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1.0 INTRODUCTION

This Quarterly Project Update Report was compiled by Environmental Consulting & Technology,
Inc. (ECT), on behalf of Lambda Energy Resources, LLC (LER) and details remediation system op-
erations and performance monitoring through the 4™ Quarter 2019 (October 1, 2019 through Decem-
ber 31, 2019) for the Hartland 36 Gas Plant location, herein referenced as the “Site”.

2.0 PROJECT LOCATION

The Site is a former natural gas processing plant which operated from 1999 to 2015. The property is
located in a portion of the East 2 of the Northeast /4 of Section 36, TO3N-ROGE, on the south side
of Lone Tree Road between North Pleasant Valley Road and South Tipsico Lake Road in Hartland
Township, Livingston County, Michigan. A Site Location Map and Site and Surrounding Properties
Map are included as Figure 1 and Figure 2, respectively, in Appendix A.

3.0 PROJECT SUBMITTALS

The following presents a chronological summary of previous documents submitted to the Michigan
Department of Environment, Great Lakes, and Energy — Oil, Gas, and Minerals Division (EGLE-
OGMD) by ECT for the Site:

e Soil Closure Report dated February 15, 2016

e Groundwater Characterization Work Plan dated February 23, 2016

e Groundwater Characterization Work Plan 2 dated July 8, 2016

e Project Update Report dated September 26, 2016

e Groundwater Characterization Work Plan 3 dated October 14, 2016

e Additional Groundwater Characterization Work Plan dated December 29, 2016
e Groundwater Characterization Work Plan 5 dated March 2, 2017

e Biosparging Pilot Study Work Plan dated April 5, 2017

e Groundwater Characterization Report dated July 3, 2017

e Technical Memorandum — Biosparging Pilot Study dated July 28, 2017

e Remediation System Design Plan dated August 11, 2017

e Quarterly Project Update Report — 1* Quarter 2018 dated April 24, 2018

® Quarterly Project Update Report — 2™ Quarter 2018 dated August 8, 2018

e Quarterly Project Update Report — 3" Quarter 2018 dated October 26, 2018

e Quarterly Project Update Report — 4™ Quarter 2018 dated April 8, 2019

e Quarterly Project Update Report — 1% Quarter 2019 dated April 10, 2019

e Quarterly Project Update Report — 2™ Quarter 2019 dated August 19, 2019

* Quarterly Project Update Report — 3™ Quarter 2019 dated November 25, 2019

Due to unique Site features, most notably the contour of the lower clay confining layer and its effect
on the migration of sulfolane within groundwater, activities completed at the Site were often modified
in the field compared to the scope of work presented in the referenced work plans.
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4.0 PROJECT OVERVIEW

KCS Michigan Resources developed the Site in 1999 and operated the natural gas processing plant
into 2006. Merit Energy Company acquired the Site in 2006 and operated the plant until August 2015,
when facility decommissioning commenced. LER acquired the Site from Merit Energy Company in
July 2018.

In general, operations at the Site included crude oil and brine separation and storage, natural gas com-
pression, dehydration, sweetening (hydrogen sulfide [HaS] removal), carbon dioxide (CO») removal
(amine process), and refrigeration for natural gas liquid (NGL) extraction and storage.

Contaminated soil was discovered in September 2015 during facility decommissioning activities at the
former sweetening plant/refrigeration building; sulfolane impacts are from the gas treatment chemical
Sulfinol®. Remediation activities (excavation and off-Site disposal) completed from September 2015
through December 2016 resulted in disposal of 13,481.4 tons of soil at the Venice Park Landfill in
Lennon, Michigan. Verification of soil remediation (VSR) samples collected from the excavations
confirmed remediation of impacted soils. Refer to the Soil Closure Report dated February 15, 2016
for a detailed summary of soil remediation and sampling activities.

Groundwater investigation activities commenced on October 29, 2015 and were completed on March
7, 2017. Seven soil borings, 13 temporary monitor wells, including two vertical aquifer profile (VAP)
locations, and 37 permanent monitor wells, including 20 shallow screened monitor wells and 17 deep
screened monitor wells, have been installed at the Site. The lateral and vertical extents of groundwater
impacted with sulfolane have been delineated to non-detectable concentrations (laboratory reporting
limit of 10 micrograms per liter, ng/L). The maximum sulfolane concentration reported from a mon-
itor well at the Site was 11,000 micrograms per liter (ug/L) from MW-20D on the June 19-21, 2017
sampling event. Refer to the Groundwater Characterization Report dated July 3, 2017 for a detailed
summary of groundwater characterization and assessment activities.

A biosparging pilot study was conducted at the Site from May 1, 2017 through June 16, 2017. The
pilot study included three tests to evaluate the effectiveness of biosparging to enhance bioremediation
of sulfolane dissolved in groundwater at the Site. Data obtained from the pilot study indicates bio-
sparging is an effective remedial alternative for the Site. Concentrations of sulfolane were reduced by
100% within five feet of the biosparge point and 97% to 99% at a distance of 20 feet from the bio-
sparge point. Dissolved oxygen (DO) influence of 4.2-10 milligrams per liter (mg/L) was obsetved at
monitoring locations situated 40 feet from the biosparge point. Refer to the Technical Memorandum
— Biosparging Pilot Study dated July 28, 2017 for a summary of pilot study activities and results.

Information obtained from the pilot study was utilized to compile the Remediation System Design
Plan dated August 11, 2017. The Remediation System Design Plan presented the biosparge point
(BSP) array, remediation system equipment, anticipated remediation system operation and mainte-
nance (O&M), and performance monitoring activities. Biosparge system installation activities com-
menced at the Site on August 21, 2017 and concluded with startup of the remediation system on
November 16, 2017. Remediation system equipment and components were generally consistent with
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details and specifications provided in the Remediation System Design Plan and included 41 biosparge
points (BSPs). Refer to the Quarterly Project Update Report — 1% Quarter 2018 dated April 24, 2018
for a summary of remediation system installation activities, O&M, and results of performance moni-
toring events completed through the 1% Quarter 2018.

Performance monitoring results from the 3* Quarter 2019 indicate the remediation system continues
to mitigate concentrations of sulfolane in groundwater with eight of the ten monitor wells that re-
ported a concentration of sulfolane above the cleanup goal from the pre-startup sampling event re-
ported non-detect. The two remaining monitor wells achieved 96.6% (MW-7D) and 99.1% (MW-
14D) reduction in the concentration of sulfolane. Refer to the Quarterly Project Update Report — 3™
Quarter 2019 dated November 25, 2019 for a summary of remediation system O&M and results of
performance monitoring events completed through the 3™ Quarter 2019.

5.0 REMEDIATION SYSTEM OPERATION AND MAINTENANCE

Personnel from ECT generally completed weekly O&M Site visits during the 4™ Quarter 2019. Site
visits are completed to assure optimal operating conditions and to monitor remediation system equip-
ment and perform regularly scheduled maintenance. Site visits generally include the following:

e Equipment readings — temperature, flow rate, pressure, operation hours, etc.
e Flow rate adjustments

e BSP array changes

e Scheduled equipment maintenance

e Alarm condition assessment (as necessary)

The above information is logged on field forms to assess operating conditions as well as for complet-
ing system adjustments with respect to performance monitoring data. The primary performance mon-
itoring parameters utilized to assess remediation system performance are as follows:

e BSP pressure and flow rate
e Sulfolane and sulfate concentrations

e Dissolved oxygen (DO) levels

Remediation system O&M data obtained from site visits is included on Table 1 in Appendix B.
Groundwater sampling data is summarized on Table 2 in Appendix B and is further discussed in
Section 06.0.

In general, remediation system operations during the 4® Quarter 2019 proceeded consistent with 3*
Quarter 2019. Remediation system operations during the 4™ Quarter 2019 were conducted as recom-
mended in the Quarterly Project Update Report — 3* Quarter 2019, as follows:
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In order to target residual sulfolane concentrations at MW-7D and MW-14D, and mitigate the poten-
tial for a rebound of sulfolane concentrations MW-13D and MW-19D, the following BSP array was
operated continuously:

e BSP-1, BSP-2, BSP-3, BSP-4, BSP-5, BSP-8, BSP-9, BSP-10, BSP-14, BSP-15, BSP-17, BSP-
18, BSP-22, BSP-23, BSP-45, and BSP-46.

Target BSP flow rates were 20 to 25 standard cubic feet per minute (scfm), pending pressure associated

with the operating array.

Remediation system operational performance (i.e. percent runtime) increased for the 4™ Quarter 2019
compared to the 3 Quarter 2019. System shutdowns occurred as a result of ‘Heat Exchanger High
Temp’ alarm conditions that were observed on the October 3, 2019 and October 31, 2019 site visits.
Based on hour meter readings and not accounting for system downtime associated with planned O&M
and performance monitoring activities (i.e. system shutdown for performance monitoring activities),
the remediation system operated at 95.5% efficiency (i.e. runtime) during the 4™ Quarter 2019.

6.0 PERFORMANCE MONITORING SUMMARY

The following sections detail performance monitoring activities completed at the Site in the 4™ Quarter
2019.

6.1 PERFORMANCE MONITORING EVENTS

Personnel from ECT completed the following performance monitoring event at the Site in the 4th
Quarter 2019:

e December 3-4, 2019 — Quarterly groundwater sampling event of 14 monitor wells (MW-7,
MW-7D, MW-13, MW-13D, MW-14S, MW-14D, MW-15D, MW-17S, MW-17D, MW-18,
MW-19S, MW-19D, MW-20S, and MW-20D)

Per recommendations presented in the Quarterly Project Update Report — 3 Quarter 2018 dated
October 206, 2018, and correspondence with EGLE-OGMD staff, three performance monitoring
events per year will include the 14 monitor wells with current/previous detections of sulfolane and
one performance monitoring event per year will include all (37) monitor wells.

6.2 LABORATORY ANALYSIS

Groundwater samples were collected via low-stress sampling methods in general accordance with
USEPA Region 1 Low-Stress (low flow) Purging and Sampling Procedure for the Collection of
Groundwater Samples from Monitoring Wells, Revision Date September 19, 2017. Groundwater sam-
ples, including QA/QC samples, were collected and analyzed in general accordance with cutrently
applicable EGLE-RRD guidance. The samples were collected into laboratory supplied containers,
placed on ice, and shipped under chain-of-custody protocols to the ALS Environmental laboratory
facility located in Holland, Michigan for analysis of the following:
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e Sulfolane by USEPA Method 8270D
e Sulfate by Method A4500-SO4 E-11

Copies of laboratory analytical reports are included in Appendix C. Copies of low-flow sampling field
forms are included in Appendix D.

6.3 CLEANUP GOALS

The following cleanup goal for sulfolane dissolved in groundwater at the Site was established in pre-

vious project submittals:

e EGLE-OGMD Interim Drinking Water Criteria for Sulfolane — 90 pg/L

The following cleanup goal for sulfate resulting from the biodegradation of sulfolane at the Site was
established in previous project submittals:

e EGLE Part 201 Residential GCCSL Drinking Water Criteria for Sulfate — 250 mg/L

6.4 GROUNDWATER ANALYTICAL SUMMARY & CLEANUP CRITERIA
COMPARISON

The following presents a summary and comparison of groundwater analytical results to the cleanup
goal for sulfolane through the quarterly groundwater sampling event completed on June 24-26, 2019:

Monitor wells located west beyond the extent of the lower clay confining layer
e Monitor well clusters MW-6/6D and MW-12S/12D reported sulfolane non-detect from all

associated sampling events.

Monitor wells screened below the lower clay confining layer
e Monitor wells MW-19DD and MW-21D reported sulfolane non-detect from all associated

sampling events.

e Concentrations of sulfolane were reported below applicable cleanup criteria from MW-15DD
from the pre-remediation system startup sampling event (September 11-13, 2017) and a con-
firmation sampling event (September 21, 2018). The concentration of sulfolane detected in
MW-15DD is suspected to be the result of drilling activities completed on August 28, 2017.
Sulfolane was reported non-detect from MW-15DD from all subsequent sampling events.

Monitor wells screened within the limits of the clay confining layer (area of sulfolane impact)

e The following monitor wells reported sulfolane non-detect from all associated sampling
events:
> MW-1, MW-2, MW-2D, MW-3, MW-3D, MW-4, MW-5, MW-8, MW-9, MW-10, MW-
11, MW-15, MW-16, MW-16D, MW-22D, and MW-23D
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e The following monitor wells previously reported sulfolane above the cleanup goal prior to the
pre-remediation system startup event, below the cleanup goal at the pre-remediation system
startup event, and currently report sulfolane non-detect:

» MW-19S and MW-208

e The following monitor wells previously reported sulfolane above the cleanup goal prior to the
pre-remediation system startup event and non-detect at and subsequent to the pre-remediation
system startup event:

» MW-7 and MW-13

e The following presents percent reductions to the concentration of sulfolane (relative to the
highest concentration from/after the pre-remediation system startup sampling event) for
monitor wells that reported sulfolane above the cleanup goal from the pre-remediation system
startup sampling event:

» MW-14S, MW-15D, MW-17S, MW-17D, MW-18, and MW-20D: 100%

MW-14D: 99.1% (7,700 to 71 ug/L)

MW-19D: 98.4% (5,900 to 92 ug/L)

MW-13D: 94.9% (730 to 37 ug/L)

MW-7D: 70.7% (4,100 to 1,200 pg/L)

e MW-13D was the only monitor well at the Site with a concentration of sulfate (660 pg/L)

YV VY

reported above the cleanup goal (250 ng/L). As noted in the Technical Memorandum — Bio-
sparging Pilot Study dated July 28, 2017, natural attenuation/biodegradation (i.e sulfate reduc-
tion) of sulfate in the vicinity of MW-13D is expected once biosparging has ceased to that

area.

Please refer to Table 2 and Table 3 in Appendix B for a summary of groundwater monitoring data for
the Site. Monitor well locations are illustrated on Figure 3 in Appendix A.

7.0 CONCLUSIONS AND RECOMMENDATIONS

As supported by the data presented herein, the remediation system has been effective at reducing
concentrations of sulfolane after approximately 25 months of operation. Six of the ten monitor wells
that reported a concentration of sulfolane above the cleanup goal from the pre-startup sampling event
were reported non-detect at the December 3-4, 2019 sampling event. Three of the four remaining
monitor wells, MW-13D, MW-14D, and MW-19D, that reported a concentration of sulfolane above
the cleanup goal from the pre-startup sampling event achieved 94.9%, 99.1%, and 98.4% reduction in
the concentration of sulfolane, respectively. MW-7D reported a rebound to the concentration of sul-
folane, increasing from 140 pg/L for the 3™ Quarter 2019 sampling event to 1,200 pg/1. for the 4"
Quarter 2019 sampling event.

In order to target residual sulfolane concentrations at MW-7D, MW-13D, MW-14D, and MW-19D,
the following BSP array will be operated during the 1% Quarter 2020:

e BSP-1, BSP-2, BSP-4, BSP-5, BSP-8, BSP-9, BSP-10, BSP-15, BSP-17, BSP-18, BSP-22, BSP-
23, and BSP-45.
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In order to more closely monitor the concentration of sulfolane at MW-7D, groundwater samples are
proposed to be collected from MW-7D in January 2020 and February 2020. The concentrations of
sulfolane reported from MW-7D will be evaluated for potential augmentation of the remediation sys-
tem.

8.0 SCHEDULE

The following schedule of activities is proposed/anticipated for the 1% Quarter 2020:

e Remediation system operations will continue with a minimum of weekly Site visits and adjust-
ments to maximize system operations.

e The next performance/quartetly monitoring event is proposed to be completed duting Matrch
2020 and will include the 14 monitor wells with cutrent/previous detections of sulfolane. As
described above, performance monitoring will include collecting groundwater samples from
MW-7D in January and February 2020.

e A quarterly project update report will be submitted subsequent to receipt of analytical data
from the March 2020 sampling event.
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TABLE 1
REMEDIATION SYSTEM O&M DATA
Hartland 36 Gas Plant
SE/NE/NW Section 36, TO3N-RO6E, Hartland Township, Livingston County, Michigan
ECT Project #13-0685-2000

10/3/2019 10/10/2019 10/17/2019 10/24/2019 10/31/2019

Arrival Departure Arrival Departure Arrival Departure Arrival Departure Arrival Departure

Pressure | Flow Rate [ Pressure | Flow Rate | Pressure | Flow Rate | Pressure | Flow Rate | Pressure | Flow Rate | Pressure | Flow Rate | Pressure | Flow Rate | Pressure | Flow Rate | Pressure | Flow Rate [ Pressure | Flow Rate
BSP # (psi) (scfm) (psi) (scfm) (psi) (scfm) (psi) (scfm) (psi) (scfm) (psi) (scfm) (psi) (scfm) (psi) (scfm) (psi) (scfm) (psi) (scfm)

1 18.5 13 20 13.5 20 13 19 13.5 19 13 20 13 20 15.5 11

19.5 13 11 13 11 13 11 14 11 12.5 12 13 12 16 5

17.5 13 17 13 17 12.5 19 12.5 19 12 19 13 20 14.5 10

18.5 12 20 12.5 20 12.5 20 13 20 11 20 11 20 15.5 12

18.5 12 23 10.5 20 11 19 12 20 10.5 20 11 21 15.5 15

16.5 11 25 9 20 9 19 9.5 20 9 20 9 20 15 20

19 12.5 14 12.5 14 14 13 14.5 13 13 12 14 15 15.5 4

10 21 14 14.5 14 12 14 11 15 11 13 11 14 12 16.5 13

14 19.5 13 8 13 7 4 6 14.5 6 13.5 6 15 6 15.5 6

15 14.5 9 20 9 20 9.5 19 10.5 22 10 22 9.5 20 14.5 20

17 18.5 13 5 13 6 13 5 13 5 12.5 5 13 5 15 4

18 17.5 9.5 14 6.5 20 9.5 19 9.5 20 7 20 7 20 14 17

22 17 10 18 10 18 11 17 12 17 10.5 16 11 18 13.5 6

23 19.5 12.5 7 13 8 13 8 13.5 8 12 8 13 9 16 4

45 17.5 12 20 12 20 11.5 20 13.5 22 11.5 22 10.5 20 16.5 20

46 12 5 5 5 5 6 4 6.5 4 5 9 5.5 12 7 4

47

Elapsed Time, hrs 54577.82 54578.48 54747.00 54737.36 54914.70 54915.83 55082.52 55082.98 55148.79 55149.79

Blower Temp., °F 245 225 225 230 215 230 230 237

Blower Pressure, psi 21 15 15 16 16.5 15.5 16 17.5

Manifold Pressure, psi 19.5 14.5 14.5 14 14 13.5 14.5 16.5

Heat Exr Temp., °F 101 110 110 100 98 108 110 82

Comments System Down on Arrival - Heat Exchanger High System Down on Arrival - Heat Exchanger High
Temp. Temp.

BSP's with closed valves.
BSPs installed 5/2-3/2018.
BSP-42 permanently removed from manifold 5/2/2018
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TABLE 1

REMEDIATION SYSTEM O&M DATA
Hartland 36 Gas Plant

SE/NE/NW Section 36, TO3N-RO6E, Hartland Township, Livingston County, Michigan

ECT Project #13-0685-2000

11/7/2019

11/8/2019 11/14/2019

11/21/2019

11/27/2019

Arrival

Departure

Arrival Departure Arrival Departure

Arrival

Departure

Arrival

Departure

Pressure | Flow Rate
(psi) (scfm)

Pressure | Flow Rate
(psi) (scfm)

Pressure | Flow Rate
(psi) (scfm)

Pressure | Flow Rate | Pressure | Flow Rate | Pressure | Flow Rate
(psi) (scfm) (psi) (scfm) (psi) (scfm)

Pressure | Flow Rate
(psi) (scfm)

Pressure | Flow Rate
(psi) (scfm)

Pressure

(psi)

Flow Rate
(scfm)

Pressure | Flow Rate
(psi) (scfm)

12 13

14 18

13 16 12 14 12.5 16

13 17

13 17

13

16

12.5 8

15 12

13 14 12.5 13 12.5 18

15 19

14 19

14

18

11 15

13 19

12.5 18 12 19 12 19

12 19

12 19

12

17

12 15

15 20

13 19 13 17 13 17

15 19

14 19

14

18

12 19

14 20

12.5 22 12.5 21 12.5 21

14 22

13 22

13.5

21

11.5 24

11 24

10 22 9.5 21 9.5 20

10 21

10 20

19

13 0

15.5 15

14 11 13 9 13 10

15 12

14 11

13

11

13.5 12

17 13

15 15 14.5 13 15 14

17 13

15.5 14

14.5

12

13 6

16 8

14 10 13 10 13 11

14.5 11

14 11

12.5

11

11 23

11 22

10.5 22 9.5 21 9.5 21

10.5 21

10 21

9.5

20

12 4

14.5 6

13.5 6 13 5 13 6

14 6

14 6

13.5

11 25

7.5 21 8 20

11 20

8.5 20

9.5

20

11.5 5

14 9

12 10 11.5 10 12 14

13 14

12.5 15

12.5

15

13 5

16 8

14.5 8 16 8 14.5 9

15.5 10

15 10

14

10

13 20

14 20

13 19 13 20 13 20

16 20

14.5 20

8 17

5 10 4.5 10 5 10

8 10

7 10

47

Elapsed Time, hrs

55324.94

55325.83

55342.05 55342.15 55487.73 55488.66

55654.61

55655.00

55802.44

55802.56

Blower Temp., °F

210

215

220 215 215

205

210

210

Blower Pressure, psi

14

17

16 15.5 15.5

16.5

16

15

Manifold Pressure, psi

13

15

14.5 14 14

15

15

14.5

Heat Exr Temp., °F

75

85

85 84 86

88

90

92

Comments

System shut down for groundwater sampling
event 12/3-4/19.

BSP's with closed valves.
BSPs installed 5/2-3/2018.

BSP-42 permanently removed from manifold 5/2/2018

Page 2 0of 3
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TABLE 1

REMEDIATION SYSTEM O&M DATA

Hartland 36 Gas Plant

SE/NE/NW Section 36, TO3N-RO6E, Hartland Township, Livingston County, Michigan
ECT Project #13-0685-2000

12/5/2019

12/12/2019

12/19/2019

12/26/2019

Arrival

Departure

Arrival

Departure

Arrival

Departure

Arrival

Departure

Pressure | Flow Rate
(psi) (scfm)

Pressure | Flow Rate
(psi) (scfm)

Pressure

(psi

Flow Rate
) (scfm)

Pressure | Flow Rate
(psi) (scfm)

Pressure

(psi

Flow Rate
) (scfm)

Pressure | Flow Rate
(psi) (scfm)

Pressure | Flow Rate
(psi) (scfm)

Pressure
(psi)

Flow Rate
(scfm)

15 20

15 20

13.5 17

13 17

13

18

12 18

11.5 17 12 18

16.5 10

17 10

13

16

13 16

13

16

11.5 17

10.5 15

11.5 16

14.5 14

14.5 14

13

17

13 17

12.5 19

12.5 20

12.5 15

17 19

17 20

16.5 19

16.5 20

15.5 21

14 20

13 19

13.5 22

15 23

14 20

13

18

12 21

11

21

14 20

10 20 10

20.5

12 17

13 20

11

22

10 21

9.5

22

8 20

8 19 8

20

16.5 11

16.5 12

15

14

15 14

13.5 15

12 14

11 12.5

11.5 14

19 19

19 20

18

18

17.5 18

17

19

15.5 20

14 18

14.5 19

16 8

16 7

15

14.5 7

13.5 7

12 7

11 6

11 13

12 20

10.5 20

10 20

9.5

21

8.5 20

20

16 7

16.5 7

15

15 6

14

10

14 9

13 8.5 14 11

18.5 22

12 20

11

19

11 20

10

21

19

15 16

15.5 20

15

18

15 19

13.5 18

12.5 17

10.5 17 11 20

18 6

18 6

17

16.5 8

14.5 7

12.5 7 13 12

18.5 25

16.5 20

16

19

15.5 19

15

19

14 20

12 20

12.5 21

11 7

11 7

47

Elapsed Time, hrs

55823.55

55823.76

55992.45

55993.33

56162.78

56163.30

56328.74

56329.49

Blower Temp., °F

205

205

185

190

185

200

211

220

Blower Pressure, psi

16

16

15

15

15

15

12

13

Manifold Pressure, psi

17

17.5

16

16

16

15

14.5

15

Heat Exr Temp., °F

75

78

68

72

75

80

100

104

Comments

System restarted at 12:45 on 12/4/19 after
groundwater sampling event completed.

BSP's with closed valves.
BSPs installed 5/2-3/2018.

BSP-42 permanently removed from manifold 5/2/2018
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TABLE 2
GROUNDWATER ANALYTICAL SUMMARY & CLEANUP CRITERIA COMPARISON
Hartland 36 Gas Plant
SE/NE/NW Section 36, TO3N-RO6E, Hartland Township, Livingston County, Michigan
ECT Project #13-0685-2000

MW-1 MW-2 MW-2D MW-3 MW-3D MW-4 MW-5 MW-6 MW-6D MW-7
Date Sulfolane DO Sulfate | Sulfolane DO Sulfate | Sulfolane DO Sulfate | Sulfolane DO Sulfate | Sulfolane DO Sulfate | Sulfolane DO Sulfate | Sulfolane DO Sulfate | Sulfolane DO Sulfate | Sulfolane DO Sulfate | Sulfolane DO Sulfate
9/11-13/17 ND 8.08 ND 4.14 ND 5.36 ND 6.96 ND 1.03 ND 7.75 ND 7.31 ND 277 ND 5.90 ND 1.55
9/21/17 = - == - == - = - == - - - - - - - - - - - - - - - - - - - === -
12/19-20/17 ND 8.83 6.4 ND 8.76 16 ND 5.02 21 ND 9.81 41 ND 1.90 27 ND 7.10 24 ND 6.85 24 ND 2.99 42 ND 9.26 19 ND 10.07 46
1/25/18 = - - - - - - - - - == - - - - - - - - - - - - - - - - - - -
3/28-29/18 ND 7.87 5.0 ND 7.79 14 ND 4.05 17 ND 11.53 26 ND 1.31 30 ND 9.77 29 ND 6.31 24 ND 3.22 41 ND 6.92 20 ND 9.75 31
6/19-21/18 ND 15.96 9.3 ND 10.66 15 ND 7.87 18 ND 8.43 11 ND 1.06 28 ND 9.86 21 ND 12.49 28 ND 10.58 56 ND 10.91 10 ND 10.49 17
9/18-20/18 ND 9.98 8.5 ND 12.08 15 ND 10.21 21 ND 9.56 16 ND 1.87 34 ND 11.86 23 ND 11.26 25 ND 5.56 57 ND 8.27 22 ND 13.67 24
12/17-18/18 ND 10.03 41
3/25-26/19 = - - - - - - - - - - == == == == == - == = == = == = == - == - ND 15.99 44
6/24-26/19 ND 11.22 6.8 ND 7.00 17 ND 3.79 20 ND 11.36 15 ND 4.99 32 ND 11.47 27 ND 9.78 36 ND 6.25 61 ND 7.11 23 ND 12.22 20
9/23-24/19 = - - - - - - - - - - == == == == == - == = == = == = == - == - ND 12.78 25
12/3-4/19 ND! 9.65 29
% Decrease
Sulfolane Criterion 90
Sulfate Criterion 250
MW-7D MW-8 MW-9 MW-10 MW-11 MW-125 MW-12D MW-13 MW-13D
Date Sulfolane DO Sulfate | Sulfolane DO Sulfate | Sulfolane DO Sulfate | Sulfolane DO Sulfate | Sulfolane DO Sulfate | Sulfolane DO Sulfate | Sulfolane DO Sulfate | Sulfolane DO Sulfate | Sulfolane DO Sulfate
9/11-13/17 1,900 0.79 = ND 9.09 - ND 0.73 === ND 7.42 - ND 3.69 - ND 2.65 - ND 1.36 == ND 0.94 == 660 (730) 0.52 330
12/19-20/17 4,100 0.89 46 ND 6.34 8 ND 0.57 21 ND 7.95 36 ND 5.04 20 ND 3.98 19 ND 4.00 32 ND 13.79 80 480 0.51 240
1/25/18 - - - - - - - - 400 213 240
2/27/18 1,200 1.47 96 = == - == - - - == - - - - == - - == == - == - - ND 9.90 210
3/28-29/18 820 0.61 81 ND 9.65 12 ND 1.32 26 ND 10.34 48 ND 5.17 16 ND 7.70 18 ND 3.45 33 ND 10.12 63 ND 8.41 220
6/19-21/18 180 (170) 1.09 61 (57) ND 8.58 30 ND 3.36 21 ND 9.98 39 ND 10.94 18 ND 9.09 22 ND 5.26 36 ND 8.08 93 180 2.42 480
9/18-20/18 170 1.32 58 ND 7.88 9.4 ND 1.66 29 ND 11.83 18 ND 11.00 45 ND 3.52 55 ND 4.27 34 ND 9.36 69 ND 5.06 650
12/17-18/18 270 (300) 12.68 37 = == - = - = - - - - == == == = == == == - ND 10.41 94 ND 0.38 740
3/25-26/19 1,700 0.19 53 ND 11.46 110 16 1.95 740
6/24-26/19 510 0.81 84 ND 12.70 17 ND 1.20 26 ND 8.50 61 ND 11.21 40 ND 5.84 27 ND 2.96 37 ND 8.54 140 19 2.61 740
9/23-24/19 140 2.58 57 ND 8.93 140 ND 5.07 750
12/3-4/19 1,200 4.02 48 ND 10.09 120 37 0.82 660
% Decrease 70.7% 94.9%
Sulfolane Criterion 90
Sulfate Criterion 250
MW-14S MW-14D MW-15 MW-15D MW-15DD MW-16 MW-16D MW-17S MW-17D
Date Sulfolane DO Sulfate | Sulfolane DO Sulfate | Sulfolane DO Sulfate | Sulfolane DO Sulfate | Sulfolane DO Sulfate | Sulfolane DO Sulfate | Sulfolane DO Sulfate | Sulfolane DO Sulfate | Sulfolane DO Sulfate
9/11-13/17 120 0.85 7,700 0.22 ND 4.39 230 0.22 33 0.23 ND 3.31 ND 0.28 3,100 0.25 380 0.36
9/21/17 == - - - - - - - - == == == 48 0.64 == - - - - - - - - == - == ==
12/19-20/17 100 2.05 91 7,100 0.45 39 ND 11.02 14 ND 4.22 46 ND 0.56 37 ND 8.42 16 ND 5.99 24 2,400 0.88 49 51 8.10 33
1/25/18 85 3.35 56 5,400 0.43 44 == - - - = - = - - - === - - - - 510 0.95 53 ND 10.07 38
2127118 ND 9.63 110 4,000 0.50 48 - - - - - 460 0.96 53 ND 11.02 38
3/28-29/18 ND 8.61 120 3,000 (5,100) 0.22 50 (51) ND 7.96 16 ND 6.86 29 ND 0.54 37 ND 8.73 19 ND 3.88 25 52 (52) 3.28 64 ND 9.68 36
6/19-21/18 52 0.28 67 2,600 (2,800) 0.09 77 (77) ND 7.98 39 ND 3.80 27 ND 0.53 42 ND 16.43 43 ND 8.12 24 55 8.61 68 ND (ND) 10.63 42 (41)
9/18-20/18 ND 4.90 140 680 2.89 110 ND 8.25 32 ND 7.45 20 ND 0.60 41 ND 8.12 21 ND 2.08 22 32 3.07 65 ND 3.83 49
12/17-18/18 ND 9.20 220 290 3.49 120 ND 6.77 22 ND 9.30 61 ND 9.75 47
3/25-26/19 ND 11.08 180 ND 5.71 120 == == = ND 7.53 23 = - == - - == = == - ND 5.77 80 ND 9.68 45
6/24-26/19 ND 9.88 160 110 5.82 120 ND 8.58 55 ND 5.65 28 ND 0.53 65 ND 11.24 23 ND 6.78 33 ND 1.43 69 ND 10.93 65
9/23-24/19 ND 5.96 100 71 2.83 150 == = == ND 22.96 26 == - = - - == == == == ND 4.78 73 ND 7.19 96
12/3-4/19 ND 8.66 93 71 10.21 150 - - - ND 6.29 21 - - - - - - - - -- ND 7.98 61 ND 8.87 80
% Decrease 100% - - 99.1% - - - - - 100% - - 100% - - - - - - - - 100% - - 100% - -
Sulfolane Criterion 90
Sulfate Criterion 250
MW-18 MW-19S MW-19D MW-19DD MW-20S MW-20D MW-21D MW-22D MW-23D
Date Sulfolane DO Sulfate | Sulfolane DO Sulfate | Sulfolane DO Sulfate | Sulfolane DO Sulfate | Sulfolane DO Sulfate | Sulfolane DO Sulfate | Sulfolane DO Sulfate | Sulfolane DO Sulfate | Sulfolane DO Sulfate
9/11-13/17 2,200 1.16 = 29 1.64 - 5,900 0.60 = ND 3.82 - 63 1.50 - 12,000 0.45 - ND 6.08 == ND 7.76 - ND 2.87 -
12/19-20/17 660 0.67 37 ND 10.32 44 3,200 0.38 73 ND 7.16 22 49 4.04 45 12,000 0.52 43 ND 7.58 22 ND 5.74 12 ND 2.48 20
1/25/18 2,300 0.74 34 - ND 0.77 74 - ND 3.76 45 10,000 1.61 41 - - -
2/27/18 2,000 0.39 33 - = - ND 0.57 51 - == - ND - 52 9,300 0.61 46 == - - - = - = - -
3/28-29/18 980 0.71 34 ND 9.45 43 290 0.47 54 ND 6.27 26 2.03 57 (58) 10,000 2.00 51 ND 4.13 22 ND 5.32 9.4 ND 3.03 19
6/19-21/18 14 3.13 39 ND 11.14 36 750 1.08 63 ND 5.25 23 ND 4.80 56 6,600 3.99 58 ND 4.22 21 ND 12.97 8.0 ND 5.72 20
9/18-20/18 ND (ND) 0.67 49 (49) ND 12.84 44 170 (150) 0.86 77(77) ND 6.89 20 ND 9.28 63 22 (34) 5.37 80 (81) ND 5.77 21 ND 7.65 6.8 ND 3.12 21
12/17-18/18 ND 2.28 53 ND 8.95 47 440 3.02 83 - = - ND 9.77 48 19 5.32 90 == == = - = - - == -
3/25-26/19 ND 1.09 47 ND 14.18 47 350 0.24 88 ND 12.20 62 ND (ND) 10.35 89 (84)
6/24-26/19 ND (ND) 0.97 45 (44) ND 10.42 62 98 (73) 0.17 100 (94) ND 7.27 23 ND 20.73 72 ND (ND) 10.86 94 (94) ND 5.66 24 ND 9.20 8.3 ND 6.39 30
9/23-24/19 ND 1.60 43 ND 9.79 58 ND 8.39 110 ND 6.06 66 ND (ND) 6.26 84 (79)
12/3-4/19 ND 0.93 49 ND 11.40 62 92 0.57 92 ND 7.23 64 ND (ND) 6.15 84 (80)
% Decrease 100% 100% 98.4% 100% 100%
Sulfolane Criterion 90
Sulfate Criterion 250

Notes

1) Concentrations of sulfolane reported in micrograms per liter (pg/L), equivalent to parts per billion (ppb).

2) DO - dissolved oxygen.

3) Concentrations of dissolved oxygen and sulfate reported in milligrams per liter (mg/L), equivalent to parts per million (ppm).

4) () - Not sampled.

5) ND - Concentration not detected above reporting limit.

6) Concentrations shown in parenthesis are from duplicate sample.

7) % Decrease of sulfolane is the most recent sampling event relative to highest reported concentration since the pre-system startup event (9/11-13/17).

8) Sulfolane criterion established by EGLE-OIl, Gas, and Minerals Division (EGLE-OGMD).

9) Sulfate criterion - Part 201 Residential Generic Cleanup Criteria and Screening Levels (Part 201 Residential GCCSLs), dated January 10, 2018, per R299.44 (Table 1) of the Michigan Administrative Code.
10) Concentrations that are shaded [__J and bold exceed cleanup criteria.
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TABLE 3

SULFOLANE GROUNDWATER ANALYTICAL SUMMARY & CLEANUP CRITERIA COMPARISON

Hartland 36 Gas Plant
SE/NE/NW Section 36, TO3N-RO6E,
Hartland Township, Livingston County, Michigan
ECT Project #13-0685-2000

Screened
Sample Location | Interval (ft bgs) | 11/4-5/15 1/27/16 6/3/2016 8/3-4/16 9/21-22/16 10/12/16 11/3/16 12/8/16 12/21-23/16 2/14/17 3/14-16/2017 | 4/27/17; 5/1/17| 5/11/2017 5/30-31/17 | 6/19-21/17 | 9/11-13/17 9/21/2017 |12/19-20/2017| 1/25/2018 2/27/2018 | 3/28-29/2018 | 6/19-21/2018 | 9/18-20/2018 |12/17-18/2018| 3/25-26/19 | 6/24-26/2019 | 9/23-24/2019 | 12/3-4/19
MW-1 20.1-25.1 ND ND ND ND ND ND ND ND ND ND ND ND
MW-2 19.1-24.1 ND ND ND ND ND ND ND ND ND ND ND ND
MW-2D 27.7-29.7 ND ND ND ND ND ND ND ND
MW-3 22.0-27.0 ND ND ND ND ND ND ND ND ND ND ND ND
MW-3D 30.0 - 32.0 ND ND ND ND ND ND ND ND ND
MW-4 23.1-28.1 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
MW-5 18.0 - 23.0 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
MW-6 25.4-30.4 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
MW-6D 39.4 - 44.4 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
MW-7 25.2-30.2 880 44 510 ND 210 ND ND 12 ND ND ND ND ND ND ND ND ND ND
MW-7D 39.2 - 4.2 3,100 3,000 2,600 1,900 4,100 1,200 820 180 170 300 1,700 510 140 1,200
MW-8 24.6 - 29.6 ND ND ND ND ND ND ND ND ND ND ND
MW-9 23.6 - 28.6 ND ND ND ND ND ND ND ND ND ND ND
MW-10 21.2-26.2 ND ND ND ND ND ND ND ND ND ND ND
MW-11 21.7-26.7 ND ND ND ND ND ND ND ND ND ND ND
MW-12S 20.5-25.5 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
MW-12D 39.7 - 44.7 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
MW-13 19.1-24.1 6,600 8,800 3,500 5,100 7,000 3,700 97 ND ND ND ND ND ND ND ND ND ND ND
MW-13D 27.7-29.7 7,800 8,300 5,400 6,900 1,100 420 290 730 480 400 ND ND 180 ND ND 16 19 ND 37
MW-14S 18.6 - 23.6 46 460 540 490 160 520 94 120 100 85 ND ND 52 ND ND ND ND ND ND
MW-14D 36.7 - 41.7 7,900 10,000 7,600 9,800 8,600 8,200 7,800 7,700 7,100 5,400 4,000 5,100 2,800 680 290 ND 110 71 71
MW-15 19.3-24.3 ND ND ND ND ND ND ND ND ND ND ND
MW-15D 37.9-42.9 4,600 3,200 670 230 ND ND ND ND ND ND ND ND ND
MW-15DD 50 - 55 33 48 ND ND ND ND ND
MW-16 19.5-24.5 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
MW-16D 31.4-33.4 ND ND ND ND ND ND ND ND ND
MW-17S 19.9 - 24.9 3,900 5,100 3,000 5,300 3,100 2,400 510 460 52 55 32 ND ND ND ND ND
MW-17D 35.4-37.4 440 510 400 390 400 51 ND ND ND ND ND ND ND ND ND ND
MW-18 19.9 - 24.9 6,800 6,800 4,300 2,100 4,800 3,800 2,200 660 2,300 2,000 980 14 ND ND ND ND ND ND
MW-19S 22.6-27.6 2,700 1,500 1,300 24 33 ND ND ND ND ND ND ND ND ND
MW-19D 43.0 - 48.0 7,000 7,600 4,300 7,000 5,900 3,200 ND ND 290 750 170 440 350 98 ND 92
MW-19DD 57 - 62 ND ND ND ND ND ND
MW-20S 17.8-22.8 25 97 160 63 49 ND ND ND ND ND ND ND ND ND ND
MW-20D 31.0 - 33.0 8,700 8,300 11,000 12,000 12,000 10,000 9,300 10,000 6,600 34 19 ND ND ND ND
MW-21D 52.3-57.3 ND ND ND ND ND ND ND ND ND
MW-22D 36.4-41.4 ND ND ND ND ND ND ND ND
MW-23D 28.1-30.1 ND ND ND ND ND ND ND ND
EGLE-OGMD Cleanup Criteria 90
Collection Method LF Bailer/PP LF

Notes

1) ft bgs - Feet below ground surface.

CONDTDON

)
)
)
)
)
)
)
)

Collection method - Grab, peristaltic pump (PP), low flow (LF), Bailer.
Hg/L - Micrograms per liter, equivalent to parts per billion (ppb).

(---) - Not sampled.

ND - Concentration not detected above reporting limit.
Sulfolane concentrations included on the table are for the higher concentration from samples submitted for duplicate analysis.
Cleanup criteria for sulfolane established by EGLE-Oil, Gas, and Minerals Division (EGLE-OGMD).
Concentrations that are shaded [___] and bold exceed cleanup criteria.
MW-7 sampled on 8/11/2016 for the 8/3-4/2016 sample event.
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ALS

16-Dec-2019

Nick Summerland
Lambda Energy Resources
1510 Thomas Rd

Kalkaska, Ml 49646

Re: Lambda (Hartland 36) Work Order: 19120221

Dear Nick,

ALS Environmental received 12 samples on 04-Dec-2019 10:00 AM for the analyses presented in the
following report.

The analytical data provided relates directly to the samples received by ALS Environmental - Holland and
for only the analyses requested.

Sample results are compliant with industry accepted practices and Quality Control results achieved
laboratory specifications. Any exceptions are noted in the Case Narrative, or noted with qualifiers in the
report or QC batch information. Should this laboratory report need to be reproduced, it should be
reproduced in full unless written approval has been obtained from ALS Environmental. Samples will be
disposed in 30 days unless storage arrangements are made.

The total number of pages in this report is 23.
If you have any questions regarding this report, please feel free to contact me:

ADDRESS: 3352 128th Avenue, Holland, MI, USA
PHONE: +1 (616) 399-6070 FAX: +1 (616) 399-6185

Sincerely,
Gary Byar
Electronically approved by: Gary Byar

Gary Byar
Project Manager

Report of Laboratory Analysis
Certificate No: MI: 0022

www.alsglobal.com
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ALS Group, USA

Client:
Project:

Work Order:

Lambda Energy Resources
Lambda (Hartland 36)
19120221

Date: 16-Dec-19

Work Order Sample Summary

Lab Samp ID Client Sample ID

19120221-01
19120221-02
19120221-03
19120221-04
19120221-05
19120221-06
19120221-07
19120221-08
19120221-09
19120221-10
19120221-11
19120221-12

MW-19-S
MW-17S
MW-19d
MW-17D
MW-18
MW-20D
MW-20D Duplicate
MW-13s
MW-20S
MW-13d
MW-14s
MW-15D

Matrix

Groundwater
Groundwater
Groundwater
Groundwater
Groundwater
Groundwater
Groundwater
Groundwater
Groundwater
Groundwater
Groundwater
Groundwater

Tag Number

Collection Date

Date Received Hold

12/3/2019 10:20
12/3/2019 10:44
12/3/2019 11:20
12/3/2019 11:45
12/3/2019 12:05
12/3/2019 13:17
12/3/2019 13:17
12/3/2019 13:35
12/3/2019 14:04
12/3/2019 14:30
12/3/2019 15:15
12/3/2019 15:25

12/4/2019 10:00
12/4/2019 10:00
12/4/2019 10:00
12/4/2019 10:00
12/4/2019 10:00
12/4/2019 10:00
12/4/2019 10:00
12/4/2019 10:00
12/4/2019 10:00
12/4/2019 10:00
12/4/2019 10:00
12/4/2019 10:00

oo oon
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ALS Group, USA Date: /6-Dec-19
Client: Lambda Energy Resources
Project: Lambda (Hartland 36) Work Order: 19120221
Sample ID: MW-19-S Lab ID: 19120221-01
Collection Date: 12/3/2019 10:20 AM Matrix: GROUNDWATER
Report Dilution
Analyses Result Limit  Units Factor Date Analyzed
SEMI-VOLATILE ORGANIC COMPOUNDS SW846 8270D  Prep: SW3510 12/10/19 21:23 Analyst: EE
Sulfolane ND 10 pg/L 1 12/11/2019 07:59 PM
Surr: 2-Fluorobipheny! 62.7 26-79 %REC 1 12/11/2019 07:59 PM
Surr: 4-Terphenyl-d14 69.2 43-106 %REC 1 12/11/2019 07:59 PM
Surr: Nitrobenzene-d5 54.1 29-80 %REC 1 12/11/2019 07:59 PM
SULFATE A4500-S0O4 E-11 Analyst: JDR
Sulfate 62 1.0 mg/L 1 12/7/2019 03:51 PM
Note: See Qualifiers page for a list of qualifiers and their definitions.
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ALS Group, USA Date: /6-Dec-19
Client: Lambda Energy Resources
Project: Lambda (Hartland 36) Work Order: 19120221
Sample ID: MW-17S Lab ID: 19120221-02
Collection Date: 12/3/2019 10:44 AM Matrix: GROUNDWATER
Report Dilution
Analyses Result Limit  Units Factor Date Analyzed
SEMI-VOLATILE ORGANIC COMPOUNDS SW846 8270D  Prep: SW3510 12/10/19 21:23 Analyst: EE
Sulfolane ND 10 pg/L 1 12/11/2019 08:20 PM
Surr: 2-Fluorobipheny! 60.9 26-79 %REC 1 12/11/2019 08:20 PM
Surr: 4-Terphenyl-d14 70.9 43-106 %REC 1 12/11/2019 08:20 PM
Surr: Nitrobenzene-d5 54.3 29-80 %REC 1 12/11/2019 08:20 PM
SULFATE A4500-S0O4 E-11 Analyst: JDR
Sulfate 61 1.0 mg/L 1 12/7/2019 03:51 PM
Note: See Qualifiers page for a list of qualifiers and their definitions.
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ALS Group, USA

Client: Lambda Energy Resources
Project: Lambda (Hartland 36)
Sample ID: MW-19d

Collection Date: 12/3/2019 11:20 AM

Analyses Result

Date

Work Order

Lab ID:

Matrix

Report
Limit  Units

Dilution
Factor

: 16-Dec-19

: 19120221
19120221-03
: GROUNDWATER

Date Analyzed

SEMI-VOLATILE ORGANIC COMPOUNDS

Sulfolane 92
Surr: 2-Fluorobipheny! 62.7
Surr: 4-Terphenyl-d14 73.8
Surr: Nitrobenzene-d5 54.4
SULFATE
Sulfate 92
Note: See Qualifiers page for a list of qualifiers and their definitions.

SW846 8270D Prep: SW3510 12/10/19 21:23 Ana|yst: EE

10 Hg/L
26-79 %REC
43-106 %REC
29-80 %REC

A4500-SO4 E-11
1.0 mg/L 1

12/11/2019 08:41 PM
12/11/2019 08:41 PM
12/11/2019 08:41 PM
12/11/2019 08:41 PM

Analyst: JDR
12/7/2019 03:51 PM
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ALS Group, USA Date: /6-Dec-19
Client: Lambda Energy Resources
Project: Lambda (Hartland 36) Work Order: 19120221
Sample ID: MW-17D Lab ID: 19120221-04
Collection Date: 12/3/2019 11:45 AM Matrix: GROUNDWATER
Report Dilution
Analyses Result Limit  Units Factor Date Analyzed
SEMI-VOLATILE ORGANIC COMPOUNDS SW846 8270D  Prep: SW3510 12/10/19 21:23 Analyst: EE
Sulfolane ND 10 pg/L 1 12/11/2019 09:02 PM
Surr: 2-Fluorobipheny! 63.9 26-79 %REC 1 12/11/2019 09:02 PM
Surr: 4-Terphenyl-d14 72.3 43-106 %REC 1 12/11/2019 09:02 PM
Surr: Nitrobenzene-d5 56.2 29-80 %REC 1 12/11/2019 09:02 PM
SULFATE A4500-S0O4 E-11 Analyst: JDR
Sulfate 80 1.0 mg/L 1 12/7/2019 03:51 PM
Note: See Qualifiers page for a list of qualifiers and their definitions.
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ALS Group, USA Date: /6-Dec-19
Client: Lambda Energy Resources
Project: Lambda (Hartland 36) Work Order: 19120221
Sample ID: MW-18 Lab ID: 19120221-05
Collection Date: 12/3/2019 12:05 PM Matrix: GROUNDWATER
Report Dilution
Analyses Result Limit  Units Factor Date Analyzed
SEMI-VOLATILE ORGANIC COMPOUNDS SW846 8270D  Prep: SW3510 12/10/19 21:23 Analyst: EE
Sulfolane ND 10 pg/L 1 12/11/2019 07:38 PM
Surr: 2-Fluorobipheny! 57.0 26-79 %REC 1 12/11/2019 07:38 PM
Surr: 4-Terphenyl-d14 59.5 43-106 %REC 1 12/11/2019 07:38 PM
Surr: Nitrobenzene-d5 48.9 29-80 %REC 1 12/11/2019 07:38 PM
SULFATE A4500-S0O4 E-11 Analyst: JDR
Sulfate 49 1.0 mg/L 1 12/7/2019 03:51 PM
Note: See Qualifiers page for a list of qualifiers and their definitions.
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ALS Group, USA Date: /6-Dec-19
Client: Lambda Energy Resources
Project: Lambda (Hartland 36) Work Order: 19120221
Sample ID: MW-20D Lab ID: 19120221-06
Collection Date: 12/3/2019 01:17 PM Matrix: GROUNDWATER
Report Dilution
Analyses Result Limit  Units Factor Date Analyzed
SEMI-VOLATILE ORGANIC COMPOUNDS SW846 8270D  Prep: SW3510 12/10/19 21:23 Analyst: EE
Sulfolane ND 10 pg/L 1 12/11/2019 09:23 PM
Surr: 2-Fluorobipheny! 59.7 26-79 %REC 1 12/11/2019 09:23 PM
Surr: 4-Terphenyl-d14 68.8 43-106 %REC 1 12/11/2019 09:23 PM
Surr: Nitrobenzene-d5 53.4 29-80 %REC 1 12/11/2019 09:23 PM
SULFATE A4500-S0O4 E-11 Analyst: JDR
Sulfate 84 1.0 mg/L 1 12/7/2019 03:51 PM
Note: See Qualifiers page for a list of qualifiers and their definitions.
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ALS Group, USA Date: /6-Dec-19
Client: Lambda Energy Resources
Project: Lambda (Hartland 36) Work Order: 19120221
Sample ID: MW-20D Duplicate Lab ID: 19120221-07
Collection Date: 12/3/2019 01:17 PM Matrix: GROUNDWATER
Report Dilution
Analyses Result Limit  Units Factor Date Analyzed
SEMI-VOLATILE ORGANIC COMPOUNDS SW846 8270D  Prep: SW3510 12/10/19 21:23 Analyst: EE
Sulfolane ND 10 pg/L 1 12/11/2019 09:44 PM
Surr: 2-Fluorobipheny! 60.6 26-79 %REC 1 12/11/2019 09:44 PM
Surr: 4-Terphenyl-d14 72.9 43-106 %REC 1 12/11/2019 09:44 PM
Surr: Nitrobenzene-d5 53.2 29-80 %REC 1 12/11/2019 09:44 PM
SULFATE A4500-S0O4 E-11 Analyst: JDR
Sulfate 80 1.0 mg/L 1 12/7/2019 03:51 PM
Note: See Qualifiers page for a list of qualifiers and their definitions.

Analytical Results Page 7 of 12



ALS Group, USA Date: /6-Dec-19
Client: Lambda Energy Resources
Project: Lambda (Hartland 36) Work Order: 19120221
Sample ID: MW-13s Lab ID: 19120221-08
Collection Date: 12/3/2019 01:35 PM Matrix: GROUNDWATER
Report Dilution
Analyses Result Limit  Units Factor Date Analyzed
SEMI-VOLATILE ORGANIC COMPOUNDS SW846 8270D  Prep: SW3510 12/10/19 21:23 Analyst: EE
Sulfolane ND 10 pg/L 1 12/11/2019 10:05 PM
Surr: 2-Fluorobipheny! 53.5 26-79 %REC 1 12/11/2019 10:05 PM
Surr: 4-Terphenyl-d14 68.6 43-106 %REC 1 12/11/2019 10:05 PM
Surr: Nitrobenzene-d5 45.3 29-80 %REC 1 12/11/2019 10:05 PM
SULFATE A4500-SO4 E-11 Analyst: JDR
Sulfate 120 4.0 mg/L 4 12/7/2019 03:51 PM
Note: See Qualifiers page for a list of qualifiers and their definitions.
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ALS Group, USA Date: /6-Dec-19
Client: Lambda Energy Resources
Project: Lambda (Hartland 36) Work Order: 19120221
Sample ID: MW-20S Lab ID: 19120221-09
Collection Date: 12/3/2019 02:04 PM Matrix: GROUNDWATER
Report Dilution
Analyses Result Limit  Units Factor Date Analyzed
SEMI-VOLATILE ORGANIC COMPOUNDS SW846 8270D  Prep: SW3510 12/10/19 21:23 Analyst: EE
Sulfolane ND 10 pg/L 1 12/11/2019 10:27 PM
Surr: 2-Fluorobipheny! 59.6 26-79 %REC 1 12/11/2019 10:27 PM
Surr: 4-Terphenyl-d14 69.1 43-106 %REC 1 12/11/2019 10:27 PM
Surr: Nitrobenzene-d5 51.9 29-80 %REC 1 12/11/2019 10:27 PM
SULFATE A4500-S0O4 E-11 Analyst: JDR
Sulfate 64 1.0 mg/L 1 12/7/2019 03:51 PM
Note: See Qualifiers page for a list of qualifiers and their definitions.
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ALS Group, USA

Client: Lambda Energy Resources
Project: Lambda (Hartland 36)
Sample ID: MW-13d

Collection Date: 12/3/2019 02:30 PM

Date

: 16-Dec-19

Work Order: 19120221

Lab ID:

19120221-10

Matrix: GROUNDWATER

Report

Dilution
Analyses Result Limit  Units Factor Date Analyzed
SEMI-VOLATILE ORGANIC COMPOUNDS SW846 8270D  Prep: SW3510 12/10/19 21:23 Analyst: EE
Sulfolane 37 10 ug/L 1 12/11/2019 10:48 PM
Surr: 2-Fluorobipheny! 58.9 26-79 %REC 1 12/11/2019 10:48 PM
Surr: 4-Terphenyl-d14 68.0 43-106 %REC 1 12/11/2019 10:48 PM
Surr: Nitrobenzene-d5 51.0 29-80 %REC 1 12/11/2019 10:48 PM
SULFATE A4500-S04 E-11 Analyst: JDR
Sulfate 660 10 mg/L 10 12/7/2019 03:51 PM
Note: See Qualifiers page for a list of qualifiers and their definitions.
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ALS Group, USA Date: /6-Dec-19
Client: Lambda Energy Resources
Project: Lambda (Hartland 36) Work Order: 19120221
Sample ID: MW-14s Lab ID: 19120221-11
Collection Date: 12/3/2019 03:15 PM Matrix: GROUNDWATER
Report Dilution
Analyses Result Limit  Units Factor Date Analyzed
SEMI-VOLATILE ORGANIC COMPOUNDS SW846 8270D  Prep: SW3510 12/10/19 21:23 Analyst: EE
Sulfolane ND 10 pg/L 1 12/11/2019 11:09 PM
Surr: 2-Fluorobipheny! 54.6 26-79 %REC 1 12/11/2019 11:09 PM
Surr: 4-Terphenyl-d14 67.1 43-106 %REC 1 12/11/2019 11:09 PM
Surr: Nitrobenzene-d5 47.7 29-80 %REC 1 12/11/2019 11:09 PM
SULFATE A4500-SO4 E-11 Analyst: JDR
Sulfate 93 1.0 mg/L 1 12/7/2019 03:51 PM
Note: See Qualifiers page for a list of qualifiers and their definitions.
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ALS Group, USA Date: /6-Dec-19
Client: Lambda Energy Resources
Project: Lambda (Hartland 36) Work Order: 19120221
Sample ID: MW-15D Lab ID: 19120221-12
Collection Date: 12/3/2019 03:25 PM Matrix: GROUNDWATER
Report Dilution
Analyses Result Limit  Units Factor Date Analyzed
SEMI-VOLATILE ORGANIC COMPOUNDS SW846 8270D  Prep: SW3510 12/10/19 21:23 Analyst: EE
Sulfolane ND 10 pg/L 1 12/11/2019 11:30 PM
Surr: 2-Fluorobipheny! 58.6 26-79 %REC 1 12/11/2019 11:30 PM
Surr: 4-Terphenyl-d14 70.2 43-106 %REC 1 12/11/2019 11:30 PM
Surr: Nitrobenzene-d5 50.0 29-80 %REC 1 12/11/2019 11:30 PM
SULFATE A4500-S0O4 E-11 Analyst: JDR
Sulfate 21 1.0 mg/L 1 12/7/2019 03:51 PM
Note: See Qualifiers page for a list of qualifiers and their definitions.
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ALS Gl'Ollp, USA Date: 16-Dec-19

Client: Lambda Energy Resources
Project: Lambda (Hartland 36)
Work Order: 19120221

Case Narrative

Batch R277107, Method SO4_4500E_DISC_W, Sample 19120221-05B The MS/MSD
recovery for sulfate was below the lower control limit. The corresponding result in the parent
sample may be biased low for this analyte. Client Sample ID: MW-18

Case Narrative Page 1 of 1



ALS Group, USA

Client: Lambda Energy Resources
Work Order: 19120221
Project: Lambda (Hartland 36)

Date: 16-Dec-19
QC BATCH REPORT

Batch ID: 146838 Instrument ID SVMS8

Method: SW846 8270D

MBLK Sample ID: SBLKW1-146838-146838 Units: pug/L Analysis Date: 12/11/2019 05:10 PM
Client ID: Run ID: SVMS8_191211A SeqNo:6121619 Prep Date: 12/10/2019 DF:1
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKVal Value %REC ~ Limit Value %RpD  Limit Qual
Sulfolane ND 10
Surr: 2-Fluorobiphenyl! 36.98 0 50 0 74 26-79 0
Surr: 4-Terphenyl-d14 36.02 0 50 72  43-106 0
Surr: Nitrobenzene-d5 31.75 0 50 0 63.5 29-80
LCS Sample ID: SLCSW1-146838-146838 Units: pg/L Analysis Date: 12/11/2019 05:31 PM
Client ID: Run ID: SVMS8_191211A SeqNo0:6121620 Prep Date: 12/10/2019 DF: 1
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKVal Value %REC ~ Limit Value %RpD  Limit Qual
Sulfolane 46.39 10 100 0 46.4  30-100 0
Surr: 2-Fluorobiphenyl! 33.78 0 50 0 67.6  26-79 0
Surr: 4-Terphenyl-d14 34.52 0 50 0 69 43-106 0
Surr: Nitrobenzene-d5 30.21 0 50 0 60.4  29-80 0
MS Sample ID: 19120221-05A MS Units: pg/L Analysis Date: 12/11/2019 06:55 PM
Client ID: MW-18 Run ID: SVMS8_191211A SeqNo:6121624 Prep Date: 12/10/2019 DF: 1
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKVval Value %REC ~ Limit Value %RPD  Limit Qual
Sulfolane 53.69 10 100 0 53.7 30-100 0
Surr: 2-Fluorobiphenyl! 30.79 0 50 0 61.6  26-79 0
Surr: 4-Terphenyl-d14 32.35 0 50 0 64.7 43-106 0
Surr: Nitrobenzene-d5 26.92 0 50 0 53.8  29-80 0
MSD Sample ID: 19120221-05A MSD Units: pg/L Analysis Date: 12/11/2019 07:17 PM
Client ID: MW-18 Run ID: SVMS8_191211A SegNo:6121625 Prep Date: 12/10/2019 DF: 1
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKVval Value %REC ~ Limit Value %RPD  Limit Qual
Sulfolane 48.4 10 100 0 484  30-100 53.69 104 30
Surr: 2-Fluorobipheny! 29.55 0 50 0 59.1 26-79 30.79 4.11 40
Surr: 4-Terphenyl-d14 36.28 0 50 0 72.6 43-106 32.35 11.5 40
Surr: Nitrobenzene-d5 26.22 0 50 0 524  29-80 26.92 2.63 40

19120221-01A
19120221-04A
19120221-07A
19120221-10A

The following samples were analyzed in this batch:

Note: See Qualifiers Page for a list of Qualifiers and their explanation.

19120221-02A
19120221-05A
19120221-08A
19120221-11A

19120221-03A
19120221-06A
19120221-09A
19120221-12A

QC Page: 1 of 2



Client: Lambda Energy Resources QC BATCH REPORT
Work Order: 19120221

Project: Lambda (Hartland 36)
Batch ID: R277107 Instrument ID GALLERY Method: A4500-SO4 E-11
MBLK Sample ID: MB-R277107-R277107 Units:mg/L Analysis Date: 12/7/2019 03:51 PM
Client ID: Run ID: GALLERY_191207A SeqNo:6112601 Prep Date: DF:1
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKVal Value %REC ~ Limit Value %RpD  Limit Qual
Sulfate ND 1.0
MS Sample ID: 19120221-05BMS Units:mg/L Analysis Date: 12/7/2019 03:51 PM
Client ID: MW-18 Run ID: GALLERY_191207A SeqNo:6112610 Prep Date: DF: 1
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKVval Value %REC ~ Limit Value %RPD  Limit Qual
Sulfate 93.02 1.0 50 48.52 89 95-118 0 S
MSD Sample ID: 19120221-05BMSD Units:mg/L Analysis Date: 12/7/2019 03:51 PM
Client ID: MW-18 Run ID: GALLERY_191207A SeqNo:6112611 Prep Date: DF:1
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKVal Value %REC ~ Limit Value %RPD  Limit Qual
Sulfate 92.8 1.0 50 48.52 88.6 95-118 93.02 0.237 10 S
LCS1 Sample ID: LCS1-R277107 Units:mg/L Analysis Date: 12/7/2019 03:51 PM
Client ID: Run ID: GALLERY_191207A SeqNo:6112602 Prep Date: DF:1
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKVal Value %REC ~ Limit Value %RpD  Limit Qual
Sulfate 10.27 1.0 10 0 103 90-119 0
LCS2 Sample ID: LCS2-R277107 Units:mg/L Analysis Date: 12/7/2019 03:51 PM
Client ID: Run ID: GALLERY_191207A SeqNo0:6112619 Prep Date: DF: 1
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKVval Value %REC ~ Limit Value %RPD  Limit Qual
Sulfate 50.93 1.0 50 0 102 95-118 0
The following samples were analyzed in this batch: 19120221-01B 19120221-02B 19120221-03B
19120221-04B 19120221-05B 19120221-06B
19120221-07B 19120221-08B 19120221-09B
19120221-10B 19120221-11B 19120221-12B
Note: See Qualifiers Page for a list of Qualifiers and their explanation.
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ALS Group, USA Date: 16-Dec-19

Client: Lambda Energy Resources
i QUALIFIERS,
Project: Lambda (Hartland 36) ACRONYMS. UNITS
WorkOrder: 19120221 ’
Qualifier Description
* Value exceeds Regulatory Limit
** Estimated Value
a Analyte is non-accredited
B Analyte detected in the associated Method Blank above the Reporting Limit
E Value above quantitation range
H Analyzed outside of Holding Time
Hr BOD/CBOD - Sample was reset outside Hold Time, value should be considered estimated.
J Analyte is present at an estimated concentration between the MDL and Report Limit
ND Not Detected at the Reporting Limit
(6] Sample amount is > 4 times amount spiked
P Dual Column results percent difference > 40%
R RPD above laboratory control limit
S Spike Recovery outside laboratory control limits
U Analyzed but not detected above the MDL
X Analyte was detected in the Method Blank between the MDL and Reporting Limit, sample results may exhibit background or
reagent contamination at the observed level.
Acronym Description
DUP Method Duplicate
LCS Laboratory Control Sample
LCSD Laboratory Control Sample Duplicate
LOD Limit of Detection (see MDL)
LOQ Limit of Quantitation (see PQL)
MBLK Method Blank
MDL Method Detection Limit
MS Matrix Spike
MSD Matrix Spike Duplicate
PQL Practical Quantitation Limit
RPD Relative Percent Difference
TDL Target Detection Limit
TNTC Too Numerous To Count
A APHA Standard Methods
ASTM
EPA
SW SW-846 Update 111

Units Reported

Description

pg/L
mg/L

Micrograms per Liter

Milligrams per Liter

QF Page 1 of 1



ALS Group, USA

Sample Receipt Checklist

Client Name: LAMBDA-KAL

Work Order: 19120221

Checklist completed by Diane Shaw
eSignature

Matrices: Groundwater

Carrier name: UPS

Shipping container/cooler in good condition?
Custody seals intact on shipping container/cooler?
Custody seals intact on sample bottles?

Chain of custody present?

Chain of custody signed when relinquished and received?
Chain of custody agrees with sample labels?
Samples in proper container/bottle?

Sample containers intact?

Sufficient sample volume for indicated test?

All samples received within holding time?
Container/Temp Blank temperature in compliance?

Sample(s) received on ice?
Temperature(s)/Thermometer(s):

Cooler(s)/Kit(s):
Date/Time sample(s) sent to storage:

Water - VOA vials have zero headspace?
Water - pH acceptable upon receipt?

pH adjusted?
pH adjusted by:

Login Notes:

Client Contacted:

Contacted By: Regarding:

Comments:

CorrectiveAction:

Date Contacted:

04-Dec-19

Date

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Yes

3.0/3.0,2.6/2.6 ¢

Rl &

R & R R & K] R &} &[]

Date/Time Received:

Reviewed by:

04-Dec-19 10:00

Received by: DS

Gary Byar 05-Dec-19

eSignature Date

No [
No [
No [
No [
No [
No [
No [
No [
No [
No [
No [
No [

Not Present []
Not Present []

Not Present

12/4/2019 1:17:32 PM

Yes

Yes

Yes

[
[

No [] No VOA vials submitted

Nol ] na [
No ™ na [

Person Contacted:

SRC Page 1 of 1



Fort Collins, CO
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ALS

16-Dec-2019

Nick Summerland
Lambda Energy Resources
1510 Thomas Rd

Kalkaska, Ml 49646

Re: Lambda (Hartland 36) Work Order: 19120372

Dear Nick,

ALS Environmental received 3 samples on 05-Dec-2019 10:00 AM for the analyses presented in the
following report.

The analytical data provided relates directly to the samples received by ALS Environmental - Holland and
for only the analyses requested.

Sample results are compliant with industry accepted practices and Quality Control results achieved
laboratory specifications. Any exceptions are noted in the Case Narrative, or noted with qualifiers in the
report or QC batch information. Should this laboratory report need to be reproduced, it should be
reproduced in full unless written approval has been obtained from ALS Environmental. Samples will be
disposed in 30 days unless storage arrangements are made.

The total number of pages in this report is 10.
If you have any questions regarding this report, please feel free to contact me:

ADDRESS: 3352 128th Avenue, Holland, MI, USA
PHONE: +1 (616) 399-6070 FAX: +1 (616) 399-6185

Sincerely,
Gary Byar
Electronically approved by: Gary Byar

Gary Byar
Project Manager

Report of Laboratory Analysis
Certificate No: MI: 0022

www.alsglobal.com

AIGHT sSOoLuTIoOnNs



ALS Group, USA Date: 16-Dec-19

Client: Lambda Energy Resources
Project: Lambda (Hartland 36)

Work Order Sample Summary
Work Order: 19120372

Lab Samp ID Client Sample ID Matrix Tag Number Collection Date Date Received Hold
19120372-01 MW-14d Water 12/4/2019 10:40  12/5/2019 10:00
19120372-02 MW-7d Water 12/4/2019 11:35  12/5/2019 10:00
19120372-03 MW-7 Water 12/4/2019 12:25  12/5/2019 10:00

Sample Summary Page 1 of 1



ALS Group, USA Date: /6-Dec-19
Client: Lambda Energy Resources
Project: Lambda (Hartland 36) Work Order: 19120372
Sample ID: MW-14d Lab ID: 19120372-01
Collection Date: 12/4/2019 10:40 AM Matrix: WATER
Report Dilution
Analyses Result Limit  Units Factor Date Analyzed
SEMI-VOLATILE ORGANIC COMPOUNDS SW846 8270D  Prep: SW3510 12/11/19 16:03 Analyst: EE
Sulfolane 71 10 Hg/L 1 12/11/2019 11:51 PM
Surr: 2-Fluorobipheny! 55.7 26-79 %REC 1 12/11/2019 11:51 PM
Surr: 4-Terphenyl-d14 86.5 43-106 %REC 1 12/11/2019 11:51 PM
Surr: Nitrobenzene-d5 48.9 29-80 %REC 1 12/11/2019 11:51 PM
SULFATE A4500-S0O4 E-11 Analyst: JDR
Sulfate 150 4.0 mg/L 4 12/10/2019 12:16 PM
Note: See Qualifiers page for a list of qualifiers and their definitions.
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ALS Group, USA Date: /6-Dec-19
Client: Lambda Energy Resources
Project: Lambda (Hartland 36) Work Order: 19120372
Sample ID: MW-7d Lab ID: 19120372-02
Collection Date: 12/4/2019 11:35 AM Matrix: WATER
Report Dilution
Analyses Result Qual Limit Units Factor Date Analyzed
SEMI-VOLATILE ORGANIC COMPOUNDS SW846 8270D  Prep: SW3510 12/11/19 16:03 Analyst: EE
Sulfolane 1,200 50 Hg/L 5 12/12/2019 02:32 PM
Surr: 2-Fluorobipheny! 68.5 26-79 %REC 1 12/12/2019 12:12 AM
Surr: 4-Terphenyl-d14 88.1 43-106 %REC 1 12/12/2019 12:12 AM
Surr: Nitrobenzene-d5 60.2 29-80 %REC 1 12/12/2019 12:12 AM
SULFATE A4500-S0O4 E-11 Analyst: JDR
Sulfate 48 1.0 mg/L 1 12/10/2019 12:16 PM
Note: See Qualifiers page for a list of qualifiers and their definitions.

Analytical Results Page 2 of 3



ALS Group, USA Date: /6-Dec-19
Client: Lambda Energy Resources
Project: Lambda (Hartland 36) Work Order: 19120372
Sample ID: MW-7 Lab ID: 19120372-03
Collection Date: 12/4/2019 12:25 PM Matrix: WATER
Report Dilution
Analyses Result Limit  Units Factor Date Analyzed
SEMI-VOLATILE ORGANIC COMPOUNDS SW846 8270D  Prep: SW3510 12/11/19 16:03 Analyst: EE
Sulfolane ND 10 pg/L 1 12/12/2019 12:33 AM
Surr: 2-Fluorobipheny! 52.7 26-79 %REC 1 12/12/2019 12:33 AM
Surr: 4-Terphenyl-d14 89.1 43-106 %REC 1 12/12/2019 12:33 AM
Surr: Nitrobenzene-d5 46.5 29-80 %REC 1 12/12/2019 12:33 AM
SULFATE A4500-S0O4 E-11 Analyst: JDR
Sulfate 29 1.0 mg/L 1 12/10/2019 12:16 PM
Note: See Qualifiers page for a list of qualifiers and their definitions.

Analytical Results Page 3 of 3



ALS Group, USA

Client: Lambda Energy Resources
Work Order: 19120372
Project: Lambda (Hartland 36)

Date: 16-Dec-19
QC BATCH REPORT

Batch ID: 146909 Instrument ID SVMS8

Method: SW846 8270D

MBLK Sample ID: SBLKW1-146909-146909 Units: pug/L Analysis Date: 12/11/2019 05:52 PM
Client ID: Run ID: SVMS8_191211A SeqNo:6121621 Prep Date: 12/11/2019 DF:1
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKVal Value %REC ~ Limit Value %RpD  Limit Qual
Sulfolane ND 10
Surr: 2-Fluorobiphenyl 30.45 0 50 0 60.9 26-79 0
Surr: 4-Terphenyl-d14 44.71 50 0 89.4 43-106 0
Surr: Nitrobenzene-d5 27.78 50 0 55.6  29-80
LCS Sample ID: SLCSW1-146909-146909 Units: pg/L Analysis Date: 12/11/2019 06:13 PM
Client ID: Run ID: SVMS8_191211A SeqNo:6121622 Prep Date: 12/11/2019 DF: 1
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKVal Value %REC ~ Limit Value %RpD  Limit Qual
Sulfolane 55.55 10 100 0 55.6  30-100 0
Surr: 2-Fluorobiphenyl! 32.3 50 0 64.6  26-79 0
Surr: 4-Terphenyl-d14 44.3 50 0 88.6 43-106 0
Surr: Nitrobenzene-d5 30.67 0 50 0 61.3  29-80 0
LCSD Sample ID: SLCSDW1-146909-146909 Units: pg/L Analysis Date: 12/11/2019 06:34 PM
Client ID: Run ID: SVMS8_191211A SeqNo:6121623 Prep Date: 12/11/2019 DF: 1
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKVval Value %REC ~ Limit Value %RPD  Limit Qual
Sulfolane 52.05 10 100 0 52  30-100 55.55 6.51 30
Surr: 2-Fluorobiphenyl 33.82 0 50 0 67.6 26-79 32.3 4.6 40
Surr: 4-Terphenyl-d14 47.39 50 0 94.8 43-106 44.3 6.74 40
Surr: Nitrobenzene-d5 29.57 50 0 59.1 29-80 30.67 3.65 40

The following samples were analyzed in this batch: 19120372-01A

Note: See Qualifiers Page for a list of Qualifiers and their explanation.

19120372-02A

19120372-03A

QC Page: 1 of 2



Client: Lambda Energy Resources QC BATCH REPORT
Work Order: 19120372

Project: Lambda (Hartland 36)
Batch ID: R277341 Instrument ID GALLERY Method: A4500-SO4 E-11
MBLK Sample ID: MB-R277341-R277341 Units:mg/L Analysis Date: 12/10/2019 12:16 PM
Client ID: Run ID: GALLERY_191210B SeqNo:6119565 Prep Date: DF:1

SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKVal Value %REC ~ Limit Value %RpD  Limit Qual
Sulfate ND 1.0
MS Sample ID: 19120372-02BMS Units:mg/L Analysis Date: 12/10/2019 12:16 PM
Client ID: MW-7d Run ID: GALLERY_191210B SeqNo:6119572 Prep Date: DF: 4

SPK Ref Control RPD Ref RF’D
Analyte Result PQL SPKVval Value %REC ~ Limit Value %RPD  Limit Qual
Sulfate 99.19 4.0 50 48.15 102 95-118 0
MSD Sample ID: 19120372-02BMSD Units: mg/L Analysis Date: 12/10/2019 12:16 PM
Client ID: MW-7d Run ID: GALLERY_191210B SeqNo:6119573 Prep Date: DF: 4

SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKVal Value %REC ~ Limit Value %RPD  Limit Qual
Sulfate 99.3 4.0 50 48.15 102 95-118 99.19 0.111 10
LCS1 Sample ID: LCS1-R277341 Units:mg/L Analysis Date: 12/10/2019 12:16 PM
Client ID: Run ID: GALLERY_191210B SeqNo:6119566 Prep Date: DF:1

SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKVal Value %REC ~ Limit Value %RpD  Limit Qual
Sulfate 10.2 1.0 10 0 102 90-119 0
LCS2 Sample ID: LCS2-R277341 Units:mg/L Analysis Date: 12/10/2019 12:16 PM
Client ID: Run ID: GALLERY_191210B SeqNo:6119589 Prep Date: DF: 1

SPK Ref Control RPD Ref RF’D
Analyte Result PQL SPKVval Value %REC ~ Limit Value %RPD  Limit Qual
Sulfate 53.19 1.0 50 0 106  95-118 0
The following samples were analyzed in this batch: 19120372-01B 19120372-02B 19120372-03B
Note: See Qualifiers Page for a list of Qualifiers and their explanation.
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ALS Group, USA Date: 16-Dec-19

Client: Lambda Energy Resources
i QUALIFIERS,
Project: Lambda (Hartland 36) ACRONYMS. UNITS
WorkOrder: 19120372 ’
Qualifier Description
* Value exceeds Regulatory Limit
** Estimated Value
a Analyte is non-accredited
B Analyte detected in the associated Method Blank above the Reporting Limit
E Value above quantitation range
H Analyzed outside of Holding Time
Hr BOD/CBOD - Sample was reset outside Hold Time, value should be considered estimated.
J Analyte is present at an estimated concentration between the MDL and Report Limit
ND Not Detected at the Reporting Limit
(6] Sample amount is > 4 times amount spiked
P Dual Column results percent difference > 40%
R RPD above laboratory control limit
S Spike Recovery outside laboratory control limits
U Analyzed but not detected above the MDL
X Analyte was detected in the Method Blank between the MDL and Reporting Limit, sample results may exhibit background or
reagent contamination at the observed level.
Acronym Description
DUP Method Duplicate
LCS Laboratory Control Sample
LCSD Laboratory Control Sample Duplicate
LOD Limit of Detection (see MDL)
LOQ Limit of Quantitation (see PQL)
MBLK Method Blank
MDL Method Detection Limit
MS Matrix Spike
MSD Matrix Spike Duplicate
PQL Practical Quantitation Limit
RPD Relative Percent Difference
TDL Target Detection Limit
TNTC Too Numerous To Count
A APHA Standard Methods
ASTM
EPA
SW SW-846 Update 111

Units Reported

Description

pg/L
mg/L

Micrograms per Liter

Milligrams per Liter

QF Page 1 of 1



ALS Group, USA

Sample Receipt Checklist

Client Name: LAMBDA-KAL

Work Order: 19120372

Checklist completed by Keith Wierenga
eSignature

Matrices: Water

Carrier name: UPS

Shipping container/cooler in good condition?
Custody seals intact on shipping container/cooler?
Custody seals intact on sample bottles?

Chain of custody present?

Chain of custody signed when relinquished and received?
Chain of custody agrees with sample labels?
Samples in proper container/bottle?

Sample containers intact?

Sufficient sample volume for indicated test?

All samples received within holding time?
Container/Temp Blank temperature in compliance?

Sample(s) received on ice?
Temperature(s)/Thermometer(s):

Cooler(s)/Kit(s):
Date/Time sample(s) sent to storage:

Water - VOA vials have zero headspace?
Water - pH acceptable upon receipt?

pH adjusted?
pH adjusted by:

Login Notes:

Client Contacted:

Contacted By: Regarding:

Comments:

CorrectiveAction:

Date Contacted:

05-Dec-19

Date

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Yes

3.8/3.8

Rl &

CR K KR KK KRR

Date/Time Received:

Reviewed by:

05-Dec-19 10:00

Received by: KRW

Nathan Williams 06-Dec-19

eSignature Date

No [
No [
No [
No [
No [
No [
No [
No [
No [
No [
No [
No [

Not Present []
Not Present []

Not Present

12/5/2019 4:31:07 PM

Yes

Yes

Yes

[
[

No [] No VOA vials submitted

Nol ] na [
No ™ na [

Person Contacted:

SRC Page 1 of 1



ALS

Everett, WA

Fort Collins, CO
+3 970 450 1511

Cincinnati, OH
+1 513 733 5336

+1 425 3156 2600 +1 616 399 6070

Chain of Custody Form

IPage __f__ of _1 l
COC 1D:

47066

Houston, TX

+1 281 530 5656

Mticdletown, PA

+1 717 944 5541

Spring City, PA
+1 610 948 4903

Salt Lake City, UT
+1 801 266 7700

South Charleston, WV
+1 304 356 3168

York, PA
+} 717 505 5280

“ALS Project Manager: | Gu.

Customer Information

Project Information

Parameter/Method Request for Analysis

79720372

St Solowe

() Andbar 1yen

4 NSere

O nr,

ECT Tuc

L&M“-—EM—%

J""‘“‘i stawfb"d “M'

2249 Uetwees D

1510 Thowes Rl

Trowerte City, W (49664

[Lodkosker, WL HaGLg

z51- JHé — §ro0

2951~ 158 - 64y

2% - Oy - $zok

L

| Michs

‘ ]‘u\jo;‘u,ﬁa ’M&\a‘my‘

/ YA

e Z—

e Z

5 XXe

Shipment Method

T’uéquésnea by:
oy Wity

o MERTTEVELLY —

Mine

Relinquished by:

‘Preservative Key:

1-HOI  2-HNO, - -3-H,80

' Packsge: (Check One Box Belaw]. -

: 6—&81"1804 7.{}]1;&" 8_430 ; 9_5935

#PLevel I Std QC

“} 7 Level 11 Std QG/Raw Date
] [ Level IV SWB46/CLP

{7} Other

£1 TRRP Checklist
] TRAP Level IV

Note: 1. Any changes must be made i
2. Unless otherwise agreed in a

n writing once samples and COC Form have been submitfed to ALS Enviropmental.
formal contract, services provided by ALS Environmental are expressly limited to the terms and conditions stated on the reverse.

3. The Chain of Custody is 4 legal document. All information must be completed accurately.

Copyright 2012 by ALS Environmental.


nathan.williams
GRB initials


Lambda Energy Resources, LLC Quarterly Project Update Report — 4" Quarter 2019
Hartland 36 Gas Plant May 5, 2020

APPENDIX D

LOW-FLOW SAMPLING FIELD FORMS

eCr



CLIENT:

Lambda Energy

Depth to Water

Top of Casing Etevation:

“43'.17‘4*/'

Monitoring Location: Hartland #36
LOCATION: 13390 Lone Tree Road Sample ID: Mw-
Hartland Township, Michigan Well Type: 2" Pve

PROJECT: 130685.2000

INSPECTION |

Label on wel? NG REMEDIED Is cement pad in good regair? NO AEMEMED
Is reference mark visibla? S NO REMEDIED 15 protective casing locked and in good repair? @ NG REMEDIED
Standing water present? YES %EUED‘ED Is inner cap in place and properly seaking well? &'l NG AEMEDIED
Indication of surface runoflf :n well? ¥ES O /REMEDIED Is well casing in visibly good repar? M NO REMEDIED
Repair Noles,
STATIC WATERLEVEL |

Date. ”"/H/li_ Time: __M_______

Measured with:

ELE@")J'C TAPE CHALKED TAPE OTHEA

Elevation of Water:

Waell depth verified?

YZS

WELL PURGING _— |

Date: '7’/"‘[ 14

Purge Mathod: FW: BLADDER OTHER Start Time-__ 21" 1/5
S |}
Measured Well Depth: 3} 14 Screen Length: ____6__ Depth to Screen Midpoint:
Water Level Drawdown Pumping Rate Temp Spec Cond Diss Oxy pH ORP Turbidity
Time feg feet {mlfmin) ('C“;), tumh Icm) mg/l} (S.U) my {NTU)
}Z:10 Z%ﬁ)j-l éﬂ‘}l 14 4 é 7 :z 757’ 1.4
215 23.54 0.4 250 2.9% gz Z_é .7 L.y
1220 I3.A c. 01 Z50 257 47 5 2. 17. 7.4 {47
_,Eu.n ! _A3.94
Stabilization Criteria: + %—— ﬁ +f63"a - nits 4/.'{'573: +E En
Total Volume Purged (gal) 273\- (it > 05 mg/l) (if » 5 NTU)
Stabikzaton Crtana Relerence Doc USEFA EQASOP GW 001 Rev #3 January 19. 2010
FIELD ANALYSIS
Time: 12220 CALIBRATION CHECK Mark if
Temperature; j_ﬂ..___ deg C Standard {conc } Regeting Recalibrat
Specific Conductance: umias/em Specifiz Cond umhos/tm
Dissolved Oxygen: __ 1,67 G, Dhssolved Oxygen; mgik.
pH: _J'_7—_w s u pH: _su
ORP: 2t ! mv Eh. my
Turbidity. ___1.H2Z NTL Tutbidiy- NTU
T —————————————————— N—
SAMPLE COLLECTION | Time __I2* Sample Duplicate 7: A0
Appearance of Sample: CJ-&W‘ no_ plin” Sampie Methad; Lot” For/
NGO BOTTLES SIZE: TYPE. FILTERED PRESERVATIVE PARAMETER
S I 10 g 233 plastic yes [ r2 ManafHCI, HNO,, NaOH, H,50,, ZnAc, TSP, BAK Sultglans
b a— 125 mi “gass|zastc yes | rc Nane}HCI, HNO,, NaOH, H,50,, ZnAc, TSP, BAK Hidlate
= ; mt glass piastc yes no None, HCI, HNO;, NaOH, H.50,. ZnAc, TSP, BAK : can s
= S ml glass plastic yes no Nona, HCI, HNQ,. NaOR, H,50,, ZnAc, TSP, BAK
AE— ml glass plastic yes  no Nene. HCI, HNO;, NaOH. H,;50,, Znac, TSP, BAK
ml glass plastic yes no Nona, HCI, HNO,, NaOH, H,50,, Znac, TSP, BAK
——— mi giass plastc yes no None, HCI, HNQ,, NaOH, H,50,. ZnAc, TSP, BAK
S ml glass plastic yes no None, RCI, HNO,, NaOH. H,50,, ZnAc. TSP, BAK
— et ml  glass plastic yes no None, HCI, HNO,, NaQH, H.50,, ZnAc, TSP, 8AK
—— ml gtass plastic yés no Nong, HCI, HNG,, NaOH, H.S0,. ZnAc, TSP, BAK
— ™ glass plastic ¥es no Nane, HCI, HNOQ,, NaOH. H,S0,. ZnAc, TSP, BAK !
e ——,—
SAMPLING PERSONNEL Chain of Custody No.
Name (SIGNATURE): Name (SIGNATURE):

Lambda Low Flow Logs 2018.xis

12112018

12:51 PM




CLIENT: Lambda Energy Monitoring Location: Hartland7#32

LOCATION: 13390 Lone Tree Road Samiple 1D: MW-
Hartland Township, Michigan Well Type: 2" PVC

PROJECT: 130685.2000

INSPECTION | ,
Label on well? % MO REMEDIED Is cement pad in good repair? é HO REMEDIED
Is reference mark visiblg? ¥ MDY REMEDIED Is protectve casing focked and it good repair? S NGO REMEDIED
Standing water present? YES REMEDIED Is inner cap in place and properly sealing welt? MO REMERIED
Incication of surface runat in well? YES 3 REMEDIED 15 well casing in visibly good repair? NO AEMEDIED

Repair Notes:

STATIC WATER LEVEL |

Date. _'Zh/_’_l]_ Time ”’:53

Top of Casing Elevation:

Depth to Water. ZQ . | Z— Measurad with: e THONC TAPE  CHALKED TAPE  OTHEA
Elevation of Water: Well depth verified? YEs
WELL PURGING |
Purge Method:  PERISTRLTIC  BLADDER OTHER - pate _JZ/4 11 Stari Time l D_:j /
Measured Well Depth: Qg-{é Screen Length. é’ Depth to Screen Midpaint
Water Level Drawdown Pumping Rate  Temp Spec Cond Diss Oxy pH ORP Turbidity
Time (ieet) {feet) {mi/min) Q) (umho/cm) (magfl} Su. (mV) (NTU)
iize 2‘1-'5: 0.0% 14 242 430 3.492 g2 4.7 _H.Ay
g 5 0.03 250 .50 __%2) 346 _L-HZ L5a_  Hov]
w2408 c.05. 250 246 4z T Wugz  _GHZ q.3_ _ z25
Fins. | 2404

Stabilization Critenia: /- 3% +@o #@% J@E‘ +IE E v T@!n
Total Volume Purgad (gal): _Z gr.«{ {if » 178 mgm (it 55 NTU]
Stabdizaton Cntana Reference Doc USEPA EQASOP-GW 001 Rev #3 Jaruary 19 2010

FIELD ANALYSIS [
Time H:30
Temperature; _l_% deg C
Specific Conductance __%_Zi umhes.cm Specific Cond.

Dissolved Oxygen, ﬂ_ﬁ gl Dissolved Oxygen.
pHE - su pH

CALIBRATION CHECK Mark
Standard (conc.) Reading Recalbrated

umhos.cm \ e
mgL

- Su
ORP: cy.3 mv En. mv i
Turbidity: .24  nTU Turtuday- NTU L

SAMPLE COLLECTION | Time . I0sb Sample Duplicate 7; ’gg =
Lo/ Flo

Appearance of Sample: Cleear, v oo Sample Mathod:
NO.BOTTLES: SIZE. TYPE. FILTERED" FRESERVATIVE: PARAMETER
1 1080 mi | g ass| plastc yes [ ro ManeHCI!, HNO,, NaQH. H,;50,, ZnAc, TSP, BAK Sulfolane
1 125 mi o gass [ slaste yes a [ tone]HOL HNO,, NaOH, H.S0.. Znac. TSP, BAK Sulfate
mi glass plastic yes no None, HCI, HNO,, NaQH, H.50,. ZnAc. TSP, BAK
S e — m  gass plastic yes no None, HCI, HNQ,, NaOH. H,;S0,, ZnAc, TSP, BAK
BPSCREr e ™ glass plastic yes no None, HCI, HNO,, NaOH, H;80,, ZnAc, TSP, BAK
— . m  gass plastc yes no None, HCI, HNO,, NaQH, H,S0,, ZnAc, TSP, BAK
e m  glass plastic yes no None, HCI, HNG,, NaOH, H,80,, ZnAc, TSP, BAK
— . m glass plastic yes no None, HCL, HNO,, NaDH, H,50,, ZnAc, TSP, BAK
— M glass plastc yes no None, HCI, HNO,, NaOH, H.50, ZnAc, TSP, BAK
— . m glass plastic yes no None, HCI, HNO,, NaOH, H,50, ZnAc, TSP, BAK
A —— M glass plastc yes o Nona, HCE HNO,, NaOH, H,S0,. ZnAc. TSP, BAK
e ——— R ——
SAMPLING PERSONNEL | . Chain af Custody No.
Name (SIGNATURE): Name (SIGNATURE):
/ rd

Lambda Low Flow Logs 201B.xis 12112018, 1251 PM




CLIENT: Lambda_Energy Monitoring Location: Hartland #36

LOCATION: 13390 Lone Tree Road Sample ID; ___ MW-__ 24
Hartland Township, Michigan Well Type: _ 2'PVC R

PROJECT: 130685.2000
INSPECTION IO

Label on well? NG AEMEDIED Is cement pad in good repair? NC  REMECHED

is reference mark visibla? @ M3 REMEDED Is protective casing locked and in good repair? NO  REMEDED

Standing water present? YES g AEMEDIED Is inner cap in place and properly seaking well? NGO REMEDIED

indication of surface runoff in well? ks AEMEDIED Is well casing in visibly good repair? NO RENMEDIED

Regair Notes:

STATIC WATER LEVEL |

Date: 11[3/_121 Time: _ ’z‘f{ B
Top of Casing Elevation:
Depth to Water @E - Measured with LACTRCHT TAPE  CHALKED TAPE  OQTHER
Elevation of Water: i Well depth verified? YES

WELL PURGING,— 3 |

Purge Mathod Wc BLADDER OTHER Date: E/ B / 19 Start Time l 3:03 -

!
Measured Well Depth _36' w ) Screen Length _5 - Depth to Screen Midpoint
Water Level Drawdown Pumping Rate  Temp Spec Cond Diss Oxy pH ORP Turbidity
Time (fee {leet) (mbmin) N {umho/cm) {magf (S.U.) (mV} (NT
1270 . 6.1 Z10 1%, AL 10.1 419 €44 L7
3285 20. 29 (Y Zio A _696 10.04 LU, &UL 1.L5~
1230 Z0.7% o-H Zio il-4 690 10.84 _ 4. [i 63.2 L4

Pl 2056

Stabilization Criteria: +I-@? . +lé';’ 2 +IZL‘?2:— +-olLdnits 4 m _ +9} %
Total Volume Purged (gal) I y) ?J (it > 0.5 mg/) (i 5 NTU)
Stabilizatan Ctara Aeterance Doc USEPA EQASOP.GVY 001 Rev #3, January 19. 2010

b ————
FIELD ANALYSIS |
Time: LS CALIBRATION CHECK Mark i
Temperature It deg C andard {cong ) Reading Recalbrated
Specific Conductance __éqo umhos/cm Specific Cont umhos/cm
Dissolved Oxygen /0. 09 Dissolved Oxygen \ mgil
pH: ______ﬂ ﬁ s u. pH . Su
ORP. C3 Eh o __mv
Turbidity /.42 NTU Turbeity B NT
SAMPLE COLLECTION | Tme _ 13:35 Sample Duplicate 7.
Appearance of Sample: Cleve, wo_odor, ww shoean Sample Method E[m/
NO./BOTTLES. SIZE TYPE. FILTERED: PRESERVATIVE FARAMETER
PR S —1080__ ml [ glass| plastic yes fro NoneJHCHL HNO ). NaOH. H,S50,, ZnAc. TSP, BAK Sutiplane
=y 125 ml “giass failasue yes | nc NargHCHL HNO,, NalOH, H;50,. ZnAc, TSP, BAK Sultate
LT Ml glass plastic yes no None. HCL, HNO,, NaOH. H,50,. ZrAc. TSP, BAK
T B — Ml glass plastic yes  no None, HCI, HNO,. NaOH. H,50,, ZnAc. TSP, BAK
ml  glass plastic yes no None HCI, HNO,, NaOH. H,$0,. ZnAc. TSP, BAK
ml  glass plastc yes  no None, HCI, HNOy, NaOH_ H,50,. ZnAc. TSP, BAK
R e Ml glass plastic yes no Nane. HCI, HNQ,, NaOH. H,S0,, ZnAc. TSP, BAK
ke s Ak —— . m  glass plastic yes no Nong, HCIL, HNO,, NaOH. H;50,, ZnAc. TSP, BAK
ml  glass plastic ¥es  no Nane. HCI, HNG,, NaOH, H;50,, ZnAc. TSP, BAK
Ml glass plastic yes  no None. HCI, HNO,, NaOH, H;50,, ZnAc. TSP, BAK
Ml glass ptastic yes no Nona, HCI, HNO,, NaOH, H,50,, ZnAc. TSP, BAK
TN — — e
SAMPLING PERSONNEL ) Chain of Custody No.
Name (SIGNATURE}: Name (SIGNATURE):

Lambda Lew Fiow Logs 2018.xls 12/11/2018, 12:51 PM




Total Volume Purged (gal): Z; ?n

Stabihization Criteria:

s A

Stapizaton Critena Relerence Doc USEPA EQASOP -GV 001 Aav M3 January 19 2510

CLIENT: Lambda Energy Manitoring Location: Hartland #36
LOCATION: 13390 Lone Tree Road Sample 10: Mw-_j3 £
Hartland Township, Michigan Well Type: 2" PVC

PROJECT: 130685.2000
|INSPECTION |

Label on wetl? NO REMECIED Is cement pad 'n good repair? § NO REMEDIED

Is reference mark visibla? & M7 REMEDED Is protective casing locked and in good repair? YEF MO REMEDHED

Slanding water present? Y5 REMEDIED is inner cap in place and property saaling well”? ND REMEMER

Indicaticn of surface runoff in well? YES % REMELIED Is wetlk casing in visibly goad repair? vé NG REVEDIED

Repair Notes:

STATIC WATER LEVEL |

Date _LZ/ﬁ/L‘l Time I?QH

Top of Casing Elevation A

Depth to Water 9.92. Measured with E: 5@0 TAPE  CHALKED TAPE  OTHEA

Elevation of Water: _ Well depth verified? iz @
[WELL PURGING ______ |

Purge Method:  CPERISTALTICY BLADDER OTHER Datg E@(Lﬂ_ Start Time:_ /7 Bl

1
Measured Well Degth: ‘522-0 Screen Length :5 Depth to Screen Midpoint:
Water Leveal Drawdown Pumping Rate Temp Spec Cond Diss Oxy pH Turbidity
Tlme (feel) feet) {ml/min) ) (umho cm) ( (S U} mV NTU
s _ 2042 (SZO 22y lfz %ﬂ) 4? % _LC(LZ )
Y 20.12. 0.20 220 _ I3 1520 7 2t Hz 4 — "33
405" Zpjz.  C.zo -4 /56D o 16 220 ___ 3%5¢ = THY
4224 2.1z 0-20 zzo iz 1560 0.84 221 %.C L5
W 2.12 o.zo 220 {H2 1550 0osz 2.20 246 2.23
N Zo- 'Y

+@:—-
(it >0 5 mg/l)

+- @mts +- ﬂlv @ %

(it > 5 NTU)

FIELD ANALYSIS |

Time:

1H:25~
Temperature: _____ /_/,_

CALIBRATION CHECK

Mark

deg C Standard {conc } Reading Recalibrated
Specific Conductance: i m umhosfcm Specihic Condd__ B umhosicm \
Dissolved Oxygen: adz mgL Dissotved Oxygen: mgiL
pH: .28 Su N su
oRP:. __Z5.€ BN\ my
Turbidity: Z. 'Z-S NTU Turbidity \T_ NTU gy
SAMPLE COLLECTION | Time __[H™%0 Sample Duplicate ?7:__4/0
Appearance of Sampls: MO or,l':u.—- Sample Method: _Zed Fau
NDUBOTTLES: SIZE: TYPE FILTERED: PRESERVATIVE PARAMETER:
1 1000 g ass| plastc ves fro NonedHCIL HNO,. NaOH, H,80;, ZnAc TSP, BAK Sulfolane
S R 125 ml Tglass]oiasts ves tNane| HCI, HNODy, NaOH, H,S0,. ZnAc TSP, BAK Sullate .
m glass plastic yes no None, HCI, HNGy, NaOH, H,S0,, ZnA: TSP, BAK
S . M glass plastic yes no None, HCI, HND,, NaOH, H,80,, ZnAc. TSP, BAK
ml  glass plastc ves no None, HCI, HNG,, NaOH, H,80,, ZnAc TSP, BAK
i T ™ glass plastic yes ng None, HCL HNO,, NaOH, H,50., ZnAc. TSP, BAK
m glass plastc yes  no None, HCL HND, NaOH, H,80,, ZnAc TSP, BAK
m glass plastic yes no Nong, HCE HNO,, NaOH, H.80,, ZnAc. TSP, BAK
™ glass plastc yes  no None. HCL HND,, NaOH, H;S0,, ZnAc. TSP, BAK
m glass plastc yes no None, HCI, HNO,, NaOH, H,50,, ZnAc. TSP, BAK
M glass plastic yes no Nong, HC), HNO,, NaOH. H,80,. ZnAc TSP.BAK _____
R
SAMPLING PERSONNEL | - Chain of Custody No.
Name (SIGNATURE): /K" Name (SIGNATURE):
~ 7

Lambta Low Flow Logs 2018.xls

12112018, 12:51 PM



CLIENT:

Lambda Energy Monitoring Location: Hartiand #38
LOCATION: 13390 Lone Tree Road Sample (D: Mw-_ /44
Hartland Township, Michigan Well Type: 2'PVC
PROJECT: 130685.2000
INSPECTION |
Label on well? HO REMEDIED Is cement pad in good repair? i NO  REMEDIED
Is relarence mask wsibla? g 4O REMECIED Is protective casing locked and in good repair? N0 REMEDIED
Standing water present? ¥ES %)nsussvea Is inner cag i place and properly sealing well? NO REMEDIED
Indication of surface runotf in wel? Y5 REMEDIED Is well casing in visitly good repair? NO REMEDIEQ
Regarr Notes
STATIC WATER LEVEL |
Date L 3/l Time: 14:40
Top of Casing Elevation:
Deﬁth to Watger W 14 41 Measured with E'.ECC TAPE CHALKED TAPE OTHER
Elevation of Water. Well depth verified? € o

WELL PURGING ~ |

Purga Method PW BLADDER

Measured Well Depth: Zéjz__

OTHER _

()
Screen Length ‘5’

Date ’Z/_?/_ﬂ_ Stant Time lf:ﬂ?

Depth to Screen Midpoint

V\‘I;nt Level Drawdown Pumping Rate  Temp Spec Cond Diss Oxy pH ORP Turbidity
Time M- ﬁw (feet) {mlfmin) C) {umho/cm) i1y {S.U) {mV) (NTU)
)50 0.03 220 1.8 ,gg& rary 235.0 212
J5e5 gy 0.3 Z20 1tq <0 4.737 2.7 774 697
s /[ads . A2 220 _Ug Ly .66 2% ;3¢ 6-Z7
Ainal 27.6:

Stabilizatien Criteria:  +{C s e w-ofDhits - W77 AT TN
Total Volume Purged (gal) 27&/ {if >0'5 mgh) (it > 5 NTU}

Stapdization Catena Retarence Doc USERA EQASOP GW 001 Rev #3 January 19,2010

FIELD ANALYSIS

'l'ime:I //5"0
/

CALIBRATION CHECK Mark i

Temperaiure: deg. C Standard (conc ) Reading Recalibrated
Specific Conductance: ‘jﬂ_o__ umhas/cm Speatic Cond. umhas/cm
Dissolved Oxygen: ,_;C_é_:______ mgl Dissolved Oxygen: mgiL
pH: 78 su pH. su
ORP: _?ﬁ_ﬁ mv Eh: my
Turbidity. ___ &+ 27 NTU Turbdity e NTU
SAMPLE COLLECTION | Time: _J6: 14 Sample Duplicate 7; A0
Appearance of Sample. Ckm,. nd _ocdor Sample Method. Lors [y
NO/BOTTLES: SiZE: TYPE. FILTERED: PRESERWATIVE PARAMETER
i 1000 mi [ glass) plastic yes rzng JHCI, HNO,. NaOH, H.50,, ZnAc. TSP, BAK SuMolane
1 125 ml glass | 3iasue ves tizne HCI, HNO,, NaQH, H,50,, ZnAc. TSP, BAK Suilate

ml glass plastic yes o None, HCI, HNO,, NaOH, H,50,, ZnAc TSP, BAK

ml glass plastic yes no None, HCI, HNO,, NaOH, H,50,, ZnAc. TSP, BAK

ml glass plastic yes ng Nong. HCI, HNO;, NaQH, H,50,, ZnAc, TSP, BAK

ml glass plastic yes no None, HCI, HNG, NaOH, H,50,, ZnAc, TSP, BAK

m glass plastic yes no None, HCI, HNQ,, NaOH, H,S0,, ZnAc, TSP, BAK

mi glass plastic yes no None, HCI, HNO;, NaOH, H,50,, ZnAc. TSP, BAK

ml glass plastic yes no None, HCI, HNO,, NaOH, H.S0,, ZnAc, TSP, BAK

mi glass plastic yes  no None, HCI, HNQ,, NaQH, H,50,, ZnAc, TSP, BAK

M glass plastic yes no Nong, HCI HNOj, NaOH. H;S0,, ZnAc. TSP.BAK _______
SAMPLING PERSONNEL | ! i _ Chain of Custody No.

Name (SIGNATURE): %,;_,/ Name (SIGNATURE):
re

Lambda Low Flow Logs 2018.xls
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CLIENT:  Lambda Energy Monitoring Location:

Hartland #
LOCATION: 13320 Lone Tree Road Sample 1D: MW-
Hartland Township, Michigan Well Type: 2" PVC
PROJECT: 130685.2000
INSPECTION |
Labed on well? g NO  REMEDIED I5 cement pad in good repair? NO  REMEDIED
Is reference mark visible? REMEDIED Is protective casing locked and in gaod repair? NGO REMEDIED
Standing water present? YES EMEDIED Is inner cap wn place and properly sealing well? MO REMEDIED
Indication of surface runoH in well? ¥ES @Emmsn Is well casing in visibly good r2pair? YES JNO REMEDIED

RAepair Notes

STATIC WATER LEVEL |

Date .’-L[LI/J% Time: _ V.44
Top of Casing Elevation. - :
Depth to Water ) ,BS Measured with E_E%uc TAPE  CHALKED TAPE OTHER

Elevation of Water Well depth verified? ¥i5

_
WELL PURGING ,~ |

Purge Method PEME BLADDER  OTHER _ Date ?[‘{Zﬂ_ Start Time: ﬂﬁ’

Al !
Measured Well Depth H;l Screen Length _I_,' ) Depth to Screen Midpaint:

Water Level Drawdown Pumping Rate Temp Spec Cond.  Diss Oxy pH ORP Turbidity
Time (lee feet {ml{min} *C) {umho/ecm {rngil S.U) {mV NTL
1610 H.*y o( oz) I#c) 7f§) - 400 : zoggé G('s? L3 .) ;'m : )
e TR 0-e2 166 381 29 -’fi'LZG- 63 _quH 4.4
_la:zp n%_ .01 o N e 245 (Lo _49. EX 0
jo 2% Jj_f_‘l‘: &0z 190 2.47 24 ﬁz C. Y1 2 H 5
SorFo I G 0.0Z %0 239 )97 H ¥ 64z 433 _HET

Yrz5 55 0.02 150 S lo-2Z) &4z
e Ja g ? 240 ~Blb 4T

25 Stabilization Criteria  +/3% w7 -0 QB nits -V E£30%%

Total Volume Purged (gal):

{if > 0.5 mg/) (i1 > 5 NTU}
- Stanhzaton Cniena Reference Doc USEPA EQASOP GV 001 Rev #3, Janyary 19 2110
FIELD ANALYSIS |
Time: ,01 35 CALIBRATION CHECK Mark o
Temperature: ___ 220 gegc Standard {conc ) Reading \ Fecalibrated
Specific Conductance: A____ umhos/cm Specific Cond \ urshas/em
Dissolved Oxygen: 1azt mgL Dasalved Oxygen: mgiL :
pH __ €42 sy PH. _ sU
ORP. ___BLé _ mw En. my S
Turbidity: Hz2o NTU Twbdity: NTU I
e
SAMPLE COLLECTION | Time: _jo:4¢ Sample Duplicate ?: ¢ :
Appearance of Sample: Cleer o abr Sample Method: Lows Hnu]
NO./BOTTLES: SIZE: TYPE FILTERED: PRESERVATIVE PARAMETER:
k| 1000 mll glass| plashc yes [ ra tzng JHCI HNO,, NaOH. H,80,, ZnAc, TSP, BAK Sultgfang
e 125 ml glass [siastc yes Hone)JHCIL HNO;, NaQH. H,S0,. ZnAc, TSP, BAK Sultata

— ™ glass plashe yes no None, HCI HNO,, NaOH. H,50,, ZnAc, TSP, BAK

e m glass plastic yes na None, HCI, HNO,, NaOH. H,50,, ZnAc, TSP, BAK

—_m  glass plastic yes  no None, HCI, HNO,, NaQH, H,S0,. ZnAc, TSP, BAK

— m  gass plastic yes no None, HCI, HNO,. NaOH. H,S0,, ZnAc. TSP, BAK

— ™ glass plasic ¥yes  no Norg, HCI, HNO,, NaOH, H,50,, ZnAc. TSP, BAK

——_ M  glass plastic yes o None, HCL HNO,, NaOH, H.S0,, ZnAc. TSP, BAK

e Ml glass plasuc yes no None, HCI, HNG),, NaQH. H.50,, ZnAc. TSP, BAK

— . m glass plastic yes no None, HCIL HNO,, NaOH. H,S0,, ZnAc, TSP, BAK

———. M giags plastic yes ne Ncna, HCI, HNO,, NaOH, H,80,, ZnAc, TSP, BAK

SAMPLING PERSONNEL | ,: Chain of Custody No.
Name (SIGNATURE): ' é pd Name (SIGNATURE)

7~

-
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CLIENT:

Larmbda Energy

Monitoring Location:

Hartland #36

LOCATION: 13390 Lone Tree Road Sample ID: MW-_ 15D
Hartland Township, Michigan Well Type: 2" PVC
PROJECT: 130685.2000
INSPECTION [
Labef on wel? (TE5) MO FEMEDED s cement pad in good repair? vEs no Rremenen  ANA
Is referance mark visitla? no REMEDIED Is protective casing locked and in good repair? @ NO REMEDIED
Standing water present” ¥ES REMEDED 's innar cap in place and properly seakng wel? ‘ NG REVEDIED
Indication of surface runcH in wed? YES @ RENEDIED Is well casing in visibly good repair? (vi NG AENEDIED
Heparr Notes
STATIC WATER LEVEL |
Date: _I/3/r 9 Time: _
Top of Casing Elevation; _
Depth to Water: Y Measured with. LECYPC TABE ) CHALKED TASE  iHER
Elevation of Water: Well depth verified? YES
WELL PURGING [
Purge Method @En STALTIC ) BLADDER OTHER_ Date __QL?U_L_? Start Time:___I4/44%/
Measured Well Depth L{Q.UU Screen Length Depth to Screen Midpoint
Water Level Drawdown  Pumping Rate Temp Spec Cond.  Diss Oxy pH ORP Turbidity
Time (feet} (feet) {ml/min) °C) {umho/cm) {mgf) (S.U) {mV) {NTU)
J i Tind 102797 —
s oo .22 9.0 Q00 2.77 i N N S W e .76
\Sos” 1717 o.0 Roo  EBASYSE 4 o3a 6.8 a1
157 I7. 1P O.0 i w0 7.4 “ 6.34 &8t &.q O.94
Tl P 2P ©.0j B 7267 Yo £€.24 ~PFESY P33 {. 0o
6.5
. o A = [l
Stabilization Criteria:  +/¥3% +/-3% +-10%  +-0.1Units  +-18mV  +-10%
Total Volume Purged (gal) (> 05 mg/M (il>5NTU)
| Stapilzaton Critena Relerence Doc USERA EQASOP-GVW 001 Rev #3. January 15, 2010
FIELD ANALYSIS |
Time: 1SS CALIBRATION CHECK Mark
Temperature: b7 deg C Standard (conc|  Feading Recalbrated
Specitic Conductance: et L= umhes/em Specific Cond . umhas/cm
Dissolved Oxygen: Ea9 mgL Dissalved Cygen B mg L
pH: __ &.53Y 5U pH 5u
ORP: 2.3 mv Eh s mv
Turbidity: $. e NTU Turbidity: NT
SAMPLE COLLECTION |  Time _ISs25 Sample Duplicate 7.__ /e

Appearance of Sampie: Cofeor  Glor]esx

Sample Method _Per & Ten/'e._ doaring,

NO/BOTTLES. SIZE TYPE. FILTERED

PRESERVATIVE PARAMETER
1 1000 mi [ glass| plastic yes [ no NaoneJHCL HNO,, NaOH, H.S0,, ZnAc. TSP, BAK Sullglane
1 125____ml giass{slastc yes { nc 'mlHCI, HNO;, NaOH, H,S0,. ZnAc, TSP, BAK Sulfate
ml glass plastc yes no None, HCI, HNO,, NaOH H,80,. ZnAc. TSP, BAK
ml glass plastic yes no None, HCI, HNO,, NaOH, H,80,. ZnAc. TSP, BAK
ml glass plastic yes no None, HCL, HNO;, NaOH. H.S0,. ZnAz, TSP, BAK
— e ™  glass plastc yes  no None, HCI, HNO,, NaOH. H.50,. ZnAc. TSP, BAK
= Rt ™ glass plastic yes no None, HCI, NG, NaOH. H,80,, ZnAc. TSP, BAK
ml glass plasic yes na None, HCIL HNO,, NaOH, H.S0,. ZrAc TSP, BAK
ml glass plastic yes o Nane. HCI, HNGQ,, NaQH, H.50,, ZnAc. TSP, BAK
ml glass plastic yes ng None, HCI HNQ,, NaOH. H.50,, ZnAc. TSP, BAK
M glass plastic yes no Nene, HCI HNO,, NaOH. 1,80, ZnAc TSR.BAK ____
T ———— e

SAMPLING PERSONNEL
Name (SIGNATURE):

Chain of Custody No.
Name (SIGNATURE):

Lambda Low Flow Logs 2018 xis 12112018 1251 PM




Name (SIGNATURE):

At i

CLIENT: Lambda Eﬁnergy Monitoring Location: Hartland #36
LOCATION: 13390 Lone Tree Road Sample ID: MW-__ 1 7¢%
Hartland Township, Michigan Well Type: 2" PVC
PROJECT: 130685.2000
INSPECTION |
Label on well? @ NO REMEDIED Is cement pad in good repair? YES NG REMEDIED /WA
Is reference mark visible? 1 MO REMEQIED Is protective casing locked and in good repair? G nvo REMEDED
Standing waler present? ¥ES @ REMEDIED Is inner cap in place and property sealing well? @ NQ  REMEDIED
Indication of surface runoff :n wett? rr-.@ RELUDIED Is welt casing in visibly good repair? @ HNO REMEDIED
Repair Nates:
STATIC WATER LEVEL |
Dats _L-Z,GZI_“’. Time: _
Top of Casing Elavation. .
Depth 1o Water: {53 Measured with ELECTRCNIC TAPED CHALKED TAPE  GTHEA
Elevation of Watar, _ar.eq’ Well depth verifiad? Ve NO
WELL PURGING
PERISTALTIC ) BLADDER OTHER Date _ Start Time__©A5¢
Measured Well Depth: Screen Length Depth to Screen Midpoint
Water Leve| Drawdown Pumping Rate Temp Spec Cond Diss Oxy pH CRP Turbidity
Fime (feet) (feet) {ml/min) {C) (umho/cmy) {mg/1) {S.U.) (mv) {NTU)
_tAdTie 17.5 — 1> 4
Jolo T x4 Ceos fr ) 7.3 s .43 G.oe = Pl <Ol
oS iz. 57 . o SA3 7. &1 ic, 17 A i i g “7.93
1€ 50 e O, € .E" 2,25 2:%47 &1 K4 G .57 . 5 A
e 5 Y rs a3 2257 2.2 g1y oL G50 757 .23
fe3o 7.5 e 2237 7. 70 Ere W L.z UP. 7 e
7.4 .31
B CIOVEPTYRE  Vog Cdeer e e
" p v o v =
. Stabilization Criteria:  +/-3% +-3% +-10%  +/-01Units  +-10mV  +/-10%
Total Volume Purged (ga'): _!__/_‘Z_ (f > 0.5 mg/) {it > 5 NTU}
Stabihzat:on Critena Referance Doc. USEPA EQASOP-GVW (01 Rev #3, January 13, 2010
FIELD ANALYSIS |
Time: __/205¢D CALIBRATION CHECK Mark i
Temperature: _.___?‘L__ deg. C Standard (conc } Reading Recalibrated
Specific Conductance: c/e umhes/cm Speciic Cond.. b _ umhos/cm .
Dissolved Oxygen: 2aF mg:L Dissolved Oxygen: __mgl ey
pH: ¢, 5 su pH: sy =
ORP: __ A% 7 v En: v
Turbidity: 1.3 NTU Furbidity _ NTU sore
SAMPLE COLLECTION | Time: __ /D% Sample Duplicale 7;___~/0 ]
Appearance of Sample: Clear ada fess Sample Method: svsya IITC- LowsElac
NQ /BOTTLES: SIZE: TYPE: FILTERED: PRESERVATIVE. PARAMETER
R O 1000 ml | gass| plastc yes [ ra NonaJHCIHL HNO, NaOH, H,50,, ZnAc, TSP, BAK _ Sultolane
- 125  ml Tglass{olastc yes NanefHCI, HNO,, NaOH, H,S0,. ZnAc, TSP, BAK Sulfate
ml glass plastc yes no None, HCI, HNGQ,, NaOH, H,S0,. ZnAg, TSP, BAK
ml glass plastic yes no Nene, HCI, HNO,, NaOH, H,50,, Znac, TSP, BAK
—— M glass plastc yes ao None, HCI HNO,, NaQH, H,50,. ZnAc, TSP, BAK
ml glass plastc yes no None, HC1, HNO,, NaOH, H,S50,, ZrAc, TSP, BAK
Ml glass plastic yes o Nene, HCI, HNO,, NaOH, H;S0,, ZnAg, TSP, BAK
Ml glass plastic ves no None, HC1, HNO;, NaOH, H,30Q.. ZnAc, TSP, BAK
ml glass plaste yes no Nene, HCI, HNO,, NaQH, H:S0,. ZnAc, TSP, BAK
Ml glass plastic Yes  ng None, HCI, HNO,, NaOH, H,50,, ZnAc, TSP, BAK
Ml giase plastic yes no Nona, HC1, HNO,, NaOH, H,$0,, ZnAc, TSP, BAK
SAMPLING PERSONNEL | Chain of Custody No.

Name (SIGNATURE):

Lambda Law Flow Logs 2018.xls
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=NT: Lambda Energy Monitoring Location: Hartiand #36

AJCATICN: 13390 Lone Tree Road Sample ID: MwW-_ /7 D
Hartland Township, Michigan Well Type: 2"PVC

PROJECT: 130685.2000

INSPECTION I
Labal on well? NO  REMECIED Is cement pad in good repair? YES NO REMEDED /VA'
Is reference mark visibla? YEF NO REMEDIED Is protective casing locked and in good repair? £3 no Reveden
Standing water prasenl” YES REMEDIED Is inner cap in place and properly sealing well? @ NG REMEDIED
Indication of surface runaft in weil? ¥ES (g REMEDED Is wedl casing in visibly good repair? @ HO  REMEDIED
Reapair Notes

STATIC WATER LEVEL |

' Date _12/Y) 4 Time:
Top of Casing Elevaton tG.J0

Depth to Water: T "@_ Measured with. CHALKED TAPE OTHEA
—M

Elevation of Water: Well depth verified? vEs <D

WELL PURGING |
Purge Method: (PERISTALTIC D BLADOER OTHER__ Date: _Ia/ }&’L Start Time.__ I & §

Measured Well Depth 90 0 )Z Screen Length ) Depth to Screen Midpoint,

Water Level  Drawdown Pumping Rate  Temp Spec Cond Diss Oxy pH ORP Turbidity
Time (feet) (feet) {ml/min} {°C) (umho/cm) {mg/l} (5.U) {mV} (NTU}
ieiTea et 4 N o
i 15 g O, 00 AT .17 219 € 3> . Py FE. 2 1. 30
T 9.1 .04 250 7. 28" [Py Aoy <P [ T |
1as 19,18 3.0y 25D 237 Gaa Yot LPC P 4.5
13c 1148 2.0, RSO 7 ectd? baY “1.0¢ &7 L7 T
135 ia.7 0.3 AST 2.5 &a3y V.40 .75 - R-72

- e Ll ~ -
Stabilization Criteria: +/+ 3% +/- 3% +/-10%  +/- 0.1 Units +/- 10 my +/~ 10 %
Total Volume Purged (gal)__ &) __ {it > 05 mgh) tf > 5 NTU
L Stabhizaticn Criena Reference Doc USEPA EQASOP-GW 001 Aev #1, Jaruaty 19, 201
FIELD ANALYSIS |
Time: ___lis___ CALIBRATION CHECK Mark if
Temperature: .18 degC Standard {conc.) Reading Recaibrated
Specific Conductance: _ﬁ%l__ umhos/cm Speciic Cond. urhos./cm R
Dissolved Oxygen: ___ ©35 2 mgL Dissalved Oxygen: - mg o
pH: __&. 85 s.U. pH: su _
ORP; ﬁ!e,____ mv En my -
Turbidity: ___ =% 49 NwU Turtidity: NTU
SAMPLE COLLECTION Time: __ {145 Sample Duplicate 7. /Mo
Appearance of Sample: Clear St jass Sample Method _laé{"l:f ruric Aaroflo
NQ /BOTTLES: SIZE: TYPE. FILTERED: PRESERVATIVE PARAMETER
1 1000 ml | giass| plastc yes [ rc NonedHCL HND, NaOH, H,80,, ZnAc. TSP, BAK Svuifolane
1 125 m gass E ves { rc tare HCL HNO. NaOH. H.$0,. ZnAc. TSP, BAK Sulfate
mt glass plastic yes no Nang, HCI, HNO,. NaOH. H,S0,, ZnAc TSP, BAK
ml glass plastic yes no None, HCI, HNO,. NaOH. H,50,, ZnAc TSP, BAK
ml glass plastic ¥yes no None, HC), HNO, NaOH H,S0,, ZnAc TSP, BAK
ml glass plastic ¥es na Nore, HCl. HNO, NaOH. H,50,. ZnAc. TSP, BAK
ml glass plastic yes no Nane, HCI, HNO,. NaQH. H,50,. ZnAc. TSP, BAK
ml glass plastic yes no None, HCI, HNO, NaOH. H,S0,, ZnAc TSP, BAK
ml glass plastic yes no None, HCI, HNO,. NaOH. H,50,, ZnAc TSP, BAK
ml glass plastic ves na Nore, HCI, HNO,. NaOH. H,S0,. ZnAc. TSP, BAK
ml glass plastic yes na None, HCI, HNQ,, NaOH, H,S0,, ZnAc. TSP,BAK ___
e e,
SAMPLING PERSONNEL Chain of Custody No

Name (SIGNATURE): S Cé.."‘%’./.// Name (SIGNATURE):
s -

Lambda Low Flow Lags 2018.xls
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CLIENT: Lambda Energy Monitering Location: Hartland #36
LOCATION: 13390 Lone Tree Road Sample ID: mMw-_ 1%

Hartland Township, Michigan Well Type: 2°PVC
PROJECT: 130685.2000

INSPECTION Iﬂ
g

Label on well? MO AEMEDED 15 cement pad in good repair? NO REMEDIED
Is relerence mark wisibla? Nz AEREDED Is protective casing locked and in good repair? NO REMEDIED
Standing waler preseni? YES g REWEDED Is inner cap in place and properly sealing well? MO REMEDIED
Indication of surface runolt in weli? YES REMEDIED fs well caging in visibly good repair? NO  REMEDIED
RAepair Notes

STATIC WATER LEVEL [
Date Izlf_’ﬂ Time “'gﬂ

Top of Casing Elevation

Depth to Water 20 ?G Measured with ELE yC TAPE  CHALKED TAPE OTHER
Elevation of Watear: . . Well depth verified? YES
WELL PURGING
Purge Method  PER Ic  BLACOER CTHER. Date Zl 5 m Start Time _ /11 FH
Measured Well Depth: 2'7' ‘{/ Screen Length Depih to Screen Midpoint
Water Levei Drawdown Pumping Rate Temp Spec Cond Diss Oxy pH ORP Turbidity

Time (feet) {feel) {(rl/min) {-C) (umhoicm) (mafl} (S U) V) (NTU)
_JX%%  04L 0041 Zoe 104 9 _ _g 27

1255 Tzs22 o004 260 It.0 qz0__ _p. 47 _7_7.'_—L ?—Vgl

sz w8 pp4 Zo0 N qou _p.a7 224 L_ _Zu_
LN X TN

Stabilization Criteria: +- 3% +/- 3% +-10%  +/~ 0.1 Units +/-10mVy +/-10%
Tatal Volume Purged (gal): / g ';'ml {if » 0.5 mg/l) (it > 5 NTU)
Stabiizaton Cntana Reference Coc. USEPA EQASOR GV 001 Rev #3, January 13 2010
FIELD ANALYSIS I v
Time: ____'Zﬂ__ CALIBRATION CHECK Mark if
Temperature _ii___ deg C \Standard {conc.} Reading Recalibrated
Specific Conductance: ";__ umhesicm Speciic Cond umhos/cm
Dissolved Oxygen Drssolved Oxygen e mgil
pH: H S. u gH o 5U
OARP: Eh \ my
Turbidity: ___L_____ NTU Tutbdity e NTU
SAMPLE COLLECTION | Time: __12:04 Sample Duplicate ?:
Appearance of Sampie: Chst, @ pedor” Sample Method: ___Leow Rlow/
NO./BOTTLES: SIZE. TYPE: FILTERED: PRESERVAT\VE FARAMETER
1 1000, mi [ gass| plashc yes [ no , HNO,. MaOH, H,80,, ZnAc TSP, BAK Sultotane
SEVSU | N 125 ml “gass [alasic yes . HNQ,, NaOH, H,50,. ZnAz, TSP, BAK Sulfate
__z.‘__ —~doze ™ oS50 plastc yes ﬁ , HNOQ;, NaOM, H,50,. ZnAc TSP, BAK w15/ m
._._L__ —J2L= ™ glass gEdh yes B8 , HNO,. NaCOH, H,80,, ZnAc TSP, BAK
ml glass plastic yes no . HNO;, MaOH, H,50,, ZrAc, TSP BAK
ml glass plastic yes no None, HCI, HNO,, NaOH, H,50,, ZnAc. TSP, BAK
mt glass plastic yes no None, HCI, HNQ;. NaOH, H,50,, ZnAc. TSP, BAK
mt glass plastic yes ng None, HCI, HNG,, NaQH, H,50,, ZnAce. TSP, BAK
ml glass plastic yes no None, HCI, HNO,, NaOH, H,S0,, ZnAc. TSP, BAK
ml glass plastic yes no None, HCI, HNO,, NaOH, H,50,. ZnAc, TSP, BAK
Mt glass plastic yes no None, HCI, HNO;, NaOH, H,80,, ZnAc. TSP, BAK
e ——_—,———
SAMPLING PERSONNEL | . Chain of Custody No.
Name (SIGNATURE): /{"""‘1 Name (SIGNATURE):
Vd

Lambda Low Fliow Logs 2018 xls 12/11/2018. 12.5% PM




CLIENT: Lambda Energy Monitoring Location: Hartland #36

LOCATION: 13390 Lone Tree Road Sampie ID: Mw-_/9%
Hartland Township, Michigan Well Type: 2" PVC
PROJECT: 130685.2000
INSPECTION |
Label on well? MO REMEDIED I ¢ement pad in good repair? ,.l NO REMEDIED
Is refarence mark visiblg? ¥ Mz REREDIED Is protactive casing lacked and in good repair? é NO REMEDIED
Standing waler present? YES REMEDNED Is innar cap in place and properly seakng well? é' NO RENEDIED
Indication of surface runol in well? YES RENMEDIED Is well casing in visibly good repair? ES/ N0 REVEDIED
Heparr Notes
STATIC WATER LEVEL |
Dale:@/‘5 'r‘ Time ﬂ:‘*ﬂ _
Top of Casing Elevation o
Depth to Water _Zz-DE Measured with, E'.'C TAPE  CHALKED TAPE  OTHEAR
Elevaiion of Watar: Well depth verified? ves A
WELL PURGING |
Purge Method  PEAISHITC  BLADDER OTHER Date ! Z/EZ fFﬂ Start Time 5= 47
i
Measured Well Depth: 30- Z_7 Screen Length. 5 Depth to Screen Midpoint
Water Level Drawdown Pumping Rate Temp Spec Cond.  Diss Oxy Turbidity
Time (feet) feet {mlimin} ("C {umha/gm) {mg/ S U (mV) N
/._ﬂzd')/ '21-25// b lél oo -5) H 1 ‘Jy g "l 00 7 "}‘}
16:10 z22.25 Qi 200 10 H.HD E7AN L;
£ r5 22,24 014 Zoo by LsY .49 3 U

. — Stabilization Criteria +i- - % +E ﬁm +- Oﬁﬂ{s— el '@1—\1- m%
Total Volume Purged (gah): - 7% ge |

{# > 05 mg/} (it =5 NTU)

L_ Stapi:2ator Crigra Aelerence Doc USEPA EQASOR-GW 001 Rev #3. January 19 2010
FIELD ANALYSIS I >
Time [0ty CALIBRATION CHECK Mark o
Temperature ot deg C Nﬂasd {conc.) Reading Recatibrated
Specific Conductance. _; G i - umhos.cm Speciic Cond umhos/cm

Dissolved Oxygen /4 4_/5 mg.L Dissclved Oxygen: \ mg.L N
pH _9_ '53_ N su pH: \

S - 5U. e
ORF. z&' _/ mv Eh my =
Turbidity FU Turtudity: NT _
SAMPLE COLLECTION | Time: __J21 20 Sample Duplicate 7. A
Appearance of Sample. et nwe @l . Sample Method Low Plew/
NO BOTTLES SIZE TYPE FLTERED PRESERVATIVE PARAMETER
B [ g/733) plastic yes [ra ) | tooe]HD! HNO, NaQH. H,50,, ZnAc, TSP. BAK Sulloane
N L _fa__ giass E yes [ nsnelHCI HNO,, NaOH, H,S0,. ZnAc, TSP, BAK Sulfate
: e M' glass plastc yas no ' None. HCI, HNOy, NaOH, H,50,. ZnAc TSP, BAK
. . ml  glass plastc yes no None. HCI HNQ,, NaOH, H,50,, ZnAc TSP, BAK
— ml  gass plastc yes no Maone. HCI HNQ,, MaOH, H,50,. ZnAc. TSP, BAK
i — M glass plastc yes no None. HCI1, HNO,, NaOH. H,S50,. ZrAc. TSP, BAK
—— — ™M  glass plastic yes no None, HCI, HNQ,, NaOH_ H,S0,, ZrAc TSP, BAK
ml  gfass plastic yes no Nong. HCI. HNO,, NaOH. H,S0,, ZnAc TSP, BAK
Ml glass plastic yes no None. HCI, HNO,, NaOH. H;50,, ZnAc TSP, BAK
™ glass plastic yes no None, HCI. HNQ., NaDH. H,S0,. ZnAc. TSP, BAK
- ™ giass plastic Nong, HCI HNQ,, NaOH, H,S0,, ZnAe, TSP, BAK
e e ]

SAMPLING PERSONNEL | ;i Chain of Custody No.
Name (SIGNATURE): 44/ Name (SIGNATURE):

Lambda Low Fiow Logs 2018 xis
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CLIENT:

Top of Casing Elevation.
Depth to Water:
Elevation of Water:

2.4

Lambda Energy Monitoring Location: ______Hartland #38
LOCATION: 133390 Lone Tree Road Sample lD: __Mw-
Hartland Township, Michigan Well Type: 2"PVC
PROJECT: 130685.2000
INSPECTION |
Label on welt? :g NG REMEDIED Is cement pad in good repair? g NO REMEDIED
Is reference mark visibla? d NO REMEDIED Is protective casing tocked and in good repair? NO REMEDIED
Slanding water present? YES AEMEDIED Is inner ¢ap in place and properly saaling wel? NO  REMEDIED
Indication of surface runoff in well? YES AEMEDIED |5 well casing i visitly good repair? @ O REMEDIED
Repair Nofes.
STATIC WATER LEVEL ’
I Date ’Z 3/"‘ Time m-_l.{g

Measured with

ELECIALNIC TAPE CHALKED TAPE OTHEA
Well depth verified? YES

WELL PURGING |

Purge Method  per@Tanfic
2.0

Measured Well Depth:

Total Volume Purged (gal)

BLADTER

Z%I

OTHER

Screen Length

Water Level Drawdown Pumping Rate
Time (fee% {feet) (mlimin)
Vbe 213 d.66 Zov
ok e ao¢ 200
22 z?. 73 0 2L ZO0
10215 z1.45 204 y27/
/l'-':)u-l' 21.95

Stabilizatign Criteria

Date !zbm Stant Time /0145

Depth to Scraen Midpoint

Temp Spec Cond Diss Oxy pH ORP Turbidity
IRl U VR T
= TR T Tas Y
7 —i o _o_‘. o, 4 A h oz"
4.4 Hp — _0.57 AT 4 g}—} 25

@T +/- 0 nits +/- 16mv

{it = 05 mg/)

%. -};’o ]’,jé/. if 2
(IS 5NTY)

Name (SIGNATURE):

| Stabilzaton Crtena Relerence Doc USEFA EQASOF GW 001 Rev #3 January 19 2010
FIELD ANALYSIS |
Teme 15~ CALIBRATION CHECK Mark it
Temperature: 1 q - deg C Standard (conc ) Reading \ Recalbrated
Specific Conductance: ﬁ'[i_ umhos'cm Specilic Con umhos/cm
Dissolved Oxygen: a'éz mg.L Dissolved Crygen: mgl
pH: 718 s. pH sy
ORP. 7 mv Eh. my
Turbidity. _ 7.27 NTU Tuthidity: _ NTU
SAMPLE COLLECTION | Time: __ N :Zﬁ Sample Duplicate ?: A
Appearance of Sample: [,La/: L % it Sample Method. ZM-/ Elpy/
NO./BOTTLES: SIZE: TYPE: FILTEAED: PRESERVATIVE PARAMETER
R A 1000 mi | aglass| plastc yes [ ro Ncng JHCIL HNO;, NaOH, H,50,, ZnAc, TSP, BAK Sutfolane
—_—1 = _t125 _ ml “glass]ziastc yes | nc NanegHC), BNO,, NaOH, H,50,. ZnAc, TSP, BAK Sulfate
e . M glass  plastic yas  no None, HCI, HNQ;, NaOH, H,50,. ZnAc. TSP, BAK
mb glass plastic yes no None, HCI, HNC,, NaQH, H,S0,. ZnAc, TSP, BAK
—_m  glass plaslic yes no Nene, HCIL HNO;, NaOH, H,S0,. ZnAc, TSP, BAK
ml glass plastic yas no None, HCI, HNO,, NaOH, H;S0,, ZnAc. TSP, BAK
o= — — m glass plastic yes no Nona, HCI, HNO,, NaOH, H,S0,. ZnAc. TSP, BAK
ml glass plastic yes no None, HCI, HNO,, NaDH, H.S0,, ZnAc. TSP, BAK
ml glass plastic yes  ng None, HCI, HNO,, NaOH. H;S0,, ZnAc. TSP, BAK
mi glass plastic yes " no Nong, HCL HMO,, NaOH, H,50,, ZnAc, TSP, BAK
SR ——— ™ gass plastic yes o Nona, HCI, HNO,, NaOH, H,50;, ZnAc. TSP, BAK
EE— o
SAMPLING PERSONNEL | Chain of Custody No.

Name (SIGNATURE):

%//4

Lambda Low Flow Logs 2018.x0s

12112018, 12:51 PM




[CLENT:  Lambda Energy

Label on well?

GE? o meweoEn

Monitoring Location: Hartland #36
LOCATION: 13390 Lone Tree Road Sample ID: MW- Jes
Hartland Township, Michigan Well Type: 2" PvC
PROJECT: 130685.2000
INSPECTION |

Lambda Low Flow Logs 2018 xis

Is cement pad in good repair? YES NO REMEDED sy
Is refergnce mark visible? @ MO REMEDIED 15 protective casing fockad and in good repair? @ NG REAMECHED
Standing water preseni? YES REMEIED Is nner cap i place and properly sealing weil? @ MO REMEDIED
Indicatren of surface rurofl i well? YES RENECIED 15 well casing in visitly good repair? @ MO REMEDIED
Repair Notes
STATIC WATER LEVEL |
Date. _ /319 Time:
Top of Casing Elevation, =
Depth to Water. Aletes Measured with cmucsu TAPE  OTHER
Elevation of Water: Well depth venfiad? YES NO
WELL PURGING ]
Purge Method:  PERISTALTIC  BLADDER OTHER Date: '3/_3/2 9 Start Time:_ V33 &
. 24000 ‘ B
Measured Well Depth: =7~ Screen Length: Depth to Screen Midpoint:
Water Level Drawdown Pumping Rate Temp Spec Cond, Diss Oxy pH ORP Turbidity
Time (feet} {teet} {mi/min} {°Cy (umho/cm) (mgh (5.0} (mV) (NTL)
iniTal EYN>-3 e
13us at23 .08  aco 2.97 _s®3 208 695" _F3.0 47
1352 413 wef a0 7,92 _s5Pa 7.1a £ F5@ ..o
1354 2.3 009  aoo Co¥ sFP2 7.23 693 P35, ? 1.2
prd - o -l e L
Stabiiizatian Criteria: +- 3% +- 3% +/-10%  +/- 0.1 Units +- 310 my +/- 10 %
Total Volume Purged (gal).__l iif > 05 mg) {if > 5 NTU)
B Statihzation Cntena Refarence Doc USEPA EQASOP.GAY 001 Rev #3 January 19.2010
FIELD ANALYSIS |
Time: \Isy CALIBRATION CHECK Mark o
Temperature: _ Lo deg. © Standard {conc.) Reading Recatibrated
Specific Conductance: _ -_“'—;?-!1 umbostm Specifiz Cond umhas/cm .
Dissolved Oxygen: 7323 mgL Dissolved Dxygen: mgiL ~
pH: __©€-93 s PH. z su
ORP, &S, 7 mv En S N
Turbidity: e} NTU Tutbdty NTU i}
SAMPLE COLLECTION | Time: ___1 ‘704 Sample Duplicate ?: o
Appearance of Sample Cltar Jess Sample Method: P VST aTiC Lo o
NG /BOTTLES: SiIZE. TYPE FILTERED: PRESERAVATIVE PARAMETER
1 1000 mif gassfplasic  yes fro ManeJHEL, HND,, NaOH, H,50,, ZnAc TSP, BAK Sulfolane
1 125 m %E yes B Tne'n-«cs. HNO,, NaOH, H,S0,. ZnAc, TSP, BAK Sutat
— M glass piasuc yes no None. HCt, HNO,, NaOH, H,50,. ZnAc TSP, BAK
ml  glass plastc yes ng None. HCI, HNO,, NaOH, H,50,, ZnAc TSP, BAK
M glass plastic yes no Naone, HCI, HNQ,, NaOH, H,50,, ZnAc. TSP, BAK
e S— — . m  glass plastic yes no None, HCI, HND,, NaOH, H,S0,, ZnAc. TSP, BAK
= = — m  glass plastc yes no None, HCI, HNO,, NaOH. H,50,, ZrAc. TSP, BAK
m glass plastic yes no None, HCL HNO,, NaOH, H,50,. ZnAc. TSP, BAK
ml glass plastic yes  no None. HCI, HNO,, NaOH, H.S0,, ZnAc, TSP, Bak
——_ m  glass plastic yes no None, HCE HNO,, NaOH, H.S0,, ZnAc. TSP, BAK
Ml glass plastic yes  no None. HCI, HND,, NaOH, H,50,. Zrac. TSP, BAK
SAMPLING PERSONNEL Chain of Custody No.
Name (SIGNATURE): %A/ Name (SIGNATURE):
o Fd

121172018, 12:.51 PM



7 i
CLIENT: Lambda ETIﬂgy Monitoring Location: __ Hartland #36
LOCATION: 13390 Lone Tree Road Sample ID: _ _MW-_ 20D
Hartland Township, Michigan Well Type: 2 PVC
PROJECT: 130685.2000
INSPECTION |
Label on well? YES NO REMEDED I5 cement pad in good repair? YES HNO REMEDIED
Is reference mark visible? YES MO REMEDIED Is pratective casing locked and in good repair? YES NO REMEDIEQ
Standing water present” YES MO REMEDED Is inner cap in place and propery sealing well? YES MO REMEDIED
Incication of surface runotf in wel? YES MO REMEDIED 15 well casing in visibly good repair? YES NO AEMEDIED
Rapair Notes:
STATIC WATER LEVEL |
Date, ped/ 3/ 14 Time: )
Top of Casing Elevation: Q- . .
Depth to Water: _ R~ 2 L49®  Measured with: ‘ CHALKED TAPE  OTHEA
Elevation of Water, Well depth verified? YES WO
WELL PURGING f
Purge Method:  PERISTALTIC  BLADDER OTHER Date:’é/_ilﬁ_ Start Time.__{/ '?g?
Measured Well Depth: Screen Length: Depth to Screen Midpoint:
Water Leveal Drawdown Pumping Rate Tremp Spec Cond. Diss Oxy pH ORP Turbidity
Time {feel) {feet) (ml/min) (°C) (umha/cm) {mg/l) (S.U) (mV) {NTW)
—watal QL ~ . ol STy T
_Rgo  _22.4éa _ia+ =250 263 457 e.87 7.5 Pq.s 1.7
td 15 2 2. 5 _1.07_ is© 2.33 S5 &. O 2. PS5 5 Py
25D RAAH6 oG350 2, 20 Séa (Y| .05 2.7 St
1ass 22.493 p.a5 139 a4, sta Gas _loa Y
13 0o 2.3 o9y IS0 Ve ST &2 70, _%.3  §i27
13os5 2 3.4 0.9 s 7.2 SEYy &5 2.0 Py 5449
Stabil f - e
tabilization Criteria: +/- 3% +/+ 3% +-10%  +/-0.1 Units +/-10mV ++ 10 %
Total Volume Purged (ga'): '3252 {it > 05 mgi) {if » 5 NTU)
Statlzation Crlgsia Raference Doc USEPA EQASOP-GW 001 Pev #3 January 19, 2010
FIELD ANALYSIS |
Time: t 305 CALIBRATION CHECK Mark it
Temperature: 2.25 deg. C Standard {conc ) Reading Recalibratad
Specific Conduclance: 5. 64 umhes'cm Speciic Cend., __umhos/em .
Dissolved Oxygen: 6. VS mgt Drssolved Oxygen: mgit o
pH: 7. &1 (A1) pH: _5u
ORP: ___&S5°.4 my EN: my
Turbidity: __ S99 w1y Turbicdy: NTU -
SAMPLE COLLECTION | Time: __ 132 Sample Duplicate ?: <5
Appearance of Sample: Clear Oolor less Sample Method. F!ﬁ X4 % x R 2P = S
NO./BOTTLES. SIZE: TYPE. FILTERED: PRESEAVATIVE PARAMETER
1 1000 ml | glassf plastic yes [ no NoneJHCIL HNG,, NaQH, H,80,, ZnAc, TSP, BAK Sulfotang
P 125 ml  grass [alast ¢ yes Narg HCI, HNO,, NaOH, H,80,. ZnAc, TSP, BAK Sulfate
I T 4205 ml fiass) plasic yes #Ag ona \HCI, HNOs, NaOH, H,50,, ZnAc, TSP, BAK ,é-gifd et
— —Id§ ml glass yes None, MCI, HNO,, NaOH, H,50,. ZnAc, TSP, BAK Seifmye
ml glass plastic yes no None, HCI, HNCH, NaOH, H,50., ZnAc. TSP, BAK
ml glass plastic yes no None, HCI, HNOy, NaOH, H;50,, ZnAc, TSP, BAK
mb glass plastic yes na Nane, HCI, HNO,, NaOH, H;S0,, ZnAc, TSP, BAK
mi glass plastic yes no None, HCI, HNO,, NaOH. H,50,, Znac, TSP, BAK
ml glass plastic yes no None, HCI, HNO,, NaOH, H:30,, ZnAc. TSP, BAK
ml glags plastic yes ng None, HCI, HNO,, NaQH, H,50,. ZnAc, TSP, BAK
Ml glass plastic yes no Nong. HCI, HNC,y, NaOH, H,50,, ZnAc, TSP, BAK
SAMPLING PERSONNEL ) Chain of Custody No
Name (SIGNATURE): 5_L£I. A dn Zee Z ame (SIGNATURE):

Lambea Low Flow Logs 2018.xis

1211/2018, 1251 PM





