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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 3rd Quarter 2020 (July 1, 2020 through September 
30, 2020) 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 ½ of the Northeast ¼ of Section 36, T03N-R06E, 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: 
 

• Soil Closure Report dated February 15, 2016 
• Groundwater Characterization Work Plan dated February 23, 2016 
• Groundwater Characterization Work Plan 2 dated July 8, 2016 
• Project Update Report dated September 26, 2016 
• Groundwater Characterization Work Plan 3 dated October 14, 2016 
• Additional Groundwater Characterization Work Plan dated December 29, 2016 
• Groundwater Characterization Work Plan 5 dated March 2, 2017 
• Biosparging Pilot Study Work Plan dated April 5, 2017 
• Groundwater Characterization Report dated July 3, 2017 
• Technical Memorandum – Biosparging Pilot Study dated July 28, 2017 
• Remediation System Design Plan dated August 11, 2017 
• Quarterly Project Update Report – 1st Quarter 2018 dated April 24, 2018 
• Quarterly Project Update Report – 2nd Quarter 2018 dated August 8, 2018 
• Quarterly Project Update Report – 3rd Quarter 2018 dated October 26, 2018 
• Quarterly Project Update Report – 4th Quarter 2018 dated April 8, 2019 
• Quarterly Project Update Report – 1st Quarter 2019 dated April 10, 2019 
• Quarterly Project Update Report – 2nd Quarter 2019 dated August 19, 2019 
• Quarterly Project Update Report – 3rd Quarter 2019 dated November 25, 2019 
• Quarterly Project Update Report – 4th Quarter 2020 dated May 5, 2020 
• Quarterly Project Update Report – 1st Quarter 2020 dated July 17, 2020 
• Quarterly Project Update Report – 2nd Quarter 2020 dated September 10, 2020 
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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 [H2S] removal), carbon dioxide (CO2) 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, µg/L). The maximum sulfolane concentration reported from a mon-
itor well at the Site was 11,000 micrograms per liter (µg/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 observed 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 – 1st 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 1st Quarter 2018. 
 
Performance monitoring results from the 2nd Quarter 2020 indicate the remediation system continues 
to mitigate concentrations of sulfolane in groundwater with all ten of the monitor wells that reported 
a concentration of sulfolane above the cleanup goal from the pre-startup sampling event reporting 
sulfolane non-detect from the monitoring event completed June 1-2, 2020. A supplemental perfor-
mance monitoring event was completed on April 2, 2020 and included collecting groundwater samples 
from MW7D, MW-13D, MW-14D, and MW-19D. Concentrations of sulfolane were reported above 
the cleanup goal from MW-7D (330 µg/L) and MW-13D (16 µg/L) and non-detect from MW-14D 
and MW-19D for the supplemental monitoring event. The remediation system was shut down on 
February 17, 2020 and has not operated since. Refer to the Quarterly Project Update Report – 2nd 
Quarter 2020 dated September 10, 2020 for a summary of remediation system O&M and results of 
performance monitoring events completed through the 2nd Quarter 2020.  
 

5.0 REMEDIATION SYSTEM OPERATION AND MAINTENANCE 

The remediation system was shut down on February 17, 2020 for scheduled maintenance of the air 
sparge compressor skid. The remediation system has remained shut down since February 17, 2020. 
 

6.0 PERFORMANCE MONITORING SUMMARY 

The following sections detail performance monitoring activities completed at the Site in the 3rd Quar-
ter 2020. 
 
6.1 PERFORMANCE MONITORING EVENTS 

Personnel from ECT completed the following performance monitoring event at the Site in the 3rd  
Quarter 2020: 
 

• September 9-10, 2020 – Quarterly groundwater monitoring event of the following 14 monitor 
wells:  
o 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 
 
6.2 LABORATORY ANALYSIS 

Groundwater samples from the September 9-10, 2020 monitoring event 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 samples, including QA/QC samples, were collected and an-
alyzed in general accordance with currently applicable EGLE-RRD guidance documents. 
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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: 
 

• Sulfolane by USEPA Method 8270D 
• 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 EGLE-OGMD established an interim drinking water criterion for sulfolane of 90 µg/L which 
has been considered the cleanup goal for sulfolane dissolved in groundwater at the Site. However, per 
the June 28, 2020 EGLE-OGMD response to the Quarterly Project Update Report – 1st Quarter 2020, 
the Draft EGLE Part 201 Residential Generic Cleanup Criteria and Screening Level (Part 201 Resi-
dential GCCSL) for Drinking Water for sulfolane (5.9 µg/L), published in the Comprehensive 
Cleanup Criteria Update 2017, is now considered the basis for final site closure. Per footnote (M) of 
the proposed cleanup criteria tables, since the calculated health-based criteria of 5.9 µg/L is below the 
analytical target detection limit of 10 µg/L, the analytical target detection limit of 10 µg/L is considered 
the criterion. 
 
The cleanup goal for sulfate, resulting from the biodegradation of sulfolane, was established in previ-
ous project submittals and is the EGLE Part 201 Residential GCCSL Drinking Water Criterion of 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 September 9-10, 2020.  
 
Monitor wells located west beyond the extent of the lower clay confining layer 

• 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 

• Monitor wells MW-19DD and MW-21D reported sulfolane non-detect from all associated 
sampling events. 

• 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. 
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Monitor wells screened within the limits of the clay confining layer (area of sulfolane impact) 
• 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 
• 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-20S 

• 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 

• 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: 
 September 9-10, 2020: 

o MW-7D, MW-13D, MW-14S, MW-14D, MW-15D, MW-17D, MW-18, MW-19D, 
and MW-20D: Non-detect – 100% 

o MW-17S: 190 µg/L – 93.9% 
• Prior to the 2nd Quarter 2020 monitoring event, MW-13D was the only monitor well at the 

Site that reported concentrations of sulfate above the cleanup goal (250 mg/L). MW-17D has 
reported sulfate above the cleanup goal since the 2nd Quarter 2020 monitoring event. Sulfate 
concentrations were reported at 510 mg/L for MW-13D and 290 mg/L for MW-17D from 
the 3rd Quarter 2020 monitoring event. As noted in the Technical Memorandum – Biosparging 
Pilot Study dated July 28, 2017, natural attenuation/biodegradation (i.e sulfate reduction) of 
sulfate is expected once biosparging has ceased. In consideration of the remediation system 
being shut down since mid-February 2020, natural attenuation/biodegradation appears to be 
occurring as supported by the decrease to the concentration of sulfate at MW-13D from the 
peak concentration of 920 µg/L reported from the 1st Quarter 2020 monitoring event. 

 
Monitor well locations are illustrated on Figure 3 in Appendix A. Please refer to Table 1 and Table 2 
in Appendix B for a summary of groundwater monitoring data for the Site. The cleanup goal for 
sulfolane has been updated on Table 1 and Table 2. 
 

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 three years (34 months) of operation. 13 of the 14 
monitor wells that previously reported a concentration of sulfolane above the cleanup goal were re-
ported non-detect at the September 9-10, 2020 monitoring event. Sulfolane was reported above the 
cleanup goal from MW-17S for the first time since the 3rd Quarter 2018 monitoring event. 
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The concentration of sulfate reported from MW-13D and MW-17D remains above the cleanup goal. 
However, the concentration of sulfate at MW-13D decreased to 510 µg/L from 920 µg/L from the 
1st Quarter 2020 monitoring event, thus indicating natural attenuation/biodegradation (i.e sulfate re-
duction) of sulfate is likely occurring. Prior to the 2nd Quarter 2020 monitoring event, MW-13D was 
the only monitor well to have reported a concentration of sulfate above the cleanup goal. In addition 
to MW-13D, MW-17D reported sulfate above the cleanup goal for the two most recent monitoring 
events. 
 
As a result of the concentration of sulfolane reported from MW-17S, a groundwater sample will be 
collected from MW-17S in October 2020. Pending the laboratory result, consideration will be given 
to operate select biosparge points in the immediate vicinity of MW-17S during the 4th Quarter 2020. 
 
Per recommendations presented in the Quarterly Project Update Report – 3rd Quarter 2018 dated 
October 26, 2018, and correspondence with EGLE-OGMD staff, three performance monitoring 
events per year were to include the 14 monitor wells with current/previous detections of sulfolane 
and one performance monitoring event per year was to include all (37) monitor wells. As a result of 
sulfolane reported non-detect from two of the 2020 quarterly sampling events, thus indicating that the 
majority of the plume has been remediated and minimal concerns remain, sampling the remaining 23 
monitor wells is no longer warranted. 
 

8.0 SCHEDULE 

The following schedule of activities is proposed/anticipated for the 4th Quarter 2020: 
 

• The following performance monitoring events are proposed to be completed during the 4th 
Quarter 2020: 
 Supplemental monitoring event in October 2020 at MW-17S. 
 Quarterly monitoring event in December 2020 to include the 14 monitor wells with cur-

rent/previous detections of sulfolane. 
• The remediation system continues to be shut down pending the result for MW-17S from the 

October 2020 monitoring event. 
• A quarterly project update report will be submitted subsequent to receipt of analytical data 

from the December 2020 monitoring event. 
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APPENDIX B 
 

TABLES



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 2.77 --- 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 --- --- -- --- --- -- --- --- -- --- --- -- --- --- -- --- --- -- --- --- -- --- --- -- --- --- -- --- --- --
2/27/18 --- --- -- --- --- -- --- --- -- --- --- -- --- --- -- --- --- -- --- --- -- --- --- -- --- --- -- --- --- --

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

1/2/20 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
2/13/20 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
3/5-6/20 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ND 49.87 22
4/2/20 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

6/1-2/20 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ND 18.32 23
9/9-10/20 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ND 8.50 21

% Decrease --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
Sulfolane Criterion (µg/L)
Sulfate Criterion (mg/L)

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

9/21/17 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
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 2.13 240
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

1/2/20 2,400 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
2/13/20 1,500 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
3/5-6/20 ND 12.14 32 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ND 28.96 91 ND 7.08 920
4/2/20 330 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- 16 --- ---

6/1-2/20 ND 15.88 30 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ND 4.51 86 ND 6.56 560
9/9-10/20 ND 12.56 27 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ND 3.70 92 ND 2.92 510

% Decrease 100% --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- 100% --- ---
Sulfolane Criterion (µg/L)
Sulfate Criterion (mg/L)

Notes
1)  Concentrations of sulfolane reported in micrograms per liter (µg/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             and bold exceed cleanup criteria.  

MW-4 MW-5

TABLE 1
GROUNDWATER ANALYTICAL SUMMARY & CLEANUP CRITERIA COMPARISON

Hartland 36 Gas Plant
Portion of E1/2 of NW1/4 of Section 36, T03N-R06E, 

ECT Project #13-0685-2000

Non-detect - <10
250

Date
MW-7D MW-8 MW-9 MW-10
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MW-3D MW-6D MW-7MW-6MW-1 MW-2 MW-2D MW-3

Non-detect - <10
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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
2/27/18 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

1/2/20 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
2/13/20 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
3/5-6/20 ND 8.44 100 ND 11.39 130 --- --- --- ND 5.66 21 --- --- --- --- --- --- --- --- --- ND 3.26 56 ND 8.20 230
4/2/20 --- --- --- ND --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

6/1-2/20 ND 5.62 120 ND 7.50 110 --- --- --- ND 6.87 24 --- --- --- --- --- --- --- --- --- ND 0.86 67 ND 5.71 260
9/9-10/20 ND 17.85 88 ND 10.57 100 --- --- --- ND 8.34 21 --- --- --- --- --- --- --- --- --- 190 1.09 67 ND 1.25 290

% Decrease 100% --- --- 100% --- --- --- --- --- 100% --- --- 100% --- --- --- --- --- --- --- --- 93.87% --- --- 100% --- ---
Sulfolane Criterion (µg/L)
Sulfate Criterion (mg/L)

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 ---

9/21/17 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
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) --- --- --- --- --- --- --- --- ---

1/2/20 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
2/13/20 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
3/5-6/20 ND 7.25 71 ND 13.19 68 ND 9.24 100 --- --- --- ND 9.74 33 ND (ND) 4.20 88 (91) --- --- --- --- --- --- --- --- ---
4/2/20 --- --- --- --- --- --- ND --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

6/1-2/20 ND 6.08 61 ND 11.36 72 ND 15.02 92 --- --- --- ND 11.51 36 ND (ND) 7.29 83 (85) --- --- --- --- --- --- --- --- ---
9/9-10/20 ND 0.56 50 ND 10.46 72 ND 13.48 84 --- --- --- ND 7.91 110 ND (ND) 2.79 83 (80) --- --- --- --- --- --- --- --- ---

% Decrease 100% --- --- 100% --- --- 100% --- --- --- --- --- 100% --- --- 100% --- --- --- --- --- --- --- --- --- --- ---
Sulfolane Criterion (µg/L)
Sulfate Criterion (mg/L)

Notes
1)  Concentrations of sulfolane reported in micrograms per liter (µg/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             and bold exceed cleanup criteria.  
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MW-17D

Non-detect - <10
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MW-20S MW-20D MW-21D MW-22D MW-23D

MW-15DD MW-16 MW-16D MW-17SMW-15 MW-15D

Date
MW-18 MW-19S MW-19D MW-19DD

TABLE 1
GROUNDWATER ANALYTICAL SUMMARY & CLEANUP CRITERIA COMPARISON

Hartland 36 Gas Plant
Portion of E1/2 of NW1/4 of Section 36, T03N-R06E, 

ECT Project #13-0685-2000

Date
MW-14S MW-14D
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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
MW-1 20.1 - 25.1 ND ND ND --- ND --- --- --- --- --- ND --- --- --- ND ND --- ND
MW-2 19.1 - 24.1 ND ND ND --- ND --- --- --- --- --- ND --- --- --- ND ND --- ND

MW-2D 27.7 - 29.7 --- --- --- --- --- --- --- --- --- --- ND --- --- --- ND ND --- ND
MW-3 22.0 - 27.0 ND --- ND --- ND --- --- --- ND --- ND --- --- --- ND ND --- ND

MW-3D 30.0 - 32.0 --- --- --- --- --- --- --- --- --- ND ND --- --- --- ND ND --- ND
MW-4 23.1 - 28.1 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
MW-6 25.4 - 30.4 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
MW-7 25.2 - 30.2 880 44 510 ND 210 --- --- --- ND --- ND --- --- --- 12 ND --- ND

MW-7D 39.2 - 44.2 --- --- --- --- --- --- --- 3,100 --- --- 3,000 --- --- --- 2,600 1,900 --- 4,100
MW-8 24.6 - 29.6 --- --- --- ND ND --- --- --- ND --- ND --- --- --- ND ND --- ND
MW-9 23.6 - 28.6 --- --- --- ND ND --- --- --- ND --- ND --- --- --- ND ND --- ND

MW-10 21.2 - 26.2 --- --- --- ND ND --- --- --- ND --- ND --- --- --- ND ND --- ND
MW-11 21.7 - 26.7 --- --- --- ND ND --- --- --- ND --- ND --- --- --- ND ND --- ND

MW-12S 20.5 - 25.5 --- --- --- 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
MW-13 19.1 - 24.1 --- --- --- 6,600 8,800 --- --- --- 3,500 --- 5,100 7,000 3,700 97 ND ND --- ND

MW-13D 27.7 - 29.7 --- --- --- --- --- --- 7,800 --- 8,300 --- 5,400 6,900 1,100 420 290 730 --- 480
MW-14S 18.6 - 23.6 --- --- --- --- --- --- 46 --- 460 --- 540 490 160 520 94 120 --- 100
MW-14D 36.7 - 41.7 --- --- --- --- --- --- 7,900 --- 10,000 --- 7,600 9,800 8,600 8,200 7,800 7,700 --- 7,100
MW-15 19.3 - 24.3 --- --- --- ND ND --- --- --- ND --- ND --- --- --- ND ND --- ND

MW-15D 37.9 - 42.9 --- --- --- --- --- --- --- --- --- 4,600 3,200 --- --- --- 670 230 --- ND
MW-15DD 50 - 55 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- 33 48 ND

MW-16 19.5 - 24.5 --- --- --- ND ND --- --- --- ND --- ND ND ND ND ND ND --- ND
MW-16D 31.4 - 33.4 --- --- --- --- --- --- --- --- --- ND ND --- --- --- ND ND --- ND
MW-17S 19.9 - 24.9 --- --- --- --- --- --- 3,900 --- 5,100 --- 3,000 --- --- --- 5,300 3,100 --- 2,400
MW-17D 35.4 - 37.4 --- --- --- --- --- --- 440 --- 510 --- 400 --- --- --- 390 400 --- 51
MW-18 19.9 - 24.9 --- --- --- --- --- --- 6,800 --- 6,800 --- 4,300 --- 2,100 4,800 3,800 2,200 --- 660

MW-19S 22.6 - 27.6 --- --- --- --- --- --- 2,700 --- 1,500 --- 1,300 --- --- --- 24 33 --- ND
MW-19D 43.0 - 48.0 --- --- --- --- --- --- 7,000 --- 7,600 --- 4,300 --- --- --- 7,000 5,900 --- 3,200

MW-19DD 57 - 62 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ND --- ND
MW-20S 17.8 - 22.8 --- --- --- --- --- --- --- 25 --- --- 97 --- --- --- 160 63 --- 49
MW-20D 31.0 - 33.0 --- --- --- --- --- --- --- 8,700 --- --- 8,300 --- --- --- 11,000 12,000 --- 12,000
MW-21D 52.3 - 57.3 --- --- --- --- --- --- --- ND --- --- ND --- --- --- ND ND --- ND
MW-22D 36.4 - 41.4 --- --- --- --- --- --- --- --- --- --- ND --- --- --- ND ND --- ND
MW-23D 28.1 - 30.1 --- --- --- --- --- --- --- --- --- --- ND --- --- --- ND ND --- ND

Bailer/PP

Notes
1)  ft bgs - Feet below ground surface. 
2)  Collection method - Grab, peristaltic pump (PP), low flow (LF), Bailer.
3)  µg/L - Micrograms per liter, equivalent to parts per billion (ppb).
4)  (---) - Not sampled.
5)  ND - Concentration not detected above reporting limit.
6)  Sulfolane concentrations included on the table are for the higher concentration from samples submitted for duplicate analysis.
7)  Cleanup criteria for sulfolane established by EGLE-Oil, Gas, and Minerals Division (EGLE-OGMD).
8)  Concentrations that are shaded              and bold exceed cleanup criteria.  
9)  MW-7 sampled on 8/11/2016 for the 8/3-4/2016 sample event.

Collection Method

ECT Project #13-0685-2000

EGLE-OGMD Cleanup Criteria Non-detect - <10 µg/L

TABLE 2
SULFOLANE GROUNDWATER ANALYTICAL SUMMARY & CLEANUP CRITERIA COMPARISON

Hartland 36 Gas Plant
Portion of E1/2 of NW1/4 of Section 36, T03N-R06E, 
Hartland Township, Livingston County, Michigan

Screened 
Interval (ft bgs)Sample Location

LFLF
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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 1/2/2020 2/13/2020 3/5-6/2020 4/2/2020 6/1-2/2020 9/9-10/2020
MW-1 20.1 - 25.1 --- --- ND ND ND --- --- ND --- --- --- --- --- --- --- ---
MW-2 19.1 - 24.1 --- --- ND ND ND --- --- ND --- --- --- --- --- --- --- ---

MW-2D 27.7 - 29.7 --- --- ND ND ND --- --- ND --- --- --- --- --- --- --- ---
MW-3 22.0 - 27.0 --- --- ND ND ND --- --- ND --- --- --- --- --- --- --- ---

MW-3D 30.0 - 32.0 --- --- ND ND ND --- --- ND --- --- --- --- --- --- --- ---
MW-4 23.1 - 28.1 --- --- ND ND ND --- --- ND --- --- --- --- --- --- --- ---
MW-5 18.0 - 23.0 --- --- ND ND ND --- --- ND --- --- --- --- --- --- --- ---
MW-6 25.4 - 30.4 --- --- ND ND ND --- --- ND --- --- --- --- --- --- --- ---

MW-6D 39.4 - 44.4 --- --- ND ND ND --- --- ND --- --- --- --- --- --- --- ---
MW-7 25.2 - 30.2 --- --- ND ND ND ND ND ND ND ND --- --- ND --- ND ND

MW-7D 39.2 - 44.2 --- 1,200 820 180 170 300 1,700 510 140 1,200 2,400 1,500 ND 330 ND ND
MW-8 24.6 - 29.6 --- --- ND ND ND --- --- ND --- --- --- --- --- --- --- ---
MW-9 23.6 - 28.6 --- --- ND ND ND --- --- ND --- --- --- --- --- --- --- ---

MW-10 21.2 - 26.2 --- --- ND ND ND --- --- ND --- --- --- --- --- --- --- ---
MW-11 21.7 - 26.7 --- --- ND ND ND --- --- ND --- --- --- --- --- --- --- ---

MW-12S 20.5 - 25.5 --- --- ND ND ND --- --- ND --- --- --- --- --- --- --- ---
MW-12D 39.7 - 44.7 --- --- ND ND ND --- --- ND --- --- --- --- --- --- --- ---
MW-13 19.1 - 24.1 --- --- ND ND ND ND ND ND ND ND --- --- ND --- ND ND

MW-13D 27.7 - 29.7 400 ND ND 180 ND ND 16 19 ND 37 --- --- ND 16 ND ND
MW-14S 18.6 - 23.6 85 ND ND 52 ND ND ND ND ND ND --- --- ND --- ND ND
MW-14D 36.7 - 41.7 5,400 4,000 5,100 2,800 680 290 ND 110 71 71 --- --- ND ND ND ND
MW-15 19.3 - 24.3 --- --- ND ND ND --- --- ND --- --- --- --- --- --- --- ---

MW-15D 37.9 - 42.9 --- --- ND ND ND ND ND ND ND ND --- --- ND --- ND ND
MW-15DD 50 - 55 --- --- ND ND ND --- --- ND --- --- --- --- --- --- --- ---

MW-16 19.5 - 24.5 --- --- ND ND ND --- --- ND --- --- --- --- --- --- --- ---
MW-16D 31.4 - 33.4 --- --- ND ND ND --- --- ND --- --- --- --- --- --- --- ---
MW-17S 19.9 - 24.9 510 460 52 55 32 ND ND ND ND ND --- --- ND --- ND 190
MW-17D 35.4 - 37.4 ND ND ND ND ND ND ND ND ND ND --- --- ND --- ND ND
MW-18 19.9 - 24.9 2,300 2,000 980 14 ND ND ND ND ND ND --- --- ND --- ND ND

MW-19S 22.6 - 27.6 --- --- ND ND ND ND ND ND ND ND --- --- ND --- ND ND
MW-19D 43.0 - 48.0 ND ND 290 750 170 440 350 98 ND 92 --- --- ND ND ND ND

MW-19DD 57 - 62 --- --- ND ND ND --- --- ND --- --- --- --- --- --- --- ---
MW-20S 17.8 - 22.8 ND ND ND ND ND ND ND ND ND ND --- --- ND --- ND ND
MW-20D 31.0 - 33.0 10,000 9,300 10,000 6,600 34 19 ND ND ND ND --- --- ND --- ND ND
MW-21D 52.3 - 57.3 --- --- ND ND ND --- --- ND --- --- --- --- --- --- --- ---
MW-22D 36.4 - 41.4 --- --- ND ND ND --- --- ND --- --- --- --- --- --- --- ---
MW-23D 28.1 - 30.1 --- --- ND ND ND --- --- ND --- --- --- --- --- --- --- ---

LF Bailer

Notes
1)  ft bgs - Feet below ground surface. 
2)  Collection method - Grab, peristaltic pump (PP), low flow (LF), Bailer.
3)  µg/L - Micrograms per liter, equivalent to parts per billion (ppb).
4)  (---) - Not sampled.
5)  ND - Concentration not detected above reporting limit.
6)  Sulfolane concentrations included on the table are for the higher concentration from samples submitted for duplicate analysis.
7)  Cleanup criteria for sulfolane established by EGLE-Oil, Gas, and Minerals Division (EGLE-OGMD).
8)  Concentrations that are shaded              and bold exceed cleanup criteria.  
9)  MW-7 sampled on 8/11/2016 for the 8/3-4/2016 sample event.

Collection Method Bailer

Sample Location
Screened 

Interval (ft bgs)

EGLE-OGMD Cleanup Criteria
LF

Non-detect - <10 µg/L
LF

TABLE 2
SULFOLANE GROUNDWATER ANALYTICAL SUMMARY & CLEANUP CRITERIA COMPARISON

Hartland 36 Gas Plant
SE/NE/NW Section 36, T03N-R06E, 

Hartland Township, Livingston County, Michigan
ECT Project #13-0685-2000
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18-Sep-2020

Lambda Energy Resources
Nick Summerland

Dear Nick,

Re: Lambda (Hartland 36 Gas Plant) Work Order: 20090803

1510 Thomas Rd
Kalkaska, MI  49646

ALS Environmental received 13 samples on 10-Sep-2020 10:00 AM for the analyses presented in the 
following report.

Project Manager
Gary Byar

 Gary Byar
Electronically approved by: Gary Byar

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 24.

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,

ALS GROUP USA, CORP  Part of the ALS Laboratory Group  A Campbell Brothers Limited Company

Report of Laboratory Analysis
Certificate No: MI: 0022



Date: 18-Sep-20ALS Group, USA

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

Work Order: 20090803
Work Order Sample Summary

Lab Samp ID Client Sample ID Collection DateTag Number Date ReceivedMatrix Hold
20090803-01 MW-7S Groundwater 9/9/2020 10:25 9/10/2020 10:00
20090803-02 MW-15D Groundwater 9/9/2020 10:45 9/10/2020 10:00
20090803-03 MW-7D Groundwater 9/9/2020 11:05 9/10/2020 10:00
20090803-04 MW-19S Groundwater 9/9/2020 11:55 9/10/2020 10:00
20090803-05 MW-19D Groundwater 9/9/2020 12:35 9/10/2020 10:00
20090803-06 MW-20S Groundwater 9/9/2020 11:47 9/10/2020 10:00
20090803-07 MW-20D Groundwater 9/9/2020 12:30 9/10/2020 10:00
20090803-08 MW-18 Groundwater 9/9/2020 13:20 9/10/2020 10:00
20090803-09 MW-DUPE Groundwater 9/9/2020 9/10/2020 10:00
20090803-10 MW-17S Groundwater 9/9/2020 14:35 9/10/2020 10:00
20090803-11 MW-17D Groundwater 9/9/2020 13:55 9/10/2020 10:00
20090803-12 MW-13D Groundwater 9/9/2020 14:20 9/10/2020 10:00
20090803-13 MW-13S Groundwater 9/9/2020 15:05 9/10/2020 10:00

Sample Summary Page 1 of  1



Project: Lambda (Hartland 36 Gas Plant)
Sample ID: MW-7S
Collection Date: 9/9/2020 10:25 AM Matrix: GROUNDWATER

Analyses Result Qual Units Date Analyzed
Report 
Limit

Client: Lambda Energy Resources
Work Order: 20090803

Dilution 
Factor

Lab ID: 20090803-01

ALS Group, USA Date: 18-Sep-20

SEMI-VOLATILE ORGANIC COMPOUNDS SW846 8270D Analyst: EEPrep: SW3510  9/15/20 17:12

Sulfolane 9/15/2020 09:16 PM10 µg/L 1ND
 Surr: 2-Fluorobiphenyl 9/15/2020 09:16 PM26-79 %REC 151.4

 Surr: 4-Terphenyl-d14 9/15/2020 09:16 PM43-106 %REC 174.8

 Surr: Nitrobenzene-d5 9/15/2020 09:16 PM29-80 %REC 150.1

SULFATE A4500-SO4 E-11 Analyst: JDR
Sulfate 9/10/2020 04:43 PM1.0 mg/L 121

Analytical Results Page 1 of  13

Note: See Qualifiers page for a list of qualifiers and their definitions.



Project: Lambda (Hartland 36 Gas Plant)
Sample ID: MW-15D
Collection Date: 9/9/2020 10:45 AM Matrix: GROUNDWATER

Analyses Result Qual Units Date Analyzed
Report 
Limit

Client: Lambda Energy Resources
Work Order: 20090803

Dilution 
Factor

Lab ID: 20090803-02

ALS Group, USA Date: 18-Sep-20

SEMI-VOLATILE ORGANIC COMPOUNDS SW846 8270D Analyst: EEPrep: SW3510  9/15/20 17:12

Sulfolane 9/15/2020 09:37 PM10 µg/L 1ND
 Surr: 2-Fluorobiphenyl 9/15/2020 09:37 PM26-79 %REC 154.3

 Surr: 4-Terphenyl-d14 9/15/2020 09:37 PM43-106 %REC 179.3

 Surr: Nitrobenzene-d5 9/15/2020 09:37 PM29-80 %REC 153.3

SULFATE A4500-SO4 E-11 Analyst: JDR
Sulfate 9/10/2020 04:43 PM1.0 mg/L 121

Analytical Results Page 2 of  13

Note: See Qualifiers page for a list of qualifiers and their definitions.



Project: Lambda (Hartland 36 Gas Plant)
Sample ID: MW-7D
Collection Date: 9/9/2020 11:05 AM Matrix: GROUNDWATER

Analyses Result Qual Units Date Analyzed
Report 
Limit

Client: Lambda Energy Resources
Work Order: 20090803

Dilution 
Factor

Lab ID: 20090803-03

ALS Group, USA Date: 18-Sep-20

SEMI-VOLATILE ORGANIC COMPOUNDS SW846 8270D Analyst: EEPrep: SW3510  9/15/20 17:12

Sulfolane 9/15/2020 09:59 PM10 µg/L 1ND
 Surr: 2-Fluorobiphenyl 9/15/2020 09:59 PM26-79 %REC 157.7

 Surr: 4-Terphenyl-d14 9/15/2020 09:59 PM43-106 %REC 183.6

 Surr: Nitrobenzene-d5 9/15/2020 09:59 PM29-80 %REC 156.0

SULFATE A4500-SO4 E-11 Analyst: JDR
Sulfate 9/10/2020 04:43 PM1.0 mg/L 127

Analytical Results Page 3 of  13

Note: See Qualifiers page for a list of qualifiers and their definitions.



Project: Lambda (Hartland 36 Gas Plant)
Sample ID: MW-19S
Collection Date: 9/9/2020 11:55 AM Matrix: GROUNDWATER

Analyses Result Qual Units Date Analyzed
Report 
Limit

Client: Lambda Energy Resources
Work Order: 20090803

Dilution 
Factor

Lab ID: 20090803-04

ALS Group, USA Date: 18-Sep-20

SEMI-VOLATILE ORGANIC COMPOUNDS SW846 8270D Analyst: EEPrep: SW3510  9/15/20 17:12

Sulfolane 9/15/2020 10:20 PM10 µg/L 1ND
 Surr: 2-Fluorobiphenyl 9/15/2020 10:20 PM26-79 %REC 157.5

 Surr: 4-Terphenyl-d14 9/15/2020 10:20 PM43-106 %REC 183.4

 Surr: Nitrobenzene-d5 9/15/2020 10:20 PM29-80 %REC 155.3

SULFATE A4500-SO4 E-11 Analyst: JDR
Sulfate 9/10/2020 04:43 PM1.0 mg/L 172

Analytical Results Page 4 of  13

Note: See Qualifiers page for a list of qualifiers and their definitions.



Project: Lambda (Hartland 36 Gas Plant)
Sample ID: MW-19D
Collection Date: 9/9/2020 12:35 PM Matrix: GROUNDWATER

Analyses Result Qual Units Date Analyzed
Report 
Limit

Client: Lambda Energy Resources
Work Order: 20090803

Dilution 
Factor

Lab ID: 20090803-05

ALS Group, USA Date: 18-Sep-20

SEMI-VOLATILE ORGANIC COMPOUNDS SW846 8270D Analyst: EEPrep: SW3510  9/15/20 17:12

Sulfolane 9/15/2020 10:41 PM10 µg/L 1ND
 Surr: 2-Fluorobiphenyl 9/15/2020 10:41 PM26-79 %REC 152.3

 Surr: 4-Terphenyl-d14 9/15/2020 10:41 PM43-106 %REC 182.8

 Surr: Nitrobenzene-d5 9/15/2020 10:41 PM29-80 %REC 149.3

SULFATE A4500-SO4 E-11 Analyst: JDR
Sulfate 9/10/2020 04:43 PM1.0 mg/L 184

Analytical Results Page 5 of  13

Note: See Qualifiers page for a list of qualifiers and their definitions.



Project: Lambda (Hartland 36 Gas Plant)
Sample ID: MW-20S
Collection Date: 9/9/2020 11:47 AM Matrix: GROUNDWATER

Analyses Result Qual Units Date Analyzed
Report 
Limit

Client: Lambda Energy Resources
Work Order: 20090803

Dilution 
Factor

Lab ID: 20090803-06

ALS Group, USA Date: 18-Sep-20

SEMI-VOLATILE ORGANIC COMPOUNDS SW846 8270D Analyst: EEPrep: SW3510  9/15/20 17:12

Sulfolane 9/15/2020 11:03 PM10 µg/L 1ND
 Surr: 2-Fluorobiphenyl 9/15/2020 11:03 PM26-79 %REC 163.6

 Surr: 4-Terphenyl-d14 9/15/2020 11:03 PM43-106 %REC 186.2

 Surr: Nitrobenzene-d5 9/15/2020 11:03 PM29-80 %REC 160.4

SULFATE A4500-SO4 E-11 Analyst: JDR
Sulfate 9/10/2020 04:43 PM4.0 mg/L 4110

Analytical Results Page 6 of  13

Note: See Qualifiers page for a list of qualifiers and their definitions.



Project: Lambda (Hartland 36 Gas Plant)
Sample ID: MW-20D
Collection Date: 9/9/2020 12:30 PM Matrix: GROUNDWATER

Analyses Result Qual Units Date Analyzed
Report 
Limit

Client: Lambda Energy Resources
Work Order: 20090803

Dilution 
Factor

Lab ID: 20090803-07

ALS Group, USA Date: 18-Sep-20

SEMI-VOLATILE ORGANIC COMPOUNDS SW846 8270D Analyst: EEPrep: SW3510  9/15/20 17:12

Sulfolane 9/15/2020 11:24 PM10 µg/L 1ND
 Surr: 2-Fluorobiphenyl 9/15/2020 11:24 PM26-79 %REC 155.1

 Surr: 4-Terphenyl-d14 9/15/2020 11:24 PM43-106 %REC 190.0

 Surr: Nitrobenzene-d5 9/15/2020 11:24 PM29-80 %REC 150.1

SULFATE A4500-SO4 E-11 Analyst: JDR
Sulfate 9/10/2020 04:43 PM1.0 mg/L 183

Analytical Results Page 7 of  13

Note: See Qualifiers page for a list of qualifiers and their definitions.



Project: Lambda (Hartland 36 Gas Plant)
Sample ID: MW-18
Collection Date: 9/9/2020 01:20 PM Matrix: GROUNDWATER

Analyses Result Qual Units Date Analyzed
Report 
Limit

Client: Lambda Energy Resources
Work Order: 20090803

Dilution 
Factor

Lab ID: 20090803-08

ALS Group, USA Date: 18-Sep-20

SEMI-VOLATILE ORGANIC COMPOUNDS SW846 8270D Analyst: EEPrep: SW3510  9/15/20 17:12

Sulfolane 9/15/2020 08:55 PM20 µg/L 1ND
 Surr: 2-Fluorobiphenyl 9/15/2020 08:55 PM26-79 %REC 146.0

 Surr: 4-Terphenyl-d14 9/15/2020 08:55 PM43-106 %REC 177.4

 Surr: Nitrobenzene-d5 9/15/2020 08:55 PM29-80 %REC 143.5

SULFATE A4500-SO4 E-11 Analyst: JDR
Sulfate 9/10/2020 04:43 PM1.0 mg/L 150

Analytical Results Page 8 of  13

Note: See Qualifiers page for a list of qualifiers and their definitions.



Project: Lambda (Hartland 36 Gas Plant)
Sample ID: MW-DUPE
Collection Date: 9/9/2020 Matrix: GROUNDWATER

Analyses Result Qual Units Date Analyzed
Report 
Limit

Client: Lambda Energy Resources
Work Order: 20090803

Dilution 
Factor

Lab ID: 20090803-09

ALS Group, USA Date: 18-Sep-20

SEMI-VOLATILE ORGANIC COMPOUNDS SW846 8270D Analyst: EEPrep: SW3510  9/15/20 17:12

Sulfolane 9/15/2020 11:46 PM10 µg/L 1ND
 Surr: 2-Fluorobiphenyl 9/15/2020 11:46 PM26-79 %REC 163.4

 Surr: 4-Terphenyl-d14 9/15/2020 11:46 PM43-106 %REC 187.2

 Surr: Nitrobenzene-d5 9/15/2020 11:46 PM29-80 %REC 159.0

SULFATE A4500-SO4 E-11 Analyst: JDR
Sulfate 9/10/2020 04:43 PM1.0 mg/L 180

Analytical Results Page 9 of  13

Note: See Qualifiers page for a list of qualifiers and their definitions.



Project: Lambda (Hartland 36 Gas Plant)
Sample ID: MW-17S
Collection Date: 9/9/2020 02:35 PM Matrix: GROUNDWATER

Analyses Result Qual Units Date Analyzed
Report 
Limit

Client: Lambda Energy Resources
Work Order: 20090803

Dilution 
Factor

Lab ID: 20090803-10

ALS Group, USA Date: 18-Sep-20

SEMI-VOLATILE ORGANIC COMPOUNDS SW846 8270D Analyst: EEPrep: SW3510  9/15/20 17:12

Sulfolane 9/16/2020 12:07 AM10 µg/L 1190
 Surr: 2-Fluorobiphenyl 9/16/2020 12:07 AM26-79 %REC 153.0

 Surr: 4-Terphenyl-d14 9/16/2020 12:07 AM43-106 %REC 183.5

 Surr: Nitrobenzene-d5 9/16/2020 12:07 AM29-80 %REC 150.3

SULFATE A4500-SO4 E-11 Analyst: JDR
Sulfate 9/10/2020 04:43 PM1.0 mg/L 167
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Note: See Qualifiers page for a list of qualifiers and their definitions.



Project: Lambda (Hartland 36 Gas Plant)
Sample ID: MW-17D
Collection Date: 9/9/2020 01:55 PM Matrix: GROUNDWATER

Analyses Result Qual Units Date Analyzed
Report 
Limit

Client: Lambda Energy Resources
Work Order: 20090803

Dilution 
Factor

Lab ID: 20090803-11

ALS Group, USA Date: 18-Sep-20

SEMI-VOLATILE ORGANIC COMPOUNDS SW846 8270D Analyst: EEPrep: SW3510  9/15/20 17:12

Sulfolane 9/16/2020 12:28 AM10 µg/L 1ND
 Surr: 2-Fluorobiphenyl 9/16/2020 12:28 AM26-79 %REC 154.4

 Surr: 4-Terphenyl-d14 9/16/2020 12:28 AM43-106 %REC 181.6

 Surr: Nitrobenzene-d5 9/16/2020 12:28 AM29-80 %REC 151.8

SULFATE A4500-SO4 E-11 Analyst: JDR
Sulfate 9/10/2020 04:43 PM4.0 mg/L 4290
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Project: Lambda (Hartland 36 Gas Plant)
Sample ID: MW-13D
Collection Date: 9/9/2020 02:20 PM Matrix: GROUNDWATER

Analyses Result Qual Units Date Analyzed
Report 
Limit

Client: Lambda Energy Resources
Work Order: 20090803

Dilution 
Factor

Lab ID: 20090803-12

ALS Group, USA Date: 18-Sep-20

SEMI-VOLATILE ORGANIC COMPOUNDS SW846 8270D Analyst: EEPrep: SW3510  9/15/20 17:12

Sulfolane 9/16/2020 12:49 AM10 µg/L 1ND
 Surr: 2-Fluorobiphenyl 9/16/2020 12:49 AM26-79 %REC 156.0

 Surr: 4-Terphenyl-d14 9/16/2020 12:49 AM43-106 %REC 191.5

 Surr: Nitrobenzene-d5 9/16/2020 12:49 AM29-80 %REC 151.2

SULFATE A4500-SO4 E-11 Analyst: JDR
Sulfate 9/10/2020 04:43 PM10 mg/L 10510
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Project: Lambda (Hartland 36 Gas Plant)
Sample ID: MW-13S
Collection Date: 9/9/2020 03:05 PM Matrix: GROUNDWATER

Analyses Result Qual Units Date Analyzed
Report 
Limit

Client: Lambda Energy Resources
Work Order: 20090803

Dilution 
Factor

Lab ID: 20090803-13

ALS Group, USA Date: 18-Sep-20

SEMI-VOLATILE ORGANIC COMPOUNDS SW846 8270D Analyst: EEPrep: SW3510  9/15/20 17:12

Sulfolane 9/16/2020 01:11 AM10 µg/L 1ND
 Surr: 2-Fluorobiphenyl 9/16/2020 01:11 AM26-79 %REC 153.0

 Surr: 4-Terphenyl-d14 9/16/2020 01:11 AM43-106 %REC 179.8

 Surr: Nitrobenzene-d5 9/16/2020 01:11 AM29-80 %REC 149.2

SULFATE A4500-SO4 E-11 Analyst: JDR
Sulfate 9/10/2020 04:43 PM1.0 mg/L 192

Analytical Results Page 13 of  13
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Date: 18-Sep-20ALS Group, USA

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

Work Order: 20090803
Case Narrative

Batch R297857 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



Date: 18-Sep-20ALS Group, USA

Project: Lambda (Hartland 36 Gas Plant)

Client: Lambda Energy Resources
Work Order: 20090803

QC BATCH REPORT

Batch ID: 164244 Instrument ID SVMS8 Method: SW846 8270D

Qual
RPD 
Limit

Analysis Date:9/15/2020 06:46 PM

Prep Date: 9/15/2020

Analyte Result %REC %RPD

Units:µg/L

PQL

Client ID: SeqNo:6710325

MBLK

Run ID: SVMS8_200915A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: SBLKW1-164244-164244

Sulfolane 10ND
0050 Surr: 2-Fluorobiphenyl 64.1  26-79032.04

0050 Surr: 4-Terphenyl-d14 85.8  43-106042.88

0050 Surr: Nitrobenzene-d5 61.3  29-80030.65

Qual
RPD 
Limit

Analysis Date:9/15/2020 07:08 PM

Prep Date: 9/15/2020

Analyte Result %REC %RPD

Units:µg/L

PQL

Client ID: SeqNo:6710326

LCS

Run ID: SVMS8_200915A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: SLCSW1-164244-164244

00100Sulfolane 72.2  30-1001072.18
0050 Surr: 2-Fluorobiphenyl 67.3  26-79033.65

0050 Surr: 4-Terphenyl-d14 71.8  43-106035.92

0050 Surr: Nitrobenzene-d5 63.5  29-80031.75

Qual
RPD 
Limit

Analysis Date:9/15/2020 08:12 PM

Prep Date: 9/15/2020

Analyte Result %REC %RPD

Units:µg/L

PQL

Client ID: MW-18 SeqNo:6710327

MS

Run ID: SVMS8_200915A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 20090803-08A MS

00200Sulfolane 85.6  30-10020171.3
00100 Surr: 2-Fluorobiphenyl 64.8  26-79064.8

00100 Surr: 4-Terphenyl-d14 90.4  43-106090.38

00100 Surr: Nitrobenzene-d5 60.7  29-80060.74

Qual
RPD 
Limit

Analysis Date:9/15/2020 08:33 PM

Prep Date: 9/15/2020

Analyte Result %REC %RPD

Units:µg/L

PQL

Client ID: MW-18 SeqNo:6710328

MSD

Run ID: SVMS8_200915A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 20090803-08A MSD

171.30200Sulfolane 81.6  30-100 3020 4.83163.2
64.80100 Surr: 2-Fluorobiphenyl 61.8  26-79 400 4.7461.8

90.380100 Surr: 4-Terphenyl-d14 85.4  43-106 400 5.6785.4

60.740100 Surr: Nitrobenzene-d5 59.1  29-80 400 2.7759.08

The following samples were analyzed in this batch: 20090803-01A 20090803-02A 20090803-03A
20090803-04A 20090803-05A 20090803-06A
20090803-07A 20090803-08A 20090803-09A
20090803-10A 20090803-11A 20090803-12A
20090803-13A

QC Page: 1 of  2
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Project: Lambda (Hartland 36 Gas Plant)

Client: Lambda Energy Resources
Work Order: 20090803

QC BATCH REPORT

Batch ID: R297857 Instrument ID GALLERY Method: A4500-SO4 E-11

Qual
RPD 
Limit

Analysis Date:9/10/2020 04:43 PM

Prep Date:

Analyte Result %REC %RPD

Units:mg/L

PQL

Client ID: SeqNo:6697158

MBLK

Run ID: GALLERY_200910A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: MB-R297857-R297857

Sulfate 1.0ND

Qual
RPD 
Limit

Analysis Date:9/10/2020 04:43 PM

Prep Date:

Analyte Result %REC %RPD

Units:mg/L

PQL

Client ID: MW-18 SeqNo:6697174

MS

Run ID: GALLERY_200910A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 20090803-08BMS

S050.1850Sulfate 82.9  95-1181.091.63

Qual
RPD 
Limit

Analysis Date:9/10/2020 04:43 PM

Prep Date:

Analyte Result %REC %RPD

Units:mg/L

PQL

Client ID: MW-18 SeqNo:6697175

MSD

Run ID: GALLERY_200910A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 20090803-08BMSD

S91.6350.1850Sulfate 84.6  95-118 101.0 0.93492.49

Qual
RPD 
Limit

Analysis Date:9/10/2020 04:43 PM

Prep Date:

Analyte Result %REC %RPD

Units:mg/L

PQL

Client ID: SeqNo:6697159

LCS1

Run ID: GALLERY_200910A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: LCS1-R297857

0010Sulfate 105  90-1191.010.54

Qual
RPD 
Limit

Analysis Date:9/10/2020 04:43 PM

Prep Date:

Analyte Result %REC %RPD

Units:mg/L

PQL

Client ID: SeqNo:6697181

LCS2

Run ID: GALLERY_200910A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: LCS2-R297857

0050Sulfate 104  95-1181.051.88

The following samples were analyzed in this batch: 20090803-01B 20090803-02B 20090803-03B
20090803-04B 20090803-05B 20090803-06B
20090803-07B 20090803-08B 20090803-09B
20090803-10B 20090803-11B 20090803-12B
20090803-13B

QC Page: 2 of  2
Note: See Qualifiers Page for a list of Qualifiers and their explanation.



ALS Group, USA Date: 18-Sep-20

QUALIFIERS, 
ACRONYMS, UNITSProject: Lambda (Hartland 36 Gas Plant)

Client: Lambda Energy Resources

WorkOrder: 20090803

Units Reported             Description 

Qualifier             Description

Acronym             Description 

Micrograms per Literµg/L
Milligrams per Litermg/L

Value exceeds Regulatory Limit*
Estimated Value**
Analyte is non-accrediteda
Analyte detected in the associated Method Blank above the Reporting LimitB
Value above quantitation rangeE
Analyzed outside of Holding TimeH
BOD/CBOD - Sample was reset outside Hold Time, value should be considered estimated.Hr
Analyte is present at an estimated concentration between the MDL and Report LimitJ
Not Detected at the Reporting LimitND
Sample amount is > 4 times amount spikedO
Dual Column results percent difference > 40%P
RPD above laboratory control limitR
Spike Recovery outside laboratory control limitsS
Analyzed but not detected above the MDLU
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.

X

Method DuplicateDUP

Laboratory Control SampleLCS

Laboratory Control Sample DuplicateLCSD

Limit of Detection (see MDL)LOD

Limit of Quantitation (see PQL)LOQ

Method BlankMBLK

Method Detection LimitMDL

Matrix SpikeMS

Matrix Spike DuplicateMSD

Practical Quantitation LimitPQL

Relative Percent DifferenceRPD

Target Detection LimitTDL

Too Numerous To CountTNTC

APHA Standard MethodsA

ASTMD

EPAE

SW-846 Update IIISW

QF Page 1 of 1



ALS Group, USA

Sample Receipt Checklist

Client Name: LAMBDA-KAL

Work Order: 20090803

Date/Time Received: 10-Sep-20 10:00

Received by: DS

Checklist completed by
eSignature Date

Reviewed by:
DateeSignature

Matrices: Groundwater
Carrier name: UPS

Shipping container/cooler in good condition? Yes No Not Present

Custody seals intact on shipping container/cooler? Yes No Not Present

Custody seals intact on sample bottles? Yes No Not Present

Chain of custody present? Yes No

Chain of custody signed when relinquished and received? Yes No

Chain of custody agrees with sample labels? Yes No

Samples in proper container/bottle? Yes No

Sample containers intact? Yes No

Sufficient sample volume for indicated test? Yes No

All samples received within holding time? Yes No

Container/Temp Blank temperature in compliance? Yes No

Yes No No VOA vials submittedWater - VOA vials have zero headspace?

Water - pH acceptable upon receipt? Yes No N/A

Temperature(s)/Thermometer(s): 4.4/4.4, 3.6/3.6 c

Login Notes:

IR1

Cooler(s)/Kit(s):

10-Sep-20 10-Sep-20 Diane Shaw  Gary Byar

pH adjusted? Yes No N/A
pH adjusted by:  

Date/Time sample(s) sent to storage: 9/10/2020 11:04:43 AM

Sample(s) received on ice? Yes No

CorrectiveAction:

Comments:

Client Contacted: Date Contacted: Person Contacted:

Contacted By: Regarding:

SRC Page 1 of  1



Gary.Byar
Gary Signature



Gary.Byar
Gary Signature







18-Sep-2020

Lambda Energy Resources
Nick Summerland

Dear Nick,

Re: Lambda (Hartland 36 Gas Plant) Work Order: 20090904

1510 Thomas Rd
Kalkaska, MI  49646

ALS Environmental received 2 samples on 11-Sep-2020 10:30 AM for the analyses presented in the 
following report.

Project Manager
Gary Byar

 Gary Byar
Electronically approved by: Gary Byar

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 11.

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,

ALS GROUP USA, CORP  Part of the ALS Laboratory Group  A Campbell Brothers Limited Company

Report of Laboratory Analysis
Certificate No: MI: 0022



Date: 18-Sep-20ALS Group, USA

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

Work Order: 20090904
Work Order Sample Summary

Lab Samp ID Client Sample ID Collection DateTag Number Date ReceivedMatrix Hold
20090904-01 MW-14S Groundwater 9/10/2020 09:40 9/11/2020 10:30
20090904-02 MW-14D Groundwater 9/10/2020 10:25 9/11/2020 10:30

Sample Summary Page 1 of  1



Project: Lambda (Hartland 36 Gas Plant)
Sample ID: MW-14S
Collection Date: 9/10/2020 09:40 AM Matrix: GROUNDWATER

Analyses Result Qual Units Date Analyzed
Report 
Limit

Client: Lambda Energy Resources
Work Order: 20090904

Dilution 
Factor

Lab ID: 20090904-01

ALS Group, USA Date: 18-Sep-20

SEMI-VOLATILE ORGANIC COMPOUNDS SW846 8270D Analyst: EEPrep: SW3510  9/15/20 17:12

Sulfolane 9/16/2020 01:32 AM10 µg/L 1ND
 Surr: 2-Fluorobiphenyl 9/16/2020 01:32 AM26-79 %REC 155.6

 Surr: 4-Terphenyl-d14 9/16/2020 01:32 AM43-106 %REC 183.2

 Surr: Nitrobenzene-d5 9/16/2020 01:32 AM29-80 %REC 152.8

SULFATE A4500-SO4 E-11 Analyst: JDR
Sulfate 9/16/2020 02:59 PM2.0 mg/L 288
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Project: Lambda (Hartland 36 Gas Plant)
Sample ID: MW-14D
Collection Date: 9/10/2020 10:25 AM Matrix: GROUNDWATER

Analyses Result Qual Units Date Analyzed
Report 
Limit

Client: Lambda Energy Resources
Work Order: 20090904

Dilution 
Factor

Lab ID: 20090904-02

ALS Group, USA Date: 18-Sep-20

SEMI-VOLATILE ORGANIC COMPOUNDS SW846 8270D Analyst: EEPrep: SW3510  9/15/20 17:12

Sulfolane 9/16/2020 01:53 AM10 µg/L 1ND
 Surr: 2-Fluorobiphenyl 9/16/2020 01:53 AM26-79 %REC 153.6

 Surr: 4-Terphenyl-d14 9/16/2020 01:53 AM43-106 %REC 179.8

 Surr: Nitrobenzene-d5 9/16/2020 01:53 AM29-80 %REC 149.6

SULFATE A4500-SO4 E-11 Analyst: JDR
Sulfate 9/16/2020 02:59 PM2.0 mg/L 2100

Analytical Results Page 2 of  2
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Date: 18-Sep-20ALS Group, USA

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

Work Order: 20090904
Case Narrative

Batch R298294 The MS/MSD data for Sulfate is not related to this project. No qualification is 
needed.
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Date: 18-Sep-20ALS Group, USA

Project: Lambda (Hartland 36 Gas Plant)

Client: Lambda Energy Resources
Work Order: 20090904

QC BATCH REPORT

Batch ID: 164244 Instrument ID SVMS8 Method: SW846 8270D

Qual
RPD 
Limit

Analysis Date:9/15/2020 06:46 PM

Prep Date: 9/15/2020

Analyte Result %REC %RPD

Units:µg/L

PQL

Client ID: SeqNo:6710325

MBLK

Run ID: SVMS8_200915A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: SBLKW1-164244-164244

Sulfolane 10ND
0050 Surr: 2-Fluorobiphenyl 64.1  26-79032.04

0050 Surr: 4-Terphenyl-d14 85.8  43-106042.88

0050 Surr: Nitrobenzene-d5 61.3  29-80030.65

Qual
RPD 
Limit

Analysis Date:9/15/2020 07:08 PM

Prep Date: 9/15/2020

Analyte Result %REC %RPD

Units:µg/L

PQL

Client ID: SeqNo:6710326

LCS

Run ID: SVMS8_200915A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: SLCSW1-164244-164244

00100Sulfolane 72.2  30-1001072.18
0050 Surr: 2-Fluorobiphenyl 67.3  26-79033.65

0050 Surr: 4-Terphenyl-d14 71.8  43-106035.92

0050 Surr: Nitrobenzene-d5 63.5  29-80031.75

Qual
RPD 
Limit

Analysis Date:9/15/2020 08:12 PM

Prep Date: 9/15/2020

Analyte Result %REC %RPD

Units:µg/L

PQL

Client ID: SeqNo:6710327

MS

Run ID: SVMS8_200915A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 20090803-08A MS

00200Sulfolane 85.6  30-10020171.3
00100 Surr: 2-Fluorobiphenyl 64.8  26-79064.8

00100 Surr: 4-Terphenyl-d14 90.4  43-106090.38

00100 Surr: Nitrobenzene-d5 60.7  29-80060.74

Qual
RPD 
Limit

Analysis Date:9/15/2020 08:33 PM

Prep Date: 9/15/2020

Analyte Result %REC %RPD

Units:µg/L

PQL

Client ID: SeqNo:6710328

MSD

Run ID: SVMS8_200915A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 20090803-08A MSD

171.30200Sulfolane 81.6  30-100 3020 4.83163.2
64.80100 Surr: 2-Fluorobiphenyl 61.8  26-79 400 4.7461.8

90.380100 Surr: 4-Terphenyl-d14 85.4  43-106 400 5.6785.4

60.740100 Surr: Nitrobenzene-d5 59.1  29-80 400 2.7759.08

The following samples were analyzed in this batch: 20090904-01A 20090904-02A

QC Page: 1 of  2
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Project: Lambda (Hartland 36 Gas Plant)

Client: Lambda Energy Resources
Work Order: 20090904

QC BATCH REPORT

Batch ID: R298294 Instrument ID GALLERY Method: A4500-SO4 E-11

Qual
RPD 
Limit

Analysis Date:9/16/2020 02:59 PM

Prep Date:

Analyte Result %REC %RPD

Units:mg/L

PQL

Client ID: SeqNo:6714142

MBLK

Run ID: GALLERY_200916A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: MB-R298294-R298294

Sulfate 1.0ND

Qual
RPD 
Limit

Analysis Date:9/16/2020 02:59 PM

Prep Date:

Analyte Result %REC %RPD

Units:mg/L

PQL

Client ID: SeqNo:6714146

MS

Run ID: GALLERY_200916A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 4

Sample ID: 20090850-02AMS

SO0213.150Sulfate 28.1  95-1184.0227.1

Qual
RPD 
Limit

Analysis Date:9/16/2020 02:59 PM

Prep Date:

Analyte Result %REC %RPD

Units:mg/L

PQL

Client ID: SeqNo:6714147

MSD

Run ID: GALLERY_200916A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 4

Sample ID: 20090850-02AMSD

SO227.1213.150Sulfate 36.7  95-118 104.0 1.89231.4

Qual
RPD 
Limit

Analysis Date:9/16/2020 02:59 PM

Prep Date:

Analyte Result %REC %RPD

Units:mg/L

PQL

Client ID: SeqNo:6714143

LCS1

Run ID: GALLERY_200916A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: LCS1-R298294

0010Sulfate 102  90-1191.010.21

Qual
RPD 
Limit

Analysis Date:9/16/2020 02:59 PM

Prep Date:

Analyte Result %REC %RPD

Units:mg/L

PQL

Client ID: SeqNo:6714162

LCS2

Run ID: GALLERY_200916A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: LCS2-R298294

0050Sulfate 107  95-1181.053.72

The following samples were analyzed in this batch: 20090904-01B 20090904-02B

QC Page: 2 of  2
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ALS Group, USA Date: 18-Sep-20

QUALIFIERS, 
ACRONYMS, UNITSProject: Lambda (Hartland 36 Gas Plant)

Client: Lambda Energy Resources

WorkOrder: 20090904

Units Reported             Description 

Qualifier             Description

Acronym             Description 

Micrograms per Literµg/L
Milligrams per Litermg/L

Value exceeds Regulatory Limit*
Estimated Value**
Analyte is non-accrediteda
Analyte detected in the associated Method Blank above the Reporting LimitB
Value above quantitation rangeE
Analyzed outside of Holding TimeH
BOD/CBOD - Sample was reset outside Hold Time, value should be considered estimated.Hr
Analyte is present at an estimated concentration between the MDL and Report LimitJ
Not Detected at the Reporting LimitND
Sample amount is > 4 times amount spikedO
Dual Column results percent difference > 40%P
RPD above laboratory control limitR
Spike Recovery outside laboratory control limitsS
Analyzed but not detected above the MDLU
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.

X

Method DuplicateDUP

Laboratory Control SampleLCS

Laboratory Control Sample DuplicateLCSD

Limit of Detection (see MDL)LOD

Limit of Quantitation (see PQL)LOQ

Method BlankMBLK

Method Detection LimitMDL

Matrix SpikeMS

Matrix Spike DuplicateMSD

Practical Quantitation LimitPQL

Relative Percent DifferenceRPD

Target Detection LimitTDL

Too Numerous To CountTNTC

APHA Standard MethodsA

ASTMD

EPAE

SW-846 Update IIISW

QF Page 1 of 1



ALS Group, USA

Sample Receipt Checklist

Client Name: LAMBDA-KAL

Work Order: 20090904

Date/Time Received: 11-Sep-20 10:30

Received by: DS

Checklist completed by
eSignature Date

Reviewed by:
DateeSignature

Matrices: Groundwater
Carrier name: UPS

Shipping container/cooler in good condition? Yes No Not Present

Custody seals intact on shipping container/cooler? Yes No Not Present

Custody seals intact on sample bottles? Yes No Not Present

Chain of custody present? Yes No

Chain of custody signed when relinquished and received? Yes No

Chain of custody agrees with sample labels? Yes No

Samples in proper container/bottle? Yes No

Sample containers intact? Yes No

Sufficient sample volume for indicated test? Yes No

All samples received within holding time? Yes No

Container/Temp Blank temperature in compliance? Yes No

Yes No No VOA vials submittedWater - VOA vials have zero headspace?

Water - pH acceptable upon receipt? Yes No N/A

Temperature(s)/Thermometer(s): 3.0/3.0 c

Login Notes:

IR1

Cooler(s)/Kit(s):

11-Sep-20 11-Sep-20 Diane Shaw  Nathan Williams

pH adjusted? Yes No N/A
pH adjusted by:  

Date/Time sample(s) sent to storage: 9/11/2020 10:57:54 AM

Sample(s) received on ice? Yes No

CorrectiveAction:

Comments:

Client Contacted: Date Contacted: Person Contacted:

Contacted By: Regarding:

SRC Page 1 of  1
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