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1.0 Program Summary

On April 17, 2015, the United States Environmental Protection Agency (USEPA) published the
final rule for the regulation and management of Coal Combustion Residuals (CCR) under the
Resource Conservation and Recovery Act (RCRA) (the CCR Rule) (USEPA, April 2015 as
amended). Standards for groundwater monitoring and corrective action codified in the CCR
Rule (40 CFR 257.90 — 257.98), apply to the Consumers Energy Company (Consumers
Energy) Pond A CCR Unit at the JH Campbell Power Plant Site (JHC Pond A). Pursuant to the
CCR Rule, no later than January 31, 2018, and annually thereafter, the owner or operator of a
CCR unit must prepare an annual groundwater monitoring and corrective action report for the
CCR unit documenting the status of groundwater monitoring and corrective action for the
preceding year in accordance with §257.90(e). On behalf of Consumers Energy, TRC has
prepared this Annual Groundwater Monitoring Report for JHC Pond A to cover the period of
January 1, 2020 to December 31, 2020.

During the statistical evaluation of the initial assessment monitoring event (June 2018), arsenic
was present in one or more downgradient monitoring wells at statistically significant levels
exceeding the Groundwater Protection Standard (GWPS). Therefore, Consumers Energy
initiated an Assessment of Corrective Measures (ACM) within 90 days from when the Appendix
IV exceedance was determined. The ACM was completed on September 11, 2019.
Consumers Energy will continue to evaluate corrective measures per §257.96 and §257.97 and
is continuing semiannual assessment monitoring in accordance with §257.95. Pond A was in
assessment monitoring at the beginning and at the end of the period covered by this report.
Data that have been collected and evaluated in 2020 are presented in this report.

Consumers Energy will continue to evaluate corrective measures in accordance with §257.96
and §257.97. The groundwater management remedy for Pond A will be selected as soon as
feasible to, at a minimum, meet the federal standards of §257.97(b) of the CCR Rule.
Consumers Energy will continue executing the self-implementing groundwater compliance
schedule in conformance with §257.90 - §257.98. The next semiannual assessment monitoring
event is tentatively scheduled for the second calendar quarter of 2021.
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2.0 Groundwater Monitoring

Per §257.95, all wells in the CCR unit monitoring program must be sampled at least
semiannually. One semiannual event must include analysis for all constituents from Appendix
Il and Appendix IV constituents and one semiannual event may include analysis for all
constituents in Appendix Il and those constituents in Appendix IV of the CCR Rule that were
detected during prior sampling. The 2020 semiannual assessment monitoring events at Pond A
were completed in April and October 2020 to comply with both the CCR Rule and the Michigan
Department of Environment, Great Lakes, and Energy (EGLE)-approved monitoring program
established for Pond A in 2019. Given the congruencies between the two programs, data
collected and evaluated under both programs are presented together in the semiannual reports.

2.1  First Semiannual Monitoring Event
A summary of the first semiannual groundwater monitoring event is provided in Appendix A.

2.2 Second Semiannual Monitoring Event
A summary of the second semiannual groundwater monitoring event is provided in Appendix B.
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3.0 Corrective Action

3.1 Nature and Extent Groundwater Sampling

Per §257.95(g)(1), in the event that the facility determines, pursuant to §257.93(h), that there is
a statistical exceedance of the GWPSs for one or more of the Appendix IV constituents, the
facility must characterize the nature and extent of the release of CCR as well as any site
conditions that may affect the remedy selected. A technical memorandum summarizing the
nature and extent groundwater data collected in 2020 for Pond A is included in Appendix C.

3.2 Assessment of Corrective Measures
The ACM was completed on September 11, 2019 as a step towards developing a final remedy.

Several groundwater remediation alternatives evaluated in the ACM are considered technically
feasible to reduce on-site groundwater concentrations. The following corrective measures were
retained for further evaluation in conjunction with closure in place for Pond A:

m  Groundwater Monitoring and Institutional Controls;

m  Post Source Control/Removal Monitoring;

m  Groundwater Capture/Control;

m  Impermeable Barrier with Groundwater Capture/Control;
m  Active Geochemical Sequestration; and

m  Passive Geochemical Sequestration.

Consumers Energy plans to utilize an adaptive management strategy for selecting the final
groundwater remedy for Pond A in coordination with the specified CCR source material
management strategies discussed in the ACM. Under this remedy selection strategy, measures
that remove source material, reduce infiltration, and/or minimize the potential for future
migration during the closure process may be implemented to address existing conditions
followed by monitoring and evaluation of the performance after closure. Adjustments will be
made to the corrective measure remedy, as needed, to achieve the remedial goals (e.g. GWPS
and/or risk/exposure/pathway-based criteria).

3.3 Remedy Selection

Consumers Energy has not selected a remedy pursuant to §257.97. The semiannual progress
report describing the progress in selecting and designing the remedy required pursuant to
§257.97(a) is included in Appendix D. Pond A has been closed according to the JH Campbell
Generating Facility Pond A Closure Plan, West Olive, Michigan (Golder, October 2016) and the
updated closure plan detailing the final cover system that was submitted to the EGLE in
February 2019. Pond A was closed with waste place in accordance with the requirements for
CCR landfills under RCRA (§257.102(d)). Cover construction was completed in summer 2019
and the Closure Certification Report was approved by the EGLE on November 25, 2019.
Changes in groundwater chemistry continue to be evaluated following the completion of capping
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at Pond A. Groundwater monitoring in 2021 will reduce uncertainty surrounding potential
changes in redox conditions and the effect on contaminant transport. These observations will
be critical for the comparison of corrective measures alternatives.
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Appendix A
First Semiannual Monitoring Report
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1.0 Introduction

On April 17, 2015, the United States Environmental Protection Agency (USEPA) published the
final rule for the regulation and management of Coal Combustion Residuals (CCR) under the
Resource Conservation and Recovery Act (RCRA) (the CCR Rule) (USEPA, April 2015 as
amended). Standards for groundwater monitoring and corrective action codified in the CCR
Rule (40 CFR 257.90 — 257.98), apply to the Consumers Energy Pond A CCR Unit at the JH
Campbell Power Plant Site (JHC Pond A).

On December 28, 2018, the State of Michigan enacted Public Act No. 640 of 2018 (PA 640) to
amend the Natural Resources and Environmental Protection Act, also known as Part 115 of PA
451 of 1994, as amended (a.k.a., Michigan Part 115 Solid Waste Management). On March 18,
2019, Consumers Energy submitted the Pond A Hydrogeological Monitoring Plan, JH Campbell
Power Plant, West Olive, Michigan (Pond A HMP) (TRC, March 2019; Revised July 2019),
which includes the Pond A Assessment Monitoring Plan (Pond A AMP), to EGLE to comply with
the requirements of Part 115, Rule 299.4905 and the December 21, 2018 Consent Agreement
No. 115-01-2018. The Pond A HMP and AMP were revised per EGLE comments on July 30,
2019 and approved by EGLE on August 13, 2019.

On behalf of Consumers Energy, TRC has prepared this 2020 Semiannual Groundwater
Monitoring Report and Second Quarter 2020 Hydrogeological Monitoring Report for the JH
Campbell Pond A CCR Unit (Semiannual Report) to cover the semiannual monitoring conducted
in April 2020 to comply with the CCR Rule and the Pond A HMP and AMP. Pond A remains in
assessment monitoring. Given the alignment of PA 640 to comply with the RCRA CCR Rule
and the congruencies between the two programs, data collected and evaluated under both
programs are presented together in this report.

1.1 Statement of Adherence to Approved Hydrogeological Monitoring Plan

This JH Campbell Pond A Second Quarter 2020 Hydrogeological Monitoring Report
(Semiannual Report) has been prepared by TRC on behalf of Consumers Energy to present
groundwater monitoring data collected from the JH Campbell Pond A. This report was prepared
in accordance with the items listed in Appendix A (Solid Waste Monitoring Submittal
Components) of the May 15, 2015 Michigan Department of Environmental Quality - Office of
Waste Management and Radiological Protection (MDEQ-OWMRP), now the Michigan
Department of Environment, Great Lakes, and Energy (EGLE) Materials Management Division
(MMD) communication prescribing the format for solid waste disposal facility monitoring
submittals as published in OWMRP-115-29, dated July 5, 2013 Format for Solid Waste Disposal
Monitoring Submittals. All references herein to the EGLE are inclusive of the MDEQ.
Information contained in this report was prepared in adherence to the July 2019 Pond A HMP
and AMP, approved by the EGLE on August 13, 2019.

1.2 Program Summary

Consumers Energy first reported the potential for statistically significant increases (SSls) for
Appendix Il constituents in the Annual Groundwater Monitoring Report, JH Campbell Power
Plant, Pond A CCR Unit (TRC, January 2018). The statistical evaluation of the Appendix IlI
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indicator parameters confirming SSls over background were as follows:

m  Boron at JHC-MW-15006, JHC-MW-15007, JHC-MW-15008, JHC-MW-15009, JHC-MW-
15010, and JHC-MW-15011; and

m  Sulfate at JHC-MW-15006, JHC-MW-15007, JHC-MW-15008, JHC-MW-15009, JHC-MW-
15010, and JHC-MW-15011.

As discussed in the 2018 Annual Groundwater Monitoring Report for the JH Campbell Power
Plant Pond A CCR Unit (2018 Annual Report) (TRC, January 2019), Consumers Energy
initiated an Assessment Monitoring Program for Pond A pursuant to §257.95 of the CCR Rule
that included sampling and analyzing groundwater within the groundwater monitoring system
for all constituents listed in Appendix Ill and Appendix IV. After subsequent sampling for
Appendix IV constituents, Consumers Energy provided notification that arsenic was present at
statistically significant levels above the federal groundwater protection standards (GWPS)
established at 10 ug/L (TRC, 2019) in one out of six downgradient monitoring wells at Pond A
as follows:

= Arsenic at JHC-MW-15011.

The CCR Rule 40 CFR §257.96(a) requires that an owner or operator initiate an assessment of
corrective measures (ACM) to prevent further release, to remediate any releases, and to restore
impacted areas to original conditions if any Appendix IV constituent has been detected at a
statistically significant level exceeding a GWPS. The Assessment of Corrective Measures
(ACM) (TRC, September 2019) was initiated on April 15, 2019 and was certified and submitted
to EGLE on September 11, 2019 in accordance with the schedule in §257.96. In addition,
Consumers Energy is preparing a site-wide remedial action plan (RAP) for the JH Campbell site
per the Consent Agreement No. 115-01-2018 executed by Consumers Energy and the EGLE on
December 21, 2018.

Consumers Energy will continue to evaluate corrective measures in accordance with §257.96
and §257.97 as outlined in the ACM and will continue executing the self-implementing
groundwater compliance schedule in conformance with §257.90 - §257.98, which includes
semiannual assessment monitoring in accordance with §257.95. In addition, quarterly
monitoring is performed in accordance with the Pond A HMP and AMP under Part 115. The
initial implementation of the Pond A HMP and AMP was presented in the 2019 Annual
Groundwater Monitoring and Corrective Action Report and Fourth Quarter 2019
Hydrogeological Monitoring Report (2019 Annual Report) (TRC, January 2020). This
Semiannual Report presents the results of the second quarter 2020 Pond A HMP and AMP
event, which also serves as the first semiannual assessment monitoring event for 2020
conducted in accordance with §257.95.

1.3 Site Overview

The JH Campbell Plant is a coal fired power generation facility located in West Olive, Michigan,
on the eastern shore of Lake Michigan. It is bordered by the Pigeon River on the south,

156th Avenue on the east, and Croswell Street to the north with Lakeshore Drive bisecting the
site from north to south. The power generating plant consists of three coal fired electric
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generating units located on the western side of the site and the CCR disposal area is on the
east side of the site, east of Lakeshore Drive. Figure 1 is a site location map showing the facility
and the surrounding area.

1.4 Geology/Hydrogeology

The upgradient/background wells are located to the north-northwest of the JHC Dry Ash Landfill.
Groundwater is typically encountered around 30 to 35 feet below ground surface (ft bgs), except
in the recently excavated areas of Bottom Ash Ponds 1-2 and Bottom Ash Pond 3 South where
groundwater is now within 5 to 10 ft bgs due to grade changes, and generally flows to the south-
southeast toward the Pigeon River. The subsurface materials encountered at the JH Campbell
site generally consist of approximately 40 to 60 feet of poorly graded, fine-grained lacustrine
sand. A laterally extensive clay-rich till is generally encountered within approximately 40 to 60 ft
bgs across the site that according to deep drilling logs conducted at the JH Campbell Power
Plant (just west of the CCR units) is on the order of 80 feet thick and extends to the top of shale
bedrock approximately 140 ft bgs.

TRC | Consumers Energy 3
X\WPAAM\PJIT2\367390\000012020Q2 POND A\R367390.0 POND A.DOCX Final July 2020



2.0 Groundwater Monitoring

2.1 Monitoring Well Network

Consumers Energy established a groundwater monitoring system for the JHC Pond A, which
consists of 12 monitoring wells (six background monitoring wells and six downgradient
monitoring wells) that are screened in the uppermost aquifer. The monitoring well locations are
shown on Figure 2. Six monitoring wells located north-northwest of the Dry Ash Landfill provide
data on background groundwater quality that has not been affected by CCR management at the
site (JHC-MW-15023 through JHC-MW-15028). The six downgradient wells (JHC-MW-15006,
JHC-MW-15007. JHC-MW-15008R, JHC-MW-15009, JHC-MW-15010, and JHC-MW-15011)
are located south and southeast of Pond A.

As shown on Figure 2, monitoring wells JHC-MW-15029 and JHC-MW-15030 are used for
water level measurements only.

2.2  April 2020 Assessment Monitoring

Consumers Energy personnel performed gauging and sampling of monitoring wells associated
with Pond A from April 13 through April 16, 2020. Per §257.95(d), all wells in the CCR
monitoring program must be sampled at least semiannually. Groundwater monitoring was
performed in accordance with the approved Pond A HMP and AMP and the JH Campbell
Monitoring Program Sample Analysis Plan (SAP) (ARCADIS, May 2016). Groundwater
samples collected during the April 2020 event were submitted to Consumers Energy Laboratory
Services in Jackson, Michigan, for analysis of the following metals and inorganic indicator
constituents:

Section 11511a(3)(c) — Detection Monitoring Section 11519b(2) — Assessment
Constituents Monitoring Constituents
Boron Antimony
Calcium Arsenic
Chloride Barium
Fluoride Beryllium
Iron Cadmium
pH Chromium, total
Sulfate Cobalt
Total Dissolved Solids (TDS) Copper
Fluoride
Lead
Lithium
Mercury
Molybdenum
TRC | Consumers Energy 4
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Section 11511a(3)(c) — Detection Monitoring Section 11519b(2) — Assessment

Constituents Monitoring Constituents
Nickel
Radium 226 and 228
Selenium
Silver
Thallium
Vanadium

Zinc

Static water level measurements were collected at all locations after equilibration to atmospheric
pressure. The depth to water was measured according to ASTM D 4750, “Standard Test
Method for Determining Subsurface Liquid Levels in a Borehole or Monitoring Well” and
recorded to the nearest 0.01 foot. Static water elevation data are included in the attached field
records (Appendix E) and summarized in Table 1.

Groundwater samples were collected using a peristaltic pump or submersible pump in
accordance with low flow sampling protocol and were not field filtered to allow for total metals
analysis. In addition, field parameters including dissolved oxygen, oxidation reduction potential,
specific conductivity, temperature, and turbidity were collected at each well as shown on Table
2. All samples were collected in vendor-provided, nitric acid pre-preserved (metals only) and
unpreserved sample containers and submitted to the laboratory for analysis. Consumers
Energy followed chain of custody procedures to document the sample handling.

Monitoring well MW-13 had an insufficient amount of groundwater present to collect a sample
during this sampling event for the Pond A HMP and AMP program; however, a sample was able
to be collected and analyzed for several dissolved metals (boron, antimony, arsenic, chromium,
lithium, molybdenum, selenium, nickel, vanadium) in accordance with the September 1996
Hydrogeological Monitoring Plan (HMP) for JH Campbell Ash Storage Facility, Consumers Power
Company, Solid Waste Disposal Area, Coal Ash, Type IIl at several monitoring wells sampled
under both programs during the week of April 13, 2020. These results are reported in the
Second Quarter 2020 Groundwater Monitoring Report JH Campbell Solid Waste Disposal Area,
West Olive, Michigan prepared by TRC in July 2020 and, for the relevant Pond A wells, are also
included in this quarterly monitoring report given that several of the constituents are the same
for both programs (noted as dissolved).

Consumers Energy collected quality assurance/quality control (QA/QC) samples during the April
2020 groundwater sampling event. The QA/QC samples consisted of two field blanks, two
equipment blanks, three field duplicates (JHC-MW-15009, JHC-MW-15023, and PZ-40S), and
three field matrix spike/matrix spike duplicate (MS/MSD) samples collected from JHC-MW-
15007, JHC-MW-15025, and TW-19-04A.
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2.2.1 Analytical Data and Relevant Screening Criteria

Analytical results from the second quarter 2020 monitoring event are included in the attached
laboratory reports (Appendix D). Second quarter 2020 groundwater analytical data is
summarized in Table 3 (background monitoring wells), Table 4 (downgradient monitoring wells),
and Table 5 (GSI monitoring wells), as well as the associated Part 201 generic drinking water
criteria and generic GSI criteria.

2.2.2 Data Quality Review

Data were evaluated for completeness, overall quality and usability, method-specified sample
holding times, precision and accuracy, and potential sample contamination. The data were
found to be complete and usable for the purposes of the Pond A HMP and AMP program. The
data quality reviews are summarized in Appendix A.

2.2.3 Groundwater Flow Rate and Direction

Groundwater elevations measured across the Site during the April 2020 event using several
wells throughout the RCRA CCR well network are provided on Table 1. April 2020 groundwater
elevations were used to construct the groundwater contour map provided on Figure 3. The
average hydraulic gradient of 0.0044 ft/ft was calculated using the following well pairs: JHC-MW-
15027/JHC-MW-15028, JHC-MW-15026/JHC-MW-15007, and JHC-MW-15008R/MW-14S (Figure
2). Using the mean hydraulic conductivity of 62 ft/day (ARCADIS, 2016) and an assumed
effective porosity of 0.4, the estimated average seepage velocity is approximately 0.68 ft/day or
250 ft/year for the April 2020 event.

The general groundwater flow direction is similar to that identified in previous monitoring rounds
and continues to demonstrate that the downgradient wells are appropriately positioned to detect
the presence of constituents that could potentially migrate from Pond A.
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3.0 Statistical Evaluation

Assessment monitoring is continuing at Pond A in accordance with the AMP while corrective
measures are further evaluated in accordance with §257.96 and §257.97 as outlined in the
ACM. The following section summarizes the statistical approach applied to assess the second
quarter 2020 groundwater data in accordance with the assessment monitoring program. The
statistical evaluation details are provided in Appendix B (Statistical Evaluation of April 2020
Assessment Monitoring Sampling Event).

3.1 Establishing Groundwater Protection Standards

The Appendix IV GWPSs are used to assess Appendix IV constituent concentrations present in
groundwater as a result of CCR Unit operations by statistically comparing concentrations in the
downgradient wells to the GWPSs for each Appendix IV constituent. The calculation of the
Appendix IV GWPSs is documented in the Groundwater Protection Standards technical
memorandum included in Appendix C of the 2018 Annual Report.

Pursuant to the Pond A AMP, GWPSs were established for the Appendix Il constituents in
accordance with 40 CFR 257.95(h)". The calculation of the Appendix Il GWPSs is documented
in the Groundwater Protection Standards technical memorandum included in Appendix G of
the 2019 Annual Report. Per the Pond A AMP, GWPSs will be established for the Section
11511a(3) constituents not included in Appendix Il of the CCR rule (i.e. iron) and the Section
11519b(2) constituents not included in Appendix IV of the CCR rule (i.e. copper, nickel, silver,
vanadium, and zinc) following the collection of a minimum of four independent data points.

3.2 Data Comparison to Groundwater Protection Standards

Consistent with the Statistical Analysis of Groundwater Monitoring Data at RCRA Facilities,
Unified Guidance (Unified Guidance) (USEPA, 2009), the preferred method for comparisons to
a fixed standard are confidence limits. An exceedance of the standard occurs when the 99
percent lower confidence level of the downgradient data exceeds the GWPS. As documented
in the January 14, 2019 Notification of Appendix IV Constituent Exceeding Groundwater
Protection Standard per §257.95(g), arsenic was present at statistically significant levels above
the GWPSs in one of the six downgradient wells (JHC-MW-15011) at Pond A based on the
statistical data comparison for the first semiannual assessment monitoring event (June 2018),
included as Appendix D of the 2019 Annual Report.

The second quarter 2020 statistical evaluation confirms that arsenic at JHC-MW-15011 is the
only Appendix IV constituent present at statistically significant levels above the GWPSs. As
shown in the data tables and trend tests included in Appendix B, arsenic concentrations at
monitoring well JHC-MW-15011 showed a general increase in 2018 and 2019. Arsenic
concentrations in this well have begun to decline in 2020 but remain above the GWPS.. A
summary of the confidence intervals for April 2020 are provided in Table 6. Table 7 provides a
summary of the statistically significant GWPS exceedances over the most recent four

" As amended per Phase One, Part One of the CCR Rule (83 FR 36435).
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monitoring events.

No other constituents were observed at statistically significant levels exceeding the Appendix IlI
or Appendix IV GWPSs in downgradient monitoring wells at the JHC Pond A during the second
quarter 2020.

Groundwater chemistry is currently changing as a result of closure activities performed at Pond
A. As discussed in the ACM, Pond A has been decommissioned with final cover in place in the
summer of 2019, and groundwater flow direction has changed such that groundwater generally
flows to the south-southeast and mounding is no longer observed as it had been when hydraulic
loading was actively taking place. The cessation of hydraulic loading and recharge of the
aquifer are expected to have an influence on groundwater conditions, and many Appendix IlI
and Appendix IV constituents may be affected by this change. Groundwater conditions will
continue to be monitored while corrective measures continue to be evaluated and a remedy is
selected. Groundwater monitoring in 2020 may reduce uncertainty surrounding the potential
changes in groundwater oxidation-reduction conditions and the effect on contaminant transport.
These observations will be critical for the comparison of corrective measures alternatives.

3.3  GSI Compliance Monitoring Trends

Pursuant to the AMP, trend tests will be used to evaluate groundwater quality at the GSI
monitoring wells. The GSI monitoring wells will be evaluated for detected constituents
(antimony, arsenic, barium, chromium (total), lithium, molybdenum, and selenium) that, based
on monitoring data from Pond A, have the potential to exceed generic GSI criteria at the Pond A
downgradient monitoring wells as detailed in the AMP. An insufficient number of data points
exist for the GSI monitoring wells to complete a statistical evaluation of trends at all locations for
second quarter 2020. Trend analysis will be completed following the collection of a minimum of
four sampling events under the CCR monitoring program and the Pond A AMP2. In the interim,
time-series plots for the GSI monitoring wells MW-13, MW-14S, PZ-24S, and PZ-40S, including
assessment monitoring data collected from June 2018 through April 20203 for the
aforementioned GSI monitoring constituents detailed in the Pond A AMP, are included in
Appendix C.

All of the constituent concentrations at the GSI monitoring wells are below their respective Part
201 generic GSI criteria in April 2020 (Table 5) and there are no apparent trends based on
review of the available data shown on the time series plots (Appendix C).

2 Consistent with the Unified Guidance, a minimum of four observations, preferably eight or more, is
required to construct trends using the Sen’s Slope estimator.

3 An insufficient amount of groundwater was present in February and April 2020 to collect sample for total
metals for MW-13. Select dissolved metal results collected at MW-13 in accordance with the JH Campbell
Dry Ash Landfill Hydrogeological Monitoring Plan (HMP) are included in the time-series plots for February
and April 2020.
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4.0 Conclusions and Recommendations

Assessment monitoring is ongoing at Pond A while corrective action continues to be assessed.
Pond A has been decommissioned and the final cover has been placed. Overall, the statistical
evaluations have confirmed that arsenic is the only Appendix IV constituent present at

statistically significant levels above the GWPSs and compliance for the GSI pathway is currently
met based on data collected from the GSI monitoring wells located downgradient from Pond A.

The ACM also documents that groundwater nature and extent have been defined, as required in
§257.95(g)(1). Although arsenic concentrations had exceeded the GWPS in on-site
groundwater, an evaluation of risk demonstrates that there are currently no adverse effects on
human health or the environment from either surface water or groundwater due to CCR
management at Pond A.

Consumers Energy has also completed the final cover for Pond A in summer of 2019. The
ACM report provided a high-level assessment of groundwater remediation technologies that
could potentially address site-specific constituents of concern (i.e. arsenic) under known
groundwater conditions. Changes in groundwater chemistry continue to be evaluated following
the completion of capping at Pond A. Groundwater monitoring in 2020 will reduce uncertainty
surrounding potential changes in groundwater oxidation-reduction conditions and the effect on
contaminant transport. These observations will be critical for the comparison of corrective
measures alternatives.

Consumers Energy will continue to evaluate corrective measures in accordance with §257.96
and §257.97. The groundwater management remedy for the JHC Pond A will be selected as
soon as feasible to, at a minimum, meet the federal standards of §257.97(b) of the CCR Rule.
Consumers Energy will continue executing the self-implementing groundwater compliance
schedule in conformance with §257.90 - §257.98. The next quarterly Pond A HMP and AMP
monitoring events are scheduled for July and October 2020.
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Table 1

Summary of Groundwater Elevation Data — Second Quarter 2020
JH Campbell — Assessment Monitoring Program
West Olive, Michigan

Ground TOC ) . Screen Interval April 13, 2020
WeI.I Surfape Elevation Geologic Unit of Elevation
Location Elevation Screen Interval Depth to Groundwater
() (ft) (ft) Water Elevation
(ft BTOC) (ft)
Background
JHC-MW-15023 617.01 619.98 Sand 603.0 to| 593.0 15.00 604.98
JHC-MW-15024 613.79 616.62 Sand 606.8 to| 596.8 9.92 606.70
JHC-MW-15025 614.14 617.17 Sand 607.1 to| 597.1 8.93 608.24
JHC-MW-15026 615.09 618.04 Sand 607.1 to| 597.1 10.61 607.43
JHC-MW-15027 614.77 617.30 Sand 604.8 to| 594.8 10.87 606.43
JHC-MW-15028 611.02 613.80 Sand 603.0 to 593.0 11.51 602.29
JHC-MW-15029 608.08 610.95 Sand 600.1 to| 590.1 9.60 601.35
JHC-MW-15030 604.05 607.17 Sand 600.1 to| 590.1 8.22 598.95
Pond 1N, 1S, 2N, 2S
JHC-MW-15001 607.02 609.53 Sand 603.5 to| 598.5 11.41 598.12
JHC-MW-15002 618.18 621.27 Sand 590.2 to| 580.2 23.88 597.39
JHC-MW-15003 623.16 627.20 Sand 595.2 to| 585.2 32.35 594.85
JHC-MW-15005 606.22 609.99 Sand 579.2 to| 569.2 18.01 591.98
JHC-MW-18004 602.92 605.72 Sand 596.9 to| 586.9 11.33 594.39
JHC-MW-18005 600.30 603.16 Sand 595.3 to| 585.3 10.18 592.98
Pond 3N, 3S
JHC-MW-15013 632.40 635.25 Sand 604.4 to 594.4 34.28 600.97
JHC-MW-15015 632.46 635.20 Sand 604.5 to| 594.5 33.44 601.76
JHC-MW-15016 631.81 632.52 Sand 603.8 to| 593.8 30.70 601.82
JHC-MW-18001 609.09 611.98 Sand 603.1 to| 593.1 11.04 600.94
JHC-MW-18002 605.53 608.93 Sand 602.0 to 592.0 8.37 600.56
JHC-MW-18003 605.36 608.78 Sand 601.9 to| 591.9 8.30 600.48
Landfill
JHC-MW-15017 613.69 616.61 Sand 603.7 to| 593.7 13.05 603.56
JHC-MW-15018 614.26 617.02 Sand 604.3 [to 594.3 13.80 603.22
JHC-MW-15019 609.81 612.86 Sand 603.8 to| 593.8 10.22 602.64
JHC-MW-15022 620.92 623.79 Sand 597.9 to| 587.9 27.28 596.51
JHC-MW-15031 632.94 635.87 Sand 599.9 to| 589.9 41.84 594.03
JHC-MW-15032 611.32 614.29 Sand 598.3 to| 588.3 15.31 598.98
JHC-MW-15033 618.08 620.99 Sand 602.1 to| 592.1 19.89 601.10
JHC-MW-15034 612.90 615.97 Sand 601.9 to| 591.9 13.55 602.42
JHC-MW-15035 632.53 634.28 Sand 599.5 to| 589.5 39.11 595.17
JHC-MW-15036 617.94 618.34 Sand 597.9 to| 587.9 25.43 592.91
JHC-MW-15037 614.28 616.06 Sand 591.3 to| 586.3 23.97 592.09
Pond A
JHC-MW-15006 624.74 627.58 Sand 599.7 to| 589.7 33.65 593.93
JHC-MW-15007 624.82 627.70 Sand 602.8 to| 592.8 33.95 593.75
JHC-MW-15008 632.43 635.30 Sand 604.4 to| 594.4 Decommissioned
JHC-MW-15008R® | 632.32 634.67 Sand 597.3 [to| 587.3 41.46 593.21
JHC-MW-15009 632.33 635.32 Sand 602.3 to| 592.3 41.77 593.55
JHC-MW-15010 632.55 635.57 Sand 602.6 to 592.6 41.28 594.29
JHC-MW-15011 627.71 630.83 Sand 600.7 to| 590.7 37.83 593.00
Downgradient Wells
MW-13 593.40 595.37 Clayey Silt 587.9 |to| 585.4 9.59 585.78
MW-14S 587.36 590.98 Sand 582.9 |to| 577.9 8.38 582.60
Pz-23S 602.84 604.97 Sand 591.8 |to| 586.8 14.81 590.16
PZ-24S 586.56 590.15 Sand 584.6 |to| 579.6 7.94 582.21
Pz-40S 589.51 593.25 Sand 585.5 |to| 575.5 9.86 583.39
TW-19-04A 608.15 611.44 Sand 591.2 |to| 586.2 20.85 590.59
TW-19-05 603.44 606.36 Sand 592.8 |to| 587.8 14.37 591.99
TW-19-06A 599.61 602.54 Sand 592.3 |to| 587.3 11.81 590.73

Notes:

Survey conducted by Nederveld, November 2015, October 2018, December 2018, and August 2019.
Elevation in feet relative to North American Vertical Datum 1988 (NAVD 88).

TOC: Top of well casing.

ft BTOC: Feet below top of well casing.

--: Not measured
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Summary of Field Parameters: Second Quarter 2020

Table 2

JH Campbell Pond A — Assessment Monitoring Program

West Olive, Michigan

Dissolved OX|dat|.0n Specific -
Sample Location Sample Date Oxygen Reduct!on pH Conductivity Temperature Turbidity
Potential
ppm mV su umhos/cm deg C ntu
Background
JHC-MW-15023 4/16/2020 0.81 208.9 5.4 84 8.2 0.0
JHC-MW-15024 4/16/2020 0.87 203.3 6.5 321 7.5 0.0
JHC-MW-15025 4/16/2020 4.19 193.8 6.2 215 7.2 0.0
JHC-MW-15026 4/16/2020 2.86 189.4 6.4 185 8.1 0.0
JHC-MW-15027 4/16/2020 4.13 147.2 5.6 59 7.7 2.8
JHC-MW-15028 4/16/2020 7.13 186.4 6.0 82 8.8 0.0
Pond A
JHC-MW-15006 4/14/2020 0.36 -11.6 7.2 807 13.7 0.0
JHC-MW-15007 4/14/2020 3.82 69.7 7.0 545 13.3 0.0
JHC-MW-15008R 4/14/2020 1.41 56.0 6.9 824 13.8 1.3
JHC-MW-15009 4/14/2020 3.52 66.6 7.2 587 14.3 0.3
JHC-MW-15010 4/14/2020 2.78 132.1 6.6 555 13.1 0.0
JHC-MW-15011 4/15/2020 0.32 -122.9 7.6 803 14.0 0.5
Pond A GSI
MW-13 4/13/2020" - - 7.5 56 - -
MW-14S 4/16/2020 3.72 152.4 5.0 24 8.5 1.6
PZ-24S 4/16/2020 3.24 107.6 5.0 31 7.1 1.3
PZ-40S 4/16/2020 1.29 198.3 4.4 23 7.0 1.4
Notes:
mg/L - Milligrams per Liter.
mV - Millivolts.

SU - Standard units

umhos/cm - Micromhos per centimeter.

°C - Degrees Celcius

NTU - Nephelometric Turbidity Unit.

-- - Not sampled.

(1) - Insufficient amount of groundwater present to collect sample for total metals. Reported results are from sampling completed in accordance with the
JH Campbell Dry Ash Landfill Hydrogeological Monitoring Plan (HMP).
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Summary of Groundwater Sampling Results (Analytical): Second Quarter 2020

Table 3

JH Campbell Background — Assessment Monitoring Program
West Olive, Michigan

Sample Location:] JHC-MW-15023 | JHC-MW-15024 | JHC-MW-15025 | JHC-MW-15026 | JHC-MW-15027 | JHC-MW-15028
Sample Date: 4/16/2020 4/16/2020 4/16/2020 4/16/2020 4/16/2020 4/16/2020
MI Non-
Constituent Unit EPA MCL MI Residential* Residential* MI GSIA
Appendix I
Boron ug/L NC 500 500 7,200 45 22 26 <20 <20 <20
lcalcium mg/L NC NC NC 500 9.59 32.8 16.1 16.6 7.78 11.1
[lchloride mg/L 250** 250 250 500 1.84 20.1 15.8 7.21 <1.00 <1.00
Fluoride ug/L 4,000 NC NC NC < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000
Sulfate mg/L 250** 250 250 500 9.75 6.26 8.63 6.94 7.86 5.22
Total Dissolved Solids mg/L 500** 500 500 500 56 158 98 76 37 42
LpH, Field SU 6.5 - 8.5** 6.5-8.5 6.5-8.5 6.5-9.0 5.4 6.5 6.2 6.4 5.6 6.0
Appendix IV
Antimony ug/L 6 6.0 6.0 130 <1 <1 <1 <1 <1 <1
Arsenic ug/L 10 10 10 10 <1 <1 <1 <1 <1 <1
Barium ug/L 2,000 2,000 2,000 820 20 18 20 15 25 14
[IBeryllium ug/L 4 4.0 4.0 18 <1 <1 <1 <1 <1 <1
[[Cadmium ug/L 5 5.0 5.0 3.5 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
[IChromium ug/L 100 100 100 11 <1 <1 <1 <1 <1 <1
[[Cobalt ug/L NC 40 100 100 <15 <6 <6 <15 <6 <15
[IFluoride ug/L 4,000 NC NC NC < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000
IlLead ug/L NC 4.0 4.0 39 <1 <1 <1 <1 <1 <1
[ILithium ug/L NC 170 350 440 <10 <10 <10 <10 <10 <10
[[Mercury ug/L 2 2.0 2.0 0.20# <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
[IMolybdenum ug/L NC 73 210 3,200 <5 <5 <5 <5 <5 <5
[[Radium-226 pCi/L NC NC NC NC <0.165 <0.222 <0.280 <0.139 <0.184 <0.262
[[Radium-228 pCi/L NC NC NC NC <0.634 <0.717 <1.90 <0.676 <1.37 < 0.651
Radium-226/228 pCi/L 5 NC NC NC <0.634 <0.717 <1.90 <0.676 <1.37 < 0.651
Selenium ug/L 50 50 50 5.0 <1 <1 <1 <1 <1 <1
Thallium ug/L 2 2.0 2.0 3.7 <2 <2 <2 <2 <2 <2
MI Part 115 Parameters
[liron ug/L 300** 300" 300" 500,000 38 182 33 25 33 29
[[Copper ug/L 1,000** 1,000 1,000 15 <1 <1 <1 <1 <1 <1
Nickel ug/L NC 100 100 86 <1 <2 <2 <1 <2 <1
Silver ug/L 100** 34 98 0.20 <0.2 <0.3 <0.2 <0.2 <0.2 <0.2
Vanadium ug/L NC 4.5 62 27 <2 <2 <2 <2 <2 <2
Zinc ug/L 5,000* 2,400 5.000(") 190 <10 <10 <10 <10 <10 <10
Notes:
ug/L - micrograms per liter.
mg/L - milligrams per liter.
SU - standard units; pH is a field parameter.
pCi/L - picocuries per liter.
MCL - Maximum Contaminant Level, EPA Drinking Water Standards and Health Advisories, April 2012.
NC - no criteria.
-- - not analyzed.
* - Michigan Part 201 Generic Drinking Water Cleanup Criteria, December 30, 2013.
** - Secondary Maximum Contaminant Level (SMCL), EPA Secondary Drinking Water Regulations (SDWR), April 2012.
A - Michigan Part 201 Groundwater Surface Water Interface (GSI) Criteria. Hardness-dependent criteria calculated using
site-specific hardness of 180 mg CaCO3/L as measured at surface water sample SW-01 collected on April 9, 2018
from the Pigeon River. Chromium GSI criterion based on hexavalent chromium per footnote {H}.
# - If detected above 0.20 ug/L, further evaluation of low-level mercury may be necessary to evaluate the GSI pathway
per Michigan Part 201 and EGLE policy and procedure 09-014 dated June 20, 2012.
BOLD value indicates an exceedance of one or more of the listed criteria.
RED value indicates an exceedance of the MCL.
All metals were analyzed as total unless otherwise specified.
(1) - Criterion is the aesthetic drinking water value per footnote {E}.
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Summary of Groundwater Sampling Results (Analytical): Second Quarter 2020

Table 4

JH Campbell Pond A — Assessment Monitoring Program
West Olive, Michigan

Sample Location:] JHC-MW-15006 JHC-MW-15007 JHC-MW-15008R | JHC-MW-15009 | JHC-MW-15010 | JHC-MW-15011
Sample Date: 4/14/2020 4/14/2020 4/14/2020 4/14/2020 4/14/2020 4/15/2020
MI Non-
Constituent Unit EPA MCL MI Residential* Residential* MI GSI*
Appendix Il
Boron ug/L NC 500 500 7,200 284 242 505 874 2,350 2,870
[lcalcium mg/L NC NC NC 500 102 62.1 99.9 78.7 82.7 112
[[Chioride mg/L 250** 250 250 500 24.9 14.1 25.0 6.95 3.20 4.16
Fluoride ug/L 4,000 NC NC NC < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000
Sulfate mg/L 250** 250 250 500 260 83.0 235 491 35.9 183
Total Dissolved Solids mg/L 500** 500 500 500 562 336 566 354 333 542
[pH, Field SU 6.5 - 8.5** 6.5-8.5 6.5-8.5 6.5-9.0 7.2 7.0 6.9 7.2 6.6 7.6
Appendix IV
Antimony ug/L 6 6.0 6.0 130 1 <A1 1 1 <1 4
Arsenic ug/L 10 10 10 10 5 3 <1 <1 <1 25
Barium ug/L 2,000 2,000 2,000 820 353 266 252 307 276 514
[Beryllium ug/L 4 4.0 4.0 18 <1 <1 <1 <1 <1 <1
Cadmium ug/L 5 5.0 5.0 3.5 <0.2 <0.2 <0.2 <0.2 <0.2 0.2
Chromium ug/L 100 100 100 11 1 2 <1 1 1 <1
Cobalt ug/L NC 40 100 100 <15 <15 <15 <15 <15 <6
||Fluoride ug/L 4,000 NC NC NC < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000
[lLead ug/L NC 4.0 4.0 39 <1 <1 <1 <1 <1 <1
[lLithium ug/L NC 170 350 440 13 14 19 14 20 21
(Mercury ug/L 2 2.0 2.0 0.20# <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
[IMolybdenum ug/L NC 73 210 3,200 16 <5 <5 <5 <5 7
||Radium-226 pCi/L NC NC NC NC 0.426 0.197 0.180 0.394 0.270 0.242
[[Radium-228 pCilL NC NC NC NC 0.518 < 0.456 < 0.429 0.573 0.752 0.606
Radium-226/228 pCi/L 5 NC NC NC 0.944 < 0.456 0.549 0.967 1.02 0.848
Selenium ug/L 50 50 50 5.0 9 22 6 77 158 29
Thallium ug/L 2 2.0 2.0 3.7 <2 <2 <2 <2 <2 <2
MI Part 115 Parameters
[liron ug/L 300** 300" 300" 500,000 26 <20 134 <20 <20 145
[Copper ug/L 1,000** 1,000 1.000™" 15 1 1 2 1 1 1
Nickel ug/L NC 100 100 86 1 <A1 <1 <A1 <1 <2
Silver ug/L 100** 34 98 0.20 <04 <0.2 <0.2 <0.2 <0.2 <04
Vanadium ug/L NC 45 62 27 10 14 <2 <2 4 40
Zinc ug/L 5,000** 2,400 5 000" 190 <10 <10 <10 <10 <10 <10
Notes:
ug/L - micrograms per liter.
mg/L - milligrams per liter.
SU - standard units; pH is a field parameter.
pCilL - picocuries per liter.
MCL - Maximum Contaminant Level, EPA Drinking Water Standards and Health Advisories, April 2012.
NC - no criteria.
-- - not analyzed.
* - Michigan Part 201 Generic Drinking Water Cleanup Criteria, December 30, 2013.
** - Secondary Maximum Contaminant Level (SMCL), EPA Secondary Drinking Water Regulations (SDWR), April 2012.
A - Michigan Part 201 Groundwater Surface Water Interface (GSI) Criteria. Hardness-dependent criteria calculated using
site-specific hardness of 180 mg CaCO3/L as measured at surface water sample SW-01 collected on April 9, 2018
from the Pigeon River. Chromium GSI criterion based on hexavalent chromium per footnote {H}.
# - If detected above 0.20 ug/L, further evaluation of low-level mercury may be necessary to evaluate the GSI pathway
per Michigan Part 201 and EGLE policy and procedure 09-014 dated June 20, 2012.
BOLD value indicates an exceedance of one or more of the listed criteria.
RED value indicates an exceedance of the MCL.
All metals were analyzed as total unless otherwise specified.
(1) - Criterion is the aesthetic drinking water value per footnote {E}.
TRC | Consumers Energy
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Table 5

Summary of Groundwater Sampling Results (Analytical): Second Quarter 2020

JH Campbell Pond A GSI - Assessment Monitoring Program
West Olive, Michigan

Sample Location: MW-13 MW-14S PZ-24S PZ-40S
Sample Date:)]  4/13/2020'" 4/16/2020 4/16/2020 4/16/2020
MI Non-
Constituent Unit EPA MCL MI Residential* Residential* MI GSI*

Antimony ug/L 6 6.0 6.0 130 <1 <1 <1 <1
Arsenic ug/L 10 10 10 10 <1 <1 <1 <1
Barium ug/L 2,000 2,000 2,000 820 - 8 24 22
[IChromium ug/L 100 100 100 11 <1 <1 2 1

[ILithium ug/L NC 170 350 440 20 <10 <10 <10
[IMolybdenum ug/L NC 73 210 3,200 <5 <5 <5 <5
[[Selenium ug/L 50 50 50 5.0 2 <1 <1 <1

Notes:

ug/L - micrograms per liter.
MCL - Maximum Contaminant Level, EPA Drinking Water Standards and Health Advisories, April 2012.

NC - no criteria.
-- - not analyzed.

* - Michigan Part 201 Generic Drinking Water Cleanup Criteria, December 30, 2013.
A - Michigan Part 201 Groundwater Surface Water Interface (GSI) Criteria. Hardness-dependent criteria calculated using
site-specific hardness of 180 mg CaCO3/L as measured at surface water sample SW-01 collected on April 9, 2018

from the Pigeon River. Chromium GSI criterion based on hexavalent chromium per footnote {H}.
BOLD value indicates an exceedance of one or more of the listed criteria.
RED value indicates an exceedance of the MCL.

All metals were analyzed as total unless otherwise specified.

(1) - Insufficient amount of groundwater present to collect sample for total metals. Reported results are dissolved metals (boron, antimony, arsenic, chromium, lithium, molybdenum, selenium, nickel, vanadium)
collected in accordance with the JH Campbell Dry Ash Landfill Hydrogeological Monitoring Plan (HMP).
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Summary of Groundwater Protection Standard Exceedances — Second Quarter 2020

Table 6

JH Campbell Pond A — Assessment Monitoring Program

West Olive, Michigan

. . JHC-MW-15006 JHC-MW-15008R JHC-MW-15009 JHC-MW-15010 JHC-MW-15011
Constituent Units GWPS
LCL UCL LCL UCL LCL UCL LCL UCL LCL UCL

Boron ug/L 500 - - 88 510 96 460 97 2,800 200 1,500
Sulfate mg/L 250 27 260 -- -- -- -- -- -- -- --
TDS mg/L 500 140 460 160 480 -- -- -- -- 150 650
pH SuU 55-8.8 -- -- -- -- -- -- -- -- 7.4 8.9
Arsenic ug/L 10 -- -- -- -- -- -- -- -- 16 38
Chromium ug/L 100 -- -- -- -- -- -- 0.5 370 -- --
Selenium ug/L 50 -- -- 1.7 110 0.73 51 2.3 150 1.0 100
Notes:

ug/L - micrograms per Liter

mg/L - milligrams per Liter

SU - standard units; pH is a field parameter.

-- - Not Applicable; well/parameter pair did not directly exceed the GWPS and was not included in further analysis.

GWPS - Groundwater Protection Standard as established in TRC's Technical Memoranda dated October 15, 2018 and December 23, 2019.

UCL - Upper Confidence Limit (a = 0.01) of the downgradient data set.

LCL - Lower Confidence Limit (a = 0.01) of the downgradient data set.

I:l Indicates a statistically significant exceedance of the GWPS. An exceedance occurs when the LCL is greater than the GWPS.
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Table 7

Summary of Groundwater Exceedances

Second Quarter 2020

JH Campbell Plant Pond A, West Olive, Michigan

MICHIGAN DEPARTMENT OF ENVIRONMENT, GREAT LAKES, AND ENERGY
SUMMARY OF STATISTICAL EXCEEDANCES

Datais in (X) ug/L or
() mg/L
unless otherwise stated

Facility: JH Campbell - WDS# 395496
Statistical Limit
. Part 201 2 Qtr. 2020 1 Qtr. 2020 4 Qtr. 2019 2 Qtr. 2019
Well # Location Parameter (or 'CC' for
GRCC Control Charts) (bold >201) (bold >201) (bold >201) (bold >201)
JHC-MW-15011 |Downgradient Arsenic 10 LCL 25 31 44O 36 W
Notes:

Table summarizes statistsically significant Groundwater Protection Standards (GWPSs) exceedances as determined using confidence intervals.

LCL - Lower confidence limit

(1) - Exceeded Part 201 Generic Residential Cleanup Criteria (GRCC) but did not result in a statistically significant GWPS exceedance.
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Laboratory Data Quality Review
Groundwater Monitoring Event April 2020
CEC JH Campbell Background Wells

Groundwater samples were collected by Consumers Energy (CE) Laboratory Services for the
April 2020 sampling event. Samples were analyzed for metals, anions, and total dissolved
solids (TDS) by CE Laboratory Services in Jackson, Missouri. The laboratory analytical results
were reported in laboratory project number 20-0395.

During the April 2020 sampling event, a groundwater sample was collected from each of the
following wells:

= JHC-MW-15023 = JHC-MW-15024 = JHC-MW-15025
= JHC-MW-15026 = JHC-MW-15027 = JHC-MW-15028

Each sample was analyzed for the following constituents:

Analyte Group Method

Anions (Fluoride, Chloride, Sulfate) EPA 300.0
Total Dissolved Solids (TDS) SM 2540C
Total Metals SW-846 6020, SW-846 7470A

Note that results for an extended list of metals (magnesium, potassium, and sodium), ammonia,
nitrate, nitrite, alkalinity, and sulfide were provided for samples JHC-MW-15024, JHC-MW-
15025, and JHC-MW-15027 as supplemental monitoring in laboratory project number 20-0395
but were not evaluated or included in this review. Further, the evaluation of radium results for
samples collected during the April 2020 sampling event will be included in a supplemental
review once results are available.

TRC reviewed the laboratory data to assess data usability. The following sections summarize
the data review procedure and the results of the review.

Data Usability Review Procedure

The analytical data were reviewed using the USEPA National Functional Guidelines for
Inorganic Superfund Methods Data Review (USEPA, 2017). The following items were included
in the evaluation of the data:

m  Sample receipt, as noted in the cover page or case narrative;
m  Technical holding times for analyses;
m  Reporting limits (RLs) compared to project-required RLs;

m  Data for equipment blanks and field blanks. Field and equipment blanks are used to
assess potential contamination arising from field procedures;



m  Percent recoveries for matrix spike (MS) and matrix spike duplicates (MSD), when
performed on project samples. Percent recoveries are calculated for each analyte spiked
and used to assess bias due to sample matrix effects;

m  Data for laboratory duplicates, when performed on project samples. The laboratory
duplicates are replicate analyses of one sample and are used to assess the precision of the
analytical method;

m  Data for blind field duplicates. Field duplicate samples are used to assess variability
introduced by the sampling and analytical processes; and

m  Overall usability of the data.

It should be noted that results for method blanks and laboratory control samples were not
provided for review by the laboratory. Therefore, potential contamination arising from laboratory
sample preparation and/or analytical procedures and the accuracy of the analytical method
using a clean matrix could not be evaluated.

This data usability report addresses the following items:

m  Usability of the data if quality control (QC) results suggest potential problems with all or
some of the data;

m  Actions regarding specific QC criteria exceedances.

Review Summary

The data quality objectives and laboratory completeness goals for the project were met, and the
data are usable for their intended purpose. A summary of the data quality review, including
non-conformances and issues identified in this evaluation are noted below.

m  The reviewed Appendix Ill and IV constituents as well as iron, copper, nickel, silver,
vanadium, and zinc will be utilized for the purposes of an assessment monitoring program.

m  Data are usable for the purposes of the assessment monitoring program.

m  When the data are evaluated through an assessment monitoring statistical program,
findings below may be used to support the removal of outliers.

QA/QC Sample Summary

m  Preparation dates were not provided by the laboratory. Since the analyses were performed
within the preparation holding times, where applicable, there is no impact on data usability
due to this issue.

m  The cooler temperatures were between 6.1 and 8.2 degrees Celsius and the laboratory
noted that samples were not received on ice. Samples were not received by the laboratory
on the same day as collection. Therefore, results for TDS and anions in all samples
collected during this sampling event should be considered estimated and may be biased
low as summarized in the attached table. However, results for TDS and anions are
consistent with historical results. Therefore, data usability is not affected.

m  One equipment blank (EB-03) and one field blank (FB-03) were collected. Target analytes
were not detected in these blank samples.

m  MS and MSD analyses were performed on sample JHC-MW-15025 for mercury, metals,
and anions. The recoveries were within the acceptance limits. Relative percent differences



(RPDs) were not provided by the laboratory and therefore were not evaluated; further,
MS/MSD concentrations were not provided by the laboratory. However, since all recoveries
were within the acceptance limits, there is no impact on data usability due to this issue.

The field duplicate pair samples were DUP-03/JHC-MW-15023. All criteria were met.

It is unknown if laboratory duplicate analyses were performed on a sample from this data
set since the QC reported by the laboratory was incomplete.

Undiluted laboratory RLs were at the project-specified RLs in the monitoring plan with the
following exceptions/notes:

RLs for total boron (20 ug/L), chloride (1,000 ug/L), and TDS (10,000 ug/L) were lower
than the monitoring plan RLs (50 pg/L, 2,000 ug/L, and 50,000 ug/L, respectively).
Boron in JHC-MW-15023, JHC-MW-15024, JHC-MW-15025, and DUP-03, TDS in JHC-
MW-15027, JHC-MW-15028, and DUP-03, and chloride in JHC-MW-15023 were
affected by the lower RL since boron, chloride, and/or TDS were detected in these
samples above the laboratory’s RL and below the monitoring plan RL. RLs are
consistent with the Michigan Department of Environment, Great Lakes, and Energy
(EGLE) Op Memo WMRPD-115-14; therefore, data usability is not affected.

The RL for total barium (5 ug/L) in all samples was higher than the monitoring plan RL
(1 pg/L). However, barium was detected in all samples except for the blanks (EB-03
and FB-03). The RL is consistent with the EGLE Op Memo; therefore, data usability is
not affected.

The nondetect RL for total cobalt (15 pg/L) in all samples was higher than the
monitoring plan RL (6 pg/L) and does not meet project needs.

The laboratory indicated in the case narrative that due to matrix interference/possible
carry over effects, the RL for silver was increased to 0.3 pg/L for sample JHC-MW-
15024; this RL does not meet the project-specified RL of 0.2 ug/L.



Attachment A

Summary of Data Non-Conformances for Landfill Groundwater Analytical Data
JH Campbell Background Wells - RCRA CCR Monitoring Program

West Olive, Michigan

Samples Collection Analyte Non-Conformancel/lssue
Date

JHC-MW-15023 4/16/2020

JHC-MW-15024 4/16/2020

JHC-MW-15025 4/16/2020

JHC-MW-15026 4/16/2020 TDS’ Samples not received on ice with elevated cooler temperature; sample results should be considered estimated

Chloride, . . . ) . ) .

JHC-MW-15027 4/16/2020 Fluoride and may be biased low. However, results were consistent with historical results; therefore, data usability is not
JHC-MW-15028 4/16/2020 | guate  |ffECted.

EB-03 4/16/2020

FB-03 4/16/2020

DUP-03 4/16/2020
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Laboratory Data Quality Review
Groundwater Monitoring Event April 2020 — Radium
Consumers Energy JH Campbell Background Wells

Groundwater samples were collected by Consumers Energy (CE) Laboratory Services for the
April 2020 sampling event. Samples were analyzed for radium; radium analyses were
subcontracted to Eurofins TA in St. Louis, Missouri (Eurofins TA — St. Louis). The laboratory
analytical results were reported in laboratory project number 160-37918-1.

During the April 2020 sampling event, a groundwater sample was collected from each of the
following wells:

" JHC-MW-15023 " JHC-MW-15024 " JHC-MW-15025
" JHC-MW-15026 " JHC-MW-15027 " JHC-MW-15028

Each sample was analyzed for the following constituents:

Analyte Group Method

Radium (Radium-226, Radium-228, Combined Radium) EPA 903.0, EPA 904.0

TRC reviewed the laboratory data to assess data usability. The following sections summarize
the data review procedure and the results of the review.

Data Usability Review Procedure

The analytical data were reviewed using the Department of Energy Evaluation of Radiochemical
Data Usability (USDOE, 1997). The following items were included in the evaluation of the data:

m  Sample receipt, as noted in the cover page or case narrative;
m  Technical holding times for analyses;
m  Reporting limits (RLs) compared to project-required RLs;

m Data for method blanks, equipment blanks, and field blanks, where applicable. Method
blanks are used to assess potential contamination arising from laboratory sample
preparation and/or analytical procedures. Field and equipment blanks are used to assess
potential contamination arising from field procedures;

m  Data for laboratory control samples (LCSs) and laboratory control sample duplicates
(LCSDs), when performed. The LCSs and/or LCSDs are used to assess the accuracy of
the analytical method using a clean matrix;

m  Percent recoveries for matrix spike (MS) and matrix spike duplicates (MSD), when
performed on project samples. Percent recoveries are calculated for each analyte spiked
and used to assess bias due to sample matrix effects;

m Data for laboratory duplicates, when performed on project samples. The laboratory
duplicates are replicate analyses of one sample and are used to assess the precision of the
analytical method;



m  Percent recoveries for carriers. Carriers are used to assess the chemical yield for the
preparation and/or instrument efficiency;

m  Data for blind field duplicates. Field duplicate samples are used to assess variability
introduced by the sampling and analytical processes; and

m  Overall usability of the data.

This data usability report addresses the following items:

m  Usability of the data if quality control (QC) results suggest potential problems with all or
some of the data;

m  Actions regarding specific QC criteria exceedances.

Review Summary

The data quality objectives and laboratory completeness goals for the project were met, and the
data are usable for their intended purpose. A summary of the data quality review, including
non-conformances and issues identified in this evaluation are noted below.

m  The reviewed Appendix IV constituents will be utilized for the purposes of an assessment
monitoring program.

m Data are usable for the purposes of the assessment monitoring program.

m  When the data are evaluated through an assessment monitoring statistical program,
findings below may be used to support the removal of outliers.

QA/QC Sample Summary

m A method blank was analyzed with each analytical batch. Target analytes were not
detected in the method blank samples.

= One equipment blank (EB-03) and one field blank (FB-03) were collected. Target analytes
were not detected.

m The LCS and LCSD recoveries and relative percent differences (RPDs) were within QC
limits with the following exceptions.

- The recovery for radium-228 (24%) in the LCSD and the replicate error ratio (RER) in
the LCS/LCSD analyses (3.46) performed with preparation batch 471099 were outside
of the acceptance limits (75-125% and 1, respectively). The laboratory indicated that
there was insufficient sample volume for re-preparation. There is no adverse impact on
the data usability due to these issues since the recovery for radium-228 was acceptable
in the LCS.

m  MS and MSD analyses were not performed.

m  The field duplicate pair samples were DUP-03/JHC-MW-15023; all criteria were met.
m  Laboratory duplicate analyses were not performed.

m  Carrier recoveries were within 40-110% with the following exceptions.

- The barium carrier recoveries in the radium-228 analyses of samples JHC-MW-15025
(25.8%) and sample JHC-MW-15027 (34.7%) were below the acceptance criteria (40-
110%). The laboratory indicated that there was physical evidence of matrix interference
present during sample preparation; there was insufficient sample volume for re-



preparation. Therefore, the nondetect results for radium-228 in these samples should
be considered estimated and biased low, as summarized in the attached table.
However, the nondetect results were within or above the range of historical results.
Therefore, data usability is not affected.

Samples did not undergo a 21-day wait period prior to radium-226 analysis; however,
combined radium results were < 5 pCi/L so there is no impact on data usability.

The minimum detectable concentrations (MDCs) for radium-228 in samples JHC-MW-
15025 (1.90 pCi/L) and sample JHC-MW-15027 (1.37 pCi/L) were above the project-
specified limit of 1.00 pCi/L likely due to matrix interference; however, combined radium
results were < 5 pCi/L so there is no adverse impact on data usability.



Attachment A
Summary of Data Non-Conformances

JH Campbell Background — RCRA CCR Monitoring Program

West Olive, Michigan

Samples Collection Analyte Non-Conformance/lssue

Date
JHC-MW-15025 4/16/2020 Radium 228 Low barium carrier recovery. Potential low bias exists for these nondetect results. However, results are within or
JHC-MW-15027 4/16/2020 above the range of historical results; therefore, data usability is not affected.
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Laboratory Data Quality Review
Groundwater Monitoring Event April 2020
CEC JH Campbell Pond A and Downgradient Wells

Groundwater samples were collected by Consumers Energy (CE) Laboratory Services for the
April 2020 sampling event. Samples were analyzed for select total and/or dissolved metals,
anions, and total dissolved solids by CE Laboratory Services in Jackson, Michigan. The
laboratory analytical results were reported in laboratory project numbers 20-0384 and 20-0405.

During the April 2020 sampling event, a groundwater sample was collected from each of the
following wells:

" JHC-MW-15006 " JHC-MW-15007 " JHC-MW-15008R
" JHC-MW-15009 " JHC-MW-15010 " JHC-MW-15011
" MW-14S " PZ-24S " PZ-40S

Well MW-13 was purged dry, so a sample was not collected for total metals.

Each sample was analyzed for one or more of the following constituents:

Analyte Group ‘ Method
Anions (Fluoride, Chloride, Sulfate) EPA 300.0
Total Dissolved Solids (TDS) SM 2540C
Total and/or Dissolved Metals SW-846 6020B, SW-846 7470A

Note that results for an extended list of metals (magnesium, sodium, and potassium), ammonia,
nitrate, nitrite, alkalinity, and sulfide were provided for sample JHC-MW-15011 as supplemental
monitoring in laboratory project number 20-0384 but were not evaluated or included in this
review. Further, the evaluation of radium results for samples collected during the April 2020
sampling event will be included in a supplemental review once results are available.

TRC reviewed the laboratory data to assess data usability. The following sections summarize
the data review procedure and the results of the review.

Data Usability Review Procedure

The analytical data were reviewed using the USEPA National Functional Guidelines for
Inorganic Superfund Data Review (USEPA, 2017). The following items were included in the
evaluation of the data:

m  Sample receipt, as noted in the cover page or case narrative;
m  Technical holding times for analyses;

m  Reporting limits (RLs) compared to project-required RLs;



m Data for equipment blanks and field blanks. Field and equipment blanks are used to
assess potential contamination arising from field procedures;

m  Percent recoveries for matrix spike (MS) and matrix spike duplicates (MSD), when
performed on project samples. Percent recoveries are calculated for each analyte spiked
and used to assess bias due to sample matrix effects;

m  Data for laboratory duplicates, when performed on project samples. The laboratory
duplicates are replicate analyses of one sample and are used to assess the precision of the
analytical method;

m  Data for blind field duplicates. Field duplicate samples are used to assess variability
introduced by the sampling and analytical processes; and

m  Overall usability of the data.
It should be noted that results for method blanks and laboratory control samples were not
provided for review. Therefore, potential contamination arising from laboratory sample

preparation and/or analytical procedures and the accuracy of the analytical method using a
clean matrix could not be evaluated for all parameters included in this review.

This data usability report addresses the following items:

m  Usability of the data if quality control (QC) results suggest potential problems with all or
some of the data;

m  Actions regarding specific QC criteria exceedances.

Review Summary

The data quality objectives and laboratory completeness goals for the project were met, and the
data are usable for their intended purpose. A summary of the data quality review, including
non-conformances and issues identified in this evaluation are noted below.

m  The reviewed Appendix lll and IV constituents as well as iron, copper, nickel, silver,
vanadium, and zinc will be utilized for the purposes of an assessment monitoring program.

m Data are usable for the purposes of the assessment monitoring program.

m  When the data are evaluated through an assessment monitoring statistical program,
findings below may be used to support the removal of outliers.

QA/QC Sample Summary

m  Preparation dates were not provided by CE Laboratory Services. Since the analyses were
performed within the preparation holding times, where applicable, there is no impact on
data usability due to this issue.

m  One equipment blank (EB-02) and one field blank (FB-02) were collected. Target analytes
were not detected in EB-02.

- Zinc was detected at 13 ug/L in FB-02. There was no impact on data usability since
zinc was not detected in the associated samples.

m  MS and MSD analyses were performed on sample JHC-MW-15007 for mercury, metals,
and anions. The recoveries were within the acceptance limits. Relative percent differences
(RPDs) were not provided by the laboratory and therefore were not evaluated; further,



MS/MSD concentrations were not provided by the laboratory. However, since all recoveries
were within the acceptance limits, there is no impact on data usability due to this issue.

The field duplicate pair samples were DUP-02/JHC-MW-15009. All criteria were met.

It is unknown if laboratory duplicate analyses were performed on a sample from this data
set since the QC reported by the laboratory was incomplete.

Undiluted laboratory RLs were at the project-specified RLs in the monitoring plan with the
following exceptions/notes:

RLs for total boron (20 pg/L), chloride (1,000 pg/L), nickel (1 pug/L) and TDS (10,000
Mg/L) were lower than the monitoring plan RLs (50 ug/L, 2,000 ug/L, 2 ug/L, and 50,000
Mg/L, respectively). Boron in sample MW-14S and TDS in samples MW-14S, PZ-24S,
and PZ-40S were affected by the lower RLs since boron and/or TDS were detected in
these samples above the laboratory’s RL and below the monitoring plan RL. RLs are
consistent with the Michigan Department of Environment, Great Lakes, and Energy
(EGLE) Op Memo WMRPD-115-14; therefore, data usability is not affected.

The RL for total barium (5 pg/L) in all samples was higher than the monitoring plan RL
(1 gg/L). However, barium was detected in all samples except for the blanks (EB-03
and FB-03). The RL is consistent with the EGLE Op Memo; therefore, data usability is
not affected.

The nondetect RL for total cobalt (15 pg/L) in all samples was higher than the monitoring
plan RL (6 pg/L) and does not meet project needs.

The laboratory indicated in the case narrative that due to matrix interference/possible
carry over effects, the RL for silver was increased to 0.4 ug/L for samples JHC-MW-
15006 and JHC-MW-15011; this RL does not meet the project-specified RL of 0.2 ug/L.



Laboratory Data Quality Review
Groundwater Monitoring Event April 2020 — Radium
CEC JH Campbell Pond A Wells

Groundwater samples were collected by Consumers Energy (CE) Laboratory Services for the
April 2020 sampling event. Samples were analyzed for radium; radium analyses were
subcontracted to Eurofins TA in St. Louis, Missouri (Eurofins TA — St. Louis). The laboratory
analytical results were reported in laboratory project numbers 160-37917-1.

During the April 2020 sampling event, a groundwater sample was collected from each of the
following wells:
" JHC-MW-15006 " JHC-MW-15007 " JHC-MW-15008R

" JHC-MW-15009 " JHC-MW-15010 " JHC-MW-15011

Each sample was analyzed for the following constituents:

Analyte Group Method

Radium (Radium-226, Radium-228, Combined Radium) EPA 903.0, EPA 904.0

TRC reviewed the laboratory data to assess data usability. The following sections summarize
the data review procedure and the results of the review.

Data Usability Review Procedure

The analytical data were reviewed using the Department of Energy Evaluation of Radiochemical
Data Usability (USDOE, 1997). The following items were included in the evaluation of the data:
m  Sample receipt, as noted in the cover page or case narrative;

m  Technical holding times for analyses;

m  Reporting limits (RLs) compared to project-required RLs;

m Data for method blanks, equipment blanks, and field blanks. Method blanks are used
to assess potential contamination arising from laboratory sample preparation and/or
analytical procedures. Field and equipment blanks are used to assess potential
contamination arising from field procedures;

m  Data for laboratory control samples (LCSs) and laboratory control sample duplicates
(LCSDs), when performed. The LCSs and/or LCSDs are used to assess the accuracy of
the analytical method using a clean matrix;

m  Percent recoveries for matrix spike (MS) and matrix spike duplicates (MSD), when
performed on project samples. Percent recoveries are calculated for each analyte spiked
and used to assess bias due to sample matrix effects;



m Data for laboratory duplicates, when performed on project samples. The laboratory
duplicates are replicate analyses of one sample and are used to assess the precision of the
analytical method;

m  Percent recoveries for carriers. Carriers are used to assess the chemical yield for the
preparation and/or instrument efficiency;

m  Data for blind field duplicates. Field duplicate samples are used to assess variability
introduced by the sampling and analytical processes; and

m  Overall usability of the data.

This data usability report addresses the following items:

m  Usability of the data if quality control (QC) results suggest potential problems with all or
some of the data;

m  Actions regarding specific QC criteria exceedances.

Review Summary

The data quality objectives and laboratory completeness goals for the project were met, and the
data are usable for their intended purpose. A summary of the data quality review, including
non-conformances and issues identified in this evaluation are noted below.

m  The reviewed Appendix IV constituents will be utilized for the purposes of an assessment
monitoring program.

m Data are usable for the purposes of the assessment monitoring program.

m  When the data are evaluated through an assessment monitoring statistical program,
findings below may be used to support the removal of outliers.

QA/QC Sample Summary

m A method blank was analyzed with each analytical batch. Target analytes were not
detected in the method blank samples.

m  One equipment blank (EB-02) and one field blank (FB-02) were collected. Target analytes
were not detected.

m  The LCS/LCSD recoveries and relative percent differences (RPDs) for all analytes were
within QC limits.

m  MS and MSD analyses were not performed.

m  The field duplicate pair samples were DUP-02/JHC-MW-15009; RPDs between the parent
and field duplicate samples were within the acceptance limits.

m  Laboratory duplicate analyses were not performed.
m  Carrier recoveries were within 40-110%.

m  Samples did not undergo a 21-day wait period prior to radium-226 analysis; however,
combined radium results were < 5 pCi/L so there is no impact on data usability.
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1540 Eisenhower PI. T 734.971.7080
Ann Arbor, MI 48108 TRCcompanies.com

Technical Memorandum

Date: July 21, 2020
To: Bethany Swanberg, Consumers Energy
From: Sarah Holmstrom, TRC

Kristin Lowery, TRC
Project No.:  367390.0000.0000 Phase 1 Task 4

Subject: Statistical Evaluation of April 2020 Assessment Monitoring Sampling Event,
JH Campbell Pond A, Consumers Energy, West Olive, Michigan

Consumers Energy is conducting quarterly groundwater monitoring at Pond A in accordance with the
Pond A HMP and AMP and semiannual monitoring in accordance with the CCR Rule per the JH
Campbell Monitoring Program Sample Analysis Plan (SAP) (ARCADIS, May 2016). The second
quarter 2020 monitoring event was conducted on April 13 through 16, 2020. In accordance with the
Pond A AMP, the assessment monitoring data must be compared to GWPSs to determine whether or
not Appendix Ill and Appendix IV constituents are detected at statistically significant levels above the
GWPSs. Appendix IV GWPSs were established in accordance with §257.95(h), as detailed in the
October 15, 2018 Groundwater Protection Standards technical memorandum, which was also
included in the 2018 Annual Groundwater Monitoring Report (TRC, January 2019) and Appendix lll
GWPSs were established in accordance with §257.95(h) and the HMP, as detailed in the December
23, 2019 Groundwater Protection Standards — Consumers Energy, JH Campbell Site, Pond A CCR
Unit memorandum, which was also included in the 2019 Annual Groundwater Monitoring Report. The
following narrative describes the methods that were employed for the comparisons to the GWPSs.
The results obtained and the Sanitas™ output files are included as an attachment.

The statistical evaluation of the second quarter 2020 event data indicates that the following
constituent is present at statistically significant levels exceeding the GWPS in downgradient
monitoring wells at the JHC Pond A CCR Unit:

Constituent GWPS # Downgradient Wells Observed

Arsenic 10 ug/L 10f6

The results are consistent with the results of the previous assessment monitoring data statistical
evaluations where arsenic at JHC-MW-15011 was the only constituent present at statistically
significant levels above its GWPS.

Assessment Monitoring Statistical Evaluation

The downgradient compliance well network at the JHC Pond A consists of six wells (JHC-MW-15006
through JHC-MW-15011) located south and east of Pond A.
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Technical Memorandum

The water table in the area of Pond A has continued to drop as groundwater equilibrates following
cessation of hydraulic loading and placement of the cover at Pond A. As a result, the water table had
dropped below the well screen at JHC-MW-15008 such that the monitoring well could no longer be
used to collect groundwater samples. Monitoring well JHC-MW-15008 was decommissioned in June
2019 and replaced with JHC-MW-15008R. The replacement well was installed at a location adjacent
to and side-gradient from the original well location and screened at a lower depth (across the water
table) in order to monitor groundwater quality downgradient from Pond A. Monitoring well JHC-MW-
15008R replaces JHC-MW-15008 in the Pond A assessment monitoring program and data from the
replacement well is combined with data from the existing well for statistical evaluation.

Following the second quarter 2020 sampling event, compliance well data for JHC Pond A were
evaluated in accordance with the Groundwater Statistical Evaluation Plan (Stats Plan) (TRC, October
2017) and the Pond A HMP and AMP. An assessment monitoring program was developed to
evaluate concentrations of CCR constituents present in the uppermost aquifer relative to acceptable
levels (i.e., GWPSs). To evaluate whether or not a new GWPS exceedance is statistically significant,
the difference in concentration observed at the downgradient wells during a given assessment
monitoring event compared to the GWPS must be large enough, after accounting for variability in the
sample data, that the result is unlikely to have occurred merely by chance. Consistent with the
Unified Guidance', the preferred method for comparisons to a fixed standard are confidence limits.
An exceedance of the standard occurs when the 99 percent lower confidence level of the
downgradient data exceeds the GWPS. Based on the number of historical observations in the
representative sample population, the population mean, the population standard deviation, and a
selected confidence level (i.e., 99 percent), an upper and lower confidence limit is calculated. The
actual mean concentration of the population, with 99 percent confidence, will fall between and lower
and upper confidence limits.

For constituents at monitoring wells that have no previously identified statistically significant GWPS
exceedances, the concentrations observed in the downgradient wells are deemed to be a statistically
significant exceedance when the 99 percent lower confidence limit of the downgradient data exceeds
the GWPS2. If the confidence interval straddles the GWPS (i.e., the lower confidence level is below
the GWPS but the upper confidence level is above), the statistical test result indicates that there is
insufficient confidence that the measured concentrations are different from the GWPS and thus no
compelling evidence that the measured concentration is a result of a release from the CCR unit
versus the inherent variability of the sample data. This statistical approach is consistent with the
statistical methods for assessment monitoring presented in §257.93(f) and (g). Statistical evaluation
methodologies built into the CCR Rule, and numerous other federal rules, are key in determining
whether or not individually measured data points represent a concentration increase over the baseline
or a fixed standard (such as a GWPS in an assessment monitoring program).

For each detected Appendix Il and Appendix IV constituent, the concentrations from each well were

1USEPA. 2009. Statistical Analysis of Groundwater Monitoring Data at RCRA Facilities, Unified Guidance.
Office of Conservation and Recovery. EPA 530/R-09-007

2 For pH, an exceedance occurs when the lower confidence level exceeds the upper GWPS or the upper
confidence level is below the lower GWPS.
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Technical Memorandum

first compared directly to the GWPS, as shown on Table B1. Constituent-well combinations that
included a direct exceedance of the GWPS within the past eight monitoring events (August 2017 to
April 2020 for JHC-MW-15006, JHC-MW-15010, and JHC-MW-15011 and June 2017 to April 2020 for
JHC-MW-15007, JHC-MW-15008/R, and JHC-MW-15009) were retained for further analysis
(Attachment 1). Direct comparison GWPS exceedances include the following constituent well
combinations:

m  Sulfate and total dissolved solids (TDS) in JHC-MW-15006,
m  Boron, TDS, and selenium in JHC-MW-15008/R,

m  Boron and selenium in JHC-MW-15009,

m  Boron, chromium, and selenium in JHC-MW-15010, and

m  Boron, TDS, pH, arsenic, and selenium in JHC-MW-15011.

Groundwater data were then evaluated utilizing Sanitas™ statistical software. Sanitas™ is a software
tool that is commercially available for performing statistical evaluations consistent with procedures
outlined in the Unified Guidance. Within the Sanitas™ statistical program, confidence limits were
selected to perform the statistical comparison of compliance data to a fixed standard. Parametric and
non-parametric confidence intervals were calculated, as appropriate, for each of the CCR Appendix Il
or Appendix IV constituents using a 99 percent confidence level for each individual statistical test, i.e.,
a significance level (a) of 0.01. The following narrative describes the methods employed, the results
obtained and the Sanitas™ output files are included as an attachment.

The statistical data evaluation included the following steps:
m  Review of data quality checklists for the data sets;

m  Graphical representation of the monitoring data as time versus concentration by well-constituent
pair;

m  Outlier testing of individual data points that appear from the graphical representations as potential
outliers;

m  Evaluation of visual trends apparent in the graphical representations for statistical significance;
m  Evaluation of percentage of non-detects for each well-constituent pair;
m  Distribution of the data; and

m  Calculation of the confidence intervals for each cumulative dataset.
The results of these evaluations are presented and discussed below.

Initially, the baseline (December 2015 through August 2017) results and the assessment monitoring
results (April 2018 through April 2020) were observed visually for potential trends and outliers (time-
series plots in Attachment 1). Potential increasing trends were noted for boron in JHC-MW-15008/R,
JHC-MW-15009, and JHC-MW-15011, sulfate in JHC-MW-15006, TDS in JHC-MW-15008/R and
JHC-MW-15011, and selenium in JHC-MW-15009 and JHC-MW-15010 (trend tests in Attachment
1). Groundwater conditions are re-equilibrating following capping activities at JHC Pond A that were
completed in Summer 2019. Because hydrogeologic conditions are in the process of stabilizing,
temporary trending and sporadic outlier data are not unexpected.

XAWPAAM\PJT2\367390\000012020Q2 POND A\APPX B\TM367390.0.DOCX 3



Technical Memorandum

Data from each round were evaluated for completeness, overall quality, and usability and were
deemed appropriate for the purposes of the CCR assessment monitoring program. The Sanitas™
software was then used to test compliance at the downgradient monitoring wells using the confidence
interval method for the most recent eight sampling events. Eight independent sampling events
provide an appropriate density of data as recommended per the Unified Guidance yet are collected
recently enough to provide an indication of current condition. The tests were run with a per-well
significance of a = 0.01. The software outputs are included in Attachment 1 along with data reports
showing the values used for the evaluation. The percentage of non-detect observations are also
included in Attachment 1. Non-detect data were handled in accordance with the Stats Plan for the
purposes of calculating the confidence intervals.

The Sanitas™ software generates an output that includes graphs of the parametric or non-parametric
confidence intervals for each well along with notes on data transformations, as appropriate. The data
distributions are as follows:

Distribution Constituent-Well Combinations

pH in JHC-MW-15011
Arsenic in JHC-MW-15011

Normalized by natural log transformation | Boron in JHC-MW-15009 and JHC-MW-15011

Normalized by square root TDS in JHC-MW-15006 and JHC-MW-15008/R
transformation Selenium in JHC-MW-15009 and JHC-MW-15010

Boron in JHC-MW-15008/R and JHC-MW-15010
Sulfate in JHC-MW-15006

TDS in JHC-MW-15011

Chromium in JHC-MW-15010

Selenium in JHC-MW-15008/R and JHC-MW-15011

Normal

Non-Parametric (not able to be
normalized)

Arsenic was identified at downgradient monitoring well JHC-MW-15011 at statistically significant
levels exceeding the GWPS during the initial assessment monitoring event conducted in June 2018.
As shown in Table B1 and Attachment 1, arsenic concentrations at monitoring well JHC-MW-15011
showed a general increase in 2018 and 2019. Arsenic concentrations in this well have begun to
decline in 2020 but remain above the GWPS. Consumers Energy will continue to monitor changes in
groundwater chemistry and the assessment of corrective measures per the Pond A HMP and AMP
and §257.95(9g).

Attachments

Table B1 Comparison of Groundwater Sampling Results to Groundwater Protection
Standards — June 2017 to April 2020

Attachment 1 Sanitas™ Output
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Table B1

Comparison of Groundwater Sampling Results to Groundwater Protection Standards — June 2017 to April 2020

JH Campbell Pond A - HMP/AMP

West Olive, Michigan

Sample Location: JHC-MW-15006
Sample Date:] 8/15/2017 | 9/26/2017 | 4/25/2018 | 6/20/2018 | 6/20/2018 | 11/15/2018 | 4/24/2019 | 10/10/2019 | 2/12/2020 | 4/14/2020
Mi MI Non-
Constituent Unit EPA MCL EPA RSL Residential* | Residential* MI GSI? UTL GWPS
Appendix Il Field Dup
Boron ug/L NC NA 500 500 7,200 54 500 151 119 -- 144 147 203 240 230 247 284
Calcium mg/L NC NA NC NC 500 40 500 40.0 32.8 -- 38.5 38.6 26.8 41 35 101 102
Chloride mg/L 250** NA 250 250 500 70 250 18.4 17.7 -- 17.2 17.2 24.8 21 22 21.0 24.9
Fluoride ug/L 4,000 NA NC NC NC 1,000 4,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000
Sulfate mg/L 250** NA 250 250 500 13 250 28.9 31.1 -- 27.5 27.5 27.0 75 55 217 260
Total Dissolved Solids  [mg/L 500** NA 500 500 500 240 500 206 172 -- 376 268 140 240 190 542 562
pH, Field SuU 6.5-8.5** NA 6.5-8.5 6.5-8.5 6.5-9.0 55-8.8 55-8.8 7.5 7.4 8.0 7.4 - 7.8 7.6 7.8 7.6 7.2
Appendix IV
Antimony ug/L 6 NA 6.0 6.0 130 2 6 <1.0 -- <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1 1
Arsenic ug/L 10 NA 10 10 10 1 10 8.5 - 4.8 4.3 4.7 4.7 5.1 4.3 6 5
Barium ug/L 2,000 NA 2,000 2,000 820 35 2,000 220 -- 158 141 146 144 230 180 326 353
Beryllium ug/L 4 NA 4.0 4.0 18 1 4 <1.0 -- <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1 <1
Cadmium ug/L 5 NA 5.0 5.0 3.5 0.2 5 <0.20 -- <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.2 <0.2
Chromium ug/L 100 NA 100 100 11 2 100 2.0 -- 1.5 1.5 1.8 2.3 4.1 <1.0 2 1
Cobalt ug/L NC 6 40 100 100 15 15 <15.0 -- <15.0 <15.0 <15.0 <6.0 <6.0 <6.0 <6 <15
Fluoride ug/L 4,000 NA NC NC NC 1,000 4,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000
[lLead ug/L NC 15 4.0 4.0 39 1 15 <1.0 - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1 <1
||Lithium ug/L NC 40 170 350 0.20# 10 40 16 -- 13 12 12 13 <10 <10 13 13
||Mercury ug/L 2 NA 2.0 2.0 0.2 0.2 2 <0.20 - <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.2 <0.2
||Mo|ybdenum ug/L NC 100 73 210 3,200 5 100 5.9 -- <5.0 5.4 5.5 12.2 10 9.1 13 16
||Radium-226 pCi/L NC NA NC NC NC NA NA <0.807 -- < 0.896 <0.540 <0.483 <0.740 0.234 0.310 -- 0.426
||Radium-228 pCi/L NC NA NC NC NC NA NA <0.881 -- <0.779 <0.963 <0.944 <0.588 <0.343 <0.524 -- 0.518
Radium-226/228 pCi/L 5 NA NC NC NC 1.93 5 <1.69 - <1.68 <1.50 <143 <1.33 0.488 <0.524 -- 0.944
Selenium ug/L 50 NA 50 50 5.0 5 50 <1.0 - 1.3 <1.0 <1.0 <1.0 <1.0 1.3 8 9
Thallium ug/L 2 NA 2.0 2.0 3.7 2 2 <20 - <20 <20 <20 <20 <20 <20 <2 <2
Notes:
ug/L - micrograms per liter.
mg/L - milligrams per liter.
SU - standard units; pH is a field parameter.
pCi/L - picocuries per liter.
NA - not applicable.
NC - no criteria.
-- - not analyzed.
MCL - Maximum Contaminant Level, EPA Drinking Water Standards and Health Advisories, April 2012.
RSL - Regional Screening Level from 83 FR 36435.
UTL - Upper Tolerance Limit (95%) of the background data set.
GWPS - Groundwater Protection Standard. Appendix IV GWPS is the higher of the MCL/RSL and UTL as established in TRC's
Technical Memorandum dated October 15, 2018. Appendix Il GWPS is the most restrictive of the MCL/Part 201 criteria, or the UTL if the UTL exceeds the
applicable criteria as established in TRC's Technical Memorandum dated December 23, 2019.
* - Michigan Part 201 Generic Drinking Water Cleanup Criteria, December 30, 2013.
** - Secondary Maximum Contaminant Level (SMCL), EPA Secondary Drinking Water Regulations
(SDWR) April 2012.
A - Michigan Part 201 Groundwater Surface Water Interface (GSI) Criteria. Hardness-dependent criteria calculated using
site-specific hardness of 180 mg CaCO3/L as measured at surface water sample SW-01 collected on April 9, 2018
from the Pigeon River. Chromium GSI criterion based on hexavalent chromium per footnote {H}.
# - If detected above 0.20 ug/L, further evaluation of low-level mercury may be necessary to evaluate the GSI pathway
per Michigan Part 201 and EGLE policy and procedure 09-014 dated June 20, 2012.
Bold value indicates an exceedance of the GWPS. Data from downgradient monitoring wells are screened against the
GWPS for evaluation purposes only. Confidence intervals will be used to determine compliance per the CCR rules.
All metals were analyzed as total unless otherwise specified.
(1) pH value potentially biased high due to groundwater quality meter malfunction.
(2) Not sampled; insufficient amount of groundwater present to collect sample.
(3) JHC-MW-15008 was decommissioned on June 24, 2019. Replacement well JHC-MW-15008R was installed on June 25, 2019.
TRC | Consumers Energy
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Table B1

Comparison of Groundwater Sampling Results to Groundwater Protection Standards — June 2017 to April 2020

JH Campbell Pond A - HMP/AMP

West Olive, Michigan

Sample Location: JHC-MW-15007
Sample Date:] 6/21/2017 | 8/15/2017 | 9/26/2017 | 4/26/2018 | 6/20/2018 [ 11/15/2018 | 4/24/2019 | 10/9/201 9@ | 2/12/2020 | 4/14/2020
M MI Non- Downgradient
Constituent Unit EPA MCL EPA RSL Residential* | Residential* MI GSI* UTL GWPS
Appendix Il
Boron ug/L NC NA 500 500 7,200 54 500 153 141 98 -- 157 142 190 -- 147 242
Calcium mg/L NC NA NC NC 500 40 500 42.4 32.1 32.2 -- 38.7 42.6 79 -- 55.2 62.1
Chloride mg/L 250** NA 250 250 500 70 250 20.1 17.5 17.3 -- 17.5 20.6 23 -- 9.10 14.1
Fluoride ug/L 4,000 NA NC NC NC 1,000 4,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 -- < 1,000 < 1,000
Sulfate mg/L 250** NA 250 250 500 13 250 29.1 31.6 32.3 -- 26.2 19.2 54 -- 31.9 83
Total Dissolved Solids |mg/L 500™** NA 500 500 500 240 500 202 170 188 - 298 166 360 - 312 336
pH, Field SuU 6.5-8.5** NA 6.5-8.5 6.5-8.5 6.5-9.0 55-8.8 55-8.8 7.3 7.4 7.3 8.4M 7.4 7.6 7.4 - 7.4 7.0
Appendix IV
Antimony ug/L 6 NA 6.0 6.0 130 2 6 <1.0 <1.0 -- <1.0 <1.0 <1.0 <1.0 -- <1 <1
Arsenic ug/L 10 NA 10 10 10 1 10 3.2 4.0 - 3.3 2.9 4.0 4.0 - 3 3
Barium ug/L 2,000 NA 2,000 2,000 820 35 2,000 143 130 -- 121 115 177 320 -- 231 266
Beryllium ug/L 4 NA 4.0 4.0 18 1 4 <1.0 <1.0 -- <1.0 <1.0 <1.0 <1.0 -- <1 <1
Cadmium ug/L 5 NA 5.0 5.0 3.5 0.2 5 <0.20 <0.20 -- <0.20 <0.20 <0.20 <0.20 -- <0.2 <0.2
Chromium ug/L 100 NA 100 100 11 2 100 1.2 1.1 - <1.0 1.2 31.3 35 - 3 2
Cobalt ug/L NC 6 40 100 100 15 15 <15.0 <15.0 -- <15.0 <15.0 <6.0 <6.0 -- <6 <15
Fluoride ug/L 4,000 NA NC NC NC 1,000 4,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 -- < 1,000 < 1,000
[lLead ug/L NC 15 4.0 4.0 39 1 15 <1.0 <1.0 - <1.0 <1.0 <1.0 <1.0 - <1 <1
||Lithium ug/L NC 40 170 350 0.20# 10 40 14 16 -- 11 15 16 12 -- 15 14
||Mercury ug/L 2 NA 2.0 2.0 0.2 0.2 2 <0.20 <0.20 -- <0.20 <0.20 <0.20 <0.20 -- <0.2 <0.2
||M0bedenum ug/L NC 100 73 210 3,200 5 100 6.1 6.1 -- <5.0 <5.0 7.6 7.2 -- <5 <5
||Radium-226 pCi/L NC NA NC NC NC NA NA <0.427 <0.430 - <1.03 <0.736 0.864 0.217 -- -- 0.197
||Radium-228 pCi/L NC NA NC NC NC NA NA <1.15 <0.904 -- <1.02 <1.12 < 0.688 0.392 -- -- <0.456
Radium-226/228 pCi/L 5 NA NC NC NC 1.93 5 <1.58 <1.33 - <2.05 < 1.86 1.40 0.609 - -- < 0.456
Selenium ug/L 50 NA 50 50 5.0 5 50 2.2 1.1 - <1.0 1.3 <1.0 4.1 - 23 22
Thallium ug/L 2 NA 2.0 2.0 3.7 2 2 <20 <20 -- <2.0 <2.0 <20 <20 -- <2 <2
Notes:
ug/L - micrograms per liter.
mg/L - milligrams per liter.
SU - standard units; pH is a field parameter.
pCi/L - picocuries per liter.
NA - not applicable.
NC - no criteria.
-- - not analyzed.
MCL - Maximum Contaminant Level, EPA Drinking Water Standards and Health Advisories, April 2012.
RSL - Regional Screening Level from 83 FR 36435.
UTL - Upper Tolerance Limit (95%) of the background data set.
GWPS - Groundwater Protection Standard. Appendix IV GWPS is the higher of the MCL/RSL and UTL as established in TRC's
Technical Memorandum dated October 15, 2018. Appendix Il GWPS is the most restrictive of the MCL/Part 201 criteria, or the UTL if the UTL exceeds the
applicable criteria as established in TRC's Technical Memorandum dated December 23, 2019.
* - Michigan Part 201 Generic Drinking Water Cleanup Criteria, December 30, 2013.
** - Secondary Maximum Contaminant Level (SMCL), EPA Secondary Drinking Water Regulations
(SDWR) April 2012.
A - Michigan Part 201 Groundwater Surface Water Interface (GSI) Criteria. Hardness-dependent criteria calculated using
site-specific hardness of 180 mg CaCO3/L as measured at surface water sample SW-01 collected on April 9, 2018
from the Pigeon River. Chromium GSI criterion based on hexavalent chromium per footnote {H}.
# - If detected above 0.20 ug/L, further evaluation of low-level mercury may be necessary to evaluate the GSI pathway
per Michigan Part 201 and EGLE policy and procedure 09-014 dated June 20, 2012.
Bold value indicates an exceedance of the GWPS. Data from downgradient monitoring wells are screened against the
GWPS for evaluation purposes only. Confidence intervals will be used to determine compliance per the CCR rules.
All metals were analyzed as total unless otherwise specified.
(1) pH value potentially biased high due to groundwater quality meter malfunction.
(2) Not sampled; insufficient amount of groundwater present to collect sample.
(3) JHC-MW-15008 was decommissioned on June 24, 2019. Replacement well JHC-MW-15008R was installed on June 25, 2019.
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Table B1

Comparison of Groundwater Sampling Results to Groundwater Protection Standards — June 2017 to April 2020

JH Campbell Pond A - HMP/AMP

West Olive, Michigan

Sample Location: JHC-MW-15008® JHC-MW-15008R®
Sample Date:] 6/21/2017 | 8/15/2017 | 9/26/2017 | 4/26/2018 | 6/20/2018 11/15/2018%| 4/24/2019® | 8/13/2019 10/9/2019 10/9/2019 | 2/12/2020 | 4/14/2020
M MI Non- Downgradient
Constituent Unit EPA MCL EPA RSL Residential* | Residential* MI GSI* UTL GWPS
Appendix Il Field Dup
Boron ug/L NC NA 500 500 7,200 54 500 128 153 116 -- 87.7 -- -- 93 130 130 423 505
Calcium mg/L NC NA NC NC 500 40 500 42.5 471 37.5 -- 39 -- -- 33 100 100 94.7 99.9
Chloride mg/L 250** NA 250 250 500 70 250 24.0 22.3 16.6 -- 20.4 -- -- 2.2 16 16 22.4 25.0
Fluoride ug/L 4,000 NA NC NC NC 1,000 4,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 -- -- 170 < 1,000 < 1,000 < 1,000 < 1,000
Sulfate mg/L 250** NA 250 250 500 13 250 29.8 31.8 28.4 -- 25.5 -- -- 20 220 220 219 235
Total Dissolved Solids |mg/L 500** NA 500 500 500 240 500 260 340 190 -- 210 - -- 150 <50 430 556 566
pH, Field SuU 6.5-8.5** NA 6.5-8.5 6.5-8.5 6.5-9.0 55-8.8 55-8.8 7.1 7.1 7.1 7.9 7.2 -- -- 7.4 7.3 -- 7.3 6.9
Appendix IV
Antimony ug/L 6 NA 6.0 6.0 130 2 6 <1.0 1.1 -- 1.1 <1.0 -- -- 1.2 <1.0 <1.0 <1 1
Arsenic ug/L 10 NA 10 10 10 1 10 <1.0 <1.0 - <1.0 <1.0 - - <1.0 <1.0 <1.0 <1 <1
Barium ug/L 2,000 NA 2,000 2,000 820 35 2,000 124 186 -- 118 120 -- -- 110 340 320 291 252
Beryllium ug/L 4 NA 4.0 4.0 18 1 4 <1.0 <1.0 -- <1.0 <1.0 -- -- <1.0 <1.0 <1.0 <1 <1
Cadmium ug/L 5 NA 5.0 5.0 3.5 0.2 5 <0.20 <0.20 -- <0.20 <0.20 -- -- <0.20 <0.20 <0.20 <0.2 <0.2
Chromium ug/L 100 NA 100 100 11 2 100 7.8 5.4 -- 1.3 1.5 -- -- 3.8 4.5 4.5 7 <1
Cobalt ug/L NC 6 40 100 100 15 15 <15.0 <15.0 -- <15.0 <15.0 -- -- <6.0 <6.0 <6.0 <6 <15
Fluoride ug/L 4,000 NA NC NC NC 1,000 4,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 -- -- 170 < 1,000 < 1,000 < 1,000 < 1,000
[Lead ug/L NC 15 4.0 4.0 39 1 15 <1.0 <1.0 - <1.0 <1.0 - - <1.0 <1.0 <1.0 <1 <1
||Lithium ug/L NC 40 170 350 0.20# 10 40 13 18 -- 14 15 -- -- 10 15 15 18 19
||Mercury ug/L 2 NA 2.0 2.0 0.2 0.2 2 <0.20 <0.20 -- <0.20 <0.20 -- -- <0.20 <0.20 <0.20 <0.2 <0.2
||M0bedenum ug/L NC 100 73 210 3,200 5 100 9.4 8.6 -- 5.8 5.1 -- -- 6.8 <5.0 <5.0 <5 <5
||Radium-226 pCi/L NC NA NC NC NC NA NA < 0.599 <0.437 -- <0.493 0.928 -- - 0.183 0.449 0.751 -- 0.180
||Radium-228 pCi/L NC NA NC NC NC NA NA <0.892 <1.06 -- <0.847 < 0.698 -- -- 0.468 0.817 0.744 -- <0.429
Radium-226/228 pCi/L 5 NA NC NC NC 1.93 5 <1.49 <1.50 - <1.34 1.56 - - 0.651 1.27 1.49 - 0.549
Selenium ug/L 50 NA 50 50 5.0 5 50 2.3 2.4 - 1.7 2.0 - - 12 110 110 11 6
Thallium ug/L 2 NA 2.0 2.0 3.7 2 2 <20 <20 - <20 <20 -- - <20 <20 <20 <2 <2
Notes:
ug/L - micrograms per liter.
mg/L - milligrams per liter.
SU - standard units; pH is a field parameter.
pCi/L - picocuries per liter.
NA - not applicable.
NC - no criteria.
-- - not analyzed.
MCL - Maximum Contaminant Level, EPA Drinking Water Standards and Health Advisories, April 2012.
RSL - Regional Screening Level from 83 FR 36435.
UTL - Upper Tolerance Limit (95%) of the background data set.
GWPS - Groundwater Protection Standard. Appendix IV GWPS is the higher of the MCL/RSL and UTL as established in TRC's
Technical Memorandum dated October 15, 2018. Appendix Il GWPS is the most restrictive of the MCL/Part 201 criteria, or the UTL if the UTL exceeds the
applicable criteria as established in TRC's Technical Memorandum dated December 23, 2019.
* - Michigan Part 201 Generic Drinking Water Cleanup Criteria, December 30, 2013.
** - Secondary Maximum Contaminant Level (SMCL), EPA Secondary Drinking Water Regulations
(SDWR) April 2012.
A - Michigan Part 201 Groundwater Surface Water Interface (GSI) Criteria. Hardness-dependent criteria calculated using
site-specific hardness of 180 mg CaCO3/L as measured at surface water sample SW-01 collected on April 9, 2018
from the Pigeon River. Chromium GSI criterion based on hexavalent chromium per footnote {H}.
# - If detected above 0.20 ug/L, further evaluation of low-level mercury may be necessary to evaluate the GSI pathway
per Michigan Part 201 and EGLE policy and procedure 09-014 dated June 20, 2012.
Bold value indicates an exceedance of the GWPS. Data from downgradient monitoring wells are screened against the
GWPS for evaluation purposes only. Confidence intervals will be used to determine compliance per the CCR rules.
All metals were analyzed as total unless otherwise specified.
(1) pH value potentially biased high due to groundwater quality meter malfunction.
(2) Not sampled; insufficient amount of groundwater present to collect sample.
(3) JHC-MW-15008 was decommissioned on June 24, 2019. Replacement well JHC-MW-15008R was installed on June 25, 2019.
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Comparison of Groundwater Sampling Results to Groundwater Protection Standards — June 2017 to April 2020

Table B1

JH Campbell Pond A - HMP/AMP
West Olive, Michigan

Sample Location:

JHC-MW-15009

Sample Date:] 6/21/2017 | 8/15/2017 | 9/26/2017 | 4/26/2018 | 4/26/2018 | 6/20/2018 | 11/15/2018 | 11/15/2018 | 4/24/2019 | 4/24/2019 10/9/2019®| 2/12/2020 | 4/14/2020 | 4/14/2020
Mi MI Non-
Constituent Unit EPA MCL EPA RSL Residential* | Residential* MI GSI* UTL GWPS
Appendix Il Field Dup Field Dup Field Dup Field Dup
Boron ug/L NC NA 500 500 7,200 54 500 126 156 144 -- -- 91.4 188 187 200 190 -- 468 874 881
Calcium mg/L NC NA NC NC 500 40 500 40.1 41.2 34.3 -- -- 41.2 46.2 46.4 92 89 -- 74.5 78.7 79.9
Chloride mg/L 250** NA 250 250 500 70 250 23.8 20.1 17.7 -- -- 22.9 17.7 17.7 17 16 -- 10.7 6.95 6.78
Fluoride ug/L 4,000 NA NC NC NC 1,000 4,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 - < 1,000 < 1,000 < 1,000
Sulfate mg/L 250** NA 250 250 500 13 250 28.6 31.6 32.7 -- -- 18.2 26.9 271 130 130 -- 40.5 49.1 49.9
Total Dissolved Solids |mg/L 500** NA 500 500 500 240 500 188 208 178 - -- 214 234 202 430 440 -- 332 354 341
pH, Field SuU 6.5- 8.5 NA 6.5-85 6.5-85 6.5-9.0 55-88 55-88 74 75 74 8.4™ - 77 76 - 7.4 - - 75 7.2 -
Appendix IV
Antimony ug/L 6 NA 6.0 6.0 130 2 6 1.1 <1.0 -- <1.0 <1.0 <1.0 1.2 <1.0 <1.0 <1.0 -- <1 1 1
Arsenic ug/L 10 NA 10 10 10 1 10 <1.0 <1.0 - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - <1 <1 <1
Barium ug/L 2,000 NA 2,000 2,000 820 35 2,000 132 198 -- 130 125 130 178 181 360 360 -- 287 307 298
Beryllium ug/L 4 NA 4.0 4.0 18 1 4 <1.0 <1.0 -- <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 -- <1 <1 <1
Cadmium ug/L 5 NA 5.0 5.0 3.5 0.2 5 <0.20 <0.20 -- <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 -- <0.2 <0.2 <0.2
Chromium ug/L 100 NA 100 100 11 2 100 5 6.6 - 1.3 1.3 <1.0 141 11.8 17 14 -- 31 1 1
Cobalt ug/L NC 6 40 100 100 15 15 <15.0 <15.0 -- <15.0 <15.0 <15.0 <6.0 <6.0 <6.0 <6.0 -- <6 <15 <15
Fluoride ug/L 4,000 NA NC NC NC 1,000 4,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 -- < 1,000 < 1,000 < 1,000
lLead ug/L NC 15 4.0 4.0 39 1 15 <1.0 <1.0 - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - <1 <1 <1
||Lithium ug/L NC 40 170 350 0.20# 10 40 11 11 -- <10 <10 <10 14 14 11 11 -- 14 14 14
||Mercury ug/L 2 NA 2.0 2.0 0.2 0.2 2 <0.20 <0.20 -- <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 -- <0.2 <0.2 <0.2
||M0bedenum ug/L NC 100 73 210 3,200 5 100 22.3 7.4 -- 5.5 5.5 <5.0 6.1 6.1 5.7 5.6 -- 15 <5 <5
||Radium-226 pCi/L NC NA NC NC NC NA NA 0.553 < 0.455 -- <0.169 <0.709 <0.631 < 0.896 <0.705 0.351 0.289 -- -- 0.394 0.307
||Radium-228 pCi/L NC NA NC NC NC NA NA <1.08 1.04 -- <1.26 <1.14 <0.634 0.800 <0.663 0.674 0.509 -- -- 0.573 0.459
Radium-226/228 pCi/L 5 NA NC NC NC 1.93 5 <1.23 <1.40 - <1.43 <1.85 <1.27 <1.47 <1.37 1.02 0.798 - - 0.967 0.767
Selenium ug/L 50 NA 50 50 5.0 5 50 4.7 <1.0 - <1.0 1.0 10.3 12.6 12.6 61 63 - 20 77 79
Thallium ug/L 2 NA 2.0 2.0 3.7 2 2 <20 <20 - <20 <20 <20 <20 <20 <20 <20 - <2 <2 <2
Notes:
ug/L - micrograms per liter.
mg/L - milligrams per liter.
SU - standard units; pH is a field parameter.
pCi/L - picocuries per liter.
NA - not applicable.
NC - no criteria.
-- - not analyzed.
MCL - Maximum Contaminant Level, EPA Drinking Water Standards and Health Advisories, April 2012.
RSL - Regional Screening Level from 83 FR 36435.
UTL - Upper Tolerance Limit (95%) of the background data set.
GWPS - Groundwater Protection Standard. Appendix IV GWPS is the higher of the MCL/RSL and UTL as established in TRC's
Technical Memorandum dated October 15, 2018. Appendix Il GWPS is the most restrictive of the MCL/Part 201 criteria, or the UTL if the UTL exceeds the
applicable criteria as established in TRC's Technical Memorandum dated December 23, 2019.
* - Michigan Part 201 Generic Drinking Water Cleanup Criteria, December 30, 2013.
** - Secondary Maximum Contaminant Level (SMCL), EPA Secondary Drinking Water Regulations
(SDWR) April 2012.
A - Michigan Part 201 Groundwater Surface Water Interface (GSI) Criteria. Hardness-dependent criteria calculated using
site-specific hardness of 180 mg CaCO3/L as measured at surface water sample SW-01 collected on April 9, 2018
from the Pigeon River. Chromium GSI criterion based on hexavalent chromium per footnote {H}.
# - If detected above 0.20 ug/L, further evaluation of low-level mercury may be necessary to evaluate the GSI pathway
per Michigan Part 201 and EGLE policy and procedure 09-014 dated June 20, 2012.
Bold value indicates an exceedance of the GWPS. Data from downgradient monitoring wells are screened against the
GWPS for evaluation purposes only. Confidence intervals will be used to determine compliance per the CCR rules.
All metals were analyzed as total unless otherwise specified.
(1) pH value potentially biased high due to groundwater quality meter malfunction.
(2) Not sampled; insufficient amount of groundwater present to collect sample.
(3) JHC-MW-15008 was decommissioned on June 24, 2019. Replacement well JHC-MW-15008R was installed on June 25, 2019.
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Table B1

Comparison of Groundwater Sampling Results to Groundwater Protection Standards — June 2017 to April 2020

JH Campbell Pond A - HMP/AMP

West Olive, Michigan

TRC | Consumers Energy

Sample Location: JHC-MW-15010
Sample Date:] 8/15/2017 | 9/26/2017 | 4/26/2018 | 6/20/2018 | 11/14/2018 | 4/23/2019 10/9/2019 | 2/11/2020 | 2/11/2020 | 4/14/2020
M MI Non- Downgradient
Constituent Unit EPA MCL EPA RSL Residential* | Residential* MI GSI* UTL GWPS
Appendix Il Field Dup
Boron ug/L NC NA 500 500 7,200 54 500 164 109 -- 98.4 120 2,800 2,800 2,390 2,390 2,350
Calcium mg/L NC NA NC NC 500 40 500 39.4 33.0 -- 40.9 59.6 58 84 82.9 88.0 82.7
Chloride mg/L 250** NA 250 250 500 70 250 19.1 17.8 -- 22.2 7.9 2.0 <20 2.59 2.61 3.20
Fluoride ug/L 4,000 NA NC NC NC 1,000 4,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000
Sulfate mg/L 250** NA 250 250 500 13 250 37.0 32.6 -- 39.9 33.3 24 32 30.7 31.2 35.9
Total Dissolved Solids |mg/L 500™** NA 500 500 500 240 500 338 220 - 294 262 270 330 280 319 333
pH, Field SuU 6.5-8.5** NA 6.5-8.5 6.5-8.5 6.5-9.0 55-8.8 55-8.8 7.3 7.2 8.0" 7.3 7.5 6.6 6.9 7.0 -- 6.6
Appendix IV
Antimony ug/L 6 NA 6.0 6.0 130 2 6 1.5 -- <1.0 <1.0 <1.0 <1.0 <1.0 <1 <1 <1
Arsenic ug/L 10 NA 10 10 10 1 10 <1.0 - <1.0 <1.0 <1.0 <1.0 <1.0 <1 <1 <1
Barium ug/L 2,000 NA 2,000 2,000 820 35 2,000 179 -- 137 122 211 250 270 266 267 276
Beryllium ug/L 4 NA 4.0 4.0 18 1 4 <1.0 -- <1.0 <1.0 <1.0 <1.0 <1.0 <1 <1 <1
Cadmium ug/L 5 NA 5.0 5.0 3.5 0.2 5 <0.20 -- <0.20 <0.20 <0.20 <0.20 <0.20 <0.2 <0.2 <0.2
Chromium ug/L 100 NA 100 100 11 2 100 <1.0 -- 1.4 1.1 1.5 1.2 370 4 5 1
Cobalt ug/L NC 6 40 100 100 15 15 <15.0 -- <15.0 <15.0 <6.0 <6.0 <6.0 <6 <6 <15
Fluoride ug/L 4,000 NA NC NC NC 1,000 4,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000
lLead ug/L NC 15 4.0 4.0 39 1 15 <1.0 - <1.0 <1.0 <1.0 <1.0 <1.0 <1 <1 <1
||Lithium ug/L NC 40 170 350 0.20# 10 40 12 -- 10 <10 12 13 17 20 20 20
||Mercury ug/L 2 NA 2.0 2.0 0.2 0.2 2 <0.20 -- <0.20 <0.20 <0.20 <0.20 <0.20 <0.2 <0.2 <0.2
||M0bedenum ug/L NC 100 73 210 3,200 5 100 13.2 -- 11.0 7.6 5.0 <5.0 14 <5 <5 <5
||Radium-226 pCi/L NC NA NC NC NC NA NA 0.745 -- 0.505 <0.489 <0.858 0.198 0.643 -- -- 0.27
||Radium-228 pCi/L NC NA NC NC NC NA NA <0.808 -- <1.03 < 0.655 0.814 <0.326 1.12 -- -- 0.752
Radium-226/228 pCi/L 5 NA NC NC NC 1.93 5 1.36 - <1.20 <1.14 <1.43 0.515 1.76 - - 1.02
Selenium ug/L 50 NA 50 50 5.0 5 50 <1.0 - 3.0 11.0 34.1 32 210 126 126 158
Thallium ug/L 2 NA 2.0 2.0 3.7 2 2 <20 - <20 <20 <20 <20 <20 <2 <2 <2
Notes:
ug/L - micrograms per liter.
mg/L - milligrams per liter.
SU - standard units; pH is a field parameter.
pCi/L - picocuries per liter.
NA - not applicable.
NC - no criteria.
-- - not analyzed.
MCL - Maximum Contaminant Level, EPA Drinking Water Standards and Health Advisories, April 2012.
RSL - Regional Screening Level from 83 FR 36435.
UTL - Upper Tolerance Limit (95%) of the background data set.
GWPS - Groundwater Protection Standard. Appendix IV GWPS is the higher of the MCL/RSL and UTL as established in TRC's
Technical Memorandum dated October 15, 2018. Appendix Il GWPS is the most restrictive of the MCL/Part 201 criteria, or the UTL if the UTL exceeds the
applicable criteria as established in TRC's Technical Memorandum dated December 23, 2019.
* - Michigan Part 201 Generic Drinking Water Cleanup Criteria, December 30, 2013.
** - Secondary Maximum Contaminant Level (SMCL), EPA Secondary Drinking Water Regulations
(SDWR) April 2012.
A - Michigan Part 201 Groundwater Surface Water Interface (GSI) Criteria. Hardness-dependent criteria calculated using
site-specific hardness of 180 mg CaCO3/L as measured at surface water sample SW-01 collected on April 9, 2018
from the Pigeon River. Chromium GSI criterion based on hexavalent chromium per footnote {H}.
# - If detected above 0.20 ug/L, further evaluation of low-level mercury may be necessary to evaluate the GSI pathway
per Michigan Part 201 and EGLE policy and procedure 09-014 dated June 20, 2012.
Bold value indicates an exceedance of the GWPS. Data from downgradient monitoring wells are screened against the
GWPS for evaluation purposes only. Confidence intervals will be used to determine compliance per the CCR rules.
All metals were analyzed as total unless otherwise specified.
(1) pH value potentially biased high due to groundwater quality meter malfunction.
(2) Not sampled; insufficient amount of groundwater present to collect sample.
(3) JHC-MW-15008 was decommissioned on June 24, 2019. Replacement well JHC-MW-15008R was installed on June 25, 2019.
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Table B1

Comparison of Groundwater Sampling Results to Groundwater Protection Standards — June 2017 to April 2020
JH Campbell Pond A - HMP/AMP

West Olive, Michigan

TRC | Consumers Energy

Sample Location: JHC-MW-15011
Sample Date:|] 8/15/2017 | 8/15/2017 | 9/26/2017 | 9/26/2017 | 4/25/2018 | 6/19/2018 | 11/15/2018 | 4/23/2019 | 10/10/2019 | 2/12/2020 | 4/15/2020
Mi MI Non-
Constituent Unit EPA MCL EPA RSL Residential* | Residential* Ml GSI? UTL GWPS

Appendix Il Field Dup Field Dup
Boron ug/L NC NA 500 500 7,200 54 500 288 271 249 219 -- 229 337 440 690 1,910 2,870
Calcium mg/L NC NA NC NC 500 40 500 32.9 32.9 31.7 33.6 -- 30.3 29.1 43 110 122 112
Chloride mg/L 250* NA 250 250 500 70 250 19.6 19.6 17.7 17.7 -- 23.0 21.0 18 9.4 5.71 4.16
Fluoride ug/L 4,000 NA NC NC NC 1,000 4,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000
Sulfate mg/L 250* NA 250 250 500 13 250 15.7 15.9 17.6 17.5 -- 26.1 29.2 86 180 192 183
Total Dissolved Solids |mg/L 500** NA 500 500 500 240 500 188 174 230 154 - 180 150 280 550 654 542
pH, Field SuU 6.5 - 8.5** NA 6.5-8.5 6.5-8.5 6.5-9.0 55-8.8 55-8.8 7.6 -- 7.5 -- 8.5 8.1 9.1 8.8 8.4 8.0 7.6
Appendix IV
Antimony ug/L 6 NA 6.0 6.0 130 2 6 1.1 1.2 -- -- <1.0 <1.0 <1.0 <1.0 <1.0 2 4
Arsenic ug/L 10 NA 10 10 10 1 10 18.2 17.5 - - 16.8 15.0 32.2 36 44 31 25
Barium ug/L 2,000 NA 2,000 2,000 820 35 2,000 171 161 -- -- 116 123 98.6 170 360 563 514
Beryllium ug/L 4 NA 4.0 4.0 18 1 4 <1.0 <1.0 -- -- <1.0 <1.0 <1.0 <1.0 <1.0 <1 <1
Cadmium ug/L 5 NA 5.0 5.0 3.5 0.2 5 <0.20 <0.20 -- -- <0.20 <0.20 <0.20 <0.20 <0.20 <0.2 0.2
Chromium ug/L 100 NA 100 100 11 2 100 <1.0 <1.0 -- - <1.0 <1.0 <1.0 9.0 1.4 1 <1
Cobalt ug/L NC 6 40 100 100 15 15 <15.0 <15.0 -- -- <15.0 <15.0 <6.0 <6.0 <6.0 <6 <6
Fluoride ug/L 4,000 NA NC NC NC 1,000 4,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000
Lead ug/L NC 15 4.0 4.0 39 1 15 <1.0 <1.0 -- - <1.0 <1.0 <1.0 <1.0 <1.0 <1 <1
Lithium ug/L NC 40 170 350 0.20# 10 40 11 13 -- -- 14 11 10 <10 14 22 21
Mercury ug/L 2 NA 2.0 2.0 0.2 0.2 2 <0.20 <0.20 -- -- <0.20 <0.20 <0.20 <0.20 <0.20 <0.2 <0.2
Molybdenum ug/L NC 100 73 210 3,200 5 100 13.0 13.0 -- -- 8.2 8.2 9.3 21 11 12 7
Radium-226 pCi/L NC NA NC NC NC NA NA 0.291 <0.707 -- -- <0.702 <0.463 <0.512 0.0720 0.2980 -- 0.242
Radium-228 pCi/L NC NA NC NC NC NA NA < 0.951 1.02 -- -- < 0.568 0.931 <0.519 <0.343 0.665 -- 0.606
Radium-226/228 pCi/L 5 NA NC NC NC 1.93 5 <1.11 1.61 -- -- <1.27 <1.34 <1.03 <0.343 0.963 -- 0.848
Selenium ug/L 50 NA 50 50 5.0 5 50 <1.0 <1.0 - - <1.0 1.6 <1.0 13 76 104 29
Thallium ug/L 2 NA 2.0 2.0 3.7 2 2 <20 <20 - - <20 <20 <20 <20 <20 <2 <2
Notes:
ug/L - micrograms per liter.
mg/L - milligrams per liter.
SU - standard units; pH is a field parameter.
pCi/L - picocuries per liter.
NA - not applicable.
NC - no criteria.
-- - not analyzed.
MCL - Maximum Contaminant Level, EPA Drinking Water Standards and Health Advisories, April 2012.
RSL - Regional Screening Level from 83 FR 36435.
UTL - Upper Tolerance Limit (95%) of the background data set.
GWPS - Groundwater Protection Standard. Appendix IV GWPS is the higher of the MCL/RSL and UTL as established in TRC's

Technical Memorandum dated October 15, 2018. Appendix Il GWPS is the most restrictive of the MCL/Part 201 criteria, or the UTL if the UTL exceeds the

applicable criteria as established in TRC's Technical Memorandum dated December 23, 2019.
* - Michigan Part 201 Generic Drinking Water Cleanup Criteria, December 30, 2013.
** - Secondary Maximum Contaminant Level (SMCL), EPA Secondary Drinking Water Regulations

(SDWR) April 2012.
A - Michigan Part 201 Groundwater Surface Water Interface (GSI) Criteria. Hardness-dependent criteria calculated using

site-specific hardness of 180 mg CaCO3/L as measured at surface water sample SW-01 collected on April 9, 2018

from the Pigeon River. Chromium GSI criterion based on hexavalent chromium per footnote {H}.
# - If detected above 0.20 ug/L, further evaluation of low-level mercury may be necessary to evaluate the GSI pathway

per Michigan Part 201 and EGLE policy and procedure 09-014 dated June 20, 2012.
Bold value indicates an exceedance of the GWPS. Data from downgradient monitoring wells are screened against the

GWPS for evaluation purposes only. Confidence intervals will be used to determine compliance per the CCR rules.
All metals were analyzed as total unless otherwise specified.
(1) pH value potentially biased high due to groundwater quality meter malfunction.
(2) Not sampled; insufficient amount of groundwater present to collect sample.
(3) JHC-MW-15008 was decommissioned on June 24, 2019. Replacement well JHC-MW-15008R was installed on June 25, 2019.

Page 6 of 6

X:\WPAAM\PJT2\367390\000012020Q2 Pond AVAppx B\Appx B_T367390.0-011

July 2020



Attachment 1
Sanitas™ Output

XAWPAAM\PJT2\367390\000012020Q2 POND A\APPX B\TM367390.0.DOCX



Sanitas™ v.9.6.26 Sanitas software licensed to Consumers Energy. UG

Boron, Total

3000
2400 WZ

1800

1200

600 7 /

/./ i
e 3;‘
k"

0 T T T

6/21/17 1/12/18 8/6/18 2/28/19 9/22/19

4/15/20

Time Series Analysis Run 7/24/2020 2:40 PM
Client: Consumers Energy Data: JHC_Sanitas_20.05.28

L 2 JHC-MW-15006
| JHC-MW-15007
A JHC-MW-15008R
v JHC-MW-15009
L 2

JHC-MW-15010

H JHC-MW-15011

GWPS = 500 ug/L



Sanitas™ v.9.6.26 Sanitas software licensed to Consumers Energy. UG

Sulfate
300
&  JHC-MW-15006
hif
240 / B JHC-MW-15007
A JHC-MW-15008R
180 Vv  JHC-MW-15009
<
(@]
£ ¢  JHC-MW-15010
120 AN
B JHC-MW-15011
f GWPS = 250 mg/L
60 -
i i
0
6/21/17 1/12/18 8/6/18 2/28/19 9/22/19 4/15/20

Time Series Analysis Run 7/24/2020 2:42 PM
Client: Consumers Energy Data: JHC_Sanitas_20.05.28



Sanitas™ v.9.6.26 Sanitas software licensed to Consumers Energy. UG

Total Dissolved Solids

700

L 2 JHC-MW-15006
560 [ | JHC-MW-15007

/ // A JHC-MW-15008R
420 X

v JHC-MW-15009

JHC-MW-15010

280 ¥ / N f/ B JHC-MW-15011

~
b

| —X—
| GWPS =500 mg/L
140
0
6/21/17 1/12/18 8/6/18 2/28/19 9/22/19 4/15/20

Time Series Analysis Run 7/24/2020 2:44 PM
Client: Consumers Energy Data: JHC_Sanitas_20.05.28



Sanitas™ v.9.6.26 Sanitas software licensed to Consumers Energy. UG

pH, Field
10
)\\.
° /{é‘g
Se—— |

6

4

2

0

6/21/17 1/12/18 8/6/18 2/28/19 9/22/19 4/15/20

Time Series Analysis Run 7/24/2020 2:45 PM
Client: Consumers Energy Data: JHC_Sanitas_20.05.28

JHC-MW-15006

JHC-MW-15007

JHC-MW-15008R

JHC-MW-15009

JHC-MW-15010

JHC-MW-15011

GWPS =5.5 su

GWPS = 8.8 su



Sanitas™ v.9.6.26 Sanitas software licensed to Consumers Energy. UG
Hollow symbols indicate censored values.

50

40

Arsenic, Total

30

ug/L

7

20
.\\'\/
. ST —— ; é
o =z o x T Ao
6/21/17 1/12/18 8/6/18 2/28/19

Time Series Analysis Run 7/24/2020 2:47 PM
Client: Consumers Energy Data: JHC_Sanitas_20.05.28

9/22/19

L 2 JHC-MW-15006
[ | JHC-MW-15007
A

JHC-MW-15008R

\ v JHC-MW-15009

L 2 JHC-MW-15010

H JHC-MW-15011

GWPS =10 ug/L



Sanitas™ v.9.6.26 Sanitas software licensed to Consumers Energy. UG
Hollow symbols indicate censored values.

400

Chromium, Total

A &  JHC-MW-15006
320 B JHC-MW-15007
A JHC-MW-15008R
240 Vv  JHC-MW-15009
—
D
S &  JHC-MW-15010
160
B JHC-MW-15011
GWPS = 100 ug/L
80 [ \

0‘=§=—E—Eé/.—/‘

6/21/17 1/12/18

8/6/18

]
2/28/19 9/22/19 4/15/20

Time Series Analysis Run 7/24/2020 2:48 PM
Client: Consumers Energy Data: JHC_Sanitas_20.05.28



Sanitas™ v.9.6.26 Sanitas software licensed to Consumers Energy. UG
Hollow symbols indicate censored values.

Selenium, Total
300

¢  JHC-MW-15006
240

[ | JHC-MW-15007

f\ A  JHC-MW-15008R
180

\4

ug/L

JHC-MW-15009
120

L 2 JHC-MW-15010

/ [ | JHC-MW-15011
// 7 GWPS = 50 ug/L

60 I~

0

6/21/17 1/12/18

8/6/18

2/28/19

9/22/19 4/15/20

Time Series Analysis Run 7/24/2020 2:49 PM
Client: Consumers Energy Data: JHC_Sanitas_20.05.28



Sanitas™ v.9.6.25 Sanitas software licensed to Consumers Energy. EPA

ug/L

600

470

340

210

80

-50

6/21/17

Sen's Slope Estimator
JHC-MW-15008R

/

/

Constituent: Boron, Total

1/12/18 2/27/19

Analysis Run 6/3/2020 9:26 AM
Client: Consumers Energy Data: JHC_Sanitas_20.05.28

9/21/19

n=8

Slope = 109.8
units per year.

Mann-Kendall
statistic = 10
critical = 20

Trend not sig-
nificant at 98%
confidence level
(a=0.01per
tail).



Sanitas™ v.9.6.25 Sanitas software licensed to Consumers Energy. EPA

ug/L

900

720

540

360

180

0

6/21/17

Sen's Slope Estimator
JHC-MW-15009

/

/

/

7

L~

Constituent: Boron, Total

1/12/18

8/6/18

2/27/19

Analysis Run 6/3/2020 9:22 AM
Client: Consumers Energy Data: JHC_Sanitas_20.05.28

9/21/19

n=8

Slope = 127.1
units per year.

Mann-Kendall
statistic = 20
critical = 20

Trend not sig-
nificant at 98%
confidence level
(a=0.01per
tail).



Sanitas™ v.9.6.25 Sanitas software licensed to Consumers Energy. EPA

ug/L

Sen's Slope Estimator
JHC-MW-15011

3000

2340

1680

1020

360

-300

/

/

8/15/17

2/25/18

Constituent: Boron, Total

9/8/18 3/22/19 10/3/19

Analysis Run 6/3/2020 9:21 AM
Client: Consumers Energy Data: JHC_Sanitas_20.05.28

n=8

Slope = 464.2
units per year.

Mann-Kendall
statistic = 22
critical = 20

Increasing trend
significant at 98%
confidence level
(a=0.01per
tail).



Sanitas™ v.9.6.25 Sanitas software licensed to Consumers Energy. EPA

Sen's Slope Estimator
JHC-MW-15006

300

228

156

mg/L

84 /'
¢ © o /

- /I
. /
8/15/17 2/25/18 9/8/18 3/21/19 10/2/19 4/14/20

Constituent: Sulfate Analysis Run 6/3/2020 9:21 AM
Client: Consumers Energy Data: JHC_Sanitas_20.05.28

n=8

Slope = 65.83
units per year.

Mann-Kendall
statistic = 16
critical = 20

Trend not sig-
nificant at 98%
confidence level
(a=0.01per
tail).



Sanitas™ v.9.6.25 Sanitas software licensed to Consumers Energy. EPA

mg/L

600

480

360

240

120

0

6/21/17

Sen's Slope Estimator
JHC-MW-15008R

[ ]

_—

Constituent: Total Dissolved Solids Analysis Run 6/3/2020 9:26 AM
Client: Consumers Energy Data: JHC_Sanitas_20.05.28

1/12/18

8/6/18 2/27/19 9/21/19

n=8

Slope =71.83
units per year.

Mann-Kendall
statistic = 8
critical = 20

Trend not sig-
nificant at 98%
confidence level
(a=0.01per
tail).



Sanitas™ v.9.6.25 Sanitas software licensed to Consumers Energy. EPA

mg/L

700

556

412

268

124

-20

8/15/17

Sen's Slope Estimator
JHC-MW-15011

/

/ .

v

e

2/25/18

9/8/18

3/22/19

Constituent: Total Dissolved Solids Analysis Run 6/3/2020 9:22 AM
Client: Consumers Energy Data: JHC_Sanitas_20.05.28

10/3/19

n=8

Slope =173.5
units per year.

Mann-Kendall
statistic = 14
critical = 20

Trend not sig-
nificant at 98%
confidence level
(a=0.01per
tail).



Sanitas™ v.9.6.25 Sanitas software licensed to Consumers Energy. EPA
Hollow symbols indicate censored values.

ug/L

Sen's Slope Estimator
JHC-MW-15009

80
n=8

Slope = 13.99
units per year.

62.8 ® Mann-Kendall
statistic = 22
critical = 20

Increasing trend
significant at 98%

confidence level
45.6 (a=0.01per
tail).

28.4 /
/ °
11.2 /

¢ /

6/21/17 1/12/18 8/6/18 2/27/19 9/21/19 4/14/20

Constituent: Selenium, Total Analysis Run 6/3/2020 9:22 AM
Client: Consumers Energy Data: JHC_Sanitas_20.05.28



Sanitas™ v.9.6.25 Sanitas software licensed to Consumers Energy. EPA
Hollow symbols indicate censored values.

Sen's Slope Estimator
JHC-MW-15010

300
n=8

Slope = 63.67
units per year.

226 Mann-Kendall
statistic = 22
critical = 20

Increasing trend
significant at 98%

L confidence level
152

(a=0.01per
tail).
78 /'/
/ °
-70

8/15/17 2/25/18 9/8/18 3/21/19 10/2/19 4/14/20

ug/L

Constituent: Selenium, Total Analysis Run 6/3/2020 9:21 AM
Client: Consumers Energy Data: JHC_Sanitas_20.05.28



Sanitas™ v.9.6.25 Sanitas software licensed to Consumers Energy. EPA

Summary Report

Analysis Run 6/3/2020 9:17 AM
Data: JHC_Sanitas_20.05.28

Constituent: Boron, Total
Client: Consumers Energy

For observations made between 6/21/2017 and 4/15/2020, a summary of the selected data set:

Observations = 48

ND/Trace = 0

Wells = 6

Minimum Value = 87.7
Maximum Value = 2870

Mean Value = 512.3

Median Value = 188.8
Standard Deviation = 791.6
Coefficient of Variation = 1.545
Skewness = 2.214

Well #0Obs. ND/Trace Min
JHC-MW-15006 8 0 119
JHC-MW-15007 8 0 98

JHC-MW-15008R 8 0 87.7
JHC-MW-15009 8 0 914
JHC-MW-15010 8 0 98.4
JHC-MW-15011 8 0 229

Max
284
242
505
877.5
2800
2870

Mean
202.4
158.8
204.5
280.7
1354

873.7

Median
216.5
150
129
171.8
1257
388.5

Std.Dev.
58.14
42.03
163
267.6
1326
981.8

cv
0.2872
0.2648
0.7973
0.9534
0.9796
1.124

Skewness
-0.1528
0.7633
1.161
1.616
0.04427
1.305



Sanitas™ v.9.6.25 Sanitas software licensed to Consumers Energy. EPA

Summary Report

Constituent: Sulfate  Analysis Run 6/3/2020 9:17 AM

Client: Consumers Energy  Data: JHC_Sanitas_20.05.28

For observations made between 6/21/2017 and 4/15/2020, a summary of the selected data set:

Observations = 48

ND/Trace = 0

Wells = 6

Minimum Value = 15.8
Maximum Value = 260

Mean Value = 66.49

Median Value = 31.95
Standard Deviation = 70.06
Coefficient of Variation = 1.054
Skewness = 1.626

Well #0Obs. ND/Trace Min
JHC-MW-15006 8 0 27
JHC-MW-15007 8 0 19.2
JHC-MW-15008R 8 0 20
JHC-MW-15009 8 0 18.2
JHC-MW-15010 8 0 24
JHC-MW-15011 8 0 15.8

Max
260
83
235
130
39.9
192

Mean
90.19
38.41
101.2
44.76
33.21
91.21

Median
43.05
31.75
30.8
32.15
32.95
57.6

Std.Dev.
93.78
20.57
102.4
35.67
4.753
80.79

cv
1.04
0.5355
1.012
0.7969
0.1431
0.8858

Skewness
1.103
1.437
0.5197
1.974
-0.5969
0.3344



Sanitas™ v.9.6.25 Sanitas software licensed to Consumers Energy. EPA

Constituent: Total Dissolved Solids

Summary Report

Analysis Run 6/3/2020 9:16 AM

Client: Consumers Energy  Data: JHC_Sanitas_20.05.28

For observations made between 6/21/2017 and 4/15/2020, a summary of the selected data set:

Observations = 48

ND/Trace = 0

Wells = 6

Minimum Value = 140
Maximum Value = 654

Mean Value = 294

Median Value = 261

Standard Deviation = 133.2
Coefficient of Variation = 0.4529
Skewness = 1.136

Well #0Obs. ND/Trace Min
JHC-MW-15006 8 0 140
JHC-MW-15007 8 0 166
JHC-MW-15008R 8 0 150
JHC-MW-15009 8 0 178
JHC-MW-15010 8 0 220
JHC-MW-15011 8 0 150

Max
562
360
566
435
338
654

Mean
296.8
254

314

265.1
293.3
3411

Median
223
250
250
216
296.8
236

Std.Dev.
166.5
80.29
162.2
93.92
41.15
205.6

cv

0.5612
0.3161
0.5166
0.3543
0.1403
0.6028

Skewness
0.8429
0.09455
0.7937
0.7791
-0.5172
0.5099



Sanitas™ v.9.6.25 Sanitas software licensed to Consumers Energy. EPA

Summary Report

Constituent: pH, Field Analysis Run 6/3/2020 9:15 AM
Client: Consumers Energy  Data: JHC_Sanitas_20.05.28

For observations made between 6/21/2017 and 4/15/2020, a summary of the selected data set:

Observations = 48

ND/Trace = 0

Wells = 6

Minimum Value = 6.56

Maximum Value = 9.11

Mean Value = 7.453

Median Value = 7.395

Standard Deviation = 0.4613
Coefficient of Variation = 0.06189
Skewness = 1.419

Well #0Obs. ND/Trace Min Max Mean Median Std.Dev. cv Skewness
JHC-MW-15006 8 0 7.22 7.84 7.541 7.555 0.202 0.02678 -0.02751
JHC-MW-15007 8 0 7.04 7.58 7.355 7.38 0.1537 0.0209 -0.8159
JHC-MW-15008R 8 0 6.93 7.38 7.18 7.155 0.1532 0.02133 -0.1551
JHC-MW-15009 8 0 7.15 7.68 7.458 7.455 0.1609 0.02157 -0.5278
JHC-MW-15010 8 0 6.56 7.54 7.041 7.085 0.344 0.04885 -0.1161
JHC-MW-15011 8 0 7.48 9.11 8.144 8.06 0.5936 0.07289 0.4774



Sanitas™ v.9.6.25 Sanitas software licensed to Consumers Energy. EPA

Summary Report

Analysis Run 6/3/2020 9:15 AM
Data: JHC_Sanitas_20.05.28

Constituent: Arsenic, Total
Client: Consumers Energy

For observations made between 6/21/2017 and 4/15/2020, a summary of the selected data set:

Observations = 48

ND/Trace = 24

Wells = 6

Minimum Value = 1

Maximum Value = 44

Mean Value = 6.503

Median Value = 1.95

Standard Deviation = 10.33
Coefficient of Variation = 1.588
Skewness = 2.25

Well #0Obs. ND/Trace Min
JHC-MW-15006 8 0 4.3
JHC-MW-15007 8 0 29
JHC-MW-15008R 8 8 1
JHC-MW-15009 8 8 1
JHC-MW-15010 8 8 1
JHC-MW-15011 8 0 15

<
)
>

- a o N oo

Mean
5.363
3.425

27.23

Median
4.9
3.25

1

1

1

28

Std.Dev.
1.367
0.4921

0

0

0

10.34

cv
0.2549
0.1437

0.3797

Skewness
1.72
0.3316
NaN

NaN

NaN
0.2437



Sanitas™ v.9.6.25 Sanitas software licensed to Consumers Energy. EPA

Constituent: Chromium, Total

Summary Report

Analysis Run 6/3/2020 9:14 AM

Client: Consumers Energy  Data: JHC_Sanitas_20.05.28

For observations made between 6/21/2017 and 4/15/2020, a summary of the selected data set:

Observations = 48

ND/Trace = 10

Wells = 6

Minimum Value = 1

Maximum Value = 370

Mean Value = 12.42

Median Value = 1.5

Standard Deviation = 53.29
Coefficient of Variation = 4.291
Skewness = 6.491

Well #0Obs. ND/Trace
JHC-MW-15006
JHC-MW-15007
JHC-MW-15008R
JHC-MW-15009
JHC-MW-15010
JHC-MW-15011

=
=]

Ul = = 2
_._._._._._.‘

370

Mean
1.944
9.475
4.038
9.294
47.71
2.05

Median
1.825
1.6
4.15
5.8

1.3

1

Std.Dev.
0.989
14.66
2.625
10.35
130.2
2.812

cv
0.5088
1.547
0.65
1.114
2.729
1.372

Skewness
1.307
1.164
0.1436
1.206
2.267
2.257



Sanitas™ v.9.6.25 Sanitas software licensed to Consumers Energy. EPA

Summary Report

Analysis Run 6/3/2020 9:14 AM
Data: JHC_Sanitas_20.05.28

Constituent: Selenium, Total
Client: Consumers Energy

For observations made between 6/21/2017 and 4/15/2020, a summary of the selected data set:

Observations = 48

ND/Trace = 11

Wells = 6

Minimum Value = 1

Maximum Value = 210

Mean Value = 25.38

Median Value = 4.4

Standard Deviation = 45.71
Coefficient of Variation = 1.801
Skewness = 2.408

Well #0Obs. ND/Trace
JHC-MW-15006
JHC-MW-15007
JHC-MW-15008R
JHC-MW-15009
JHC-MW-15010
JHC-MW-15011

W= = 0NN
_._._._._._.‘g
5

6.963
18.43
23.7

71.89
28.33

Median
1.15
1.75
4.2
11.45
33.05
7.3

Std.Dev.
3.438
9.649
37.23
29.58
80.99
39.98

cv

1.166
1.386
2.021
1.248
1.127
1411

Skewness
1171
1.12
2.213
1.076
0.6915
1.094



Sanitas™ v.9.6.25 Sanitas software licensed to Consumers Energy. UG

Parametric and Non-Parametric (NP) Confidence Interval

Compliance Limit is not exceeded. Per-well alpha = 0.01 except as noted. Normality Test: Shapiro Wilk, alpha based on n
4000

3200
2400
1600
=
=]
> 800
I__I Limit=500
0
(%
% K NG %
0, 58, 5, 5,
Y %% 5 %
2,78 Y % 2,75 Y s
O,/.)) 00& 00 0%07 0;
4, %)
N (N
0.00

Constituent: Boron, Total Analysis Run 6/3/2020 9:34 AM

Client: Consumers Energy Data: JHC_Sanitas_20.05.28



Confidence Interval

Constituent: Boron, Total (ug/L) Analysis Run 6/3/2020 9:34 AM
Client: Consumers Energy  Data: JHC_Sanitas_20.05.28

JHC-MW-15008R JHC-MW-15009  JHC-MW-15010  JHC-MW-15011

6/21/2017 128 126

8/15/2017 153 156 164 279.5 (D)
9/26/2017 116 144 109 234 (D)
6/19/2018 229
6/20/2018 87.7 91.4 98.4

11/14/2018 120

11/15/2018 187.5 (D) 337
4/23/2019 2800 440
4/24/2019 195 (D)

8/13/2019 93

10/9/2019 130 (D) 2800

10/10/2019 690
2/11/2020 2390 (D)

2/12/2020 423 468 1910
4/14/2020 505 877.5 (D) 2350

4/15/2020 2870
Mean 204.5 280.7 1354 873.7
Std. Dev 163 267.6 1326 981.8
Upper Lim. 505 464.3 2800 1537

Lower Lim 87.7 95.62 98.4 196.9



Sanitas™ v.9.6.25 Sanitas software licensed to Consumers Energy. UG

Non-Parametric Confidence Interval

Compliance Limit is not exceeded.
400
320
240 Limit = 250
160
=
>
= 80
0
%7
20
6’4«)@%
%%
255
%

Constituent: Sulfate Analysis Run 6/3/2020 9:38 AM
Client: Consumers Energy Data: JHC_Sanitas_20.05.28



Confidence Interval

Constituent: Sulfate (mg/L) Analysis Run 6/3/2020 9:38 AM
Client: Consumers Energy  Data: JHC_Sanitas_20.05.28

8/15/2017
9/26/2017
6/20/2018
11/15/2018
4/24/2019
10/10/2019
2/12/2020
4/14/2020
Mean

Std. Dev
Upper Lim.

Lower Lim

JHC-MW-15006
28.9
31.1
27.5 (D)
27

75

55

217
260
90.19
93.78
260

27



Sanitas™ v.9.6.25 Sanitas software licensed to Consumers Energy. UG

mg/L

Parametric and Non-Parametric (NP) Confidence Interval

Compliance Limit is not exceeded. Per-well alpha = 0.01 except as noted. Normality Test: Shapiro Wilk, alpha based on n.
800
640
480 Limit =500
320
160
0
2 230 2
%Q%/ 8t ‘&24%
Ko % p%
t S 28 2.5
06’ 0,9 ’7@/{}
/{L
/O\\
%,

Constituent: Total Dissolved Solids Analysis Run 6/3/2020 9:36 AM
Client: Consumers Energy Data: JHC_Sanitas_20.05.28



Confidence Interval

Constituent: Total Dissolved Solids (mg/L) Analysis Run 6/3/2020 9:37 AM
Client: Consumers Energy  Data: JHC_Sanitas_20.05.28

6/21/2017
8/15/2017
9/26/2017
6/19/2018
6/20/2018
11/15/2018
4/23/2019
4/24/2019
8/13/2019
10/9/2019
10/10/2019
2/12/2020
4/14/2020
4/15/2020
Mean

Std. Dev
Upper Lim.

Lower Lim

JHC-MW-15006

206
172

322 (D)
140

240

190
542
562

296.8
166.5
463.5
140.4

JHC-MW-15008R  JHC-MW-15011

260
340
190

210

150
240 (D)

556
566

314

162.2
478.2
159.2

181 (D)
192 (D)
180

150
280

550
654

542
3411
205.6
654
150



Sanitas™ v.9.6.25 Sanitas software licensed to Consumers Energy. UG

Parametric Confidence Interval

Compliance Limit is not exceeded. Normality Test: Shapiro Wilk, alpha based on n.

10
Limit =8.8
8
6
Limit=5.5
4
-]
)
2
0
%/,
A
20
&O\\@’k
%45
50,

Constituent: pH, Field Analysis Run 6/3/2020 9:39 AM
Client: Consumers Energy Data: JHC_Sanitas_20.05.28



Confidence Interval

Constituent: pH, Field (su) Analysis Run 6/3/2020 9:39 AM
Client: Consumers Energy  Data: JHC_Sanitas_20.05.28

8/15/2017
9/26/2017
6/19/2018
11/15/2018
4/23/2019
10/10/2019
2/12/2020
4/15/2020
Mean

Std. Dev
Upper Lim.

Lower Lim

JHC-MW-15011
7.61
7.48
8.12
9.11
8.83
8.37

8

7.63
8.144
0.5936
8.878
7.409



Sanitas™ v.9.6.25 Sanitas software licensed to Consumers Energy. UG

Parametric Confidence Interval

Compliance limit is exceeded. Per-well alpha = 0.01. Normality Test: Shapiro Wilk, alpha based on n.
50

40
30
20
_|
IS)
= 10 Limit=10
0
2%,
¥ Q
P
)

Constituent: Arsenic, Total Analysis Run 6/3/2020 9:39 AM

Client: Consumers Energy Data: JHC_Sanitas_20.05.28



Confidence Interval

Constituent: Arsenic, Total (ug/L) Analysis Run 6/3/2020 9:40 AM
Client: Consumers Energy  Data: JHC_Sanitas_20.05.28

8/15/2017
4/25/2018
6/19/2018
11/15/2018
4/23/2019
10/10/2019
2/12/2020
4/15/2020
Mean

Std. Dev
Upper Lim.

Lower Lim

JHC-MW-15011
17.85 (D)
16.8

15

32.2

36

44

31

25

27.23
10.34
38.19
16.27



Sanitas™ v.9.6.25 Sanitas software licensed to Consumers Energy. UG

Non-Parametric Confidence Interval

Compliance Limit is not exceeded.
500
400
300
200
=
>
> 100 Limit =100
0
%7
20
&4«?%
%03
2,0
Do
2,

Constituent: Chromium, Total Analysis Run 6/3/2020 9:40 AM

Client: Consumers Energy Data: JHC_Sanitas_20.05.28




Confidence Interval

Constituent: Chromium, Total (ug/L) Analysis Run 6/3/2020 9:41 AM
Client: Consumers Energy  Data: JHC_Sanitas_20.05.28

8/15/2017
4/26/2018
6/20/2018
11/14/2018
4/23/2019
10/9/2019
2/11/2020
4/14/2020
Mean

Std. Dev
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Lower Lim
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Parametric and Non-Parametric (NP) Confidence Interval

Compliance Limit is not exceeded. Per-well alpha = 0.01 except as noted. Normality Test: Shapiro Wilk, alpha based on n
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Constituent: Selenium, Total Analysis Run 6/3/2020 9:42 AM

Client: Consumers Energy Data: JHC_Sanitas_20.05.28



Confidence Interval

Constituent: Selenium, Total (ug/L) Analysis Run 6/3/2020 9:43 AM
Client: Consumers Energy  Data: JHC_Sanitas_20.05.28

JHC-MW-15008R  JHC-MW-15009

JHC-MW-15010

JHC-MW-15011

6/21/2017 23 4.7

8/15/2017 24 <1 <1 <1 (D)
4/25/2018 <1
4/26/2018 1.7 0.75 (D) 3

6/19/2018 1.6
6/20/2018 2 10.3 1

11/14/2018 341

11/15/2018 12.6 (D) <1
4/23/2019 32 13
4/24/2019 62 (D)

8/13/2019 12

10/9/2019 110 (D) 210

10/10/2019 76
2/11/2020 126 (D)

2/12/2020 1 20 104
4/14/2020 6 78 (D) 158

4/15/2020 29
Mean 18.43 23.67 71.89 28.33
Std. Dev 37.23 29.6 80.99 39.98
Upper Lim. 110 50.98 154.6 104
Lower Lim 1.7 0.7268 232 1
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Hollow symbols indicate censored values.
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ug/L

Arsenic, Total

1.6

* MW-148

1.2 A PZ-248

v PZ-40S
0.8

0.4

0
6/21/18 11/1/18 3/14/19 7/25/19 12/5/19 4/16/20

Time Series  Analysis Run 6/3/2020 10:57 AM
Client: Consumers Energy  Data: JHC_Sanitas_20.05.28

Insufficient amount of groundwater present in February and April 2020
to collect sample for total metals for MW-13. Reported February and
April 2020 result is dissolved arsenic result collected in accordance with
the JH Campbell Dry Ash Landfill Hydrogeological Monitoring Plan
(HMP).
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April 2020 result is dissolved chromium result collected in accordance
with the JH Campbell Dry Ash Landfill Hydrogeological Monitoring Plan
(HMP).


KLowery
Text Box
Insufficient amount of groundwater present in February and April 2020 to collect sample for total metals for MW-13.  Reported February and April 2020 result is dissolved antimony result collected in accordance with the JH Campbell Dry Ash Landfill Hydrogeological Monitoring Plan (HMP).

KLowery
Text Box
Insufficient amount of groundwater present in February and April 2020 to collect sample for total metals for MW-13.  Reported February and April 2020 result is dissolved arsenic result collected in accordance with the JH Campbell Dry Ash Landfill Hydrogeological Monitoring Plan (HMP).

KLowery
Text Box
Insufficient amount of groundwater present in February and April 2020 to collect sample for total metals for MW-13.  Reported February and April 2020 result is dissolved chromium result collected in accordance with the JH Campbell Dry Ash Landfill Hydrogeological Monitoring Plan (HMP).
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Lithium, Total

30

24

ug/L

0
6/21/18 11/1/18 3/14/19 7/25/19 12/5/19 4/16/20

Time Series  Analysis Run 6/3/2020 10:57 AM
Client: Consumers Energy  Data: JHC_Sanitas_20.05.28

Insufficient amount of groundwater present in February and April 2020
to collect sample for total metals for MW-13. Reported February and
April 2020 result is dissolved lithium result collected in accordance with
the JH Campbell Dry Ash Landfill Hydrogeological Monitoring Plan

(HMP).
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Hollow symbols indicate censored values.
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Insufficient amount of groundwater present in February and April 2020
to collect sample for total metals for MW-13. Reported February and
April 2020 result is dissolved molybdenum result collected in
accordance with the JH Campbell Dry Ash Landfill Hydrogeological
Monitoring Plan (HMP).
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KLowery
Text Box
Insufficient amount of groundwater present in February and April 2020 to collect sample for total metals for MW-13.  Reported February and April 2020 result is dissolved lithium result collected in accordance with the JH Campbell Dry Ash Landfill Hydrogeological Monitoring Plan (HMP).

KLowery
Text Box
Insufficient amount of groundwater present in February and April 2020 to collect sample for total metals for MW-13.  Reported February and April 2020 result is dissolved molybdenum result collected in accordance with the JH Campbell Dry Ash Landfill Hydrogeological Monitoring Plan (HMP).

KLowery
Text Box
Insufficient amount of groundwater present in February and April 2020 to collect sample for total metals for MW-13.  Reported February and April 2020 result is dissolved selenium result collected in accordance with the JH Campbell Dry Ash Landfill Hydrogeological Monitoring Plan (HMP).
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135 W. Trail St. phone 517-788-1251
Jackson, MI 49201 fax 517-788-2533

To: KDStarken, JH Campbell Complex
From: EBIlaj, T-258

Date: May 05, 2020

Subject: JH CAMPBELL SOLID WASTE DISPOSAL AREA — GROUNDWATER MONITORING
2" Quarter, 2020 — Background Wells

CC: BLSwanberg, P22-119 Sarah Holmstrom, Project Manager
BTRunkel, P22-120 TRC Companies, Inc.
HDRegister, P22-521 1540 Eisenhower Place

Ann Arbor, M| 48108

Chemistry Project: 20-0395

CE Laboratory Services conducted groundwater monitoring on 04/13/2020 through 04/16/2020 at the JH
Campbell Solid Waste Disposal Area, for the 2" Quarter monitoring requirements. The samples were
received in the Chemistry department on 04/17/2020.

Samples for Radium analysis have been subcontracted to Eurofins/TestAmerica, Inc. and their results are
being reported separately. Samples for Total Sulfide have been subcontracted to Merit Laboratories, Inc.
The results are listed under the analyst initials “Merit” and the original report is attached. Please note that
the subcontracted work is not reported under the CE laboratory scope of accreditation.

With the exception noted above, the report that follows presents the results of the requested analytical
testing; the results apply only to the samples, as received. All samples have been analyzed in accordance
with the 2009 TNI Standard and the applicable A2LA accreditation scope for Laboratory Services. Any
exceptions to applicable test method criteria and standard compliance are noted in the Case Narrative, or
flagged with applicable qualifiers in the analytical results section.

Reviewed and approved by:

Emil Blaj
Sr. Technical Analyst
Project Lead

Testing performed in accordance with the A2LA scope of
accredidation specified in the listed certificate.

The information contained in this report is the sole property of
Consumers Energy. It cannot be reproduced except in full,
and with consent from Consumers Energy, or the customer for
which this report was issued.
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JHC Groundwater Monitoring
Chemistry Project: 20-0395
2" Quarter, 2020

CASE NARRATIVE

l. Sample Receipt

All samples were received within hold time and in good conditions; no anomalies were noted on the
Sample Log-In Shipment Inspection Form during sample check-in. Identification of all samples
included in the work order/project is provided in the sample summary section. Sample preservation
upon receipt was verified by the sample custodian and confirmed to meet method requirements.

NOTE: Sample temperature measured upon receipt was found above the recommended range of 0-6°C.

During the time samples were kept on the bench they warmed up to 6.1-8.2°C.

. Methodology

Unless otherwise indicated, sample preparation and analysis was performed in accordance with the
corresponding test methods from “Methods for the Determination of Inorganic Substances in
Environmental Samples (EPA/600/R-93/100); SW-846, “Test Methods for Evaluating Solid Waste —
Physical/Chemical Methods”, USEPA (latest revisions), and Standard Methods for the Examination of
Water and Wastewater, APHA-AWWA-WPCF, 22" Edition, 2012.

I11. Results/Quality Control

Analytical results for this report are presented by laboratory sample 1D, container & aliquot number.
Results for the field blanks, field duplicates, and percent recoveries of the field matrix spike & matrix
spike duplicate samples are included in the results section. Unless specifically noted in the case
narrative, all method quality control requirements have been met. If any results are qualified, the
corresponding data flags/qualifiers are listed on the last page of the results section. Any additional
information on method performance, when applicable, is presented in this section of the case narrative.
When data flags are not needed, the qualifiers text box on the last page is left blank, and a statement
confirms that no exceptions occurred.

NOTE: Due to matrix interference / possible carry over effects the reporting limit for Silver has been

increased for sample 20-0395-01; the results have been flagged (K).

DEFINITIONS / QUALIFIERS

The following qualifiers and/or acronyms are used in the report where applicable:

Acronym Description
RL Reporting Limit
ND Result not detected or below Reporting Limit
NT Not a TNI Analyte
LCS Laboratory Control Sample
LRB Laboratory Reagent Blank (also referred to as Method Blank)
DUP  Duplicate
MS Matrix Spike
MSD  Matrix Spike Duplicate
RPD Relative Percent Difference
MDL  Method Detection Limit
PQL Practical Quantitation Limit
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JHC Groundwater Monitoring
Chemistry Project: 20-0395
2" Quarter, 2020

TDL
SM

Qualifier

Target Detection Limit
Standard Methods Compendium

Description

XAVOILZZIAC—IMQOwW *

Generic data flag, applicable description added in the corresponding notes section
The analyte was detected in the LRB at a level which is significant relative to sample result
Reporting limit elevated due to dilution

Estimated due to result exceeding the linear range of the analyzer

The maximum recommended hold time was exceeded

Dilution required due to matrix interference; reporting limit elevated

Estimated due to result found above MDL but below PQL (or RL)

Reporting limit raised due to matrix interference

The precision for duplicate analysis was not met; RPD outside acceptance criteria
Non-homogeneous sample made analysis questionable

Possible interference may have affected the accuracy of the laboratory result
Matrix Spike or Matrix Spike Duplicate recovery outside acceptance criteria
Result confirmed by new sample preparation and reanalysis

Other notation required; comment listed in sample notes and/or case narrative
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Consumers Energy

Counton Us®

Laboratory Services

Work Order Sample Summary

Customer Name:
Work Order ID:
Date Received:

Chemistry Project:

JH Campbell Complex

Background Wells
4/17/2020
20-0395

Sample # Field Sample ID
20-0395-01  JHC-MW-15024
20-0395-02  JHC-MW-15025
20-0395-03  JHC-MW-15027
20-0395-04  JHC-MW-15023
20-0395-05  JHC-MW-15026
20-0395-06  JHC-MW-15028
20-0395-07  DUP-03
20-0395-08  EB-03
20-0395-09  FB-03
20-0395-10  JHC-MW-15025 Field MS
20-0395-11  JHC-MW-15025 Field MSD

Matrix

Groundwater
Groundwater
Groundwater
Groundwater
Groundwater
Groundwater
Groundwater
Groundwater
Groundwater
Water
Water

Sample Date

04/16/2020 10:44 AM
04/16/2020 11:58 AM
04/16/2020 02:35 PM
04/16/2020 09:29 AM
04/16/2020 01:16 PM
04/16/2020 02:30 PM
04/16/2020 12:00 AM
04/16/2020 02:46 PM
04/16/2020 10:30 AM
04/16/2020 11:58 AM
04/16/2020 11:58 AM

20-0395 Page 4 of 38

Site

JHC RCRA GW Monitoring - Background Wells
JHC RCRA GW Monitoring - Background Wells
JHC RCRA GW Monitoring - Background Wells
JHC RCRA GW Monitoring - Background Wells
JHC RCRA GW Monitoring - Background Wells
JHC RCRA GW Monitoring - Background Wells
JHC RCRA GW Monitoring - Background Wells
JHC RCRA GW Monitoring - Background Wells
JHC RCRA GW Monitoring - Background Wells
JHC RCRA GW Monitoring - Background Wells
JHC RCRA GW Monitoring - Background Wells



Consumers Energy Analytlcal Report Report Date: 05/05/20
Counton Us®
Laboratory Services
Sample Site: JHC RCRA GW Monitoring - Background Wells (395496) Laboratory Project: 20-0395
Field Sample ID: JHC-MW-15024 Collect Date: 04/16/2020
Lab Sample ID:  20-0395-01 Collect Time: 10:44 AM
Matrix: Groundwater
Total Mercury by EPA 7470A, Aqueous Aliguot: 20-0395-01-C02-A01 Analyst: TMR
Parameter(s) Result Flag  Units RL Analysis Date Tracking #
Mercury ND ug/L 0.2 04/21/2020 AB20-0421-01

Metals by EPA 6020B: CCR Rule Appendix lll-IV Total Metals Expand

Aliquot: 20-0395-01-C02-A02 Analyst: SLK

Parameter(s) Result Flag  Units RL Analysis Date Tracking #
Antimony ND ug/L 1 04/27/2020 AB20-0427-04
Arsenic ND ug/L 1 04/27/2020 AB20-0427-04
Barium 18 ug/L 5 04/27/2020 AB20-0427-04
Beryllium ND ug/L 1 04/27/2020 AB20-0427-04
Boron 22 ug/L 20 04/27/2020 AB20-0427-04
Cadmium ND ug/L 0.2 04/27/2020 AB20-0427-04
Calcium 32800 ug/L 1000 04/28/2020 AB20-0427-04
Chromium ND ug/L 1 04/27/2020 AB20-0427-04
Cobalt ND ug/L 6 04/27/2020 AB20-0427-04
Copper ND ug/L 1 04/27/2020 AB20-0427-04
Iron 182 ug/L 20 04/28/2020 AB20-0427-04
Lead ND ug/L 1 04/27/2020 AB20-0427-04
Lithium ND ug/L 10 04/27/2020 AB20-0427-04
Magnesium 9630 ug/L 1000 04/28/2020 AB20-0427-04
Molybdenum ND ug/L 5 04/27/2020 AB20-0427-04
Nickel ND ug/L 2 04/27/2020 AB20-0427-04
Potassium 1010 ug/L 100 04/28/2020 AB20-0427-04
Selenium ND ug/L 1 04/27/2020 AB20-0427-04
Silver ND K ug/L 0.3 04/27/2020 AB20-0427-04
Sodium 15700 ug/L 1000 04/28/2020 AB20-0427-04
Thallium ND ug/L 2 04/27/2020 AB20-0427-04
Vanadium ND ug/L 2 04/27/2020 AB20-0427-04
Zinc ND ug/L 10 04/27/2020 AB20-0427-04
Anions by EPA 300.0 Aqueous, NO2, NO3 Aliguot: 20-0395-01-C03-A01 Analyst: DMW
Parameter(s) Result Flag  Units RL Analysis Date Tracking #
Nitrate 750 ug/L 100 04/17/2020 AB20-0420-06
Nitrite ND ug/L 100 04/17/2020 AB20-0420-06
Anions by EPA 300.0 CCR Rule Analyte List, Cl, F, SO4, Aqueous Aliquot: 20-0395-01-C03-A02 Analyst: DMW
Parameter(s) Result Flag  Units RL Analysis Date Tracking #
Chloride 20100 ug/L 1000 04/22/2020 AB20-0422-05
Fluoride ND ug/L 1000 04/22/2020 AB20-0422-05
Sulfate 6260 ug/L 2000 04/22/2020 AB20-0422-05
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Consumers Energy

Analytlcal Report Report Date: 05/05/20

Count on Us®
Laboratory Services

Sample Site: JHC RCRA GW Monitoring - Background Wells (395496) Laboratory Project: 20-0395
Field Sample ID: JHC-MW-15024 Collect Date: 04/16/2020
Lab Sample ID:  20-0395-01 Collect Time: 10:44 AM

Matrix: Groundwater

Total Dissolved Solids by SM 2540C Aliquot: 20-0395-01-C04-A01 Analyst: DLR
Parameter(s) Result Flag  Units RL Analysis Date Tracking #
Total Dissolved Solids 158 mg/L 10 04/21/2020 AB20-0423-03
Alkalinity by SM 2320B Aliguot: 20-0395-01-C07-A01 Analyst: BEK
Parameter(s) Result Flag Units RL Analysis Date Tracking #
Alkalinity total 107000 ug/L 10000 04/17/2020 AB20-0423-15
Alkalinity bicarbonate 107000 ug/L 10000 04/17/2020 AB20-0423-15
Alkalinity carbonate ND ug/L 10000 04/17/2020 AB20-0423-15
Nitrogen-Ammonia by SM4500NH3(h), Groundwater HL Aliquot: 20-0395-01-C09-A01 Analyst: BEK
Parameter(s) Result Flag  Units RL Analysis Date Tracking #
Ammonia ND ug/L 25 04/21/2020 AB20-0421-16
Sulfide, Total by SM 4500 S2D Aliquot: 20-0395-01-C10-A01 Analyst: Merit
Parameter(s) Result Flag Units RL Analysis Date Tracking #
Sulfide ND ug/L 40 04/20/2020 AB20-0429-12
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Consumers Energy Analytlcal Report Report Date: 05/05/20
Counton Us®
Laboratory Services
Sample Site: JHC RCRA GW Monitoring - Background Wells (395496) Laboratory Project: 20-0395
Field Sample ID: JHC-MW-15025 Collect Date: 04/16/2020
Lab Sample ID:  20-0395-02 Collect Time: 11:58 AM
Matrix: Groundwater
Total Mercury by EPA 7470A, Aqueous Aliguot: 20-0395-02-C02-A01 Analyst: TMR
Parameter(s) Result Flag  Units RL Analysis Date Tracking #
Mercury ND ug/L 0.2 04/21/2020 AB20-0421-01

Metals by EPA 6020B: CCR Rule Appendix IlI-IV Total Metals Expand

Aliquot: 20-0395-02-C02-A02 Analyst: SLK

Parameter(s) Result Flag Units RL Analysis Date Tracking #
Antimony ND ug/L 1 04/27/2020 AB20-0427-04
Arsenic ND ug/L 1 04/27/2020 AB20-0427-04
Barium 20 ug/L 5 04/27/2020 AB20-0427-04
Beryllium ND ug/L 1 04/27/2020 AB20-0427-04
Boron 26 ug/L 20 04/27/2020 AB20-0427-04
Cadmium ND ug/L 0.2 04/27/2020 AB20-0427-04
Calcium 16100 ug/L 1000 04/28/2020 AB20-0427-04
Chromium ND ug/L 1 04/27/2020 AB20-0427-04
Cobalt ND ug/L 6 04/27/2020 AB20-0427-04
Copper ND ug/L 1 04/27/2020 AB20-0427-04
Iron 33 ug/L 20 04/28/2020 AB20-0427-04
Lead ND ug/L 1 04/27/2020 AB20-0427-04
Lithium ND ug/L 10 04/27/2020 AB20-0427-04
Magnesium 4510 ug/L 1000 04/28/2020 AB20-0427-04
Molybdenum ND ug/L 5 04/27/2020 AB20-0427-04
Nickel ND ug/L 2 04/27/2020 AB20-0427-04
Potassium 751 ug/L 100 04/28/2020 AB20-0427-04
Selenium ND ug/L 1 04/27/2020 AB20-0427-04
Silver ND ug/L 0.2 04/27/2020 AB20-0427-04
Sodium 12900 ug/L 1000 04/28/2020 AB20-0427-04
Thallium ND ug/L 2 04/27/2020 AB20-0427-04
Vanadium ND ug/L 2 04/27/2020 AB20-0427-04
Zinc ND ug/L 10 04/27/2020 AB20-0427-04
Anions by EPA 300.0 Aqueous, NO2, NO3 Aliguot: 20-0395-02-C03-A01 Analyst: DMW
Parameter(s) Result Flag  Units RL Analysis Date Tracking #
Nitrate 930 ug/L 100 04/17/2020 AB20-0420-06
Nitrite ND ug/L 100 04/17/2020 AB20-0420-06
Anions by EPA 300.0 CCR Rule Analyte List, Cl, F, SO4, Aqueous Aliquot: 20-0395-02-C03-A02 Analyst: DMW
Parameter(s) Result Flag  Units RL Analysis Date Tracking #
Chloride 15800 ug/L 1000 04/22/2020 AB20-0422-05
Fluoride ND ug/L 1000 04/22/2020 AB20-0422-05
Sulfate 8630 ug/L 2000 04/22/2020 AB20-0422-05
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Consumers Energy

Analytlcal Report Report Date: 05/05/20

Count on Us®
Laboratory Services

Sample Site: JHC RCRA GW Monitoring - Background Wells (395496) Laboratory Project: 20-0395
Field Sample ID: JHC-MW-15025 Collect Date: 04/16/2020
Lab Sample ID:  20-0395-02 Collect Time: 11:58 AM

Matrix: Groundwater

Total Dissolved Solids by SM 2540C Aliquot: 20-0395-02-C04-A01 Analyst: DLR
Parameter(s) Result Flag  Units RL Analysis Date Tracking #
Total Dissolved Solids 98 mg/L 10 04/21/2020 AB20-0423-03
Alkalinity by SM 2320B Aliguot: 20-0395-02-C07-A01 Analyst: BEK
Parameter(s) Result Flag Units RL Analysis Date Tracking #
Alkalinity total 45900 ug/L 10000 04/17/2020 AB20-0423-15
Alkalinity bicarbonate 45900 ug/L 10000 04/17/2020 AB20-0423-15
Alkalinity carbonate ND ug/L 10000 04/17/2020 AB20-0423-15
Nitrogen-Ammonia by SM4500NH3(h), Groundwater HL Aliquot: 20-0395-02-C09-A01 Analyst: BEK
Parameter(s) Result Flag  Units RL Analysis Date Tracking #
Ammonia ND ug/L 25 04/21/2020 AB20-0421-16
Sulfide, Total by SM 4500 S2D Aliquot: 20-0395-02-C10-A01 Analyst: Merit
Parameter(s) Result Flag Units RL Analysis Date Tracking #
Sulfide ND ug/L 40 04/20/2020 AB20-0429-12
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Consumers Energy Analytlcal Report Report Date: 05/05/20
Counton Us®
Laboratory Services
Sample Site: JHC RCRA GW Monitoring - Background Wells (395496) Laboratory Project: 20-0395
Field Sample ID: JHC-MW-15027 Collect Date: 04/16/2020
Lab Sample ID:  20-0395-03 Collect Time: 02:35 PM
Matrix: Groundwater
Total Mercury by EPA 7470A, Aqueous Aliguot: 20-0395-03-C02-A01 Analyst: TMR
Parameter(s) Result Flag  Units RL Analysis Date Tracking #
Mercury ND ug/L 0.2 04/21/2020 AB20-0421-01

Metals by EPA 6020B: CCR Rule Appendix IlI-IV Total Metals Expand

Aliquot: 20-0395-03-C02-A02 Analyst: SLK

Parameter(s) Result Flag Units RL Analysis Date Tracking #
Antimony ND ug/L 1 04/27/2020 AB20-0427-04
Arsenic ND ug/L 1 04/27/2020 AB20-0427-04
Barium 25 ug/L 5 04/27/2020 AB20-0427-04
Beryllium ND ug/L 1 04/27/2020 AB20-0427-04
Boron ND ug/L 20 04/27/2020 AB20-0427-04
Cadmium ND ug/L 0.2 04/27/2020 AB20-0427-04
Calcium 7780 ug/L 1000 04/28/2020 AB20-0427-04
Chromium ND ug/L 1 04/27/2020 AB20-0427-04
Cobalt ND ug/L 6 04/27/2020 AB20-0427-04
Copper ND ug/L 1 04/27/2020 AB20-0427-04
Iron 33 ug/L 20 04/28/2020 AB20-0427-04
Lead ND ug/L 1 04/27/2020 AB20-0427-04
Lithium ND ug/L 10 04/27/2020 AB20-0427-04
Magnesium 1860 ug/L 1000 04/28/2020 AB20-0427-04
Molybdenum ND ug/L 5 04/27/2020 AB20-0427-04
Nickel ND ug/L 2 04/27/2020 AB20-0427-04
Potassium 264 ug/L 100 04/28/2020 AB20-0427-04
Selenium ND ug/L 1 04/27/2020 AB20-0427-04
Silver ND ug/L 0.2 04/27/2020 AB20-0427-04
Sodium 2200 ug/L 1000 04/28/2020 AB20-0427-04
Thallium ND ug/L 2 04/27/2020 AB20-0427-04
Vanadium ND ug/L 2 04/27/2020 AB20-0427-04
Zinc ND ug/L 10 04/27/2020 AB20-0427-04
Anions by EPA 300.0 Aqueous, NO2, NO3 Aliguot: 20-0395-03-C03-A01 Analyst: DMW
Parameter(s) Result Flag  Units RL Analysis Date Tracking #
Nitrate ND ug/L 100 04/17/2020 AB20-0420-06
Nitrite ND ug/L 100 04/17/2020 AB20-0420-06
Anions by EPA 300.0 CCR Rule Analyte List, Cl, F, SO4, Aqueous Aliquot: 20-0395-03-C03-A02 Analyst: DMW
Parameter(s) Result Flag  Units RL Analysis Date Tracking #
Chloride ND ug/L 1000 04/22/2020 AB20-0422-05
Fluoride ND ug/L 1000 04/22/2020 AB20-0422-05
Sulfate 7860 ug/L 2000 04/22/2020 AB20-0422-05
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Consumers Energy

Analytlcal Report Report Date: 05/05/20

Count on Us®
Laboratory Services

Sample Site: JHC RCRA GW Monitoring - Background Wells (395496) Laboratory Project: 20-0395
Field Sample ID: JHC-MW-15027 Collect Date: 04/16/2020
Lab Sample ID:  20-0395-03 Collect Time: 02:35 PM

Matrix: Groundwater

Total Dissolved Solids by SM 2540C Aliquot: 20-0395-03-C04-A01 Analyst: DLR
Parameter(s) Result Flag  Units RL Analysis Date Tracking #
Total Dissolved Solids 37 mg/L 10 04/21/2020 AB20-0423-03
Alkalinity by SM 2320B Aliguot: 20-0395-03-C07-A01 Analyst: BEK
Parameter(s) Result Flag Units RL Analysis Date Tracking #
Alkalinity total 21400 ug/L 10000 04/17/2020 AB20-0423-15
Alkalinity bicarbonate 21400 ug/L 10000 04/17/2020 AB20-0423-15
Alkalinity carbonate ND ug/L 10000 04/17/2020 AB20-0423-15
Nitrogen-Ammonia by SM4500NH3(h), Groundwater HL Aliquot: 20-0395-03-C09-A01 Analyst: BEK
Parameter(s) Result Flag  Units RL Analysis Date Tracking #
Ammonia ND ug/L 25 04/21/2020 AB20-0421-16
Sulfide, Total by SM 4500 S2D Aliquot: 20-0395-03-C10-A01 Analyst: Merit
Parameter(s) Result Flag Units RL Analysis Date Tracking #
Sulfide ND ug/L 40 04/20/2020 AB20-0429-12

20-0395 Page 10 of 38




Consumers Energy Analytlcal Report Report Date: 05/05/20
Counton Us®
Laboratory Services
Sample Site: JHC RCRA GW Monitoring - Background Wells (395496) Laboratory Project: 20-0395
Field Sample ID: JHC-MW-15023 Collect Date: 04/16/2020
Lab Sample ID:  20-0395-04 Collect Time: 09:29 AM
Matrix: Groundwater
Total Mercury by EPA 7470A, Aqueous Aliguot: 20-0395-04-C02-A01 Analyst: TMR
Parameter(s) Result Flag  Units RL Analysis Date Tracking #
Mercury ND ug/L 0.2 04/21/2020 AB20-0421-01

Metals by EPA 6020B: HMP-AMP Detection & Assessment Monitorin

Aliquot: 20-0395-04-C02-A02 Analyst: SLK

Parameter(s) Result Flag Units RL Analysis Date Tracking #
Antimony ND ug/L 1 04/27/2020 AB20-0427-04
Arsenic ND ug/L 1 04/27/2020 AB20-0427-04
Barium 20 ug/L 5 04/27/2020 AB20-0427-04
Beryllium ND ug/L 1 04/27/2020 AB20-0427-04
Boron 45 ug/L 20 04/27/2020 AB20-0427-04
Cadmium ND ug/L 0.2 04/27/2020 AB20-0427-04
Calcium 9590 ug/L 1000 04/28/2020 AB20-0427-04
Chromium ND ug/L 1 04/27/2020 AB20-0427-04
Cobalt ND ug/L 15 04/27/2020 AB20-0427-04
Copper ND ug/L 1 04/27/2020 AB20-0427-04
Iron 38 ug/L 20 04/28/2020 AB20-0427-04
Lead ND ug/L 1 04/27/2020 AB20-0427-04
Lithium ND ug/L 10 04/27/2020 AB20-0427-04
Molybdenum ND ug/L 5 04/27/2020 AB20-0427-04
Nickel ND ug/L 1 04/27/2020 AB20-0427-04
Selenium ND ug/L 1 04/27/2020 AB20-0427-04
Silver ND ug/L 0.2 04/27/2020 AB20-0427-04
Thallium ND ug/L 2 04/27/2020 AB20-0427-04
Vanadium ND ug/L 04/27/2020 AB20-0427-04
Zinc ND ug/L 10 04/27/2020 AB20-0427-04

Anions by EPA 300.0 CCR Rule Analyte List, Cl, F, SO4, Aqueous Aliguot: 20-0395-04-C03-A01 Analyst: DMW
Parameter(s) Result Flag Units RL Analysis Date Tracking #
Chloride 1840 ug/L 1000 04/22/2020 AB20-0422-05
Fluoride ND ug/L 1000 04/22/2020 AB20-0422-05
Sulfate 9750 ug/L 2000 04/22/2020 AB20-0422-05
Total Dissolved Solids by SM 2540C Aliguot: 20-0395-04-C04-A01 Analyst: DLR
Parameter(s) Result Flag Units RL Analysis Date Tracking #
Total Dissolved Solids 56 mg/L 10 04/21/2020 AB20-0423-03
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Consumers Energy Analytlcal Report Report Date: 05/05/20
Counton Us®
Laboratory Services
Sample Site: JHC RCRA GW Monitoring - Background Wells (395496) Laboratory Project: 20-0395
Field Sample ID: JHC-MW-15026 Collect Date: 04/16/2020
Lab Sample ID:  20-0395-05 Collect Time: 01:16 PM
Matrix: Groundwater
Total Mercury by EPA 7470A, Aqueous Aliguot: 20-0395-05-C02-A01 Analyst: TMR
Parameter(s) Result Flag  Units RL Analysis Date Tracking #
Mercury ND ug/L 0.2 04/21/2020 AB20-0421-01

Metals by EPA 6020B: HMP-AMP Detection & Assessment Monitorin

Aliquot: 20-0395-05-C02-A02 Analyst: SLK

Parameter(s) Result Flag  Units RL Analysis Date Tracking #
Antimony ND ug/L 1 04/27/2020 AB20-0427-04
Arsenic ND ug/L 1 04/27/2020 AB20-0427-04
Barium 15 ug/L 5 04/27/2020 AB20-0427-04
Beryllium ND ug/L 1 04/27/2020 AB20-0427-04
Boron ND ug/L 20 04/27/2020 AB20-0427-04
Cadmium ND ug/L 0.2 04/27/2020 AB20-0427-04
Calcium 16600 ug/L 1000 04/28/2020 AB20-0427-04
Chromium ND ug/L 1 04/27/2020 AB20-0427-04
Cobalt ND ug/L 15 04/27/2020 AB20-0427-04
Copper ND ug/L 1 04/27/2020 AB20-0427-04
Iron 25 ug/L 20 04/28/2020 AB20-0427-04
Lead ND ug/L 1 04/27/2020 AB20-0427-04
Lithium ND ug/L 10 04/27/2020 AB20-0427-04
Molybdenum ND ug/L 5 04/27/2020 AB20-0427-04
Nickel ND ug/L 1 04/27/2020 AB20-0427-04
Selenium ND ug/L 1 04/27/2020 AB20-0427-04
Silver ND ug/L 0.2 04/27/2020 AB20-0427-04
Thallium ND ug/L 2 04/27/2020 AB20-0427-04
Vanadium ND ug/L 04/27/2020 AB20-0427-04
Zinc ND ug/L 10 04/27/2020 AB20-0427-04

Anions by EPA 300.0 CCR Rule Analyte List, Cl, F, SO4, Aqueous Aliguot: 20-0395-05-C03-A01 Analyst: DMW
Parameter(s) Result Flag Units RL Analysis Date Tracking #
Chloride 7210 ug/L 1000 04/22/2020 AB20-0422-05
Fluoride ND ug/L 1000 04/22/2020 AB20-0422-05
Sulfate 6940 ug/L 2000 04/22/2020 AB20-0422-05
Total Dissolved Solids by SM 2540C Aliguot: 20-0395-05-C04-A01 Analyst: DLR
Parameter(s) Result Flag Units RL Analysis Date Tracking #
Total Dissolved Solids 76 mg/L 10 04/21/2020 AB20-0423-03
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Consumers Energy Analytlcal Report Report Date: 05/05/20
Counton Us®
Laboratory Services
Sample Site: JHC RCRA GW Monitoring - Background Wells (395496) Laboratory Project: 20-0395
Field Sample ID: JHC-MW-15028 Collect Date: 04/16/2020
Lab Sample ID:  20-0395-06 Collect Time: 02:30 PM
Matrix: Groundwater
Total Mercury by EPA 7470A, Aqueous Aliguot: 20-0395-06-C02-A01 Analyst: TMR
Parameter(s) Result Flag  Units RL Analysis Date Tracking #
Mercury ND ug/L 0.2 04/21/2020 AB20-0421-01

Metals by EPA 6020B: HMP-AMP Detection & Assessment Monitorin

Aliquot: 20-0395-06-C02-A02 Analyst: SLK

Parameter(s) Result Flag  Units RL Analysis Date Tracking #
Antimony ND ug/L 1 04/27/2020 AB20-0427-04
Arsenic ND ug/L 1 04/27/2020 AB20-0427-04
Barium 14 ug/L 5 04/27/2020 AB20-0427-04
Beryllium ND ug/L 1 04/27/2020 AB20-0427-04
Boron ND ug/L 20 04/27/2020 AB20-0427-04
Cadmium ND ug/L 0.2 04/27/2020 AB20-0427-04
Calcium 11100 ug/L 1000 04/28/2020 AB20-0427-04
Chromium ND ug/L 1 04/27/2020 AB20-0427-04
Cobalt ND ug/L 15 04/27/2020 AB20-0427-04
Copper ND ug/L 1 04/27/2020 AB20-0427-04
Iron 29 ug/L 20 04/28/2020 AB20-0427-04
Lead ND ug/L 1 04/27/2020 AB20-0427-04
Lithium ND ug/L 10 04/27/2020 AB20-0427-04
Molybdenum ND ug/L 5 04/27/2020 AB20-0427-04
Nickel ND ug/L 1 04/27/2020 AB20-0427-04
Selenium ND ug/L 1 04/27/2020 AB20-0427-04
Silver ND ug/L 0.2 04/27/2020 AB20-0427-04
Thallium ND ug/L 2 04/27/2020 AB20-0427-04
Vanadium ND ug/L 04/27/2020 AB20-0427-04
Zinc ND ug/L 10 04/27/2020 AB20-0427-04

Anions by EPA 300.0 CCR Rule Analyte List, Cl, F, SO4, Aqueous Aliguot: 20-0395-06-C03-A01 Analyst: DMW
Parameter(s) Result Flag Units RL Analysis Date Tracking #
Chloride ND ug/L 1000 04/22/2020 AB20-0422-05
Fluoride ND ug/L 1000 04/22/2020 AB20-0422-05
Sulfate 5220 ug/L 2000 04/22/2020 AB20-0422-05
Total Dissolved Solids by SM 2540C Aliguot: 20-0395-06-C04-A01 Analyst: DLR
Parameter(s) Result Flag Units RL Analysis Date Tracking #
Total Dissolved Solids 42 mg/L 10 04/21/2020 AB20-0423-03
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Consumers Energy Analytlcal Report Report Date: 05/05/20
Counton Us®
Laboratory Services
Sample Site: JHC RCRA GW Monitoring - Background Wells (395496) Laboratory Project: 20-0395
Field Sample ID: DUP-03 Collect Date: 04/16/2020
Lab Sample ID:  20-0395-07 Collect Time: 12:00 AM
Matrix: Groundwater
Total Mercury by EPA 7470A, Aqueous Aliguot: 20-0395-07-C02-A01 Analyst: TMR
Parameter(s) Result Flag  Units RL Analysis Date Tracking #
Mercury ND ug/L 0.2 04/21/2020 AB20-0421-01

Metals by EPA 6020B: HMP-AMP Detection & Assessment Monitorin

Aliquot: 20-0395-07-C02-A02 Analyst: SLK

Parameter(s) Result Flag  Units RL Analysis Date Tracking #
Antimony ND ug/L 1 04/27/2020 AB20-0427-04
Arsenic ND ug/L 1 04/27/2020 AB20-0427-04
Barium 17 ug/L 5 04/27/2020 AB20-0427-04
Beryllium ND ug/L 1 04/27/2020 AB20-0427-04
Boron 41 ug/L 20 04/27/2020 AB20-0427-04
Cadmium ND ug/L 0.2 04/27/2020 AB20-0427-04
Calcium 8930 ug/L 1000 04/28/2020 AB20-0427-04
Chromium ND ug/L 1 04/27/2020 AB20-0427-04
Cobalt ND ug/L 15 04/27/2020 AB20-0427-04
Copper ND ug/L 1 04/27/2020 AB20-0427-04
Iron 41 ug/L 20 04/28/2020 AB20-0427-04
Lead ND ug/L 1 04/27/2020 AB20-0427-04
Lithium ND ug/L 10 04/27/2020 AB20-0427-04
Molybdenum ND ug/L 5 04/27/2020 AB20-0427-04
Nickel ND ug/L 1 04/27/2020 AB20-0427-04
Selenium ND ug/L 1 04/27/2020 AB20-0427-04
Silver ND ug/L 0.2 04/27/2020 AB20-0427-04
Thallium ND ug/L 2 04/27/2020 AB20-0427-04
Vanadium ND ug/L 04/27/2020 AB20-0427-04
Zinc ND ug/L 10 04/27/2020 AB20-0427-04

Anions by EPA 300.0 CCR Rule Analyte List, Cl, F, SO4, Aqueous Aliguot: 20-0395-07-C03-A01 Analyst: DMW
Parameter(s) Result Flag Units RL Analysis Date Tracking #
Chloride 2090 ug/L 1000 04/22/2020 AB20-0422-05
Fluoride ND ug/L 1000 04/22/2020 AB20-0422-05
Sulfate 10000 ug/L 2000 04/22/2020 AB20-0422-05
Total Dissolved Solids by SM 2540C Aliguot: 20-0395-07-C04-A01 Analyst: DLR
Parameter(s) Result Flag Units RL Analysis Date Tracking #
Total Dissolved Solids 49 mg/L 10 04/21/2020 AB20-0423-03
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Consumers Energy Analytlcal Report Report Date: 05/05/20
Counton Us®
Laboratory Services
Sample Site: JHC RCRA GW Monitoring - Background Wells (395496) Laboratory Project: 20-0395
Field Sample ID: EB-03 Collect Date: 04/16/2020
Lab Sample ID:  20-0395-08 Collect Time: 02:46 PM
Matrix: Groundwater
Total Mercury by EPA 7470A, Aqueous Aliguot: 20-0395-08-C02-A01 Analyst: TMR
Parameter(s) Result Flag  Units RL Analysis Date Tracking #
Mercury ND ug/L 0.2 04/21/2020 AB20-0421-01

Metals by EPA 6020B: HMP-AMP Detection & Assessment Monitorin

Aliquot: 20-0395-08-C02-A02 Analyst: SLK

Parameter(s) Result Flag  Units RL Analysis Date Tracking #
Antimony ND ug/L 1 04/27/2020 AB20-0427-04
Arsenic ND ug/L 1 04/27/2020 AB20-0427-04
Barium ND ug/L 5 04/27/2020 AB20-0427-04
Beryllium ND ug/L 1 04/27/2020 AB20-0427-04
Boron ND ug/L 20 04/27/2020 AB20-0427-04
Cadmium ND ug/L 0.2 04/27/2020 AB20-0427-04
Calcium ND ug/L 1000 04/28/2020 AB20-0427-04
Chromium ND ug/L 1 04/27/2020 AB20-0427-04
Cobalt ND ug/L 15 04/27/2020 AB20-0427-04
Copper ND ug/L 1 04/27/2020 AB20-0427-04
Iron ND ug/L 20 04/28/2020 AB20-0427-04
Lead ND ug/L 1 04/27/2020 AB20-0427-04
Lithium ND ug/L 10 04/27/2020 AB20-0427-04
Molybdenum ND ug/L 5 04/27/2020 AB20-0427-04
Nickel ND ug/L 1 04/27/2020 AB20-0427-04
Selenium ND ug/L 1 04/27/2020 AB20-0427-04
Silver ND ug/L 0.2 04/27/2020 AB20-0427-04
Thallium ND ug/L 2 04/27/2020 AB20-0427-04
Vanadium ND ug/L 04/27/2020 AB20-0427-04
Zinc ND ug/L 10 04/27/2020 AB20-0427-04

Anions by EPA 300.0 CCR Rule Analyte List, Cl, F, SO4, Aqueous Aliguot: 20-0395-08-C03-A01 Analyst: DMW
Parameter(s) Result Flag Units RL Analysis Date Tracking #
Chloride ND ug/L 1000 04/23/2020 AB20-0422-05
Fluoride ND ug/L 1000 04/23/2020 AB20-0422-05
Sulfate ND ug/L 2000 04/23/2020 AB20-0422-05
Total Dissolved Solids by SM 2540C Aliguot: 20-0395-08-C04-A01 Analyst: DLR
Parameter(s) Result Flag Units RL Analysis Date Tracking #
Total Dissolved Solids ND mg/L 10 04/21/2020 AB20-0423-03
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Consumers Energy Analytlcal Report Report Date: 05/05/20
Counton Us®
Laboratory Services
Sample Site: JHC RCRA GW Monitoring - Background Wells (395496) Laboratory Project: 20-0395
Field Sample ID: FB-03 Collect Date: 04/16/2020
Lab Sample ID:  20-0395-09 Collect Time: 10:30 AM
Matrix: Groundwater
Total Mercury by EPA 7470A, Aqueous Aliguot: 20-0395-09-C02-A01 Analyst: TMR
Parameter(s) Result Flag  Units RL Analysis Date Tracking #
Mercury ND ug/L 0.2 04/21/2020 AB20-0421-01

Metals by EPA 6020B: HMP-AMP Detection & Assessment Monitorin

Aliquot: 20-0395-09-C02-A02 Analyst: SLK

Parameter(s) Result Flag Units RL Analysis Date Tracking #
Antimony ND ug/L 1 04/27/2020 AB20-0427-04
Arsenic ND ug/L 1 04/27/2020 AB20-0427-04
Barium ND ug/L 5 04/27/2020 AB20-0427-04
Beryllium ND ug/L 1 04/27/2020 AB20-0427-04
Boron ND ug/L 20 04/27/2020 AB20-0427-04
Cadmium ND ug/L 0.2 04/27/2020 AB20-0427-04
Calcium ND ug/L 1000 04/28/2020 AB20-0427-04
Chromium ND ug/L 1 04/27/2020 AB20-0427-04
Cobalt ND ug/L 15 04/27/2020 AB20-0427-04
Copper ND ug/L 1 04/27/2020 AB20-0427-04
Iron ND ug/L 20 04/28/2020 AB20-0427-04
Lead ND ug/L 1 04/27/2020 AB20-0427-04
Lithium ND ug/L 10 04/27/2020 AB20-0427-04
Molybdenum ND ug/L 5 04/27/2020 AB20-0427-04
Nickel ND ug/L 1 04/27/2020 AB20-0427-04
Selenium ND ug/L 1 04/27/2020 AB20-0427-04
Silver ND ug/L 0.2 04/27/2020 AB20-0427-04
Thallium ND ug/L 2 04/27/2020 AB20-0427-04
Vanadium ND ug/L 04/27/2020 AB20-0427-04
Zinc ND ug/L 10 04/27/2020 AB20-0427-04

Anions by EPA 300.0 CCR Rule Analyte List, Cl, F, SO4, Aqueous Aliguot: 20-0395-09-C03-A01 Analyst: DMW
Parameter(s) Result Flag Units RL Analysis Date Tracking #
Chloride ND ug/L 1000 04/23/2020 AB20-0422-05
Fluoride ND ug/L 1000 04/23/2020 AB20-0422-05
Sulfate ND ug/L 2000 04/23/2020 AB20-0422-05
Total Dissolved Solids by SM 2540C Aliguot: 20-0395-09-C04-A01 Analyst: DLR
Parameter(s) Result Flag Units RL Analysis Date Tracking #
Total Dissolved Solids ND mg/L 10 04/21/2020 AB20-0423-03
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Consumors Enorgy Analytlcal Report Report Date: 05/05/20
Counton Us®
Laboratory Services
Sample Site: JHC RCRA GW Monitoring - Background Wells (395496) Laboratory Project: 20-0395
Field Sample ID: JHC-MW-15025 Field MS Collect Date: 04/16/2020
Lab Sample ID:  20-0395-10 Collect Time: 11:58 AM
Matrix: Groundwater
Total Mercury by EPA 7470A, Aqueous Aliguot: 20-0395-10-C02-A01 Analyst: TMR
Parameter(s) Result Flag  Units RL Analysis Date Tracking #
Mercury 104 % 0.2 04/21/2020 AB20-0421-01

Metals by EPA 6020B: HMP-AMP Detection & Assessment Monitorin

Aliquot: 20-0395-10-C02-A02 Analyst: SLK

Parameter(s) Result Flag Units RL Analysis Date Tracking #
Antimony 106 % 1 04/27/2020 AB20-0427-04
Arsenic 105 % 1 04/27/2020 AB20-0427-04
Barium 107 % 5 04/27/2020 AB20-0427-04
Beryllium 110 % 1 04/27/2020 AB20-0427-04
Boron 106 % 20 04/27/2020 AB20-0427-04
Cadmium 108 % 0.2 04/27/2020 AB20-0427-04
Calcium 118 % 1000 04/28/2020 AB20-0427-04
Chromium 102 % 1 04/27/2020 AB20-0427-04
Cobalt 101 % 15 04/27/2020 AB20-0427-04
Copper 104 % 1 04/27/2020 AB20-0427-04
Iron 104 % 20 04/28/2020 AB20-0427-04
Lead 107 % 1 04/27/2020 AB20-0427-04
Lithium 110 % 10 04/27/2020 AB20-0427-04
Molybdenum 105 % 04/27/2020 AB20-0427-04
Nickel 103 % 04/27/2020 AB20-0427-04
Selenium 103 % 04/27/2020 AB20-0427-04
Silver 107 % 0.2 04/27/2020 AB20-0427-04
Thallium 104 % 04/27/2020 AB20-0427-04
Vanadium 105 % 04/27/2020 AB20-0427-04
Zinc 106 % 10 04/27/2020 AB20-0427-04

Anions by EPA 300.0 CCR Rule Analyte List, Cl, F, SO4, Aqueous Aliguot: 20-0395-10-C03-A01 Analyst: DMW
Parameter(s) Result Flag Units RL Analysis Date Tracking #
Chloride 97 % 1000 04/23/2020 AB20-0422-05
Fluoride 104 % 1000 04/23/2020 AB20-0422-05
Sulfate 106 % 2000 04/23/2020 AB20-0422-05
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Consumers Energy Analytlcal Report Report Date: 05/05/20
Counton Us®
Laboratory Services
Sample Site: JHC RCRA GW Monitoring - Background Wells (395496) Laboratory Project: 20-0395
Field Sample ID: JHC-MW-15025 Field MSD Collect Date: 04/16/2020
Lab Sample ID:  20-0395-11 Collect Time: 11:58 AM
Matrix: Groundwater
Total Mercury by EPA 7470A, Aqueous Aliguot: 20-0395-11-C02-A01 Analyst: TMR
Parameter(s) Result Flag  Units RL Analysis Date Tracking #
Mercury 113 % 0.2 04/21/2020 AB20-0421-01

Metals by EPA 6020B: HMP-AMP Detection & Assessment Monitorin

Aliquot: 20-0395-11-C02-A02 Analyst: SLK

Parameter(s) Result Flag  Units RL Analysis Date Tracking #
Antimony 108 % 1 04/27/2020 AB20-0427-04
Arsenic 105 % 1 04/27/2020 AB20-0427-04
Barium 106 % 5 04/27/2020 AB20-0427-04
Beryllium 108 % 1 04/27/2020 AB20-0427-04
Boron 104 % 20 04/27/2020 AB20-0427-04
Cadmium 106 % 0.2 04/27/2020 AB20-0427-04
Calcium 115 % 1000 04/28/2020 AB20-0427-04
Chromium 101 % 1 04/27/2020 AB20-0427-04
Cobalt 100 % 15 04/27/2020 AB20-0427-04
Copper 103 % 1 04/27/2020 AB20-0427-04
Iron 116 % 20 04/28/2020 AB20-0427-04
Lead 107 % 1 04/27/2020 AB20-0427-04
Lithium 107 % 10 04/27/2020 AB20-0427-04
Molybdenum 106 % 04/27/2020 AB20-0427-04
Nickel 103 % 04/27/2020 AB20-0427-04
Selenium 103 % 04/27/2020 AB20-0427-04
Silver 105 % 0.2 04/27/2020 AB20-0427-04
Thallium 104 % 04/27/2020 AB20-0427-04
Vanadium 104 % 04/27/2020 AB20-0427-04
Zinc 107 % 10 04/27/2020 AB20-0427-04

Anions by EPA 300.0 CCR Rule Analyte List, Cl, F, SO4, Aqueous Aliguot: 20-0395-11-C03-A01 Analyst: DMW
Parameter(s) Result Flag Units RL Analysis Date Tracking #
Chloride 98 % 1000 04/23/2020 AB20-0422-05
Fluoride 104 % 1000 04/23/2020 AB20-0422-05
Sulfate 107 % 2000 04/23/2020 AB20-0422-05
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Consumers Energy Analytical Report
Counton Us®
Laboratory Services

Report Date: 05/05/20

Data Qualifiers Exception Summary

K = RL increased due to matrix interference/possible carry over. No other exceptions occured.
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M2

CONSUMERS Chemistry Department PROC CHEM-1.2.01

ENERGY PAGE 1 0F2
General Standard Operating Procedure REVISION 2
ATTACHMENT A

TITLE: SAMPLE LOG-IN - SHIPMENT INSPECTION FORM

Project Log-In Number: Zoft73? S

Inspection Date: oY- \7-2020 Inspection By: W
Sample Origin/Project Name: ‘(ﬁ"? CAMP%GH/ H(VW / (/bﬁ'

Shipment Delivered By: Enter the type of shipmeont carrier.

Pony FedBx__ UPs USPS Aliboine l

Othel@whom) GET ‘DMW Ol/H
Tracking Number: Shipping Form Attached: Yes No

Shipping Containers: Ente: the type and number of shipping containers 1eceived.

Cooler Cardboard Box Custom Case Envelope/Mailer
Loose/Unpackaged Containers Other

Condition of Shipment; Enter the as-received condition of the shipment container.
Damaged Shipment Obseived: None v Dented Leakmng

Other

Shipment Security: Enter if any of the shipping containets were opened before 1eceipt.

Shipping Containers Received: Opened Sealed v

Enclosed Documents: Enier the type of documents enclosed with the shipment.

coc_ ¢ Woik Request Air Data Sheet Other
Temperature of Containers: Measure the temperatute of several sample contarnets.
3.2° %
As-Received Temperature _@ -1~ &8 ¢ Samples Received on Ice: Yes No
Number and Type of Containers: Enter the total number of sample containers received.
Container Type Water Soil Other Broken Leaking

VOA (40mL or 60mL) b o
Quatrt/Liter (g/p)

9-0z (amber glass jar)

2-0z (amber glass)

125 mL (plastic) @zg 24. . -
Zi mL vial (glass)

Se0mL (plastic) 3 . N
(_@ Othet . —

pH VERFIED £ 2 oN od-1-7P by bete
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CHAIN OF CUSTODY

CONSUMERS ENERGY COMPANY - LABORATORY SERVICES

Consumers Energy
135 WEST TRAIL ST., JACKSON, MI 49201 + (517) 788-1251 + FAX (517) 788-2533
SAMPLING SITE PROJECT NUMBER
ANALYSIS REQUESTED PAGE_1 OF _1
JHC 27¢ Qtr. 2020 RCRA GW Monitoring 20-0395 SEND REPORT TO
Background Wells Kevin Sterken
SAMPLING TEAM DATE SHIPPED SITE SK_IélI;gC}:IIIfI]S) (.;XI;I"ETACHED‘? _ Beth Swanbere. TRC
CET /CLH/DMW e 2| & PHONE
NO 28l |55 E g ¢
CE SAMPLE SAMPLE SAMPLE # OF § = Al B = E = E
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Generated on 04/20/2020

Report to

Attention: Emil Blaj
Consumers Energy Company
135 West Trail Street
Jackson, Ml 49201

Phone: D:517-788-5888 C:517-684-9467 FAX: 517-788-2533
Email: emil.blaj@cmsenergy.com

Report Summary

Analytical Laboratory Report

Report produced by
Merit Laboratories, Inc.
2680 East Lansing Drive
East Lansing, M| 48823

Phone: (517) 332-0167  FAX: (517) 332-6333

Contacts for report questions:
John Laverty (johnlaverty@meritlabs.com)
Barbara Ball (bball@meritlabs.com)

Lab Sample ID(s): $13359.01-S13359.09
Project: JHC GW Monitoring Q2

Collected Date(s): 04/15/2020 - 04/16/2020
Submitted Date/Time: 04/17/2020 16:40
Sampled by: CET / CLH / DHW

P.O. #: 4400088825
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Analytical Laboratory Report

General Report Notes

Analytical results relate only to the samples tested, in the condition received by the laboratory.

Methods may be modified for improved performance.

Results reported on a dry weight basis where applicable.

'Not detected' indicates that parameter was not found at a level equal to or greater than the reporting limit (RL).

40 CFR Part 136 Table Il Required Containers, Preservation Techniques and Holding Times for the Clean Water Act specify that samples
for acrolein and acrylonitrile need to be preserved at a pH in the range of 4 to 5 or if not preserved, analyzed within 3 days of sampling.
QA/QC corresponding to this analytical report is a separate document with the same Merit ID reference and is available upon request.
Full accreditation certificates are available upon request. Starred (*) analytes are not NELAP accredited.

Samples are held by the lab for 30 days from the final report date unless a written request to hold longer is provided by the client.
Report shall not be reproduced except in full, without the written approval of Merit Laboratories, Inc.

Limits for drinking water samples, are listed as the MCL Limits (Maximum Contaminant Level Concentrations)

Report Narrative
There is no additional narrative for this analytical report

Report to Consumers Energy Company Page 2 of 14 Generated on 04/20/2020
Project: JHC GW Monitoring Q2 20-0395 Page 23 of 38 Report ID: S13359.01(01)
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Laboratory Certifications

Analytical Laboratory Report

Authority Certification ID
Michigan DEQ #9956

DOD ELAP/ISO 17025 #69699
WBENC #2005110032
Ohio VAP #CL0002
Indiana DOH #C-MI-07

New York NELAC #11814

North Carolina DENR #680

North Carolina DOH #26702
Alaska CSLAP #17-001

Qualifier Descriptions

Qualifier

Description

® T < X400 XTOoOZIre«—"ITOmMMm®

- -

Result is outside of stated limit criteria

Compound also found in associated method blank
Concentration exceeds calibration range

Analysis run outside of holding time

Estimated result due to extraction run outside of holding time
Sample submitted and run outside of holding time

Matrix interference with internal standard

Estimated value less than reporting limit, but greater than MDL
Elevated reporting limit due to low sample amount

Result reported to MDL not RDL

Analysis performed by outside laboratory. See attached report.
Preliminary result

Surrogate recovery outside of control limits

No correction for total solids

Elevated reporting limit due to matrix interference

Elevated reporting limit due to high target concentration

Value detected less than reporting limit, but greater than MDL
Reported value estimated due to interference

Analyte also found in associated method blank
Benzo(b)Fluoranthene and Benzo(k)Fluoranthene integrated as one peak.
Preserved from bulk sample

Glossary of Abbreviations

Abbreviation

Description

RL/RDL Reporting Limit

MDL Method Detection Limit

MS Matrix Spike

MSD Matrix Spike Duplicate

SwW EPA SW 846 (Soil and Wastewater) Methods

E EPA Methods

SM Standard Methods

LN Linear

BR Branched

Report to Consumers Energy Company Page 3 of 14
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Analytical Laboratory Report

Method Summary

Method Version
SM4500-S2 D Standard Method 4450 S2 D 2011
Report to Consumers Energy Company Page 4 of 14 Generated on 04/20/2020
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Sample Summary (9 samples)

Analytical Laboratory Report

Sample ID Sample Tag Matrix Collected Date/Time
S13359.01  20-0384-06 JHC-MW-15011 Groundwater 04/15/20 09:36
S13359.02  20-0395-01 JHC-MW-15024 Groundwater 04/16/20 10:44
S13359.03  20-0395-02 JHC-MW-15025 Groundwater 04/16/20 11:58
S13359.04  20-0395-03 JHC-MW-15027 Groundwater 04/16/20 14:35
S13359.05  20-0398-01 JHC-MW-15013 Groundwater 04/16/20 12:58
S13359.06  20-0398-02 JHC-MW-15015 Groundwater 04/16/20 10:16
S13359.07  20-0397-01 JHC-MW-15002 Groundwater 04/16/20 17:23
S13359.08  20-0397-02 JHC-MW-15005 Groundwater 04/16/20 18:11
S13359.09  20-0397-03 JHC-MW-18005 Groundwater 04/16/20 17:01

Report to Consumers Energy Company
Project: JHC GW Monitoring Q2

Page 5 of 14
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Analytical Laboratory Report

Lab Sample ID: S13359.01

Sample Tag: 20-0384-06 JHC-MW-15011
Collected Date/Time: 04/15/2020 09:36
Matrix: Groundwater

COC Reference: 134191

Sample Containers

# Type Preservative(s) Refrigerated?  Arrival Temp. (C) Thermometer #

1 125ml Plastic NaOH Yes 5.3 IR

Inorganics

Method: SM4500-S2 D, Run Date: 04/20/20 13:22, Analyst: JDP

Parameter Result RL MDL Units Dilution CAS# Flags

Sulfide Not detected  0.04 0.010 mg/L 2 18496-25-8

Report to Consumers Energy Company Page 6 of 14 Generated on 04/20/2020
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Analytical Laboratory Report

Lab Sample ID: S13359.02

Sample Tag: 20-0395-01 JHC-MW-15024
Collected Date/Time: 04/16/2020 10:44
Matrix: Groundwater

COC Reference: 134191

Sample Containers

# Type Preservative(s) Refrigerated?  Arrival Temp. (C) Thermometer #

1 125ml Plastic NaOH Yes 5.3 IR

Inorganics

Method: SM4500-S2 D, Run Date: 04/20/20 13:24, Analyst: JDP

Parameter Result RL MDL Units Dilution CAS# Flags

Sulfide Not detected  0.04 0.010 mg/L 2 18496-25-8

Report to Consumers Energy Company Page 7 of 14 Generated on 04/20/2020
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Analytical Laboratory Report

Lab Sample ID: S13359.03

Sample Tag: 20-0395-02 JHC-MW-15025
Collected Date/Time: 04/16/2020 11:58
Matrix: Groundwater

COC Reference: 134191

Sample Containers

# Type Preservative(s) Refrigerated?  Arrival Temp. (C) Thermometer #

1 125ml Plastic NaOH Yes 5.3 IR

Inorganics

Method: SM4500-S2 D, Run Date: 04/20/20 13:26, Analyst: JDP

Parameter Result RL MDL Units Dilution CAS# Flags

Sulfide Not detected  0.04 0.010 mg/L 2 18496-25-8
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Analytical Laboratory Report

Lab Sample ID: S13359.04

Sample Tag: 20-0395-03 JHC-MW-15027
Collected Date/Time: 04/16/2020 14:35
Matrix: Groundwater

COC Reference: 134191

Sample Containers

# Type Preservative(s) Refrigerated?  Arrival Temp. (C) Thermometer #

1 125ml Plastic NaOH Yes 5.3 IR

Inorganics

Method: SM4500-S2 D, Run Date: 04/20/20 13:28, Analyst: JDP

Parameter Result RL MDL Units Dilution CAS# Flags

Sulfide Not detected  0.04 0.010 mg/L 2 18496-25-8

Report to Consumers Energy Company Page 9 of 14 Generated on 04/20/2020
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Analytical Laboratory Report

Lab Sample ID: S13359.05

Sample Tag: 20-0398-01 JHC-MW-15013
Collected Date/Time: 04/16/2020 12:58
Matrix: Groundwater

COC Reference: 134191

Sample Containers

# Type Preservative(s) Refrigerated?  Arrival Temp. (C) Thermometer #

1 125ml Plastic NaOH Yes 5.3 IR

Inorganics

Method: SM4500-S2 D, Run Date: 04/20/20 13:30, Analyst: JDP

Parameter Result RL MDL Units Dilution CAS# Flags

Sulfide Not detected  0.04 0.010 mg/L 2 18496-25-8
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Analytical Laboratory Report

Lab Sample ID: S13359.06

Sample Tag: 20-0398-02 JHC-MW-15015
Collected Date/Time: 04/16/2020 10:16
Matrix: Groundwater

COC Reference: 134191

Sample Containers

# Type Preservative(s) Refrigerated?  Arrival Temp. (C) Thermometer #

1 125ml Plastic NaOH Yes 5.3 IR

Inorganics

Method: SM4500-S2 D, Run Date: 04/20/20 13:34, Analyst: JDP

Parameter Result RL MDL Units Dilution CAS# Flags

Sulfide 0.14 0.04 0.010 mg/L 2 18496-25-8
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Analytical Laboratory Report

Lab Sample ID: S13359.07

Sample Tag: 20-0397-01 JHC-MW-15002
Collected Date/Time: 04/16/2020 17:23
Matrix: Groundwater

COC Reference: 134191

Sample Containers

# Type Preservative(s) Refrigerated?  Arrival Temp. (C) Thermometer #

1 125ml Plastic NaOH Yes 5.3 IR

Inorganics

Method: SM4500-S2 D, Run Date: 04/20/20 13:36, Analyst: JDP

Parameter Result RL MDL Units Dilution CAS# Flags

Sulfide 0.06 0.04 0.010 mg/L 2 18496-25-8
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Analytical Laboratory Report

Lab Sample ID: S13359.08

Sample Tag: 20-0397-02 JHC-MW-15005
Collected Date/Time: 04/16/2020 18:11
Matrix: Groundwater

COC Reference: 134191

Sample Containers

# Type Preservative(s) Refrigerated?  Arrival Temp. (C) Thermometer #

1 125ml Plastic NaOH Yes 5.3 IR

Inorganics

Method: SM4500-S2 D, Run Date: 04/20/20 13:38, Analyst: JDP

Parameter Result RL MDL Units Dilution CAS# Flags

Sulfide Not detected  0.04 0.010 mg/L 2 18496-25-8
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Analytical Laboratory Report

Lab Sample ID: S13359.09

Sample Tag: 20-0397-03 JHC-MW-18005
Collected Date/Time: 04/16/2020 17:01
Matrix: Groundwater

COC Reference: 134191

Sample Containers

# Type Preservative(s) Refrigerated?  Arrival Temp. (C) Thermometer #

1 125ml Plastic NaOH Yes 5.3 IR

Inorganics

Method: SM4500-S2 D, Run Date: 04/20/20 13:40, Analyst: JDP

Parameter Result RL MDL Units Dilution CAS# Flags

Sulfide Not detected  0.04 0.010 mg/L 2 18496-25-8
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Lab Set ID:S13359

Client: CONSUMERS (Consumers Energy)

Merit Laboratories Login Checklist

Attention: Emil Blaj
Address: Consumers Energy Company
135 West Trail Street

Project: JHC GW Monitoring Q2 Jackson, MI 49201
Submitted:04/17/2020 16:40 Login User: MMC

Phone: D:517-788-5888 FAX:517-788-2533
Email: emil.blaj@cmsenergy.com

Selection Description Note
Sample Receiving

01. [X]Yes [ JNo [ JN/A  Samples are received at 4C +/- 2C Thermometer # IR5.3
02. [X]Yes [ JNo [JN/A Received on ice/ cooling process begun

03. [JYes [X]No [ JN/A  Samples shipped

04. []Yes [X]No [JN/A  Samples leftin 24 hr. drop box

05. [JYes [JNo [X]N/A Are there custody seals/tape or is the drop box locked
Chain of Custody

06. [X]Yes [ [No [JN/A COC adequately filled out

07. [X]Yes [ [No [JN/A COC signed and relinquished to the lab

08. [X]Yes [ [No [JN/A Sample tag on bottles match COC

09. [JYes [X]No [JN/A  Subcontracting needed? Subcontacted to:

Preservation

10. [X]Yes [JNo [ JN/A Do sample have correct chemical preservation

1. [X]Yes [JNo [ JN/A Completed pH checks on preserved samples? (no VOAS)
12. [JYes [X]No [JN/A Did any samples need to be preserved in the lab?

Bottle Conditions

13. [X]Yes [JNo [ JN/A Allbottles intact

14. [X]Yes [ JNo [JN/A  Appropriate analytical bottles are used

15. [X]Yes [JNo [ JN/A  Merit bottles used

16. [X]Yes [ JNo [ JN/A  Sufficient sample volume received

17. []Yes [X]No [JN/A  Samples require laboratory filtration

18. [X]Yes [ JNo [ JN/A  Samples submitted within holding time

19. [JYes [JNo [X]N/A Do water VOC or TOX bottles contain headspace

Corrective action for all exceptions is to call the client and to notify the project manager.

Client Review By:

Date:

20-0395 Page 36 of 38 Prepared by Merit Laboratories




Lab Set ID: S13359
Client: CONSUMERS (Consumers Energy)

Project: JHC GW Monitoring Q2
Submitted: 04/17/2020 16:40 Login User:

Merit Laboratories Bottle Preservation Check

Initials;_MMC

Attention: Emil Blaj

Address: Consumers Energy Company
135 West Trail Street
Jackson, Ml 49201

Phone: D:517-788-5888 FAX:517-788-2533
Email: emil.blaj@cmsenergy.com

125ml | 250mi| 1L | 250mi| 125mi| 320z | 125 mi | 125 ml pH
Plastic | Plastic | Plastic | Plastic | Amber | Glass | Plastic ';Lngg; 1 Trow
Labip | HNO3 | HNOg | HNO3 | HpSOs | HpSO4 | HCI | NaOH | NaoH | <2 | >12 |other| add | pH Notes
$13359.01 X X
$13359.02 X X
$13359.03 X X
$13359.04 X X
$13359.05 X X
$13359.06 X X
$13359.07 X X
$13359.08 X X
$13359.09 X X

20-0395 Page 37 of 38
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ANALYTICAL REPORT

Eurofins TestAmerica, St. Louis
13715 Rider Trail North

Earth City, MO 63045

Tel: (314)298-8566

Laboratory Job ID: 160-37918-1
Client Project/Site: JH Campbell Background Wells

For:

Consumers Energy

135 W Trail Street
Jackson, Michigan 49201

Attn: Emil Blaj

Authorized for release by:
6/3/2020 11:37:30 PM

Jayna Awalt, Project Manager Il
(314)298-8566
jayna.awalt@testamericainc.com

This report has been electronically signed and authorized by the signatory. Electronic signature is
intended to be the legally binding equivalent of a traditionally handwritten signature.

Results relate only to the items tested and the sample(s) as received by the laboratory.


https://secure.testamericainc.com/TotalAccess/login.aspx
http://www.testamericainc.com/services-we-offer/ask-the-expert
http://www.eurofinsus.com/Env
mailto:jayna.awalt@testamericainc.com

Client: Consumers Energy Laboratory Job ID: 160-37918-1

Project/Site: JH Campbell Background Wells
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Case Narrative

Client: Consumers Energy Job ID: 160-37918-1
Project/Site: JH Campbell Background Wells

Job ID: 160-37918-1

Laboratory: Eurofins TestAmerica, St. Louis

Narrative

CASE NARRATIVE
Client: Consumers Energy
Project: JH Campbell Background Wells

Report Number: 160-37918-1

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no
problems were encountered or anomalies observed. In addition all laboratory quality control samples were within established control
limits, with any exceptions noted below. Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of
the method. In some cases, due to interference or analytes present at high concentrations, samples were diluted. For diluted samples,
the reporting limits are adjusted relative to the dilution required.

Eurofins TestAmerica, St. Louis attests to the validity of the laboratory data generated by Eurofins TestAmerica facilities reported herein.
All analyses performed by Eurofins TestAmerica facilities were done using established laboratory SOPs that incorporate QA/QC
procedures described in the application methods. Eurofins TestAmerica’s operations groups have reviewed the data for compliance with
the laboratory QA/QC plan, and data have been found to be compliant with laboratory protocols unless otherwise noted below.

The test results in this report meet all NELAP requirements for parameters for which accreditation is required or available. Any exceptions
to NELAP requirements are noted in this report. Pursuant to NELAP, this report may not be reproduced, except in full, without the written
approval of the laboratory.

Calculations are performed before rounding to avoid round-off errors in calculated results.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the
individual sections below.

All solid sample results for Chemistry analyses are reported on an ""as received"" basis unless otherwise indicated by the presence of a
% solids value in the method header. All soil/sediment sample results for radiochemistry analyses are based upon sample as dried and
disaggregated with the exception of tritium, carbon-14, and iodine-129 by gamma spectroscopy unless requested as wet weight by the
client.”

Any minimum detectable concentration (MDC), critical value (DLC), or Safe Drinking Water Act detection limit (SDWA DL) is
sample-specific unless otherwise stated elsewhere in this narrative.

Reference the chain of custody and condition upon receipt report for any variations on receipt conditions and temperature of samples on
receipt.

Manual Integrations were performed only when necessary and are in compliance with the laboratory’s standard operating procedure.
Detailed information can be found in the raw data section of the level IV report.

This laboratory report is confidential and is intended for the sole use of Eurofins TestAmerica and its client.

RECEIPT
The samples were received on 4/29/2020 9:21 AM; the samples arrived in good condition, properly preserved. The temperatures of the 6
coolers at receipt time were 19.1°C, 19.3°C, 19.7°C, 20.1°C, 20.5°C and 21.3°C

RADIUM 226 AS TOTAL ALPHA RADIUM
Samples JHC-MW-15024 (160-37918-1), JHC-MW-15025 (160-37918-2), JHC-MW-15027 (160-37918-3), JHC-MW-15023 (160-37918-4),
JHC-MW-15026 (160-37918-5), JHC-MW-15028 (160-37918-6), DUP-03 (160-37918-7), EB-03 (160-37918-8) and FB-03 (160-37918-9)

Eurofins TestAmerica, 68/’(3 Louis
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Case Narrative

Client: Consumers Energy Job ID: 160-37918-1
Project/Site: JH Campbell Background Wells

Job ID: 160-37918-1 (Continued)

Laboratory: Eurofins TestAmerica, St. Louis (Continued)

were analyzed for Radium 226 as Total Alpha Radium in accordance with EPA 903.0_Total Alpha Radium. The samples were prepared
on 05/12/2020 and analyzed on 05/21/2020.

Radium-226 Prep Batch 160-470052Ra-226 is reported without a 21-day waiting period to ensure short-lived alpha-emitting radium
isotopes (e.g. Ra-224) have decayed out. The Ra-226 result should be considered to be potentially high biased. Associated samples
have activity below the RL. The results are reported with this narrative.JHC-MW-15024 (160-37918-1), JHC-MW-15025 (160-37918-2),
JHC-MW-15027 (160-37918-3), JHC-MW-15023 (160-37918-4), JHC-MW-15026 (160-37918-5), JHC-MW-15028 (160-37918-6), DUP-03
(160-37918-7), EB-03 (160-37918-8), FB-03 (160-37918-9), (LCS 160-470052/1-A), (LCSD 160-470052/2-A) and (MB 160-470052/12-A)

Insufficient sample volume was available to perform a sample duplicate for the following samples: JHC-MW-15024 (160-37918-1),
JHC-MW-15025 (160-37918-2), JHC-MW-15027 (160-37918-3), JHC-MW-15023 (160-37918-4), JHC-MW-15026 (160-37918-5),
JHC-MW-15028 (160-37918-6), DUP-03 (160-37918-7), EB-03 (160-37918-8) and FB-03 (160-37918-9). A laboratory control sample/
laboratory control sample duplicate (LCS/LCSD) were prepared instead to demonstrate batch precision.

The Ba carrier recovery is outside the lower control limit (40%) for the following samples: JHC-MW-15025 (160-37918-2) and
JHC-MW-15027 (160-37918-3). The samples produced a small pellet following barium sulfate precipitation. The samples were seeded
with 3 additional drops of Barium carrier, but this did not yield a better result. Matrix interference is suspected.

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

RADIUM-228 (GFPC)

Samples JHC-MW-15024 (160-37918-1), JHC-MW-15025 (160-37918-2), JHC-MW-15027 (160-37918-3), JHC-MW-15023 (160-37918-4),
JHC-MW-15026 (160-37918-5), JHC-MW-15028 (160-37918-6), DUP-03 (160-37918-7), EB-03 (160-37918-8) and FB-03 (160-37918-9)
were analyzed for Radium-228 (GFPC) in accordance with EPA 904. The samples were prepared on 05/21/2020 and analyzed on
06/01/2020.

The laboratory control sample duplicate recovery (LCSD, 24%) was outside the lower limit (75%). The RER was also outside the upper
limit; however, the laboratory control sample and method blank (LCS; MB) passed. There was not enough volume for re-extract. The data
has been reported with this narrative. JHC-MW-15024 (160-37918-1), JHC-MW-15025 (160-37918-2), JHC-MW-15027 (160-37918-3),
JHC-MW-15023 (160-37918-4), JHC-MW-15026 (160-37918-5), JHC-MW-15028 (160-37918-6), DUP-03 (160-37918-7), EB-03
(160-37918-8), FB-03 (160-37918-9), (LCS 160-471099/1-A), (LCSD 160-471099/2-A) and (MB 160-471099/13-A)

The barium carrier recovery is outside the lower control limit (40%) for the following samples: JHC-MW-15025 (160-37918-2),
JHC-MW-15027 (160-37918-3) and (LCSD 160-471099/2-A). There was physical evidence of matrix interference apparent during the
initial preparation of the sample. There is insufficient volume remaining for analysis.

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

COMBINED RADIUM-226 AND RADIUM-228

Samples JHC-MW-15024 (160-37918-1), JHC-MW-15025 (160-37918-2), JHC-MW-15027 (160-37918-3), JHC-MW-15023 (160-37918-4),
JHC-MW-15026 (160-37918-5), JHC-MW-15028 (160-37918-6), DUP-03 (160-37918-7), EB-03 (160-37918-8) and FB-03 (160-37918-9)
were analyzed for Combined Radium-226 and Radium-228 in accordance with EPA 903 Radium 226/EPA 904 Radium 228. The samples
were analyzed on 06/02/2020.

No analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

Eurofins TestAmerica, 68/’(3 Louis
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Login Sample Receipt Checklist

Client: Consumers Energy

Login Number: 37918
List Number: 1
Creator: Lambert-Sykes, Chenise Y

Job Number: 160-37918-1
SDG Number:

List Source: Eurofins TestAmerica, St. Louis

Question Answer Comment
Radioactivity wasn't checked or is </= background as measured by a survey True
meter.

The cooler's custody seal, if present, is intact. True
Sample custody seals, if present, are intact. N/A
The cooler or samples do not appear to have been compromised or True
tampered with.

Samples were received on ice. N/A
Cooler Temperature is acceptable. True
Cooler Temperature is recorded. True
COC is present. True
COC is filled out in ink and legible. True
COC is filled out with all pertinent information. True
Is the Field Sampler's name present on COC? True
There are no discrepancies between the containers received and the COC.  True
Samples are received within Holding Time (excluding tests with immediate True
HTs)

Sample containers have legible labels. True
Containers are not broken or leaking. True
Sample collection date/times are provided. True
Appropriate sample containers are used. True
Sample bottles are completely filled. True
Sample Preservation Verified. True
There is sufficient vol. for all requested analyses, incl. any requested True
MS/MSDs

Containers requiring zero headspace have no headspace or bubble is True
<6mm (1/4").

Multiphasic samples are not present. True
Samples do not require splitting or compositing. True
Residual Chlorine Checked. N/A

Eurofins TestAmerica, St. Louis
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Definitions/Glossary

Client: Consumers Energy
Project/Site: JH Campbell Background Wells

Job ID: 160-37918-1

Qualifiers

Rad

Qualifier Qualifier Description

* LCS or LCSD is outside acceptance limits.

* RPD of the LCS and LCSD exceeds the control limits
G The Sample MDC is greater than the requested RL.
] Result is less than the sample detection limit.

X Carrier is outside acceptance limits.

Glossary

Abbreviation

These commonly used abbreviations may or may not be present in this report.

o
%R
CFL
CNF
DER
Dil Fac
DL
DL, RA, RE, IN
DLC
EDL
LOD
LOQ
MDA
MDC
MDL
ML
MQL
NC
ND
PQL
QcC
RER
RL
RPD
TEF
TEQ

Listed under the "D" column to designate that the result is reported on a dry weight basis
Percent Recovery

Contains Free Liquid

Contains No Free Liquid

Duplicate Error Ratio (normalized absolute difference)

Dilution Factor

Detection Limit (DoD/DOE)

Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample
Decision Level Concentration (Radiochemistry)

Estimated Detection Limit (Dioxin)

Limit of Detection (DoD/DOE)

Limit of Quantitation (DoD/DOE)

Minimum Detectable Activity (Radiochemistry)

Minimum Detectable Concentration (Radiochemistry)

Method Detection Limit

Minimum Level (Dioxin)

Method Quantitation Limit

Not Calculated

Not Detected at the reporting limit (or MDL or EDL if shown)

Practical Quantitation Limit

Quality Control

Relative Error Ratio (Radiochemistry)

Reporting Limit or Requested Limit (Radiochemistry)

Relative Percent Difference, a measure of the relative difference between two points
Toxicity Equivalent Factor (Dioxin)

Toxicity Equivalent Quotient (Dioxin)

Eurofins TestAmerica, St. Louis
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Method Summary

Client: Consumers Energy Job ID: 160-37918-1
Project/Site: JH Campbell Background Wells

Method Method Description Protocol Laboratory
903.0 Radium-226 (GFPC) EPA TAL SL
904.0 Radium-228 (GFPC) EPA TAL SL
Ra226_Ra228 Combined Radium-226 and Radium-228 TAL-STL TAL SL
PrecSep STD Preparation, Precipitate Separation (Standard In-Growth) None TAL SL
PrecSep_0 Preparation, Precipitate Separation None TAL SL

Protocol References:
EPA = US Environmental Protection Agency
None = None
TAL-STL = TestAmerica Laboratories, St. Louis, Facility Standard Operating Procedure.

Laboratory References:
TAL SL = Eurofins TestAmerica, St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566

Eurofins TestAmerica, St. Louis
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Sample Summary
Client: Consumers Energy Job ID: 160-37918-1

Project/Site: JH Campbell Background Wells

Lab Sample ID Client Sample ID Matrix Collected Received Asset ID
160-37918-1 JHC-MW-15024 Water 04/16/20 10:44 04/29/20 09:21
160-37918-2 JHC-MW-15025 Water 04/16/20 11:58 04/29/20 09:21
160-37918-3 JHC-MW-15027 Water 04/16/20 14:35 04/29/20 09:21
160-37918-4 JHC-MW-15023 Water 04/16/20 09:29 04/29/20 09:21
160-37918-5 JHC-MW-15026 Water 04/16/20 13:16 04/29/20 09:21
160-37918-6 JHC-MW-15028 Water 04/15/20 14:30 04/29/20 09:21
160-37918-7 DUP-03 Water 04/16/20 00:00 04/29/20 09:21
160-37918-8 EB-03 Water 04/16/20 14:46 04/29/20 09:21
160-37918-9 FB-03 Water 04/16/20 10:30 04/29/20 09:21
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Client: Consumers Energy
Project/Site: JH Campbell Background Wells

Client Sample Results

Job ID: 160-37918-1

Client Sample ID: JHC-MW-15024
Date Collected: 04/16/20 10:44
Date Received: 04/29/20 09:21

Lab Sample ID: 160-37918-1
Matrix: Water

7Method: 903.0 - Radium-226 (GFPC)

Count Total
Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-226 0.00140 U 0.110 0.110 1.00 0.222 pCi/L 05/12/20 06:58 05/21/20 11:48 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 91.8 40-110 05/12/20 06:58 05/21/20 11:48 1
Method: 904.0 - Radium-228 (GFPC)
Count Total
Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-228 0.263 U~* 0.425 0.426 1.00 0.717 pCi/lL 05/21/20 13:15 06/01/20 08:29 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 65.6 40-110 05/21/20 13:15 06/01/20 08:29 1
Y Carrier 87.1 40-110 05/21/20 13:15 06/01/20 08:29 1
Method: Ra226_Ra228 - Combined Radium-226 and Radium-228
Count Total
Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Combined Radium 226 0.264 U 0.439 0.440 5.00 0.717 pCi/lL 06/02/20 13:55 1
| +228
Client Sample ID: JHC-MW-15025 Lab Sample ID: 160-37918-2
Date Collected: 04/16/20 11:58 Matrix: Water
Date Received: 04/29/20 09:21
Method: 903.0 - Radium-226 (GFPC)
Count Total
Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-226 0.0395 U 0.146 0.147 1.00 0.280 pCi/L 05/12/20 06:58 05/21/20 11:48 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 64.2 40-110 05/12/20 06:58 05/21/20 11:48 1
Method: 904.0 - Radium-228 (GFPC)
Count Total
Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-228 0.555 U*G 1.1 1.1 1.00 1.90 pCilL 05/21/20 13:15 06/01/20 08:29 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 258 X 40-110 05/21/20 13:15 06/01/20 08:29 1
Y Carrier 83.7 40-110 05/21/20 13:15 06/01/20 08:29 1
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Client Sample Results

Client: Consumers Energy
Project/Site: JH Campbell Background Wells

Job ID: 160-37918-1

Client Sample ID: JHC-MW-15025
Date Collected: 04/16/20 11:58

Date Received: 04/29/20 09:21

Lab Sample ID: 160-37918-2

Matrix: Water

Method: Ra226_Ra228 - Combined Radium-226 and Radium-228

Count Total
Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Combined Radium 226 0.594 U 1.12 1.12 5.00 1.90 pCilL 06/02/20 13:55 1
+228
Client Sample ID: JHC-MW-15027 Lab Sample ID: 160-37918-3
Date Collected: 04/16/20 14:35 Matrix: Water
Date Received: 04/29/20 09:21
Method: 903.0 - Radium-226 (GFPC)
Count Total
Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-226 0.0908 U 0.112 0.112 1.00 0.184 pCi/lL 05/12/20 06:58 05/21/20 11:48 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 95.9 40-110 05/12/20 06:58 05/21/20 11:48 1
Method: 904.0 - Radium-228 (GFPC)
Count Total
Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-228 0.598 U*G 0.818 0.820 1.00 1.37 pCilL 05/21/20 13:15 06/01/20 08:29 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 34.7 X 40-110 05/21/20 13:15 06/01/20 08:29 1
Y Carrier 86.7 40-110 05/21/20 13:15 06/01/20 08:29 1
Method: Ra226_Ra228 - Combined Radium-226 and Radium-228
Count Total
Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Combined Radium 226 0.689 U 0.826 0.828 5.00 1.37 pCilL 06/02/20 13:55 1
| +228
Client Sample ID: JHC-MW-15023 Lab Sample ID: 160-37918-4
Date Collected: 04/16/20 09:29 Matrix: Water
Date Received: 04/29/20 09:21
Method: 903.0 - Radium-226 (GFPC)
Count Total
Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-226 0.0346 U 0.0873 0.0874 1.00 0.165 pCi/lL 05/12/20 06:58 05/21/20 11:49 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 95.6 40-110 05/12/20 06:58 05/21/20 11:49 1

Page 12 of 20

Eurofins TestAmerica, St. Louis

6/3/2020



Client Sample Results

Client: Consumers Energy
Project/Site: JH Campbell Background Wells

Job ID: 160-37918-1

Client Sample ID: JHC-MW-15023
Date Collected: 04/16/20 09:29
Date Received: 04/29/20 09:21

Lab Sample ID: 160-37918-4

Matrix: Water

7Method: 904.0 - Radium-228 (GFPC)

Count Total
Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-228 -0.0104 U* 0.353 0.353 1.00 0.634 pCi/L 05/21/20 13:15 06/01/20 08:30 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 75.7 40-110 05/21/20 13:15 06/01/20 08:30 1
Y Carrier 89.3 40-110 05/21/20 13:15 06/01/20 08:30 1
Method: Ra226_Ra228 - Combined Radium-226 and Radium-228
Count Total
Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Combined Radium 226 0.0242 U 0.364 0.364 5.00 0.634 pCi/lL 06/02/20 13:55 1
| +228
Client Sample ID: JHC-MW-15026 Lab Sample ID: 160-37918-5
Date Collected: 04/16/20 13:16 Matrix: Water
Date Received: 04/29/20 09:21
Method: 903.0 - Radium-226 (GFPC)
Count Total
Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-226 -0.0254 U 0.0519 0.0519 1.00 0.139 pCi/lL 05/12/20 06:58 05/21/20 11:49 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 107 40-110 05/12/20 06:58 05/21/20 11:49 1
Method: 904.0 - Radium-228 (GFPC)
Count Total
Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-228 0.176 U* 0.394 0.394 1.00 0.676 pCi/L 05/21/20 13:15 06/01/20 08:30 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 79.8 40-110 05/21/20 13:15 06/01/20 08:30 1
Y Carrier 79.3 40-110 05/21/20 13:15 06/01/20 08:30 1
Method: Ra226_Ra228 - Combined Radium-226 and Radium-228
Count Total
Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Combined Radium 226 0.150 U 0.397 0.397 5.00 0.676 pCi/lL 06/02/20 13:55 1
+228
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Client: Consumers Energy
Project/Site: JH Campbell Background Wells

Client Sample Results

Job ID: 160-37918-1

Client Sample ID: JHC-MW-15028
Date Collected: 04/15/20 14:30
Date Received: 04/29/20 09:21

Lab Sample ID: 160-37918-6
Matrix: Water

7Method: 903.0 - Radium-226 (GFPC)

Count Total
Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-226 0.0562 U 0.144 0.145 1.00 0.262 pCi/L 05/12/20 06:58 05/21/20 11:49 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 90.9 40-110 05/12/20 06:58 05/21/20 11:49 1
Method: 904.0 - Radium-228 (GFPC)
Count Total
Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-228 -0.220 U* 0.342 0.343 1.00 0.651 pCi/lL 05/21/20 13:15 06/01/20 08:30 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 76.9 40-110 05/21/20 13:15 06/01/20 08:30 1
Y Carrier 87.1 40-110 05/21/20 13:15 06/01/20 08:30 1
Method: Ra226_Ra228 - Combined Radium-226 and Radium-228
Count Total
Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Combined Radium 226 -0.164 U 0.371 0.372 5.00 0.651 pCi/lL 06/02/20 13:55 1
| +228
Client Sample ID: DUP-03 Lab Sample ID: 160-37918-7
Date Collected: 04/16/20 00:00 Matrix: Water
Date Received: 04/29/20 09:21
Method: 903.0 - Radium-226 (GFPC)
Count Total
Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-226 0.0957 U 0.103 0.104 1.00 0.164 pCi/L 05/12/20 06:58 05/21/20 11:49 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 96.9 40-110 05/12/20 06:58 05/21/20 11:49 1
Method: 904.0 - Radium-228 (GFPC)
Count Total
Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-228 -0.0794 U* 0.303 0.303 1.00 0.560 pCi/lL 05/21/20 13:15 06/01/20 08:30 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 81.0 40-110 05/21/20 13:15 06/01/20 08:30 1
Y Carrier 90.5 40-110 05/21/20 13:15 06/01/20 08:30 1
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Client: Consumers Energy

Project/Site: JH Campbell Background Wells

Client Sample Results

Job ID: 160-37918-1

Client Sample ID: DUP-03
Date Collected: 04/16/20 00:00
Date Received: 04/29/20 09:21

Lab Sample ID: 160-37918-7
Matrix: Water

Method: Ra226_Ra228 - Combined Radium-226 and Radium-228

Count Total
Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Combined Radium 226 0.0163 U 0.320 0.320 5.00 0.560 pCi/L 06/02/20 13:55 1
+228
Client Sample ID: EB-03 Lab Sample ID: 160-37918-8
Date Collected: 04/16/20 14:46 Matrix: Water
Date Received: 04/29/20 09:21
Method: 903.0 - Radium-226 (GFPC)
Count Total
Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-226 -0.0239 U 0.107 0.107 1.00 0.235 pCi/lL 05/12/20 06:58 05/21/20 11:49 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 82.7 40-110 05/12/20 06:58 05/21/20 11:49 1
Method: 904.0 - Radium-228 (GFPC)
Count Total
Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-228 0.340 U~ 0.339 0.341 1.00 0.551 pCi/lL 05/21/20 13:15 06/01/20 08:30 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 80.7 40-110 05/21/20 13:15 06/01/20 08:30 1
Y Carrier 91.6 40-110 05/21/20 13:15 06/01/20 08:30 1
Method: Ra226_Ra228 - Combined Radium-226 and Radium-228
Count Total
Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Combined Radium 226 0.316 U 0.355 0.357 5.00 0.551 pCi/L 06/02/20 13:55 1
| +228
Client Sample ID: FB-03 Lab Sample ID: 160-37918-9
Date Collected: 04/16/20 10:30 Matrix: Water
Date Received: 04/29/20 09:21
Method: 903.0 - Radium-226 (GFPC)
Count Total
Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-226 -0.0736 U 0.0954 0.0956 1.00 0.240 pCi/lL 05/12/20 06:58 05/21/20 11:49 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
82.7 40-110 05/12/20 06:58 05/21/20 11:49 1

Ba Carrier
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Client Sample Results

Client: Consumers Energy
Project/Site: JH Campbell Background Wells

Job ID: 160-37918-1

Client Sample ID: FB-03
Date Collected: 04/16/20 10:30
Date Received: 04/29/20 09:21

Lab Sample ID: 160-37918-9
Matrix: Water

7Method: 904.0 - Radium-228 (GFPC)

| +228
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Count Total
Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-228 0.175 U~ 0.307 0.307 1.00 0.520 pCi/L 05/21/20 13:15 06/01/20 08:30 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 89.0 40-110 05/21/20 13:15 06/01/20 08:30 1
Y Carrier 92.3 40-110 05/21/20 13:15 06/01/20 08:30 1
Method: Ra226_Ra228 - Combined Radium-226 and Radium-228
Count Total
Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Combined Radium 226 0.101 U 0.321 0.322 5.00 0.520 pCi/lL 06/02/20 13:55 1
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Client: Consumers Energy
Project/Site: JH Campbell Background Wells

QC Sample Results

Job ID: 160-37918-1

Method: 903.0 - Radium-226 (GFPC)

Lab Sample ID: MB 160-470052/12-A Client Sample ID: Method Blank
Matrix: Water Prep Type: Total/NA
Analysis Batch: 471038 Prep Batch: 470052
Count Total
MB MB Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-226 -0.06774 U 0.0617 0.0620 1.00 0.177 pCi/lL 05/12/20 06:58 05/21/20 11:49 1
MB MB
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 101 40-110 05/12/20 06:58 05/21/20 11:49 1
Lab Sample ID: LCS 160-470052/1-A Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 471038 Prep Batch: 470052
Total
Spike LCS LCS Uncert. %Rec.
Analyte Added Result Qual (20+/-) RL MDC Unit %Rec Limits
Radium-226 11.3 10.19 1.22 1.00 0.244 pCi/lL 90 75-125
LCS LCS
Carrier %Yield Qualifier Limits
Ba Carrier 78.0 40-110
Lab Sample ID: LCSD 160-470052/2-A Client Sample ID: Lab Control Sample Dup
Matrix: Water Prep Type: Total/NA
Analysis Batch: 471038 Prep Batch: 470052
Total
Spike LCSD LCSD Uncert. %Rec. RER
Analyte Added Result Qual (20+/-) RL MDC Unit %Rec Limits RER Limit
Radium-226 11.3 9.811 1.14 1.00 0.198 pCi/L 86 75-125 0.16 1
LCSD LCSD
Carrier %Yield Qualifier Limits
Ba Carrier 94.7 40-110
Method: 904.0 - Radium-228 (GFPC)
Lab Sample ID: MB 160-471099/13-A Client Sample ID: Method Blank
Matrix: Water Prep Type: Total/NA
Analysis Batch: 471606 Prep Batch: 471099
Count Total
MB MB Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-228 0.2247 U 0.281 0.282 1.00 0.466 pCi/L 05/21/20 13:15 06/01/20 08:30 1
MB MB
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 92.3 40-110 05/21/20 13:15 06/01/20 08:30 1
Y Carrier 90.5 40-110 05/21/20 13:15 06/01/20 08:30 1
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Client: Consumers Energy
Project/Site: JH Campbell Background Wells

QC Sample Results

Job ID: 160-37918-1

Method: 904.0 - Radium-228 (GFPC) (Continued)

7Lab Sample ID: LCS 160-471099/1-A
Matrix: Water
Analysis Batch: 471606

Client Sample ID: Lab Control Sample
Prep Type: Total/NA
Prep Batch: 471099

Total
Spike LCS LCS Uncert. %Rec.
Analyte Added Result Qual (20+/-) RL MDC Unit %Rec Limits
Radium-228 11.7 12.39 1.50 1.00 0.631 pCi/L 106 75-125
LCS LCS
Carrier %Yield Qualifier Limits
Ba Carrier 80.7 40-110
Y Carrier 86.4 40-110
Lab Sample ID: LCSD 160-471099/2-A Client Sample ID: Lab Control Sample Dup
Matrix: Water Prep Type: Total/NA
Analysis Batch: 471606 Prep Batch: 471099
Total
Spike LCSD LCSD Uncert. %Rec. RER
Analyte Added Result Qual (20+/-) RL MDC Unit %Rec Limits RER Limit
Radium-228 11.7 2.831 * 1.27 1.00 1.78 pCilL 24 75.125 3.46 1
LCSD LCSD
Carrier %Yield Qualifier Limits
Ba Carrier 279 X 40-110
40-110

Y Carrier 86.7
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QC Association Summary

Client: Consumers Energy
Project/Site: JH Campbell Background Wells

Job ID: 160-37918-1

Rad

Prep Batch: 470052
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
160-37918-1 JHC-MW-15024 Total/NA Water PrecSep STD
160-37918-2 JHC-MW-15025 Total/NA Water PrecSep STD
160-37918-3 JHC-MW-15027 Total/NA Water PrecSep STD
160-37918-4 JHC-MW-15023 Total/NA Water PrecSep STD
160-37918-5 JHC-MW-15026 Total/NA Water PrecSep STD
160-37918-6 JHC-MW-15028 Total/NA Water PrecSep STD
160-37918-7 DUP-03 Total/NA Water PrecSep STD
160-37918-8 EB-03 Total/NA Water PrecSep STD
160-37918-9 FB-03 Total/NA Water PrecSep STD
MB 160-470052/12-A Method Blank Total/NA Water PrecSep STD
LCS 160-470052/1-A Lab Control Sample Total/NA Water PrecSep STD
LCSD 160-470052/2-A Lab Control Sample Dup Total/NA Water PrecSep STD

Prep Batch: 471099
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
160-37918-1 JHC-MW-15024 Total/NA Water PrecSep_0
160-37918-2 JHC-MW-15025 Total/NA Water PrecSep_0
160-37918-3 JHC-MW-15027 Total/NA Water PrecSep_0
160-37918-4 JHC-MW-15023 Total/NA Water PrecSep_0
160-37918-5 JHC-MW-15026 Total/NA Water PrecSep_0
160-37918-6 JHC-MW-15028 Total/NA Water PrecSep_0
160-37918-7 DUP-03 Total/NA Water PrecSep_0
160-37918-8 EB-03 Total/NA Water PrecSep_0
160-37918-9 FB-03 Total/NA Water PrecSep_0
MB 160-471099/13-A Method Blank Total/NA Water PrecSep_0
LCS 160-471099/1-A Lab Control Sample Total/NA Water PrecSep_0
LCSD 160-471099/2-A Lab Control Sample Dup Total/NA Water PrecSep_0
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Tracer/Carrier Summary

Client: Consumers Energy
Project/Site: JH Campbell Background Wells

Job ID: 160-37918-1

Method: 903.0 - Radium-226 (GFPC)
Matrix: Water

Prep Type: Total/NA

Percent Yield (Acceptance Limits)

Ba Carriel
Lab Sample ID Client Sample ID (40-110)
160-37918-1 JHC-MW-15024 91.8
160-37918-2 JHC-MW-15025 64.2
160-37918-3 JHC-MW-15027 95.9
160-37918-4 JHC-MW-15023 95.6
160-37918-5 JHC-MW-15026 107
160-37918-6 JHC-MW-15028 90.9
160-37918-7 DUP-03 96.9
160-37918-8 EB-03 82.7
160-37918-9 FB-03 82.7
LCS 160-470052/1-A Lab Control Sample 78.0
LCSD 160-470052/2-A Lab Control Sample Dup 94.7
MB 160-470052/12-A Method Blank 101

Tracer/Carrier Legend

Ba Carrier = Ba Carrier

Method: 904.0 - Radium-228 (GFPC)
Matrix: Water

Prep Type: Total/NA

Ba Carrier Y Carrier

Percent Yield (Acceptance Limits)

Lab Sample ID Client Sample ID (40-110)  (40-110)
160-37918-1 JHC-MW-15024 65.6 87.1
160-37918-2 JHC-MW-15025 25.8 X 83.7
160-37918-3 JHC-MW-15027 34.7 X 86.7
160-37918-4 JHC-MW-15023 75.7 89.3
160-37918-5 JHC-MW-15026 79.8 79.3
160-37918-6 JHC-MW-15028 76.9 87.1
160-37918-7 DUP-03 81.0 90.5
160-37918-8 EB-03 80.7 91.6
160-37918-9 FB-03 89.0 92.3
LCS 160-471099/1-A Lab Control Sample 80.7 86.4
LCSD 160-471099/2-A Lab Control Sample Dup 27.9X 86.7
MB 160-471099/13-A Method Blank 92.3 90.5

Tracer/Carrier Legend

Ba Carrier = Ba Carrier
Y Carrier =Y Carrier
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135 W. Trail St. phone 517-788-1251
Jackson, MI 49201 fax 517-788-2533

To: KDStarken, JH Campbell Complex
From: EBIlaj, T-258

Date: May 04, 2020

Subject: JH CAMPBELL SOLID WASTE DISPOSAL AREA — GROUNDWATER MONITORING
2" Quarter, 2020 — Pond A Wells

CC: BLSwanberg, P22-119 Sarah Holmstrom, Project Manager
BTRunkel, P22-120 TRC Companies, Inc.
HDRegister, P22-521 1540 Eisenhower Place

Ann Arbor, M| 48108

Chemistry Project: 20-0384

CE Laboratory Services conducted groundwater monitoring on 04/13/2020 through 04/16/2020 at the JH
Campbell Solid Waste Disposal Area, for the 2" Quarter monitoring requirements. The samples were
received in the Chemistry department on 04/16/2020.

Samples for Radium analysis have been subcontracted to Eurofins/TestAmerica, Inc. and their results are
being reported separately. Samples for Total Sulfide have been subcontracted to Merit Laboratories, Inc.
The results are listed under the analyst initials “Merit” and the original report is attached. Please note that
the subcontracted work is not reported under the CE laboratory scope of accreditation.

With the exception noted above, the report that follows presents the results of the requested analytical
testing; the results apply only to the samples, as received. All samples have been analyzed in accordance
with the 2009 TNI Standard and the applicable A2LA accreditation scope for Laboratory Services. Any
exceptions to applicable test method criteria and standard compliance are noted in the Case Narrative, or
flagged with applicable qualifiers in the analytical results section.

Reviewed and approved by:

Emil Blaj
Sr. Technical Analyst
Project Lead

Testing performed in accordance with the A2LA scope of
accredidation specified in the listed certificate.

The information contained in this report is the sole property of
Consumers Energy. It cannot be reproduced except in full,
and with consent from Consumers Energy, or the customer for
which this report was issued.
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JHC Groundwater Monitoring
Chemistry Project: 20-0384
2" Quarter, 2020

CASE NARRATIVE

l. Sample Receipt

All samples were received within hold time and in good conditions; no anomalies were noted on the
Sample Log-In Shipment Inspection Form during sample check-in. Identification of all samples
included in the work order/project is provided in the sample summary section. Sample preservation
upon receipt was verified by the sample custodian and confirmed to meet method requirements.

NOTE: A typo on the Chain of Custody form regarding the project number has been corrected upon

laboratory sample receipt.

. Methodology

Unless otherwise indicated, sample preparation and analysis was performed in accordance with the
corresponding test methods from “Methods for the Determination of Inorganic Substances in
Environmental Samples (EPA/600/R-93/100); SW-846, “Test Methods for Evaluating Solid Waste —
Physical/Chemical Methods”, USEPA (latest revisions), and Standard Methods for the Examination of
Water and Wastewater, APHA-AWWA-WPCF, 22" Edition, 2012.

I11. Results/Quality Control

Analytical results for this report are presented by laboratory sample 1D, container & aliquot number.
Results for the field blanks, field duplicates, and percent recoveries of the field matrix spike & matrix
spike duplicate samples are included in the results section. Unless specifically noted in the case
narrative, all method quality control requirements have been met. If any results are qualified, the
corresponding data flags/qualifiers are listed on the last page of the results section. Any additional
information on method performance, when applicable, is presented in this section of the case narrative.
When data flags are not needed, the qualifiers text box on the last page is left blank, and a statement
confirms that no exceptions occurred.

NOTE: Due to matrix interference / possible carry over effects the reporting limit for Silver has been

increased for sample 20-0384-01 and 20-0384-06; the results have been flagged (K).

DEFINITIONS / QUALIFIERS

The following qualifiers and/or acronyms are used in the report where applicable:

Acronym Description
RL Reporting Limit
ND Result not detected or below Reporting Limit
NT Not a TNI Analyte
LCS Laboratory Control Sample
LRB Laboratory Reagent Blank (also referred to as Method Blank)
DUP  Duplicate
MS Matrix Spike
MSD  Matrix Spike Duplicate
RPD Relative Percent Difference
MDL  Method Detection Limit
PQL Practical Quantitation Limit
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JHC Groundwater Monitoring
Chemistry Project: 20-0384
2" Quarter, 2020

TDL
SM

Qualifier

Target Detection Limit
Standard Methods Compendium

Description

XAVOILZZIAC—IMQOwW *

Generic data flag, applicable description added in the corresponding notes section
The analyte was detected in the LRB at a level which is significant relative to sample result
Reporting limit elevated due to dilution

Estimated due to result exceeding the linear range of the analyzer

The maximum recommended hold time was exceeded

Dilution required due to matrix interference; reporting limit elevated

Estimated due to result found above MDL but below PQL (or RL)

Reporting limit raised due to matrix interference

The precision for duplicate analysis was not met; RPD outside acceptance criteria
Non-homogeneous sample made analysis questionable

Possible interference may have affected the accuracy of the laboratory result
Matrix Spike or Matrix Spike Duplicate recovery outside acceptance criteria
Result confirmed by new sample preparation and reanalysis

Other notation required; comment listed in sample notes and/or case narrative
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Consumers Energy

Counton Us®

Laboratory Services

Work Order Sample Summary

Customer Name:
Work Order ID:
Date Received:

Chemistry Project:

JH Campbell Complex
Q2 Pond A Wells
4/16/2020

20-0384

Sample # Field Sample ID
20-0384-01  JHC-MW-15006
20-0384-02  JHC-MW-15007
20-0384-03  JHC-MW-15008R
20-0384-04  JHC-MW-15009
20-0384-05  JHC-MW-15010
20-0384-06  JHC-MW-15011
20-0384-07  DUP-02
20-0384-08  EB-02
20-0384-09  FB-02
20-0384-10  JHC-MW-15007 Field MS
20-0384-11  JHC-MW-15007 Field MSD

Matrix

Groundwater
Groundwater
Groundwater
Groundwater
Groundwater
Groundwater
Groundwater
Groundwater
Groundwater
Groundwater

Groundwater

Sample Date

04/14/2020 03:01 PM
04/14/2020 12:12 PM
04/14/2020 11:26 AM
04/14/2020 10:36 AM
04/14/2020 09:42 AM
04/15/2020 09:36 AM
04/14/2020 10:36 AM
04/14/2020 09:46 AM
04/14/2020 03:06 PM
04/14/2020 12:12 PM
04/14/2020 12:12 PM
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JHC RCRA GW Monitoring - Pond A Unit
JHC RCRA GW Monitoring - Pond A Unit
JHC RCRA GW Monitoring - Pond A Unit
JHC RCRA GW Monitoring - Pond A Unit
JHC RCRA GW Monitoring - Pond A Unit
JHC RCRA GW Monitoring - Pond A Unit
JHC RCRA GW Monitoring - Pond A Unit
JHC RCRA GW Monitoring - Pond A Unit
JHC RCRA GW Monitoring - Pond A Unit
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Consumers Energy Analytlcal Report Report Date: 05/04/20
Counton Us®
Laboratory Services
Sample Site: JHC RCRA GW Monitoring - Pond A Unit (395496) Laboratory Project: 20-0384
Field Sample ID: JHC-MW-15006 Collect Date: 04/14/2020
Lab Sample ID:  20-0384-01 Collect Time: 03:01 PM
Matrix: Groundwater
Total Mercury by EPA 7470A, Aqueous Aliguot: 20-0384-01-C02-A01 Analyst: TMR
Parameter(s) Result Flag  Units RL Analysis Date Tracking #
Mercury ND ug/L 0.2 04/20/2020 AB20-0420-10

Metals by EPA 6020B: HMP-AMP Detection & Assessment Monitorin

Aliquot: 20-0384-01-C02-A02 Analyst: SLK

Parameter(s) Result Flag  Units RL Analysis Date Tracking #
Antimony 1 ug/L 1 04/27/2020 AB20-0427-04
Arsenic 5 ug/L 1 04/27/2020 AB20-0427-04
Barium 353 ug/L 5 04/27/2020 AB20-0427-04
Beryllium ND ug/L 1 04/27/2020 AB20-0427-04
Boron 284 ug/L 20 04/27/2020 AB20-0427-04
Cadmium ND ug/L 0.2 04/27/2020 AB20-0427-04
Calcium 102000 ug/L 1000 04/28/2020 AB20-0427-04
Chromium 1 ug/L 1 04/27/2020 AB20-0427-04
Cobalt ND ug/L 15 04/27/2020 AB20-0427-04
Copper 1 ug/L 1 04/27/2020 AB20-0427-04
Iron 26 ug/L 20 04/28/2020 AB20-0427-04
Lead ND ug/L 1 04/27/2020 AB20-0427-04
Lithium 13 ug/L 10 04/27/2020 AB20-0427-04
Molybdenum 16 ug/L 5 04/27/2020 AB20-0427-04
Nickel ug/L 04/27/2020 AB20-0427-04
Selenium ug/L 04/27/2020 AB20-0427-04
Silver ND K ug/L 04 04/27/2020 AB20-0427-04
Thallium ND ug/L 04/27/2020 AB20-0427-04
Vanadium 10 ug/L 04/27/2020 AB20-0427-04
Zinc ND ug/L 10 04/27/2020 AB20-0427-04

Anions by EPA 300.0 CCR Rule Analyte List, Cl, F, SO4, Aqueous Aliguot: 20-0384-01-C03-A01 Analyst: DMW
Parameter(s) Result Flag Units RL Analysis Date Tracking #
Chloride 24900 ug/L 1000 04/22/2020 AB20-0422-04
Fluoride ND ug/L 1000 04/22/2020 AB20-0422-04
Sulfate 260000 ug/L 2000 04/24/2020 AB20-0422-04
Total Dissolved Solids by SM 2540C Aliguot: 20-0384-01-C04-A01 Analyst: SLK
Parameter(s) Result Flag Units RL Analysis Date Tracking #
Total Dissolved Solids 562 mg/L 10 04/17/2020 AB20-0417-02
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Consumers Energy Analytlcal Report Report Date: 05/04/20
Counton Us®
Laboratory Services
Sample Site: JHC RCRA GW Monitoring - Pond A Unit (395496) Laboratory Project: 20-0384
Field Sample ID: JHC-MW-15007 Collect Date: 04/14/2020
Lab Sample ID:  20-0384-02 Collect Time: 12:12 PM
Matrix: Groundwater
Total Mercury by EPA 7470A, Aqueous Aliguot: 20-0384-02-C02-A01 Analyst: TMR
Parameter(s) Result Flag  Units RL Analysis Date Tracking #
Mercury ND ug/L 0.2 04/20/2020 AB20-0420-10

Metals by EPA 6020B: HMP-AMP Detection & Assessment Monitorin

Aliquot: 20-0384-02-C02-A02 Analyst: SLK

Parameter(s) Result Flag Units RL Analysis Date Tracking #
Antimony ND ug/L 1 04/27/2020 AB20-0427-04
Arsenic 3 ug/L 1 04/27/2020 AB20-0427-04
Barium 266 ug/L 5 04/27/2020 AB20-0427-04
Beryllium ND ug/L 1 04/27/2020 AB20-0427-04
Boron 242 ug/L 20 04/27/2020 AB20-0427-04
Cadmium ND ug/L 0.2 04/27/2020 AB20-0427-04
Calcium 62100 ug/L 1000 04/28/2020 AB20-0427-04
Chromium 2 ug/L 1 04/27/2020 AB20-0427-04
Cobalt ND ug/L 15 04/27/2020 AB20-0427-04
Copper 1 ug/L 1 04/27/2020 AB20-0427-04
Iron ND ug/L 20 04/28/2020 AB20-0427-04
Lead ND ug/L 1 04/27/2020 AB20-0427-04
Lithium 14 ug/L 10 04/27/2020 AB20-0427-04
Molybdenum ND ug/L 5 04/27/2020 AB20-0427-04
Nickel ND ug/L 1 04/27/2020 AB20-0427-04
Selenium 22 ug/L 1 04/27/2020 AB20-0427-04
Silver ND ug/L 0.2 04/27/2020 AB20-0427-04
Thallium ND ug/L 2 04/27/2020 AB20-0427-04
Vanadium 14 ug/L 04/27/2020 AB20-0427-04
Zinc ND ug/L 10 04/27/2020 AB20-0427-04

Anions by EPA 300.0 CCR Rule Analyte List, Cl, F, SO4, Aqueous Aliguot: 20-0384-02-C03-A01 Analyst: DMW
Parameter(s) Result Flag Units RL Analysis Date Tracking #
Chloride 14100 ug/L 1000 04/22/2020 AB20-0422-04
Fluoride ND ug/L 1000 04/22/2020 AB20-0422-04
Sulfate 83000 ug/L 2000 04/22/2020 AB20-0422-04
Total Dissolved Solids by SM 2540C Aliguot: 20-0384-02-C04-A01 Analyst: SLK
Parameter(s) Result Flag Units RL Analysis Date Tracking #
Total Dissolved Solids 336 mg/L 10 04/17/2020 AB20-0417-02
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Consumers Energy Analytlcal Report Report Date: 05/04/20
Counton Us®
Laboratory Services
Sample Site: JHC RCRA GW Monitoring - Pond A Unit (395496) Laboratory Project: 20-0384
Field Sample ID: JHC-MW-15008R Collect Date: 04/14/2020
Lab Sample ID:  20-0384-03 Collect Time: 11:26 AM
Matrix: Groundwater
Total Mercury by EPA 7470A, Aqueous Aliguot: 20-0384-03-C02-A01 Analyst: TMR
Parameter(s) Result Flag  Units RL Analysis Date Tracking #
Mercury ND ug/L 0.2 04/20/2020 AB20-0420-10

Metals by EPA 6020B: HMP-AMP Detection & Assessment Monitorin

Aliquot: 20-0384-03-C02-A02 Analyst: SLK

Parameter(s) Result Flag  Units RL Analysis Date Tracking #
Antimony 1 ug/L 1 04/27/2020 AB20-0427-04
Arsenic ND ug/L 1 04/27/2020 AB20-0427-04
Barium 252 ug/L 5 04/27/2020 AB20-0427-04
Beryllium ND ug/L 1 04/27/2020 AB20-0427-04
Boron 505 ug/L 20 04/27/2020 AB20-0427-04
Cadmium ND ug/L 0.2 04/27/2020 AB20-0427-04
Calcium 99900 ug/L 1000 04/28/2020 AB20-0427-04
Chromium ND ug/L 1 04/27/2020 AB20-0427-04
Cobalt ND ug/L 15 04/27/2020 AB20-0427-04
Copper 2 ug/L 1 04/27/2020 AB20-0427-04
Iron 134 ug/L 20 04/28/2020 AB20-0427-04
Lead ND ug/L 1 04/27/2020 AB20-0427-04
Lithium 19 ug/L 10 04/27/2020 AB20-0427-04
Molybdenum ND ug/L 5 04/27/2020 AB20-0427-04
Nickel ND ug/L 1 04/27/2020 AB20-0427-04
Selenium 6 ug/L 1 04/27/2020 AB20-0427-04
Silver ND ug/L 0.2 04/27/2020 AB20-0427-04
Thallium ND ug/L 2 04/27/2020 AB20-0427-04
Vanadium ND ug/L 04/27/2020 AB20-0427-04
Zinc ND ug/L 10 04/27/2020 AB20-0427-04

Anions by EPA 300.0 CCR Rule Analyte List, Cl, F, SO4, Aqueous Aliguot: 20-0384-03-C03-A01 Analyst: DMW
Parameter(s) Result Flag Units RL Analysis Date Tracking #
Chloride 25000 ug/L 1000 04/22/2020 AB20-0422-04
Fluoride ND ug/L 1000 04/22/2020 AB20-0422-04
Sulfate 235000 ug/L 2000 04/24/2020 AB20-0422-04
Total Dissolved Solids by SM 2540C Aliguot: 20-0384-03-C04-A01 Analyst: SLK
Parameter(s) Result Flag Units RL Analysis Date Tracking #
Total Dissolved Solids 566 mg/L 10 04/17/2020 AB20-0417-02
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Consumers Energy Analytlcal Report Report Date: 05/04/20
Counton Us®
Laboratory Services
Sample Site: JHC RCRA GW Monitoring - Pond A Unit (395496) Laboratory Project: 20-0384
Field Sample ID: JHC-MW-15009 Collect Date: 04/14/2020
Lab Sample ID:  20-0384-04 Collect Time: 10:36 AM
Matrix: Groundwater
Total Mercury by EPA 7470A, Aqueous Aliguot: 20-0384-04-C02-A01 Analyst: TMR
Parameter(s) Result Flag  Units RL Analysis Date Tracking #
Mercury ND ug/L 0.2 04/20/2020 AB20-0420-10

Metals by EPA 6020B: HMP-AMP Detection & Assessment Monitorin

Aliquot: 20-0384-04-C02-A02 Analyst: SLK

Parameter(s) Result Flag Units RL Analysis Date Tracking #
Antimony 1 ug/L 1 04/27/2020 AB20-0427-04
Arsenic ND ug/L 1 04/27/2020 AB20-0427-04
Barium 307 ug/L 5 04/27/2020 AB20-0427-04
Beryllium ND ug/L 1 04/27/2020 AB20-0427-04
Boron 874 ug/L 20 04/27/2020 AB20-0427-04
Cadmium ND ug/L 0.2 04/27/2020 AB20-0427-04
Calcium 78700 ug/L 1000 04/28/2020 AB20-0427-04
Chromium 1 ug/L 1 04/27/2020 AB20-0427-04
Cobalt ND ug/L 15 04/27/2020 AB20-0427-04
Copper 1 ug/L 1 04/27/2020 AB20-0427-04
Iron ND ug/L 20 04/28/2020 AB20-0427-04
Lead ND ug/L 1 04/27/2020 AB20-0427-04
Lithium 14 ug/L 10 04/27/2020 AB20-0427-04
Molybdenum ND ug/L 5 04/27/2020 AB20-0427-04
Nickel ND ug/L 1 04/27/2020 AB20-0427-04
Selenium 77 ug/L 1 04/27/2020 AB20-0427-04
Silver ND ug/L 0.2 04/27/2020 AB20-0427-04
Thallium ND ug/L 2 04/27/2020 AB20-0427-04
Vanadium ND ug/L 04/27/2020 AB20-0427-04
Zinc ND ug/L 10 04/27/2020 AB20-0427-04

Anions by EPA 300.0 CCR Rule Analyte List, Cl, F, SO4, Aqueous Aliguot: 20-0384-04-C03-A01 Analyst: DMW
Parameter(s) Result Flag Units RL Analysis Date Tracking #
Chloride 6950 ug/L 1000 04/22/2020 AB20-0422-04
Fluoride ND ug/L 1000 04/22/2020 AB20-0422-04
Sulfate 49100 ug/L 2000 04/22/2020 AB20-0422-04
Total Dissolved Solids by SM 2540C Aliguot: 20-0384-04-C04-A01 Analyst: SLK
Parameter(s) Result Flag Units RL Analysis Date Tracking #
Total Dissolved Solids 354 mg/L 10 04/17/2020 AB20-0417-02
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Consumers Energy Analytlcal Report Report Date: 05/04/20
Counton Us®
Laboratory Services
Sample Site: JHC RCRA GW Monitoring - Pond A Unit (395496) Laboratory Project: 20-0384
Field Sample ID: JHC-MW-15010 Collect Date: 04/14/2020
Lab Sample ID:  20-0384-05 Collect Time: 09:42 AM
Matrix: Groundwater
Total Mercury by EPA 7470A, Aqueous Aliguot: 20-0384-05-C02-A01 Analyst: TMR
Parameter(s) Result Flag  Units RL Analysis Date Tracking #
Mercury ND ug/L 0.2 04/20/2020 AB20-0420-10

Metals by EPA 6020B: HMP-AMP Detection & Assessment Monitorin

Aliquot: 20-0384-05-C02-A02 Analyst: SLK

Parameter(s) Result Flag Units RL Analysis Date Tracking #
Antimony ND ug/L 1 04/27/2020 AB20-0427-04
Arsenic ND ug/L 1 04/27/2020 AB20-0427-04
Barium 276 ug/L 5 04/27/2020 AB20-0427-04
Beryllium ND ug/L 1 04/27/2020 AB20-0427-04
Boron 2350 ug/L 20 04/27/2020 AB20-0427-04
Cadmium ND ug/L 0.2 04/27/2020 AB20-0427-04
Calcium 82700 ug/L 1000 04/28/2020 AB20-0427-04
Chromium 1 ug/L 1 04/27/2020 AB20-0427-04
Cobalt ND ug/L 15 04/27/2020 AB20-0427-04
Copper 1 ug/L 1 04/27/2020 AB20-0427-04
Iron ND ug/L 20 04/28/2020 AB20-0427-04
Lead ND ug/L 1 04/27/2020 AB20-0427-04
Lithium 20 ug/L 10 04/27/2020 AB20-0427-04
Molybdenum ND ug/L 5 04/27/2020 AB20-0427-04
Nickel ND ug/L 1 04/27/2020 AB20-0427-04
Selenium 158 ug/L 1 04/27/2020 AB20-0427-04
Silver ND ug/L 0.2 04/27/2020 AB20-0427-04
Thallium ND ug/L 2 04/27/2020 AB20-0427-04
Vanadium 4 ug/L 04/27/2020 AB20-0427-04
Zinc ND ug/L 10 04/27/2020 AB20-0427-04

Anions by EPA 300.0 CCR Rule Analyte List, Cl, F, SO4, Aqueous Aliguot: 20-0384-05-C03-A01 Analyst: DMW
Parameter(s) Result Flag Units RL Analysis Date Tracking #
Chloride 3200 ug/L 1000 04/22/2020 AB20-0422-05
Fluoride ND ug/L 1000 04/22/2020 AB20-0422-05
Sulfate 35900 ug/L 2000 04/22/2020 AB20-0422-05
Total Dissolved Solids by SM 2540C Aliguot: 20-0384-05-C04-A01 Analyst: SLK
Parameter(s) Result Flag Units RL Analysis Date Tracking #
Total Dissolved Solids 333 mg/L 10 04/17/2020 AB20-0417-02
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Consumers Energy Analytlcal Report Report Date: 05/04/20
Counton Us®
Laboratory Services
Sample Site: JHC RCRA GW Monitoring - Pond A Unit (395496) Laboratory Project: 20-0384
Field Sample ID: JHC-MW-15011 Collect Date: 04/15/2020
Lab Sample ID:  20-0384-06 Collect Time: 09:36 AM
Matrix: Groundwater
Total Mercury by EPA 7470A, Aqueous Aliguot: 20-0384-06-C02-A01 Analyst: TMR
Parameter(s) Result Flag  Units RL Analysis Date Tracking #
Mercury ND ug/L 0.2 04/20/2020 AB20-0420-10

Metals by EPA 6020B: CCR Rule Appendix lll-IV Total Metals Expand

Aliquot: 20-0384-06-C02-A02 Analyst: SLK

Parameter(s) Result Flag  Units RL Analysis Date Tracking #
Antimony 4 ug/L 1 04/27/2020 AB20-0427-04
Arsenic 25 ug/L 1 04/27/2020 AB20-0427-04
Barium 514 ug/L 5 04/27/2020 AB20-0427-04
Beryllium ND ug/L 1 04/27/2020 AB20-0427-04
Boron 2870 ug/L 20 04/27/2020 AB20-0427-04
Cadmium 0.2 ug/L 0.2 04/27/2020 AB20-0427-04
Calcium 112000 ug/L 1000 04/28/2020 AB20-0427-04
Chromium ND ug/L 1 04/27/2020 AB20-0427-04
Cobalt ND ug/L 6 04/27/2020 AB20-0427-04
Copper 1 ug/L 1 04/27/2020 AB20-0427-04
Iron 145 ug/L 20 04/28/2020 AB20-0427-04
Lead ND ug/L 1 04/27/2020 AB20-0427-04
Lithium 21 ug/L 10 04/27/2020 AB20-0427-04
Magnesium 39500 ug/L 1000 04/28/2020 AB20-0427-04
Molybdenum 7 ug/L 5 04/27/2020 AB20-0427-04
Nickel ND ug/L 2 04/27/2020 AB20-0427-04
Potassium 6640 ug/L 100 04/28/2020 AB20-0427-04
Selenium 29 ug/L 1 04/27/2020 AB20-0427-04
Silver ND K ug/L 0.4 04/27/2020 AB20-0427-04
Sodium 11700 ug/L 1000 04/28/2020 AB20-0427-04
Thallium ND ug/L 2 04/27/2020 AB20-0427-04
Vanadium 40 ug/L 2 04/27/2020 AB20-0427-04
Zinc ND ug/L 10 04/27/2020 AB20-0427-04

Anions by EPA 300.0 Aqueous, NO2, NO3 Aliguot: 20-0384-06-C03-A01 Analyst: JDM
Parameter(s) Result Flag  Units RL Analysis Date Tracking #
Nitrate ND ug/L 100 04/16/2020 AB20-0420-05
Nitrite ND ug/L 100 04/16/2020 AB20-0420-05
Anions by EPA 300.0 CCR Rule Analyte List, Cl, F, SO4, Aqueous Aliguot: 20-0384-06-C03-A02 Analyst: DMW
Parameter(s) Result Flag  Units RL Analysis Date Tracking #
Chloride 4160 ug/L 1000 04/22/2020 AB20-0422-05
Fluoride ND ug/L 1000 04/22/2020 AB20-0422-05
Sulfate 183000 ug/L 2000 04/22/2020 AB20-0422-05
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Consumers Energy

Analytlcal Report Report Date: 05/04/20

Count on Us®
Laboratory Services

Sample Site: JHC RCRA GW Monitoring - Pond A Unit (395496) Laboratory Project: 20-0384
Field Sample ID: JHC-MW-15011 Collect Date: 04/15/2020
Lab Sample ID:  20-0384-06 Collect Time: 09:36 AM
Matrix: Groundwater
Total Dissolved Solids by SM 2540C Aliquot: 20-0384-06-C04-A01 Analyst: SLK
Parameter(s) Result Flag  Units RL Analysis Date Tracking #
Total Dissolved Solids 542 mg/L 10 04/17/2020 AB20-0417-02
Nitrogen-Ammonia by SM4500NH3(h), Groundwater HL Aliguot: 20-0384-06-C07-A01 Analyst: BEK
Parameter(s) Result Flag Units RL Analysis Date Tracking #
Ammonia ND ug/L 25 04/21/2020 AB20-0421-16
Alkalinity by SM 2320B Aliquot: 20-0384-06-C08-A01 Analyst: BEK
Parameter(s) Result Flag Units RL Analysis Date Tracking #
Alkalinity total 260000 ug/L 10000 04/17/2020 AB20-0423-15
Alkalinity bicarbonate 260000 ug/L 10000 04/17/2020 AB20-0423-15
Alkalinity carbonate ND ug/L 10000 04/17/2020 AB20-0423-15
Sulfide, Total by SM 4500 S2D Aliquot: 20-0384-06-C10-A01 Analyst: Merit
Parameter(s) Result Flag Units RL Analysis Date Tracking #
Sulfide ND ug/L 40 04/20/2020 AB20-0429-12
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Consumers Energy Analytlcal Report Report Date: 05/04/20
Counton Us®
Laboratory Services
Sample Site: JHC RCRA GW Monitoring - Pond A Unit (395496) Laboratory Project: 20-0384
Field Sample ID: DUP-02 Collect Date: 04/14/2020
Lab Sample ID:  20-0384-07 Collect Time: 10:36 AM
Matrix: Groundwater
Total Mercury by EPA 7470A, Aqueous Aliguot: 20-0384-07-C02-A01 Analyst: TMR
Parameter(s) Result Flag  Units RL Analysis Date Tracking #
Mercury ND ug/L 0.2 04/20/2020 AB20-0420-10

Metals by EPA 6020B: HMP-AMP Detection & Assessment Monitorin

Aliquot: 20-0384-07-C02-A02 Analyst: SLK

Parameter(s) Result Flag Units RL Analysis Date Tracking #
Antimony 1 ug/L 1 04/27/2020 AB20-0427-04
Arsenic ND ug/L 1 04/27/2020 AB20-0427-04
Barium 298 ug/L 5 04/27/2020 AB20-0427-04
Beryllium ND ug/L 1 04/27/2020 AB20-0427-04
Boron 881 ug/L 20 04/27/2020 AB20-0427-04
Cadmium ND ug/L 0.2 04/27/2020 AB20-0427-04
Calcium 79900 ug/L 1000 04/28/2020 AB20-0427-04
Chromium 1 ug/L 1 04/27/2020 AB20-0427-04
Cobalt ND ug/L 15 04/27/2020 AB20-0427-04
Copper 2 ug/L 1 04/27/2020 AB20-0427-04
Iron ND ug/L 20 04/28/2020 AB20-0427-04
Lead ND ug/L 1 04/27/2020 AB20-0427-04
Lithium 14 ug/L 10 04/27/2020 AB20-0427-04
Molybdenum ND ug/L 5 04/27/2020 AB20-0427-04
Nickel 1 ug/L 1 04/27/2020 AB20-0427-04
Selenium 79 ug/L 1 04/27/2020 AB20-0427-04
Silver ND ug/L 0.2 04/27/2020 AB20-0427-04
Thallium ND ug/L 2 04/27/2020 AB20-0427-04
Vanadium ND ug/L 04/27/2020 AB20-0427-04
Zinc ND ug/L 10 04/27/2020 AB20-0427-04

Anions by EPA 300.0 CCR Rule Analyte List, Cl, F, SO4, Aqueous Aliguot: 20-0384-07-C03-A01 Analyst: DMW
Parameter(s) Result Flag Units RL Analysis Date Tracking #
Chloride 6780 ug/L 1000 04/22/2020 AB20-0422-05
Fluoride ND ug/L 1000 04/22/2020 AB20-0422-05
Sulfate 49900 ug/L 2000 04/22/2020 AB20-0422-05
Total Dissolved Solids by SM 2540C Aliguot: 20-0384-07-C04-A01 Analyst: SLK
Parameter(s) Result Flag Units RL Analysis Date Tracking #
Total Dissolved Solids 341 mg/L 10 04/17/2020 AB20-0417-02
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Consumers Energy Analytlcal Report Report Date: 05/04/20
Counton Us®
Laboratory Services
Sample Site: JHC RCRA GW Monitoring - Pond A Unit (395496) Laboratory Project: 20-0384
Field Sample ID: EB-02 Collect Date: 04/14/2020
Lab Sample ID:  20-0384-08 Collect Time: 09:46 AM
Matrix: Groundwater
Total Mercury by EPA 7470A, Aqueous Aliguot: 20-0384-08-C02-A01 Analyst: TMR
Parameter(s) Result Flag  Units RL Analysis Date Tracking #
Mercury ND ug/L 0.2 04/20/2020 AB20-0420-10

Metals by EPA 6020B: HMP-AMP Detection & Assessment Monitorin

Aliquot: 20-0384-08-C02-A02 Analyst: SLK

Parameter(s) Result Flag Units RL Analysis Date Tracking #
Antimony ND ug/L 1 04/27/2020 AB20-0427-04
Arsenic ND ug/L 1 04/27/2020 AB20-0427-04
Barium ND ug/L 5 04/27/2020 AB20-0427-04
Beryllium ND ug/L 1 04/27/2020 AB20-0427-04
Boron ND ug/L 20 04/27/2020 AB20-0427-04
Cadmium ND ug/L 0.2 04/27/2020 AB20-0427-04
Calcium ND ug/L 1000 04/28/2020 AB20-0427-04
Chromium ND ug/L 1 04/27/2020 AB20-0427-04
Cobalt ND ug/L 15 04/27/2020 AB20-0427-04
Copper ND ug/L 1 04/27/2020 AB20-0427-04
Iron ND ug/L 20 04/28/2020 AB20-0427-04
Lead ND ug/L 1 04/27/2020 AB20-0427-04
Lithium ND ug/L 10 04/27/2020 AB20-0427-04
Molybdenum ND ug/L 5 04/27/2020 AB20-0427-04
Nickel ND ug/L 1 04/27/2020 AB20-0427-04
Selenium ND ug/L 1 04/27/2020 AB20-0427-04
Silver ND ug/L 0.2 04/27/2020 AB20-0427-04
Thallium ND ug/L 2 04/27/2020 AB20-0427-04
Vanadium ND ug/L 04/27/2020 AB20-0427-04
Zinc ND ug/L 10 04/27/2020 AB20-0427-04

Anions by EPA 300.0 CCR Rule Analyte List, Cl, F, SO4, Aqueous Aliguot: 20-0384-08-C03-A01 Analyst: DMW
Parameter(s) Result Flag Units RL Analysis Date Tracking #
Chloride ND ug/L 1000 04/22/2020 AB20-0422-05
Fluoride ND ug/L 1000 04/22/2020 AB20-0422-05
Sulfate ND ug/L 2000 04/22/2020 AB20-0422-05
Total Dissolved Solids by SM 2540C Aliguot: 20-0384-08-C04-A01 Analyst: SLK
Parameter(s) Result Flag Units RL Analysis Date Tracking #
Total Dissolved Solids ND mg/L 10 04/17/2020 AB20-0417-02
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Consumers Energy Analytlcal Report Report Date: 05/04/20
Counton Us®
Laboratory Services
Sample Site: JHC RCRA GW Monitoring - Pond A Unit (395496) Laboratory Project: 20-0384
Field Sample ID: FB-02 Collect Date: 04/14/2020
Lab Sample ID:  20-0384-09 Collect Time: 03:06 PM
Matrix: Groundwater
Total Mercury by EPA 7470A, Aqueous Aliguot: 20-0384-09-C02-A01 Analyst: TMR
Parameter(s) Result Flag  Units RL Analysis Date Tracking #
Mercury ND ug/L 0.2 04/20/2020 AB20-0420-10

Metals by EPA 6020B: HMP-AMP Detection & Assessment Monitorin

Aliquot: 20-0384-09-C02-A02 Analyst: SLK

Parameter(s) Result Flag  Units RL Analysis Date Tracking #
Antimony ND ug/L 1 04/27/2020 AB20-0427-04
Arsenic ND ug/L 1 04/27/2020 AB20-0427-04
Barium ND ug/L 5 04/27/2020 AB20-0427-04
Beryllium ND ug/L 1 04/27/2020 AB20-0427-04
Boron ND ug/L 20 04/27/2020 AB20-0427-04
Cadmium ND ug/L 0.2 04/27/2020 AB20-0427-04
Calcium ND ug/L 1000 04/28/2020 AB20-0427-04
Chromium ND ug/L 1 04/27/2020 AB20-0427-04
Cobalt ND ug/L 15 04/27/2020 AB20-0427-04
Copper ND ug/L 1 04/27/2020 AB20-0427-04
Iron ND ug/L 20 04/28/2020 AB20-0427-04
Lead ND ug/L 1 04/27/2020 AB20-0427-04
Lithium ND ug/L 10 04/27/2020 AB20-0427-04
Molybdenum ND ug/L 5 04/27/2020 AB20-0427-04
Nickel ND ug/L 1 04/27/2020 AB20-0427-04
Selenium ND ug/L 1 04/27/2020 AB20-0427-04
Silver ND ug/L 0.2 04/27/2020 AB20-0427-04
Thallium ND ug/L 2 04/27/2020 AB20-0427-04
Vanadium ND ug/L 04/27/2020 AB20-0427-04
Zinc 13 ug/L 10 04/27/2020 AB20-0427-04

Anions by EPA 300.0 CCR Rule Analyte List, Cl, F, SO4, Aqueous Aliguot: 20-0384-09-C03-A01 Analyst: DMW
Parameter(s) Result Flag Units RL Analysis Date Tracking #
Chloride ND ug/L 1000 04/22/2020 AB20-0422-05
Fluoride ND ug/L 1000 04/22/2020 AB20-0422-05
Sulfate ND ug/L 2000 04/22/2020 AB20-0422-05
Total Dissolved Solids by SM 2540C Aliguot: 20-0384-09-C04-A01 Analyst: SLK
Parameter(s) Result Flag Units RL Analysis Date Tracking #
Total Dissolved Solids ND mg/L 10 04/17/2020 AB20-0417-02
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Consumers Energy Analytlcal Report Report Date: 05/04/20
Counton Us®
Laboratory Services
Sample Site: JHC RCRA GW Monitoring - Pond A Unit (395496) Laboratory Project: 20-0384
Field Sample ID: JHC-MW-15007 Field MS Collect Date: 04/14/2020
Lab Sample ID:  20-0384-10 Collect Time: 12:12 PM
Matrix: Groundwater
Total Mercury by EPA 7470A, Aqueous Aliguot: 20-0384-10-C02-A01 Analyst: TMR
Parameter(s) Result Flag  Units RL Analysis Date Tracking #
Mercury 100 % 0.2 04/20/2020 AB20-0420-10

Metals by EPA 6020B: HMP-AMP Detection & Assessment Monitorin

Aliquot: 20-0384-10-C02-A02 Analyst: SLK

Parameter(s) Result Flag  Units RL Analysis Date Tracking #
Antimony 111 % 1 04/27/2020 AB20-0427-04
Arsenic 105 % 1 04/27/2020 AB20-0427-04
Barium 111 % 5 04/27/2020 AB20-0427-04
Beryllium 108 % 1 04/27/2020 AB20-0427-04
Boron 107 % 20 04/27/2020 AB20-0427-04
Cadmium 108 % 0.2 04/27/2020 AB20-0427-04
Calcium 120 % 1000 04/28/2020 AB20-0427-04
Chromium 100 % 1 04/27/2020 AB20-0427-04
Cobalt 97 % 15 04/27/2020 AB20-0427-04
Copper 99 % 1 04/27/2020 AB20-0427-04
Iron 93 % 20 04/28/2020 AB20-0427-04
Lead 105 % 1 04/27/2020 AB20-0427-04
Lithium 107 % 10 04/27/2020 AB20-0427-04
Molybdenum 109 % 04/27/2020 AB20-0427-04
Nickel 99 % 04/27/2020 AB20-0427-04
Selenium 102 % 04/27/2020 AB20-0427-04
Silver 105 % 0.2 04/27/2020 AB20-0427-04
Thallium 104 % 04/27/2020 AB20-0427-04
Vanadium 102 % 04/27/2020 AB20-0427-04
Zinc 103 % 10 04/27/2020 AB20-0427-04

Anions by EPA 300.0 CCR Rule Analyte List, Cl, F, SO4, Aqueous Aliguot: 20-0384-10-C03-A01 Analyst: DMW
Parameter(s) Result Flag Units RL Analysis Date Tracking #
Chloride 99 % 1000 04/22/2020 AB20-0422-05
Fluoride 106 % 1000 04/22/2020 AB20-0422-05
Sulfate 107 % 2000 04/22/2020 AB20-0422-05
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Consumers Energy Analytlcal Report Report Date: 05/04/20
Counton Us®
Laboratory Services
Sample Site: JHC RCRA GW Monitoring - Pond A Unit (395496) Laboratory Project: 20-0384
Field Sample ID: JHC-MW-15007 Field MSD Collect Date: 04/14/2020
Lab Sample ID:  20-0384-11 Collect Time: 12:12 PM
Matrix: Groundwater
Total Mercury by EPA 7470A, Aqueous Aliguot: 20-0384-11-C02-A01 Analyst: TMR
Parameter(s) Result Flag  Units RL Analysis Date Tracking #
Mercury 102 % 0.2 04/20/2020 AB20-0420-10

Metals by EPA 6020B: HMP-AMP Detection & Assessment Monitorin

Aliquot: 20-0384-11-C02-A02 Analyst: SLK

Parameter(s) Result Flag  Units RL Analysis Date Tracking #
Antimony 115 % 1 04/27/2020 AB20-0427-04
Arsenic 106 % 1 04/27/2020 AB20-0427-04
Barium 114 % 5 04/27/2020 AB20-0427-04
Beryllium 109 % 1 04/27/2020 AB20-0427-04
Boron 113 % 20 04/27/2020 AB20-0427-04
Cadmium 110 % 0.2 04/27/2020 AB20-0427-04
Calcium 125 % 1000 04/28/2020 AB20-0427-04
Chromium 100 % 1 04/27/2020 AB20-0427-04
Cobalt 97 % 15 04/27/2020 AB20-0427-04
Copper 98 % 1 04/27/2020 AB20-0427-04
Iron 94 % 20 04/28/2020 AB20-0427-04
Lead 107 % 1 04/27/2020 AB20-0427-04
Lithium 108 % 10 04/27/2020 AB20-0427-04
Molybdenum 111 % 04/27/2020 AB20-0427-04
Nickel 100 % 04/27/2020 AB20-0427-04
Selenium 105 % 04/27/2020 AB20-0427-04
Silver 106 % 0.2 04/27/2020 AB20-0427-04
Thallium 106 % 04/27/2020 AB20-0427-04
Vanadium 102 % 04/27/2020 AB20-0427-04
Zinc 104 % 10 04/27/2020 AB20-0427-04

Anions by EPA 300.0 CCR Rule Analyte List, Cl, F, SO4, Aqueous Aliguot: 20-0384-11-C03-A01 Analyst: DMW
Parameter(s) Result Flag Units RL Analysis Date Tracking #
Chloride 95 % 1000 04/22/2020 AB20-0422-05
Fluoride 101 % 1000 04/22/2020 AB20-0422-05
Sulfate 107 % 2000 04/22/2020 AB20-0422-05
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Consumers Energy Analytical Report
Counton Us®
Laboratory Services

Report Date: 05/04/20

Data Qualifiers Exception Summary

K = RL increased due to matrix interference/possible carry over. No other exceptions occured.
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CONSUMERS Chemistry Department PROC CHEM-1.2,01

ENERGY PAGE 1 OF 2
General Standard Operating Procedure REVISION 2
ATTACHMENT A

TITLE: SAMPLE LOG-IN - SHIPMENT INSPECTION FORM

Project Log-In Number; 20 . 0384'
Inspection Date: DH\b \‘20 Tnspection By W ! RE
Sample Origin/Project Name: \\HC W Z PO(\Ol A \N@ug '

Shipment Delivered By: Enter the type of shipment catrier,

Pony FedEx UPS USPS Airboine
Other/Har@my (whon) G H‘ - mwmg
" Tracking Number: Shipping Form Attached: Yes No
Shipping Containers: Enter the type and number of shipping containei s received,
Caoler ( \ > Cardboard Box Custom Case Envelope/Mailer
Loose/Unpackaged Containets Other
Condition of Shipment: Enter the as-1eceived condition of the shipment container.
Damaged Shipment Observed: None £ Dented Leaking.
Other
Shipment Security: Enter if any of the shipping containers wers opened before receipt.
Shipping Containers Received: Opened Sealed ZS
Enclosed Documents: Enter the type of documents enclosed with the shipment.
CaC ﬂ Woirk Request AirData Shest Other

Temperature of Containers: Measure the temperature of several sample containers.

As-Received Temperature 33 -6.0° Samples Received on Ice: Yes No

Number and Type of Containers: Enier the total number of sample containers received.

Container Type Water Seil Other Brolken Leaking

VOA (40mL or 6f3L) _ QA _

Quart/Liter @/p) L 8 _
9-oz (arnber glass jar)

2-0z (amber glass)
125 ml, (plastic) 15 L
24 mL vial (glass)
500 mL (plastic)
Other ZSQN\‘/
OI0SHT

pa9e Jok2
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CONSUMERS Chemistry Depattment PROC CHEM-1.2.01
ENERGY PAGE 2 OF 2
General Standard Operating Procedure REVISION 2
ATTACHMENT A

TITLE: SAMPLE LOG-IN — SHIPMENT INSPECTION FORM

'Container Damage List or Exception Report (required if leaking, damaged or exception containers are found)

Project Log-In Number: % ’0%&4’
Inspection Datex 04'l‘ IL [20 Inspection By: Qll,b! m

Sample Container Damage Listiig: List all sample containérs that were found to be broken, leaking, missing
sample labels or are not accounted for on the CoC,

Sample/Container ID Damage/Exception Report
Al Samples. - CE CortiRol # _on CoC Stures
20- 0353

~ Al Bottlen e 20- 0384

- ploject # on CoC states

20 - 0384

Py 2 ot
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CHAIN OF CUSTODY

CONSUMERS ENERGY COMPANY - LABORATORY SERVICES

Consumers Energy
135 WEST TRAIL ST., JACKSON, MI 49201 + (517)788-1251 + FAX (517) 788-2533
SAMPLING SITE PROJECT NUMBER
ANALYSIS REQUESTED PAGE 1 OF _1
JHC 274 Qtr. 2020 RCRA GW Monitoring 20-0384 SEND REPORT TO
Pond A Wells Kevin Starken
SAMPLING TEAM DATE SHIPPED SITE SK%”l;géIfg é\I\E‘ACHED? B Beth Swanbere. TRC
CET/CLH/DMW S 2| g | pHONE
NO 208 . 53 &g ¢
CE SAMPLE SAMPLE | SAMPLE #OF 2 = Al B = g S| £
CONTROL # DATE TIME MATRIX SAMPLE DESCRIPTION / LOCATION DEPTH | CONTAINERS < Ep 7l = REMARKS
638 Eho 120
20-0385-01 {4410 | 50 | GW JHC-MW-15006 - 5 X|X|X|X
o2 4 VYD GW JHC-MW-15007 - 5 X|X|X|X
03 [M-14-10 | GW JHC-MW-15008R -- 5 XIX|X|X
04 Y- (4.1 | 1Bl GW JHC-MW-15009 -- 5 X|X|X|X
05 |4.14-10 | pad GW JHC-MW-15010 -- 5 X|X[|X|X
206 |48 | 044y GW JHC-MW-15011 - 10 X|X|X|X|X|X|X|X| Nitrates / Sulfide
08 [4.14-2D | 09 GW EB-02 -- 5 XX |X|X
g0 [ Al UL GW JHC-MW-15007 Field MS -- 2 XX
v oo WMy "NV GW JHC-MW-15007 Field MSD - 2 X | X
RELINQUISHED BY (SIGNATURE) DATE/TIME RECEIVED BY (SIGNATURE) COMMENTS
\ Total Metals = HMP-AMP Metals and Mercury (01-05)
L&/SWW) 9//{/ (//:Z c 8 39/ Total Metals = Expanded Llsti\/lestals and Mercury (06)
RELINQUISHED BY (SIGNATURE DATE/TIME RECEIVED BY (SIGNATURE M
Q Y ) * i ( ) 2.3-5.0 ginie W M\\b\w
/“’7 ity 38| o e pdid—
A ,,,4/ ORIGINAL TOLAB ~ COPY TO CUSTOMER
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7 Merit

laboratories, Inc.

Report ID: S13359.01(01)
Generated on 04/20/2020

Report to

Attention: Emil Blaj
Consumers Energy Company
135 West Trail Street
Jackson, Ml 49201

Phone: D:517-788-5888 C:517-684-9467 FAX: 517-788-2533
Email: emil.blaj@cmsenergy.com

Report Summary

Analytical Laboratory Report

Report produced by
Merit Laboratories, Inc.
2680 East Lansing Drive
East Lansing, M| 48823

Phone: (517) 332-0167  FAX: (517) 332-6333

Contacts for report questions:
John Laverty (johnlaverty@meritlabs.com)
Barbara Ball (bball@meritlabs.com)

Lab Sample ID(s): $13359.01-S13359.09
Project: JHC GW Monitoring Q2

Collected Date(s): 04/15/2020 - 04/16/2020
Submitted Date/Time: 04/17/2020 16:40
Sampled by: CET / CLH / DHW

P.O. #: 4400088825

Table of Contents

Cover Page (Page 1)

General Report Notes (Page 2)
Report Narrative (Page 2)
Laboratory Certifications (Page 3)
Qualifier Descriptions (Page 3)
Glossary of Abbreviations (Page 3)
Method Summary (Page 4)
Sample Summary (Page 5)

MMewp. DN
Maya Murshak
Technical Director

Report to Consumers Energy Company
Project: JHC GW Monitoring Q2
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Generated on 04/20/2020
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7 Merit

laboratories, Inc.

Analytical Laboratory Report

General Report Notes

Analytical results relate only to the samples tested, in the condition received by the laboratory.

Methods may be modified for improved performance.

Results reported on a dry weight basis where applicable.

'Not detected' indicates that parameter was not found at a level equal to or greater than the reporting limit (RL).

40 CFR Part 136 Table Il Required Containers, Preservation Techniques and Holding Times for the Clean Water Act specify that samples
for acrolein and acrylonitrile need to be preserved at a pH in the range of 4 to 5 or if not preserved, analyzed within 3 days of sampling.
QA/QC corresponding to this analytical report is a separate document with the same Merit ID reference and is available upon request.
Full accreditation certificates are available upon request. Starred (*) analytes are not NELAP accredited.

Samples are held by the lab for 30 days from the final report date unless a written request to hold longer is provided by the client.
Report shall not be reproduced except in full, without the written approval of Merit Laboratories, Inc.

Limits for drinking water samples, are listed as the MCL Limits (Maximum Contaminant Level Concentrations)

Report Narrative
There is no additional narrative for this analytical report

Report to Consumers Energy Company Page 2 of 14 Generated on 04/20/2020
Project: JHC GW Monitoring Q2 20-0384 Page 22 of 37 Report ID: S13359.01(01)




7 Merit

laboratories, Inc.

Laboratory Certifications

Analytical Laboratory Report

Authority Certification ID
Michigan DEQ #9956

DOD ELAP/ISO 17025 #69699
WBENC #2005110032
Ohio VAP #CL0002
Indiana DOH #C-MI-07

New York NELAC #11814

North Carolina DENR #680

North Carolina DOH #26702
Alaska CSLAP #17-001

Qualifier Descriptions

Qualifier

Description

® T < X400 XTOoOZIre«—"ITOmMMm®

- -

Result is outside of stated limit criteria

Compound also found in associated method blank
Concentration exceeds calibration range

Analysis run outside of holding time

Estimated result due to extraction run outside of holding time
Sample submitted and run outside of holding time

Matrix interference with internal standard

Estimated value less than reporting limit, but greater than MDL
Elevated reporting limit due to low sample amount

Result reported to MDL not RDL

Analysis performed by outside laboratory. See attached report.
Preliminary result

Surrogate recovery outside of control limits

No correction for total solids

Elevated reporting limit due to matrix interference

Elevated reporting limit due to high target concentration

Value detected less than reporting limit, but greater than MDL
Reported value estimated due to interference

Analyte also found in associated method blank
Benzo(b)Fluoranthene and Benzo(k)Fluoranthene integrated as one peak.
Preserved from bulk sample

Glossary of Abbreviations

Abbreviation

Description

RL/RDL Reporting Limit

MDL Method Detection Limit

MS Matrix Spike

MSD Matrix Spike Duplicate

SwW EPA SW 846 (Soil and Wastewater) Methods

E EPA Methods

SM Standard Methods

LN Linear

BR Branched

Report to Consumers Energy Company Page 3 of 14

Project: JHC GW Monitoring Q2 20-0384 Page 23 of 37
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7 Merit

laboratories, Inc.

Analytical Laboratory Report

Method Summary

Method Version
SM4500-S2 D Standard Method 4450 S2 D 2011
Report to Consumers Energy Company Page 4 of 14 Generated on 04/20/2020

Project: JHC GW Monitoring Q2 20-0384 Page 24 of 37 Report ID: S13359.01(01)




7 Merit

laboratories, Inc.

Sample Summary (9 samples)

Analytical Laboratory Report

Sample ID Sample Tag Matrix Collected Date/Time
S13359.01  20-0384-06 JHC-MW-15011 Groundwater 04/15/20 09:36
S13359.02  20-0395-01 JHC-MW-15024 Groundwater 04/16/20 10:44
S13359.03  20-0395-02 JHC-MW-15025 Groundwater 04/16/20 11:58
S13359.04  20-0395-03 JHC-MW-15027 Groundwater 04/16/20 14:35
S13359.05  20-0398-01 JHC-MW-15013 Groundwater 04/16/20 12:58
S13359.06  20-0398-02 JHC-MW-15015 Groundwater 04/16/20 10:16
S13359.07  20-0397-01 JHC-MW-15002 Groundwater 04/16/20 17:23
S13359.08  20-0397-02 JHC-MW-15005 Groundwater 04/16/20 18:11
S13359.09  20-0397-03 JHC-MW-18005 Groundwater 04/16/20 17:01

Report to Consumers Energy Company
Project: JHC GW Monitoring Q2

Page 5 of 14
20-0384 Page 25 of 37
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7 Merit

laboratories, Inc.

Analytical Laboratory Report

Lab Sample ID: S13359.01

Sample Tag: 20-0384-06 JHC-MW-15011
Collected Date/Time: 04/15/2020 09:36
Matrix: Groundwater

COC Reference: 134191

Sample Containers

# Type Preservative(s) Refrigerated?  Arrival Temp. (C) Thermometer #

1 125ml Plastic NaOH Yes 5.3 IR

Inorganics

Method: SM4500-S2 D, Run Date: 04/20/20 13:22, Analyst: JDP

Parameter Result RL MDL Units Dilution CAS# Flags

Sulfide Not detected  0.04 0.010 mg/L 2 18496-25-8

Report to Consumers Energy Company Page 6 of 14 Generated on 04/20/2020
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7 Merit

laboratories, Inc.

Analytical Laboratory Report

Lab Sample ID: S13359.02

Sample Tag: 20-0395-01 JHC-MW-15024
Collected Date/Time: 04/16/2020 10:44
Matrix: Groundwater

COC Reference: 134191

Sample Containers

# Type Preservative(s) Refrigerated?  Arrival Temp. (C) Thermometer #

1 125ml Plastic NaOH Yes 5.3 IR

Inorganics

Method: SM4500-S2 D, Run Date: 04/20/20 13:24, Analyst: JDP

Parameter Result RL MDL Units Dilution CAS# Flags

Sulfide Not detected  0.04 0.010 mg/L 2 18496-25-8

Report to Consumers Energy Company Page 7 of 14 Generated on 04/20/2020
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7 Merit

laboratories, Inc.

Analytical Laboratory Report

Lab Sample ID: S13359.03

Sample Tag: 20-0395-02 JHC-MW-15025
Collected Date/Time: 04/16/2020 11:58
Matrix: Groundwater

COC Reference: 134191

Sample Containers

# Type Preservative(s) Refrigerated?  Arrival Temp. (C) Thermometer #

1 125ml Plastic NaOH Yes 5.3 IR

Inorganics

Method: SM4500-S2 D, Run Date: 04/20/20 13:26, Analyst: JDP

Parameter Result RL MDL Units Dilution CAS# Flags

Sulfide Not detected  0.04 0.010 mg/L 2 18496-25-8

Report to Consumers Energy Company Page 8 of 14 Generated on 04/20/2020
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7 Merit

laboratories, Inc.

Analytical Laboratory Report

Lab Sample ID: S13359.04

Sample Tag: 20-0395-03 JHC-MW-15027
Collected Date/Time: 04/16/2020 14:35
Matrix: Groundwater

COC Reference: 134191

Sample Containers

# Type Preservative(s) Refrigerated?  Arrival Temp. (C) Thermometer #

1 125ml Plastic NaOH Yes 5.3 IR

Inorganics

Method: SM4500-S2 D, Run Date: 04/20/20 13:28, Analyst: JDP

Parameter Result RL MDL Units Dilution CAS# Flags

Sulfide Not detected  0.04 0.010 mg/L 2 18496-25-8

Report to Consumers Energy Company Page 9 of 14 Generated on 04/20/2020
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7 Merit

laboratories, Inc.

Analytical Laboratory Report

Lab Sample ID: S13359.05

Sample Tag: 20-0398-01 JHC-MW-15013
Collected Date/Time: 04/16/2020 12:58
Matrix: Groundwater

COC Reference: 134191

Sample Containers

# Type Preservative(s) Refrigerated?  Arrival Temp. (C) Thermometer #

1 125ml Plastic NaOH Yes 5.3 IR

Inorganics

Method: SM4500-S2 D, Run Date: 04/20/20 13:30, Analyst: JDP

Parameter Result RL MDL Units Dilution CAS# Flags

Sulfide Not detected  0.04 0.010 mg/L 2 18496-25-8

Report to Consumers Energy Company Page 10 of 14 Generated on 04/20/2020
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7 Merit

laboratories, Inc.

Analytical Laboratory Report

Lab Sample ID: S13359.06

Sample Tag: 20-0398-02 JHC-MW-15015
Collected Date/Time: 04/16/2020 10:16
Matrix: Groundwater

COC Reference: 134191

Sample Containers

# Type Preservative(s) Refrigerated?  Arrival Temp. (C) Thermometer #

1 125ml Plastic NaOH Yes 5.3 IR

Inorganics

Method: SM4500-S2 D, Run Date: 04/20/20 13:34, Analyst: JDP

Parameter Result RL MDL Units Dilution CAS# Flags

Sulfide 0.14 0.04 0.010 mg/L 2 18496-25-8

Report to Consumers Energy Company Page 11 of 14 Generated on 04/20/2020
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7 Merit

laboratories, Inc.

Analytical Laboratory Report

Lab Sample ID: S13359.07

Sample Tag: 20-0397-01 JHC-MW-15002
Collected Date/Time: 04/16/2020 17:23
Matrix: Groundwater

COC Reference: 134191

Sample Containers

# Type Preservative(s) Refrigerated?  Arrival Temp. (C) Thermometer #

1 125ml Plastic NaOH Yes 5.3 IR

Inorganics

Method: SM4500-S2 D, Run Date: 04/20/20 13:36, Analyst: JDP

Parameter Result RL MDL Units Dilution CAS# Flags

Sulfide 0.06 0.04 0.010 mg/L 2 18496-25-8

Report to Consumers Energy Company Page 12 of 14 Generated on 04/20/2020

Project: JHC GW Monitoring Q2 20-0384 Page 32 of 37

Report ID: $13359.01(01)



7 Merit

laboratories, Inc.

Analytical Laboratory Report

Lab Sample ID: S13359.08

Sample Tag: 20-0397-02 JHC-MW-15005
Collected Date/Time: 04/16/2020 18:11
Matrix: Groundwater

COC Reference: 134191

Sample Containers

# Type Preservative(s) Refrigerated?  Arrival Temp. (C) Thermometer #

1 125ml Plastic NaOH Yes 5.3 IR

Inorganics

Method: SM4500-S2 D, Run Date: 04/20/20 13:38, Analyst: JDP

Parameter Result RL MDL Units Dilution CAS# Flags

Sulfide Not detected  0.04 0.010 mg/L 2 18496-25-8
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7 Merit

laboratories, Inc.

Analytical Laboratory Report

Lab Sample ID: S13359.09

Sample Tag: 20-0397-03 JHC-MW-18005
Collected Date/Time: 04/16/2020 17:01
Matrix: Groundwater

COC Reference: 134191

Sample Containers

# Type Preservative(s) Refrigerated?  Arrival Temp. (C) Thermometer #

1 125ml Plastic NaOH Yes 5.3 IR

Inorganics

Method: SM4500-S2 D, Run Date: 04/20/20 13:40, Analyst: JDP

Parameter Result RL MDL Units Dilution CAS# Flags

Sulfide Not detected  0.04 0.010 mg/L 2 18496-25-8
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Lab Set ID:S13359

Client: CONSUMERS (Consumers Energy)

Merit Laboratories Login Checklist

Attention: Emil Blaj
Address: Consumers Energy Company
135 West Trail Street

Project: JHC GW Monitoring Q2 Jackson, MI 49201
Submitted:04/17/2020 16:40 Login User: MMC

Phone: D:517-788-5888 FAX:517-788-2533
Email: emil.blaj@cmsenergy.com

Selection Description Note
Sample Receiving

01. [X]Yes [ JNo [ JN/A  Samples are received at 4C +/- 2C Thermometer # IR5.3
02. [X]Yes [ JNo [JN/A Received on ice/ cooling process begun

03. [JYes [X]No [ JN/A  Samples shipped

04. []Yes [X]No [JN/A  Samples leftin 24 hr. drop box

05. [JYes [JNo [X]N/A Are there custody seals/tape or is the drop box locked
Chain of Custody

06. [X]Yes [ [No [JN/A COC adequately filled out

07. [X]Yes [ [No [JN/A COC signed and relinquished to the lab

08. [X]Yes [ [No [JN/A Sample tag on bottles match COC

09. [JYes [X]No [JN/A  Subcontracting needed? Subcontacted to:

Preservation

10. [X]Yes [JNo [ JN/A Do sample have correct chemical preservation

1. [X]Yes [JNo [ JN/A Completed pH checks on preserved samples? (no VOAS)
12. [JYes [X]No [JN/A Did any samples need to be preserved in the lab?

Bottle Conditions

13. [X]Yes [JNo [ JN/A Allbottles intact

14. [X]Yes [ JNo [JN/A  Appropriate analytical bottles are used

15. [X]Yes [JNo [ JN/A  Merit bottles used

16. [X]Yes [ JNo [ JN/A  Sufficient sample volume received

17. []Yes [X]No [JN/A  Samples require laboratory filtration

18. [X]Yes [ JNo [ JN/A  Samples submitted within holding time

19. [JYes [JNo [X]N/A Do water VOC or TOX bottles contain headspace

Corrective action for all exceptions is to call the client and to notify the project manager.

Client Review By:

Date:

20-0384 Page 35 of 37 Prepared by Merit Laboratories




Lab Set ID: S13359
Client: CONSUMERS (Consumers Energy)

Project: JHC GW Monitoring Q2
Submitted: 04/17/2020 16:40 Login User:

Merit Laboratories Bottle Preservation Check

Initials;_MMC

Attention: Emil Blaj

Address: Consumers Energy Company
135 West Trail Street
Jackson, Ml 49201

Phone: D:517-788-5888 FAX:517-788-2533
Email: emil.blaj@cmsenergy.com

125ml | 250mi| 1L | 250mi| 125mi| 320z | 125 mi | 125 ml pH
Plastic | Plastic | Plastic | Plastic | Amber | Glass | Plastic ';Lngg; 1 Trow
Labip | HNO3 | HNOg | HNO3 | HpSOs | HpSO4 | HCI | NaOH | NaoH | <2 | >12 |other| add | pH Notes
$13359.01 X X
$13359.02 X X
$13359.03 X X
$13359.04 X X
$13359.05 X X
$13359.06 X X
$13359.07 X X
$13359.08 X X
$13359.09 X X

20-0384 Page 36 of 37
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ANALYTICAL REPORT

Eurofins TestAmerica, St. Louis
13715 Rider Trail North

Earth City, MO 63045

Tel: (314)298-8566

Laboratory Job ID: 160-37917-1
Client Project/Site: JH Campbell Pond A Wells

For:

Consumers Energy

135 W Trail Street
Jackson, Michigan 49201

Attn: Emil Blaj

Authorized for release by:
5/25/2020 8:41:06 PM

Jayna Awalt, Project Manager Il
(314)298-8566
jayna.awalt@testamericainc.com

This report has been electronically signed and authorized by the signatory. Electronic signature is
intended to be the legally binding equivalent of a traditionally handwritten signature.

Results relate only to the items tested and the sample(s) as received by the laboratory.


https://secure.testamericainc.com/TotalAccess/login.aspx
http://www.testamericainc.com/services-we-offer/ask-the-expert
http://www.eurofinsus.com/Env
mailto:jayna.awalt@testamericainc.com

Client: Consumers Energy Laboratory Job ID: 160-37917-1

Project/Site: JH Campbell Pond A Wells
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Case Narrative

Client: Consumers Energy Job ID: 160-37917-1
Project/Site: JH Campbell Pond A Wells

Job ID: 160-37917-1

Laboratory: Eurofins TestAmerica, St. Louis

Narrative

CASE NARRATIVE
Client: Consumers Energy
Project: JH Campbell Pond A Wells

Report Number: 160-37917-1

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no
problems were encountered or anomalies observed. In addition all laboratory quality control samples were within established control
limits, with any exceptions noted below. Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of
the method. In some cases, due to interference or analytes present at high concentrations, samples were diluted. For diluted samples,
the reporting limits are adjusted relative to the dilution required.

Eurofins TestAmerica, St. Louis attests to the validity of the laboratory data generated by Eurofins TestAmerica facilities reported herein.
All analyses performed by Eurofins TestAmerica facilities were done using established laboratory SOPs that incorporate QA/QC
procedures described in the application methods. Eurofins TestAmerica’s operations groups have reviewed the data for compliance with
the laboratory QA/QC plan, and data have been found to be compliant with laboratory protocols unless otherwise noted below.

The test results in this report meet all NELAP requirements for parameters for which accreditation is required or available. Any exceptions
to NELAP requirements are noted in this report. Pursuant to NELAP, this report may not be reproduced, except in full, without the written
approval of the laboratory.

Calculations are performed before rounding to avoid round-off errors in calculated results.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the
individual sections below.

All solid sample results for Chemistry analyses are reported on an ""as received"" basis unless otherwise indicated by the presence of a
% solids value in the method header. All soil/sediment sample results for radiochemistry analyses are based upon sample as dried and
disaggregated with the exception of tritium, carbon-14, and iodine-129 by gamma spectroscopy unless requested as wet weight by the
client.”

Any minimum detectable concentration (MDC), critical value (DLC), or Safe Drinking Water Act detection limit (SDWA DL) is
sample-specific unless otherwise stated elsewhere in this narrative.

Reference the chain of custody and condition upon receipt report for any variations on receipt conditions and temperature of samples on
receipt.

Manual Integrations were performed only when necessary and are in compliance with the laboratory’s standard operating procedure.
Detailed information can be found in the raw data section of the level IV report.

This laboratory report is confidential and is intended for the sole use of Eurofins TestAmerica and its client.

RECEIPT
The samples were received on 4/29/2020 9:21 AM; the samples arrived in good condition, properly preserved. The temperatures of the 6
coolers at receipt time were 20.0°C, 20.2°C, 20.6°C, 21.0°C, 21.4°C and 22.2°C

RADIUM 226 AS TOTAL ALPHA RADIUM
Samples JHC-MW-15006 (160-37917-1), JHC-MW-15007 (160-37917-2), JHC-MW-15008R (160-37917-3), JHC-MW-15009
(160-37917-4), JHC-MW-15010 (160-37917-5), JHC-MW-15011 (160-37917-6), DUP-02 (160-37917-7), EB-02 (160-37917-8) and FB-02

Eurofins TestAmerica5 /Szt. Louis
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Case Narrative

Client: Consumers Energy Job ID: 160-37917-1
Project/Site: JH Campbell Pond A Wells

Job ID: 160-37917-1 (Continued)

Laboratory: Eurofins TestAmerica, St. Louis (Continued)

(160-37917-9) were analyzed for Radium 226 as Total Alpha Radium in accordance with EPA 903.0_Total Alpha Radium. The samples
were prepared on 05/11/2020 and analyzed on 05/21/2020.

Insufficient sample volume was available to perform a sample duplicate for the following samples: JHC-MW-15006 (160-37917-1),
JHC-MW-15007 (160-37917-2), JHC-MW-15008R (160-37917-3), JHC-MW-15009 (160-37917-4), JHC-MW-15010 (160-37917-5),
JHC-MW-15011 (160-37917-6), DUP-02 (160-37917-7), EB-02 (160-37917-8) and FB-02 (160-37917-9). A laboratory control sample/

laboratory control sample duplicate (LCS/LCSD) was prepared to demonstrate batch precision.

Ra-226 is reported without a 21-day waiting period to ensure short-lived alpha-emitting radium isotopes (e.g. Ra-224) have decayed out.
The Ra-226 result should be considered to be potentially high biased. Associated samples have activity below the RL. The results are
reported with this narrative.JHC-MW-15006 (160-37917-1), JHC-MW-15007 (160-37917-2), JHC-MW-15008R (160-37917-3),
JHC-MW-15009 (160-37917-4), JHC-MW-15010 (160-37917-5), JHC-MW-15011 (160-37917-6), DUP-02 (160-37917-7), EB-02
(160-37917-8), FB-02 (160-37917-9), (LCS 160-470026/1-A), (LCSD 160-470026/2-A) and (MB 160-470026/24-A)

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

RADIUM-228 (GFPC)

Samples JHC-MW-15006 (160-37917-1), JHC-MW-15007 (160-37917-2), JHC-MW-15008R (160-37917-3), JHC-MW-15009
(160-37917-4), JHC-MW-15010 (160-37917-5), JHC-MW-15011 (160-37917-6), DUP-02 (160-37917-7), EB-02 (160-37917-8) and FB-02
(160-37917-9) were analyzed for Radium-228 (GFPC) in accordance with EPA 904. The samples were prepared on 05/11/2020 and
analyzed on 05/18/2020.

Insufficient sample volume was available to perform a sample duplicate for the following samples: JHC-MW-15006 (160-37917-1),
JHC-MW-15007 (160-37917-2), JHC-MW-15008R (160-37917-3), JHC-MW-15009 (160-37917-4), JHC-MW-15010 (160-37917-5),
JHC-MW-15011 (160-37917-6), DUP-02 (160-37917-7), EB-02 (160-37917-8) and FB-02 (160-37917-9). A laboratory control sample/

laboratory control sample duplicate (LCS/LCSD) was prepared to demonstrate batch precision.
No analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

COMBINED RADIUM-226 AND RADIUM-228

Samples JHC-MW-15006 (160-37917-1), JHC-MW-15007 (160-37917-2), JHC-MW-15008R (160-37917-3), JHC-MW-15009
(160-37917-4), JHC-MW-15010 (160-37917-5), JHC-MW-15011 (160-37917-6), DUP-02 (160-37917-7), EB-02 (160-37917-8) and FB-02
(160-37917-9) were analyzed for Combined Radium-226 and Radium-228 in accordance with EPA 903 Radium 226/EPA 904 Radium
228. The samples were analyzed on 05/22/2020.

No analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

Eurofins TestAmerica5 /Szt. Louis
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Login Sample Receipt Checklist

Client: Consumers Energy

Login Number: 37917
List Number: 1
Creator: Lambert-Sykes, Chenise Y

Job Number: 160-37917-1

List Source: Eurofins TestAmerica, St. Louis

Question Answer Comment
Radioactivity wasn't checked or is </= background as measured by a survey True
meter.
The cooler's custody seal, if present, is intact. True
Sample custody seals, if present, are intact. N/A
The cooler or samples do not appear to have been compromised or True
tampered with.
Samples were received on ice. N/A
Cooler Temperature is acceptable. True
Cooler Temperature is recorded. True
COC is present. True
COC is filled out in ink and legible. True
COC is filled out with all pertinent information. True
Is the Field Sampler's name present on COC? True
There are no discrepancies between the containers received and the COC. False The client has confirmed that sample -2 should
be listed as JHC-MW-15007
Samples are received within Holding Time (excluding tests with immediate ~ True
HTs)
Sample containers have legible labels. True
Containers are not broken or leaking. True
Sample collection date/times are provided. True
Appropriate sample containers are used. True
Sample bottles are completely filled. True
Sample Preservation Verified. True
There is sufficient vol. for all requested analyses, incl. any requested True
MS/MSDs
Containers requiring zero headspace have no headspace or bubble is True
<6mm (1/4").
Multiphasic samples are not present. True
Samples do not require splitting or compositing. True
Residual Chlorine Checked. N/A

Eurofins TestAmerica, St. Louis
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Definitions/Glossary
Client: Consumers Energy
Project/Site: JH Campbell Pond A Wells

Job ID: 160-37917-1

Qualifiers

Rad

Qualifier Qualifier Description

] Result is less than the sample detection limit.

Glossary

Abbreviation These commonly used abbreviations may or may not be present in this report.
o Listed under the "D" column to designate that the result is reported on a dry weight basis
%R Percent Recovery

CFL Contains Free Liquid

CNF Contains No Free Liquid

DER Duplicate Error Ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL Detection Limit (DoD/DOE)

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample
DLC Decision Level Concentration (Radiochemistry)

EDL Estimated Detection Limit (Dioxin)

LOD Limit of Detection (DoD/DOE)

LOQ Limit of Quantitation (DoD/DOE)

MDA Minimum Detectable Activity (Radiochemistry)

MDC Minimum Detectable Concentration (Radiochemistry)

MDL Method Detection Limit

ML Minimum Level (Dioxin)

MQL Method Quantitation Limit

NC Not Calculated

ND Not Detected at the reporting limit (or MDL or EDL if shown)

PQL Practical Quantitation Limit

QC Quality Control

RER Relative Error Ratio (Radiochemistry)

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points
TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

Eurofins TestAmerica, St. Louis
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Method Summary

Client: Consumers Energy Job ID: 160-37917-1
Project/Site: JH Campbell Pond A Wells

Method Method Description Protocol Laboratory
903.0 Radium-226 (GFPC) EPA TAL SL
904.0 Radium-228 (GFPC) EPA TAL SL
Ra226_Ra228 Combined Radium-226 and Radium-228 TAL-STL TAL SL
PrecSep STD Preparation, Precipitate Separation (Standard In-Growth) None TAL SL
PrecSep_0 Preparation, Precipitate Separation None TAL SL

Protocol References:
EPA = US Environmental Protection Agency
None = None
TAL-STL = TestAmerica Laboratories, St. Louis, Facility Standard Operating Procedure.

Laboratory References:
TAL SL = Eurofins TestAmerica, St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566

Eurofins TestAmerica, St. Louis
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Client: Consumers Energy
Project/Site: JH Campbell Pond A Wells

Sample Summary

Job ID: 160-37917-1

Lab Sample ID Client Sample ID Matrix Collected Received Asset ID
160-37917-1 JHC-MW-15006 Water 04/14/20 15:01 04/29/20 09:21
160-37917-2 JHC-MW-15007 Water 04/14/20 12:12 04/29/20 09:21
160-37917-3 JHC-MW-15008R Water 04/14/20 11:26 04/29/20 09:21
160-37917-4 JHC-MW-15009 Water 04/14/20 10:36  04/29/20 09:21
160-37917-5 JHC-MW-15010 Water 04/14/20 09:42 04/29/20 09:21
160-37917-6 JHC-MW-15011 Water 04/15/20 09:36 04/29/20 09:21
160-37917-7 DUP-02 Water 04/14/20 10:36 04/29/20 09:21
160-37917-8 EB-02 Water 04/14/20 09:46 04/29/20 09:21
160-37917-9 FB-02 Water 04/14/20 15:06 04/29/20 09:21

Page 10 of 20
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Client: Consumers Energy
Project/Site: JH Campbell Pond A Wells

Client Sample Results

Job ID: 160-37917-1

Client Sample ID: JHC-MW-15006
Date Collected: 04/14/20 15:01
Date Received: 04/29/20 09:21

Lab Sample ID: 160-37917-1
Matrix: Water

7Method: 903.0 - Radium-226 (GFPC)

Count Total
Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-226 0.426 0.170 0.174 1.00 0.185 pCi/L 05/11/20 17:01 05/21/20 16:03 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 85.8 40-110 05/11/20 17:01 05/21/20 16:03 1
Method: 904.0 - Radium-228 (GFPC)
Count Total
Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-228 0.518 0.297 0.301 1.00 0.450 pCi/L 05/11/20 17:18 05/18/20 15:04 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 85.8 40-110 05/11/20 17:18 05/18/20 15:04 1
Y Carrier 87.9 40-110 05/11/20 17:18 05/18/20 15:04 1
Method: Ra226_Ra228 - Combined Radium-226 and Radium-228
Count Total
Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Combined Radium 0.944 0.342 0.348 5.00 0.450 pCi/L 05/22/20 07:53 1
| 226 + 228
Client Sample ID: JHC-MW-15007 Lab Sample ID: 160-37917-2
Date Collected: 04/14/20 12:12 Matrix: Water
Date Received: 04/29/20 09:21
Method: 903.0 - Radium-226 (GFPC)
Count Total
Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-226 0.197 0.128 0.129 1.00 0.178 pCi/L 05/11/20 17:01 05/21/20 16:03 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 98.8 40-110 05/11/20 17:01 05/21/20 16:03 1
Method: 904.0 - Radium-228 (GFPC)
Count Total
Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-228 0.234 U 0.276 0.277 1.00 0.456 pCi/lL 05/11/20 17:18 05/18/20 15:09 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 98.8 40-110 05/11/20 17:18 05/18/20 15:09 1
Y Carrier 88.2 40-110 05/11/20 17:18 05/18/20 15:09 1

Page 11 of 20
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Client Sample Results

Client: Consumers Energy
Project/Site: JH Campbell Pond A Wells

Job ID: 160-37917-1

Client Sample ID: JHC-MW-15007
Date Collected: 04/14/20 12:12
Date Received: 04/29/20 09:21

Lab Sample ID: 160-37917-2
Matrix: Water

Method: Ra226_Ra228 - Combined Radium-226 and Radium-228

Count Total
Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Combined Radium 226 0431 U 0.304 0.306 5.00 0.456 pCi/L 05/22/20 07:53 1
+228
Client Sample ID: JHC-MW-15008R Lab Sample ID: 160-37917-3
Date Collected: 04/14/20 11:26 Matrix: Water
Date Received: 04/29/20 09:21
Method: 903.0 - Radium-226 (GFPC)
Count Total
Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-226 0.180 0.115 0.116 1.00 0.158 pCi/lL 05/11/20 17:01 05/21/20 22:53 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 101 40-110 05/11/20 17:01 05/21/20 22:53 1
Method: 904.0 - Radium-228 (GFPC)
Count Total
Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-228 0.369 U 0.272 0.274 1.00 0.429 pCilL 05/11/20 17:18 05/18/20 15:09 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 101 40-110 05/11/20 17:18 05/18/20 15:09 1
Y Carrier 87.1 40-110 05/11/20 17:18 05/18/20 15:09 1
Method: Ra226_Ra228 - Combined Radium-226 and Radium-228
Count Total
Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Combined Radium 0.549 0.295 0.298 5.00 0.429 pCi/lL 05/22/20 07:53 1
| 226 + 228
Client Sample ID: JHC-MW-15009 Lab Sample ID: 160-37917-4
Date Collected: 04/14/20 10:36 Matrix: Water
Date Received: 04/29/20 09:21
Method: 903.0 - Radium-226 (GFPC)
Count Total
Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-226 0.394 0.143 0.148 1.00 0.147 pCi/lL 05/11/20 17:01 05/21/20 22:53 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 101 40-110 05/11/20 17:01 05/21/20 22:53 1
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Client Sample Results

Client: Consumers Energy
Project/Site: JH Campbell Pond A Wells

Job ID: 160-37917-1

Client Sample ID: JHC-MW-15009
Date Collected: 04/14/20 10:36
Date Received: 04/29/20 09:21

Lab Sample ID: 160-37917-4

Matrix: Water

7Method: 904.0 - Radium-228 (GFPC)

Count Total
Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-228 0.573 0.320 0.324 1.00 0.490 pCi/lL 05/11/20 17:18 05/18/20 15:09 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 101 40-110 05/11/20 17:18 05/18/20 15:09 1
Y Carrier 82.2 40-110 05/11/20 17:18 05/18/20 15:09 1
Method: Ra226_Ra228 - Combined Radium-226 and Radium-228
Count Total
Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Combined Radium 0.967 0.350 0.356 5.00 0.490 pCi/lL 05/22/20 07:53 1
| 226 + 228
Client Sample ID: JHC-MW-15010 Lab Sample ID: 160-37917-5
Date Collected: 04/14/20 09:42 Matrix: Water
Date Received: 04/29/20 09:21
Method: 903.0 - Radium-226 (GFPC)
Count Total
Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-226 0.270 0.124 0.126 1.00 0.140 pCi/lL 05/11/20 17:01 05/21/20 22:54 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 97.0 40-110 05/11/20 17:01 05/21/20 22:54 1
Method: 904.0 - Radium-228 (GFPC)
Count Total
Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-228 0.752 0.324 0.331 1.00 0.475 pCilL 05/11/20 17:18 05/18/20 15:09 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 97.0 40-110 05/11/20 17:18 05/18/20 15:09 1
Y Carrier 87.5 40-110 05/11/20 17:18 05/18/20 15:09 1
Method: Ra226_Ra228 - Combined Radium-226 and Radium-228
Count Total
Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Combined Radium 1.02 0.347 0.354 5.00 0.475 pCilL 05/22/20 07:53 1
| 226 + 228
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Client: Consumers Energy
Project/Site: JH Campbell Pond A Wells

Client Sample Results

Job ID: 160-37917-1

Client Sample ID: JHC-MW-15011
Date Collected: 04/15/20 09:36

Date Received: 04/29/20 09:21

Lab Sample ID: 160-37917-6

Matrix: Water

" Method: 903.0 -

Radium-226 (GFPC)

Count Total
Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-226 0.242 0.116 0.118 1.00 0.127 pCi/L 05/11/20 17:01 05/21/20 22:54 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 95.5 40-110 05/11/20 17:01 05/21/20 22:54 1
Method: 904.0 - Radium-228 (GFPC)
Count Total
Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-228 0.606 0.280 0.286 1.00 0.408 pCi/L 05/11/20 17:18 05/18/20 15:09 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 95.5 40-110 05/11/20 17:18 05/18/20 15:09 1
Y Carrier 89.0 40-110 05/11/20 17:18 05/18/20 15:09 1
Method: Ra226_Ra228 - Combined Radium-226 and Radium-228
Count Total
Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Combined Radium 0.848 0.303 0.309 5.00 0.408 pCi/L 05/22/20 07:53 1
| 226 + 228
Client Sample ID: DUP-02 Lab Sample ID: 160-37917-7
Date Collected: 04/14/20 10:36 Matrix: Water
Date Received: 04/29/20 09:21
Method: 903.0 - Radium-226 (GFPC)
Count Total
Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-226 0.307 0.122 0.125 1.00 0.115 pCi/L 05/11/20 17:01 05/21/20 22:54 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 98.2 40-110 05/11/20 17:01 05/21/20 22:54 1
Method: 904.0 - Radium-228 (GFPC)
Count Total
Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-228 0.459 0.261 0.264 1.00 0.393 pCi/L 05/11/20 17:18 05/18/20 15:09 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 98.2 40-110 05/11/20 17:18 05/18/20 15:09 1
Y Carrier 87.5 40-110 05/11/20 17:18 05/18/20 15:09 1
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Client: Consumers Energy
Project/Site: JH Campbell Pond A Wells

Client Sample Results

Job ID: 160-37917-1

Client Sample ID: DUP-02
Date Collected: 04/14/20 10:36
Date Received: 04/29/20 09:21

Lab Sample ID: 160-37917-7
Matrix: Water

Method: Ra226_Ra228 - Combined Radium-226 and Radium-228

Count Total
Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Combined Radium 0.767 0.288 0.292 5.00 0.393 pCi/L 05/22/20 07:53 1
226 + 228
Client Sample ID: EB-02 Lab Sample ID: 160-37917-8
Date Collected: 04/14/20 09:46 Matrix: Water
Date Received: 04/29/20 09:21
Method: 903.0 - Radium-226 (GFPC)
Count Total
Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-226 -0.0130 U 0.0942 0.0942 1.00 0.192 pCi/lL 05/11/20 17:01 05/21/20 22:54 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 96.4 40-110 05/11/20 17:01 05/21/20 22:54 1
Method: 904.0 - Radium-228 (GFPC)
Count Total
Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-228 0.329 U 0.290 0.292 1.00 0.467 pCi/lL 05/11/20 17:18 05/18/20 15:09 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 96.4 40-110 05/11/20 17:18 05/18/20 15:09 1
Y Carrier 86.4 40-110 05/11/20 17:18 05/18/20 15:09 1
Method: Ra226_Ra228 - Combined Radium-226 and Radium-228
Count Total
Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Combined Radium 226 0.316 U 0.305 0.307 5.00 0.467 pCi/L 05/22/20 07:53 1
| +228
Client Sample ID: FB-02 Lab Sample ID: 160-37917-9
Date Collected: 04/14/20 15:06 Matrix: Water
Date Received: 04/29/20 09:21
Method: 903.0 - Radium-226 (GFPC)
Count Total
Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-226 -0.00386 U 0.0575 0.0575 1.00 0.126 pCi/lL 05/11/20 17:01 05/21/20 22:54 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 97.3 40-110 05/11/20 17:01 05/21/20 22:54 1
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Client Sample Results

Client: Consumers Energy
Project/Site: JH Campbell Pond A Wells

Job ID: 160-37917-1

Client Sample ID: FB-02
Date Collected: 04/14/20 15:06
Date Received: 04/29/20 09:21

Lab Sample ID: 160-37917-9
Matrix: Water

7Method: 904.0 - Radium-228 (GFPC)

| +228
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Count Total
Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-228 0.0848 U 0.238 0.238 1.00 0.411 pCi/L 05/11/20 17:18 05/18/20 15:09 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 97.3 40-110 05/11/20 17:18 05/18/20 15:09 1
Y Carrier 89.7 40-110 05/11/20 17:18 05/18/20 15:09 1
Method: Ra226_Ra228 - Combined Radium-226 and Radium-228
Count Total
Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Combined Radium 226 0.0810 U 0.245 0.245 5.00 0.411 pCi/lL 05/22/20 07:53 1
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Client: Consumers Energy
Project/Site: JH Campbell Pond A Wells

QC Sample Results

Job ID: 160-37917-1

Method: 903.0 - Radium-226 (GFPC)

Lab Sample ID: MB 160-470026/24-A Client Sample ID: Method Blank
Matrix: Water Prep Type: Total/NA
Analysis Batch: 471038 Prep Batch: 470026
Count Total
MB MB Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-226 0.09078 U 0.0982 0.0986 1.00 0.157 pCi/L 05/11/20 17:01 05/21/20 22:54 1
MB MB
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 98.2 40-110 05/11/20 17:01 05/21/20 22:54 1
Lab Sample ID: LCS 160-470026/1-A Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 471038 Prep Batch: 470026
Total
Spike LCS LCS Uncert. %Rec.
Analyte Added Result Qual (20+/-) RL MDC Unit %Rec Limits
Radium-226 11.3 10.98 1.20 1.00 0.159 pCi/L 97 75-125
LCS LCS
Carrier %Yield Qualifier Limits
Ba Carrier 99.1 40-110
Lab Sample ID: LCSD 160-470026/2-A Client Sample ID: Lab Control Sample Dup
Matrix: Water Prep Type: Total/NA
Analysis Batch: 471038 Prep Batch: 470026
Total
Spike LCSD LCSD Uncert. %Rec. RER
Analyte Added Result Qual (20+/-) RL MDC Unit %Rec Limits RER Limit
Radium-226 11.3 11.91 1.28 1.00 0.152 pCi/lL 105 75-125 037 1
LCSD LCSD
Carrier %Yield Qualifier Limits
Ba Carrier 99.4 40-110
Method: 904.0 - Radium-228 (GFPC)
Lab Sample ID: MB 160-470027/24-A Client Sample ID: Method Blank
Matrix: Water Prep Type: Total/NA
Analysis Batch: 470670 Prep Batch: 470027
Count Total
MB MB Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-228 0.01987 U 0.221 0.221 1.00 0.394 pCi/L 05/11/20 17:18 05/18/20 15:09 1
MB MB
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 98.2 40-110 05/11/20 17:18 05/18/20 15:09 1
Y Carrier 87.1 40-110 05/11/20 17:18 05/18/20 15:09 1
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Client: Consumers Energy
Project/Site: JH Campbell Pond A Wells

QC Sample Results

Job ID: 160-37917-1

Method: 904.0 - Radium-228 (GFPC) (Continued)

7Lab Sample ID: LCS 160-470027/1-A
Matrix: Water
Analysis Batch: 470671

Client Sample ID: Lab Control Sample
Prep Type: Total/NA
Prep Batch: 470027

Y Carrier 86.0 40-110

Page 18 of 20

Total
Spike LCS LCS Uncert. %Rec.
Analyte Added Result Qual (20+/-) RL MDC Unit %Rec Limits
Radium-228 8.83 7.418 0.907 1.00 0.394 pCi/lL 84 75-125
LCS LCS
Carrier %Yield Qualifier Limits
Ba Carrier 99.1 40-110
Y Carrier 86.7 40-110
Lab Sample ID: LCSD 160-470027/2-A Client Sample ID: Lab Control Sample Dup
Matrix: Water Prep Type: Total/NA
Analysis Batch: 470671 Prep Batch: 470027
Total
Spike LCSD LCSD Uncert. %Rec. RER
Analyte Added Result Qual (20+/-) RL MDC Unit %Rec Limits RER Limit
Radium-228 8.83 7.125 0.881 1.00 0.388 pCi/L 81 75-125 0.16 1
LCSD LCSD
Carrier %Yield Qualifier Limits
Ba Carrier 99.4 40-110

Eurofins TestAmerica, St. Louis
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QC Association Summary

Client: Consumers Energy
Project/Site: JH Campbell Pond A Wells

Job ID: 160-37917-1

Rad

Prep Batch: 470026
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
160-37917-1 JHC-MW-15006 Total/NA Water PrecSep STD
160-37917-2 JHC-MW-15007 Total/NA Water PrecSep STD
160-37917-3 JHC-MW-15008R Total/NA Water PrecSep STD
160-37917-4 JHC-MW-15009 Total/NA Water PrecSep STD
160-37917-5 JHC-MW-15010 Total/NA Water PrecSep STD
160-37917-6 JHC-MW-15011 Total/NA Water PrecSep STD
160-37917-7 DUP-02 Total/NA Water PrecSep STD
160-37917-8 EB-02 Total/NA Water PrecSep STD
160-37917-9 FB-02 Total/NA Water PrecSep STD
MB 160-470026/24-A Method Blank Total/NA Water PrecSep STD
LCS 160-470026/1-A Lab Control Sample Total/NA Water PrecSep STD
LCSD 160-470026/2-A Lab Control Sample Dup Total/NA Water PrecSep STD

Prep Batch: 470027
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
160-37917-1 JHC-MW-15006 Total/NA Water PrecSep_0
160-37917-2 JHC-MW-15007 Total/NA Water PrecSep_0
160-37917-3 JHC-MW-15008R Total/NA Water PrecSep_0
160-37917-4 JHC-MW-15009 Total/NA Water PrecSep_0
160-37917-5 JHC-MW-15010 Total/NA Water PrecSep_0
160-37917-6 JHC-MW-15011 Total/NA Water PrecSep_0
160-37917-7 DUP-02 Total/NA Water PrecSep_0
160-37917-8 EB-02 Total/NA Water PrecSep_0
160-37917-9 FB-02 Total/NA Water PrecSep_0
MB 160-470027/24-A Method Blank Total/NA Water PrecSep_0
LCS 160-470027/1-A Lab Control Sample Total/NA Water PrecSep_0
LCSD 160-470027/2-A Lab Control Sample Dup Total/NA Water PrecSep_0

Page 19 of 20

Eurofins TestAmerica, St. Louis

5/25/2020



Tracer/Carrier Summary

Client: Consumers Energy
Project/Site: JH Campbell Pond A Wells

Job ID: 160-37917-1

Method: 903.0 - Radium-226 (GFPC)
Matrix: Water

Prep Type: Total/NA

Percent Yield (Acceptance Limits)

Ba Carriel
Lab Sample ID Client Sample ID (40-110)
160-37917-1 JHC-MW-15006 85.8
160-37917-2 JHC-MW-15007 98.8
160-37917-3 JHC-MW-15008R 101
160-37917-4 JHC-MW-15009 101
160-37917-5 JHC-MW-15010 97.0
160-37917-6 JHC-MW-15011 95.5
160-37917-7 DUP-02 98.2
160-37917-8 EB-02 96.4
160-37917-9 FB-02 97.3
LCS 160-470026/1-A Lab Control Sample 99.1
LCSD 160-470026/2-A Lab Control Sample Dup 99.4
MB 160-470026/24-A Method Blank 98.2

Tracer/Carrier Legend

Ba Carrier = Ba Carrier

Method: 904.0 - Radium-228 (GFPC)
Matrix: Water

Prep Type: Total/NA

Ba Carrier Y Carrier

Percent Yield (Acceptance Limits)

Lab Sample ID Client Sample ID (40-110)  (40-110)
160-37917-1 JHC-MW-15006 85.8 87.9
160-37917-2 JHC-MW-15007 98.8 88.2
160-37917-3 JHC-MW-15008R 101 87.1
160-37917-4 JHC-MW-15009 101 82.2
160-37917-5 JHC-MW-15010 97.0 87.5
160-37917-6 JHC-MW-15011 95.5 89.0
160-37917-7 DUP-02 98.2 87.5
160-37917-8 EB-02 96.4 86.4
160-37917-9 FB-02 97.3 89.7
LCS 160-470027/1-A Lab Control Sample 99.1 86.7
LCSD 160-470027/2-A Lab Control Sample Dup 99.4 86.0
MB 160-470027/24-A Method Blank 98.2 87.1

Tracer/Carrier Legend

Ba Carrier = Ba Carrier
Y Carrier =Y Carrier
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135 W. Trail St. phone 517-788-1251
Jackson, MI 49201 fax 517-788-2533

To: KDStarken, JH Campbell Complex
From: EBIlaj, T-258

Date: July 28, 2020

Subject: JH CAMPBELL SOLID WASTE DISPOSAL AREA — GROUNDWATER MONITORING
2" Quarter, 2020 — Pond A AMP/GSI Wells

CC: BLSwanberg, P22-119 Sarah Holmstrom, Project Manager
BTRunkel, P22-120 TRC Companies, Inc.
HDRegister, P22-521 1540 Eisenhower Place

Ann Arbor, M| 48108

Chemistry Project: 20-0405R

CE Laboratory Services conducted groundwater monitoring on 04/13/2020 through 04/16/2020 at the JH
Campbell Solid Waste Disposal Area, for the 2" Quarter monitoring requirements. The samples were
received in the Chemistry department on 04/17/2020.

Samples for Radium analysis have been subcontracted to Eurofins/TestAmerica, Inc. and their results are
being reported separately. Please note that the subcontracted work is not reported under the CE laboratory
scope of accreditation.

With the exception noted above, the report that follows presents the results of the requested analytical
testing; the results apply only to the samples, as received. All samples have been analyzed in accordance
with the 2009 TNI Standard and the applicable A2LA accreditation scope for Laboratory Services. Any
exceptions to applicable test method criteria and standard compliance are noted in the Case Narrative, or
flagged with applicable qualifiers in the analytical results section.

The original report has been revised to include only the required total metals list, all results remained
unchanged.

Reviewed and approved by:

Emil Blaj
Sr. Technical Analyst
Project Lead

Testing performed in accordance with the A2LA scope of
accredidation specified in the listed certificate.

The information contained in this report is the sole property of
Consumers Energy. It cannot be reproduced except in full,
and with consent from Consumers Energy, or the customer for
which this report was issued.
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JHC Groundwater Monitoring
Chemistry Project: 20-0405R
2" Quarter, 2020

CASE NARRATIVE

l. Sample Receipt

All samples were received within hold time and in good conditions; no anomalies were noted on the
Sample Log-In Shipment Inspection Form during sample check-in. Identification of all samples
included in the work order/project is provided in the sample summary section. Sample preservation
upon receipt was verified by the sample custodian and confirmed to meet method requirements.

NOTE: Sample temperature measured upon receipt was found above the recommended range of 0-6°C.

During the time samples were kept on the bench they warmed up to 5.0-8.3°C.

. Methodology

Unless otherwise indicated, sample preparation and analysis was performed in accordance with the
corresponding test methods from “Methods for the Determination of Inorganic Substances in
Environmental Samples (EPA/600/R-93/100); SW-846, “Test Methods for Evaluating Solid Waste —
Physical/Chemical Methods”, USEPA (latest revisions), and Standard Methods for the Examination of
Water and Wastewater, APHA-AWWA-WPCF, 22" Edition, 2012.

I11. Results/Quality Control

Analytical results for this report are presented by laboratory sample 1D, container & aliquot number.
Results for the field blanks, field duplicates, and percent recoveries of the field matrix spike & matrix
spike duplicate samples are included in the results section. Unless specifically noted in the case
narrative, all method quality control requirements have been met. If any results are qualified, the
corresponding data flags/qualifiers are listed on the last page of the results section. Any additional
information on method performance, when applicable, is presented in this section of the case narrative.
When data flags are not needed, the qualifiers text box on the last page is left blank, and a statement
confirms that no exceptions occurred.

DEFINITIONS / QUALIFIERS

The following qualifiers and/or acronyms are used in the report where applicable:

Acronym Description
RL Reporting Limit
ND Result not detected or below Reporting Limit
NT Not a TNI Analyte
LCS Laboratory Control Sample
LRB Laboratory Reagent Blank (also referred to as Method Blank)
DUP  Duplicate
MS Matrix Spike
MSD  Matrix Spike Duplicate
RPD Relative Percent Difference
MDL  Method Detection Limit
PQL Practical Quantitation Limit
TDL  Target Detection Limit
SM Standard Methods Compendium
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JHC Groundwater Monitoring
Chemistry Project: 20-0405R
2" Quarter, 2020

Qualifier

Description

*

XTOIUVZZTRC—IMOUW

Generic data flag, applicable description added in the corresponding notes section
The analyte was detected in the LRB at a level which is significant relative to sample result
Reporting limit elevated due to dilution

Estimated due to result exceeding the linear range of the analyzer

The maximum recommended hold time was exceeded

Dilution required due to matrix interference; reporting limit elevated

Estimated due to result found above MDL but below PQL (or RL)

Reporting limit raised due to matrix interference

The precision for duplicate analysis was not met; RPD outside acceptance criteria
Non-homogeneous sample made analysis questionable

Possible interference may have affected the accuracy of the laboratory result
Matrix Spike or Matrix Spike Duplicate recovery outside acceptance criteria
Result confirmed by new sample preparation and reanalysis

Other notation required; comment listed in sample notes and/or case narrative

20-0405R Page 3 of 11




Consumers Energy

Counton Us®

Laboratory Services

Work Order Sample Summary

Customer Name:
Work Order ID:
Date Received:

Chemistry Project:

Sample # Field Sample ID
20-0405-01  MW-14S
20-0405-02  PZ-24S
20-0405-03  PZ-40S
20-0405-04  TW-19-04A
20-0405-05  TW-19-05
20-0405-06  TW-19-06A
20-0405-07  PZ-23S
20-0405-08  PZ-24
20-0405-09  PZ-40
20-0405-10  DUP-05
20-0405-11  EB-05
20-0405-12  FB-05
20-0405-13  TW-19-04A Field MS
20-0405-14  TW-19-04A Field MSD

JH Campbell Complex
Q2 N&E AMP GSI Wells
4/17/2020

20-0405

Matrix
Groundwater
Groundwater
Groundwater
Groundwater
Groundwater
Groundwater
Groundwater
Groundwater
Groundwater
Groundwater

Water
Water
Groundwater

Groundwater

Sample Date
04/16/2020 03:36 PM

04/16/2020 02:33 PM
04/16/2020 11:02 AM
04/14/2020 06:17 PM
04/16/2020 03:51 PM
04/16/2020 04:06 PM
04/16/2020 04:52 PM
04/16/2020 12:55 PM
04/16/2020 09:38 AM
04/16/2020 12:00 AM
04/16/2020 06:25 PM
04/16/2020 11:00 AM
04/14/2020 06:17 PM
04/14/2020 06:17 PM

20-0405R Page 4 of 11

Site
JHC RCRA GW Monitoring - N&E/AMP/GSI Wells
JHC RCRA GW Monitoring - N&E/AMP/GSI Wells
JHC RCRA GW Monitoring - N&E/AMP/GSI Wells
JHC RCRA GW Monitoring - N&E/AMP/GSI Wells
JHC RCRA GW Monitoring - N&E/AMP/GSI Wells
JHC RCRA GW Monitoring - N&E/AMP/GSI Wells
JHC RCRA GW Monitoring - N&E/AMP/GSI Wells
JHC RCRA GW Monitoring - N&E/AMP/GSI Wells
JHC RCRA GW Monitoring - N&E/AMP/GSI Wells
JHC RCRA GW Monitoring - N&E/AMP/GSI Wells
JHC RCRA GW Monitoring - N&E/AMP/GSI Wells
JHC RCRA GW Monitoring - N&E/AMP/GSI Wells
JHC RCRA GW Monitoring - N&E/AMP/GSI Wells
JHC RCRA GW Monitoring - N&E/AMP/GSI Wells



Consumers Energy Analytlcal Report Report Date: 07/28/20
Counton Us®
Laboratory Services
Sample Site: JHC RCRA GW Monitoring - N&E/AMP/GSI Wells (395496) Laboratory Project: 20-0405
Field Sample ID: MW-14S Collect Date: 04/16/2020
Lab Sample ID:  20-0405-01 Collect Time: 03:36 PM
Matrix: Groundwater
Mercury by EPA 7470A, Total, Aqueous Aliguot: 20-0405-01-C02-A01 Analyst: TMR
Parameter(s) Result Flag  Units RL Analysis Date Tracking #
Mercury ND ug/L 0.2 04/21/2020 AB20-0421-02

Metals by EPA 6020; HMP/AMP Detection & Assessment Monitoring

Aliquot: 20-0405-01-C02-A02 Analyst: SLK

Parameter(s) Result Flag  Units RL Analysis Date Tracking #
Antimony ND ug/L 04/24/2020 AB20-0424-04
Arsenic ND ug/L 04/24/2020 AB20-0424-04
Barium 8 ug/L 04/24/2020 AB20-0424-04
Chromium ND ug/L 1 04/24/2020 AB20-0424-04
Lithium ND ug/L 10 04/24/2020 AB20-0424-04
Molybdenum ND ug/L 5 04/24/2020 AB20-0424-04
Selenium ND ug/L 1 04/24/2020 AB20-0424-04
Anions by EPA 300.0 CCR Rule Analyte List, Cl, F, SO4, Aqueous Aliguot: 20-0405-01-C03-A01 Analyst: DMW
Parameter(s) Result Flag  Units RL Analysis Date Tracking #
Chloride ND ug/L 1000 04/23/2020 AB20-0423-01
Fluoride ND ug/L 1000 04/23/2020 AB20-0423-01
Sulfate 2290 ug/L 2000 04/23/2020 AB20-0423-01
Total Dissolved Solids by SM 2540C Aliquot: 20-0405-01-C04-A01 Analyst: DLR
Parameter(s) Result Flag  Units RL Analysis Date Tracking #
Total Dissolved Solids 29 mg/L 10 04/21/2020 AB20-0421-09

Groundwater Metals by EPA 6020A, Dissolved, JHC List Aliguot: 20-0405-01-C07-A01 Analyst: SLK
Parameter(s) Result Flag Units RL Analysis Date Tracking #
Antimony ND ug/L 04/21/2020 AB20-0420-12
Arsenic ND ug/L 04/21/2020 AB20-0420-12
Chromium ND ug/L 04/21/2020 AB20-0420-12
Lithium ND ug/L 10 04/20/2020 AB20-0420-12
Molybdenum ND ug/L 04/21/2020 AB20-0420-12
Nickel ND ug/L 2 04/21/2020 AB20-0420-12
Selenium ND ug/L 04/21/2020 AB20-0420-12
Vanadium ND ug/L 04/21/2020 AB20-0420-12
Boron ND ug/L 20 04/20/2020 AB20-0420-12
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Consumers Energy Analytlcal Report Report Date: 07/28/20
Counton Us®
Laboratory Services
Sample Site: JHC RCRA GW Monitoring - N&E/AMP/GSI Wells (395496) Laboratory Project: 20-0405
Field Sample ID: PZ-24S Collect Date: 04/16/2020
Lab Sample ID:  20-0405-02 Collect Time: 02:33 PM
Matrix: Groundwater
Mercury by EPA 7470A, Total, Aqueous Aliguot: 20-0405-02-C02-A01 Analyst: TMR
Parameter(s) Result Flag  Units RL Analysis Date Tracking #
Mercury ND ug/L 0.2 04/21/2020 AB20-0421-02

Metals by EPA 6020; HMP/AMP Detection & Assessment Monitoring

Aliquot: 20-0405-02-C02-A02 Analyst: SLK

Parameter(s) Result Flag  Units RL Analysis Date Tracking #
Antimony ND ug/L 04/24/2020 AB20-0424-04
Arsenic ND ug/L 04/24/2020 AB20-0424-04
Barium 24 ug/L 04/24/2020 AB20-0424-04
Chromium 2 ug/L 1 04/24/2020 AB20-0424-04
Lithium ND ug/L 10 04/24/2020 AB20-0424-04
Molybdenum ND ug/L 5 04/24/2020 AB20-0424-04
Selenium ND ug/L 1 04/24/2020 AB20-0424-04
Anions by EPA 300.0 CCR Rule Analyte List, Cl, F, SO4, Aqueous Aliguot: 20-0405-02-C03-A01 Analyst: DMW
Parameter(s) Result Flag  Units RL Analysis Date Tracking #
Chloride ND ug/L 1000 04/23/2020 AB20-0423-01
Fluoride ND ug/L 1000 04/23/2020 AB20-0423-01
Sulfate 2730 ug/L 2000 04/23/2020 AB20-0423-01
Total Dissolved Solids by SM 2540C Aliquot: 20-0405-02-C04-A01 Analyst: DLR
Parameter(s) Result Flag  Units RL Analysis Date Tracking #
Total Dissolved Solids 28 mg/L 10 04/21/2020 AB20-0421-09

Groundwater Metals by EPA 6020A, Dissolved, JHC List Aliquot: 20-0405-02-C07-A01 Analyst: SLK
Parameter(s) Result Flag Units RL Analysis Date Tracking #
Antimony ND ug/L 04/21/2020 AB20-0420-12
Arsenic ND ug/L 04/21/2020 AB20-0420-12
Chromium ND ug/L 04/21/2020 AB20-0420-12
Lithium ND ug/L 10 04/20/2020 AB20-0420-12
Molybdenum ND ug/L 04/21/2020 AB20-0420-12
Nickel ND ug/L 2 04/21/2020 AB20-0420-12
Selenium ND ug/L 04/21/2020 AB20-0420-12
Vanadium 2 ug/L 04/21/2020 AB20-0420-12
Boron ND ug/L 20 04/20/2020 AB20-0420-12
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Consumers Energy Analytlcal Report Report Date: 07/28/20
Counton Us®
Laboratory Services
Sample Site: JHC RCRA GW Monitoring - N&E/AMP/GSI Wells (395496) Laboratory Project: 20-0405
Field Sample ID: PZ-40S Collect Date: 04/16/2020
Lab Sample ID:  20-0405-03 Collect Time: 11:02 AM
Matrix: Groundwater
Mercury by EPA 7470A, Total, Aqueous Aliguot: 20-0405-03-C02-A01 Analyst: TMR
Parameter(s) Result Flag  Units RL Analysis Date Tracking #
Mercury ND ug/L 0.2 04/21/2020 AB20-0421-02

Metals by EPA 6020; HMP/AMP Detection & Assessment Monitoring

Aliquot: 20-0405-03-C02-A02 Analyst: SLK

Parameter(s) Result Flag  Units RL Analysis Date Tracking #
Antimony ND ug/L 04/24/2020 AB20-0424-04
Arsenic ND ug/L 04/24/2020 AB20-0424-04
Barium 22 ug/L 04/24/2020 AB20-0424-04
Chromium 1 ug/L 1 04/24/2020 AB20-0424-04
Lithium ND ug/L 10 04/24/2020 AB20-0424-04
Molybdenum ND ug/L 5 04/24/2020 AB20-0424-04
Selenium ND ug/L 1 04/24/2020 AB20-0424-04
Anions by EPA 300.0 CCR Rule Analyte List, Cl, F, SO4, Aqueous Aliguot: 20-0405-03-C03-A01 Analyst: DMW
Parameter(s) Result Flag  Units RL Analysis Date Tracking #
Chloride ND ug/L 1000 04/23/2020 AB20-0423-01
Fluoride ND ug/L 1000 04/23/2020 AB20-0423-01
Sulfate 2720 ug/L 2000 04/23/2020 AB20-0423-01
Total Dissolved Solids by SM 2540C Aliquot: 20-0405-03-C04-A01 Analyst: DLR
Parameter(s) Result Flag  Units RL Analysis Date Tracking #
Total Dissolved Solids 33 mg/L 10 04/21/2020 AB20-0421-09

Groundwater Metals by EPA 6020A, Dissolved, JHC List Aliquot: 20-0405-03-C07-A01 Analyst: SLK
Parameter(s) Result Flag Units RL Analysis Date Tracking #
Antimony ND ug/L 04/21/2020 AB20-0420-12
Arsenic ND ug/L 04/21/2020 AB20-0420-12
Chromium ND ug/L 04/21/2020 AB20-0420-12
Lithium ND ug/L 10 04/20/2020 AB20-0420-12
Molybdenum ND ug/L 04/21/2020 AB20-0420-12
Nickel ND ug/L 2 04/21/2020 AB20-0420-12
Selenium ND ug/L 04/21/2020 AB20-0420-12
Vanadium ND ug/L 04/21/2020 AB20-0420-12
Boron ND ug/L 20 04/20/2020 AB20-0420-12
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Consumers Energy
Count on Us®
Laboratory Services
A CENTURY OF EXCELLENCE

Analytical Report Report Date:

07/28/20

Data Qualifiers

Exception Summary

No exceptions occured.
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CONSUMERS Chemistry Department PROC CHEM-1.2,01
ENERGY PAGE1QF2
General Standard Operating Procedure REVISION 2
ATTACHMENT A,

TITLE: SAMPLE LOG-IN - SHIPMENT INSPECTION FORM

Project Log-In Number; _ 20~ o0S
Inspection Date: __ 04-V7 ~2020 Tnspection By: bl

Sample Origin/Project Name: :“'L CAMPB&X/ HMP /COL

Shipment Delivered By: Enter the type of shipment cafifer,

Pony FedEx UPS USPS Airboine
Oﬂ@!amf (whom) _ €ET Wi D
" Tracking Number: Shipping Form Attached; Yes No
Shipping Containers: Enter the type and number of sHipping containers received.
Cuaoler / Cardboard Box Cuystom CGage Envelope/Mailer
Loose/Unpaokaged Containeis Ofher
Condition of Shipment: Enter the as-received condition of the shipment container.
Damaged Shipmenl Observed: None < Dented Leaking,
Other
Shipment Secnrity: Enter if any of the shipping containers were opened before receipt,
Shipping Containers Received: Opened Sealed vl
Enclosed Documents: Enter the type of documents enclosed with the shipment,
CaC v Work Request AirData Sheot Qther
Temperature of Containers: Measure the ternperature of several sample containers.
o
v
As-Received Temperature $ v O — €3¢ Samples Received on Ice: Yes No
Number and Type of Containers: Enter the {otal number of sample containets received.
Cantainer Type Water Soil Other Broken Leaking
VOA (40ml or 60mL) -
Quart/Liter (g/p)
9-0% (atiber glass jar) _
2-0z (amber glass) — —_—
125mL, (plastic) 28
24 ml, vial (glass) 12 _
oM 1920, 580 mL (plastic) . o o

Other o

pH Vethoy 22 N oY-n-22 by bt
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CHAIN OF CUSTODY

CONSUMERS ENERGY COMPANY - LABORATORY SERVICES

Consumers Energy
135 WEST TRAIL ST., JACKSON, MI 49201 + (517)788-1251 + FAX (517) 788-2533
SAMPLING SITE PROJECT NUMBER
ANALYSIS REQUESTED PAGE_1 OF _1
JHC 27 Qtr. 2020 RCRA GW Monitoring 20-0405 SEND REPORT TO
N&E / AMP / GSI Wells Kevin Starken
SAMPLING TEAM DATE SHIPPED SITE SKECII‘I({JEIES gl\lrgACHED? _ Beth Swanbere. TRC
<
CET/CLH/DMW e PHONE
No A
CE SAMPLE | SAMPLE | SAMPLE # OF gl g 8 B
CONTROL # DATE TIME MATRIX SAMPLE DESCRIPTION / LOCATION DEPTH | CONTAINERS < = H REMARKS
20040501 | H|le[20] 53% | oW MW-14S - 5 X|X|X|X
ol | U33 | ow PZ-24S - x| x|x|x
sl o [0 | ow PZ-40S - 5 X|X|[X|X
o |20 1p | v TW-19-04A - 5 X|X|X|X
05 th W \ES | GW TW-19-05 - 5 X|X|X|X
06 bbb | oW TW-19-06A - 5 X|X|X|X
07 1652 | GW PZ-23S - 5 X|X|X|[X
o8 1255 | aw PZ-24 - s |x|x|x|X
00 023 | ow PZ-40 - 5 x| x|x|x
0 o2 | ow DUP-05 - 5 X|X|x|x
11 1925 | AQ EB-05 - 5 X|X|X|X
Y v |\ 00 AQ FB-05 -~ 5 X|X|[X[X
RELINQUISHED BY (SIGNATURE) DATE/TIME RECEIVED BY (SIGNATURE) COMMENTS
W\/\ L[ () oq] n Total Metals = HMP-AMP List Metals and Mercury (01-06)
. [’L Total Metals = Appendix III-IV List Metals and Mercury (07-09)
Ol 2 A a4 :
RELINQUISHED BY (SIGNATURE) DATE/TIME RECEIVED BY (SIGNATURE) S.0— 8 3 C
ORIGINAL TO LAB COPY TO CUSTOMER
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CONSUMERS ENERGY COMPANY - LABORATORY SERVICES
Consumers Energy
135 WEST TRAIL ST., JACKSON, M1 49201 =+ (517)788-1251 <+ FAX (517) 788-2533
SAMPLING SITE PROJECT NUMBER
ANALYSIS REQUESTED PAGE_1 OF _1
JHC 27 Qtr. 2020 RCRA GW Monitoring 20-0405 SEND REPORT TO
N&E / AMP / GST Wells Kevin Starken
SAMPLING TEAM- DATE SHIPPED SITE SKETCHED ATTACHED? Beth Swanbere. TRC
CIRCLE ONE &
CET/CLH/DMW o PHONE
NO 2l g
CE SAMPLE | SAMPLE | SAMPLE # OF g g
CONTROL # DATE TIME MATRIX SAMPLE DESCRIPTION / LOCATION DEPTH | CONTAINERS REMARKS
20000513 |4{t[2ze | 18171 | ow TW-19-04A Field MS - 2 X | X
_14 {1 | oW TW-19-04A Field MSD - 2 X | X
s
RELINQUISHED BY- (SIGNATURE) DATE/TIME RECEIVED BY (SIGNATURE) COMMENTS
- Total Metals = HMP-AMP List Metals and Mercury
Do Wddr | wano s | En i o
RELINQUISHED BY (SIGNATURE) DATE/TIME RECEIVED BY (SIGNATURE) So— 3-
ORIGINAL TOLAB ~ COPY TO CUSTOMER
20-0405R Page 11 of 11




Appendix E
April 2020 Field Notes

TRC | Consumers Energy
X:AWPAAM\PJT2\367390\000012020Q2 POND A\R367390.0 POND A.DOCX Final July 2020



CcjnfanUs
Laboratory Services

Consumers Energy Company

Monitoring Well Sampling Worksheet

well D vi(-ic -MUj'[*OCte pate 4 ‘11 -LOIFO Control Number POV~
Location J40/ |>f\) r Well Material: * PVC SS Iron (*E‘ 1 Galv. Steel
. . ) .
Purge Method: Peristaltic Submersible Fultz Bailer
Depth to Water Tap>e S/\:
QC SAMPLE: MS/MSD DUP- Sonde ID: 08C 11M 15H  [t» 19M
'Hho
Depth-to-water T/PVC (ft) u). /OI Depth-To-Bottom T/PVC (ft) . M.0 Completed bv Cl/4
Time pH Temp Sp Cond DO DO ORP Pump Rate Water level  Turbidity
min units "C uS/cm %at. ppm mV mL/min Drawdown ft NTU
3-5min +-0.1 NA +/-3% +/- 1% +-0.3ppm  +/- 10mV . <0.33 H-10%
Stablization parametersfor the last three readings
iw
m u \2>n 0J fi 'LIM 300 33.Cz'0
n .T i WT TIT in o .TI 1,00
| W "V IA * \V \ SLL? 0.T1 --S tH Z00 L-1$>
) 1 L.G> L .& OMFR LT..0 Zo0O 3>Z>(&Z
WB laH You> 0,31 <30.0 z&o 1.iB
1 . n 3D A 1] 3.1 O-Vt Zee? ’%3 U>3 I '0U>
'V L Ton 2.4 0--L4- Zotz Z~.~S o0.(S
1461 3 TL \-ilo W 3to  O»fpb -TL.-J ZbO  VI.tfr o\
i.-rt >3.-1 <401 OotbiP "U‘» 300 3Z-bob 0,0T>
m to IIfA . tIfiD
Total Pump Time (min): CZA Total Purge Volume (gal) - 3 Reviewed by: ££
Weather: 4vivimah aooduJ\ \ \aX\a%» \ GA-mW. -Vo“*noa) *
Comments:
Bottles Filled Preservative Codes: ~ A-NONE B-HN03 C-H2S04 D-NaOH E-HO F-
Preservative Preservative
Quantity Size Type Code Filtered Y/N Quantity Size Type Code Filtered Y/N
1 \% f\U £ nJ
I \I*rviU 1 A 1
1 A
VL i r
*Pump rate should be <500 mL/minfor low-flow and <1 gal/minfor high Volume.
KA\CHEM\Field Sampling\JH Campbell Forms\Monitoring Well Sampling Worksheet_REVI_041220 Page of_




CountanUs
Laboratory Services

Consumers Energy Company

Monitoring Well Sampling Worksheet +L&L
Well ID MW - VoQCT? Date u- IM‘O:)TP Control NumberXQ_|
Location A Well Material: “jpvec o SS | | lIron i Galv. Steel
Purge Method: Peristaltic v/ Submersible®”1 Fultz Bailer
Depth to Water Tapei**fc'fPCI'V
QC SAMPLE: \l[H MS/MSD DUP- SondelD: L ‘ 08C Q 11M 0 15H 19M
Depth-to-waterT/PVC (ft) Depth-To-Bottom T/PVC(ft) Completed by. uj H
Time pH Temp Sp Cond DO DO ORP Pump Rate Water level  Turbidity
mm units uS/cm % sat. ppm mV mL/min Drawdown ft NTU
3-5 min +/- 0.1 NA +/- 3% +/-10% +/- 0.3ppm +/- 10mV <0.33 +/-10%
Stablization parametersfor the last three readings
IL43 I'nO
W53 A.o0) 13>2 G>16 1% 0 — 2 Clr
\I*6U 3.z ‘ole*] ZsA ?.-ts 445, 2. — £ A4
N*sq 1.0% \ in w6 3.40 "tv'Sa = z%v  —
ixoa 17>3 ?n.u> iC2-S> 7%D : 0.02)
\XO<b n .c?H 3-1. 3 'SS +78 4 — 0.CC
ILO2> \3.T- Vi.i -viyi.i - 0.&
M \\ "1.0M 4*3 si i "fLft .2 Z%O0 — tVE>
\Z)Zz o M Si0 apies
Total Pump Time (min): Tﬂ_ Total Purge Volume (gal): -v Z -ft Reviewed by:
Weather: 'tfp \) AAMftV-].
Comments:: COW(k(l f uj V\i\€
Bottles Filled Preservative Codes: A-NONE B-HNO03 C-H2S04 D-NaOH E-HCI F -_
Preservative Preservative
Quantity Size Type Code Filtered Y/N Quantity Size Type Code Filtered Y/N
rac E
t> fE 173m L ft K (
y \u Ps N

* Pump rate should be <500 mL/minfor low-flow and <1 gal/minfor high Volume.

K:\CHEM\Field Sampling\JH Campbell Forms\Monitoring Well Sampling Worksheet_REVI_041220 Page
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CountanUs

Laboratory Services

Well IDJM C -

Purge Method:

Depth to Water Tape: fy fcordcw

QC SAMPLE:

\A

Peristaltic

MS/MSD

Depth-to-water T/PVC (ft)

Time

min
3-5min

1"

lire

Mty

PH Temp
units °C
+/-0.1 NA

M | 13.U
\s-% 130
M 3 i?.8
u

I M S

@ 1ty - col

Total Pump Time (min):  3*0

Weather: 6vvm 4
n
Comments:
Bottles Filled
Quantity Size Type
1
TUokwlL \

= + =

1 t& LIW nc *

Consumers Energy Company

Monitoring Well Sampling Worksheet 1
Date )4 'ldJ) Control Number XO - 0~
WelLddatmmal: [. jpvc ss [ Iron Galv. Seel
Submersible})* [ Fultz Bailer
sa: iDtva
DUP- Sonde ID: ] 08C ] 11M o 15H 19M
Depth-To-Bottom T/PVC (ft) * O] Completed by
Sp Cond DO DO ORP Pump Rate Water level Turbidity
uS/cm % sat. ppm mV mL/min Drawdown ft NTU
+/-3% +II-10% '|7(-O.3ppm +/- 10mV * <0.33 +/-
Stablization parametersfor the last three readings
Im HI-W
GQ w |
%V). 13) )-lyb  =r®C.Lf SFLNCT £ &5
_AAN
139 4m -ha B<£>4 41-4 X 11
HV) ) h z T s -% Aq-4n
v 1 1*MD H1HA KAD
i?7>n 1. HI .0 HI,41
Total Purge Volume (gal): /1 *3* c/( Reviewed by:
u OH-xn-%~

Vivu1\m'a«K

Preservative Codes: A-NONE B-HNO03 C-H2S04 D-NaOH E-HCIF-_

Preservative Preservative
Code Filtered Y/N Quantity Size Type Code Filtered Y/N
K)
is)
\ (b

* Pump rate should be 9SBV mL/minfor low-flow and <1 gal/minfor high Volume.

K:\CHEM\Field Sampling\JH Campbell Forms\Monitoring Well Sampling Worksheet_REVI_041220
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QtHonls
Laboratory Services

Consumers Energy Company
Monitoring Well Sampling Worksheet

Well ID Date M «I” ««1O 'L P Control Number
Location Well Material: 0 P WC o SS Iron & Galv. Steel
Purge Method: Peristaltic Submersible V I Fultz Bailer
Depth to Water Tape: SN:. \PD~*>
QC SAMPLE: MS/MSD v/ DUP- 02. Sonde ID: _.osCc || 11M 15H 19M
Depth-to-water T/PVC (ft) Depth-To-Bottom TPVC (fy HIA'D Completed by JM1
Time pH Temp Sp Cond DO DO ORP Pump Rate Water level Turbidity
min units °C uS/cm % sat. ppm mV mL/min Drawdown ft NTU
3-5min +/-0.1 NA +/-3% +/-10% +/- 0.3ppm +/- lOmV <0.33 +/-10%
Stablization parametersfor the last three readings
m lop
uno V2n mVio i - 4AeD
\OT n.w B«ti In.% WT.L ‘'lw 22 2-
. A JE—
\07U i.\<z 14.D <”*o T.0D erw
toil n.i*4 14-2. NOpe\ 2> 0 2 U»> 2 DP — p42
- b
i m tig 11.3 3.(M 2B>(? - o>MO
WVb ‘MS n.s 2.72 "IPO - OISz
IOAU  Collect SC5 n1
Total Pump Time (min): V! Total Purge Volume (gal): - 2 0 Reviewed by: es
Weather: , S\UJAVU| y
Comments: Sy fifdin ot a1y touo'A- m?a.c
Bottles Filled Preservative Codes: A-NONE B-HN03 C-H2S04 D-NaOH E-HC F-____
Preservative Preservative
Quantity Size Type Code Filtered Y/N Quantity Size Type Code Filtered Y/N
) K) Vv MrctvtL B
1 A M \'} H-'bPe A
1 J2° 0 VWE. A 9 1 VADwL A
1 \L % A 'O- \U

* Pump rate should be <500 mL/minfor low-flow and <1 gal/minfor high Volume.

K:\CHEM\Field Sampling\JH Campbell Forms\Monitoring Well Sampling Worksheet_REVI_041220 Page |



CountanUs

Laboratory Services

Consumers Energy Company
Monitoring Well Sampling Worksheet

wetbJm - mw- Kold Date Control Number 30-
Location wAdC. 4\ Well Material: [_JpVC | | SS [*] Iron Galv. Steel
Purge Method: Peristaltic A Submersible?/? Fultz Bailer
Depth to Water Tape:Q"pQfffi SIN:. 1QP3
QC SAMPLE: MS/MSD DUP- Sonde ID: 08C o 11M O 15H 0 19Mm
Depth-to-water T/PVC (ft) 41* A*2- Depth-To-Bottom T/PvC(fy HUM Completed by US
Time pH Temp Sp Cond DO DO ORP Pump Rate Water level Turbidity
min units "C uS/cm % sat. ppm mV mL/min  Drawdown ft NTU
3-5min +-01 NA +-3%0 +/-10%  +-03ppm  +/-10mV ¥ <0.33 V-10%
Stablization parametersfor the last three readings
O<U tuv rHi'CJ-1)
m\s [dfsz VLV n.o 1.s1 1 1>%0 P'HI-3>0 ftS T
Onhio[  h\ib \3.0 Vi<t i.n  m -0 005
13.6 n.<s 7.%% +143 L~ HI- So o- ce>
UAjb 3 7.%S 4-13Lf u( 4(-30 0-03.
0%E*E> pM'b 1T>A 21 I>m ki 32 < 41. 0-c>d
(m i u * 13,.\ S*5>i£> m .o -*13,2.1 4 1."3D D-&&
o*i Mt CO N\rr.kd (oN
Total Pump Time (min): Total Purge Volume (gal): 3. Reviewed by:
Weather: 'b'b0or  ,\_g )V \A/AndA” SIM VIIj ] ClPOOH
Commentsy "
Bottles Filled Preservative Codes: A-NONE B-HNO03 C-H2S04 D-NaOH E-HCIF-_
Preservative Preservative
Quantity Size Type Code Filtered Y/N Quantity Size Type Code Filtered Y/N
1 Py & N
1 T&wD-  f A N
| TSoOmu A iH
2 IL | S N
* Pump rate should be <500 mL/minfor low-flow and <1 gal/minfor high Volume.
Page [ of_
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CountanUs

Laboratory Services
A eft. fJIIV or CXCCLLEUCe

Consumers Energy Company
Monitoring Well Sampling Worksheet

Well ID mLas - \4>CU Date V | Control NumberT-0 "65"4
Location 4 G~*on3 A Well Material: * PvC 1ss Iron Galv. Steel
J
Purge Method: Peristaltic Submersible 3/9 Fultz Bailer
Depth to Water Tape: £OTiCVI‘ SIN :
QC SAMPLE: MS/MSD DUP- Sonde ID: ] 0sC 1 1M Q 151t/ 1om
Deoth-to-water T/PVC (ft) A>37 Depth-To-Bottom T/PVC (ft) H (9 m Completed bv fxH
Time PH Temp Sp Cond DO DO ORP Pump Rate Water level Turbidity
min units °C uS/cm % sat. ppm mV mL/min Drawdown ft NTU
3-5 min +-0.1 NA +/-3% H#-illb  +-03ppm  +-10mv * <0.33 +/-10%
Stablization parameters for the last three readings
0710 'Z00 37.&S
o”0 <Zo\ 3CM 02~ -m .1 in. 0.77
3 7 .U%3. \7>C][ VCi- o"S "124.7 hoo m?n.7S
O"2Vp 14.0 3.Hpee\/2 AMZ7,7- 3co 37.% 04"
07u\ 70?3 IH.P §03 0,30 ~I22,q Z00 3i.%S 043
G<\Tp'L- 7]VAT? .H -0 0/003> 3.3 0'33 *M2.£ 3eo h i-fs
o1 "XV/3> 1f.0 <?03 0-37 ' 172 Zoo 37-* 0.46
0*1 Caltorcu Scurry&V6
Total Pump Time (min): Total Purge Volume (gal): 1-6 Reviewed by: I£\3
Weather: w . C\&OcUl STVOWf o't-V-'Po
Comments:
Bottles Filled Preservative Codes: A-NONE B-HNO03 C-H2S04 D-NaOH E-HO F—~2.tr
Preservative Preservative
Quantity Size Type Code Filtered Y/N Quantity Size Type Code Filtered Y/N
K X \V, E \0
\ A 2 70A i0
A K] \ W h rtyyt- M'bpe n )
11fSrvNU- K)

* Pump rate should be <500 mL/min for low-flow and <1 gal/min for high Volume.

K:\CHEM\Field Sampling\JH Campbell Forms\Monitoring Well Sampling Worksheet_REVI_041220 Page * of__



Co>jtanUs

Laboratory Services
A CENtunV Of E».C£U6 I(CE

Consumers Energy Company
Monitoring Well Sampling Worksheet

Well ID .U fc Date H[.\6-20 Control Number
Location Well Material: JJPVC O ss | | lron o Galv. Steel
Peristaltic Submersible Fultz Bailer
Depth to Water Tape: SIN: 307
QC SAMPLE: MS/MSD DUP- SondelD: a 08C 11M 15H 19M
Depth-to-water T/PVC (ft) t6- OS Depth-To-Bottom T/PVC (ft) Completed by dt
Time pH Temp Sp Cond DO DO ORP Pump Rate Water level  Turbidity
mm units uS/cm % sat. ppm mV mL/min Drawdown ft NTU
3-5min +/-0.1 NA +-3%> +/-10% +/- 0.3ppm +/- 10mV <0.33 +/-10%
Stablization parametersfor the last three readings
kOOS fO Ok
0\b (+m31 sib 3MS .us lo-ok
\o \ft (oM~ > M o TVM a-aai-i qoo \o- ob 86
M b (. M S <\A 111 [ >00 to «m!
o
M o am 305 n.°\ Q\3.s 200 lo-ob 0-0
1033 asS 3 a.Q 6-80 W -8 200 10.0b 0D
10 Vb 10G 2. ass 330 1.1 0.sfc 2bE VD00 o000
(oA 321 at> 6.<61 \Loz.3 Qo0 10-0b 00
itw
Total Pump Time (min): b Total Purge Volume (gal): \ A Reviewed by: M
Weather: Qs$°f
Comments:
Bottles Filled Preservative Codes: A-NONE B-HNO03 C-H2S04 D-NaOH E-HCl F-VktU Tyv/VrAH -
Preservative Preservative
Quantity Size Type Code Filtered Y/N Quantity Size Type Code Filtered Y/N
| \IE>\A Vit £ M (00 tv\' VO A A: nl
1 T t ft N) 1 neg*l W fite P M
I Pi al i MITO
0 1 E Jo —f— &fwvo c
* Pump rate should be <500 mL/minfor low-flow and <1 gal/minfor high Volume.
t
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CountonUs
Laboratory Serwces
LLLLLLLLLLLLLLLLLLLLLLLLL

ONC N

Consumers Energy Company
Monitoring Well Sampling Worksheet

Date 4 Ik 7‘0 Control Number 920(72“8 02

Well ID
Location A\A Well Material: X PVC [A] SS | Iron Galv. Steel
Purge Method: | Peristaltic Submersible Fultz | Bailer
Depth to Water Tape: SIN . 3\1 T,K>
QC SAMPLE: MS/MSD DUP- sondei;: X oec O 1w O 11 O 1om
Depth-to-water T/PVC (ft) AlDA Deoth-To-Bottom T/PVC (ft) Completed by
Time pH Temp Sp Cond DO DO ORP Pump Rate Water level  Turbidity
min units ° 0/ m m m in rawdown ft
3-5 min +/-0.1 Ni #@A) 'H'%A) "/“%p3ppm +/-1(\)/mv o ° <0d.33 f 'bl(\l'TU /0
Stablization parametersfor the last three readings
UEA 4-0C
W nw I1feM 3M 3C0 430 \'m<b 2m 4G 00
nn n.b#% 333 4dCOM™ 200 00
N.00 129 HG im 4204$ 2to 402 00
wr\ © t-Ql 2 n,3  2\2 20D 400 QQ
it Zk if.'Il oM «2M  3.% FFIOQ s AQo 0.0
m i bnti 241 390 340 200 400 o0
mi bOH aan  1>3" HJ MAJ-( loo MN.ob 00
W1 Ji>M n-\i B.1 HA.C t-tn 200 4.0b ao
[ -a*4 24b  4ifc *wn  aoo a 00
ISI cCis t21G A1 MY +H43£> 200 °IOb  oft
w90
Total Pump Time (min): Total Purge Volume (gal): 6') Reviewed by:
Weather: O ’ 2>4°F d(')(?'m

Comments:

RifesHle
Qeiy S We

Hesmde(lls  ANDE BHN3 G234 DNOHERDF-_

N Qaiy S T OET ReaWN
0p ~fr VOA A
5w WP £

?bM VT e

Pump rate should be <500 mL/minfor low-flow and <1 gal/minfor high Volume.

K:\CHEM\Field Samplin

g\JH Campbell Forms\Monitoring Well Samplin

g Worksheet_REVI_041220.xlIsx



CountanUs

Laboratory Services
a cunrunv or ekccueuce

Consumers Energy Company
Monitoring Well Sampling Worksheet

Control Number T-O » 0"34f> - 0*3

WellID J4CVkA\a/- \<*mn Date *<(C#m'lcn.O
Location J Well Material: PC S [ J Iron Galv. Seel
Purge Method: \/ Peristaltic Submersible Fultz Bailer

Depthto WaterTape:( s te & C e . S/Ih: \OOT>

QC SAMPLE: MS/MSD DUP- Sonde ID: Q 08C Q 11M BH [~19M
Depth-to-water T/PVC (ft) )0 -4~ Depth-To-Bottom T/PVC (ft) Completed by (AA\
Time pH Temp Sp Cond DO DO ORP Pump Rate Water level  Turbidity
min units c uS/cm % sat. ppm mv mLimin Drawdown ft NTU
3-5 min +-0.1 NA +/-3% +- 0% +/- 0.3ppm +/-10mV <0.33 +/- T0%
Stablization parametersfor the last three readings
*333 \0 4 4
) 'b M > 4.<gn ~\-<b 6U>.4 (fi 1tLf *134 .n \jeo 10.44 U.go
1 4-40 i n 37--0  s-3.e 0-U>0 AV40.| 4co0 10-4A}  tt-L/H
4 -4(/  mi.i avzfc 64 .7 if .41 -t-i4.3.V  poq) 10*1*1
13 <62 33t*3 *+53.-3 < IKfc-W5 Uf>0 10.44 AeLO
*5.08 1.1 3*5.0 6U"J  c/i7 +1*50N 100 \0-44 N .d-f
6 .io l.gq T?2! >*5 *50 ,t3 v 1"51 £ 1450 lo-L/ /
1401 6.20 “1.4 40.4 48.C  *3.n*5 + 151-4  |Cod & oA 1 -00
1404 -T-G 4a <5 41-4 H151.4. HcO \0 .ctf 6 .-14
\4 p1 <5.3d? 11 44.3 HV -1 B tarU t W o ID-44 6 -2-1
\4 \0 6 .3V m 44 .1 *157-3  0b>z? 10.44 3.60
v4afB w5.3T7 nn 44 a 43 .1 6.1% -tlsL I JUarOI* tp -44 3-37
14 IU> 6 .UM n-e> <02 .*7 41.1 4-41 * 1*50,7 ~00 to- 2.42-

1,00 t0.4 4 2 -44q

1u\ 14 m 33.a 40,x M.nc/ * 160 .3
i4n- 5.60 i .n 6 tf .-a Bn,q 4-hB -V148&.5 300 10 -*j* 2 .huj
Total Pump Time (min): Total Purge Volume (gal): Reviewed by: 0£
Weather: 32 \A/Arrihy (0\&
Comments: |A W a”A A 2ec/l -to 3>tf-
Bottles Filled Preservative Codes: ~ A-NONE B-HNO3 C-H2S04 D-NaOH E- HOl F-2IM(
Preservative Preservative
Quantity Size Type Code Filtered Y/N Quantity Size Type Code Filtered Y/N
) B N) 1 2S0ywL ft N
HUV A a a Uow\\- NJ&M. N
\ _ 0 NJ \ vu WbVfe sKi
\ -1 \Y, F

* Pump rate should be <500 mL/minfor low-flow and <1 gal/minfor high Volume.
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Laboratory Services
A CtMunv OF CKCULUEXCE

Consumers Energy Company
Monitoring Well Sampling Worksheet

Well ID <Jt4G-M*A)~ PateM +IU> «'LO'LO Control Number 'IQ -b 'h”™ <o - ° X>
Location Well Material: 0PV C o S o Iron |:| Galv. Steel
Purge Method: n/ Peristaltic Submersible Fultz Bailer
Depth to Water Tape: S/N:
QC SAMPLE: MS/MSD DUP- SondelD: o 08C o 11M |:| 15H W7 19M
Depth-to-water T/PVC (ft) Depth-To-Bottom T/PVC (ft) | Completed by CV+f
Time pH Temp Sp Cond DO DO ORP Pump Rate Water level  Turbidity
min units uS/cm % sat. ppm mV mL/min  Drawdown ft NTU
3-5 min +/- 0.1 NA +/-3% +/-10% +/- 0.3ppm +/-10mV <0.33 +/-10%
Stablization parametersfor the last three readings
[H'U h *5 -CfLfi 5U .U 4 H<b Tldag * lo o 170
i 7,1 uil.u 30 +1 "Tinn % 300 \oj ft
1 ~r M .11 1 .13
n .
143H 6. u3 7.» A >4 . VS *141 1 i) 3 3 8
t0iLec4M Scunr\pl/>S (2 V43 6 Abr" Vi/w f
Total Pump Time (min): Total Purge Volume (gal): Reviewed by: EL
Weather:
hcL P6. | £2-
Comments:
Bottles Filled Preservative Codes: A-NONE B-HNO03 C-H2S04 D-NaOH E-HC F-_
Preservative Preservative
Quantity Size Type Code Filtered Y/N Quantity Size Type Code Filtered Y/N
* Pump rate should be <500 mL/minfor low-flow and <1 gal/minfor high Volume.
Page _ of *
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Laboratory Services
a ctNiunv or rxemcucc

Consumers Energy Company
Monitoring Well Sampling Worksheet

Well ID <)HC Date Control Number 20" A3°15"Q #4
. L A
Location Well Material: PC o S [ Iron Galv. Steel
Purge Method: Peristaltic Submersible Fultz Bailer
Depth to Water Tape: SIN:
QC SAMPLE: MS/MSD | | DUP" £>3 Sonde ID: 53 °8c 11M o 15H 0o 19M
Depth-to-water T/PVC (ft) (M Depth-To-Bottom T/PVC () a-i'fcS Completed by. diwa
Time pH Temp Sp Cond DO DO ORP Pump Rate Water level  Turbidity
min units uS/cm % sat. ppm mV mL/min  Drawdown ft NTU
3-5 min +/-0.1 NA +/-3% +/-10% +/- 0.3ppm +/-10mV <0.33 +/-10%
Stablization parametersfor the last three readings
ASAL
Q<b5k  (*-20 200 4a82.3 100 M 0o
S-xn boir 13.6 14 4310- IS-N oo
0°io£> $-2£ & 10.\ 1-2.0 420°1.0 20D 1S-11 ov
b/# 84 0-0C 200 \s-uU 0.0
CM T7V5 o-~1  420ftm 200 IS/l oo
n.b +20$.1 20C> 0-o0
% .1°1 4 L>8 0-81  +P»M 20t> 1%0- 1| 00
Total Pump Time (min): Total Purge Volume (gal): | | Reviewed by: M
Weather:
Comments:
Bottles Filled Preservative Codes: A-NONE B-HNO3 C-H2S04 D-NaOH E-HC F-_
Preservative Preservative
Quantity Size Type Code Filtered Y/N Quantity Size Type Code Filtered Y/N
2£0>1 HELG A
a \ A h)
a \ 6 a‘.J
ouwk 7- A 6 Ai
:Pump rate should be <5600 mL/min for low-flow and <1 gal/minfor high Volume.
Page _ of
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Consumer*£ncryy >

Countan Us

Laboratory Services Consumers Energy Company
a ctMunv ofr [}

eeeeeeee

Monitoring Well Sampling Worksheet

Well ID \\\C Date Mt-V& Control Number E

Location Well Materia 1. I‘{ PVC 1SS | | lIron 1 Galv. 5teel
A - . :

Purge Method: Peristaltic Submersible Fultz Bailer

Depth to Water Tape: W S/\ :

QC SAMPLE: MS/MSD DUP- Sonde ID: * 08C Q 11M Q 15H [J 19M

Depth-to-water T/PVC (ft) Depth-To-Bottom T/PVC (ft) Completed by
Time pH Temp Sp Cond DO DO ORP Pump Rate Water level  Turbidity
min units °C uS/cm %sat. ppm mV mL/min Drawdown ft NTU
3-5 min +/- 0.1 NA +/-3% +/-10% +/- 0.3ppm +/- 10mV i <0.33 +/-10%

aib 10-74
nbo (OAA? aw 489 2> \ooH 0-0
\Y>& 83\4 eigP> 4,73 X0 ion) 00
\ado I XG'l ftisn xod QM Oo
we b1 M7 24 20g 353 200 oM 00
IT50 an atA 3H& '200 1034 0,0
ti’dc 4l .04 204 3n tiIM-l 200 ioH
b V\A  iwg 3HC 700 jord 0.0
MB 3 AN \w 2-4% 20 \wnq 00
\3it> %1 344 2fiS ¥1848 aco0 11U c&c;4

2s GF «aR Y 542 28U +1*4 200 UM
mV

S5

Total Pump Time (min): Total Purge Volume (gal): 2‘& Reviewed by:
Weather:
Comments:
Bottles Filled Preservative Codes: AIONE B-HNO3 C-H2S04 D-NaOH E-HC F-
Preservative Preservative
Quantity Type Code Filtered Y/N Quantity Size Type Code Filtered Y/N

‘I%QV[K@M

* Pump rote should be <500 mL/minfor low-flow and <1 gal/minfor high Volume.
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CcjnlonUs

Laboratory Services
A CtNIUIVr or EXCELLENCE

Consumers Energy Company

Monitoring Well Sampling Worksheet

Well ID "VS02%>  Date -ID Control Number 70'0347'OF,
Location CD'VAQX]' Well Material: PVC SS [*j Iron 1 Galv. Steel
Purge Method: | A Peristaltic Submersible Fultz | Bailer
Depth to Water Tape: AOVl KS’Y S/\ '2)(3A>5U>
QC SAMPLE: R/ISIMSD DUP- Sonde ID: B Q 1m Q 1sH 19M
Depth-to-water T/PVC (ft) Depth-To-Bottom T/PVC (ft) Completed bv
Time pH Temp Sp Cond DO DO ORP Pump Rate Water level  Turbidity
min units °C uS/cm % sat. p mV mL/min Drawdown ft NTU
35 min +1-0.1 M -39 Y2  H-ozppm  H-10mv <0.33 +H-10%
Stablization parametersfor the last three readings
\Vi° tl-a?
Go5 R-VI <45 30.0 m* 0 7.7-
\y 2\ <To1 51 7£4 $.41 +14S8-1 0Q0 477 o0
mo4 5-53  <&W n/u 4"003 o000 11-7* oo
H® 5. .34 Goo.o 7-50? +Wis 700 UY-77 OO
mm 6.4 1 W.o 44 +ITS-C 700 iwrzz 0.0
(Hi°l 5AS ft.11 n.£3> +113.1 200 11-77 00
ah L tl ‘bl w -1 -V2.1 200 1172 00
t HTP| GH f>1 W .4 -1aS nflfc.M- 700 11.22 fl.o
m*>0
14 41
Total Pump Time (min): <t Total Purge Volume (gal): <p Reviewed by:
Weather: ASIUMW. °P on-x-i, %
M
Comments:
Bottles Filled Preservative Codes: ANONE B-HNQ3 C'H2804 D-NaOH E-HCl F-_
Preservative Preservative
Quantity Size Type Code Filtered YN Quantity Size Type Code Filtered Y/N
| USw\\ A "f"
1 fc N
1 A

* S
Pump rate should be <500 mL/minfor low-flow and <1 gal/minfor high Volume.
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Consumers Energy Company
Monitoring Well Sampling Worksheet

Laboratory Services

t-ctNumi or cucetLEuCE

Control Number. 2 0 AO‘DS—O)

Well ID Date
Location Owe Well Material: |» |PVC Ss Iron u] Galv. Steel
Purge Method: < Peristaltic Submersible Fultz Bailer
Depth to Water Tape: (p adcp> SIN: )O05
QC SAMPLE: MS/MSD DUP- Sonde ID: |:| 08C 11M 15H 19M
Depth-to-waterT/PVC (ft) if- 7 1 Depth-To-Bottom T/PVC (ft) W * Completed by C
Time pH Temp Sp Cond DO DO ORP Pump Rate Water level Turbidity
min units uS/cm Vtsat. ppm mV mL/min Drawdown ft NTU
3-5min +/- 0.1 NA +/-3% +/-10% +/- 0.3ppm +/-10mV <0.33 +/-10%
Stablization parametersfor the last three readings
tIs
allf as i JKO AT75 i<u
'S0 5 5.0 o il HXS %0 11 aw
/b)0 s.00 M | H i M | /to 2-10
[SIS W n% M | 107 Vo a>ov
120 ai.y 3 XI Nno V.7 5 it
i$25 111 5>1.6 5-7 6 m.o no tns
IShO  S.OH f-H 3m.0 3K7 bV vd m
MO 5.034d 3M.Qi ol.s onx no | S
Iry"7
Total Pump Time (min): Total Purge Volume (gal): , 0 éw/\ Reviewed by:
Weather:
Comments:
Bottles Filled Preservative Codes: A-NONE B-HNO03 C-H2S04 D-NaOH E-HCI F-
Preservative Preservative
Quantity Size Type Code Filtered Y/N Quantity Size Type Code Filtered Y/N
1 P-S- <MO£ jp
1 J, % A 1
1 250 W A
1 inOOTA IS \ ft 1
* Pump rate should be <500 mL/minfor low-flow and <1 gal/minfor high Volume.
Page _ of
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CcjitmUss

Laboratory Services
A CENUjrtV or CHCI"LLtHGE

P?-21 s

it C_

Well ID

Location

Consumers Energy Company

Monitoring Well Sampling Worksheet

Control Number 70- OHOE “02
] SS | Iron

Date ft ft-7C

Well Material: pvc Galv. 5teel

Purge Method: Peristaltic Submersible Fultz Bailer
Depth to Water Tape: sa |p or
QC SAMPLE: MS/MSD DUP- sondei>: __Josec Q 1M ft 15 Q 19m
Depth-to-water T/PVC (ft/ AA ft Depth-To-Bottom T/PVC (ft) }](ft Completed b
Time pH Temp Sp Cond DO DO ORP Pump Rate Water level  Turbidity
min units °C uS/cm % sat. ppm mV mL/min Drawdown ft NTU
3-5 min +-0.1 N +/-3% +/-10%  +-03ppm  +/-10mV ’ <0.33 +/-10%
Stablization parametersfor the last three readings
1325 2-00 6X2
ft 0\ 7t 53V zH,C £03 c.ot- 2XQ
1331 IX 70ft W X ftto 6ftft 200 On 1,7 ft
(331 1X2 7-7 21.3 35.3 it 7it 76.%  ZOO c,n Y
HIT. IX1I 73 azz 33ft  X0O al 24O b.n ICI
ftM  tUA 7t 373 *£H Z00 CM 1Az
mi  *76 57.1  fe1 Oft0 <200 P2 X
0SO0 7.7 75ft  37.1 96.7 to ).C
dvw 75 11X 373 1012 Z0O cpz Xl
IW 7-* 2%y 3,ft"  yo3ft b°0 657 w
/in ftft7 7-7- Zt-Y Xg*? /63 ft 200 e « 130
to7 ft3t 10 271t 577 MX 100 69 ft
pO 10 75ft o7t 5f7  im 160 on ms
m.1 1ft ft.} TR 3.36 /o7v7 100 6 to my
ftto 7,/ 30.7 76.r torn 100 CP2  /.fts3
Total Pump Time (min): 7A Total Purge Volume (gal): Reviewed by: (Tfc
WeatFAr: ocf-AVXo
Comments:
Bottles Filled Preservative Codes: A-NONE B-HNO03 C-H2S04 D-NaOH E-HClI F -_
Preservative Preservative
Quantity Size Type Code Filtered Y/N Quantity Size Type Code Filtered Y/N
1 ))3 -'ft H]:C £ ft
1 4) 1 1A
I 0-50* I, to
1 )0.00 AN | A \Y

* Pummmd be <500 mL/minfor low-flow and <1 gal/minfor high Volume.
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CojntanUs

Laboratory Services
A CtNiUrtv or OXfUEUCt

WellID PZ-'MOIT

Purge Method: M Peristaltic
Depth to Water Tape: 0-/g6U
QC SAMPLE: MS/MSD
Depth-to-water T/PVC (ft)
Time pH Temp
min units °C
3-5 min +/-0.1 NA
i00(]
/00 \ H.13 u
H-V- 6.M
10\\ n.a<\ it a
Hn Us
iOt) H.V6 6.5
J0Z6 o
1031 H bb CM
10b(, tf.Jf
loH / H.'b G "M
10 % 1, A
/08"
io56 1°0
t/oi hmo 7. (9
iioi.
'TtW ~

Total Pump Time (min): [/

Weather:
Comments:
Bottles Filled
Quantity Size
2
2 i
2 -2.50 rw\
H I000r~\

Consumers Energy Company

Monitoring Well Sampling Worksheet

Control Number 3-0~0OHO£-03
Galv. Steel

Date M/*/OI10
WelLdtatemal: PVC
Submersible
S/f: 100 &
fy bpup-o05" Sonde ID:
Depth-To-Bottom T/PVC (ft) |J *3
Sp Cond DO DO
uS/cm % sat. ppm
+/-3% +/-i0% +/- 0.3ppm

] sS

Fultz

Q 08C

ORP

mV
+/-10mV

Stablization parametersfor the last three readings

15.0 ac.(
3 1M a.nz
0 X-0 11T 3.55
U T 2-K
C“V;!_r M W - M
3 ;¢ M h n
1 Ib- ( uw
A.3.-3 /3,0 1> 5<r
iX'c [1-0 MsS
rm lu H I. mm
n- v Il 0 /.81
m /10'5 W
lo. 7
Total Purge Volume (gal): ,0

Preservative Codes:
Preservative
Type Code Filtered Y/N Quantity
IrID fA (b ald
A 1
A |
s/ 16 |

* Pump rate should be <500 mL/minfor low-flow and <1 gal/minfor high Volume.

K:A\CHEM\Field Sampling\JH Campbell Forms\Monitoring Well Sampling Worksheet_REVI_041220.xIsx

141
IMM-M

Size

Iron

("1

[ ] 11M

Completed by

Bailer

A 15H

Y

Pump Rate Water level

mL/min

*

%<>0
10 O
ow
too

&0o

100
c270

2 St)

00O
300
30(9

JOb

Reviewed by:

A-NONE B-HNO03 C-H2S04 D-NaOH E-HCIF-_

Type

<0.33

Drawdown ft

% °H

W

d.wW
%

9,9%

9.71

Q.9(7

n

ft$

Preservative

Code

Page

Q 19M

Turbidity

NTU
+/- x0%

2-?<r

2j0 !
tff

[.\W
hCt

Ir 61

/m(>1
Lw

'.<0

A37
AV/

Filtered Y/N



cojntanUs

Laboratory Services
A CINTURV Of CKCtLLtIICE

Well ID %'Zr
Location i\\\C

Purge Method: y Peristaltic

Depth to Water Tape: GcoWoV-

QC SAMPLE: MS/MSD
Depth-to-water T/PVC (ft) /A\ 7?5
Time pH Temp
min units
3-5min +/- 0.1 NA
@
b 3*
uc
oM C.HM
S'c
IN | C -A %1
S.s
/0ol G-CO VO
USX
(70%

Total Pump Time (min): 5 H
Weather:

Consumers Energy Company
Monitoring Well Sampling Worksheet

Date M"
Well Material: » PVC g ss
Submersible Fultz
S/N: |00£>
DUP- SondelD: i 08C
Depth-To-Bottom T/PVC (ft) 0
Sp Cond DO DO ORP
uS/cm Uat. ppm mV
+/-3% +/-10% +/- 0.3ppm +/- IOmV

Stablization parametersfor the last three readings

‘no a-o

CH.C 1<A ishi
cun nsm
ao 1$2. >5
COTj /sox
coa 15A NA,O
con isn m r
oon rn M ol

Total Purge Volume (gal): j $ 1]@

Iron

O 11M

Galv. Steel

Bailer

[7] 154

Completed by acy

Pump Rate Water level

mL/min

JH O

no
no
wq
NO
no

(HO

/HO

Reviewed by:

Type

Comments:
Bottles Filled Preservative Codes: A-NONE B-HNO03 C-H2SQ4 D-NaOH E-HC F -_
Preservative

Quantity Size Type Code Filtered Y/N Quantity Size

e 15 6 E|
[ T A
i £

2 1G8Dw \) Q 1

* Pump rate should be <500 mL/minfor low-flow and <1 gal/minfor high Volume.
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Drawdown ft

<0.33

ly, <7

nn\
n,ot
/-Im
n>v
W |

HV

/HiQ

Preservative

Code

Page.

O 19M

Turbidity

NTU
+/-10%

2 x 2

2mo

2no

|.VH
NX

Filtered Y/N

of



Appendix B
Second Semiannual Monitoring Report

TRC | Consumers Energy
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2020 Semiannual
Groundwater Monitoring
Report and Fourth
Quarter Hydrogeological
Monitoring Report

JH Campbell Power Plant
Pond A CCR Unit

West Olive, Michigan

January 2021

Seeell £ Hon e

Sarah B. Holmstrom, P.G.
Project Manager/Hydrogeologist

TRC | Consumers Energy

Final
X\WPAAM\PJT2\367390\000012020Q4 POND A\R367390.0 POND A.DOCX

Prepared For:

Consumers Energy

Prepared By:

TRC
1540 Eisenhower Place
Ann Arbor, Michigan 48108

R

kristin Lowery, E.I.T.
Project Engineer
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1.0 Introduction

On April 17, 2015, the United States Environmental Protection Agency (USEPA) published the
final rule for the regulation and management of Coal Combustion Residuals (CCR) under the
Resource Conservation and Recovery Act (RCRA) (the CCR Rule) (USEPA, April 2015 as
amended). Standards for groundwater monitoring and corrective action codified in the CCR
Rule (40 CFR 257.90 — 257.98), apply to the Consumers Energy Pond A CCR Unit at the JH
Campbell Power Plant Site (JHC Pond A).

On December 28, 2018, the State of Michigan enacted Public Act No. 640 of 2018 (PA 640) to
amend the Natural Resources and Environmental Protection Act, also known as Part 115 of PA
451 of 1994, as amended (a.k.a., Michigan Part 115 Solid Waste Management). On March 18,
2019, Consumers Energy submitted the Pond A Hydrogeological Monitoring Plan, JH Campbell
Power Plant, West Olive, Michigan (Pond A HMP) (TRC, March 2019; Revised July 2019),
which includes the Pond A Assessment Monitoring Plan (Pond A AMP), to the EGLE to comply
with the requirements of Part 115, Rule 299.4905 and the December 21, 2018 Consent
Agreement No. 115-01-2018. The Pond A HMP and AMP were revised per EGLE comments
on July 30, 2019 and approved by EGLE on August 13, 2019.

On behalf of Consumers Energy, TRC has prepared this 2020 Semiannual Groundwater
Monitoring Report and Fourth Quarter 2020 Hydrogeological Monitoring Report for the JH
Campbell Pond A CCR Unit (Semiannual Report) to cover the semiannual groundwater
monitoring conducted in October 2020 to comply with the CCR Rule and the Pond A HMP and
AMP. Pond A remains in assessment monitoring. Given the alignment of PA 640 to comply
with the CCR Rule and the congruencies between the two programs, data collected and
evaluated under both programs are presented together in this report.

1.1 Statement of Adherence to Approved Hydrogeological Monitoring Plan

This Semiannual Report has been prepared by TRC on behalf of Consumers Energy to present
groundwater monitoring data collected from the JH Campbell Pond A. This report was prepared
in accordance with the items listed in Appendix A (Solid Waste Monitoring Submittal
Components) of the May 15, 2015 Michigan Department of Environmental Quality - Office of
Waste Management and Radiological Protection (MDEQ-OWMRP), now the Michigan
Department of Environment, Great Lakes, and Energy (EGLE) Materials Management Division
(MMD) communication prescribing the format for solid waste disposal facility monitoring
submittals as published in OWMRP-115-29, dated July 5, 2013 Format for Solid Waste Disposal
Monitoring Submittals. All references herein to the EGLE are inclusive of the MDEQ.
Information contained in this report was prepared in adherence to the July 2019 Pond A HMP
and AMP, approved by the EGLE on August 13, 2019.

1.2 Program Summary

Consumers Energy first reported the potential for statistically significant increases (SSls) for
Appendix Il constituents in the Annual Groundwater Monitoring Report, JH Campbell Power
Plant, Pond A CCR Unit (TRC, January 2018). The statistical evaluation of the Appendix Il
indicator parameters confirming SSls over background were as follows:
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m  Boron at JHC-MW-15006, JHC-MW-15007, JHC-MW-15008, JHC-MW-15009, JHC-MW-
15010, and JHC-MW-15011; and

m  Sulfate at JHC-MW-15006, JHC-MW-15007, JHC-MW-15008, JHC-MW-15009, JHC-MW-
15010, and JHC-MW-15011.

As discussed in the 2018 Annual Groundwater Monitoring Report for the JH Campbell Power
Plant Pond A CCR Unit (2018 Annual Report) (TRC, January 2019), Consumers Energy
initiated an Assessment Monitoring Program for Pond A pursuant to §257.95 of the CCR Rule
that included sampling and analyzing groundwater within the groundwater monitoring system
for all constituents listed in Appendix Ill and Appendix IV. After subsequent sampling for
Appendix IV constituents, Consumers Energy provided notification that arsenic was present at
statistically significant levels above the federal groundwater protection standards (GWPS)
established at 10 ug/L (TRC, 2019) in one out of six downgradient monitoring wells at Pond A
as follows:

= Arsenic at JHC-MW-15011.

The CCR Rule 40 CFR §257.96(a) requires that an owner or operator initiate an assessment of
corrective measures (ACM) to prevent further release, to remediate any releases, and to restore
impacted areas to original conditions if any Appendix IV constituent has been detected at a
statistically significant level exceeding a GWPS. The Assessment of Corrective Measures
(ACM) (TRC, September 2019) was initiated on April 15, 2019 and was certified and submitted
to the EGLE on September 11, 2019 in accordance with the schedule in §257.96. In addition,
Consumers Energy is preparing a site-wide remedial action plan (RAP) for the JH Campbell site
per the Consent Agreement No. 115-01-2018 executed by Consumers Energy and the EGLE on
December 21, 2018.

Consumers Energy will continue to evaluate corrective measures in accordance with §257.96
and §257.97 as outlined in the ACM and will continue executing the self-implementing
groundwater compliance schedule in conformance with §257.90 - §257.98, which includes
semiannual assessment monitoring in accordance with §257.95. In addition, quarterly
monitoring is performed in accordance with the Pond A HMP and AMP under Part 115. The
initial implementation of the Pond A HMP and AMP was presented in the 2019 Annual
Groundwater Monitoring and Corrective Action Report and Fourth Quarter 2019
Hydrogeological Monitoring Report (2019 Annual Report) (TRC, January 2020). This
Semiannual Report presents the results of the fourth quarter 2020 Pond A HMP and AMP
event, which also serves as the second semiannual assessment monitoring event for 2020
conducted in accordance with §257.95.

1.3 Site Overview

The JH Campbell Plant is a coal fired power generation facility located in West Olive, Michigan,
on the eastern shore of Lake Michigan. It is bordered by the Pigeon River on the south,

156th Avenue on the east, and Croswell Street to the north with Lakeshore Drive bisecting the
site from north to south. The power generating plant consists of three coal fired electric
generating units located on the western side of the site and the CCR disposal area is on the
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east side of the site, east of Lakeshore Drive. Figure 1 is a site location map showing the facility
and the surrounding area.

1.4 Geology/Hydrogeology

The upgradient/background wells are located to the north-northwest of the JHC Dry Ash Landfill.
Groundwater is typically encountered around 30 to 35 feet below ground surface (ft bgs), except
in the recently excavated areas of Bottom Ash Ponds 1-2 and Bottom Ash Pond 3 South where
groundwater is now within 5 to 10 ft bgs due to grade changes, and generally flows to the south-
southeast toward the Pigeon River. The subsurface materials encountered at the JH Campbell
site generally consist of approximately 40 to 60 feet of poorly graded, fine-grained lacustrine
sand. A laterally extensive clay-rich till is generally encountered within approximately 40 to 60 ft
bgs across the site that according to deep drilling logs conducted at the JH Campbell Power
Plant (just west of the CCR units) is on the order of 80 feet thick and extends to the top of shale
bedrock approximately 140 ft bgs.
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2.0 Groundwater Monitoring

2.1 Monitoring Well Network

Consumers Energy established a groundwater monitoring system for the JHC Pond A, which
consists of 12 monitoring wells (six background monitoring wells and six downgradient
monitoring wells) that are screened in the uppermost aquifer. The monitoring well locations are
shown on Figure 2. Six monitoring wells located north-northwest of the Dry Ash Landfill provide
data on background groundwater quality that has not been affected by CCR management at the
site (JHC-MW-15023 through JHC-MW-15028). The six downgradient wells (JHC-MW-15006,
JHC-MW-15007. JHC-MW-15008R, JHC-MW-15009, JHC-MW-15010, and JHC-MW-15011)
are located south and southeast of Pond A.

As shown on Figure 2, monitoring wells JHC-MW-15029 and JHC-MW-15030 are used for
water level measurements only.

2.2  October 2020 Assessment Monitoring

Consumers Energy personnel performed gauging and sampling of monitoring wells associated
with Pond A from October 19 through October 23, 2020. Groundwater monitoring was
performed in accordance with the approved Pond A HMP and AMP and the JH Campbell
Monitoring Program Sample Analysis Plan (SAP) (ARCADIS, May 2016). Groundwater
samples collected during the October 2020 event were submitted to Consumers Energy
Laboratory Services in Jackson, Michigan, for analysis of the following metals and inorganic
indicator constituents:

Section 11511a(3)(c) — Detection Monitoring Section 11519b(2) — Assessment
Constituents Monitoring Constituents
Boron Antimony
Calcium Arsenic
Chloride Barium
Fluoride Beryllium
Iron Cadmium
pH Chromium, total
Sulfate Cobalt
Total Dissolved Solids (TDS) Copper
Fluoride
Lead
Lithium
Mercury
Molybdenum
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Section 11511a(3)(c) — Detection Monitoring Section 11519b(2) — Assessment

Constituents Monitoring Constituents
Nickel
Radium 226 and 228
Selenium
Silver
Thallium
Vanadium

Zinc

Static water level measurements were collected at all locations after equilibration to atmospheric
pressure. The depth to water was measured according to ASTM D 4750, “Standard Test
Method for Determining Subsurface Liquid Levels in a Borehole or Monitoring Well” and
recorded to the nearest 0.01 foot. Static water elevation data are included in the attached field
records (Appendix E) and summarized in Table 1.

Groundwater samples were collected using a peristaltic pump or submersible pump in
accordance with low flow sampling protocol and were not field filtered to allow for total metals
analysis. In addition, field parameters including dissolved oxygen, oxidation reduction potential,
specific conductivity, temperature, and turbidity were collected at each well as shown on Table
2. All samples were collected in vendor-provided, nitric acid pre-preserved (metals only) and
unpreserved sample containers and submitted to the laboratory for analysis. Consumers
Energy followed chain of custody procedures to document the sample handling.

Monitoring wells JHC-MW-15007, JHC-MW-15009, JHC-MW-15010, and MW-13 had an
insufficient amount of groundwater present to collect a sample during the October 2020
sampling event.

Consumers Energy collected quality assurance/quality control (QA/QC) samples during the
October 2020 groundwater sampling event. The QA/QC samples consisted of two field blanks,
two equipment blanks, three field duplicates (JHC-MW-15028, JHC-MW-15006, and MW-14S),
and one field matrix spike/matrix spike duplicate (MS/MSD) samples collected from JHC-MW-
15025.

2.2.1 Analytical Data and Relevant Screening Criteria

Analytical results from the fourth quarter 2020 monitoring event are included in the attached
laboratory reports (Appendix D). Fourth quarter 2020 groundwater analytical data is
summarized in Table 3 (background monitoring wells), Table 4 (downgradient monitoring wells),
and Table 5 (GSI monitoring wells), as well as the associated Part 201 generic drinking water
criteria and generic GSI criteria.
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2.2.2 Data Quality Review

Data were evaluated for completeness, overall quality and usability, method-specified sample
holding times, precision and accuracy, and potential sample contamination. The data were
found to be complete and usable for the purposes of the Pond A HMP and AMP program, with
the exception of TDS for the GSI monitoring wells during the October 2020 event. The TDS
data collected from the GSI wells during the October 2020 event varied significantly from
historical data at the well locations and contained potential errors introduced from inaccurate
pre-determined bag weights provided by the lab materials manufacturer; therefore, the TDS
data at the GSlI locations are considered unusable for the purposes of the monitoring program
during the semiannual event. The data quality reviews for the Pond A network wells are
summarized in Appendix A.

2.2.3 Groundwater Flow Rate and Direction

Groundwater elevations measured across the Site during the October 2020 event using several
wells throughout the RCRA CCR well network are provided on Table 1. October 2020
groundwater elevations were used to construct the groundwater contour map provided on
Figure 3. The average hydraulic gradient of 0.0040 ft/ft was calculated using the following well
pairs: JHC-MW-15029/JHC-MW-15030, JHC-MW-15029/JHC-MW-15005, JHC-MW-15019/JHC-
MW-15035 and JHC-MW-15023/JHC-MW-15037 (Figure 2). Using the mean hydraulic
conductivity of 62 ft/day (ARCADIS, 2016) and an assumed effective porosity of 0.4, the
estimated average seepage velocity is approximately 0.63 ft/day or 230 ft/year for the October
2020 event.

The general groundwater flow direction is similar to that identified in previous monitoring rounds
and continues to demonstrate that the downgradient wells are appropriately positioned to detect
the presence of constituents that could potentially migrate from Pond A.
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3.0 Statistical Evaluation

Assessment monitoring is continuing at Pond A in accordance with the AMP and §257.95 while
corrective measures are further evaluated in accordance with §257.96 and §257.97 as outlined
in the ACM. The following section summarizes the statistical approach applied to assess the
fourth quarter 2020 groundwater data in accordance with the assessment monitoring program.
The statistical evaluation details are provided in Appendix B (Statistical Evaluation of October
2020 Assessment Monitoring Sampling Event).

3.1 Establishing Groundwater Protection Standards

The GWPSs are used to assess constituent concentrations present in groundwater as a result
of CCR Unit operations by statistically comparing concentrations in the downgradient wells to
the GWPSs for each detection and assessment monitoring constituent. The calculation of the
Appendix IV GWPSs is documented in the Groundwater Protection Standards technical
memorandum included in Appendix C of the 2018 Annual Report. Pursuant to the Pond A
AMP, GWPSs were established for the Appendix Il constituents and the Part 115 Section
11511a(3) constituents not included in Appendix Il of the CCR Rule (i.e. iron) and Section
11519b(2) constituents not included in Appendix IV of the CCR Rule (i.e. copper, nickel, silver,
vanadium, and zinc) in accordance with 40 CFR 257.95(h), as amended. The calculation of the
Appendix Il GWPSs is documented in the Groundwater Protection Standards technical
memorandum included in Appendix G of the 2019 Annual Report. The calculation of the
additional Part 115-specific constituent GWPSs is documented in the PA 640 Constituent
Groundwater Protection Standards technical memorandum included in Appendix B of the Third
Quarter 2020 Hydrogeological Monitoring Report (TRC, October 2020).

3.2 Data Comparison to Groundwater Protection Standards

Consistent with the Statistical Analysis of Groundwater Monitoring Data at RCRA Facilities,
Unified Guidance (Unified Guidance) (USEPA, 2009), the preferred method for comparisons to
a fixed standard are confidence limits. An exceedance of the standard occurs when the 99
percent lower confidence level of the downgradient data exceeds the GWPS. As documented
in the January 14, 2019 Notification of Appendix IV Constituent Exceeding Groundwater
Protection Standard per §257.95(g), arsenic was present at statistically significant levels above
the GWPSs in one of the six downgradient wells (JHC-MW-15011) at Pond A based on the
statistical data comparison for the first semiannual assessment monitoring event (June 2018),
included as Appendix D of the 2019 Annual Report.

The fourth quarter 2020 statistical evaluation indicates that arsenic at JHC-MW-15011, in
addition to the statistically evaluated Part 115 constituents boron at JHC-MW-15010 and
vanadium at JHC-MW-15006 and JHC-MW-15011, are present at statistically significant levels
above the GWPSs. Arsenic was identified at downgradient monitoring well JHC-MW-15011 at
statistically significant levels exceeding the GWPS during the initial assessment monitoring
event conducted in June 2018. As shown in the data tables and trend tests included in
Appendix B, arsenic concentrations at JHC-MW-15011 have begun to decline in 2020 but
remain above the GWPS. Boron at JHC-MW-15010 was identified at statistically significant
levels exceeding the GWPS in the third quarter 2020 monitoring event. Boron concentrations at
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monitoring well JHC-MW-15010 showed an initial increase in 2019, around the timing of the
completion of Pond A capping activities and have remained generally stable in 2019 and 2020.
Vanadium concentrations at JHC-MW-15006 and JHC-MW-15011 have been generally stable
at levels above the GWPS since monitoring for vanadium began in fourth quarter 2019. The
addition of the fourth quarter 2020 monitoring event data to the dataset provided sufficient
confidence that vanadium exceeds the GWPS.

No other constituents were observed at statistically significant levels exceeding the GWPSs in
downgradient monitoring wells at the JHC Pond A during the fourth quarter 2020. A summary of
the confidence intervals for October 2020 are provided in Table 6. Table 7 provides a summary
of the statistically significant GWPS exceedances over the most recent four monitoring events.

Groundwater chemistry is currently changing as a result of closure activities performed at Pond
A. As discussed in the ACM, Pond A has been decommissioned with final cover in place in the
summer of 2019, and groundwater flow direction has changed such that groundwater generally
flows to the south-southeast and mounding is no longer observed as it had been when hydraulic
loading was actively taking place. The cessation of hydraulic loading and recharge of the
aquifer are expected to have an influence on groundwater conditions, and many Appendix IlI
and Appendix IV, and Part 115-specific constituents may be affected by this change.
Groundwater conditions will continue to be monitored while corrective measures continue to be
evaluated and a remedy is selected. Continued groundwater monitoring may reduce
uncertainty surrounding the potential changes in groundwater oxidation-reduction conditions
and the effect on contaminant transport. These observations will be critical for the comparison
of corrective measures alternatives.

3.3 GSI Compliance Monitoring Trends

Pursuant to the AMP, trend tests will be used to evaluate groundwater quality at the GSI
monitoring wells. The GSI monitoring wells will be evaluated for detected constituents
(antimony, arsenic, barium, chromium (total), lithium, molybdenum, and selenium) that, based
on monitoring data from Pond A, have the potential to exceed generic GSI criteria at the Pond A
downgradient monitoring wells as detailed in the AMP. Groundwater data collected from the
Pond A wells indicates the presence of TDS and vanadium above generic GSI criterion in one
or more of the Pond A wells (e.g. JHC-MW-15011) (Table 4). Given that TDS and vanadium
data at the Pond A monitoring wells are above the generic GSI criterion for several consecutive
quarterly events, vanadium and TDS will be added to the list of constituents evaluated at the
GSI compliance wells associated with the Pond A AMP.

Separately, TDS and vanadium were analyzed at the GSI compliance wells in the fourth quarter
as part of supplemental sampling in support of the site-wide RAP. As such, the vanadium data
has been included in the fourth quarter data summary table (Table 5) and shows that vanadium
concentrations in groundwater are detected at levels below or slightly above the laboratory
reporting limit, well below the GSI criterion. As discussed in Section 2.2.2 and noted on Table
5, TDS data collected from the GSI wells for the October 2020 event were determined to be
unusable and are not included in Table 5, however, data collected from the GSI wells during
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previous events have remained well below GSI criteria as shown in Appendix C and will be
confirmed as such in the upcoming 2021 sampling events. Although boron concentrations have
shown an increase at several of the Pond A wells subsequent to capping activities (discussed
above in Section 3.2), the boron concentrations at the Pond A boundary remain well below the
associated GSI criterion (Table 4).

Time-series plots for the GSI monitoring wells MW-13, MW-14S, PZ-24S, and PZ-40S, including
assessment monitoring data collected from June 2018 through October 2020" for the
aforementioned GSI monitoring constituents detailed in the Pond A AMP, are included in
Appendix C. In accordance with the Pond A AMP, the detected constituents at the GSI
monitoring wells were evaluated using trend analysis. Specifically, the Mann-Kendall test for
trend was performed at a significance level (a) of 0.01 per tail for each constituent/sampling point
dataset to assess trends. Sen’s Slope estimator was used to assess the magnitude of the slope
and the Mann-Kendall test was used to determine if the slope was statistically significant. Trend
analysis was not performed on constituent/sampling point datasets that were primarily not
detected. The trend analysis shows that there are no statistically significant trends at the GSI
wells.

All of the constituent concentrations at the GSI monitoring wells are below their respective Part
201 generic GSI criteria in October 2020 (Table 5) and there are no statistically significant
trends based on the trend analysis (Appendix C).

" An insufficient amount of groundwater was present in February and April 2020 to collect samples for total
metals for MW-13. Select dissolved metal results collected at MW-13 in accordance with the JH Campbell
Dry Ash Landfill Hydrogeological Monitoring Plan (HMP) are included in the time-series plots for February
and April 2020.
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4.0 Conclusions and Recommendations

Assessment monitoring is ongoing at Pond A while corrective action continues to be assessed.
Pond A has been decommissioned and the final cover has been placed. The statistical
evaluations have confirmed that arsenic is the only Appendix IV constituent present at
statistically significant levels above the GWPSs. In addition, boron and vanadium exceeds the
GWPSs established under the Part 115-specific program. Compliance for the GSI pathway is
currently met based on data collected from the GSI monitoring wells located downgradient from
Pond A.

The ACM also documents that groundwater nature and extent of arsenic has been defined, as
required in §257.95(g)(1). Although arsenic concentrations had exceeded the GWPS in on-site
groundwater, an evaluation of risk demonstrates that there are currently no adverse effects on
human health or the environment from either surface water or groundwater due to CCR
management at Pond A.

Consumers Energy also completed the final cover for Pond A in summer of 2019. The ACM
report provided a high-level assessment of groundwater remediation technologies that could
potentially address site-specific constituents of concern (i.e. arsenic) under known groundwater
conditions. Changes in groundwater chemistry continue to be evaluated following the
completion of capping at Pond A. Groundwater monitoring in 2021 will reduce uncertainty
surrounding potential changes in groundwater oxidation-reduction conditions and the effect on
contaminant transport. These observations will be critical for the comparison of corrective
measures alternatives.

Consumers Energy will continue to evaluate corrective measures in accordance with §257.96
and §257.97. The groundwater management remedy for the JH Campbell Pond A will be
selected as soon as feasible to, at a minimum, meet the federal standards of §257.97(b) of the
CCR Rule. Consumers Energy will continue executing the self-implementing groundwater
compliance schedule in conformance with §257.90 - §257.98. The next quarterly Pond A HMP
and AMP monitoring event, is scheduled for the first calendar quarter of 2021. The next
semiannual assessment monitoring event in accordance with §257.95 is scheduled for the
second calendar quarter or 2021.
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Table 1

Summary of Groundwater Elevation Data — Fourth Quarter 2020

JH Campbell — Assessment Monitoring Program
West Olive, Michigan

Ground October 19, 2020
TOC . . Screen Interval
WeI_I Surfape Elevation Geologic Unit of Elevation
Location Elevation Screen Interval Depth to Groundwater
() (ft) (ft) Water Elevation
(ft BTOC) (ft)
Background
JHC-MW-15023 617.01 619.98 Sand 603.0 [to 593.0 17.70 602.28
JHC-MW-15024 613.79 616.62 Sand 606.8 [to 596.8 12.49 604.13
JHC-MW-15025 614.14 617.17 Sand 607.1 |to 597.1 11.40 605.77
JHC-MW-15026 615.09 618.04 Sand 607.1 to 597.1 12.90 605.14
JHC-MW-15027 614.77 617.30 Sand 604.8 [to 594.8 13.13 604.17
JHC-MW-15028 611.02 613.80 Sand 603.0 [to 593.0 12.75 601.05
JHC-MW-15029 608.08 610.95 Sand 600.1 to| 590.1 10.57 600.38
JHC-MW-15030 604.05 607.17 Sand 600.1 |to| 590.1 9.17 598.00
Pond 1N, 1S, 2N, 2S
JHC-MW-15001 607.02 609.53 Sand 603.5 [to 598.5 11.78 597.75
JHC-MW-15002 618.18 621.27 Sand 590.2 [to 580.2 24.61 596.66
JHC-MW-15003 623.16 627.20 Sand 595.2 [to 585.2 32.94 594.26
JHC-MW-15005 606.22 609.99 Sand 579.2 [to 569.2 18.27 591.72
JHC-MW-18004 602.92 605.72 Sand 596.9 [to 586.9 12.17 593.55
JHC-MW-18005 600.30 603.16 Sand 595.3 |[to 585.3 10.69 592.47
Pond 3N, 3S
JHC-MW-15013 632.40 635.25 Sand 604.4 [to 594.4 34.98 600.27
JHC-MW-15015 632.46 635.20 Sand 604.5 [to 594.5 34.13 601.07
JHC-MW-15016 631.81 632.52 Sand 603.8 [to 593.8 31.46 601.06
JHC-MW-18001 609.09 611.98 Sand 603.1 to| 593.1 11.71 600.27
JHC-MW-18002 605.53 608.93 Sand 602.0 [to 592.0 8.88 600.05
JHC-MW-18003 605.36 608.78 Sand 601.9 [to 591.9 8.86 599.92
Landfill
JHC-MW-15017 613.69 616.61 Sand 603.7 to| 593.7 14.54 602.07
JHC-MW-15018 614.26 617.02 Sand 604.3 [to 594.3 15.23 601.79
JHC-MW-15019 609.81 612.86 Sand 603.8 [to 593.8 11.66 601.20
JHC-MW-15022 620.92 623.79 Sand 5979 |to 587.9 28.78 595.01
JHC-MW-15031 632.94 635.87 Sand 599.9 [to 589.9 42.82 593.05
JHC-MW-15032 611.32 614.29 Sand 598.3 |to 588.3 17.15 597.14
JHC-MW-15033 618.08 620.99 Sand 602.1 to| 592.1 22.07 598.92
JHC-MW-15034 612.90 615.97 Sand 601.9 [to 591.9 15.90 600.07
JHC-MW-15035 632.53 634.28 Sand 599.5 [to 589.5 40.09 594.19
JHC-MW-15036 617.94 618.34 Sand 5979 [to 587.9 26.41 591.93
JHC-MW-15037 614.28 616.06 Sand 591.3 to| 586.3 24.95 591.11
Pond A
JHC-MW-15006 624.74 627.58 Sand 599.7 |to 589.7 34.98 \ 592.60
JHC-MW-15007 624.82 627.70 Sand 602.8 [to 592.8 Dry
JHC-MW-15008 632.43 635.30 Sand 604.4 to| 594.4 Decommissioned
JHC-MW-15008R™" | 632.32 634.67 Sand 597.3 to 587.3 42.98 \ 591.69
JHC-MW-15009 632.33 635.32 Sand 602.3 [to 592.3 Dry
JHC-MW-15010 632.55 635.57 Sand 602.6 [to 592.6 42.38 593.19
JHC-MW-15011 627.71 630.83 Sand 600.7 [to 590.7 38.71 592.12
Downgradient Wells
MW-13 593.40 595.37 Clayey Silt 587.9 [to| 585.4 Dry
MW-14S 587.36 590.98 Sand 582.9 |to| 577.9 9.02 581.96
Pz-23S 602.84 604.97 Sand 591.8 |to| 586.8 15.34 589.63
PZ-24S 586.56 590.15 Sand 584.6 |to| 579.6 7.53 582.62
PZz-40S 589.51 593.25 Sand 585.5 |to| 575.5 10.91 582.34
TW-19-04A 608.15 611.44 Sand 591.2 |to| 586.2 22.15 589.29
TW-19-05 603.44 606.36 Sand 592.8 [to| 587.8 16.14 590.22
TW-19-06A 599.61 602.54 Sand 592.3 |to| 587.3 13.44 589.10

Notes:

Survey conducted by Nederveld, November 2015, October 2018, December 2018, and August 2019.
Elevation in feet relative to North American Vertical Datum 1988 (NAVD 88).

TOC: Top of well casing.

ft BTOC: Feet below top of well casing.

--: Not measured

(1): JHC-MW-15008R installed in June 2019.

XAWPAAM\PJT2\367390\000012020Q4 Pond A\T367390.0-001

Page 1 of

1

January 2021



TRC | Consumers Energy

Table 2

Summary of Field Parameters: Fourth Quarter 2020
JH Campbell Pond A - Assessment Monitoring Program
West Olive, Michigan

Dissolved Oxidati_on Specific -
Sample Location Sample Date Oxygen F:DeodtZE?iZIn pH Conductivity Temperature Turbidity
(mg/L) (mV) (SU) (umhos/cm) (°C) (NTU)
Background
JHC-MW-15023 10/20/2020 0.62 2258 5.5 74 12.1 9.4
JHC-MW-15024 10/20/2020 0.28 116.1 6.9 308 11.9 9.1
JHC-MW-15025 10/20/2020 1.42 136.7 6.6 262 12.0 9.2
JHC-MW-15026 10/20/2020 3.77 138.1 6.4 127 11.5 8.6
JHC-MW-15027 10/20/2020 1.87 94.3 6.0 81 11.0 5.7
JHC-MW-15028 10/20/2020 492 101.4 7.3 82 12,5 7.6
Pond A
JHC-MW-15006 10/22/2020 0.62 -565.4 7.5 790 15.0 8.8
JHC-MW-15007 10/22/2020" - - - - - -
JHC-MW-15008R 10/22/2020 1.59 452 7.0 880 144 8.6
JHC-MW-15009 10/22/2020" - - - - - -
JHC-MW-15010 10/22/2020" - - - - - -
JHC-MW-15011 10/22/2020 0.35 -46.1 7.6 800 14.7 49
Pond A GSI
MW-13 10/20/2020" - - - -- -- --
MW-14S 10/20/2020 1.62 171.8 5.2 20 12.7 9.3
PZ-24S 10/21/2020 1.53 123.5 5.2 29 13.2 7.8
PZ-40S 10/21/2020 0.35 215.2 4.6 17 10.8 9.5
Notes:
mg/L -Milligrams per Liter.
mV - Millivolts.

SU - Standard Units.

umhos/cm - Micromhos per centimeter.

°C - Degrees Celcius.

NTU - Nephelmetric Turbidity Unit.

-- - Not Measured.

(1) - Not sampled; insufficient amount of groundwater present to collect sample.
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Summary of Groundwater Sampling Results (Analytical): Fourth Quarter 2020

Table 3

JH Campbell Background — Assessment Monitoring Program
West Olive, Michigan

Sample Location:] JHC-MW-15023 [ JHC-MW-15024 | JHC-MW-15025 | JHC-MW-15026 [ JHC-MW-15027 | JHC-MW-15028
Sample Date: 10/20/2020 10/20/2020 10/20/2020 10/20/2020 10/20/2020 10/20/2020
MI Non-
Constituent Unit EPA MCL MI Residential* Residential* Ml GSI*
Appendix Il
Boron ug/L NC 500 500 7,200 71 35 33 25 <20 <20
Calcium mg/L NC NC NC 500@ 11.1 39.0 23.2 171 12.9 17.4
Chloride mg/L 250** 250" 250" 500®@ 1.60 17.1 22.6 5.33 <1.00 <1.00
Fluoride ug/L 4,000 NC NC NC < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000
Sulfate mg/L 250** 250" 250" 500®@ 10.1 8.93 9.82 7.87 6.54 6.15
Total Dissolved Solids mg/L 500** 500" 500" 500 57 181 142 75 49 68
pH, Field SuU 6.5 - 8.5%* 6.5 -8.5" 6.5 - 8.5M 6.5-9.0 5.5 6.9 6.6 6.4 6.0 7.3
Appendix IV
Antimony ug/L 6 6.0 6.0 130 <1 <1 <1 <1 <1 <1
Arsenic ug/L 10 10 10 10 <1 <1 <1 <1 <1 <1
Barium ug/L 2,000 2,000 2,000 820 21 20 11 14 14 7
Beryllium ug/L 4 4.0 4.0 18 <1 <1 <1 <1 <1 <1
Cadmium ug/L 5 5.0 5.0 3.5 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Chromium ug/L 100 100 100 11 <1 <1 <1 <1 <1 <1
Cobalt ug/L NC 40 100 100 <6 <6 <6 <6 <6 <6
Fluoride ug/L 4,000 NC NC NC < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000
Lead ug/L NC 4.0 4.0 39 <1 <1 <1 <1 <1 <1
[lLithium ug/L NC 170 350 440 <10 <10 <10 <10 <10 <10
[[Mercury ug/L 2 2.0 2.0 0.20# <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Molybdenum ug/L NC 73 210 3,200 <5 <5 <5 <5 <5 <5
Radium-226 pCi/L NC NC NC NC <0.262 <0.294 < 0.269 <0.264 <0.368 <0.258
Radium-228 pCi/L NC NC NC NC <0.182 <0.582 < 0.209 < 0.364 <0.411 0.346
Radium-226/228 pCi/L 5 NC NC NC <0.262 <0.582 < 0.269 < 0.364 <0.411 0.403
Selenium ug/L 50 50 50 5.0 <1 1 1 <1 <1 <1
Thallium ug/L 2 2.0 2.0 3.7 <2 <2 <2 <2 <2 <2
MI Part 115 Parameters
Iron ug/L 300%* 300W 300W 500,000? 177 664 20 39 194 33
Copper ug/L 1,000** 1,000 1,000" 15 <1 2 1 <1 <1 <1
Nickel ug/L NC 100 100 86 <2 <2 <2 <2 <2 <2
Silver ug/L 100** 34 98 0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Vanadium ug/L NC 4.5 62 27 <2 <2 <2 <2 <2 <2
Zinc ug/L 5,000** 2,400 5.000") 190 <10 <10 <10 <10 <10 <10
Notes:
ug/L - micrograms per liter.
mg/L - milligrams per liter.
SU - standard units; pH is a field parameter.
pCi/L - picocuries per liter.
MCL - Maximum Contaminant Level, EPA Drinking Water Standards and Health Advisories, April 2012.
NC - no criteria.
-- - not analyzed.
* - Michigan Part 201 Generic Drinking Water Cleanup Criteria, December 30, 2013.
** - Secondary Maximum Contaminant Level (SMCL), EPA Secondary Drinking Water Regulations (SDWR), April 2012.
A - Michigan Part 201 Groundwater Surface Water Interface (GSI) Criteria. Hardness-dependent criteria calculated using
site-specific hardness of 180 mg CaCO3/L as measured at surface water sample SW-01 collected on April 9, 2018
from the Pigeon River. Chromium GSI criterion based on hexavalent chromium per footnote {H}.
# - If detected above 0.20 ug/L, further evaluation of low-level mercury may be necessary to evaluate the GSI pathway
per Michigan Part 201 and EGLE policy and procedure 09-014 dated June 20, 2012.
BOLD value indicates an exceedance of one or more of the listed criteria.
RED value indicates an exceedance of the MCL.
All metals were analyzed as total unless otherwise specified.
(1) - Criterion is the aesthetic drinking water value per footnote {E}.
(2) - Criterion is based on the total dissolved solids GSI value per footnote {EE}.
TRC | Consumers Energy
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Summary of Groundwater Sampling Results (Analytical): Fourth Quarter 2020

Table 4

JH Campbell Pond A — Assessment Monitoring Program
West Olive, Michigan

Sample Location:] JHC-MW-15006 JHC-MW-15007 | JHC-MW-15008R | JHC-MW-15009 JHC-MW-15010 | JHC-MW-15011
Sample Date:]  10/22/2020 10/22/2020% 10/22/2020 10/22/2020%) 10/22/2020%) 10/22/2020
MI Non-
Constituent Unit EPA MCL MI Residential* Residential* Ml GSI*
Appendix Il
Boron ug/L NC 500 500 7,200 272 - 285 - - 4,120
Calcium mg/L NC NC NC 500@ 87.2 - 109 - - 122
Chloride mg/L 250** 250" 250" 500@ 22.0 - 18.8 - - 3.79
Fluoride ug/L 4,000 NC NC NC < 1,000 -- < 1,000 -- -- < 1,000
Sulfate mg/L 250** 250® 250W 500@ 253 - 215 - - 141
Total Dissolved Solids mg/L 500** 500® 500 500 515 - 577 -- -- 546
pH, Field SuU 6.5-8.5** 6.5-8.5" 6.5-8.5M" 6.5-9.0 7.5 - 7.0 - - 7.6
Appendix IV
Antimony ug/L 6 6.0 6.0 130 1 -- 1 -- -- 2
Arsenic ug/L 10 10 10 10 9 -- <1 -- -- 22
Barium ug/L 2,000 2,000 2,000 820 382 -- 216 -- -- 430
Beryllium ug/L 4 4.0 4.0 18 <1 -- <1 -- -- <1
Cadmium ug/L 5 5.0 5.0 3.5 <0.2 -- <0.2 -- -- 0.5
Chromium ug/L 100 100 100 11 5 -- <1 -- -- <1
Cobalt ug/L NC 40 100 100 <6 -- <6 -- -- <6
Fluoride ug/L 4,000 NC NC NC < 1,000 -- < 1,000 -- -- < 1,000
|lLead ug/L NC 4.0 4.0 39 <1 -- <1 -- -- <1
[ILithium ug/L NC 170 350 440 15 - 19 - - 17
[[Mercury ug/L 2 2.0 2.0 0.20# <0.2 -- <0.2 -- -- <0.2
[[Molybdenum ug/L NC 73 210 3,200 38 -- 5 -- -- <5
[[Radium-226 pCi/L NC NC NC NC 0.289 — 0.553 — — 0.344
[Radium-228 pCi/L NC NC NC NC <0.274 - 0.33 - - <0.264
Radium-226/228 pCi/L 5 NC NC NC 0.318 -- 0.883 -- -- 0.497
Selenium ug/L 50 50 50 5.0 2 - 68 -- -- 308
Thallium ug/L 2 2.0 2.0 3.7 <2 -- <2 -- -- <2
MI Part 115 Parameters
Iron ug/L 300** 300 300" 500,000? 929 -- 56 - - <20
Copper ug/L 1,000** 1,000V 1,000 15 4 - 2 - - 1
Nickel ug/L NC 100 100 86 5 -- <2 -- -- <2
Silver ug/L 100** 34 98 0.2 <0.2 -- <0.2 -- -- <0.2
Vanadium ug/L NC 4.5 62 27 19 -- <2 -- -- 49
Zinc ug/L 5,000** 2,400 5.000" 190 11 - <10 — — <10
Notes:
ug/L - micrograms per liter.
mg/L - milligrams per liter.
SU - standard units; pH is a field parameter.
pCi/L - picocuries per liter.
MCL - Maximum Contaminant Level, EPA Drinking Water Standards and Health Advisories, April 2012.
NC - no criteria.
-- - not analyzed.
* - Michigan Part 201 Generic Drinking Water Cleanup Criteria, December 30, 2013.
** - Secondary Maximum Contaminant Level (SMCL), EPA Secondary Drinking Water Regulations (SDWR), April 2012.
A - Michigan Part 201 Groundwater Surface Water Interface (GSI) Criteria. Hardness-dependent criteria calculated using
site-specific hardness of 180 mg CaCO3/L as measured at surface water sample SW-01 collected on April 9, 2018
from the Pigeon River. Chromium GSI criterion based on hexavalent chromium per footnote {H}.
# - If detected above 0.20 ug/L, further evaluation of low-level mercury may be necessary to evaluate the GSI pathway
per Michigan Part 201 and EGLE policy and procedure 09-014 dated June 20, 2012.
BOLD value indicates an exceedance of one or more of the listed criteria.
RED value indicates an exceedance of the MCL.
All metals were analyzed as total unless otherwise specified.
(1) - Criterion is the aesthetic drinking water value per footnote {E}.
(2) - Criterion is based on the total dissolved solids GSI value per footnote {EE}.
(3) - Not sampled; insufficient amount of groundwater present to collect sample.
TRC | Consumers Energy
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Table 5
Summary of Groundwater Sampling Results (Analytical): Fourth Quarter 2020

JH Campbell Pond A GSI — Assessment Monitoring Program
West Olive, Michigan

Sample Location: MW-13 MW-14S PZ-24S PZ-40S
Sample Date: 10/19/2020%®) 10/20/2020 10/21/2020 10/21/2020
MI Non-
Constituent Unit EPA MCL MI Residential* | Residential* MI GSIA Si

Appendix I

Total Dissolved Solids mg/L 500%** 500® 500 500 - NA®) NA® NA®
Appendix IV

Antimony ug/L 6 6.0 6.0 130 -- <1 <1 <1
Arsenic ug/L 10 10 10 10 -- <1 1 <1
Barium ug/L 2,000 2,000 2,000 820 -- 8 32 19
[[chromium ug/L 100 100 100 11 -- <1 1 2
[ILithium ug/L NC 170 350 440 -- <10 <10 <10
Molybdenum ug/L NC 73 210 3,200 -- <5 <5 <5
Selenium ug/L 50 50 50 5.0 -- <1 <1 <1
MI Part 115 Parameters

Vanadium [ug/L NC 4.5 62 27 - <2 3 <2
Notes:

ug/L - micrograms per liter.

mg/L - milligrams per liter.

SU - standard units; pH is a field parameter.

MCL - Maximum Contaminant Level, EPA Drinking Water Standards and Health Advisories, April 2012.
NA - not applicable.

-- - not analyzed.

* - Michigan Part 201 Generic Drinking Water Cleanup Criteria, December 30, 2013.

** - Secondary Maximum Contaminant Level (SMCL), EPA Secondary Drinking Water Regulations (SDWR), April 2012.
A - Michigan Part 201 Groundwater Surface Water Interface (GSI) Criteria. Hardness-dependent criteria calculated using
site-specific hardness of 180 mg CaCO3/L as measured at surface water sample SW-01 collected on April 9, 2018

from the Pigeon River. Chromium GSI criterion based on hexavalent chromium per footnote {H}.
BOLD value indicates an exceedance of one or more of the listed criteria.
RED value indicates an exceedance of the MCL.
All metals were analyzed as total unless otherwise specified.
(1) - Criterion is the aesthetic drinking water value per footnote {E}.
(2) - Not sampled; insufficient amount of groundwater present to collect sample.
(3) - Total dissolved solids data for the October 2020 event contained errors introduced by the laboratory materials manufacturer and were determined to be unusable.
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Table 6
Summary of Groundwater Protection Standard Exceedances — Fourth Quarter 2020
JH Campbell Pond A — Assessment Monitoring Program
West Olive, Michigan

, , JHC-MW-15006 JHC-MW-15007 JHC-MW-15008R JHC-MW-15009 JHC-MW-15010 JHC-MW-15011
Constituent Units GWPS
LCL UCL lcL | ucL lcL | ucL LCL UCL LCL UCL LCL uCL
Appendix IV
Arsenic ug/L 10 -- -- -- -- -- -- -- -- -- -- 19 38
Chromium ug/L 100 -- -- -- -- -- -- -- -- 1.0 370 -- --
Selenium ug/L 50 - - - - 1.5 58 2.6 64 6.0 180 0.37 150
Additional Michigan Part 115 Parameters
Boron* ug/L 500 - - - - 75 430 93 560 530 2,700 120 3,200
Sulfate* mg/L 250 27 260 - - - - - - - - - -
TDS* mg/L 500 200 570 - - 25 580 - - - - 220 630
pH* Su 55-8.8 - - - - - - - - - - 7.5 8.9
[liron* ug/L 870 -13 930 - - - - - - 10 2,100 - -
[INickel* ug/L 100 - - - - - - - - 1.0 200 - -
[Vanadium*  |ug/L 4.5 6.1 21 NC NC - - - - 4.0 5.5 12 58
Notes:

ug/L - micrograms per Liter

mg/L - milligrams per Liter

SU - standard units; pH is a field parameter.

-- - Not Applicable; well/parameter pair did not directly exceed the GWPS and was not included in further analysis.

NC - Not Calculated; insufficient data to calculate confidence limits.

GWPS - Groundwater Protection Standard as established in TRC's Technical Memoranda dated October 15, 2018 and December 23, 2019.

UCL - Upper Confidence Limit (a = 0.01) of the downgradient data set.

LCL - Lower Confidence Limit (a = 0.01) of the downgradient data set.

*Statistically evaluated per Michigan Part 115.

I:I Indicates a statistically significant exceedance of the GWPS. An exceedance occurs when the LCL is greater than the GWPS.

TRC | Consumers Energy
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Table 7
Summary of Groundwater Exceedances
Fourth Quarter 2020
JH Campbell Plant Pond A, West Olive, Michigan

MICHIGAN DEPARTMENT OF ENVIRONMENT, GREAT LAKES, AND ENERGY Datais in (X) ug/L or
SUMMARY OF STATISTICAL EXCEEDANCES () mg/L
unless otherwise stated
Facility: JH Campbell - WDS# 395496
Statistical Limit
. Part 201 4 Qtr. 2020 3 Qtr. 2020 2 Qtr. 2020 1 Qtr. 2020
Well # Location Parameter (or 'CC' for
GRCC Control Charts) (bold >201) (bold >201) (bold >201) (bold >201)

JHC-MW-15010 |Downgradient Boron 500 LCL NS 2,130 2,350" 2,390W
JHC-MW-15011 |Downgradient Arsenic 10 LCL 22 22 25 31
JHC-MW-15006 [Downgradient Vanadium 45 LCL 19 15W 10W 16W
JHC-MW-15011 [Downgradient Vanadium 45 LCL 49 30® 40M 420
Notes:

Table summarizes statistsically significant Groundwater Protection Standards (GWPSs) exceedances as determined using confidence intervals.

LCL - Lower confidence limit
NS - Not sampled; insufficient amount of groundwater present to collect sample.
(1) - Exceeded Part 201 Generic Residential Cleanup Criteria (GRCC) but did not result in a statistically significant GWPS exceedance.

TRC | Consumers Energy
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Laboratory Data Quality Review
Groundwater Monitoring Event October 2020
CEC JH Campbell Background Wells

Groundwater samples were collected by Consumers Energy (CE) Laboratory Services for the
October 2020 sampling event. Samples were analyzed for total metals, anions, and total
dissolved solids (TDS) by CE Laboratory Services in Jackson, Michigan. The radium analyses
were subcontracted to Eurofins-TestAmerica in St. Louis, Missouri (Eurofins TA — St. Louis).
The laboratory analytical results were reported in laboratory sample delivery groups 20-1192
and 160-40223-1.

During the October 2020 sampling event, a groundwater sample was collected from each of the
following wells:

" JHC-MW-15023 " JHC-MW-15024 " JHC-MW-15025
" JHC-MW-15026 " JHC-MW-15027 "= JHC-MW-15028

Each sample was analyzed for the following constituents:

Analyte Group Method

Anions (Fluoride, Chloride, Sulfate) EPA 300.0
Total Dissolved Solids (TDS) SM 2540C
Total Metals SW-846 6020B/ 7470A
2R2:=18d)ium (Ra-226, Ra-228, Combined Ra-226 & Ra- | EPA 903.0, EPA 904.0

TRC reviewed the laboratory data to assess data usability. The following sections summarize
the data review procedure and the results of the review.

Data Usability Review Procedure

The analytical data were reviewed using the USEPA National Functional Guidelines for
Inorganic Superfund Methods Data Review (USEPA, 2017) and the Department of Energy
Evaluation of Radiochemical Data Usability (USDOE, 1997). The following items were included
in the evaluation of the data:

m  Sample receipt, as noted in the cover page or case narrative;
m  Technical holding times for analyses;
m  Reporting limits (RLs) compared to project-required RLs;

m  Data for method blanks, equipment blanks, and field blanks. Method blanks are used to
assess potential contamination arising from laboratory sample preparation and/or analytical
procedures. Field and equipment blanks are used to assess potential contamination arising
from field procedures;



m Data for laboratory control samples (LCSs) and laboratory control sample duplicates
(LCSDs), when performed. The LCSs and/or LCSDs are used to assess the accuracy of
the analytical method using a clean matrix;

m  Percent recoveries for matrix spike (MS) and matrix spike duplicates (MSD), when
performed on project samples. Percent recoveries are calculated for each analyte spiked
and used to assess bias due to sample matrix effects;

m  Percent recoveries for carriers, where applicable, for radiochemistry only. Carriers are
used to assess the chemical yield for the preparation and/or instrument efficiency;

m  Data for laboratory duplicates, when performed on project samples. The laboratory
duplicates are replicate analyses of one sample and are used to assess the precision of the
analytical method;

m  Data for blind field duplicates. Field duplicate samples are used to assess variability
introduced by the sampling and analytical processes; and

m  Overall usability of the data.

It should be noted that results for method blanks and laboratory control samples were not
provided for review by the laboratory. Therefore, potential contamination arising from laboratory
sample preparation and/or analytical procedures and the accuracy of the analytical method
using a clean matrix could not be evaluated.

This data usability report addresses the following items:

m  Usability of the data if quality control (QC) results suggest potential problems with all or
some of the data;

m  Actions regarding specific QC criteria exceedances.

Review Summary

The data quality objectives and laboratory completeness goals for the project were met, and the
data are usable for their intended purpose. A summary of the data quality review, including
non-conformances and issues identified in this evaluation are noted below.

m  The reviewed Appendix Il and IV constituents as well as iron, copper, nickel, silver,
vanadium, and zinc will be utilized for the purposes of an assessment monitoring program.

m Data are usable for the purposes of the assessment monitoring program.

m  When the data are evaluated through an assessment monitoring statistical program,
findings below may be used to support the removal of outliers.

QA/QC Sample Summary

m A method blank was analyzed with each analytical batch for radium. Radium 228 was
detected in MB 160-490784/23-A at 0.5069 +/- 0.266 pCi/L. There was no impact on data
usability since radium 228 was not detected in the associated samples.

= One equipment blank (EB-01) and one field blank (FB-01) were collected. Target analytes
were not detected in these blank samples.

s An LCS and LCSD were analyzed with each analytical batch for radium; the following
issues were noted.



— Radium 226 recovered above the acceptance limits (75-125%) in LCS 160-490013/1-A
(132%). No data are affected as no associated samples had positive detections for
radium 226.

— Radium 228 recovered above the acceptance limits (75-125%) in LCSD 160-490784/1-
A (132%). Further, the replicate error ratio was above the acceptance limit (1.0) for LCS
160-490784/1-A and LCSD 160-490784/2-A (1.02) for radium 228. No data are
affected as no associated samples had positive detections for radium 228.

MS and MSD analyses were performed on sample JHC-MW-15025 for mercury, total
metals, and anions. The recoveries were within the acceptance limits. Relative percent
differences (RPDs) were not provided by the laboratory and therefore were not evaluated;
further, MS/MSD concentrations were not provided by the laboratory. However, since all
recoveries were within the acceptance limits, there is no impact on data usability due to this
issue.

The field duplicate pair samples were DUP-01/JHC-MW-15028. All criteria were met.

The barium carrier in samples JHC-MW-15023 (146%), JHC-MW-15025 (182%), JHC-MW-
15026 (154%), and JHC-MW-15028 (140%) recovered above the acceptance limits (40-
110%) for the radium 226 and 228 analyses. The carrier results were truncated by the
laboratory to 100% to minimize potential high bias. The positive and nondetect results of
radium 226 and 228 for these samples are potentially uncertain as summarized in the
attached table, Attachment A.

The barium carrier in sample JHC-MW-15024 (124%) recovered above the acceptance
limits (40-110%) for the radium 226 analysis. The carrier result was truncated by the
laboratory to 100% to minimize potential high bias. The nondetect result for radium 226 in
this sample is uncertain as summarized in the attached table, Attachment A.

CE Laboratory identified that the pre-determined weights of the bags used in the TDS
analyses were inaccurate and this issue could not be resolved to determine the potential
bias on the individual sample results. Therefore, the positive and nondetect results for TDS
in all samples are potentially uncertain as summarized in the attached table, Attachment A.
However, the results do not vary significantly from historical data for each monitoring well,
therefore, the TDS data are considered usable for purposes of this monitoring program.



Attachment A
Summary of Data Non-Conformances for Landfill Groundwater Analytical Data
JH Campbell Background Wells— CCR Monitoring Program
West Olive, Michigan

Samples Collection Analyte Non-Conformance/lssue
Date

JHC-MW-15023 10/20/2020

JHC-MW-15024 10/20/2020

JHC-MW-15025 10/20/2020

JHC-MW-15026 10/20/2020

JHC-MW-15027 10/20/2020 TDS Pre-weighed sample bag weights were potentially inaccurate. Indicates uncertainty in results.

JHC-MW-15028 10/20/2020

DUP-01 10/20/2020

FB-01 10/20/2020

EB-01 10/20/2020

JHC-MW-15024 10/20/2020 |Radium 226 Barium carrier recovery above acceptgnce criteria .(40-1 10%).; carrier results truncated by laboratory to 100%.
Indicates potential uncertainty in results.

JHC-MW-15023 10/20/2020

JHC-MW-15025 10/20/2020 [Radium 226,| Barium carrier recovery above acceptance criteria (40-110%); carrier results truncated by laboratory to 100%.

JHC-MW-15026 10/20/2020 | Radium 228 Indicates potential uncertainty in results.

JHC-MW-15028 10/20/2020

TRC | Consumers Energy
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Laboratory Data Quality Review
Groundwater Monitoring Event October 2020
CEC JH Campbell Pond A Wells

Groundwater samples were collected by Consumers Energy (CE) Laboratory Services for the
October 2020 sampling event. Samples were analyzed for total metals, anions, and total
dissolved solids (TDS) by CE Laboratory Services in Jackson, Michigan. The radium analyses
were subcontracted to Eurofins-TestAmerica in St. Louis, Missouri (Eurofins TA — St. Louis).
The laboratory analytical results were reported in laboratory sample delivery groups 20-1195R
and 160-40221-1.

During the October 2020 sampling event, a groundwater sample was collected from each of the
following wells:

" JHC-MW-15006 ® JHC-MW-15008R ® JHC-MW-15011

Wells JHC-MW-15007, JHC-MW-15009, and JHC-MW-15010 were dry so a sample was not
collected from these wells during this event.

Each sample was analyzed for the following constituents:

Analyte Group Method

Anions (Fluoride, Chloride, Sulfate) EPA 300.0
Total Dissolved Solids (TDS) SM 2540C
SW-846 6020B, SW-846
Total Metals 7470A
Radium (Ra-226, Ra-228, Combined Ra-226 & Ra-228) | EPA 903.0, EPA 904.0

TRC reviewed the laboratory data to assess data usability. The following sections summarize
the data review procedure and the results of the review.

Data Usability Review Procedure

The analytical data were reviewed using the USEPA National Functional Guidelines for
Inorganic Superfund Methods Data Review (USEPA, 2017) and the Department of Energy
Evaluation of Radiochemical Data Usability (USDOE, 1997). The following items were included
in the evaluation of the data:

m  Sample receipt, as noted in the cover page or case narrative;
m  Technical holding times for analyses;
m  Reporting limits (RLs) compared to project-required RLs;

m  Data for method blanks, equipment blanks, and field blanks. Method blanks are used to
assess potential contamination arising from laboratory sample preparation and/or analytical



procedures. Field and equipment blanks are used to assess potential contamination arising
from field procedures;

m  Data for laboratory control samples (LCSs) and laboratory control sample duplicates
(LCSDs), when performed. The LCSs and/or LCSDs are used to assess the accuracy of
the analytical method using a clean matrix;

m  Percent recoveries for matrix spike (MS) and matrix spike duplicates (MSD), when
performed on project samples. Percent recoveries are calculated for each analyte spiked
and used to assess bias due to sample matrix effects;

m  Percent recoveries for carriers, where applicable, for radiochemistry only. Carriers are
used to assess the chemical yield for the preparation and/or instrument efficiency;

m Data for laboratory duplicates, when performed on project samples. The laboratory
duplicates are replicate analyses of one sample and are used to assess the precision of the
analytical method;

m  Data for blind field duplicates. Field duplicate samples are used to assess variability
introduced by the sampling and analytical processes; and

m  Overall usability of the data.

It should be noted that results for method blanks and LCSs were not provided for review by the
laboratory. Therefore, potential contamination arising from laboratory sample preparation
and/or analytical procedures and the accuracy of the analytical method using a clean matrix
could not be evaluated.

This data usability report addresses the following items:

m  Usability of the data if quality control (QC) results suggest potential problems with all or
some of the data;

m  Actions regarding specific QC criteria exceedances.

Review Summary

The data quality objectives and laboratory completeness goals for the project were met, and the
data are usable for their intended purpose. A summary of the data quality review, including
non-conformances and issues identified in this evaluation are noted below.

m  The reviewed Appendix Il and IV constituents as well as iron, copper, nickel, silver,
vanadium, and zinc will be utilized for the purposes of an assessment monitoring program.

m  Data are usable for the purposes of the assessment monitoring program.

m  When the data are evaluated through an assessment monitoring statistical program,
findings below may be used to support the removal of outliers.

QA/QC Sample Summary

m A method blank was analyzed with each analytical batch for radium. Radium was not
detected in the method blank samples.

m  One equipment blank (EB-04) and one field blank (FB-04) were collected. Target analytes
were not detected in these blank samples.



An LCS and LCSD were analyzed with each analytical batch for radium. Radium 226
recovered above the acceptance limits (75-125%) in LCS 160-490013/1-A (132%). The
positive detections of radium 226 in samples JHC-MW-15006, JHC-MW-15008R, and JHC-
MW-15011 are potentially biased high as summarized in the attached table, Attachment A.

MS and MSD analyses were not performed on a sample from this data set.

The field duplicate pair samples were DUP-04/JHC-MW-15006. The relative percent
differences (RPDs) for the following analytes were outside of the acceptance criteria:

— The RPD for arsenic (40%) exceeded the acceptance limit. Potential uncertainty exists
for positive results for arsenic in groundwater samples in this data set as noted in the
attached table, Attachment A.

— The RPD for barium (65.3%) exceeded the acceptance limit. Potential uncertainty
exists for positive results for barium in all groundwater samples in this data set as noted
in the attached table, Attachment A.

— The RPD for chromium (133%) exceeded the acceptance limit. Potential uncertainty
exists for positive results for chromium in groundwater samples in this data set as noted
in the attached table, Attachment A.

— The RPD for iron (125%) exceeded the acceptance limit. Potential uncertainty exists
for positive results for iron in groundwater samples in this data set as noted in the
attached table, Attachment A.

— The RPD for nickel (5 ug/L; <1 ug/L) was not calculable but the variability exceeded the
acceptance limit. Potential uncertainty exists for the positive and non-detect results for
nickel in groundwater samples in this data set as noted in the attached table,
Attachment A.

— The RPD for selenium (66.7%) exceeded the acceptance limit. Potential uncertainty
exists for positive results for selenium in all groundwater samples in this data set as
noted in the attached table, Attachment A.

— The RPD for vanadium (71.4%) exceeded the acceptance limit. Potential uncertainty
exists for positive results for vanadium in groundwater samples in this data set as noted
in the attached table, Attachment A.

— The RPD for zinc (70.6%) exceeded the acceptance limit. Potential uncertainty exists
for positive results for zinc in groundwater samples in this data set as noted in the
attached table, Attachment A.

The barium carrier in samples JHC-MW-15006 (148%), JHC-MW-15008R (121%), JHC-
MW-15011 (132%), FB-04 (169%), and EB-4 (132%) above the acceptance limits (40-
110%) for the radium 226 and 228 analyses. The carrier results were truncated by
Eurofins-TA St. Louis to 100% to minimize potential high bias. The positive and nondetect
results of radium 226 and 228 for these samples are potentially uncertain as summarized in
the attached table, Attachment A.

CE Laboratory identified that the pre-determined weights of the bags used in the TDS
analyses were inaccurate and this issue could not be resolved to determine the potential
bias on the individual sample results. Therefore, the positive and nondetect results for TDS
in all samples are potentially uncertain as summarized in the attached table, Attachment A.
However, the results do not vary significantly from historical data for each monitoring well,
therefore, the TDS data are considered usable for purposes of this monitoring program.



Attachment A

Summary of Data Non-Conformances for Landfill Groundwater Analytical Data
JH Campbell Pond A — CCR Monitoring Program

West Olive, Michigan

Collection

Samples Date Analyte Non-Conformance/lssue

JHC-MW-15006 10/22/2020

JHC-MW-15008R 10/22/2020

JHC-MW-15011 10/22/2020 . . L . S

DUP-04 10/22/2020 TDS Pre-weighed sample bag weights were potentially inaccurate. Indicates uncertainty in results.
EB-04 10/22/2020

FB-04 10/22/2020

JHC-MW-15006 10/22/2020 Barium

JHC-MW-15008R 10/22/2020 Seleniur;1 Field duplicate relative percent difference (RPD) exceeds acceptance criteria (<30%); indicates potential
JHC-MW-15011 10/22/2020 Nickel ’ uncertainty in results.

DUP-04 10/22/2020
||é|—$%:hng-15006 18;55;3858 Chr;ir:clzum, Field duplicate RPD exceeds acceptance criteria (<30%); indicates potential uncertainty in results.
JHC-MW-15006 10/22/2020 Arsenic

JHC-MW-15011 10/22/2020 Vanadiur,n Field duplicate RPD exceeds acceptance criteria (<30%); indicates potential uncertainty in results.
DUP-04 10/22/2020

JHC-MW-15006 10/22/2020

JHC-MW-15008R 10/22/2020 Iron Field duplicate RPD exceeds acceptance criteria (<30%); indicates potential uncertainty in results.
DUP-04 10/22/2020

jﬂg:mwlggggR 18@2@858 Radium 226 Laboratory Control Sample (LCS) percent reconeir)r/] (;@R).abovelflcceptance criteria (75-125%); indicates potential
JHC-MW-15011 10/22/2020 'gh DIas In TeSUTs.

JHC-MW-15006 10/22/2020

JHC-MW-15008R 10/22/2020 Radium 226,| Barium carrier recovery above acceptance criteria (40-110%); carrier results truncated to 100% by laboratory.
JHC-MW-15011 1072212020 |- gium 228 Indicates potential uncertainty in results

EB-04 10/22/2020 ’

FB-04 10/22/2020
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Appendix B
October 2020 Assessment Monitoring Statistical
Evaluation
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1540 Eisenhower PI. T 734.971.7080
Ann Arbor, MI 48108 TRCcompanies.com

Technical Memorandum

Date: January 27, 2021
To: Bethany Swanberg, Consumers Energy
From: Sarah Holmstrom, TRC

Kristin Lowery, TRC
Project No.: 367390.0000.0000 Phase 1 Task 4

Subject: Statistical Evaluation of October 2020 Assessment Monitoring Sampling Event,
JH Campbell Pond A, Consumers Energy, West Olive, Michigan

Consumers Energy is conducting quarterly groundwater monitoring at Pond A in accordance with the
Pond A Hydrogeological Monitoring Plan (HMP) and Assessment Monitoring Plan (AMP) and
semiannual monitoring in accordance with the CCR Rule per the JH Campbell Monitoring Program
Sample Analysis Plan (SAP) (ARCADIS, May 2016). The fourth quarter 2020 monitoring event was
conducted on October 19 through 23, 2020. In accordance with the Pond A AMP, the assessment
monitoring data must be compared to groundwater protection standards (GWPSs) to determine
whether or not Appendix Il and Appendix IV constituents, and additional Michigan Part 115 (as
amended by PA 640) Section 11511a(3) and Section 11519b(2) constituents, are detected at
statistically significant levels above the GWPSs. GWPSs were established as follows:

m  Appendix IV GWPSs were established in accordance with §257.95(h), as detailed in the October
15, 2018, Groundwater Protection Standards technical memorandum, included as Appendix C of
the 2018 Annual Groundwater Monitoring Report (TRC, January 2019).

= Appendix lll GWPSs were established in accordance with §257.95(h) and the HMP, as detailed
in the December 23, 2019, Groundwater Protection technical memorandum, included as
Appendix G of the 2019 Annual Groundwater Monitoring Report (TRC, January 2020).

m  GWPSs were established for additional Section 11511a(3) constituent (iron) and Section
11519b(2) constituents (copper, nickel, silver, vanadium, and zinc) in accordance with §257.95(h)
and the HMP, as detailed in the 2020 PA 640 Constituent Groundwater Protection Standards
technical memorandum that was included in the Third Quarter 2020 Hydrogeological Monitoring
Report (TRC, October 2020).

The following narrative describes the methods that were employed for the comparisons to the
GWPSs. The results obtained and the Sanitas™ output files are included as an attachment.

The statistical evaluation of the fourth quarter 2020 event data indicates that the following constituents

are present at statistically significant levels exceeding the GWPS in downgradient monitoring wells at
the JHC Pond A CCR Unit:

XA\WPAAM\PJT2\367390\000012020Q4 POND A\APPX B - TM367390.0 POND A.DOCX 1



Technical Memorandum

Constituent GWPS # Downgradient Wells Observed
Arsenic 10 ug/L 10f6
Boron 500 ug/L 10f6
Vanadium 4.5 ug/L 20f6

Assessment Monitoring Statistical Evaluation

The downgradient compliance well network at the JHC Pond A consists of six wells (JHC-MW-15006
through JHC-MW-15011) located south and east of Pond A. During the fourth quarter 2020 sampling
event, JHC-MW-15007, JHC-MW-15009, and JHC-MMW-15010 had an insufficient amount of
groundwater present for samples to be collected.

Following the fourth quarter 2020 sampling event, compliance well data for JHC Pond A were
evaluated in accordance with the Groundwater Statistical Evaluation Plan (Stats Plan) (TRC, October
2017) and the Pond A HMP and AMP. The assessment monitoring program evaluates concentrations
of CCR constituents present in the uppermost aquifer relative to acceptable levels (i.e., GWPSs). To
evaluate whether or not a new GWPS exceedance is statistically significant, the difference in
concentration observed at the downgradient wells during a given assessment monitoring event
compared to the GWPS must be large enough, after accounting for variability in the sample data, that
the result is unlikely to have occurred merely by chance. Consistent with the Unified Guidance', the
preferred method for comparisons to a fixed standard are confidence limits. Based on the number of
historical observations in the representative sample population, the population mean, the population
standard deviation, and a selected confidence level (i.e., 99 percent), upper and lower confidence
limits are calculated. The actual mean concentration of the population, with 99 percent confidence,
will fall between and lower and upper confidence limits.

For constituents at monitoring wells that have no previously identified statistically significant GWPS
exceedances, the concentrations observed in the downgradient wells are deemed to be a statistically
significant exceedance when the 99 percent lower confidence limit of the downgradient data exceeds
the GWPS2. If the confidence interval straddles the GWPS (i.e., the lower confidence level is below
the GWPS but the upper confidence level is above), the statistical test result indicates that there is
insufficient confidence that the measured concentrations are different from the GWPS and thus no
compelling evidence that the measured concentration is a result of a release from the CCR unit
versus the inherent variability of the sample data. This statistical approach is consistent with the
statistical methods for assessment monitoring presented in §257.93(f) and (g). Statistical evaluation
methodologies built into the CCR Rule, and numerous other federal rules, are key in determining
whether or not individually measured data points represent a concentration increase over the baseline
or a fixed standard (such as a GWPS in an assessment monitoring program).

For each detected constituent, the concentrations from each well were first compared directly to the

1USEPA. 2009. Statistical Analysis of Groundwater Monitoring Data at RCRA Facilities, Unified Guidance.
Office of Conservation and Recovery. EPA 530/R-09-007

2 For pH, an exceedance occurs when the lower confidence level exceeds the upper GWPS or the upper
confidence level is below the lower GWPS.

XA\WPAAM\PJT2\367390\000012020Q4 POND A\APPX B - TM367390.0 POND A.DOCX 2



Technical Memorandum

GWPS, as shown on Table B1. Constituent-well combinations that included a direct exceedance of
the GWPS within the past eight monitoring events for Appendix Il and Appendix IV (June 2018 to
October 2020 for JHC-MW-15006 and JHC-MW-15011, August 2017 to October 2020 for JHC-MW-
15007 and JHC-MW-15009, and September 2017 to October 2020 for JHC-MW-15008/R and JHC-
MW-15010) and the past five events for the additional Section 11511a(3) constituents (iron) and
Section 11519b(2) (copper, nickel, silver, vanadium, and zinc) (October 2019 through October 2020)
were retained for further analysis (Attachment 1). Direct comparison GWPS exceedances include the
following constituent well combinations:

m  Sulfate, total dissolved solids (TDS), iron, and vanadium in JHC-MW-15006;

m  Vanadium in JHC-MW-150073;

m  Boron, TDS, and selenium in JHC-MW-15008/R;

m  Boron and selenium in JHC-MW-15009;

m  Boron, chromium, selenium, iron, nickel, and vanadium in JHC-MW-15010; and

m  Boron, TDS, pH, arsenic, selenium, and vanadium in JHC-MW-15011.

Groundwater data were then evaluated utilizing Sanitas™ statistical software. Sanitas™ is a software
tool that is commercially available for performing statistical evaluations consistent with procedures
outlined in the Unified Guidance. Within the Sanitas™ statistical program, confidence limits were
selected to perform the statistical comparison of compliance data to a fixed standard. Parametric and
non-parametric confidence intervals were calculated, as appropriate, for each of the constituents
using a 99 percent confidence level for each individual statistical test, i.e., a significance level (a) of
0.01. The following narrative describes the methods employed, the results obtained and the
Sanitas™ output files are included as an attachment.

The statistical data evaluation included the following steps:
m  Review of data quality checklists for the data sets;

m  Graphical representation of the monitoring data as time versus concentration by well-constituent
pair;

m  Outlier testing of individual data points that appear from the graphical representations as potential
outliers;

m  Evaluation of visual trends apparent in the graphical representations for statistical significance;
m  Evaluation of percentage of non-detects for each well-constituent pair;
m  Distribution of the data; and

m  Calculation of the confidence intervals for each cumulative dataset.

The results of these evaluations are presented and discussed below.

3 JHC-MW-15007 was not sampled in October 2019 and October 2020 due to an insufficient quantity of
groundwater present. Therefore, only three sampling events have been completed for vanadium at JHC-MW-
15007 and there is insufficient data for statistical analysis. Per the AMP, a confidence interval will be calculated
following the collection of a minimum of four data points.
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Initially, results for the past eight events were observed visually for potential trends and outliers (time-
series plots in Attachment 1). Potential outliers were noted for chromium, iron, and nickel in JHC-
MW-15010 in October 2019. Potential increasing trends were noted for boron and vanadium in
JHC-MW-15011 (trend tests in Attachment 1). Groundwater conditions are re-equilibrating following
capping activities at JHC Pond A that were completed in Summer 2019. Because hydrogeologic
conditions are in the process of stabilizing, temporary trending and sporadic outlier data are not
unexpected.

Data from each round were evaluated for completeness, overall quality, and usability and were
deemed appropriate for the purposes of the CCR assessment monitoring program. The Sanitas™
software was then used to test compliance at the downgradient monitoring wells using the confidence
interval method for the most recent eight sampling events. Eight independent sampling events
provide an appropriate density of data as recommended per the Unified Guidance yet are collected
recently enough to provide an indication of current condition. For the Section 11511a(3) constituents
(iron) and Section 11519b(2) (copper, nickel, silver, vanadium, and zinc), the most recent five
sampling events were used to calculate confidence intervals. These data sets will increase each
event until there are a total of eight data points, which will then become a rolling window of the most
recent eight data points moving forward, for confidence interval analysis. The tests were run with a
per-well significance of a = 0.01. The software outputs are included in Attachment 1 along with data
reports showing the values used for the evaluation. The percentage of non-detect observations are
also included in Attachment 1. Non-detect data were handled in accordance with the Stats Plan for
the purposes of calculating the confidence intervals.

The Sanitas™ software generates an output that includes graphs of the parametric or non-parametric
confidence intervals for each well along with notes on data transformations, as appropriate. The data
distributions are as follows:

Distribution Constituent-Well Combinations

Boron in JHC-MW-15008/R and JHC-MW-15011
TDS in JHC-MW-15006 and JHC-MW-15011

pH in JHC-MW-15011

Arsenic in JHC-MW-15011

Selenium in JHC-MW-15010

Vanadium in JHC-MW-15006 and JHC-MW-15011

Boron in JHC-MW-15009
Normalized by square root | Selenium in JHC-MW-15011
transformation Iron in JHC-MW-15006

Normal

Normalized by cube root

. Selenium in JHC-MW-15008/R
transformation

Normalize by Kaplan-Meier

) Selenium in JHC-MW-15009
square root transformation
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Distribution Constituent-Well Combinations

Normalized by cubic

. Boron in JHC-MW-15010
transformation

Sulfate in JHC-MW-15006
TDS in JHC-MW-15008/R
Non-Parametric (not able to | Chromium in JHC-MW-15010
be normalized) Iron in JHC-MW-15010
Nickel in JHC-MW-15010
Vanadium in JHC-MW-15010

Arsenic was identified at downgradient monitoring well JHC-MW-15011 at statistically significant
levels exceeding the GWPS during the initial assessment monitoring event conducted in June 2018.
As shown in Table B1 and Attachment 1, arsenic concentrations in this well have begun to decline in
2020 but remain above the GWPS. Boron at JHC-MW-15010 was identified at statistically significant
levels exceeding the GWPS in July 2020. Boron concentrations at monitoring well JHC-MW-15010
showed an increase in 2019 and have remained generally stable in 2019 and 2020. Vanadium at
JHC-MW-15006 and JHC-MW-15011 were identified at statistically significant levels exceeding the
GWPS in October 2020. Vanadium concentrations at these monitoring wells have consistently been
above the GWPS since monitoring for vanadium under the Pond A HMP and AMP began in October
2019. As discussed above, completion of JHC Pond A capping activities occurred in Summer 2019
and groundwater conditions are re-equilibrating. Consumers Energy will continue to monitor changes
in groundwater chemistry and the assessment of corrective measures per the Pond A HMP and AMP
and §257.95(9g).

Attachments

Table B1 Comparison of Groundwater Sampling Results to Groundwater Protection
Standards for Statistical Evaluation

Attachment 1 Sanitas™ Output
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Table B1

Comparison of Groundwater Sampling Results to Groundwater Protection Standards for Statistical Evaluation

JH Campbell Pond A - HMP/AMP

West Olive, Michigan

Sample Location: JHC-MW-15006
Sample Date:] 6/20/2018 6/20/2018 | 11/15/2018 | 4/24/2019 | 10/10/2019 | 2/12/2020 4/14/2020 7/16/2020 | 10/22/2020 | 10/22/2020
M MI Non- Downgradient
Constituent Unit EPA MCL EPA RSL | Residential* | Residential* MI GSI* UTL GWPS
Appendix IlI Field Dup Field Dup
Boron ug/L NC NA 500 500 7,200 54 500 144 147 203 240 230 247 284 242 272 331
[lcalcium mg/L NC NA NC NC 500 40 500 38.5 38.6 26.8 41 35 101 102 91.4 87.2 84.3
([Chioride mg/L 250** NA 250M 250 500 70 250 17.2 17.2 24.8 21 22 21.0 24.9 27.7 22 222
Fluoride ug/L 4,000 NA NC NC NC 1,000 4,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000
Sulfate mg/L 250** NA 250" 250 500 13 250 27.5 275 27.0 75 55 217 260 195 253 251
Total Dissolved Solids |mg/L 500** NA 500" 500" 500 240 500 376 268 140 240 190 542 562 521 515 511
[oH, Field SuU 6.5 - 8.5** NA 6.5-85" | 6.5-85" 6.5-9.0 55-8.8 5.5-8.8 7.4 - 7.8 7.6 7.8 7.6 7.2 7.4 75 -
Appendix IV
Antimony ug/L 6 NA 6.0 6.0 130 2 6 <1.0 <1.0 <1.0 <1.0 <1.0 <1 1 <1 1 <1
Arsenic ug/L 10 NA 10 10 10 1 10 4.3 4.7 4.7 5.1 4.3 6 5 5 9 6
Barium ug/L 2,000 NA 2,000 2,000 820 35 2,000 141 146 144 230 180 326 353 291 382 194
||Bery||ium ug/L 4 NA 4.0 4.0 18 1 4 <1.0 <1.0 <1.0 <1.0 <1.0 <1 <1 <1 <1 <1
||Cadmium ug/L 5 NA 5.0 5.0 3.5 0.2 5 <0.20 <0.20 <0.20 <0.20 <0.20 <0.2 <0.2 <0.2 <0.2 <0.2
||Chromium ug/L 100 NA 100 100 11 2 100 1.5 1.8 2.3 4.1 <1.0 2 1 18 5 1
||Coba|t ug/L NC 6 40 100 100 15 15 <15.0 <15.0 <6.0 <6.0 <6.0 <6 <15 <6 <6 <6
||Fluoride ug/L 4,000 NA NC NC NC 1,000 4,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000
||Lead ug/L NC 15 4.0 4.0 39 1 15 <1.0 <1.0 <1.0 <1.0 <1.0 <1 <1 <1 <1 <1
||Lithium ug/L NC 40 170 350 440 10 40 12 12 13 <10 <10 13 13 13 15 14
||Mercury ug/L 2 NA 2.0 2.0 0.20# 0.2 2 <0.20 <0.20 <0.20 <0.20 <0.20 <0.2 <0.2 <0.2 <0.2 <0.2
||M0bedenum ug/L NC 100 73 210 3,200 5 100 5.4 5.5 12.2 10 9.1 13 16 22 38 37
||Radium-226 pCi/L NC NA NC NC NC NA NA < 0.540 <0.483 <0.740 0.234 0.310 -- 0.426 -- 0.289 <0.345
||Radium-228 pCi/L NC NA NC NC NC NA NA <0.963 < 0.944 <0.588 <0.343 <0.524 -- 0.518 -- <0.274 <0.399
Radium-226/228 pCi/L 5 NA NC NC NC 1.93 5 <1.50 <1.43 <1.33 0.488 <0.524 -- 0.944 -- 0.318 0.453
Selenium ug/L 50 NA 50 50 5.0 5 50 <1.0 <1.0 <1.0 <1.0 1.3 8 9 5 2 1
Thallium ug/L 2 NA 2.0 2.0 3.7 2 2 <2.0 <2.0 <2.0 <2.0 <2.0 <2 <2 <2 <2 <2
MI Part 115 Parameters
[[ron ug/L 300** NA 300" 300" 500,000 870 870 - - - - 43 189 26 128 929 213
[[Copper ug/L 1,000* NA 1,000" 1,000"" 15 2.1 1,000 - - - - <10 2 1 11 4 4
Nickel ug/L NC NA 100 100 86 2 100 - - - - <2.0 14 1 13 5 <2
Silver ug/L 100™* NA 34 98 0.20 0.2 34 - - - - <0.20 <0.2 <04 <0.2 <0.2 <0.2
Vanadium ug/L NC NA 4.5 62 27 2 4.5 - - - - 8 16 10 15 19 9
Zinc ug/L 5,000** NA 2,400 5,0001" 190 18 2,400 - - - - <10 <10 <10 <30 11 23
Notes:
ug/L - micrograms per liter.
mg/L - milligrams per liter.
SU - standard units; pH is a field parameter.
pCi/L - picocuries per liter.
NA - not applicable.
NC - no criteria.
-- - not analyzed.
MCL - Maximum Contaminant Level, EPA Drinking Water Standards and Health Advisories, April 2012.
RSL - Regional Screening Level from 83 FR 36435.
UTL - Upper Tolerance Limit (95%) of the background data set.
GWPS - Groundwater Protection Standard. Appendix IV GWPS is the higher of the MCL/RSL and UTL as established in TRC's
Technical Memorandum dated October 15, 2018. Appendix Il GWPS is the most restrictive of the MCL/Part 201 criteria, or the UTL if the UTL exceeds the
applicable criteria as established in TRC's Technical Memorandum dated December 23, 2019.
* - Michigan Part 201 Generic Drinking Water Cleanup Criteria, December 30, 2013.
** - Secondary Maximum Contaminant Level (SMCL), EPA Secondary Drinking Water Regulations
(SDWR) April 2012.
A - Michigan Part 201 Groundwater Surface Water Interface (GSI) Criteria. Hardness-dependent criteria calculated using
site-specific hardness of 180 mg CaCO3/L as measured at surface water sample SW-01 collected on April 9, 2018
from the Pigeon River. Chromium GSI criterion based on hexavalent chromium per footnote {H}.
# - If detected above 0.20 ug/L, further evaluation of low-level mercury may be necessary to evaluate the GSI pathway
per Michigan Part 201 and EGLE policy and procedure 09-014 dated June 20, 2012.
Bold value indicates an exceedance of the GWPS. Data from downgradient monitoring wells are screened against the
GWPS for evaluation purposes only. Confidence intervals will be used to determine compliance per the CCR rules.
All metals were analyzed as total unless otherwise specified.
(1) Criterion is the aesthetic drinking water value per footnote {E}.
(2) pH value potentially biased high due to groundwater quality meter malfunction.
(3) Not sampled; insufficient amount of groundwater present to collect sample.
(4) JHC-MW-15008 was decommissioned on June 24, 2019. Replacement well JHC-MW-15008R was installed on June 25, 2019.
Page 1 of 6
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Table B1
Comparison of Groundwater Sampling Results to Groundwater Protection Standards for Statistical Evaluation
JH Campbell Pond A - HMP/AMP
West Olive, Michigan

Sample Location: JHC-MW-15007
Sample Date:] 8/15/2017 9/26/2017 4/26/2018 6/20/2018 | 11/15/2018 | 4/24/2019 | 10/9/2019® | 2/12/2020 4/14/2020 7/16/2020 |10/22/2020®)
MI MI Non- Downgradient
Constituent Unit EPA MCL EPA RSL Residential* | Residential* MI GSI* UTL GWPS

Appendix Il

Boron ug/L NC NA 500 500 7,200 54 500 141 98 - 157 142 190 - 147 242 162 -
Calcium mg/L NC NA NC NC 500 40 500 32.1 32.2 - 38.7 42.6 79 -- 55.2 62.1 52.8 --
Chloride mg/L 250** NA 250 250" 500 70 250 175 17.3 - 175 20.6 23 - 9.10 141 9.16 -
Fluoride ug/L 4,000 NA NC NC NC 1,000 4,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 - < 1,000 < 1,000 < 1,000 -
Sulfate mg/L 250** NA 250 250 500 13 250 31.6 32.3 - 26.2 19.2 54 - 31.9 83 68.3 -
Total Dissolved Solids |mg/L 500** NA 500" 500" 500 240 500 170 188 - 298 166 360 - 312 336 357 -
[pH, Field Su 6.5 - 8.5** NA 6.5-85" | 6.5-85" 6.5-9.0 55-8.8 55-8.8 7.4 7.3 8.4? 7.4 7.6 7.4 - 7.4 7.0 7.1 -
Appendix IV

Antimony ug/L 6 NA 6.0 6.0 130 2 6 <1.0 -- <1.0 <1.0 <1.0 <1.0 - <1 <1 <1 -
Arsenic ug/L 10 NA 10 10 10 1 10 4.0 - 3.3 2.9 4.0 4.0 - 3 3 3 -
Barium ug/L 2,000 NA 2,000 2,000 820 35 2,000 130 - 121 115 177 320 -- 231 266 248 --
Beryllium ug/L 4 NA 4.0 4.0 18 1 4 <1.0 -- <1.0 <1.0 <1.0 <1.0 -- <1 <1 <1 -
Cadmium ug/L 5 NA 5.0 5.0 3.5 0.2 5 <0.20 -- <0.20 <0.20 <0.20 <0.20 -- <0.2 <0.2 <0.2 --
Chromium ug/L 100 NA 100 100 11 2 100 1.1 - <1.0 1.2 31.3 35 - 3 2 2 --
Cobalt ug/L NC 6 40 100 100 15 15 <15.0 -- <15.0 <15.0 <6.0 <6.0 -- <6 <15 <6 -
Fluoride ug/L 4,000 NA NC NC NC 1,000 4,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 -- < 1,000 < 1,000 < 1,000 --
||Lead ug/L NC 15 4.0 4.0 39 1 15 <1.0 -- <1.0 <1.0 <1.0 <1.0 - <1 <1 <1 -
||Lithium ug/L NC 40 170 350 440 10 40 16 - 11 15 16 12 - 15 14 13 -
||Mercury ug/L 2 NA 2.0 2.0 0.20# 0.2 2 <0.20 - <0.20 <0.20 <0.20 <0.20 - <0.2 <0.2 <0.2 -
||M0bedenum ug/L NC 100 73 210 3,200 5 100 6.1 - <5.0 <5.0 7.6 7.2 - <5 <5 <5 -
||Radium-226 pCi/L NC NA NC NC NC NA NA <0.430 - <1.03 <0.736 0.864 0.217 - - 0.197 -- --
||Radium-228 pCi/L NC NA NC NC NC NA NA < 0.904 -- <1.02 <1.12 < 0.688 0.392 -- -- < 0.456 -- --
Radium-226/228 pCi/L 5 NA NC NC NC 1.93 5 <1.33 - <2.05 < 1.86 1.40 0.609 -- -- < 0.456 -- --
Selenium ug/L 50 NA 50 50 5.0 5 50 1.1 - <1.0 1.3 <1.0 4.1 - 23 22 22 -
Thallium ug/L 2 NA 2.0 2.0 3.7 2 2 <20 -- <20 <20 <20 <20 -- <2 <2 <2 --
MI Part 115 Parameters

Iron ug/L 300** NA 300" 300" 500,000 870 870 -- -- -- -- -- - - 71 <20 <20 --
([Copper ug/L 1,000** NA 1,000 1,000 15 2.1 1,000 - - - - - - - 2 1 <1 -
Nickel ug/L NC NA 100 100 86 2 100 - - - - - - - 7 <1 <2 -
Silver ug/L 100** NA 34 98 0.20 0.2 34 - - - - - - - <0.2 <0.2 <0.2 --
Vanadium ug/L NC NA 4.5 62 27 2 4.5 - - - - -- -- -- 16 14 15 -
Zinc ug/L 5,000** NA 2,400 5,000 190 18 2,400 - - - - - - - 10 <10 <30 -
Notes:

ug/L - micrograms per liter.

mg/L - milligrams per liter.

SU - standard units; pH is a field parameter.

pCil/L - picocuries per liter.

NA - not applicable.

NC - no criteria.

-- - not analyzed.

MCL - Maximum Contaminant Level, EPA Drinking Water Standards and Health Advisories, April 2012.

RSL - Regional Screening Level from 83 FR 36435.

UTL - Upper Tolerance Limit (95%) of the background data set.

GWPS - Groundwater Protection Standard. Appendix IV GWPS is the higher of the MCL/RSL and UTL as established in TRC's
Technical Memorandum dated October 15, 2018. Appendix Il GWPS is the most restrictive of the MCL/Part 201 criteria, or the UTL if the UTL exceeds the
applicable criteria as established in TRC's Technical Memorandum dated December 23, 2019.

* - Michigan Part 201 Generic Drinking Water Cleanup Criteria, December 30, 2013.

** - Secondary Maximum Contaminant Level (SMCL), EPA Secondary Drinking Water Regulations
(SDWR) April 2012.

A - Michigan Part 201 Groundwater Surface Water Interface (GSI) Criteria. Hardness-dependent criteria calculated using
site-specific hardness of 180 mg CaCO3/L as measured at surface water sample SW-01 collected on April 9, 2018
from the Pigeon River. Chromium GSI criterion based on hexavalent chromium per footnote {H}.

# - If detected above 0.20 ug/L, further evaluation of low-level mercury may be necessary to evaluate the GSI pathway
per Michigan Part 201 and EGLE policy and procedure 09-014 dated June 20, 2012.

Bold value indicates an exceedance of the GWPS. Data from downgradient monitoring wells are screened against the
GWPS for evaluation purposes only. Confidence intervals will be used to determine compliance per the CCR rules.

All metals were analyzed as total unless otherwise specified.

(1) Criterion is the aesthetic drinking water value per footnote {E}.

2

(3) Not sampled; insufficient amount of groundwater present to collect sample.

(4) JHC-MW-15008 was decommissioned on June 24, 2019. Replacement well JHC-MW-15008R was installed on June 25, 2019.

pH value potentially biased high due to groundwater quality meter malfunction.

TRC | Consumers Energy
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Comparison of Groundwater Sampling Results to Groundwater Protection Standards for Statistical Evaluation

Table B1

JH Campbell Pond A - HMP/AMP
West Olive, Michigan

Sample Location:

JHC-MW-15008

JHC-MW-15008R™

TRC | Consumers Energy

Sample Date:] 9/26/2017 4/26/2018 6/20/2018 |11/15/2018®)| 4/24/2019® | 8/13/2019 10/9/2019 10/9/2019 2/12/2020 4/14/2020 7/16/2020 | 10/22/2020
MI MI Non- Downgradient
Constituent Unit EPA MCL EPA RSL | Residential* | Residential* MI GSI* UTL GWPS
Appendix IlI Field Dup
Boron ug/L NC NA 500 500 7,200 54 500 116 -- 87.7 -- -- 93 130 130 423 505 384 285
[lcalcium mg/L NC NA NC NC 500 40 500 37.5 -- 39 -- -- 33 100 100 94.7 99.9 79.8 109
[[Chioride mg/L 250** NA 250" 250 500 70 250 16.6 — 20.4 - - 22 16 16 22.4 25.0 25.4 18.8
Fluoride ug/L 4,000 NA NC NC NC 1,000 4,000 < 1,000 < 1,000 < 1,000 -- -- 170 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000
Sulfate mg/L 250** NA 250" 250 500 13 250 28.4 -- 255 -- -- 20 220 220 219 235 183 215
Total Dissolved Solids [mg/L 500** NA 500" 500" 500 240 500 190 -- 210 - - 150 <50 430 556 566 536 577
[oH, Field SuU 6.5 - 8.5** NA 6.5-85" | 65-85" 6.5-9.0 55-8.8 55-8.8 7.1 7.9% 7.2 - - 7.4 7.3 - 7.3 6.9 7.1 7.0
Appendix IV
Antimony ug/L 6 NA 6.0 6.0 130 2 6 -- 1.1 <1.0 -- -- 1.2 <1.0 <1.0 <1 1 <1 1
Arsenic ug/L 10 NA 10 10 10 1 10 -- <1.0 <1.0 -- -- <1.0 <1.0 <1.0 <1 <1 <1 <1
Barium ug/L 2,000 NA 2,000 2,000 820 35 2,000 -- 118 120 -- -- 110 340 320 291 252 219 216
||Bery||ium ug/L 4 NA 4.0 4.0 18 1 4 -- <1.0 <1.0 -- -- <1.0 <1.0 <1.0 <1 <1 <1 <1
||Cadmium ug/L 5 NA 5.0 5.0 3.5 0.2 5 -- <0.20 <0.20 -- -- <0.20 <0.20 <0.20 <0.2 <0.2 <0.2 <0.2
||Chromium ug/L 100 NA 100 100 11 2 100 -- 1.3 1.5 -- -- 3.8 4.5 4.5 7 <1 <1 <1
||Coba|t ug/L NC 6 40 100 100 15 15 -- <15.0 <15.0 -- -- <6.0 <6.0 <6.0 <6 <15 <6 <6
||Fluoride ug/L 4,000 NA NC NC NC 1,000 4,000 < 1,000 < 1,000 < 1,000 -- -- 170 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000
||Lead ug/L NC 15 4.0 4.0 39 1 15 -- <1.0 <1.0 -- -- <1.0 <1.0 <1.0 <1 <1 <1 <1
||Lithium ug/L NC 40 170 350 440 10 40 -- 14 15 -- -- 10 15 15 18 19 17 19
||Mercury ug/L 2 NA 2.0 2.0 0.20# 0.2 2 -- <0.20 <0.20 -- -- <0.20 <0.20 <0.20 <0.2 <0.2 <0.2 <0.2
||Mo|ybdenum ug/L NC 100 73 210 3,200 5 100 -- 5.8 5.1 -- -- 6.8 <5.0 <5.0 <5 <5 <5 5
||Radium-226 pCi/L NC NA NC NC NC NA NA -- <0.493 0.928 -- -- 0.183 0.449 0.751 -- 0.180 -- 0.553
||Radium-228 pCi/L NC NA NC NC NC NA NA -- <0.847 < 0.698 -- -- 0.468 0.817 0.744 -- <0.429 -- 0.330
Radium-226/228 pCi/L 5 NA NC NC NC 1.93 5 -- <1.34 1.56 -- -- 0.651 1.27 1.49 -- 0.549 -- 0.883
Selenium ug/L 50 NA 50 50 5.0 5 50 -- 1.7 2.0 -- -- 12 110 110 11 6 13 68
Thallium ug/L 2 NA 2.0 2.0 3.7 2 2 -- <20 <20 -- -- <2.0 <2.0 <2.0 <2 <2 2 <2
MI Part 115 Parameters
fliron ug/L 300** NA 300 300™ 500,000 870 870 - - - - - - 99 150 164 134 48 56
[[Copper ug/L 1,000** NA 1,000 1,000 15 2.1 1,000 - - - - - - <1.0 1.1 2 2 2 2
Nickel ug/L NC NA 100 100 86 2 100 -- -- -- -- -- -- 2.7 2.6 8 <1 <2 <2
Silver ug/L 100™* NA 34 98 0.20 0.2 34 -- -- -- -- -- -- <0.20 <0.20 <0.2 <0.2 <0.2 <0.2
Vanadium ug/L NC NA 4.5 62 27 2 4.5 -- -- -- -- -- -- <2.0 <2.0 <2 <2 <2 <2
Zinc ug/L 5,000** NA 2,400 5,0001" 190 18 2,400 -- -- -- -- -- -- <10 <10 <10 <10 <30 <10
Notes:
ug/L - micrograms per liter.
mg/L - milligrams per liter.
SU - standard units; pH is a field parameter.
pCi/L - picocuries per liter.
NA - not applicable.
NC - no criteria.
-- - not analyzed.
MCL - Maximum Contaminant Level, EPA Drinking Water Standards and Health Advisories, April 2012.
RSL - Regional Screening Level from 83 FR 36435.
UTL - Upper Tolerance Limit (95%) of the background data set.
GWPS - Groundwater Protection Standard. Appendix IV GWPS is the higher of the MCL/RSL and UTL as established in TRC's
Technical Memorandum dated October 15, 2018. Appendix Il GWPS is the most restrictive of the MCL/Part 201 criteria, or the UTL if the UTL exceeds the
applicable criteria as established in TRC's Technical Memorandum dated December 23, 2019.
* - Michigan Part 201 Generic Drinking Water Cleanup Criteria, December 30, 2013.
** - Secondary Maximum Contaminant Level (SMCL), EPA Secondary Drinking Water Regulations
(SDWR) April 2012.
A - Michigan Part 201 Groundwater Surface Water Interface (GSI) Criteria. Hardness-dependent criteria calculated using
site-specific hardness of 180 mg CaCO3/L as measured at surface water sample SW-01 collected on April 9, 2018
from the Pigeon River. Chromium GSI criterion based on hexavalent chromium per footnote {H}.
# - If detected above 0.20 ug/L, further evaluation of low-level mercury may be necessary to evaluate the GSI pathway
per Michigan Part 201 and EGLE policy and procedure 09-014 dated June 20, 2012.
Bold value indicates an exceedance of the GWPS. Data from downgradient monitoring wells are screened against the
GWPS for evaluation purposes only. Confidence intervals will be used to determine compliance per the CCR rules.
All metals were analyzed as total unless otherwise specified.
(1) Criterion is the aesthetic drinking water value per footnote {E}.
(2) pH value potentially biased high due to groundwater quality meter malfunction.
(3) Not sampled; insufficient amount of groundwater present to collect sample.
(4) JHC-MW-15008 was decommissioned on June 24, 2019. Replacement well JHC-MW-15008R was installed on June 25, 2019.
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Table B1
Comparison of Groundwater Sampling Results to Groundwater Protection Standards for Statistical Evaluation
JH Campbell Pond A - HMP/AMP
West Olive, Michigan

Sample Location: JHC-MW-15009
Sample Date:] 8/15/2017 9/26/2017 4/26/2018 4/26/2018 6/20/2018 | 11/15/2018 | 11/15/2018 | 4/24/2019 4/24/2019 | 10/9/2019® | 2/12/2020 4/14/2020 4/14/2020 7/16/2020 |10/22/2020®)
M MI Non- Downgradient
Constituent Unit EPA MCL EPA RSL Residential* | Residential* MI GSI* UTL GWPS

Appendix Il Field Dup Field Dup Field Dup Field Dup

Boron ug/L NC NA 500 500 7,200 54 500 156 144 - - 91.4 188 187 200 190 - 468 874 881 401 -
Calcium mg/L NC NA NC NC 500 40 500 41.2 34.3 - - 41.2 46.2 46.4 92 89 - 74.5 78.7 79.9 84.2 -
Chloride mg/L 250* NA 250" 250" 500 70 250 20.1 17.7 - - 22.9 17.7 17.7 17 16 - 10.7 6.95 6.78 6.18 -
Fluoride ug/L 4,000 NA NC NC NC 1,000 4,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 -- < 1,000 < 1,000 < 1,000 < 1,000 -
Sulfate mg/L 250** NA 250" 250" 500 13 250 31.6 32.7 - -- 18.2 26.9 271 130 130 - 40.5 491 49.9 64.4 -
Total Dissolved Solids |mg/L 500** NA 500" 500" 500 240 500 208 178 - - 214 234 202 430 440 - 332 354 341 397 -
[pH, Field SuU 6.5 - 8.5 NA 6.5-85" | 6.5-85" 6.5-9.0 55-8.8 55-8.8 7.5 7.4 8.4? - 7.7 7.6 - 7.4 - - 7.5 7.2 - 7.2 -
Appendix IV

Antimony ug/L 6 NA 6.0 6.0 130 2 6 <1.0 -- <1.0 <1.0 <1.0 1.2 <1.0 <1.0 <1.0 - <1 1 1 <1 -
Arsenic ug/L 10 NA 10 10 10 1 10 <1.0 -- <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - <1 <1 <1 <1 -
Barium ug/L 2,000 NA 2,000 2,000 820 35 2,000 198 - 130 125 130 178 181 360 360 - 287 307 298 290 --
Beryllium ug/L 4 NA 4.0 4.0 18 1 4 <1.0 -- <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - <1 <1 <1 <1 -
Cadmium ug/L 5 NA 5.0 5.0 3.5 0.2 5 <0.20 - <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 - <0.2 <0.2 <0.2 <0.2 -
Chromium ug/L 100 NA 100 100 11 2 100 6.6 -- 1.3 1.3 <1.0 14.1 11.8 17 14 -- 31 1 1 1 --
Cobalt ug/L NC 6 40 100 100 15 15 <15.0 - <15.0 <15.0 <15.0 <6.0 <6.0 <6.0 <6.0 -- <6 <15 <15 <6 --
Fluoride ug/L 4,000 NA NC NC NC 1,000 4,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 -- < 1,000 < 1,000 < 1,000 < 1,000 --
||Lead ug/L NC 15 4.0 4.0 39 1 15 <1.0 - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 -- <1 <1 <1 <1 --
||Lithium ug/L NC 40 170 350 440 10 40 11 -- <10 <10 <10 14 14 11 11 -- 14 14 14 14 --
||Mercury ug/L 2 NA 2.0 2.0 0.20# 0.2 2 <0.20 - <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 - <0.2 <0.2 <0.2 <0.2 -
||M0bedenum ug/L NC 100 73 210 3,200 5 100 7.4 -- 55 55 <5.0 6.1 6.1 57 5.6 -- 15 <5 <5 6 --
||Radium-226 pCi/L NC NA NC NC NC NA NA < 0.455 -- <0.169 <0.709 < 0.631 < 0.896 <0.705 0.351 0.289 - - 0.394 0.307 -- --
||Radium-228 pCi/L NC NA NC NC NC NA NA 1.04 -- <1.26 <1.14 < 0.634 0.800 < 0.663 0.674 0.509 - - 0.573 0.459 -- -
Radium-226/228 pCi/L 5 NA NC NC NC 1.93 5 <1.40 -- <1.43 <1.85 <1.27 <1.47 <1.37 1.02 0.798 - - 0.967 0.767 -- --
Selenium ug/L 50 NA 50 50 5.0 5 50 <1.0 - <1.0 1.0 10.3 12.6 12.6 61 63 - 20 77 79 76 -
Thallium ug/L 2 NA 2.0 2.0 3.7 2 2 <20 -- <20 <20 <20 <20 <20 <20 <20 - <2 <2 <2 <2 -
MI Part 115 Parameters

Iron ug/L 300" NA 3000 3007 500,000 870 870 - - - - - - - - - - 420 <20 <20 34 -
([Copper ug/L 1,000** NA 1,000 1,000 15 2.1 1,000 - - - - - - - - - - 4 1 2 3 -
Nickel ug/L NC NA 100 100 86 2 100 -- -- -- -- -- -- -- -- -- -- 41 <1 1 <2 --
Silver ug/L 100** NA 34 98 0.20 0.2 34 -- -- -- -- -- -- -- -- -- -- <0.2 <0.2 <0.2 <0.2 --
Vanadium ug/L NC NA 4.5 62 27 2 4.5 -- -- -- -- -- -- -- -- -- -- 3 <2 <2 <2 --
Zinc ug/L 5,000** NA 2,400 5,000 190 18 2,400 -- -- -- -- -- -- -- -- -- -- <10 <10 <10 <30 --
Notes:

ug/L - micrograms per liter.

mg/L - milligrams per liter.

SU - standard units; pH is a field parameter.

pCilL - picocuries per liter.

NA - not applicable.

NC - no criteria.

-- - not analyzed.

MCL - Maximum Contaminant Level, EPA Drinking Water Standards and Health Advisories, April 2012.

RSL - Regional Screening Level from 83 FR 36435.

UTL - Upper Tolerance Limit (95%) of the background data set.

GWPS - Groundwater Protection Standard. Appendix IV GWPS is the higher of the MCL/RSL and UTL as established in TRC's
Technical Memorandum dated October 15, 2018. Appendix Il GWPS is the most restrictive of the MCL/Part 201 criteria, or the UTL if the UTL exceeds the
applicable criteria as established in TRC's Technical Memorandum dated December 23, 2019.

* - Michigan Part 201 Generic Drinking Water Cleanup Criteria, December 30, 2013.

** - Secondary Maximum Contaminant Level (SMCL), EPA Secondary Drinking Water Regulations
(SDWR) April 2012.

A - Michigan Part 201 Groundwater Surface Water Interface (GSI) Criteria. Hardness-dependent criteria calculated using
site-specific hardness of 180 mg CaCO3/L as measured at surface water sample SW-01 collected on April 9, 2018

from the Pigeon River. Chromium GSI criterion based on hexavalent chromium per footnote {H}.

# - If detected above 0.20 ug/L, further evaluation of low-level mercury may be necessary to evaluate the GSI pathway
per Michigan Part 201 and EGLE policy and procedure 09-014 dated June 20, 2012.

Bold value indicates an exceedance of the GWPS. Data from downgradient monitoring wells are screened against the
GWPS for evaluation purposes only. Confidence intervals will be used to determine compliance per the CCR rules.

All metals were analyzed as total unless otherwise specified.

(1) Criterion is the aesthetic drinking water value per footnote {E}.

2

(3) Not sampled; insufficient amount of groundwater present to collect sample.

(4) JHC-MW-15008 was decommissioned on June 24, 2019. Replacement well JHC-MW-15008R was installed on June 25, 2019.

pH value potentially biased high due to groundwater quality meter malfunction.

TRC | Consumers Energy
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Table B1

Comparison of Groundwater Sampling Results to Groundwater Protection Standards for Statistical Evaluation
JH Campbell Pond A - HMP/AMP

West Olive, Michigan

Sample Location: JHC-MW-15010
Sample Date:] 9/26/2017 4/26/2018 6/20/2018 | 11/14/2018 | 4/23/2019 10/9/2019 2/11/2020 2/11/2020 4/14/2020 7/16/2020 |10/22/2020®
MI MI Non- Downgradient
Constituent Unit EPA MCL EPARSL | Residential* [ Residential* MI GSI* UTL GWPS
Appendix Il Field Dup
Boron ug/L NC NA 500 500 7,200 54 500 109 - 98.4 120 2,800 2,800 2,390 2,390 2,350 2,130 -
Calcium mg/L NC NA NC NC 500 40 500 33.0 - 40.9 59.6 58 84 82.9 88.0 82.7 78.1 --
Chloride mg/L 250** NA 250" 250M 500 70 250 17.8 - 22.2 7.9 2.0 <20 2.59 2.61 3.20 1.94 -
Fluoride ug/L 4,000 NA NC NC NC 1,000 4,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 --
Sulfate mg/L 250** NA 250" 250" 500 13 250 32.6 - 39.9 33.3 24 32 30.7 31.2 35.9 39.8 --
Total Dissolved Solids |mg/L 500** NA 500" 500" 500 240 500 220 - 294 262 270 330 280 319 333 361 --
[pH, Field Su 6.5 - 8.5** NA 6.5-85" | 6.5-85" 6.5-9.0 55-8.8 55-8.8 7.2 8.0® 7.3 7.5 6.6 6.9 7.0 - 6.6 6.6 -
Appendix IV
Antimony ug/L 6 NA 6.0 6.0 130 6 - <1.0 <1.0 <1.0 <1.0 <1.0 <1 <1 <1 <1 -
Arsenic ug/L 10 NA 10 10 10 1 10 - <1.0 <1.0 <1.0 <1.0 <1.0 <1 <1 <1 <1 -
Barium ug/L 2,000 NA 2,000 2,000 820 35 2,000 - 137 122 211 250 270 266 267 276 290 --
Beryllium ug/L 4 NA 4.0 4.0 18 1 4 - <1.0 <1.0 <1.0 <1.0 <1.0 <1 <1 <1 <1 -
Cadmium ug/L 5 NA 5.0 5.0 3.5 0.2 5 -- <0.20 <0.20 <0.20 <0.20 <0.20 <0.2 <0.2 <0.2 <0.2 -
Chromium ug/L 100 NA 100 100 11 2 100 - 1.4 1.1 1.5 1.2 370 4 5 1 1 --
Cobalt ug/L NC 6 40 100 100 15 15 -- <15.0 <15.0 <6.0 <6.0 <6.0 <6 <6 <15 <6 --
Fluoride ug/L 4,000 NA NC NC NC 1,000 4,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 --
||Lead ug/L NC 15 4.0 4.0 39 1 15 -- <1.0 <1.0 <1.0 <1.0 <1.0 <1 <1 <1 <1 --
||Lithium ug/L NC 40 170 350 440 10 40 -- 10 <10 12 13 17 20 20 20 19 --
||Mercury ug/L 2 NA 2.0 2.0 0.20# 0.2 2 -- <0.20 <0.20 <0.20 <0.20 <0.20 <0.2 <0.2 <0.2 <0.2 --
||M0|ybdenum ug/L NC 100 73 210 3,200 5 100 -- 11.0 7.6 5.0 <5.0 14 <5 <5 <5 <5 --
||Radium-226 pCi/L NC NA NC NC NC NA NA -- 0.505 <0.489 < 0.858 0.198 0.643 -- -- 0.270 -- --
||Radium-228 pCi/L NC NA NC NC NC NA NA -- <1.03 < 0.655 0.814 <0.326 1.12 -- -- 0.752 -- --
Radium-226/228 pCi/L 5 NA NC NC NC 1.93 5 -- <1.20 <1.14 <1.43 0.515 1.76 -- -- 1.02 -- --
Selenium ug/L 50 NA 50 50 5.0 5 50 -- 3.0 11.0 34.1 32 210 126 126 158 179 -
Thallium ug/L 2 NA 2.0 2.0 3.7 2 2 -- <2.0 <2.0 <2.0 <20 <2.0 <2 <2 <2 <2 --
MI Part 115 Parameters
Iron ug/L 300** NA 300" 300" 500,000 870 870 - - - - - 2,100 25 31 <20 27 -
([Copper ug/L 1,000** NA 1,000 1,000" 15 2.1 1,000 - - - - - 12 2 2 1 2 -
Nickel ug/L NC NA 100 100 86 2 100 - - - - - 200 2 2 <1 <2 -
Silver ug/L 100** NA 34 98 0.20 0.2 34 -- -- -- -- -- 0.48 <0.2 <0.2 <0.2 <0.2 --
Vanadium ug/L NC NA 4.5 62 27 2 4.5 -- -- -- -- -- 5.5 4 4 4 4 --
Zinc ug/L 5,000** NA 2,400 5,000 190 18 2,400 - -- -- -- -- <10 11 12 <10 <30 -
Notes:
ug/L - micrograms per liter.
mg/L - milligrams per liter.
SU - standard units; pH is a field parameter.
pCil/L - picocuries per liter.
NA - not applicable.
NC - no criteria.
-- - not analyzed.
MCL - Maximum Contaminant Level, EPA Drinking Water Standards and Health Advisories, April 2012.
RSL - Regional Screening Level from 83 FR 36435.
UTL - Upper Tolerance Limit (95%) of the background data set.
GWPS - Groundwater Protection Standard. Appendix IV GWPS is the higher of the MCL/RSL and UTL as established in TRC's
Technical Memorandum dated October 15, 2018. Appendix Il GWPS is the most restrictive of the MCL/Part 201 criteria, or the UTL if the UTL exceeds the
applicable criteria as established in TRC's Technical Memorandum dated December 23, 2019.
* - Michigan Part 201 Generic Drinking Water Cleanup Criteria, December 30, 2013.
** - Secondary Maximum Contaminant Level (SMCL), EPA Secondary Drinking Water Regulations
(SDWR) April 2012.
A - Michigan Part 201 Groundwater Surface Water Interface (GSI) Criteria. Hardness-dependent criteria calculated using
site-specific hardness of 180 mg CaCO3/L as measured at surface water sample SW-01 collected on April 9, 2018
from the Pigeon River. Chromium GSI criterion based on hexavalent chromium per footnote {H}.
# - If detected above 0.20 ug/L, further evaluation of low-level mercury may be necessary to evaluate the GSI pathway
per Michigan Part 201 and EGLE policy and procedure 09-014 dated June 20, 2012.
Bold value indicates an exceedance of the GWPS. Data from downgradient monitoring wells are screened against the
GWPS for evaluation purposes only. Confidence intervals will be used to determine compliance per the CCR rules.
All metals were analyzed as total unless otherwise specified.
(1) Criterion is the aesthetic drinking water value per footnote {E}.
(2) pH value potentially biased high due to groundwater quality meter malfunction.
(3) Not sampled; insufficient amount of groundwater present to collect sample.
(4) JHC-MW-15008 was decommissioned on June 24, 2019. Replacement well JHC-MW-15008R was installed on June 25, 2019.
TRC | Consumers Energy
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Table B1

Comparison of Groundwater Sampling Results to Groundwater Protection Standards for Statistical Evaluation

JH Campbell Pond A - HMP/AMP

West Olive, Michigan

Sample Location:

JHC-MW-15011

Sample Date:] 6/19/2018 | 11/15/2018 | 4/23/2019 | 10/10/2019 | 2/12/2020 | 4/15/2020 | 7/16/2020 | 10/22/2020
M MI Non- Downgradient
Constituent Unit EPA MCL EPA RSL Residential* | Residential* Ml GSI* UTL GWPS

Appendix Il

Boron ug/L NC NA 500 500 7,200 54 500 229 337 440 690 1,910 2,870 2,720 4,120
[lcalcium mg/L NC NA NC NC 500 40 500 30.3 29.1 43 110 122 112 86.7 122
[[lchioride mg/L 250** NA 250" 250" 500 70 250 23.0 21.0 18 9.4 5.71 4.16 10.4 3.79
Fluoride ug/L 4,000 NA NC NC NC 1,000 4,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000
Sulfate mg/L 250%* NA 250" 250" 500 13 250 26.1 29.2 86 180 192 183 136 141
Total Dissolved Solids |mg/L 500** NA 500" 500" 500 240 500 180 150 280 550 654 542 499 546
[oH, Field SuU 6.5 - 8.5** NA 6.5-85" | 6.5-85" 6.5-9.0 55-8.8 5.5-8.8 8.1 9.1 8.8 8.4 8.0 7.6 7.7 7.6
Appendix IV

Antimony ug/L 6 NA 6.0 6.0 130 2 6 <1.0 <1.0 <1.0 <1.0 2 4 2 2
Arsenic ug/L 10 NA 10 10 10 1 10 15.0 32.2 36 44 31 25 22 22
Barium ug/L 2,000 NA 2,000 2,000 820 35 2,000 123 98.6 170 360 563 514 419 430
[Beryllium ug/L 4 NA 4.0 4.0 18 1 4 <1.0 <1.0 <1.0 <1.0 <1 <1 <1 <1
[[Cadmium ug/L 5 NA 5.0 5.0 3.5 0.2 5 <0.20 <0.20 <0.20 <0.20 <0.2 0.2 <0.2 0.5
[Chromium ug/L 100 NA 100 100 11 2 100 <1.0 <1.0 9.0 1.4 1 <1 <1 <1
[Cobalt ug/L NC 6 40 100 100 15 15 <15.0 <6.0 <6.0 <6.0 <6 <6 <6 <6
[[Fluoride ug/L 4,000 NA NC NC NC 1,000 4,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000
[lLead ug/L NC 15 4.0 4.0 39 1 15 <1.0 <1.0 <1.0 <1.0 <1 <1 <1 <1
[ILithium ug/L NC 40 170 350 440 10 40 11 10 <10 14 22 21 20 17
[IMercury ug/L 2 NA 2.0 2.0 0.20# 0.2 2 <0.20 <0.20 <0.20 <0.20 <0.2 <0.2 <0.2 <0.2
[IMolybdenum ug/L NC 100 73 210 3,200 5 100 8.2 9.3 21 11 12 7 28 <5
[Radium-226 pCi/L NC NA NC NC NC NA NA < 0.463 <0.512 0.0720 0.2980 - 0.242 - 0.344
[Radium-228 pCi/L NC NA NC NC NC NA NA 0.931 <0.519 <0.343 0.665 - 0.606 - < 0.264
Radium-226/228 pCi/L 5 NA NC NC NC 1.93 5 <1.34 <1.03 <0.343 0.963 - 0.848 - 0.497
Selenium ug/L 50 NA 50 50 5.0 5 50 1.6 <1.0 13 76 104 29 20 308
Thallium ug/L 2 NA 2.0 2.0 3.7 2 2 <20 <20 <20 <20 <2 <2 <2 <2
MI Part 115 Parameters
[[ron ug/L 300* NA 300" 300" 500,000 870 870 - - - 120 178 145 115 <20
[[Copper ug/L 1,000** NA 1,000 1,000"" 15 2.1 1,000 - - - <1.0 1 1 2 1
Nickel ug/L NC NA 100 100 86 2 100 - - - <20 4 <2 <2 <2
Silver ug/L 100** NA 34 98 0.20 0.2 34 - - - <0.20 <0.2 <04 <0.2 <0.2
\Vanadium ug/L NC NA 45 62 27 2 45 - - - 14 42 40 30 49
Zinc ug/L 5,000%* NA 2,400 5,000 190 18 2,400 - - - <10 <10 <10 <30 <10
Notes:

ug/L - micrograms per liter.
mg/L - milligrams per liter.

SU - standard units; pH is a field parameter.

pCi/L - picocuries per liter.
NA - not applicable.
NC - no criteria.

-- - not analyzed.

MCL - Maximum Contaminant Level, EPA Drinking Water Standards and Health Advisories, April 2012.
RSL - Regional Screening Level from 83 FR 36435.

UTL - Upper Tolerance Limit (95%) of the background data set.

GWPS - Groundwater Protection Standard. Appendix IV GWPS is the higher of the MCL/RSL and UTL as established in TRC's
Technical Memorandum dated October 15, 2018. Appendix Il GWPS is the most restrictive of the MCL/Part 201 criteria, or the UTL if the UTL exceeds the
applicable criteria as established in TRC's Technical Memorandum dated December 23, 2019.

* - Michigan Part 201 Generic Drinking Water Cleanup Criteria, December 30, 2013.

** - Secondary Maximum Contaminant Level (SMCL), EPA Secondary Drinking Water Regulations

(SDWRY) April 2012.

A - Michigan Part 201 Groundwater Surface Water Interface (GSI) Criteria. Hardness-dependent criteria calculated using
site-specific hardness of 180 mg CaCO3/L as measured at surface water sample SW-01 collected on April 9, 2018
from the Pigeon River. Chromium GSI criterion based on hexavalent chromium per footnote {H}.

# - If detected above 0.20 ug/L, further evaluation of low-level mercury may be necessary to evaluate the GSI pathway
per Michigan Part 201 and EGLE policy and procedure 09-014 dated June 20, 2012.

Bold value indicates an exceedance of the GWPS. Data from downgradient monitoring wells are screened against the
GWPS for evaluation purposes only. Confidence intervals will be used to determine compliance per the CCR rules.

All metals were analyzed as total unless otherwise specified.

(1) Criterion is the aesthetic drinking water value per footnote {E}.

(2) pH value potentially biased high due to groundwater quality meter malfunction.

(3) Not sampled; insufficient amount of groundwater present to collect sample.

(4) JHC-MW-15008 was decommissioned on June 24, 2019. Replacement well JHC-MW-15008R was installed on June 25, 2019.
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Sanitas™ v.9.6.27 Sanitas software licensed to Consumers Energy. UG
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Sanitas™ v.9.6.27 Sanitas software licensed to Consumers Energy. UG
Hollow symbols indicate censored values.
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Sanitas™ v.9.6.27 Sanitas software licensed to Consumers Energy. UG
Hollow symbols indicate censored values.
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Sanitas™ v.9.6.27 Sanitas software licensed to Consumers Energy. UG
Hollow symbols indicate censored values.
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Sanitas™ v.9.6.27 Sanitas software licensed to Consumers Energy. UG
Hollow symbols indicate censored values.
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Time Series Analysis Run 12/3/2020 3:27 PM
Client: Consumers Energy Data: JHC_CCR_PondA_NE_20.11.30
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Hollow symbols indicate censored values.

Iron Comparison to GWPS
3000

¢  JHC-MW-15006
2400

M JHC-MW-15007
1800 \

A JHC-MW-15008R
¥  JHC-MW-15009
=
=
g &  JHC-MW-15010
1200
\ B JHC-MW-15011
*
/ GWPS = 870 ug/L
600

" 7
03 | §;>\i<

—
12/23/19 3/8/20 5/23/20 8/7/20 10/22/20

Time Series Analysis Run 12/3/2020 3:23 PM
Client: Consumers Energy Data: JHC_CCR_PondA_NE_20.11.30
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Hollow symbols indicate censored values.

Nickel Comparison to GWPS

200
¢  JHC-MW-15006
160 B JHC-MW-15007
A JHC-MW-15008R
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GWPS = 100 ug/L
40 v\
0 =—i . i E—
10/9/19 12/23/19 3/8/20 5/23/20

8/7/20 10/22/20

Time Series Analysis Run 12/3/2020 3:25 PM
Client: Consumers Energy Data: JHC_CCR_PondA_NE_20.11.30
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Hollow symbols indicate censored values.

Vanadium Comparison to GWPS
50
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Time Series Analysis Run 12/3/2020 3:28 PM
Client: Consumers Energy Data: JHC_CCR_PondA_NE_20.11.30
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Client: Consumers Energy

Summary Report

Analysis Run 12/3/2020 3:16 PM
Data: JHC_CCR_PondA_NE_20.11.30

Constituent: Boron, Total

For observations made between 8/15/2017 and 10/22/2020, a summary of the selected data set:

Observations = 48

ND/Trace = 0

Wells = 6

Minimum Value = 87.7
Maximum Value = 4120

Mean Value = 704.2

Median Value = 241

Standard Deviation = 1005
Coefficient of Variation = 1.426
Skewness = 1.818

Well #0Obs. ND/Trace Min
JHC-MW-15006 8 0 144
JHC-MW-15007 8 0 98

JHC-MW-15008R 8 0 87.7
JHC-MW-15009 8 0 914
JHC-MW-15010 8 0 98.4
JHC-MW-15011 8 0 229

Max
284
242
505
874
2800
4120

Mean
232.8
159.9
253

315.3
1600
1665

Median
241
152
207.5
194
2240
1300

Std.Dev.
43.55
41.98
167.9
261.1
1254
1460

cv

0.1871
0.2626
0.6639
0.8281
0.7842
0.8774

Skewness
-0.9729
0.6808
0.3281
1.327
-0.4187
0.4751
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Client: Consumers Energy

Summary Report

Constituent: Sulfate  Analysis Run 12/3/2020 3:18 PM
Data: JHC_CCR_PondA_NE_20.11.30

For observations made between 8/15/2017 and 10/22/2020, a summary of the selected data set:

Observations = 48

ND/Trace = 0

Wells = 6

Minimum Value = 18.2
Maximum Value = 260

Mean Value = 88.27

Median Value = 40.2

Standard Deviation = 78.83
Coefficient of Variation = 0.8931
Skewness = 0.9299

Well #0Obs. ND/Trace Min
JHC-MW-15006 8 0 27
JHC-MW-15007 8 0 19.2
JHC-MW-15008R 8 0 20
JHC-MW-15009 8 0 18.2
JHC-MW-15010 8 0 24
JHC-MW-15011 8 0 26.1

Max
260
83
235
130
39.9
192

Mean
138.7
43.31
143.2
49.18
33.53
121.7

Median
135
321
199
36.6
32.95
138.5

Std.Dev.
102.1
22.6
99.3
35.61
5.177
67.24

cv

0.7363
0.5219
0.6932
0.7241
0.1544
0.5527

Skewness
0.04673
0.7388
-0.4564
1.624
-0.4089
-0.4628
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Constituent: Total Dissolved Solids

Client: Consumers Energy  Data: JHC_CCR_PondA_NE_20.11.30

Summary Report

Analysis Run 12/3/2020 3:20 PM

For observations made between 8/15/2017 and 10/22/2020, a summary of the selected data set:

Observations = 48

ND/Trace = 1

Wells = 6

Minimum Value = 25

Maximum Value = 654

Mean Value = 337.1

Median Value = 321

Standard Deviation = 153.7
Coefficient of Variation = 0.4559
Skewness = 0.3031

Well #0Obs. ND/Trace Min
JHC-MW-15006 8 0 140
JHC-MW-15007 8 0 166
JHC-MW-15008R 8 1 25

JHC-MW-15009 8 0 178
JHC-MW-15010 8 0 220
JHC-MW-15011 8 0 150

Max
562
360
577
430
361
654

Mean
385.8
273.4
351.3
293.4
293.8
4251

Median
4455
305
373
283
287
520.5

Std.Dev.
173.4
84.53
228.7
96.36
45.63
192.2

cv
0.4496
0.3092
0.651
0.3285
0.1554
0.4521

Skewness
-0.3372
-0.357
-0.1736
0.1837
-0.05928
-0.4498
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Client: Consumers Energy

Summary Report

Constituent: pH, Field Analysis Run 12/3/2020 3:21 PM
Data: JHC_CCR_PondA_NE_20.11.30

For observations made between 8/15/2017 and 10/22/2020, a summary of the selected data set:

Observations = 48

ND/Trace = 0

Wells = 6

Minimum Value = 6.56

Maximum Value = 9.11

Mean Value = 7.432

Median Value = 7.395

Standard Deviation = 0.4834
Coefficient of Variation = 0.06504
Skewness = 1.23

Well #0Obs. ND/Trace Min
JHC-MW-15006 8 0 7.22
JHC-MW-15007 8 0 7.04
JHC-MW-15008R 8 0 6.93
JHC-MW-15009 8 0 7.15
JHC-MW-15010 8 0 6.56
JHC-MW-15011 8 0 7.6

Max
7.84
7.58
7.38
7.68
7.54
9.11

Mean
7.536
7.325
7.166
7.441
6.954
8.17

Median
7.54
7.38
7.155
7.455
6.925
8.06

Std.Dev.
0.2034
0.1804
0.1651
0.1768
0.3575
0.5642

cv

0.02699
0.02463
0.02304
0.02375
0.05142
0.06905

Skewness
0.04057
-0.4495
-0.0478
-0.3681
0.3544
0.5737
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Summary Report

Constituent: Arsenic, Total Analysis Run 12/3/2020 3:22 PM
Client: Consumers Energy  Data: JHC_CCR_PondA_NE_20.11.30

For observations made between 8/15/2017 and 10/22/2020, a summary of the selected data set:

Observations = 48

ND/Trace = 24

Wells = 6

Minimum Value = 1

Maximum Value = 44

Mean Value = 6.704

Median Value = 1.95

Standard Deviation = 10.58
Coefficient of Variation = 1.578
Skewness = 2.124

Well #0Obs. ND/Trace Min Max Mean Median Std.Dev.
JHC-MW-15006 8 0 4.3 9 5.425 5 1.542
JHC-MW-15007 8 0 29 4 34 3.15 0.5099
JHC-MW-15008R 8 8 1 1 1 1 0
JHC-MW-15009 8 8 1 1 1 1 0
JHC-MW-15010 8 8 1 1 1 1 0
JHC-MW-15011 8 0 15 44 28.4 28 9.222

cv
0.2842
0.15

0.3247

Skewness
1.77
0.3801
NaN

NaN

NaN
0.2605



Sanitas™ v.9.6.27 Sanitas software licensed to Consumers Energy. UG

Constituent: Chromium, Total
Client: Consumers Energy

Summary Report

Analysis Run 12/3/2020 3:53 PM
Data: JHC_CCR_PondA_NE_20.11.30

For observations made between 8/15/2017 and 10/22/2020, a summary of the selected data set:

Observations = 48

ND/Trace = 11

Wells = 6

Minimum Value = 1

Maximum Value = 370

Mean Value = 12.57

Median Value = 1.4

Standard Deviation = 53.32
Coefficient of Variation = 4.243
Skewness = 6.473

Well #0Obs. ND/Trace
JHC-MW-15006
JHC-MW-15007
JHC-MW-15008R
JHC-MW-15009
JHC-MW-15010
JHC-MW-15011

=
=]

OO = W = =
_._._._._._.‘

Max

18

31
370

Mean
4.363
9.575
2.638
9.125
47.65
2.05

Median
2.15

2

1.4
3.95
1.3

1

Std.Dev.
5.696
14.6
2.235
10.9
130.3
2.812

cv
1.306
1.525
0.8475
1.194
2.734
1.372

Skewness
1.996
1.164
1.012
1.06
2.268
2.257
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Constituent: Selenium, Total
Client: Consumers Energy

Summary Report

Analysis Run 12/3/2020 3:28 PM
Data: JHC_CCR_PondA_NE_20.11.30

For observations made between 8/15/2017 and 10/22/2020, a summary of the selected data set:

Observations = 48

ND/Trace =8

Wells = 6

Minimum Value = 1

Maximum Value = 308

Mean Value = 39.42

Median Value = 11.5

Standard Deviation = 64.01
Coefficient of Variation = 1.624
Skewness = 2.372

=
=]

Well #0Obs. ND/Trace
JHC-MW-15006 8
JHC-MW-15007 8
JHC-MW-15008R 8
JHC-MW-15009 8

8

8

JHC-MW-15010
JHC-MW-15011

“ OoONODNW
_ W =

Mean
3.538
9.438
27.96
32.36
94.14
69.08

Median
1.65
2.7
11.5
16.3
80.05
24.5

Std.Dev.
3.35
10.73
39.54
33.2
83.15
103.3

cv
0.9471
1.137
1414
1.026
0.8833
1.496

Skewness

0.7761
0.4928
1.378
0.4737
0.1783
1.76
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Client: Consumers Energy

Summary Report

Analysis Run 12/3/2020 3:25 PM
Data: JHC_CCR_PondA_NE_20.11.30

Constituent: Iron, Total

For observations made between 10/9/2019 and 10/22/2020, a summary of the selected data set:

Observations = 25

ND/Trace =5

Wells = 6

Minimum Value = 20
Maximum Value = 2100

Mean Value = 206

Median Value = 71

Standard Deviation = 437.5
Coefficient of Variation = 2.123
Skewness = 3.611

Well #0Obs. ND/Trace
JHC-MW-15006 5
JHC-MW-15007 3
JHC-MW-15008R 5
JHC-MW-15009 3
JHC-MW-15010 4

5

0
2
0
1
1
JHC-MW-15011 1

Min
26

48
20
20
20

Max
929
71
164
420
2100
178

100.2
158
543
115.6

Median
128

20

99

34

26

120

Std.Dev.
378.1
29.44
49.73
227
1038
58.99

cv
1.438
0.7958
0.4963
1.437
1.912
0.5103

Skewness
1.389
0.7071
0.1584
0.7041
1.155
-0.8243
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Summary Report

Constituent: Nickel, Total Analysis Run 12/3/2020 3:26 PM
Client: Consumers Energy  Data: JHC_CCR_PondA_NE_20.11.30

For observations made between 10/9/2019 and 10/22/2020, a summary of the selected data set:

Observations = 25

ND/Trace = 14

Wells = 6

Minimum Value = 1

Maximum Value = 200

Mean Value = 12.87

Median Value = 2

Standard Deviation = 39.85
Coefficient of Variation = 3.097
Skewness = 4.401

Well #0Obs. ND/Trace Min Max Mean Median Std.Dev.
JHC-MW-15006 5 1 1 14 7 5 6.124
JHC-MW-15007 3 2 1 7 3.333 2 3.215
JHC-MW-15008R 5 3 1 8 3.14 2 2.784
JHC-MW-15009 3 2 1 41 14.67 2 22.81
JHC-MW-15010 4 2 1 200 51.25 2 99.17
JHC-MW-15011 5 4 2 4 24 2 0.8944

cv
0.8748
0.9644
0.8865
1.555
1.935
0.3727

Skewness

0.2556
0.6309
1.321
0.7056
1.155
1.5
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Summary Report

Constituent: Vanadium, Total Analysis Run 12/3/2020 3:29 PM

Client: Consumers Energy  Data: JHC_CCR_PondA_NE_20.11.30

For observations made between 10/9/2019 and 10/22/2020, a summary of the selected data set:

Observations = 25

ND/Trace =7

Wells = 6

Minimum Value = 2

Maximum Value = 49

Mean Value = 12.9

Median Value = 8

Standard Deviation = 13.69
Coefficient of Variation = 1.061
Skewness = 1.395

Well #0Obs. ND/Trace Min Max Mean Median
JHC-MW-15006 5 0 8 19 13.6 15
JHC-MW-15007 3 0 14 16 15 15
JHC-MW-15008R 5 5 2 2 2 2
JHC-MW-15009 3 2 2 3 2.333 2
JHC-MW-15010 4 0 4 5.5 4.375 4
JHC-MW-15011 5 0 14 49 35 40

Std.Dev.
4.506

1

0
0.5774
0.75
13.56

cv
0.3313
0.06667
0
0.2474
0.1714
0.3876

Skewness
-0.1474

0

NaN
0.7071
1.155
-0.6914
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ug/L

Boron, Total
JHC-MW-15011

5000
n=8

Slope = 1804
? units per year.

3600 Mann-Kendall

statistic = 26
critical = 20

d ° Increasing trend
significant at 98%
confidence level
2200

[~ (a=0.01per

/ o

800 e

® b
-600 / /
-2000

6/19/18 12/7/18 5/27/19 11/14/19 5/3/20 10/22/20

Sen's Slope Estimator Analysis Run 12/3/2020 3:31 PM
Client: Consumers Energy Data: JHC_CCR_PondA_NE_20.11.30
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ug/L

Vanadium, Total
JHC-MW-15011

50

40

/

30

20

10

0

10/10/19

12/24/19

Sen's Slope Estimator

3/9/20 5/23/20 8/7/20

10/22/20

Analysis Run 12/3/2020 3:31 PM
Client: Consumers Energy Data: JHC_CCR_PondA_NE_20.11.30

n=5

Slope = 19.07
units per year.

Mann-Kendall
statistic = 4
critical = 10

Trend not sig-
nificant at 98%
confidence level
(a=0.01per
tail).
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Parametric Confidence Interval

Compliance limit is exceeded.* Per-well alpha = 0.01. Normality Test: Shapiro Wilk, alpha based on n.
5000

4000
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>
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= Limit =500
. [ ] ||
2% 25 2%, 2%,
", "o ot ",
s 0 % s
%% %%, 7y &2
%, 2o %, 7

Constituent: Boron, Total Analysis Run 12/3/2020 3:36 PM

Client: Consumers Energy Data: JHC_CCR_PondA_NE_20.11.30



Confidence Interval

Constituent: Boron, Total (ug/L) Analysis Run 12/3/2020 3:36 PM
Client: Consumers Energy  Data: JHC_CCR_PondA_NE_20.11.30

JHC-MW-15008R JHC-MW-15009  JHC-MW-15010  JHC-MW-15011

8/15/2017 156

9/26/2017 116 144 109

6/19/2018 229
6/20/2018 87.7 91.4 98.4

11/14/2018 120

11/15/2018 188 337
4/23/2019 2800 440
4/24/2019 200

8/13/2019 93

10/9/2019 130 2800

10/10/2019 690
2/11/2020 2390

2/12/2020 423 468 1910
4/14/2020 505 874 2350

4/15/2020 2870
7/16/2020 384 401 2130 2720
10/22/2020 285 4120
Mean 253 315.3 1600 1665
Std. Dev 167.9 261.1 1254 1460
Upper Lim. 431 559.9 2710 3212

Lower Lim 74.96 92.55 528.2 116.6
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Non-Parametric Confidence Interval

Compliance Limit is not exceeded.
400
320
240 Limit = 250
160
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>
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Constituent: Sulfate Analysis Run 12/3/2020 3:34 PM
Client: Consumers Energy Data: JHC_CCR_PondA_NE_20.11.30



Confidence Interval

Constituent: Sulfate (mg/L) Analysis Run 12/3/2020 3:35 PM
Client: Consumers Energy  Data: JHC_CCR_PondA_NE_20.11.30

6/20/2018
11/15/2018
4/24/2019
10/10/2019
2/12/2020
4/14/2020
7/16/2020
10/22/2020
Mean

Std. Dev
Upper Lim.

Lower Lim

JHC-MW-15006
275
27

75

55
217
260
195
253
138.7
102.1
260
27
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Parametric and Non-Parametric (NP) Confidence Interval

Compliance Limit is not exceeded. Per-well alpha = 0.01 except as noted. Normality Test: Shapiro Wilk, alpha based on n.
800
640
480 Limit =500
320
=
IS)
= 160
0
D%, A 2K,
¥ 2.Q kel
%} %;,% %}
S 20,5 S
006' 0%60/0&/9 077
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%,

Constituent: Total Dissolved Solids Analysis Run 12/3/2020 3:37 PM
Client: Consumers Energy Data: JHC_CCR_PondA_NE_20.11.30



Confidence Interval

Constituent: Total Dissolved Solids (mg/L) Analysis Run 12/3/2020 3:38 PM
Client: Consumers Energy  Data: JHC_CCR_PondA_NE_20.11.30

9/26/2017
6/19/2018
6/20/2018
11/15/2018
4/23/2019
4/24/2019
8/13/2019
10/9/2019
10/10/2019
2/12/2020
4/14/2020
4/15/2020
7/16/2020
10/22/2020
Mean

Std. Dev
Upper Lim.

Lower Lim

JHC-MW-15006

376
140

240

190
542
562

521
515
385.8
173.4
569.6
201.9

JHC-MW-15008R  JHC-MW-15011

190

210

150
<50

556
566

536
577
351.3
228.7
577
25

180

150
280

550
654

542
499
546
425.1
192.2
628.8
221.4
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Parametric Confidence Interval

Compliance Limit is not exceeded. Normality Test: Shapiro Wilk, alpha based on n.
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Constituent: pH, Field Analysis Run 12/3/2020 3:34 PM
Client: Consumers Energy Data: JHC_CCR_PondA_NE_20.11.30



Confidence Interval

Constituent: pH, Field (su) Analysis Run 12/3/2020 3:34 PM
Client: Consumers Energy  Data: JHC_CCR_PondA_NE_20.11.30

6/19/2018
11/15/2018
4/23/2019
10/10/2019
2/12/2020
4/15/2020
7/16/2020
10/22/2020
Mean

Std. Dev
Upper Lim.

Lower Lim

JHC-MW-15011
8.12
9.11
8.83
8.37

8

7.63
7.7

7.6
8.17
0.5642
8.868
7.472
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Parametric Confidence Interval

Compliance limit is exceeded. Per-well alpha = 0.01. Normality Test: Shapiro Wilk, alpha based on n.
50

40

30

20
—
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Constituent: Arsenic, Total Analysis Run 12/3/2020 3:34 PM

Client: Consumers Energy Data: JHC_CCR_PondA_NE_20.11.30



Confidence Interval

Constituent: Arsenic, Total (ug/L) Analysis Run 12/3/2020 3:34 PM
Client: Consumers Energy  Data: JHC_CCR_PondA_NE_20.11.30

6/19/2018
11/15/2018
4/23/2019
10/10/2019
2/12/2020
4/15/2020
7/16/2020
10/22/2020
Mean

Std. Dev
Upper Lim.

Lower Lim

JHC-MW-15011
15
32.2
36

44

31

25

22

22
28.4
9.222
38.18
18.62



Sanitas™ v.9.6.27 Sanitas software licensed to Consumers Energy. UG

Non-Parametric Confidence Interval

Compliance Limit is not exceeded.
500
400
300
200
=
>
= 100 Limit =100
0
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20
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Constituent: Chromium, Total

Analysis Run 12/3/2020 3:54 PM

Client: Consumers Energy Data: JHC_CCR_PondA_NE_20.11.30




Confidence Interval

Constituent: Chromium, Total (ug/L) Analysis Run 12/3/2020 3:54 PM
Client: Consumers Energy  Data: JHC_CCR_PondA_NE_20.11.30

4/26/2018
6/20/2018
11/14/2018
4/23/2019
10/9/2019
2/11/2020
4/14/2020
7/16/2020
Mean

Std. Dev
Upper Lim.

Lower Lim

JHC-MW-15010
14
1.1
15
1.2
370

4

1

1
47.65
130.3
370
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Parametric Confidence Interval

Compliance Limit is not exceeded. Per-well alpha = 0.01. Normality Test: Shapiro Wilk, alpha based on n.
300

240
180
120
<
o)
> 60 —
Limit = 50
0
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Constituent: Selenium, Total Analysis Run 12/3/2020 3:38 PM

Client: Consumers Energy Data: JHC_CCR_PondA_NE_20.11.30



Confidence Interval

Constituent: Selenium, Total (ug/L) Analysis Run 12/3/2020 3:39 PM
Client: Consumers Energy  Data: JHC_CCR_PondA_NE_20.11.30

8/15/2017
4/26/2018
6/19/2018
6/20/2018
11/14/2018
11/15/2018
4/23/2019
4/24/2019
8/13/2019
10/9/2019
10/10/2019
2/11/2020
2/12/2020
4/14/2020
4/15/2020
7/16/2020
10/22/2020
Mean

Std. Dev
Upper Lim.

Lower Lim

JHC-MW-15008R  JHC-MW-15009

1.7

12
110

1

13
68
27.96
39.54
57.77
1.467

<1

<1

10.3

12.6

61

20
77

76

32.24
33.33
64.4

2.588

JHC-MW-15010

1
341

32

210

126

158

179

94.14

83.15

182.3
5.999

JHC-MW-15011

1.6

<1

13

76

104

29

20

308
69.01
103.3
152.9
0.3697
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Parametric and Non-Parametric (NP) Confidence Interval

Compliance Limit is not exceeded. Per-well alpha = 0.01 except as noted. Normality Test: Shapiro Wilk, alpha based on n.
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Constituent: Iron, Total Analysis Run 12/3/2020 3:40 PM

Client: Consumers Energy Data: JHC_CCR_PondA_NE_20.11.30
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Constituent: Iron, Total (ug/L) Analysis Run 12/3/2020 3:40 PM
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Non-Parametric Confidence Interval

Compliance Limit is not exceeded.
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Constituent: Nickel, Total Analysis Run 12/3/2020 3:40 PM

Client: Consumers Energy Data: JHC_CCR_PondA_NE_20.11.30
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Constituent: Nickel, Total (ug/L) Analysis Run 12/3/2020 3:40 PM
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Parametric and Non-Parametric (NP) Confidence Interval

Compliance limit is exceeded.* Per-well alpha = 0.01 except as noted. Normality Test: Shapiro Wilk, alpha based on n
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Constituent: Vanadium, Total Analysis Run 12/3/2020 3:40 PM
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Confidence Interval

Constituent: Vanadium, Total (ug/L) Analysis Run 12/3/2020 3:40 PM
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Hollow symbols indicate censored values.
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Time Series  Analysis Run 1/18/2021 1:52 PM
Client: Consumers Energy  Data: JHC_CCR_PondA_NE_20.11.30

Insufficient amount of groundwater present in February and April 2020
to collect sample for total metals for MW-13. Reported February and
April 2020 result is dissolved antimony result collected in accordance
with the JH Campbell Dry Ash Landfill Hydrogeological Monitoring Plan
(HMP).
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Insufficient amount of groundwater present in February and April 2020
to collect sample for total metals for MW-13. Reported February and
April 2020 result is dissolved arsenic result collected in accordance with
the JH Campbell Dry Ash Landfill Hydrogeological Monitoring Plan
(HMP).
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April 2020 result is dissolved chromium result collected in accordance
with the JH Campbell Dry Ash Landfill Hydrogeological Monitoring Plan
(HMP).
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KLowery
Text Box
Insufficient amount of groundwater present in February and April 2020 to collect sample for total metals for MW-13.  Reported February and April 2020 result is dissolved antimony result collected in accordance with the JH Campbell Dry Ash Landfill Hydrogeological Monitoring Plan (HMP).

KLowery
Text Box
Insufficient amount of groundwater present in February and April 2020 to collect sample for total metals for MW-13.  Reported February and April 2020 result is dissolved arsenic result collected in accordance with the JH Campbell Dry Ash Landfill Hydrogeological Monitoring Plan (HMP).

KLowery
Text Box
Insufficient amount of groundwater present in February and April 2020 to collect sample for total metals for MW-13.  Reported February and April 2020 result is dissolved chromium result collected in accordance with the JH Campbell Dry Ash Landfill Hydrogeological Monitoring Plan (HMP).
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Client: Consumers Energy  Data: JHC_CCR_PondA_NE_20.11.30

Insufficient amount of groundwater present in February and April 2020
to collect sample for total metals for MW-13. Reported February and
April 2020 result is dissolved lithium result collected in accordance with
the JH Campbell Dry Ash Landfill Hydrogeological Monitoring Plan

(HMP).

Sanitas™ v.9.6.27 Sanitas software licensed to Consumers Energy. UG
Hollow symbols indicate censored values.

ug/L

Selenium, Total

5 A4
v
4
[
3 *
°
2 v
‘/
18 o o o o—Oo+—0—10
0
6/21/18 12/8/18 5/28/19 11/14/19 5/3/20 10/21/20

MW-13

MW-148

PZ-24S8

PZ-408

MW-13

MW-148

PZ-24S8

PZ-408

Insufficient amount of groundwater present in February and April 2020
to collect sample for total metals for MW-13. Reported February and
April 2020 result is dissolved selenium result collected in accordance
with the JH Campbell Dry Ash Landfill Hydrogeological Monitoring Plan
(HMP).
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Client: Consumers Energy  Data: JHC_CCR_PondA_NE_20.11.30

Insufficient amount of groundwater present in February and April 2020
to collect sample for total metals for MW-13. Reported February and
April 2020 result is dissolved molybdenum result collected in
accordance with the JH Campbell Dry Ash Landfill Hydrogeological
Monitoring Plan (HMP).
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KLowery
Text Box
Insufficient amount of groundwater present in February and April 2020 to collect sample for total metals for MW-13.  Reported February and April 2020 result is dissolved lithium result collected in accordance with the JH Campbell Dry Ash Landfill Hydrogeological Monitoring Plan (HMP).

KLowery
Text Box
Insufficient amount of groundwater present in February and April 2020 to collect sample for total metals for MW-13.  Reported February and April 2020 result is dissolved molybdenum result collected in accordance with the JH Campbell Dry Ash Landfill Hydrogeological Monitoring Plan (HMP).

KLowery
Text Box
Insufficient amount of groundwater present in February and April 2020 to collect sample for total metals for MW-13.  Reported February and April 2020 result is dissolved selenium result collected in accordance with the JH Campbell Dry Ash Landfill Hydrogeological Monitoring Plan (HMP).
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Text Box
Insufficient amount of groundwater present in February and April 2020 to collect sample for total metals for MW-13.  Reported February and April 2020 result is dissolved lithium result collected in accordance with the JH Campbell Dry Ash Landfill Hydrogeological Monitoring Plan (HMP).
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Insufficient amount of groundwater present in February and April 2020 to collect sample for total metals for MW-13.  Reported February and April 2020 result is dissolved selenium result collected in accordance with the JH Campbell Dry Ash Landfill Hydrogeological Monitoring Plan (HMP).
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135 W. Trail St. phone 517-788-1251
Jackson, MI 49201 fax 517-788-2533

To: CDBatts, JH Campbell Complex
From: EBIlaj, T-258

Date: November 11, 2020

Subject: JH CAMPBELL SOLID WASTE DISPOSAL AREA — GROUNDWATER MONITORING
4™ Quarter, 2020 — Background Wells

CC: BLSwanberg, P22-119 Sarah Holmstrom, Project Manager
BTRunkel, P22-120 TRC Companies, Inc.
HDRegister, P22-521 1540 Eisenhower Place

Ann Arbor, Ml 48108

Chemistry Project: 20-1192

CE Laboratory Services conducted groundwater monitoring on 10/20/2020 at the JH Campbell Solid Waste
Disposal Area, for the 4™ Quarter monitoring requirements. The samples were received for analysis by the
Chemistry department on 10/22/2020.

Samples for Radium analysis have been subcontracted to Eurofins/TestAmerica, Inc. and their results are
being reported separately. Please note that the subcontracted work is not reported under the CE laboratory
scope of accreditation.

With the exception noted above, the report that follows presents the results of the requested analytical
testing; the results apply only to the samples, as received. All samples have been analyzed in accordance
with the 2016 TNI Standard and the applicable A2LA accreditation scope for Laboratory Services. Any
exceptions to applicable test method criteria and standard compliance are noted in the Case Narrative, or
flagged with applicable qualifiers in the analytical results section.

Reviewed and approved by:

Emil Blaj
Sr. Technical Analyst
Project Lead

Testing performed in accordance with the A2LA scope of
accredidation specified in the listed certificate.

The information contained in this report is the sole property of
Consumers Energy. It cannot be reproduced except in full,
and with consent from Consumers Energy, or the customer for
which this report was issued.
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JHC Groundwater Monitoring, Background Wells
Chemistry Project: 20-1192
4% Quarter, 2020

CASE NARRATIVE

Sample Receipt

All samples were received within hold time and in good conditions; no anomalies were noted on the
Sample Log-In Shipment Inspection Form during sample check-in. Identification of all samples
included in the work order/project is provided in the sample summary section. Sample preservation
upon receipt was verified by the sample custodian and confirmed to meet method requirements.

Methodology

Unless otherwise indicated, sample preparation and analysis was performed in accordance with the
corresponding test methods from “Methods for the Determination of Inorganic Substances in
Environmental Samples (EPA/600/R-93/100); SW-846, “Test Methods for Evaluating Solid Waste —
Physical/Chemical Methods”, USEPA (latest revisions), and Standard Methods for the Examination of
Water and Wastewater, APHA-AWWA-WPCF, 22" Edition, 2012.

Results/Quality Control

Analytical results for this report are presented by laboratory sample ID, container & aliquot number.
Results for the field blanks, field duplicates, and percent recoveries of the field matrix spike & matrix
spike duplicate samples are included in the results section. Unless specifically noted in the case
narrative, all method quality control requirements have been met. If any results are qualified, the
corresponding data flags/qualifiers are listed on the last page of the results section. Any additional
information on method performance, when applicable, is presented in this section of the case narrative.

When data flags are not needed, the qualifiers text box on the last page is left blank, and a statement
confirms that no exceptions occurred.

DEFINITIONS / QUALIFIERS

The following qualifiers and/or acronyms are used in the report where applicable:

Acronym Description
RL Reporting Limit
ND Result not detected or below Reporting Limit
NT Not a TNI Analyte
LCS Laboratory Control Sample
LRB Laboratory Reagent Blank (also referred to as Method Blank)
DUP  Duplicate
MS Matrix Spike
MSD  Matrix Spike Duplicate
RPD Relative Percent Difference
MDL  Method Detection Limit
PQL Practical Quantitation Limit
TDL  Target Detection Limit
SM Standard Methods Compendium
Qualifier Description
* Generic data flag, applicable description added in the corresponding notes section
B The analyte was detected in the LRB at a level which is significant relative to sample result
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JHC Groundwater Monitoring, Background Wells
Chemistry Project: 20-1192
4% Quarter, 2020

XAVOILZZI X< —ITmMO

Reporting limit elevated due to dilution

Estimated due to result exceeding the linear range of the analyzer

The maximum recommended hold time was exceeded

Dilution required due to matrix interference; reporting limit elevated
Estimated due to result found above MDL but below PQL (or RL)

Reporting limit raised due to matrix interference

The precision for duplicate analysis was not met; RPD outside acceptance criteria
Non-homogeneous sample made analysis questionable

Possible interference may have affected the accuracy of the laboratory result
Matrix Spike or Matrix Spike Duplicate recovery outside acceptance criteria
Result confirmed by new sample preparation and reanalysis

Other notation required; comment listed in sample notes and/or case narrative
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Consumers Energy

Counton Us®

Laboratory Services

Work Order Sample Summary

Customer Name: JH Campbell Complex
Work Order ID: Q4-2020 RCRA GW Monitoring Background Wells
Date Received: 10/22/2020
Chemistry Project: 20-1192

Sample # Field Sample ID Matrix Sample Date
20-1192-01 JHC-MW-15023 Groundwater 10/20/2020 04:03 PM
20-1192-02 JHC-MW-15024 Groundwater 10/20/2020 02:52 PM
20-1192-03 JHC-MW-15025 Groundwater 10/20/2020 01:55 PM
20-1192-04 JHC-MW-15026 Groundwater 10/20/2020 12:51 PM
20-1192-05 JHC-MW-15027 Groundwater 10/20/2020 12:00 PM
20-1192-06 JHC-MW-15028 Groundwater 10/20/2020 10:38 AM
20-1192-07 DUP-01 Groundwater 10/20/2020 12:00 AM
20-1192-08 FB-01 Water 10/20/2020 04:12 PM
20-1192-09 EB-01 Water 10/20/2020 02:14 PM
20-1192-10 JHC-MW-15025 Field MS Groundwater 10/20/2020 01:55 PM
20-1192-11 JHC-MW-15025 Field MSD Groundwater 10/20/2020 01:55 PM
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Site
JHC RCRA GW Monitoring - Background Wells
JHC RCRA GW Monitoring - Background Wells
JHC RCRA GW Monitoring - Background Wells
JHC RCRA GW Monitoring - Background Wells
JHC RCRA GW Monitoring - Background Wells
JHC RCRA GW Monitoring - Background Wells
JHC RCRA GW Monitoring - Background Wells
JHC RCRA GW Monitoring - Background Wells
JHC RCRA GW Monitoring - Background Wells
JHC RCRA GW Monitoring - Background Wells
JHC RCRA GW Monitoring - Background Wells



Consumers Energy Analytlcal Report Report Date: 11/11/20
Counton Us®
Laboratory Services
Sample Site: JHC RCRA GW Monitoring - Background Wells (395496) Laboratory Project: 20-1192
Field Sample ID: JHC-MW-15023 Collect Date: 10/20/2020
Lab Sample ID:  20-1192-01 Collect Time: 04:03 PM
Matrix: Groundwater
Mercury by EPA 7470A, Total, Aqueous Aliguot: 20-1192-01-C01-A01 Analyst: SLK
Parameter(s) Result Flag  Units RL Analysis Date Tracking #
Mercury ND ug/L 0.2 10/30/2020 AB20-1030-01

Metals by EPA 6020; HMP/AMP Detection & Assessment Monitoring

Aliquot: 20-1192-01-C01-A02 Analyst: SLK

Parameter(s) Result Flag  Units RL Analysis Date Tracking #
Antimony ND ug/L 1 11/05/2020 AB20-1105-07
Arsenic ND ug/L 1 11/05/2020 AB20-1105-07
Barium 21 ug/L 5 11/05/2020 AB20-1105-07
Beryllium ND ug/L 1 11/05/2020 AB20-1105-07
Boron 71 ug/L 20 11/05/2020 AB20-1105-07
Cadmium ND ug/L 0.2 11/05/2020 AB20-1105-07
Calcium 11100 ug/L 1000 11/05/2020 AB20-1105-07
Chromium ND ug/L 1 11/05/2020 AB20-1105-07
Cobalt ND ug/L 6 11/05/2020 AB20-1105-07
Copper ND ug/L 1 11/05/2020 AB20-1105-07
Iron 177 ug/L 20 11/05/2020 AB20-1105-07
Lead ND ug/L 1 11/05/2020 AB20-1105-07
Lithium ND ug/L 10 11/05/2020 AB20-1105-07
Molybdenum ND ug/L 5 11/05/2020 AB20-1105-07
Nickel ND ug/L 2 11/05/2020 AB20-1105-07
Selenium ND ug/L 1 11/05/2020 AB20-1105-07
Silver ND ug/L 0.2 11/05/2020 AB20-1105-07
Thallium ND ug/L 2 11/05/2020 AB20-1105-07
Vanadium ND ug/L 11/05/2020 AB20-1105-07
Zinc ND ug/L 10 11/05/2020 AB20-1105-07

Anions by EPA 300.0 CCR Rule Analyte List, Cl, F, SO4, Aqueous Aliguot: 20-1192-01-C02-A01 Analyst: DMW
Parameter(s) Result Flag Units RL Analysis Date Tracking #
Chloride 1600 ug/L 1000 10/29/2020 AB20-1029-06
Fluoride ND ug/L 1000 10/29/2020 AB20-1029-06
Sulfate 10100 ug/L 1000 10/29/2020 AB20-1029-06
Total Dissolved Solids by SM 2540C Aliguot: 20-1192-01-C03-A01 Analyst: SLK
Parameter(s) Result Flag Units RL Analysis Date Tracking #
Total Dissolved Solids 57 mg/L 10 10/23/2020 AB20-1028-07
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Consumers Energy Analytlcal Report Report Date: 11/11/20
Counton Us®
Laboratory Services
Sample Site: JHC RCRA GW Monitoring - Background Wells (395496) Laboratory Project: 20-1192
Field Sample ID: JHC-MW-15024 Collect Date: 10/20/2020
Lab Sample ID:  20-1192-02 Collect Time: 02:52 PM
Matrix: Groundwater
Mercury by EPA 7470A, Total, Aqueous Aliguot: 20-1192-02-C01-A01 Analyst: SLK
Parameter(s) Result Flag  Units RL Analysis Date Tracking #
Mercury ND ug/L 0.2 10/30/2020 AB20-1030-01

Metals by EPA 6020; HMP/AMP Detection & Assessment Monitoring

Aliquot: 20-1192-02-C01-A02 Analyst: SLK

Parameter(s) Result Flag Units RL Analysis Date Tracking #
Antimony ND ug/L 1 11/05/2020 AB20-1105-07
Arsenic ND ug/L 1 11/05/2020 AB20-1105-07
Barium 20 ug/L 5 11/05/2020 AB20-1105-07
Beryllium ND ug/L 1 11/05/2020 AB20-1105-07
Boron 35 ug/L 20 11/05/2020 AB20-1105-07
Cadmium ND ug/L 0.2 11/05/2020 AB20-1105-07
Calcium 39000 ug/L 1000 11/05/2020 AB20-1105-07
Chromium ND ug/L 1 11/05/2020 AB20-1105-07
Cobalt ND ug/L 6 11/05/2020 AB20-1105-07
Copper 2 ug/L 1 11/05/2020 AB20-1105-07
Iron 664 ug/L 20 11/05/2020 AB20-1105-07
Lead ND ug/L 1 11/05/2020 AB20-1105-07
Lithium ND ug/L 10 11/05/2020 AB20-1105-07
Molybdenum ND ug/L 5 11/05/2020 AB20-1105-07
Nickel ND ug/L 2 11/05/2020 AB20-1105-07
Selenium 1 ug/L 1 11/05/2020 AB20-1105-07
Silver ND ug/L 0.2 11/05/2020 AB20-1105-07
Thallium ND ug/L 2 11/05/2020 AB20-1105-07
Vanadium ND ug/L 11/05/2020 AB20-1105-07
Zinc ND ug/L 10 11/05/2020 AB20-1105-07
Anions by EPA 300.0 CCR Rule Analyte List, Cl, F, SO4, Aqueous Aliguot: 20-1192-02-C02-A01 Analyst: DMW
Parameter(s) Result Flag Units RL Analysis Date Tracking #
Chloride 17100 ug/L 1000 10/29/2020 AB20-1029-06
Fluoride ND ug/L 1000 10/29/2020 AB20-1029-06
Sulfate 8930 ug/L 1000 10/29/2020 AB20-1029-06
Total Dissolved Solids by SM 2540C Aliguot: 20-1192-02-C03-A01 Analyst: SLK
Parameter(s) Result Flag Units RL Analysis Date Tracking #
Total Dissolved Solids 181 mg/L 10 10/23/2020 AB20-1028-07
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Consumers Energy Analytlcal Report Report Date: 11/11/20
Counton Us®
Laboratory Services
Sample Site: JHC RCRA GW Monitoring - Background Wells (395496) Laboratory Project: 20-1192
Field Sample ID: JHC-MW-15025 Collect Date: 10/20/2020
Lab Sample ID:  20-1192-03 Collect Time: 01:55 PM
Matrix: Groundwater
Mercury by EPA 7470A, Total, Aqueous Aliguot: 20-1192-03-C01-A01 Analyst: SLK
Parameter(s) Result Flag  Units RL Analysis Date Tracking #
Mercury ND ug/L 0.2 10/30/2020 AB20-1030-01

Metals by EPA 6020; HMP/AMP Detection & Assessment Monitoring

Aliquot: 20-1192-03-C01-A02 Analyst: SLK

Parameter(s) Result Flag  Units RL Analysis Date Tracking #
Antimony ND ug/L 1 11/05/2020 AB20-1105-07
Arsenic ND ug/L 1 11/05/2020 AB20-1105-07
Barium 11 ug/L 5 11/05/2020 AB20-1105-07
Beryllium ND ug/L 1 11/05/2020 AB20-1105-07
Boron 33 ug/L 20 11/05/2020 AB20-1105-07
Cadmium ND ug/L 0.2 11/05/2020 AB20-1105-07
Calcium 23200 ug/L 1000 11/05/2020 AB20-1105-07
Chromium ND ug/L 1 11/05/2020 AB20-1105-07
Cobalt ND ug/L 6 11/05/2020 AB20-1105-07
Copper 1 ug/L 1 11/05/2020 AB20-1105-07
Iron 20 ug/L 20 11/05/2020 AB20-1105-07
Lead ND ug/L 1 11/05/2020 AB20-1105-07
Lithium ND ug/L 10 11/05/2020 AB20-1105-07
Molybdenum ND ug/L 5 11/05/2020 AB20-1105-07
Nickel ND ug/L 2 11/05/2020 AB20-1105-07
Selenium 1 ug/L 1 11/05/2020 AB20-1105-07
Silver ND ug/L 0.2 11/05/2020 AB20-1105-07
Thallium ND ug/L 2 11/05/2020 AB20-1105-07
Vanadium ND ug/L 11/05/2020 AB20-1105-07
Zinc ND ug/L 10 11/05/2020 AB20-1105-07

Anions by EPA 300.0 CCR Rule Analyte List, Cl, F, SO4, Aqueous Aliguot: 20-1192-03-C02-A01 Analyst: DMW
Parameter(s) Result Flag Units RL Analysis Date Tracking #
Chloride 22600 ug/L 1000 10/29/2020 AB20-1029-06
Fluoride ND ug/L 1000 10/29/2020 AB20-1029-06
Sulfate 9820 ug/L 1000 10/29/2020 AB20-1029-06
Total Dissolved Solids by SM 2540C Aliguot: 20-1192-03-C03-A01 Analyst: SLK
Parameter(s) Result Flag Units RL Analysis Date Tracking #
Total Dissolved Solids 142 mg/L 10 10/23/2020 AB20-1028-07
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Consumers Energy Analytlcal Report Report Date: 11/11/20
Counton Us®
Laboratory Services
Sample Site: JHC RCRA GW Monitoring - Background Wells (395496) Laboratory Project: 20-1192
Field Sample ID: JHC-MW-15026 Collect Date: 10/20/2020
Lab Sample ID:  20-1192-04 Collect Time: 12:51 PM
Matrix: Groundwater
Mercury by EPA 7470A, Total, Aqueous Aliguot: 20-1192-04-C01-A01 Analyst: SLK
Parameter(s) Result Flag  Units RL Analysis Date Tracking #
Mercury ND ug/L 0.2 10/30/2020 AB20-1030-01

Metals by EPA 6020; HMP/AMP Detection & Assessment Monitoring

Aliquot: 20-1192-04-C01-A02 Analyst: SLK

Parameter(s) Result Flag Units RL Analysis Date Tracking #
Antimony ND ug/L 1 11/05/2020 AB20-1105-07
Arsenic ND ug/L 1 11/05/2020 AB20-1105-07
Barium 14 ug/L 5 11/05/2020 AB20-1105-07
Beryllium ND ug/L 1 11/05/2020 AB20-1105-07
Boron 25 ug/L 20 11/05/2020 AB20-1105-07
Cadmium ND ug/L 0.2 11/05/2020 AB20-1105-07
Calcium 17100 ug/L 1000 11/05/2020 AB20-1105-07
Chromium ND ug/L 1 11/05/2020 AB20-1105-07
Cobalt ND ug/L 6 11/05/2020 AB20-1105-07
Copper ND ug/L 1 11/05/2020 AB20-1105-07
Iron 39 ug/L 20 11/05/2020 AB20-1105-07
Lead ND ug/L 1 11/05/2020 AB20-1105-07
Lithium ND ug/L 10 11/05/2020 AB20-1105-07
Molybdenum ND ug/L 5 11/05/2020 AB20-1105-07
Nickel ND ug/L 2 11/05/2020 AB20-1105-07
Selenium ND ug/L 1 11/05/2020 AB20-1105-07
Silver ND ug/L 0.2 11/05/2020 AB20-1105-07
Thallium ND ug/L 2 11/05/2020 AB20-1105-07
Vanadium ND ug/L 11/05/2020 AB20-1105-07
Zinc ND ug/L 10 11/05/2020 AB20-1105-07

Anions by EPA 300.0 CCR Rule Analyte List, Cl, F, SO4, Aqueous Aliquot: 20-1192-04-C02-A01 Analyst: DMW
Parameter(s) Result Flag Units RL Analysis Date Tracking #
Chloride 5330 ug/L 1000 10/29/2020 AB20-1029-06
Fluoride ND ug/L 1000 10/29/2020 AB20-1029-06
Sulfate 7870 ug/L 1000 10/29/2020 AB20-1029-06
Total Dissolved Solids by SM 2540C Aliguot: 20-1192-04-C03-A01 Analyst: SLK
Parameter(s) Result Flag Units RL Analysis Date Tracking #
Total Dissolved Solids 75 mg/L 10 10/23/2020 AB20-1028-07
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Consumers Energy Analytlcal Report Report Date: 11/11/20
Counton Us®
Laboratory Services
Sample Site: JHC RCRA GW Monitoring - Background Wells (395496) Laboratory Project: 20-1192
Field Sample ID: JHC-MW-15027 Collect Date: 10/20/2020
Lab Sample ID:  20-1192-05 Collect Time: 12:00 PM
Matrix: Groundwater
Mercury by EPA 7470A, Total, Aqueous Aliguot: 20-1192-05-C01-A01 Analyst: SLK
Parameter(s) Result Flag  Units RL Analysis Date Tracking #
Mercury ND ug/L 0.2 10/30/2020 AB20-1030-01

Metals by EPA 6020; HMP/AMP Detection & Assessment Monitoring

Aliquot: 20-1192-05-C01-A02 Analyst: SLK

Parameter(s) Result Flag  Units RL Analysis Date Tracking #
Antimony ND ug/L 1 11/05/2020 AB20-1105-07
Arsenic ND ug/L 1 11/05/2020 AB20-1105-07
Barium 14 ug/L 5 11/05/2020 AB20-1105-07
Beryllium ND ug/L 1 11/05/2020 AB20-1105-07
Boron ND ug/L 20 11/05/2020 AB20-1105-07
Cadmium ND ug/L 0.2 11/05/2020 AB20-1105-07
Calcium 12900 ug/L 1000 11/05/2020 AB20-1105-07
Chromium ND ug/L 1 11/05/2020 AB20-1105-07
Cobalt ND ug/L 6 11/05/2020 AB20-1105-07
Copper ND ug/L 1 11/05/2020 AB20-1105-07
Iron 194 ug/L 20 11/05/2020 AB20-1105-07
Lead ND ug/L 1 11/05/2020 AB20-1105-07
Lithium ND ug/L 10 11/05/2020 AB20-1105-07
Molybdenum ND ug/L 5 11/05/2020 AB20-1105-07
Nickel ND ug/L 2 11/05/2020 AB20-1105-07
Selenium ND ug/L 1 11/05/2020 AB20-1105-07
Silver ND ug/L 0.2 11/05/2020 AB20-1105-07
Thallium ND ug/L 2 11/05/2020 AB20-1105-07
Vanadium ND ug/L 11/05/2020 AB20-1105-07
Zinc ND ug/L 10 11/05/2020 AB20-1105-07

Anions by EPA 300.0 CCR Rule Analyte List, Cl, F, SO4, Aqueous Aliguot: 20-1192-05-C02-A01 Analyst: DMW
Parameter(s) Result Flag Units RL Analysis Date Tracking #
Chloride ND ug/L 1000 10/29/2020 AB20-1029-06
Fluoride ND ug/L 1000 10/29/2020 AB20-1029-06
Sulfate 6540 ug/L 1000 10/29/2020 AB20-1029-06
Total Dissolved Solids by SM 2540C Aliguot: 20-1192-05-C03-A01 Analyst: SLK
Parameter(s) Result Flag Units RL Analysis Date Tracking #
Total Dissolved Solids 49 mg/L 10 10/23/2020 AB20-1028-07
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Consumers Energy Analytlcal Report Report Date: 11/11/20
Counton Us®
Laboratory Services
Sample Site: JHC RCRA GW Monitoring - Background Wells (395496) Laboratory Project: 20-1192
Field Sample ID: JHC-MW-15028 Collect Date: 10/20/2020
Lab Sample ID:  20-1192-06 Collect Time: 10:38 AM
Matrix: Groundwater
Mercury by EPA 7470A, Total, Aqueous Aliguot: 20-1192-06-C01-A01 Analyst: SLK
Parameter(s) Result Flag  Units RL Analysis Date Tracking #
Mercury ND ug/L 0.2 10/30/2020 AB20-1030-01

Metals by EPA 6020; HMP/AMP Detection & Assessment Monitoring

Aliquot: 20-1192-06-C01-A02 Analyst: SLK

Parameter(s) Result Flag  Units RL Analysis Date Tracking #
Antimony ND ug/L 1 11/05/2020 AB20-1105-07
Arsenic ND ug/L 1 11/05/2020 AB20-1105-07
Barium 7 ug/L 5 11/05/2020 AB20-1105-07
Beryllium ND ug/L 1 11/05/2020 AB20-1105-07
Boron ND ug/L 20 11/05/2020 AB20-1105-07
Cadmium ND ug/L 0.2 11/05/2020 AB20-1105-07
Calcium 17400 ug/L 1000 11/05/2020 AB20-1105-07
Chromium ND ug/L 1 11/05/2020 AB20-1105-07
Cobalt ND ug/L 6 11/05/2020 AB20-1105-07
Copper ND ug/L 1 11/05/2020 AB20-1105-07
Iron 33 ug/L 20 11/05/2020 AB20-1105-07
Lead ND ug/L 1 11/05/2020 AB20-1105-07
Lithium ND ug/L 10 11/05/2020 AB20-1105-07
Molybdenum ND ug/L 5 11/05/2020 AB20-1105-07
Nickel ND ug/L 2 11/05/2020 AB20-1105-07
Selenium ND ug/L 1 11/05/2020 AB20-1105-07
Silver ND ug/L 0.2 11/05/2020 AB20-1105-07
Thallium ND ug/L 2 11/05/2020 AB20-1105-07
Vanadium ND ug/L 11/05/2020 AB20-1105-07
Zinc ND ug/L 10 11/05/2020 AB20-1105-07

Anions by EPA 300.0 CCR Rule Analyte List, Cl, F, SO4, Aqueous Aliguot: 20-1192-06-C02-A01 Analyst: DMW
Parameter(s) Result Flag Units RL Analysis Date Tracking #
Chloride ND ug/L 1000 10/29/2020 AB20-1029-06
Fluoride ND ug/L 1000 10/29/2020 AB20-1029-06
Sulfate 6150 ug/L 1000 10/29/2020 AB20-1029-06
Total Dissolved Solids by SM 2540C Aliguot: 20-1192-06-C03-A01 Analyst: SLK
Parameter(s) Result Flag Units RL Analysis Date Tracking #
Total Dissolved Solids 68 mg/L 10 10/23/2020 AB20-1028-07
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Consumers Energy Analytlcal Report Report Date: 11/11/20
Counton Us®
Laboratory Services
Sample Site: JHC RCRA GW Monitoring - Background Wells (395496) Laboratory Project: 20-1192
Field Sample ID: DUP-01 Collect Date: 10/20/2020
Lab Sample ID:  20-1192-07 Collect Time: 12:00 AM
Matrix: Groundwater
Mercury by EPA 7470A, Total, Aqueous Aliguot: 20-1192-07-C01-A01 Analyst: SLK
Parameter(s) Result Flag  Units RL Analysis Date Tracking #
Mercury ND ug/L 0.2 10/30/2020 AB20-1030-01

Metals by EPA 6020; HMP/AMP Detection & Assessment Monitoring

Aliquot: 20-1192-07-C01-A02 Analyst: SLK

Parameter(s) Result Flag  Units RL Analysis Date Tracking #
Antimony ND ug/L 1 11/05/2020 AB20-1105-07
Arsenic ND ug/L 1 11/05/2020 AB20-1105-07
Barium 7 ug/L 5 11/05/2020 AB20-1105-07
Beryllium ND ug/L 1 11/05/2020 AB20-1105-07
Boron ND ug/L 20 11/05/2020 AB20-1105-07
Cadmium ND ug/L 0.2 11/05/2020 AB20-1105-07
Calcium 19300 ug/L 1000 11/05/2020 AB20-1105-07
Chromium ND ug/L 1 11/05/2020 AB20-1105-07
Cobalt ND ug/L 6 11/05/2020 AB20-1105-07
Copper ND ug/L 1 11/05/2020 AB20-1105-07
Iron 32 ug/L 20 11/05/2020 AB20-1105-07
Lead 2 ug/L 1 11/05/2020 AB20-1105-07
Lithium ND ug/L 10 11/05/2020 AB20-1105-07
Molybdenum ND ug/L 5 11/05/2020 AB20-1105-07
Nickel ND ug/L 2 11/05/2020 AB20-1105-07
Selenium ND ug/L 1 11/05/2020 AB20-1105-07
Silver ND ug/L 0.2 11/05/2020 AB20-1105-07
Thallium ND ug/L 2 11/05/2020 AB20-1105-07
Vanadium ND ug/L 11/05/2020 AB20-1105-07
Zinc ND ug/L 10 11/05/2020 AB20-1105-07

Anions by EPA 300.0 CCR Rule Analyte List, Cl, F, SO4, Aqueous Aliguot: 20-1192-07-C02-A01 Analyst: DMW
Parameter(s) Result Flag Units RL Analysis Date Tracking #
Chloride ND ug/L 1000 10/29/2020 AB20-1029-06
Fluoride ND ug/L 1000 10/29/2020 AB20-1029-06
Sulfate 6260 ug/L 1000 10/29/2020 AB20-1029-06
Total Dissolved Solids by SM 2540C Aliguot: 20-1192-07-C03-A01 Analyst: SLK
Parameter(s) Result Flag Units RL Analysis Date Tracking #
Total Dissolved Solids 72 mg/L 10 10/23/2020 AB20-1028-07
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Consumers Energy Analytlcal Report Report Date: 11/11/20
Counton Us®
Laboratory Services
Sample Site: JHC RCRA GW Monitoring - Background Wells (395496) Laboratory Project: 20-1192
Field Sample ID: FB-01 Collect Date: 10/20/2020
Lab Sample ID:  20-1192-08 Collect Time: 04:12 PM
Matrix: Water
Mercury by EPA 7470A, Total, Aqueous Aliguot: 20-1192-08-C01-A01 Analyst: SLK
Parameter(s) Result Flag  Units RL Analysis Date Tracking #
Mercury ND ug/L 0.2 10/30/2020 AB20-1030-01

Metals by EPA 6020; HMP/AMP Detection & Assessment Monitoring

Aliquot: 20-1192-08-C01-A02 Analyst: SLK

Parameter(s) Result Flag Units RL Analysis Date Tracking #
Antimony ND ug/L 1 11/05/2020 AB20-1105-07
Arsenic ND ug/L 1 11/05/2020 AB20-1105-07
Barium ND ug/L 5 11/05/2020 AB20-1105-07
Beryllium ND ug/L 1 11/05/2020 AB20-1105-07
Boron ND ug/L 20 11/05/2020 AB20-1105-07
Cadmium ND ug/L 0.2 11/05/2020 AB20-1105-07
Calcium ND ug/L 1000 11/05/2020 AB20-1105-07
Chromium ND ug/L 1 11/05/2020 AB20-1105-07
Cobalt ND ug/L 6 11/05/2020 AB20-1105-07
Copper ND ug/L 1 11/05/2020 AB20-1105-07
Iron ND ug/L 20 11/05/2020 AB20-1105-07
Lead ND ug/L 1 11/05/2020 AB20-1105-07
Lithium ND ug/L 10 11/05/2020 AB20-1105-07
Molybdenum ND ug/L 5 11/05/2020 AB20-1105-07
Nickel ND ug/L 2 11/05/2020 AB20-1105-07
Selenium ND ug/L 1 11/05/2020 AB20-1105-07
Silver ND ug/L 0.2 11/05/2020 AB20-1105-07
Thallium ND ug/L 2 11/05/2020 AB20-1105-07
Vanadium ND ug/L 11/05/2020 AB20-1105-07
Zinc ND ug/L 10 11/05/2020 AB20-1105-07

Anions by EPA 300.0 CCR Rule Analyte List, Cl, F, SO4, Aqueous Aliguot: 20-1192-08-C02-A01 Analyst: DMW
Parameter(s) Result Flag Units RL Analysis Date Tracking #
Chloride ND ug/L 1000 10/29/2020 AB20-1029-06
Fluoride ND ug/L 1000 10/29/2020 AB20-1029-06
Sulfate ND ug/L 1000 10/29/2020 AB20-1029-06
Total Dissolved Solids by SM 2540C Aliguot: 20-1192-08-C03-A01 Analyst: SLK
Parameter(s) Result Flag Units RL Analysis Date Tracking #
Total Dissolved Solids ND mg/L 10 10/23/2020 AB20-1028-07
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Consumers Energy Analytlcal Report Report Date: 11/11/20
Counton Us®
Laboratory Services
Sample Site: JHC RCRA GW Monitoring - Background Wells (395496) Laboratory Project: 20-1192
Field Sample ID: EB-01 Collect Date: 10/20/2020
Lab Sample ID:  20-1192-09 Collect Time: 02:14 PM
Matrix: Water
Mercury by EPA 7470A, Total, Aqueous Aliguot: 20-1192-09-C01-A01 Analyst: SLK
Parameter(s) Result Flag  Units RL Analysis Date Tracking #
Mercury ND ug/L 0.2 10/30/2020 AB20-1030-01

Metals by EPA 6020; HMP/AMP Detection & Assessment Monitoring

Aliquot: 20-1192-09-C01-A02 Analyst: SLK

Parameter(s) Result Flag Units RL Analysis Date Tracking #
Antimony ND ug/L 1 11/05/2020 AB20-1105-07
Arsenic ND ug/L 1 11/05/2020 AB20-1105-07
Barium ND ug/L 5 11/05/2020 AB20-1105-07
Beryllium ND ug/L 1 11/05/2020 AB20-1105-07
Boron ND ug/L 20 11/05/2020 AB20-1105-07
Cadmium ND ug/L 0.2 11/05/2020 AB20-1105-07
Calcium ND ug/L 1000 11/05/2020 AB20-1105-07
Chromium ND ug/L 1 11/05/2020 AB20-1105-07
Cobalt ND ug/L 6 11/05/2020 AB20-1105-07
Copper ND ug/L 1 11/05/2020 AB20-1105-07
Iron ND ug/L 20 11/05/2020 AB20-1105-07
Lead ND ug/L 1 11/05/2020 AB20-1105-07
Lithium ND ug/L 10 11/05/2020 AB20-1105-07
Molybdenum ND ug/L 5 11/05/2020 AB20-1105-07
Nickel ND ug/L 2 11/05/2020 AB20-1105-07
Selenium ND ug/L 1 11/05/2020 AB20-1105-07
Silver ND ug/L 0.2 11/05/2020 AB20-1105-07
Thallium ND ug/L 2 11/05/2020 AB20-1105-07
Vanadium ND ug/L 11/05/2020 AB20-1105-07
Zinc ND ug/L 10 11/05/2020 AB20-1105-07

Anions by EPA 300.0 CCR Rule Analyte List, Cl, F, SO4, Aqueous Aliguot: 20-1192-09-C02-A01 Analyst: DMW
Parameter(s) Result Flag Units RL Analysis Date Tracking #
Chloride ND ug/L 1000 10/29/2020 AB20-1029-06
Fluoride ND ug/L 1000 10/29/2020 AB20-1029-06
Sulfate ND ug/L 1000 10/29/2020 AB20-1029-06
Total Dissolved Solids by SM 2540C Aliguot: 20-1192-09-C03-A01 Analyst: SLK
Parameter(s) Result Flag Units RL Analysis Date Tracking #
Total Dissolved Solids ND mg/L 10 10/23/2020 AB20-1028-07
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Consumers Energy Analytlcal Report Report Date: 11/11/20
Counton Us®
Laboratory Services
Sample Site: JHC RCRA GW Monitoring - Background Wells (395496) Laboratory Project: 20-1192
Field Sample ID: JHC-MW-15025 Field MS Collect Date: 10/20/2020
Lab Sample ID:  20-1192-10 Collect Time: 01:55 PM
Matrix: Groundwater
Mercury by EPA 7470A, Total, Aqueous Aliguot: 20-1192-10-C01-A01 Analyst: SLK
Parameter(s) Result Flag  Units RL Analysis Date Tracking #
Mercury 85.8 % 0.2 10/30/2020 AB20-1030-01

Metals by EPA 6020; HMP/AMP Detection & Assessment Monitoring

Aliquot: 20-1192-10-C01-A02 Analyst: SLK

Parameter(s) Result Flag Units RL Analysis Date Tracking #
Antimony 110 % 1 11/05/2020 AB20-1105-07
Arsenic 105 % 1 11/05/2020 AB20-1105-07
Barium 108 % 5 11/05/2020 AB20-1105-07
Beryllium 111 % 1 11/05/2020 AB20-1105-07
Boron 101 % 20 11/05/2020 AB20-1105-07
Cadmium 107 % 0.2 11/05/2020 AB20-1105-07
Calcium 108 % 1000 11/05/2020 AB20-1105-07
Chromium 106 % 1 11/05/2020 AB20-1105-07
Cobalt 106 % 6 11/05/2020 AB20-1105-07
Copper 103 % 1 11/05/2020 AB20-1105-07
Iron 106 % 20 11/05/2020 AB20-1105-07
Lead 103 % 1 11/05/2020 AB20-1105-07
Lithium 111 % 10 11/05/2020 AB20-1105-07
Molybdenum 107 % 5 11/05/2020 AB20-1105-07
Nickel 104 % 2 11/05/2020 AB20-1105-07
Selenium 105 % 1 11/05/2020 AB20-1105-07
Silver 105 % 0.2 11/05/2020 AB20-1105-07
Thallium 103 % 2 11/05/2020 AB20-1105-07
Vanadium 109 % 11/05/2020 AB20-1105-07
Zinc 106 % 10 11/05/2020 AB20-1105-07

Anions by EPA 300.0 CCR Rule Analyte List, Cl, F, SO4, Aqueous Aliguot: 20-1192-10-C02-A01 Analyst: DMW
Parameter(s) Result Flag Units RL Analysis Date Tracking #
Chloride 95 % 1000 10/29/2020 AB20-1029-06
Fluoride 96 % 1000 10/29/2020 AB20-1029-06
Sulfate 95 % 1000 10/29/2020 AB20-1029-06
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Consumers Energy Analytlcal Report Report Date: 11/11/20
Counton Us®
Laboratory Services
Sample Site: JHC RCRA GW Monitoring - Background Wells (395496) Laboratory Project: 20-1192
Field Sample ID: JHC-MW-15025 Field MSD Collect Date: 10/20/2020
Lab Sample ID:  20-1192-11 Collect Time: 01:55 PM
Matrix: Groundwater
Mercury by EPA 7470A, Total, Aqueous Aliguot: 20-1192-11-C01-A01 Analyst: SLK
Parameter(s) Result Flag  Units RL Analysis Date Tracking #
Mercury 101 % 0.2 10/30/2020 AB20-1030-01

Metals by EPA 6020; HMP/AMP Detection & Assessment Monitoring

Aliquot: 20-1192-11-C01-A02 Analyst: SLK

Parameter(s) Result Flag  Units RL Analysis Date Tracking #
Antimony 110 % 1 11/05/2020 AB20-1105-07
Arsenic 106 % 1 11/05/2020 AB20-1105-07
Barium 107 % 5 11/05/2020 AB20-1105-07
Beryllium 111 % 1 11/05/2020 AB20-1105-07
Boron 102 % 20 11/05/2020 AB20-1105-07
Cadmium 108 % 0.2 11/05/2020 AB20-1105-07
Calcium 107 % 1000 11/05/2020 AB20-1105-07
Chromium 106 % 1 11/05/2020 AB20-1105-07
Cobalt 107 % 6 11/05/2020 AB20-1105-07
Copper 104 % 1 11/05/2020 AB20-1105-07
Iron 105 % 20 11/05/2020 AB20-1105-07
Lead 103 % 1 11/05/2020 AB20-1105-07
Lithium 111 % 10 11/05/2020 AB20-1105-07
Molybdenum 108 % 5 11/05/2020 AB20-1105-07
Nickel 104 % 2 11/05/2020 AB20-1105-07
Selenium 105 % 1 11/05/2020 AB20-1105-07
Silver 104 % 0.2 11/05/2020 AB20-1105-07
Thallium 104 % 2 11/05/2020 AB20-1105-07
Vanadium 108 % 11/05/2020 AB20-1105-07
Zinc 107 % 10 11/05/2020 AB20-1105-07

Anions by EPA 300.0 CCR Rule Analyte List, Cl, F, SO4, Aqueous Aliguot: 20-1192-11-C02-A01 Analyst: DMW
Parameter(s) Result Flag Units RL Analysis Date Tracking #
Chloride 96 % 1000 10/29/2020 AB20-1029-06
Fluoride 98 % 1000 10/29/2020 AB20-1029-06
Sulfate 97 % 1000 10/29/2020 AB20-1029-06

20-1192 Page 15 of 18




Consumers Energy
Count on Us®
Laboratory Services
A CENTURY OF EXCELLENCE

Analytical Report Report Date:

11/11/20

Data Qualifiers

Exception Summary

No exceptions occured.
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PROC CHEM-1.2.01

CONSUMERS Chemistry Department
ENERGY PAGE 10F 2
General Standard Operating Procedure REVISION 3
ATTACHMENT A
TITLE: SAMPLE LOG-IN - SHIPMENT INSPECTION FORM
Project Log-In Number: 2.0-n9<L
Inspection Date: Inspection By:
Sample Origin/ProjectName: JI-tC-* CW £07-0 Q*uJ
Shipment Delivered By: Enter the type of shipment carrier.
Pony FedEXx UPS USPS Airborne

Other/Hand Carry (whom) £9%

Tracking Number: Shipping Form Attached: Yes No
Shipping Containers: Enter the type and number of shipping containers received.
Cooler * ' Cardboard Box___ Custom Case___ Envelope/Mailer
m_Loose/Unpackaged..Containers-—.. .......ccceuet serueereenenns Other.- - E -
Condition of Shipment: Enter the as-received condition of the shipment container.
Damaged Shipment Observed: None S Dented Leaking_
Other
Shipment Security: Enter if any ofthe shipping containers were opened before receipt.
Shipping Containers Received: Opened Sealed S
Enclosed Documents: Enter the type of documents enclosed with the shipment.
CoC vy Work Request Air Data Sheet Other
Temperature of Containers: Measure the temperature of several sample containers.
As-Received Temperature Range >s " *8 Samples Received on Ice: Yes » No_
ME&TE # and Expiration u>M/H
Number and Type of Containers: Enter the total number of sample containers received.
Container Type W ater Soil Other____ Broken Lealdng
VOA (40mLor6é0mL) _ _ - -
Quart/Liter (g/p) I P- _ .

9-0z (amber glassjar)

2-0z (amber glass) _ -

125 mL (plastic) 2.Z -

24 mL vial (glass)
500 mL (plastic)
Other iso Vibi.u *
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135 W. Trail St. phone 517-788-1251
Jackson, MI 49201 fax 517-788-2533

To: CDBatts, JH Campbell Complex
From: EBIlaj, T-258

Date: November 11, 2020

Subject: JH CAMPBELL SOLID WASTE DISPOSAL AREA - GROUNDWATER MONITORING
4™ Quarter, 2020 — Pond A CCR Wells

CC: BLSwanberg, P22-119 Sarah Holmstrom, Project Manager
BTRunkel, P22-120 TRC Companies, Inc.
HDRegister, P22-521 1540 Eisenhower Place

Ann Arbor, Ml 48108

Chemistry Project: 20-1195

CE Laboratory Services conducted groundwater monitoring on 10/19/2020 through 10/23/2020 at the JH
Campbell Solid Waste Disposal Area, for the 4™ Quarter monitoring requirements. Samples were not
collected from MW-15007, MW-15009, and MW-15010 due to wells being dry. All other samples were
received for analysis by the Chemistry department on 10/26/2020.

Samples for Radium analysis have been subcontracted to Eurofins/TestAmerica, Inc. and their results are
being reported separately. Please note that the subcontracted work is not reported under the CE laboratory
scope of accreditation.

With the exception noted above, the report that follows presents the results of the requested analytical
testing; the results apply only to the samples, as received. All samples have been analyzed in accordance
with the 2016 TNI Standard and the applicable A2LA accreditation scope for Laboratory Services. Any
exceptions to applicable test method criteria and standard compliance are noted in the Case Narrative, or
flagged with applicable qualifiers in the analytical results section.

Reviewed and approved by:

Emil Blaj
Sr. Technical Analyst
Project Lead

Testing performed in accordance with the A2LA scope of
accredidation specified in the listed certificate.

The information contained in this report is the sole property of
Consumers Energy. It cannot be reproduced except in full,
and with consent from Consumers Energy, or the customer for
which this report was issued.
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JHC Groundwater Monitoring, Pond A CCR Wells
Chemistry Project: 20-1195
4% Quarter, 2020

CASE NARRATIVE

Sample Receipt

All samples were received within hold time and in good conditions; no anomalies were noted on the
Sample Log-In Shipment Inspection Form during sample check-in. Identification of all samples
included in the work order/project is provided in the sample summary section. Sample preservation
upon receipt was verified by the sample custodian and confirmed to meet method requirements.

Methodology

Unless otherwise indicated, sample preparation and analysis was performed in accordance with the
corresponding test methods from “Methods for the Determination of Inorganic Substances in
Environmental Samples (EPA/600/R-93/100); SW-846, “Test Methods for Evaluating Solid Waste —
Physical/Chemical Methods”, USEPA (latest revisions), and Standard Methods for the Examination of
Water and Wastewater, APHA-AWWA-WPCF, 22" Edition, 2012.

Results/Quality Control

Analytical results for this report are presented by laboratory sample ID, container & aliquot number.
Results for the field blanks, field duplicates, and percent recoveries of the field matrix spike & matrix
spike duplicate samples are included in the results section. Unless specifically noted in the case
narrative, all method quality control requirements have been met. If any results are qualified, the
corresponding data flags/qualifiers are listed on the last page of the results section. Any additional
information on method performance, when applicable, is presented in this section of the case narrative.

When data flags are not needed, the qualifiers text box on the last page is left blank, and a statement
confirms that no exceptions occurred.

DEFINITIONS / QUALIFIERS

The following qualifiers and/or acronyms are used in the report where applicable:

Acronym Description
RL Reporting Limit
ND Result not detected or below Reporting Limit
NT Not a TNI Analyte
LCS Laboratory Control Sample
LRB Laboratory Reagent Blank (also referred to as Method Blank)
DUP  Duplicate
MS Matrix Spike
MSD  Matrix Spike Duplicate
RPD Relative Percent Difference
MDL  Method Detection Limit
PQL Practical Quantitation Limit
TDL  Target Detection Limit
SM Standard Methods Compendium
Qualifier Description
* Generic data flag, applicable description added in the corresponding notes section
B The analyte was detected in the LRB at a level which is significant relative to sample result
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JHC Groundwater Monitoring, Pond A CCR Wells
Chemistry Project: 20-1195
4% Quarter, 2020

XAVOILZZI X< —ITmMO

Reporting limit elevated due to dilution

Estimated due to result exceeding the linear range of the analyzer

The maximum recommended hold time was exceeded

Dilution required due to matrix interference; reporting limit elevated
Estimated due to result found above MDL but below PQL (or RL)

Reporting limit raised due to matrix interference

The precision for duplicate analysis was not met; RPD outside acceptance criteria
Non-homogeneous sample made analysis questionable

Possible interference may have affected the accuracy of the laboratory result
Matrix Spike or Matrix Spike Duplicate recovery outside acceptance criteria
Result confirmed by new sample preparation and reanalysis

Other notation required; comment listed in sample notes and/or case narrative
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Consumers Energy

Counton Us®

Laboratory Services

Work Order Sample Summary

Customer Name:
Work Order ID:

Date Received: 10/26/2020
Chemistry Project: 20-1195

Sample # Field Sample ID
20-1195-01  JHC-MW-15006
20-1195-02  JHC-MW-15007
20-1195-03  JHC-MW-15008R
20-1195-04  JHC-MW-15009
20-1195-05  JHC-MW-15010
20-1195-06  JHC-MW-15011
20-1195-07  DUP-04
20-1195-08  FB-04
20-1195-09  EB-04

JH Campbell Complex
Q4-2020 RCRA GW Monitoring Pond A Wells

Matrix Sample Date
Groundwater 10/22/2020 05:37 PM

Well dry, sample not collected

Groundwater 10/22/2020 04:12 PM

Well dry, sample not collected

Well dry, sample not collected

Groundwater 10/22/2020 04:50 PM

Groundwater 10/22/2020 05:37 PM
Water 10/22/2020 07:11 PM
Water 10/22/2020 07:11 PM
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Site
JHC RCRA GW Monitoring - Pond A AMP-HMP
JHC RCRA GW Monitoring - Pond A AMP-HMP
JHC RCRA GW Monitoring - Pond A AMP-HMP
JHC RCRA GW Monitoring - Pond A AMP-HMP
JHC RCRA GW Monitoring - Pond A AMP-HMP
JHC RCRA GW Monitoring - Pond A AMP-HMP
JHC RCRA GW Monitoring - Pond A AMP-HMP
JHC RCRA GW Monitoring - Pond A AMP-HMP
JHC RCRA GW Monitoring - Pond A AMP-HMP



Consumers Energy Analytlcal Report Report Date: 11/11/20
Counton Us®
Laboratory Services
Sample Site: JHC RCRA GW Monitoring - Pond A AMP-HMP (395496) Laboratory Project: 20-1195
Field Sample ID: JHC-MW-15006 Collect Date: 10/22/2020
Lab Sample ID:  20-1195-01 Collect Time: 05:37 PM
Matrix: Groundwater
Mercury by EPA 7470A, Total, Aqueous Aliguot: 20-1195-01-C01-A01 Analyst: SLK
Parameter(s) Result Flag  Units RL Analysis Date Tracking #
Mercury ND ug/L 0.2 10/29/2020 AB20-1029-04

Metals by EPA 6020; HMP/AMP Detection & Assessment Monitoring

Aliquot: 20-1195-01-C01-A02 Analyst: SLK

Parameter(s) Result Flag  Units RL Analysis Date Tracking #
Antimony 1 ug/L 1 11/05/2020 AB20-1105-07
Arsenic 9 ug/L 1 11/05/2020 AB20-1105-07
Barium 382 ug/L 5 11/05/2020 AB20-1105-07
Beryllium ND ug/L 1 11/05/2020 AB20-1105-07
Boron 272 ug/L 20 11/05/2020 AB20-1105-07
Cadmium ND ug/L 0.2 11/05/2020 AB20-1105-07
Calcium 87200 ug/L 1000 11/05/2020 AB20-1105-07
Chromium 5 ug/L 1 11/05/2020 AB20-1105-07
Cobalt ND ug/L 6 11/05/2020 AB20-1105-07
Copper 4 ug/L 1 11/05/2020 AB20-1105-07
Iron 929 ug/L 20 11/05/2020 AB20-1105-07
Lead ND ug/L 1 11/05/2020 AB20-1105-07
Lithium 15 ug/L 10 11/05/2020 AB20-1105-07
Molybdenum 38 ug/L 5 11/05/2020 AB20-1105-07
Nickel ug/L 2 11/05/2020 AB20-1105-07
Selenium 2 ug/L 1 11/05/2020 AB20-1105-07
Silver ND ug/L 0.2 11/05/2020 AB20-1105-07
Thallium ND ug/L 2 11/05/2020 AB20-1105-07
Vanadium 19 ug/L 11/05/2020 AB20-1105-07
Zinc 11 ug/L 10 11/05/2020 AB20-1105-07
Anions by EPA 300.0 CCR Rule Analyte List, Cl, F, SO4, Aqueous Aliguot: 20-1195-01-C02-A01 Analyst: DMW
Parameter(s) Result Flag Units RL Analysis Date Tracking #
Chloride 22000 ug/L 1000 10/29/2020 AB20-1029-07
Fluoride ND ug/L 1000 10/29/2020 AB20-1029-07
Sulfate 253000 ug/L 1000 10/29/2020 AB20-1029-07
Total Dissolved Solids by SM 2540C Aliguot: 20-1195-01-C03-A01 Analyst: SLK
Parameter(s) Result Flag Units RL Analysis Date Tracking #
Total Dissolved Solids 515 mg/L 10 10/26/2020 AB20-1028-04
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Consumers Energy Analytlcal Report Report Date: 11/11/20
Counton Us®
Laboratory Services
Sample Site: JHC RCRA GW Monitoring - Pond A AMP-HMP (395496) Laboratory Project: 20-1195
Field Sample ID: JHC-MW-15008R Collect Date: 10/22/2020
Lab Sample ID:  20-1195-03 Collect Time: 04:12 PM
Matrix: Groundwater
Mercury by EPA 7470A, Total, Aqueous Aliguot: 20-1195-03-C01-A01 Analyst: SLK
Parameter(s) Result Flag  Units RL Analysis Date Tracking #
Mercury ND ug/L 0.2 10/29/2020 AB20-1029-04

Metals by EPA 6020; HMP/AMP Detection & Assessment Monitoring

Aliquot: 20-1195-03-C01-A02 Analyst: SLK

Parameter(s) Result Flag Units RL Analysis Date Tracking #
Antimony 1 ug/L 1 11/05/2020 AB20-1105-07
Arsenic ND ug/L 1 11/05/2020 AB20-1105-07
Barium 216 ug/L 5 11/05/2020 AB20-1105-07
Beryllium ND ug/L 1 11/05/2020 AB20-1105-07
Boron 285 ug/L 20 11/05/2020 AB20-1105-07
Cadmium ND ug/L 0.2 11/05/2020 AB20-1105-07
Calcium 109000 ug/L 1000 11/05/2020 AB20-1105-07
Chromium ND ug/L 1 11/05/2020 AB20-1105-07
Cobalt ND ug/L 6 11/05/2020 AB20-1105-07
Copper 2 ug/L 1 11/05/2020 AB20-1105-07
Iron 56 ug/L 20 11/05/2020 AB20-1105-07
Lead ND ug/L 1 11/05/2020 AB20-1105-07
Lithium 19 ug/L 10 11/05/2020 AB20-1105-07
Molybdenum 5 ug/L 5 11/05/2020 AB20-1105-07
Nickel ND ug/L 2 11/05/2020 AB20-1105-07
Selenium 68 ug/L 1 11/05/2020 AB20-1105-07
Silver ND ug/L 0.2 11/05/2020 AB20-1105-07
Thallium ND ug/L 2 11/05/2020 AB20-1105-07
Vanadium ND ug/L 11/05/2020 AB20-1105-07
Zinc ND ug/L 10 11/05/2020 AB20-1105-07

Anions by EPA 300.0 CCR Rule Analyte List, Cl, F, SO4, Aqueous Aliguot: 20-1195-03-C02-A01 Analyst: DMW
Parameter(s) Result Flag Units RL Analysis Date Tracking #
Chloride 18800 ug/L 1000 10/29/2020 AB20-1029-07
Fluoride ND ug/L 1000 10/29/2020 AB20-1029-07
Sulfate 215000 ug/L 1000 10/29/2020 AB20-1029-07
Total Dissolved Solids by SM 2540C Aliguot: 20-1195-03-C03-A01 Analyst: SLK
Parameter(s) Result Flag Units RL Analysis Date Tracking #
Total Dissolved Solids 577 mg/L 10 10/26/2020 AB20-1028-04
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Consumers Energy Analytlcal Report Report Date: 11/11/20
Counton Us®
Laboratory Services
Sample Site: JHC RCRA GW Monitoring - Pond A AMP-HMP (395496) Laboratory Project: 20-1195
Field Sample ID: JHC-MW-15011 Collect Date: 10/22/2020
Lab Sample ID:  20-1195-06 Collect Time: 04:50 PM
Matrix: Groundwater
Mercury by EPA 7470A, Total, Aqueous Aliguot: 20-1195-06-C01-A01 Analyst: SLK
Parameter(s) Result Flag  Units RL Analysis Date Tracking #
Mercury ND ug/L 0.2 10/29/2020 AB20-1029-04

Metals by EPA 6020; HMP/AMP Detection & Assessment Monitoring

Aliquot: 20-1195-06-C01-A02 Analyst: SLK

Parameter(s) Result Flag  Units RL Analysis Date Tracking #
Antimony 2 ug/L 1 11/05/2020 AB20-1105-07
Arsenic 22 ug/L 1 11/05/2020 AB20-1105-07
Barium 430 ug/L 5 11/05/2020 AB20-1105-07
Beryllium ND ug/L 1 11/05/2020 AB20-1105-07
Boron 4120 ug/L 20 11/05/2020 AB20-1105-07
Cadmium 0.5 ug/L 0.2 11/05/2020 AB20-1105-07
Calcium 122000 ug/L 1000 11/05/2020 AB20-1105-07
Chromium ND ug/L 1 11/05/2020 AB20-1105-07
Cobalt ND ug/L 6 11/05/2020 AB20-1105-07
Copper 1 ug/L 1 11/05/2020 AB20-1105-07
Iron ND ug/L 20 11/05/2020 AB20-1105-07
Lead ND ug/L 1 11/05/2020 AB20-1105-07
Lithium 17 ug/L 10 11/05/2020 AB20-1105-07
Molybdenum ND ug/L 5 11/05/2020 AB20-1105-07
Nickel ND ug/L 2 11/05/2020 AB20-1105-07
Selenium 308 ug/L 1 11/05/2020 AB20-1105-07
Silver ND ug/L 0.2 11/05/2020 AB20-1105-07
Thallium ND ug/L 2 11/05/2020 AB20-1105-07
Vanadium 49 ug/L 11/05/2020 AB20-1105-07
Zinc ND ug/L 10 11/05/2020 AB20-1105-07

Anions by EPA 300.0 CCR Rule Analyte List, Cl, F, SO4, Aqueous Aliguot: 20-1195-06-C02-A01 Analyst: DMW
Parameter(s) Result Flag Units RL Analysis Date Tracking #
Chloride 3790 ug/L 1000 10/29/2020 AB20-1029-07
Fluoride ND ug/L 1000 10/29/2020 AB20-1029-07
Sulfate 141000 ug/L 1000 10/29/2020 AB20-1029-07
Total Dissolved Solids by SM 2540C Aliguot: 20-1195-06-C03-A01 Analyst: SLK
Parameter(s) Result Flag Units RL Analysis Date Tracking #
Total Dissolved Solids 546 mg/L 10 10/26/2020 AB20-1028-04
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Consumers Energy Analytlcal Report Report Date: 11/11/20
Counton Us®
Laboratory Services
Sample Site: JHC RCRA GW Monitoring - Pond A AMP-HMP (395496) Laboratory Project: 20-1195
Field Sample ID: DUP-04 Collect Date: 10/22/2020
Lab Sample ID:  20-1195-07 Collect Time: 05:37 PM
Matrix: Groundwater
Mercury by EPA 7470A, Total, Aqueous Aliguot: 20-1195-07-C01-A01 Analyst: SLK
Parameter(s) Result Flag  Units RL Analysis Date Tracking #
Mercury ND ug/L 0.2 10/29/2020 AB20-1029-04

Metals by EPA 6020; HMP/AMP Detection & Assessment Monitoring

Aliquot: 20-1195-07-C01-A02 Analyst: SLK

Parameter(s) Result Flag  Units RL Analysis Date Tracking #
Antimony ND ug/L 1 11/05/2020 AB20-1105-07
Arsenic 6 ug/L 1 11/05/2020 AB20-1105-07
Barium 194 ug/L 5 11/05/2020 AB20-1105-07
Beryllium ND ug/L 1 11/05/2020 AB20-1105-07
Boron 331 ug/L 20 11/05/2020 AB20-1105-07
Cadmium ND ug/L 0.2 11/05/2020 AB20-1105-07
Calcium 84300 ug/L 1000 11/05/2020 AB20-1105-07
Chromium 1 ug/L 1 11/05/2020 AB20-1105-07
Cobalt ND ug/L 6 11/05/2020 AB20-1105-07
Copper 4 ug/L 1 11/05/2020 AB20-1105-07
Iron 213 ug/L 20 11/05/2020 AB20-1105-07
Lead ND ug/L 1 11/05/2020 AB20-1105-07
Lithium 14 ug/L 10 11/05/2020 AB20-1105-07
Molybdenum 37 ug/L 5 11/05/2020 AB20-1105-07
Nickel ND ug/L 2 11/05/2020 AB20-1105-07
Selenium 1 ug/L 1 11/05/2020 AB20-1105-07
Silver ND ug/L 0.2 11/05/2020 AB20-1105-07
Thallium ND ug/L 2 11/05/2020 AB20-1105-07
Vanadium 9 ug/L 11/05/2020 AB20-1105-07
Zinc 23 ug/L 10 11/05/2020 AB20-1105-07
Anions by EPA 300.0 CCR Rule Analyte List, Cl, F, SO4, Aqueous Aliguot: 20-1195-07-C02-A01 Analyst: DMW
Parameter(s) Result Flag Units RL Analysis Date Tracking #
Chloride 22200 ug/L 1000 10/29/2020 AB20-1029-07
Fluoride ND ug/L 1000 10/29/2020 AB20-1029-07
Sulfate 251000 ug/L 1000 10/29/2020 AB20-1029-07
Total Dissolved Solids by SM 2540C Aliguot: 20-1195-07-C03-A01 Analyst: SLK
Parameter(s) Result Flag Units RL Analysis Date Tracking #
Total Dissolved Solids 511 mg/L 10 10/26/2020 AB20-1028-04
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Consumers Energy Analytlcal Report Report Date: 11/11/20
Counton Us®
Laboratory Services
Sample Site: JHC RCRA GW Monitoring - Pond A AMP-HMP (395496) Laboratory Project: 20-1195
Field Sample ID: FB-04 Collect Date: 10/22/2020
Lab Sample ID:  20-1195-08 Collect Time: 07:11 PM
Matrix: Water
Mercury by EPA 7470A, Total, Aqueous Aliguot: 20-1195-08-C01-A01 Analyst: SLK
Parameter(s) Result Flag  Units RL Analysis Date Tracking #
Mercury ND ug/L 0.2 10/29/2020 AB20-1029-04

Metals by EPA 6020; HMP/AMP Detection & Assessment Monitoring

Aliquot: 20-1195-08-C01-A02 Analyst: SLK

Parameter(s) Result Flag  Units RL Analysis Date Tracking #
Antimony ND ug/L 1 11/05/2020 AB20-1105-07
Arsenic ND ug/L 1 11/05/2020 AB20-1105-07
Barium ND ug/L 5 11/05/2020 AB20-1105-07
Beryllium ND ug/L 1 11/05/2020 AB20-1105-07
Boron ND ug/L 20 11/05/2020 AB20-1105-07
Cadmium ND ug/L 0.2 11/05/2020 AB20-1105-07
Calcium ND ug/L 1000 11/05/2020 AB20-1105-07
Chromium ND ug/L 1 11/05/2020 AB20-1105-07
Cobalt ND ug/L 6 11/05/2020 AB20-1105-07
Copper ND ug/L 1 11/05/2020 AB20-1105-07
Iron ND ug/L 20 11/05/2020 AB20-1105-07
Lead ND ug/L 1 11/05/2020 AB20-1105-07
Lithium ND ug/L 10 11/05/2020 AB20-1105-07
Molybdenum ND ug/L 5 11/05/2020 AB20-1105-07
Nickel ND ug/L 2 11/05/2020 AB20-1105-07
Selenium ND ug/L 1 11/05/2020 AB20-1105-07
Silver ND ug/L 0.2 11/05/2020 AB20-1105-07
Thallium ND ug/L 2 11/05/2020 AB20-1105-07
Vanadium ND ug/L 11/05/2020 AB20-1105-07
Zinc ND ug/L 10 11/05/2020 AB20-1105-07

Anions by EPA 300.0 CCR Rule Analyte List, Cl, F, SO4, Aqueous Aliguot: 20-1195-08-C02-A01 Analyst: DMW
Parameter(s) Result Flag Units RL Analysis Date Tracking #
Chloride ND ug/L 1000 10/29/2020 AB20-1029-07
Fluoride ND ug/L 1000 10/29/2020 AB20-1029-07
Sulfate ND ug/L 1000 10/29/2020 AB20-1029-07
Total Dissolved Solids by SM 2540C Aliguot: 20-1195-08-C03-A01 Analyst: SLK
Parameter(s) Result Flag Units RL Analysis Date Tracking #
Total Dissolved Solids ND mg/L 10 10/26/2020 AB20-1028-04
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Consumers Energy Analytlcal Report Report Date: 11/11/20
Counton Us®
Laboratory Services
Sample Site: JHC RCRA GW Monitoring - Pond A AMP-HMP (395496) Laboratory Project: 20-1195
Field Sample ID: EB-04 Collect Date: 10/22/2020
Lab Sample ID:  20-1195-09 Collect Time: 07:11 PM
Matrix: Water
Mercury by EPA 7470A, Total, Aqueous Aliguot: 20-1195-09-C01-A01 Analyst: SLK
Parameter(s) Result Flag  Units RL Analysis Date Tracking #
Mercury ND ug/L 0.2 10/29/2020 AB20-1029-04

Metals by EPA 6020; HMP/AMP Detection & Assessment Monitoring

Aliquot: 20-1195-09-C01-A02 Analyst: SLK

Parameter(s) Result Flag  Units RL Analysis Date Tracking #
Antimony ND ug/L 1 11/05/2020 AB20-1105-07
Arsenic ND ug/L 1 11/05/2020 AB20-1105-07
Barium ND ug/L 5 11/05/2020 AB20-1105-07
Beryllium ND ug/L 1 11/05/2020 AB20-1105-07
Boron ND ug/L 20 11/05/2020 AB20-1105-07
Cadmium ND ug/L 0.2 11/05/2020 AB20-1105-07
Calcium ND ug/L 1000 11/05/2020 AB20-1105-07
Chromium ND ug/L 1 11/05/2020 AB20-1105-07
Cobalt ND ug/L 6 11/05/2020 AB20-1105-07
Copper ND ug/L 1 11/05/2020 AB20-1105-07
Iron ND ug/L 20 11/05/2020 AB20-1105-07
Lead ND ug/L 1 11/05/2020 AB20-1105-07
Lithium ND ug/L 10 11/05/2020 AB20-1105-07
Molybdenum ND ug/L 5 11/05/2020 AB20-1105-07
Nickel ND ug/L 2 11/05/2020 AB20-1105-07
Selenium ND ug/L 1 11/05/2020 AB20-1105-07
Silver ND ug/L 0.2 11/05/2020 AB20-1105-07
Thallium ND ug/L 2 11/05/2020 AB20-1105-07
Vanadium ND ug/L 11/05/2020 AB20-1105-07
Zinc ND ug/L 10 11/05/2020 AB20-1105-07

Anions by EPA 300.0 CCR Rule Analyte List, Cl, F, SO4, Aqueous Aliguot: 20-1195-09-C02-A01 Analyst: DMW
Parameter(s) Result Flag Units RL Analysis Date Tracking #
Chloride ND ug/L 1000 10/29/2020 AB20-1029-07
Fluoride ND ug/L 1000 10/29/2020 AB20-1029-07
Sulfate ND ug/L 1000 10/29/2020 AB20-1029-07
Total Dissolved Solids by SM 2540C Aliguot: 20-1195-09-C03-A01 Analyst: SLK
Parameter(s) Result Flag Units RL Analysis Date Tracking #
Total Dissolved Solids ND mg/L 10 10/26/2020 AB20-1028-04
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Consumers Energy
Count on Us®
Laboratory Services
A CENTURY OF EXCELLENCE

Analytical Report Report Date:

11/11/20

Data Qualifiers

Exception Summary

No exceptions occured.
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CONSUMERS Chemistry Department PROC CHEM-1.2.01
ENERGY PAGE 10F 2
General Standard Operating Procedure REVISION 3
ATTACHMENT A

TITLE: SAMPLE LOG-IN - SHIPMENT INSPECTION FORM

Project Log-In Number: -~
Inspection Date: i° & Inspection By:

Sample Origin/Project Name: ‘/W 84'

Shipment Delivered By: Enter the type of shipment carrier.

Pony FedEx UPS USPS Airborne
Other/HandOirry (whom) \I( |
Tracking Number: Shipping Form Attached: Yes__ No

Shipping Containers: Enter the type and number of shipping containers received.

Cooler \ Cardboard Box . Custom Case Envelope/Mailer _

Loose/Unpackaged Containers Other

Condition of Shipment: Enter the as-received condition of the shipment container.

Damaged Shipment Observed: None Dented Leaking.
Other

Shipment Security: Enter if any ofthe shipping containers were opened befor?.receipt.
Shipping Containers Received: Opened Sealed
Enclosed Documents: Enter the type of documents enclosed with the shipment.

CoC WorkRequest Air Data Sheet Other

Temperature of Containers: Measure the temperature of several sample containers.

As-Received Temperature Range Samples Received on Ice: Yes ~ No

M&TE # and Expiration_ OI*V'Z- ) Oblo 4 I\

Number and Type of Containers: Enter the total number of sample containers received.

Container Type Water Soil Other Broken Leaking
VOA (40mL or 60mL)
Quart/Liter (g/p)

9-0z (amber glassjar)

2-0z (amber glass)
125 mL (plastic) V |_
24 mL vial (glass)

500 mL (plastic)
Other (At _

fOOON | X AOA LD X-
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CHAIN OF CUSTODY

CONSUMERS ENERGY COMPANY - LABORATORY SERVICES

ConsumersEnergy”?

SAMPLING SITE:

JHC Q4-2020 RCRA GW Monitoring

Pond A Wells
SAMPLING TEAM:
CET/DMW
CE SAMPLE SAMPLE SAMPLE
CONTROL # DATE TIME MATRIX
20-1195-01 GW

02 IX)OIﬂ,:IILé O/\y GW
Com XU,
& 112410 pwu Gw
-06 \bZA'Z'J [\,RO GW

o bLl-yD 1737 GW
08 ].O‘II”P /9/' GW
. oo Miz-ia tan GW

RELINQUISHED BV~ASIGN"URE)

RELINQUISHEIM;]Y: (SIGNATURE)

DATE SHIPPED

DATE/TIME

DATE/TIME:

--135 WEST TRAIL ST., JACKSON, M1 49201

PROJECT NUMBER:

20-1195

NO

SAMPLE DESCRIPTION/ LOCATION DEPTH

JHC-MW-15006 —
JHC-MW-15007 —
JHC-MW-15008R —
JHC-MW-15009 —
JHC-MW-15010 —
JHC-MW-15011 —
DUP-04 —
FB-04 —
EB-04 —

RECEIVED BY: (SIGNATURE)

Qtp A

RECEIVED BY: (SIGNATURE)

20-1195 Page 13 0f 13

SITE SKETCHED ATTACHED?
CIRCLE ONE:

# OF
CONTAINERS

5

oo o1t o1 o1 o1 o1 o1 Ol

X X X X X X X X X |etals Total

(517) 788-1251

« FAX (517) 788-2533

ANALYSIS REQUESTED PAGE 1 OF 1

X X X X X X X X X Anions

SEND REPORT TO:
Caleb Batts

Beth Swanbera. TRC

PHONE:
= REMARKS
X X
X X OH)
X X
X X v .
< x Sr-f/ych'nt
X X
X X
X X
X X

COMMENTS

ORIGINAL TO LAB COPY TO CUSTOMER



135 W. Trail St. phone 517-788-1251
Jackson, MI 49201 fax 517-788-2533

To: CDBatts, JH Campbell Complex
From: EBIlaj, T-258

Date: November 11, 2020

Subject: JH CAMPBELL SOLID WASTE DISPOSAL AREA — GROUNDWATER MONITORING
4™ Quarter, 2020 — Pond A GSI Wells

CC: BLSwanberg, P22-119 Sarah Holmstrom, Project Manager
BTRunkel, P22-120 TRC Companies, Inc.
HDRegister, P22-521 1540 Eisenhower Place

Ann Arbor, Ml 48108

Chemistry Project: 20-1197

CE Laboratory Services conducted groundwater monitoring on 10/19/2020 through 10/23/2020 at the JH
Campbell Solid Waste Disposal Area, for the 4™ Quarter monitoring requirements. Samples were not
collected from MW-13 due to well being dry. All other samples were received for analysis by the Chemistry
department on 10/26/2020.

The report that follows presents the results of the requested analytical testing; the results apply only to the
samples, as received. All samples have been analyzed in accordance with the 2016 TNI Standard and the
applicable A2LA accreditation scope for Laboratory Services. Any exceptions to applicable test method
criteria and standard compliance are noted in the Case Narrative, or flagged with applicable qualifiers in
the analytical results section.

Reviewed and approved by:

Emil Blaj
Sr. Technical Analyst
Project Lead

Testing performed in accordance with the A2LA scope of
accredidation specified in the listed certificate.

The information contained in this report is the sole property of
Consumers Energy. It cannot be reproduced except in full,
and with consent from Consumers Energy, or the customer for
which this report was issued.

20-1197 Pond A GSI Page 1 of 11




JHC Groundwater Monitoring, Pond A GSI Wells
Chemistry Project: 20-1197
4% Quarter, 2020

CASE NARRATIVE

Sample Receipt

All samples were received within hold time and in good conditions; no anomalies were noted on the
Sample Log-In Shipment Inspection Form during sample check-in. Identification of all samples
included in the work order/project is provided in the sample summary section. Sample preservation
upon receipt was verified by the sample custodian and confirmed to meet method requirements.

Methodology

Unless otherwise indicated, sample preparation and analysis was performed in accordance with the
corresponding test methods from “Methods for the Determination of Inorganic Substances in
Environmental Samples (EPA/600/R-93/100); SW-846, “Test Methods for Evaluating Solid Waste —
Physical/Chemical Methods”, USEPA (latest revisions), and Standard Methods for the Examination of
Water and Wastewater, APHA-AWWA-WPCF, 22" Edition, 2012.

Results/Quality Control

Analytical results for this report are presented by laboratory sample ID, container & aliquot number.
Results for the field blanks, field duplicates, and percent recoveries of the field matrix spike & matrix
spike duplicate samples are included in the results section. Unless specifically noted in the case
narrative, all method quality control requirements have been met. If any results are qualified, the
corresponding data flags/qualifiers are listed on the last page of the results section. Any additional
information on method performance, when applicable, is presented in this section of the case narrative.

When data flags are not needed, the qualifiers text box on the last page is left blank, and a statement
confirms that no exceptions occurred.

DEFINITIONS / QUALIFIERS

The following qualifiers and/or acronyms are used in the report where applicable:

Acronym Description
RL Reporting Limit
ND Result not detected or below Reporting Limit
NT Not a TNI Analyte
LCS Laboratory Control Sample
LRB Laboratory Reagent Blank (also referred to as Method Blank)
DUP  Duplicate
MS Matrix Spike
MSD  Matrix Spike Duplicate
RPD Relative Percent Difference
MDL  Method Detection Limit
PQL Practical Quantitation Limit
TDL  Target Detection Limit
SM Standard Methods Compendium
Qualifier Description
* Generic data flag, applicable description added in the corresponding notes section
B The analyte was detected in the LRB at a level which is significant relative to sample result

20-1197 Pond A GSI Page 2 of 11




JHC Groundwater Monitoring, Pond A GSI Wells
Chemistry Project: 20-1197
4% Quarter, 2020

XAVOILZZI X< —ITmMO

Reporting limit elevated due to dilution

Estimated due to result exceeding the linear range of the analyzer

The maximum recommended hold time was exceeded

Dilution required due to matrix interference; reporting limit elevated
Estimated due to result found above MDL but below PQL (or RL)

Reporting limit raised due to matrix interference

The precision for duplicate analysis was not met; RPD outside acceptance criteria
Non-homogeneous sample made analysis questionable

Possible interference may have affected the accuracy of the laboratory result
Matrix Spike or Matrix Spike Duplicate recovery outside acceptance criteria
Result confirmed by new sample preparation and reanalysis

Other notation required; comment listed in sample notes and/or case narrative

20-1197 Pond A GSI Page 3 of 11




Consumers Energy

Counton Us®

Laboratory Services

Work Order Sample Summary

Customer Name:
Work Order ID:
Date Received:

Chemistry Project:

Sample # Field Sample ID
20-1197-01  MW-14S
20-1197-02  PZ-24S
20-1197-03  PZ-40S
20-1197-04  TW-19-04A
20-1197-05  TW-19-05
20-1197-06  TW-19-06A
20-1197-07  DUP-08
20-1197-08  FB-08
20-1197-09  EB-08
20-1197-10  TW-19-04A Field MS
20-1197-11  TW-19-04A Field MSD
20-1197-12  PZ-23S
20-1197-13  PZ-24
20-1197-14  PZ-40
20-1197-15  DUP-09
20-1197-16  MW-9AR
20-1197-17  MW-10AR

JH Campbell Complex
Q4-2020 RCRA GW Monitoring N&E / AMP / GSI / Supplemental
10/26/2020

20-1197

Matrix
Groundwater
Groundwater
Groundwater
Groundwater
Groundwater
Groundwater
Groundwater

Water
Water
Groundwater
Groundwater
Groundwater
Groundwater
Groundwater
Groundwater
Groundwater

Sample Date
10/20/2020 05:47 PM

10/21/2020 12:44 PM
10/21/2020 09:54 AM
10/21/2020 06:01 PM
10/21/2020 04:32 PM
10/21/2020 05:21 PM
10/20/2020 12:00 AM
10/21/2020 05:48 PM
10/21/2020 06:25 PM
10/21/2020 06:01 PM
10/21/2020 06:01 PM
10/21/2020 02:21 PM
10/21/2020 11:09 AM
10/21/2020 08:50 AM
10/21/2020 12:00 AM
10/21/2020 03:22 PM

Well dry, sample not collected

20-1197 Pond A GSI Page 4 of 11

Site
JHC RCRA GW Monitoring - N&E/AMP/GSI Wells
JHC RCRA GW Monitoring - N&E/AMP/GSI Wells
JHC RCRA GW Monitoring - N&E/AMP/GSI Wells
JHC RCRA GW Monitoring - N&E/AMP/GSI Wells
JHC RCRA GW Monitoring - N&E/AMP/GSI Wells
JHC RCRA GW Monitoring - N&E/AMP/GSI Wells
JHC RCRA GW Monitoring - N&E/AMP/GSI Wells
JHC RCRA GW Monitoring - N&E/AMP/GSI Wells
JHC RCRA GW Monitoring - N&E/AMP/GSI Wells
JHC RCRA GW Monitoring - N&E/AMP/GSI Wells
JHC RCRA GW Monitoring - N&E/AMP/GSI Wells
JHC RCRA GW Monitoring - N&E/AMP/GSI Wells
JHC RCRA GW Monitoring - N&E/AMP/GSI Wells
JHC RCRA GW Monitoring - N&E/AMP/GSI Wells
JHC RCRA GW Monitoring - N&E/AMP/GSI Wells
JHC RCRA GW Monitoring - N&E/AMP/GSI Wells
JHC RCRA GW Monitoring - N&E/AMP/GSI Wells



Consumers Energy Analytical Report
Counton Us®
Laboratory Services

Report Date: 11/11/20

Sample Site: JHC RCRA GW Monitoring - N&E/AMP/GSI Wells (395496) Laboratory Project: 20-1197

Field Sample ID: MW-14S Collect Date: 10/20/2020

Lab Sample ID:  20-1197-01 Collect Time: 05:47 PM

Matrix: Groundwater

Metals by EPA 6020; HMP/AMP Detection & Assessment Monitoring Aliquot: 20-1197-01-CO1-AG2 Analyst: SLK

Parameter(s) Result Flag  Units RL Analysis Date Tracking #
Antimony ND ug/L 1 11/05/2020 AB20-1105-07
Arsenic ND ug/L 1 11/05/2020 AB20-1105-07
Barium 8 ug/L 5 11/05/2020 AB20-1105-07
Chromium ND ug/L 1 11/05/2020 AB20-1105-07
Lithium ND ug/L 10 11/05/2020 AB20-1105-07
Molybdenum ND ug/L 5 11/05/2020 AB20-1105-07
Selenium ND ug/L 1 11/05/2020 AB20-1105-07
Vanadium ND ug/L 2 11/05/2020 AB20-1105-07

20-1197 Pond A GSI Page 5 of 11




Consumers Energy Analytical Report
Counton Us®
Laboratory Services

Report Date: 11/11/20

Sample Site: JHC RCRA GW Monitoring - N&E/AMP/GSI Wells (395496) Laboratory Project: 20-1197

Field Sample ID: PZ-24S Collect Date: 10/21/2020

Lab Sample ID:  20-1197-02 Collect Time: 12:44 PM

Matrix: Groundwater

Metals by EPA 6020; HMP/AMP Detection & Assessment Monitoring Aliquot: 20-1197-02-CO1-AG2 Analyst: SLK

Parameter(s) Result Flag  Units RL Analysis Date Tracking #
Antimony ND ug/L 1 11/05/2020 AB20-1105-07
Arsenic 1 ug/L 1 11/05/2020 AB20-1105-07
Barium 32 ug/L 5 11/05/2020 AB20-1105-07
Chromium 1 ug/L 1 11/05/2020 AB20-1105-07
Lithium ND ug/L 10 11/05/2020 AB20-1105-07
Molybdenum ND ug/L 5 11/05/2020 AB20-1105-07
Selenium ND ug/L 1 11/05/2020 AB20-1105-07
Vanadium 3 ug/L 2 11/05/2020 AB20-1105-07
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Consumers Energy Analytical Report
Counton Us®
Laboratory Services

Report Date: 11/11/20

Sample Site: JHC RCRA GW Monitoring - N&E/AMP/GSI Wells (395496) Laboratory Project: 20-1197

Field Sample ID: PZ-40S Collect Date: 10/21/2020

Lab Sample ID:  20-1197-03 Collect Time: 09:54 AM

Matrix: Groundwater

Metals by EPA 6020; HMP/AMP Detection & Assessment Monitoring Aliquot: 20-1197-03-CO1-AG2 Analyst: SLK

Parameter(s) Result Flag  Units RL Analysis Date Tracking #
Antimony ND ug/L 1 11/05/2020 AB20-1105-07
Arsenic ND ug/L 1 11/05/2020 AB20-1105-07
Barium 19 ug/L 5 11/05/2020 AB20-1105-07
Chromium 2 ug/L 1 11/05/2020 AB20-1105-07
Lithium ND ug/L 10 11/05/2020 AB20-1105-07
Molybdenum ND ug/L 5 11/05/2020 AB20-1105-07
Selenium ND ug/L 1 11/05/2020 AB20-1105-07
Vanadium ND ug/L 2 11/05/2020 AB20-1105-07
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Consumers Energy
Counton Us®
Laboratory Services
A CENTURY OF EXCELLENCE

Analytical Report Report Date:

11/11/20

Data Qualifiers

Exception Summary

No exceptions occured.

20-1197 Pond A GSI Page 8 of 11




CONSUMERS Chemistry Department PROC CHEM-1.2.01
ENERGY PAGE 10F 2

General Standard Operating Procedure REVISION 3
ATTACHMENT A

TITLE: SAMPLE LOG-IN - SHIPMENT INSPECTION FORM

Project Log-In Number: 20 1171
Inspection Date: \Op\ix ™ Inspection By:
Sample Origin/Project Name:  sJcvO  Q 4-

Shipment Delivered By: Enter the type of shipment carrier.

Pony FedEx UPS____ USPS Airborne
Other/Hai"cpfcarry (whom) b tM ) pry fpAKk
Tracking Number: Shipping Form Attached: Yes_ No

Shipping Containers: Enter the type and number of shipping containers received.
Cooler \ Cardboard Box CustomCase Envelope/Mailer _

Loose/Unpackaged Containers. Other .
Condition of Shipment: Enter the as-received condition of the shipment container.

1
Damaged Shipment Observed: None 'f- Dented Leaking _
Other

Shipment Security: Enter if any of the shipping containers were opened before receipt.
Shipping Containers Received: Opened _ Sealed N
Enclosed Documents: Enter the type of documents enclosed with the shipment.
CoC WorkRequest AirData Sheet__ Other
Temperature of Containers: Measure the temperature of several sample containers.
As-Received Temperature Range Samples Received on Ice: Yes )C No_
M&TE # and Expiration_ ftISfo'E- | 0(?[04-W\
Number and Type of Containers: Enter the total number of sample containers received.

Container Type Water Soil Other Broken Leaking
VOA (40mL or 60mL)
Quart/Liter (g/p)

9-0z (amber glass jar) - -

2-0z (amber glass)
125 mL (plastic)

24 mL vial (glass)
500 mL (plastic)
0,he, A2l

Z & 2. (uJtd

Q0 Q™I aC  20-1197 Pond A GSI Page 9 of 11




CHAIN OF CUSTODY

CONSUMERS ENERGY COMPANY - LABORATORY SERVICES

ConsumersEnergy”

................. 135 WEST TRAIL ST., JACKSON, MI 49201

SAMPLING SITE:

PROJECT NUMBER:

. (517) 788-1251

JHC Q4-2020 RCRA GW Monitoring 20-1197
N&E / AMP / GSI Wells
SAMPLING TEAM: DATE SHIPPED SITE SKETCHED ATTACHED?
CIRCLE ONE:
CET/ DMW
NO
CE SAMPLE SAMPLE SAMPLE #OF
CONTROL # DATE TIME MATRIX SAMPLE DESCRIPTION / LOCATION DEPTH CONTAINERS
20119701 10-1020 r m GW MW-1435 — 5
2 h-UzZD 1T44 GW PZ-243 — 5
0 [itZI720 0794 \(C);W PZ-40S — 5
o [T, )# 1 ow TW-19-04A _ 5
05 102120 iv s i Gw TW-19-05 — 5
6 \MA20 nz-i GW TW-19-06A _ 5
10Z0-20
o _ GW DUP-08 _ 5
g MEOTWOZ L ew FB-08 — 5
0 GW EB-08 5
10 (2020 1s0r GW TW-19-04A Field MS 2
o | AQ TW-19-04A Field MSD 2
RELINQUISHED BY: (SIGNATURE) DATE/TIME RECEIVED BY: (SIGNATURE)
v& VUAv> A
RELINQUISHED BY: (SIGNATURE) DATE/TIME: RECEIVED BY: (SIGNATURE)

20-1197 Pond A GSI Page 10 of 11

« FAX (517) 788-2533

ANALYSIS REQUESTED PAGE 1 OF 2

SEND REPORT TO:
Caleb Batts
Beth Swanbere. TRC

PHONE:

Metals, Total
Anions

TDS

Radium

REMARKS

X X X X X X X X X X X
X X X X X X X X X X X
X X X X X X X X X
X X X X X X X X X

COMMENTS

Total Metals = HMP-AMP List Metals and Mercury (01-11)

ORIGINAL TO LAB COPY TO CUSTOMER



CHAIN OF CUSTODY

CONSUMERS ENERGY COMPANY - LABORATORY SERVICES

ConsumersEnergy}

................. 135 WEST TRAIL ST., JACKSON, MI 49201

SAMPLING SITE:

PROJECT NUMBER:

JHC Q4-2020 RCRA GW Monitoring 20-1197
N&E / AMP / Supplemental
SAMPLING TEAM: DATE SHIPPED SITE SKETCHED ATTACHED?
CIRCLE ONE:
CET/ DMW
NO
CE SAMPLE SAMPLE SAMPLE #OF
CONTROL # DATE TIME MATRIX SAMPLE DESCRIPTION / LOCATION DEPTH  CONTAINERS
20-1197-12 \M YW "—ITI GW PZ-23S
13 10.24.27 GW PZ-24
By ng? GW PZ-40
15 1b.21-2.0 GW DUP-09
16 \912 - GW MW-9AR
-17 GW - -
RELINQUISHED BY: (SIGNATURE) DATE/TIME RECEIVED BY: (SIGNATURE)
\t\WVo\V
RELINQUISHED BY: (SIGNATURE) DATE/TIME: RECEIVED BY: (SIGNATURE)

20-1197 Pond A GSI Page 11 of 11

X X X X X X

Metals, Total

ANALYSIS REQUESTED

Anions

X X X X
X X X X
X X X X

TDS

. (517) 788-1251

Radium

« FAX (517) 788-2533

Metals, Dissolved

PAGE 2 OF 2
SEND REPORT TO:
Caleb Batts
Beth Swanbera. TRC

PHONE:

REMARKS

COMMENTS

Total Metals = Appendix 111-1V List Metals and Mercury (12-15)

Total Metals = JHC GW List (16-17)

ORIGINAL TO LAB

COPY TO CUSTOMER



ANALYTICAL REPORT

Eurofins TestAmerica, St. Louis
13715 Rider Trail North

Earth City, MO 63045

Tel: (314)298-8566

Laboratory Job ID: 160-40221-1
Client Project/Site: JH Campbell Pond A Wells

For:

Consumers Energy

135 W Trail Street
Jackson, Michigan 49201

Attn: Emil Blaj

Authorized for release by:

1/13/2021 5:50:19 PM

Elizabeth Hoerchler, Project Manager |
Elizabeth.Hoerchler@Eurofinset.com

Designee for

Jayna Awalt, Project Manager Il
(314)298-8566
Jayna.Awalt@Eurofinset.com

This report has been electronically signed and authorized by the signatory. Electronic signature is
intended to be the legally binding equivalent of a traditionally handwritten signature.

Results relate only to the items tested and the sample(s) as received by the laboratory.


https://secure.testamericainc.com/TotalAccess/login.aspx
http://www.testamericainc.com/services-we-offer/ask-the-expert
http://www.eurofinsus.com/Env
mailto:Elizabeth.Hoerchler@Eurofinset.com
mailto:Jayna.Awalt@Eurofinset.com

Client: Consumers Energy Laboratory Job ID: 160-40221-1

Project/Site: JH Campbell Pond A Wells
Table of Contents
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Case Narrative

Client: Consumers Energy Job ID: 160-40221-1
Project/Site: JH Campbell Pond A Wells

Job ID: 160-40221-1

Laboratory: Eurofins TestAmerica, St. Louis

Narrative

CASE NARRATIVE
Client: Consumers Energy
Project: JH Campbell Pond A Wells

Report Number: 160-40221-1

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no
problems were encountered or anomalies observed. In addition all laboratory quality control samples were within established control
limits, with any exceptions noted below. Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of
the method. In some cases, due to interference or analytes present at high concentrations, samples were diluted. For diluted samples,
the reporting limits are adjusted relative to the dilution required.

Eurofins TestAmerica, St. Louis attests to the validity of the laboratory data generated by Eurofins TestAmerica facilities reported herein. All
analyses performed by Eurofins TestAmerica facilities were done using established laboratory SOPs that incorporate QA/QC procedures
described in the application methods. Eurofins TestAmerica’s operations groups have reviewed the data for compliance with the

laboratory QA/QC plan, and data have been found to be compliant with laboratory protocols unless otherwise noted below.

The test results in this report meet all NELAP requirements for parameters for which accreditation is required or available. Any exceptions
to NELAP requirements are noted in this report. Pursuant to NELAP, this report may not be reproduced, except in full, without the written
approval of the laboratory.

Calculations are performed before rounding to avoid round-off errors in calculated results.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the
individual sections below.

All solid sample results for Chemistry analyses are reported on an ""as received"" basis unless otherwise indicated by the presence of a
% solids value in the method header. All soil/sediment sample results for radiochemistry analyses are based upon sample as dried and
disaggregated with the exception of tritium, carbon-14, and iodine-129 by gamma spectroscopy unless requested as wet weight by the
client.

Any minimum detectable concentration (MDC), critical value (DLC), or Safe Drinking Water Act detection limit (SDWA DL) is
sample-specific unless otherwise stated elsewhere in this narrative.

Radiochemistry sample results are reported with the count date/time applied as the Activity Reference Date.

Reference the chain of custody and condition upon receipt report for any variations on receipt conditions and temperature of samples on
receipt.

Manual Integrations were performed only when necessary and are in compliance with the laboratory’s standard operating procedure.
Detailed information can be found in the raw data section of the level IV report.

This laboratory report is confidential and is intended for the sole use of Eurofins TestAmerica and its client.
RECEIPT
The samples were received on 11/02/2020; the samples arrived in good condition, properly preserved. The temperature of the coolers at

receipt was 13.6° C.

RADIUM 226 AS TOTAL ALPHA RADIUM

Eurofins TestAmericai/?t. Louis

Page 3 of 18 3/2021



Case Narrative
Client: Consumers Energy Job ID: 160-40221-1
Project/Site: JH Campbell Pond A Wells

Job ID: 160-40221-1 (Continued)
Laboratory: Eurofins TestAmerica, St. Louis (Continued)

Samples JHC-MW-15006 (160-40221-1), JHC-MW-15008R (160-40221-2), JHC-MW-15011 (160-40221-3), DUP-04 (160-40221-4), FB-04
(160-40221-5) and EB-04 (160-40221-6) were analyzed for Radium 226 as Total Alpha Radium in accordance with EPA 903.0_Total Alpha
Radium. The samples were prepared on 11/24/2020 and analyzed on 12/23/2020.

Insufficient sample volume was available to perform a sample duplicate for the following samples: JHC-MW-15006 (160-40221-1),
JHC-MW-15008R (160-40221-2), JHC-MW-15011 (160-40221-3), DUP-04 (160-40221-4), FB-04 (160-40221-5) and EB-04 (160-40221-6).
A laboratory control sample/ laboratory control sample duplicate (LCS/LCSD) were prepared instead to demonstrate batch precision.

The Barium carrier recovery is outside the upper control limit (110%) for the following samples: JHC-MW-15006 (160-40221-1),
JHC-MW-15008R (160-40221-2), JHC-MW-15011 (160-40221-3), FB-04 (160-40221-5) and EB-04 (160-40221-6). Samples turned brown
on hot plate and weighed over the 110% threshold.

The LCS for Ra226 was outside the upper QC limit (132%). The LCSD was within control limits and the precision (RER/RPD) were
acceptable. Additionally the activity in the associated samples was below the reporting limit indicating no adverse effect from the potential
high bias. Original results will be reported. (LCS 160-490013/1-A)

The Barium recovery is above the 110% QC limit for the QC and client samples. The client requested the samples be reported without a
native barium calculation applied. The LCS/LCSD spike recovery is within control limits, which demonstrates acceptable sample
preparation and instrument performance. As such, this was an apparent anomaly in the sample preparation. which did not affect the
sample results. The associated samples have been truncated to 100% in order to minimize any potential bias a high carrier recovery may
have on the results. JHC-MW-15006 (160-40221-1), JHC-MW-15008R (160-40221-2), JHC-MW-15011 (160-40221-3), DUP-04
(160-40221-4), FB-04 (160-40221-5), EB-04 (160-40221-6), (LCS 160-490013/1-A), (LCSD 160-490013/2-A) and (MB 160-490013/23-A)

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

RADIUM-228 (GFPC)

Samples JHC-MW-15006 (160-40221-1), JHC-MW-15008R (160-40221-2), JHC-MW-15011 (160-40221-3), DUP-04 (160-40221-4), FB-04
(160-40221-5) and EB-04 (160-40221-6) were analyzed for Radium-228 (GFPC) in accordance with EPA 904. The samples were prepared
on 11/24/2020 and analyzed on 12/22/2020.

The Barium recovery is above the 110% QC limit for the QC and client samples. The client requested the samples be reported without a
native barium calculation applied. The LCS/LCSD spike recovery is within control limits, which demonstrates acceptable sample
preparation and instrument performance. As such, this was an apparent anomaly in the sample preparation. which did not affect the
sample results. The associated samples have been truncated to 100% in order to minimize any potential bias a high carrier recovery may
have on the results. JHC-MW-15006 (160-40221-1), JHC-MW-15008R (160-40221-2), JHC-MW-15011 (160-40221-3), DUP-04
(160-40221-4), FB-04 (160-40221-5), EB-04 (160-40221-6), (LCS 160-490016/1-A), (LCSD 160-490016/2-A) and (MB 160-490016/23-A)

Insufficient sample volume was available to perform a sample duplicate for the following samples: JHC-MW-15006 (160-40221-1),
JHC-MW-15008R (160-40221-2), JHC-MW-15011 (160-40221-3), DUP-04 (160-40221-4), FB-04 (160-40221-5) and EB-04 (160-40221-6).
A laboratory control sample/ laboratory control sample duplicate (LCS/LCSD) were prepared instead to demonstrate batch precision.

The Barium carrier recovery is outside the upper control limit (110%) for the following samples: JHC-MW-15006 (160-40221-1),
JHC-MW-15008R (160-40221-2), JHC-MW-15011 (160-40221-3), FB-04 (160-40221-5) and EB-04 (160-40221-6). Samples turned brown
on hot plate and weighed over the 110% threshold.

No analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

COMBINED RADIUM-226 AND RADIUM-228

Samples JHC-MW-15006 (160-40221-1), JHC-MW-15008R (160-40221-2), JHC-MW-15011 (160-40221-3), DUP-04 (160-40221-4), FB-04
(160-40221-5) and EB-04 (160-40221-6) were analyzed for Combined Radium-226 and Radium-228 in accordance with EPA 903 Radium
226/EPA 904 Radium 228. The samples were analyzed on 01/11/2021.

No analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

Eurofins TestAmericai/?t. Louis
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Login Sample Receipt Checklist

Client: Consumers Energy Job Number: 160-40221-1

Login Number: 40221 List Source: Eurofins TestAmerica, St. Louis
List Number: 1
Creator: Hoerchler, Elizabeth M

Question Answer Comment
Radioactivity wasn't checked or is </= background as measured by a survey True
meter.

The cooler's custody seal, if present, is intact. True
Sample custody seals, if present, are intact. True
The cooler or samples do not appear to have been compromised or True
tampered with.

Samples were received on ice. N/A
Cooler Temperature is acceptable. True
Cooler Temperature is recorded. True
COC is present. True
COC is filled out in ink and legible. True
COC is filled out with all pertinent information. True
Is the Field Sampler's name present on COC? True

There are no discrepancies between the containers received and the COC.  True
Samples are received within Holding Time (excluding tests with immediate True

HTs)

Sample containers have legible labels. True
Containers are not broken or leaking. True
Sample collection date/times are provided. True
Appropriate sample containers are used. True
Sample bottles are completely filled. True
Sample Preservation Verified. True
There is sufficient vol. for all requested analyses, incl. any requested True
MS/MSDs

Containers requiring zero headspace have no headspace or bubble is True
<6mm (1/4").

Multiphasic samples are not present. True
Samples do not require splitting or compositing. True
Residual Chlorine Checked. N/A

Eurofins TestAmerica, St. Louis
Page 7 of 18 1/13/2021



Definitions/Glossary

Client: Consumers Energy
Project/Site: JH Campbell Pond A Wells

Job ID: 160-40221-1

Qualifiers

Rad

Qualifier Qualifier Description

* LCS or LCSD is outside acceptance limits.

] Result is less than the sample detection limit.

X Carrier is outside acceptance limits.

Glossary

Abbreviation These commonly used abbreviations may or may not be present in this report.
o Listed under the "D" column to designate that the result is reported on a dry weight basis
%R Percent Recovery

CFL Contains Free Liquid

CFU Colony Forming Unit

CNF Contains No Free Liquid

DER Duplicate Error Ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL Detection Limit (DoD/DOE)

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample
DLC Decision Level Concentration (Radiochemistry)

EDL Estimated Detection Limit (Dioxin)

LOD Limit of Detection (DoD/DOE)

LOQ Limit of Quantitation (DoD/DOE)

MCL EPA recommended "Maximum Contaminant Level"

MDA Minimum Detectable Activity (Radiochemistry)

MDC Minimum Detectable Concentration (Radiochemistry)

MDL Method Detection Limit

ML Minimum Level (Dioxin)

MPN Most Probable Number

MQL Method Quantitation Limit

NC Not Calculated

ND Not Detected at the reporting limit (or MDL or EDL if shown)
NEG Negative / Absent

POS Positive / Present

PQL Practical Quantitation Limit

PRES Presumptive

QC Quality Control

RER Relative Error Ratio (Radiochemistry)

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points
TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

TNTC Too Numerous To Count

Eurofins TestAmerica, St. Louis
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Method Summary

Client: Consumers Energy Job ID: 160-40221-1
Project/Site: JH Campbell Pond A Wells

Method Method Description Protocol Laboratory
903.0 Radium-226 (GFPC) EPA TAL SL
904.0 Radium-228 (GFPC) EPA TAL SL
Ra226_Ra228 Combined Radium-226 and Radium-228 TAL-STL TAL SL
PrecSep STD Preparation, Precipitate Separation (Standard In-Growth) None TAL SL
PrecSep_0 Preparation, Precipitate Separation None TAL SL

Protocol References:
EPA = US Environmental Protection Agency
None = None
TAL-STL = TestAmerica Laboratories, St. Louis, Facility Standard Operating Procedure.

Laboratory References:
TAL SL = Eurofins TestAmerica, St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566

Eurofins TestAmerica, St. Louis
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Client: Consumers Energy
Project/Site: JH Campbell Pond A Wells

Sample Summary

Job ID: 160-40221-1

Lab Sample ID Client Sample ID Matrix Collected Received Asset ID
160-40221-1 JHC-MW-15006 Water 10/22/20 17:37 11/02/20 11:04
160-40221-2 JHC-MW-15008R Water 10/22/20 16:12  11/02/20 11:04
160-40221-3 JHC-MW-15011 Water 10/22/20 16:50 11/02/20 11:04
160-40221-4 DUP-04 Water 10/22/20 00:00 11/02/20 11:04
160-40221-5 FB-04 Water 10/22/20 19:11  11/02/20 11:04
160-40221-6 EB-04 Water 10/22/20 19:11  11/02/20 11:04

Page 10 of 18
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Client Sample Results

Client: Consumers Energy
Project/Site: JH Campbell Pond A Wells

Job ID: 160-40221-1

Client Sample ID: JHC-MW-15006
Date Collected: 10/22/20 17:37
Date Received: 11/02/20 11:04

Lab Sample ID: 160-40221-1
Matrix: Water

Method: 903.0 - Radium-226 (GFPC)
Count Total
Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-226 0.289 * 0.187 0.189 1.00 0.246 pCi/L 11/24/20 07:52 12/23/20 09:55 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 148 X 40-110 11/24/20 07:52 12/23/20 09:55 1
Method: 904.0 - Radium-228 (GFPC)
Count Total
Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-228 0.0292 U 0.157 0.157 1.00 0.274 pCilL 11/24/20 08:31 12/22/20 08:32 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 148 X 40-110 11/24/20 08:31 12/22/20 08:32 1
Y Carrier 85.2 40-110 11/24/20 08:31 12/22/20 08:32 1
Method: Ra226_Ra228 - Combined Radium-226 and Radium-228
Count Total
Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Combined Radium 0.318 0.244 0.246 5.00 0.274 pCilL 01/11/21 21:18 1
| 226 + 228
Client Sample ID: JHC-MW-15008R Lab Sample ID: 160-40221-2
Date Collected: 10/22/20 16:12 Matrix: Water
Date Received: 11/02/20 11:04
Method: 903.0 - Radium-226 (GFPC)
Count Total
Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-226 0.553 * 0.265 0.270 1.00 0.316 pCi/L 11/24/20 07:52 12/23/20 09:55 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 121 X 40-110 11/24/20 07:52 12/23/20 09:55 1
Method: 904.0 - Radium-228 (GFPC)
Count Total
Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-228 0.330 0.213 0.215 1.00 0.328 pCi/L 11/24/20 08:31 12/22/20 08:32 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 121 X 40-110 11/24/20 08:31 12/22/20 08:32 1
Y Carrier 80.0 40-110 11/24/20 08:31 12/22/20 08:32 1
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Client Sample Results

Client: Consumers Energy
Project/Site: JH Campbell Pond A Wells

Job ID: 160-40221-1

Client Sample ID: JHC-MW-15008R
Date Collected: 10/22/20 16:12

Date Received: 11/02/20 11:04

Lab Sample ID: 160-40221-2

Matrix: Water

Method: Ra226_Ra228 - Combined Radium-226 and Radium-228

Count Total
Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Combined Radium 0.883 0.340 0.345 5.00 0.328 pCilL 01/11/21 21:18 1
226 + 228
Client Sample ID: JHC-MW-15011 Lab Sample ID: 160-40221-3
Date Collected: 10/22/20 16:50 Matrix: Water
Date Received: 11/02/20 11:04
Method: 903.0 - Radium-226 (GFPC)
Count Total
Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-226 0.344 * 0.234 0.236 1.00 0.332 pCilL 11/24/20 07:52 12/23/20 09:55 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 132 X 40-110 11/24/20 07:52 12/23/20 09:55 1
Method: 904.0 - Radium-228 (GFPC)
Count Total
Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-228 0.153 U 0.162 0.162 1.00 0.264 pCilL 11/24/20 08:31 12/22/20 08:32 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 132 X 40-110 11/24/20 08:31 12/22/20 08:32 1
Y Carrier 92.7 40-110 11/24/20 08:31 12/22/20 08:32 1
Method: Ra226_Ra228 - Combined Radium-226 and Radium-228
Count Total
Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Combined Radium 0.497 0.285 0.286 5.00 0.332 pCilL 01/11/21 21:18 1
| 226 + 228
Client Sample ID: DUP-04 Lab Sample ID: 160-40221-4
Date Collected: 10/22/20 00:00 Matrix: Water
Date Received: 11/02/20 11:04
Method: 903.0 - Radium-226 (GFPC)
Count Total
Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-226 0.274 U* 0.231 0.232 1.00 0.345 pCilL 11/24/20 07:52 12/23/20 09:55 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 101 40-110 11/24/20 07:52 12/23/20 09:55 1
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Client: Consumers Energy
Project/Site: JH Campbell Pond A Wells

Client Sample Results

Job ID: 160-40221-1

Client Sample ID: DUP-04
Date Collected: 10/22/20 00:00
Date Received: 11/02/20 11:04

Lab Sample ID: 160-40221-4
Matrix: Water

7Method: 904.0 - Radium-228 (GFPC)

Count Total
Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-228 0.179 U 0.239 0.240 1.00 0.399 pCi/L 11/24/20 08:31 12/22/20 08:33 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 101 40-110 11/24/20 08:31 12/22/20 08:33 1
Y Carrier 77.0 40-110 11/24/20 08:31 12/22/20 08:33 1
Method: Ra226_Ra228 - Combined Radium-226 and Radium-228
Count Total
Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Combined Radium 0.453 0.332 0.334 5.00 0.399 pCi/lL 01/11/21 21:18 1
| 226 + 228
Client Sample ID: FB-04 Lab Sample ID: 160-40221-5
Date Collected: 10/22/20 19:11 Matrix: Water
Date Received: 11/02/20 11:04
Method: 903.0 - Radium-226 (GFPC)
Count Total
Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-226 -0.0460 U * 0.106 0.107 1.00 0.252 pCilL 11/24/20 07:52  12/23/20 09:55 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 169 X 40-110 11/24/20 07:52 12/23/20 09:55 1
Method: 904.0 - Radium-228 (GFPC)
Count Total
Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-228 0.0446 U 0.135 0.135 1.00 0.234 pCi/L 11/24/20 08:31 12/22/20 08:33 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 169 X 40-110 11/24/20 08:31 12/22/20 08:33 1
Y Carrier 86.7 40-110 11/24/20 08:31 12/22/20 08:33 1
Method: Ra226_Ra228 - Combined Radium-226 and Radium-228
Count Total
Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Combined Radium 226 -0.00135 U 0.172 0.172 5.00 0.252 pCilL 01/11/21 21:18 1

| +228
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Client: Consumers Energy
Project/Site: JH Campbell Pond A Wells

Client Sample Results

Job ID: 160-40221-1

Client Sample ID: EB-04
Date Collected: 10/22/20 19:11
Date Received: 11/02/20 11:04

Lab Sample ID: 160-40221-6
Matrix: Water

7Method: 903.0 - Radium-226 (GFPC)

Page 14 of 18

Count Total
Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-226 0.105 U* 0.202 0.202 1.00 0.355 pCi/L 11/24/20 07:52 12/23/20 09:56 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 132 X 40-110 11/24/20 07:52 12/23/20 09:56 1
Method: 904.0 - Radium-228 (GFPC)
Count Total
Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-228 -0.122 U 0.155 0.155 1.00 0.295 pCi/lL 11/24/20 08:31 12/22/20 08:33 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 132 X 40-110 11/24/20 08:31 12/22/20 08:33 1
Y Carrier 87.1 40-110 11/24/20 08:31 12/22/20 08:33 1
Method: Ra226_Ra228 - Combined Radium-226 and Radium-228
Count Total
Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Combined Radium 226 -0.0173 U 0.255 0.255 5.00 0.355 pCi/lL 01/11/21 21:18 1
+228
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QC Sample Results

Client: Consumers Energy
Project/Site: JH Campbell Pond A Wells

Job ID: 160-40221-1

Method: 903.0 - Radium-226 (GFPC)

7Lab Sample ID: MB 160-490013/23-A
Matrix: Water
Analysis Batch: 492889

Client Sample ID: Method Blank
Prep Type: Total/NA
Prep Batch: 490013

Count Total
MB MB Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-226 -0.08283 U 0.124 0.124 1.00 0.300 pCi/L 11/24/20 07:52 12/23/20 12:08 1
MB MB
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 137 X 40-110 11/24/20 07:52 12/23/20 12:08 1
Lab Sample ID: LCS 160-490013/1-A Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 492889 Prep Batch: 490013
Total
Spike LCS LCS Uncert. %Rec.
Analyte Added Result Qual (20+/-) RL MDC Unit %Rec Limits
Radium-226 11.3 15.03 * 1.87 1.00 0.379 pCi/L 132 75-125
LCS LCS
Carrier %Yield Qualifier Limits
Ba Carrier 78.2 40-110
Lab Sample ID: LCSD 160-490013/2-A Client Sample ID: Lab Control Sample Dup
Matrix: Water Prep Type: Total/NA
Analysis Batch: 492889 Prep Batch: 490013
Total
Spike LCSD LCSD Uncert. %Rec. RER
Analyte Added Result Qual (20+/-) RL MDC Unit %Rec Limits RER Limit
Radium-226 1.3 12.75 1.59 1.00 0.360 pCi/L 12  75-125 0.66 1
LCSD LCSD
Carrier %Yield Qualifier Limits
Ba Carrier 104 40-110
Method: 904.0 - Radium-228 (GFPC)
Lab Sample ID: MB 160-490016/23-A Client Sample ID: Method Blank
Matrix: Water Prep Type: Total/NA
Analysis Batch: 492806 Prep Batch: 490016
Count Total
MB MB Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-228 0.2258 U 0.171 0.172 1.00 0.269 pCi/L 11/24/20 08:31 12/22/20 08:31 1
MB MB
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 137 X 40-110 11/24/20 08:31 12/22/20 08:31 1
Y Carrier 80.0 40-110 11/24/20 08:31 12/22/20 08:31 1
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Client: Consumers Energy
Project/Site: JH Campbell Pond A Wells

QC Sample Results

Job ID: 160-40221-1

Method: 904.0 - Radium-228 (GFPC) (Continued)

Lab Sample ID: LCS 160-490016/1-A
Matrix: Water
Analysis Batch: 492800

Client Sample ID: Lab Control Sample
Prep Type: Total/NA
Prep Batch: 490016

Total
Spike LCS LCS Uncert. %Rec.
Analyte Added Result Qual (20+/-) RL MDC Unit %Rec Limits
Radium-228 7.56 7.794 0.991 1.00 0.484 pCi/L 103 75-125 -
LCS LCS
Carrier %Yield Qualifier Limits
Ba Carrier 78.2 40-110
Y Carrier 85.2 40-110
Lab Sample ID: LCSD 160-490016/2-A Client Sample ID: Lab Control Sample Dup
Matrix: Water Prep Type: Total/NA
Analysis Batch: 492800 Prep Batch: 490016
Total
Spike LCSD LCSD Uncert. %Rec. RER
Analyte Added Result Qual (20+/-) RL MDC Unit %Rec Limits RER Limit
Radium-228 7.56 6.773 0.837 1.00 0.373 pCilL 90 75-125 056 1
LCSD LCSD
Carrier %Yield Qualifier Limits
Ba Carrier 104 40-110
Y Carrier 82.6 40-110
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QC Association Summary

Client: Consumers Energy
Project/Site: JH Campbell Pond A Wells

Job ID: 160-40221-1

Rad

Prep Batch: 490013
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
160-40221-1 JHC-MW-15006 Total/NA Water PrecSep STD
160-40221-2 JHC-MW-15008R Total/NA Water PrecSep STD
160-40221-3 JHC-MW-15011 Total/NA Water PrecSep STD
160-40221-4 DUP-04 Total/NA Water PrecSep STD
160-40221-5 FB-04 Total/NA Water PrecSep STD
160-40221-6 EB-04 Total/NA Water PrecSep STD
MB 160-490013/23-A Method Blank Total/NA Water PrecSep STD
LCS 160-490013/1-A Lab Control Sample Total/NA Water PrecSep STD
LCSD 160-490013/2-A Lab Control Sample Dup Total/NA Water PrecSep STD

Prep Batch: 490016
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
160-40221-1 JHC-MW-15006 Total/NA Water PrecSep_0
160-40221-2 JHC-MW-15008R Total/NA Water PrecSep_0
160-40221-3 JHC-MW-15011 Total/NA Water PrecSep_0
160-40221-4 DUP-04 Total/NA Water PrecSep_0
160-40221-5 FB-04 Total/NA Water PrecSep_0
160-40221-6 EB-04 Total/NA Water PrecSep_0
MB 160-490016/23-A Method Blank Total/NA Water PrecSep_0
LCS 160-490016/1-A Lab Control Sample Total/NA Water PrecSep_0
LCSD 160-490016/2-A Lab Control Sample Dup Total/NA Water PrecSep_0
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Tracer/Carrier Summary

Client: Consumers Energy
Project/Site: JH Campbell Pond A Wells

Job ID: 160-40221-1

Method: 903.0 - Radium-226 (GFPC)
Matrix: Water

Prep Type: Total/NA

Percent Yield (Acceptance Limits)

Ba
Lab Sample ID Client Sample ID (40-110)
160-40221-1 JHC-MW-15006 148 X
160-40221-2 JHC-MW-15008R 121 X
160-40221-3 JHC-MW-15011 132 X
160-40221-4 DUP-04 101
160-40221-5 FB-04 169 X
160-40221-6 EB-04 132 X
LCS 160-490013/1-A Lab Control Sample 78.2
LCSD 160-490013/2-A Lab Control Sample Dup 104
MB 160-490013/23-A Method Blank 137 X

Tracer/Carrier Legend
Ba = Ba Carrier
Method: 904.0 - Radium-228 (GFPC)
Matrix: Water Prep Type: Total/NA
Percent Yield (Acceptance Limits)

Ba Y
Lab Sample ID Client Sample ID (40-110)  (40-110)
160-40221-1 JHC-MW-15006 148 X 85.2
160-40221-2 JHC-MW-15008R 121 X 80.0
160-40221-3 JHC-MW-15011 132X 92.7
160-40221-4 DUP-04 101 77.0
160-40221-5 FB-04 169 X 86.7
160-40221-6 EB-04 132 X 87.1
LCS 160-490016/1-A Lab Control Sample 78.2 85.2
LCSD 160-490016/2-A Lab Control Sample Dup 104 82.6
MB 160-490016/23-A Method Blank 137 X 80.0

Tracer/Carrier Legend

Ba = Ba Carrier
Y =Y Carrier
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ANALYTICAL REPORT

Eurofins TestAmerica, St. Louis
13715 Rider Trail North

Earth City, MO 63045

Tel: (314)298-8566

Laboratory Job ID: 160-40223-1
Client Project/Site: JH Campbell Background Wells

For:

Consumers Energy

135 W Trail Street
Jackson, Michigan 49201

Attn: Emil Blaj

Authorized for release by:
1/23/2021 9:35:04 PM

Jayna Awalt, Project Manager Il
(314)298-8566
Jayna.Awalt@Eurofinset.com

This report has been electronically signed and authorized by the signatory. Electronic signature is
intended to be the legally binding equivalent of a traditionally handwritten signature.

Results relate only to the items tested and the sample(s) as received by the laboratory.


https://secure.testamericainc.com/TotalAccess/login.aspx
http://www.testamericainc.com/services-we-offer/ask-the-expert
http://www.eurofinsus.com/Env
mailto:Jayna.Awalt@Eurofinset.com
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Case Narrative

Client: Consumers Energy Job ID: 160-40223-1
Project/Site: JH Campbell Background Wells

Job ID: 160-40223-1

Laboratory: Eurofins TestAmerica, St. Louis

Narrative

CASE NARRATIVE
Client: Consumers Energy
Project: JH Campbell Background Wells

Report Number: 160-40223-1

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no
problems were encountered or anomalies observed. In addition all laboratory quality control samples were within established control
limits, with any exceptions noted below. Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of
the method. In some cases, due to interference or analytes present at high concentrations, samples were diluted. For diluted samples,
the reporting limits are adjusted relative to the dilution required.

Eurofins TestAmerica, St. Louis attests to the validity of the laboratory data generated by Eurofins TestAmerica facilities reported herein. All
analyses performed by Eurofins TestAmerica facilities were done using established laboratory SOPs that incorporate QA/QC procedures
described in the application methods. Eurofins TestAmerica’s operations groups have reviewed the data for compliance with the

laboratory QA/QC plan, and data have been found to be compliant with laboratory protocols unless otherwise noted below.

The test results in this report meet all NELAP requirements for parameters for which accreditation is required or available. Any exceptions
to NELAP requirements are noted in this report. Pursuant to NELAP, this report may not be reproduced, except in full, without the written
approval of the laboratory.

Calculations are performed before rounding to avoid round-off errors in calculated results.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the
individual sections below.

All solid sample results for Chemistry analyses are reported on an ""as received"" basis unless otherwise indicated by the presence of a
% solids value in the method header. All soil/sediment sample results for radiochemistry analyses are based upon sample as dried and
disaggregated with the exception of tritium, carbon-14, and iodine-129 by gamma spectroscopy unless requested as wet weight by the
client.”

Any minimum detectable concentration (MDC), critical value (DLC), or Safe Drinking Water Act detection limit (SDWA DL) is
sample-specific unless otherwise stated elsewhere in this narrative.

Reference the chain of custody and condition upon receipt report for any variations on receipt conditions and temperature of samples on
receipt.

Manual Integrations were performed only when necessary and are in compliance with the laboratory’s standard operating procedure.
Detailed information can be found in the raw data section of the level IV report.

This laboratory report is confidential and is intended for the sole use of Eurofins TestAmerica and its client.

RECEIPT
The samples were received on 11/02/2020; the samples arrived in good condition, properly preserved. The temperature of the coolers at
receipt was 12.6 C.

RADIUM 226 AS TOTAL ALPHA RADIUM
Samples JHC-MW-15023 (160-40223-1), JHC-MW-15024 (160-40223-2), JHC-MW-15025 (160-40223-3), JHC-MW-15026 (160-40223-4),
JHC-MW-15027 (160-40223-5), JHC-MW-15028 (160-40223-6), DUP-01 (160-40223-7), EB-01 (160-40223-8) and FB-01 (160-40223-9)

Eurofins TestAmericai/Szt. Louis
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Case Narrative
Client: Consumers Energy Job ID: 160-40223-1
Project/Site: JH Campbell Background Wells

Job ID: 160-40223-1 (Continued)

Laboratory: Eurofins TestAmerica, St. Louis (Continued)

were analyzed for Radium 226 as Total Alpha Radium in accordance with EPA 903.0_Total Alpha Radium. The samples were prepared on
11/24/2020 and 12/03/2020 and analyzed on 12/23/2020 and 12/28/2020.

Batch: 490013

Insufficient sample volume was available to perform a sample duplicate for the following samples: JHC-MW-15023 (160-40223-1),
JHC-MW-15024 (160-40223-2), JHC-MW-15025 (160-40223-3), JHC-MW-15026 (160-40223-4), JHC-MW-15027 (160-40223-5) and
JHC-MW-15028 (160-40223-6). A laboratory control sample/ laboratory control sample duplicate (LCS/LCSD) was prepared to
demonstrate batch precision.

The LCS for Ra226 was outside the upper QC limit (132%). The LCSD was within control limits and the precision (RER/RPD) were
acceptable. Additionally the activity in the associated samples was below the reporting limit indicating no adverse effect from the potential
high bias. Original results will be reported. (LCS 160-490013/1-A)

The Barium recovery is above the 110% QC limit for the QC and client samples. The client requested the samples be reported without a
native barium calculation applied. The LCS/LCSD spike recovery is within control limits, which demonstrates acceptable sample
preparation and instrument performance. As such, this was an apparent anomaly in the sample preparation which did not affect the
sample results. The associated samples have been truncated to 100% in order to minimize any potential bias a high carrier recovery may
have on the results. JHC-MW-15023 (160-40223-1), JHC-MW-15024 (160-40223-2), JHC-MW-15025 (160-40223-3), JHC-MW-15026
(160-40223-4), JHC-MW-15027 (160-40223-5), JHC-MW-15028 (160-40223-6), (LCS 160-490013/1-A), (LCSD 160-490013/2-A) and (MB
160-490013/23-A)

Batch: 490781

Insufficient sample volume was available to perform a sample duplicate for the following samples: DUP-01 (160-40223-7), EB-01
(160-40223-8) and FB-01 (160-40223-9). A laboratory control sample/ laboratory control sample duplicate (LCS/LCSD) were prepared
instead to demonstrate batch precision.

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

RADIUM-228 (GFPC)

Samples JHC-MW-15023 (160-40223-1), JHC-MW-15024 (160-40223-2), JHC-MW-15025 (160-40223-3), JHC-MW-15026 (160-40223-4),
JHC-MW-15027 (160-40223-5), JHC-MW-15028 (160-40223-6), DUP-01 (160-40223-7), EB-01 (160-40223-8) and FB-01 (160-40223-9)
were analyzed for Radium-228 (GFPC) in accordance with EPA 904. The samples were prepared on 01/18/2021, 11/24/2020 and
12/03/2020 and analyzed on 01/21/2021, 12/22/2020 and 12/28/2020.

Batch: 490016

Insufficient sample volume was available to perform a sample duplicate for the following samples: JHC-MW-15023 (160-40223-1),
JHC-MW-15024 (160-40223-2), JHC-MW-15025 (160-40223-3), JHC-MW-15026 (160-40223-4), JHC-MW-15027 (160-40223-5) and
JHC-MW-15028 (160-40223-6). A laboratory control sample/ laboratory control sample duplicate (LCS/LCSD) were prepared instead to
demonstrate batch precision.

The Barium recovery is above the 110% QC limit for the QC and client samples. The client requested the samples be reported without a
native barium calculation applied. The LCS/LCSD spike recovery is within control limits, which demonstrates acceptable sample
preparation and instrument performance. As such, this was an apparent anomaly in the sample preparation. Which did not affect the
sample results. The associated samples have been truncated to 100% in order to minimize any potential bias a high carrier recovery may
have on the results. JHC-MW-15023 (160-40223-1), JHC-MW-15025 (160-40223-3), JHC-MW-15026 (160-40223-4), JHC-MW-15027
(160-40223-5), JHC-MW-15028 (160-40223-6), (LCS 160-490016/1-A), (LCSD 160-490016/2-A) and (MB 160-490016/23-A)

Batch: 490784

Insufficient sample volume was available to perform a sample duplicate for the following samples: DUP-01 (160-40223-7), EB-01
(160-40223-8) and FB-01 (160-40223-9). A laboratory control sample/ laboratory control sample duplicate (LCS/LCSD) were prepared
instead to demonstrate batch precision.

The LCS recovered at (132%) for Ra228. Samples are within the in-house statistical limits of (60-140%). No further action is required.
(LCS 160-490784/1-A)

Eurofins TestAmericai/Szt. Louis
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Case Narrative
Client: Consumers Energy Job ID: 160-40223-1
Project/Site: JH Campbell Background Wells

Job ID: 160-40223-1 (Continued)

Laboratory: Eurofins TestAmerica, St. Louis (Continued)

The following samples have an RER (replicate error ratio) result outside of the acceptance criteria of 1 (1.02) for Ra228. Duplicate
precision is demonstrated by acceptable relative percent difference (RPD), within the limit of 40% (25%). The data have been reported with
this narrative. (LCSD 160-490784/2-A)

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

COMBINED RADIUM-226 AND RADIUM-228

Samples JHC-MW-15023 (160-40223-1), JHC-MW-15024 (160-40223-2), JHC-MW-15025 (160-40223-3), JHC-MW-15026 (160-40223-4),
JHC-MW-15027 (160-40223-5), JHC-MW-15028 (160-40223-6), DUP-01 (160-40223-7), EB-01 (160-40223-8) and FB-01 (160-40223-9)
were analyzed for Combined Radium-226 and Radium-228 in accordance with EPA 903 Radium 226/EPA 904 Radium 228. The samples
were analyzed on 01/04/2021, 01/11/2021 and 01/22/2021.

No analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

Eurofins TestAmerica:,L /Szt. Louis
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Login Sample Receipt Checklist

Client: Consumers Energy Job Number: 160-40223-1

Login Number: 40223 List Source: Eurofins TestAmerica, St. Louis
List Number: 1
Creator: Hoerchler, Elizabeth M

Question Answer Comment
Radioactivity wasn't checked or is </= background as measured by a survey True
meter.

The cooler's custody seal, if present, is intact. True
Sample custody seals, if present, are intact. True
The cooler or samples do not appear to have been compromised or True
tampered with.

Samples were received on ice. N/A
Cooler Temperature is acceptable. True
Cooler Temperature is recorded. True
COC is present. True
COC is filled out in ink and legible. True
COC is filled out with all pertinent information. True
Is the Field Sampler's name present on COC? True

There are no discrepancies between the containers received and the COC.  True
Samples are received within Holding Time (excluding tests with immediate True

HTs)

Sample containers have legible labels. True
Containers are not broken or leaking. True
Sample collection date/times are provided. True
Appropriate sample containers are used. True
Sample bottles are completely filled. True
Sample Preservation Verified. True
There is sufficient vol. for all requested analyses, incl. any requested True
MS/MSDs

Containers requiring zero headspace have no headspace or bubble is True
<6mm (1/4").

Multiphasic samples are not present. True
Samples do not require splitting or compositing. True
Residual Chlorine Checked. N/A

Eurofins TestAmerica, St. Louis
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Definitions/Glossary

Client: Consumers Energy
Project/Site: JH Campbell Background Wells

Job ID: 160-40223-1

Qualifiers

Rad

Qualifier Qualifier Description

* LCS or LCSD is outside acceptance limits.

* RPD of the LCS and LCSD exceeds the control limits

] Result is less than the sample detection limit.

X Carrier is outside acceptance limits.

Glossary

Abbreviation These commonly used abbreviations may or may not be present in this report.
o Listed under the "D" column to designate that the result is reported on a dry weight basis
%R Percent Recovery

CFL Contains Free Liquid

CFU Colony Forming Unit

CNF Contains No Free Liquid

DER Duplicate Error Ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL Detection Limit (DoD/DOE)

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample
DLC Decision Level Concentration (Radiochemistry)

EDL Estimated Detection Limit (Dioxin)

LOD Limit of Detection (DoD/DOE)

LOQ Limit of Quantitation (DoD/DOE)

MCL EPA recommended "Maximum Contaminant Level"

MDA Minimum Detectable Activity (Radiochemistry)

MDC Minimum Detectable Concentration (Radiochemistry)

MDL Method Detection Limit

ML Minimum Level (Dioxin)

MPN Most Probable Number

MQL Method Quantitation Limit

NC Not Calculated

ND Not Detected at the reporting limit (or MDL or EDL if shown)
NEG Negative / Absent

POS Positive / Present

PQL Practical Quantitation Limit

PRES Presumptive

QC Quality Control

RER Relative Error Ratio (Radiochemistry)

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points
TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

TNTC Too Numerous To Count

Eurofins TestAmerica, St. Louis
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Method Summary

Client: Consumers Energy Job ID: 160-40223-1
Project/Site: JH Campbell Background Wells

Method Method Description Protocol Laboratory
903.0 Radium-226 (GFPC) EPA TAL SL
904.0 Radium-228 (GFPC) EPA TAL SL
Ra226_Ra228 Combined Radium-226 and Radium-228 TAL-STL TAL SL
PrecSep STD Preparation, Precipitate Separation (Standard In-Growth) None TAL SL
PrecSep_0 Preparation, Precipitate Separation None TAL SL

Protocol References:
EPA = US Environmental Protection Agency
None = None
TAL-STL = TestAmerica Laboratories, St. Louis, Facility Standard Operating Procedure.

Laboratory References:
TAL SL = Eurofins TestAmerica, St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566

Eurofins TestAmerica, St. Louis
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Sample Summary
Client: Consumers Energy Job ID: 160-40223-1

Project/Site: JH Campbell Background Wells

Lab Sample ID Client Sample ID Matrix Collected Received Asset ID
160-40223-1 JHC-MW-15023 Water 10/20/20 16:03 11/02/20 11:04
160-40223-2 JHC-MW-15024 Water 10/20/20 14:52 11/02/20 11:04
160-40223-3 JHC-MW-15025 Water 10/20/20 13:55 11/02/20 11:04
160-40223-4 JHC-MW-15026 Water 10/20/20 12:51 11/02/20 11:04
160-40223-5 JHC-MW-15027 Water 10/20/20 12:00 11/02/20 11:04
160-40223-6 JHC-MW-15028 Water 10/20/20 10:38 11/02/20 11:04
160-40223-7 DUP-01 Water 10/20/20 00:00 11/02/20 11:04
160-40223-8 EB-01 Water 10/20/20 16:12  11/02/20 11:04
160-40223-9 FB-01 Water 10/20/20 14:14 11/02/20 11:04
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Client Sample Results

Client: Consumers Energy
Project/Site: JH Campbell Background Wells

Job ID: 160-40223-1

Client Sample ID: JHC-MW-15023
Date Collected: 10/20/20 16:03
Date Received: 11/02/20 11:04

Lab Sample ID: 160-40223-1

Matrix: Water

Method: 903.0 - Radium-226 (GFPC)
Count Total
Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) MDC Unit Prepared Analyzed Dil Fac
Radium-226 0.0774 U~ 0.146 0.146 0.262 pCi/L 11/24/20 07:52 12/23/20 09:59 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 146 X 40-110 11/24/20 07:52 12/23/20 09:59 1
Method: 904.0 - Radium-228 (GFPC)
Count Total
Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) MDC Unit Prepared Analyzed Dil Fac
Radium-228 0.0481 U 0.105 0.105 0.182 pCi/lL 11/24/20 08:31 12/22/20 08:38 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 146 X 40-110 11/24/20 08:31 12/22/20 08:38 1
Y Carrier 95.3 40-110 11/24/20 08:31 12/22/20 08:38 1
Method: Ra226_Ra228 - Combined Radium-226 and Radium-228
Count Total
Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) MDC Unit Prepared Analyzed Dil Fac
Combined Radium 226 0.126 U 0.180 0.180 0.262 pCi/lL 01/11/21 21:18 1
| +228
Client Sample ID: JHC-MW-15024 Lab Sample ID: 160-40223-2
Date Collected: 10/20/20 14:52 Matrix: Water
Date Received: 11/02/20 11:04
Method: 903.0 - Radium-226 (GFPC)
Count Total
Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) MDC Unit Prepared Analyzed Dil Fac
Radium-226 -0.0300 U* 0.134 0.134 0.294 pCi/L 11/24/20 07:52 12/23/20 09:59 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 124 X 40-110 11/24/20 07:52 12/23/20 09:59 1
Method: 904.0 - Radium-228 (GFPC)
Count Total
Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) MDC Unit Prepared Analyzed Dil Fac
Radium-228 -0.199 U 0.309 0.310 0.582 pCilL 01/18/21 08:52 01/21/21 08:54 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 86.9 40-110 01/18/21 08:52 01/21/21 08:54 1
Y Carrier 95.7 40-110 01/18/21 08:52 01/21/21 08:54 1
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Client Sample Results

Client: Consumers Energy
Project/Site: JH Campbell Background Wells

Job ID: 160-40223-1

Client Sample ID: JHC-MW-15024
Date Collected: 10/20/20 14:52

Date Received: 11/02/20 11:04

Lab Sample ID: 160-40223-2

Matrix: Water

Method: Ra226_Ra228 - Combined Radium-226 and Radium-228

Count Total
Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Combined Radium 226 -0.229 U 0.337 0.338 5.00 0.582 pCilL 01/22/21 21:47 1
+228
Client Sample ID: JHC-MW-15025 Lab Sample ID: 160-40223-3
Date Collected: 10/20/20 13:55 Matrix: Water
Date Received: 11/02/20 11:04
Method: 903.0 - Radium-226 (GFPC)
Count Total
Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-226 0.0294 U* 0.140 0.140 1.00 0.269 pCi/lL 11/24/20 07:52 12/23/20 09:59 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 182 X 40-110 11/24/20 07:52 12/23/20 09:59 1
Method: 904.0 - Radium-228 (GFPC)
Count Total
Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-228 0.114 U 0.128 0.128 1.00 0.209 pCi/lL 11/24/20 08:31 12/22/20 08:30 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 182 X 40-110 11/24/20 08:31 12/22/20 08:30 1
Y Carrier 80.4 40-110 11/24/20 08:31 12/22/20 08:30 1
Method: Ra226_Ra228 - Combined Radium-226 and Radium-228
Count Total
Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Combined Radium 226 0.144 U 0.190 0.190 5.00 0.269 pCi/lL 01/11/21 21:18 1
| +228
Client Sample ID: JHC-MW-15026 Lab Sample ID: 160-40223-4
Date Collected: 10/20/20 12:51 Matrix: Water
Date Received: 11/02/20 11:04
Method: 903.0 - Radium-226 (GFPC)
Count Total
Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-226 0.0589 U* 0.143 0.143 1.00 0.264 pCi/lL 11/24/20 07:52 12/23/20 09:59 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 154 X 40-110 11/24/20 07:52 12/23/20 09:59 1
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Client Sample Results

Client: Consumers Energy
Project/Site: JH Campbell Background Wells

Job ID: 160-40223-1

Client Sample ID: JHC-MW-15026
Date Collected: 10/20/20 12:51

Date Received: 11/02/20 11:04

Lab Sample ID: 160-40223-4

Matrix: Water

7Method: 904.0 - Radium-228 (GFPC)

Count Total
Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-228 0.107 U 0.213 0.213 1.00 0.364 pCi/L 11/24/20 08:31 12/22/20 08:30 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 154 X 40-110 11/24/20 08:31 12/22/20 08:30 1
Y Carrier 53.1 40-110 11/24/20 08:31 12/22/20 08:30 1
Method: Ra226_Ra228 - Combined Radium-226 and Radium-228
Count Total
Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Combined Radium 226 0.166 U 0.257 0.257 5.00 0.364 pCi/lL 01/11/21 21:18 1
| +228
Client Sample ID: JHC-MW-15027 Lab Sample ID: 160-40223-5
Date Collected: 10/20/20 12:00 Matrix: Water
Date Received: 11/02/20 11:04
Method: 903.0 - Radium-226 (GFPC)
Count Total
Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-226 0.123 U~ 0.210 0.210 1.00 0.368 pCi/lL 11/24/20 07:52  12/23/20 09:59 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 93.9 40-110 11/24/20 07:52 12/23/20 09:59 1
Method: 904.0 - Radium-228 (GFPC)
Count Total
Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-228 -0.00875 U 0.229 0.229 1.00 0.411 pCilL 11/24/20 08:31  12/22/20 08:30 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 93.9 40-110 11/24/20 08:31 12/22/20 08:30 1
Y Carrier 82.6 40-110 11/24/20 08:31 12/22/20 08:30 1
Method: Ra226_Ra228 - Combined Radium-226 and Radium-228
Count Total
Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Combined Radium 226 0.114 U 0.311 0.311 5.00 0.411 pCilL 01/11/21 21:18 1
+228
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Client: Consumers Energy
Project/Site: JH Campbell Background Wells

Client Sample Results

Job ID: 160-40223-1

Client Sample ID: JHC-MW-15028
Date Collected: 10/20/20 10:38
Date Received: 11/02/20 11:04

Lab Sample ID: 160-40223-6

Matrix: Water

7Method: 903.0 - Radium-226 (GFPC)

Count Total
Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-226 0.0578 U* 0.140 0.140 1.00 0.258 pCi/L 11/24/20 07:52 12/23/20 12:08 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 140 X 40-110 11/24/20 07:52 12/23/20 12:08 1
Method: 904.0 - Radium-228 (GFPC)
Count Total
Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-228 0.346 0.166 0.169 1.00 0.240 pCilL 11/24/20 08:31  12/22/20 08:30 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 140 X 40-110 11/24/20 08:31 12/22/20 08:30 1
Y Carrier 85.6 40-110 11/24/20 08:31 12/22/20 08:30 1
Method: Ra226_Ra228 - Combined Radium-226 and Radium-228
Count Total
Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Combined Radium 0.403 0.217 0.219 5.00 0.258 pCi/lL 01/11/21 21:18 1
| 226 + 228
Client Sample ID: DUP-01 Lab Sample ID: 160-40223-7
Date Collected: 10/20/20 00:00 Matrix: Water
Date Received: 11/02/20 11:04
Method: 903.0 - Radium-226 (GFPC)
Count Total
Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-226 0.0810 U 0.171 0.171 1.00 0.313 pCi/L 12/03/20 08:22 12/28/20 13:17 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 83.1 40-110 12/03/20 08:22 12/28/20 13:17 1
Method: 904.0 - Radium-228 (GFPC)
Count Total
Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-228 0221 U~ 0.247 0.248 1.00 0.406 pCi/lL 12/03/20 08:51 12/28/20 08:25 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 83.1 40-110 12/03/20 08:51 12/28/20 08:25 1
Y Carrier 103 40-110 12/03/20 08:51 12/28/20 08:25 1
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Client: Consumers Energy

Project/Site: JH Campbell Background Wells

Client Sample Results

Job ID: 160-40223-1

Client Sample ID: DUP-01
Date Collected: 10/20/20 00:00
Date Received: 11/02/20 11:04

Lab Sample ID: 160-40223-7
Matrix: Water

Method: Ra226_Ra228 - Combined Radium-226 and Radium-228

Count Total
Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Combined Radium 226 0.302 U 0.300 0.301 5.00 0.406 pCi/lL 01/04/21 20:59 1
+228
Client Sample ID: EB-01 Lab Sample ID: 160-40223-8
Date Collected: 10/20/20 16:12 Matrix: Water
Date Received: 11/02/20 11:04
Method: 903.0 - Radium-226 (GFPC)
Count Total
Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-226 0.128 U 0.229 0.229 1.00 0.402 pCi/L 12/03/20 08:22 12/28/20 13:17 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 81.7 40-110 12/03/20 08:22 12/28/20 13:17 1
Method: 904.0 - Radium-228 (GFPC)
Count Total
Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-228 0.000 U* 0.248 0.248 1.00 0.443 pCilL 12/03/20 08:51 12/28/20 08:25 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 81.7 40-110 12/03/20 08:51 12/28/20 08:25 1
Y Carrier 87.5 40-110 12/03/20 08:51 12/28/20 08:25 1
Method: Ra226_Ra228 - Combined Radium-226 and Radium-228
Count Total
Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Combined Radium 226 0.128 U 0.338 0.338 5.00 0.443 pCilL 01/04/21 20:59 1
| +228
Client Sample ID: FB-01 Lab Sample ID: 160-40223-9
Date Collected: 10/20/20 14:14 Matrix: Water
Date Received: 11/02/20 11:04
Method: 903.0 - Radium-226 (GFPC)
Count Total
Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-226 0.0751 U 0.209 0.209 1.00 0.389 pCi/L 12/03/20 08:22 12/28/20 13:17 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 73.9 40-110 12/03/20 08:22 12/28/20 13:17 1
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Client Sample Results

Client: Consumers Energy
Project/Site: JH Campbell Background Wells

Job ID: 160-40223-1

Client Sample ID: FB-01
Date Collected: 10/20/20 14:14
Date Received: 11/02/20 11:04

Lab Sample ID: 160-40223-9
Matrix: Water

7Method: 904.0 - Radium-228 (GFPC)

Count Total
Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-228 0.225 U~ 0.320 0.320 1.00 0.535 pCi/L 12/03/20 08:51 12/28/20 08:25 1
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 73.9 40-110 12/03/20 08:51 12/28/20 08:25 1
Y Carrier 81.1 40-110 12/03/20 08:51 12/28/20 08:25 1
Method: Ra226_Ra228 - Combined Radium-226 and Radium-228
Count Total
Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Combined Radium 226 0.300 U 0.382 0.382 5.00 0.535 pCilL 01/04/21 20:59 1

| +228
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Client: Consumers Energy

Project/Site: JH Campbell Background Wells

QC Sample Results

Job ID: 160-40223-1

Method: 903.0 - Radium-226 (GFPC)

7Lab Sample ID: MB 160-490013/23-A
Matrix: Water
Analysis Batch: 492889

Client Sample ID: Method Blank
Prep Type: Total/NA
Prep Batch: 490013

Count Total
MB MB Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-226 -0.08283 U 0.124 0.124 1.00 0.300 pCi/L 11/24/20 07:52 12/23/20 12:08 1
MB MB
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 137 X 40-110 11/24/20 07:52 12/23/20 12:08 1
Lab Sample ID: LCS 160-490013/1-A Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 492889 Prep Batch: 490013
Total
Spike LCS LCS Uncert. %Rec.
Analyte Added Result Qual (20+/-) RL MDC Unit %Rec Limits
Radium-226 11.3 15.03 * 1.87 1.00 0.379 pCi/lL 132 75.125
LCS LCS
Carrier %Yield Qualifier Limits
Ba Carrier 78.2 40-110
Lab Sample ID: LCSD 160-490013/2-A Client Sample ID: Lab Control Sample Dup
Matrix: Water Prep Type: Total/NA
Analysis Batch: 492889 Prep Batch: 490013
Total
Spike LCSD LCSD Uncert. %Rec. RER
Analyte Added Result Qual (20+/-) RL MDC Unit %Rec Limits RER Limit
Radium-226 11.3 12.75 1.59 1.00 0.360 pCi/L 112 75-125 0.66 1
LCSD LCSD
Carrier %Yield Qualifier Limits
Ba Carrier 104 40-110
Lab Sample ID: MB 160-490781/23-A Client Sample ID: Method Blank
Matrix: Water Prep Type: Total/NA
Analysis Batch: 493176 Prep Batch: 490781
Count Total
MB MB Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-226 0.09532 U 0.175 0.176 1.00 0.311 pCilL 12/03/20 08:22 12/28/20 19:04 1
MB MB
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 83.1 40-110 12/03/20 08:22 12/28/20 19:04 1
Lab Sample ID: LCS 160-490781/1-A Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 493176 Prep Batch: 490781
Total
Spike LCS LCS Uncert. %Rec.
Analyte Added Result Qual (20+/-) RL MDC Unit %Rec Limits
Radium-226 11.3 10.04 1.34 1.00 0.326 pCi/L 89 75-125
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Client: Consumers Energy
Project/Site: JH Campbell Background Wells

QC Sample Results

Job ID: 160-40223-1

Method: 903.0 - Radium-226 (GFPC) (Continued)

Lab Sample ID: LCS 160-490781/1-A
Matrix: Water
Analysis Batch: 493176

LCS LCS
Carrier %Yield Qualifier Limits
Ba Carrier 83.7 40-110

7Lab Sample ID: LCSD 160-490781/2-A
Matrix: Water
Analysis Batch: 493176

Client Sample ID: Lab Control Sample
Prep Type: Total/NA
Prep Batch: 490781

Client Sample ID: Lab Control Sample Dup
Prep Type: Total/NA
Prep Batch: 490781

Page 19 of 23

Total
Spike LCSD LCSD Uncert. %Rec. RER
Analyte Added Result Qual (20+/-) RL MDC Unit %Rec Limits RER Limit
Radium-226 11.3 10.46 1.41 1.00 0.394 pCi/lL 92 75.125 0.15 1
LCSD LCSD
Carrier %Yield Qualifier Limits
Ba Carrier 76.8 40-110
Method: 904.0 - Radium-228 (GFPC)
Lab Sample ID: MB 160-490016/23-A Client Sample ID: Method Blank
Matrix: Water Prep Type: Total/NA
Analysis Batch: 492806 Prep Batch: 490016
Count Total
MB MB Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-228 0.2258 U 0.171 0.172 1.00 0.269 pCi/L 11/24/20 08:31 12/22/20 08:31 1
MB MB
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 137 X 40-110 11/24/20 08:31 12/22/20 08:31 1
Y Carrier 80.0 40-110 11/24/20 08:31 12/22/20 08:31 1
Lab Sample ID: LCS 160-490016/1-A Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 492800 Prep Batch: 490016
Total
Spike LCS LCS Uncert. %Rec.
Analyte Added Result Qual (20+/-) RL MDC Unit %Rec Limits
Radium-228 7.56 7.794 0.991 1.00 0.484 pCi/lL 103 75-125
LCS LCS
Carrier %Yield Qualifier Limits
Ba Carrier 78.2 40-110
Y Carrier 85.2 40-110
Lab Sample ID: LCSD 160-490016/2-A Client Sample ID: Lab Control Sample Dup
Matrix: Water Prep Type: Total/NA
Analysis Batch: 492800 Prep Batch: 490016
Total
Spike LCSD LCSD Uncert. %Rec. RER
Analyte Added Result Qual (20+/-) RL MDC Unit %Rec Limits RER Limit
Radium-228 7.56 6.773 0.837 1.00 0.373 pCi/L 90 75.125 0.56 1
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Client: Consumers Energy
Project/Site: JH Campbell Background Wells

QC Sample Results

Job ID: 160-40223-1

Method: 904.0 - Radium-228 (GFPC) (Continued)

Lab Sample ID: LCSD 160-490016/2-A
Matrix: Water
Analysis Batch: 492800

LCSD LCSD

Carrier %Yield Qualifier Limits
Ba Carrier 104 40-110
Y Carrier 82.6 40-110

Lab Sample ID: MB 160-490784/23-A
Matrix: Water
Analysis Batch: 493206

Client Sample ID: Lab Control Sample Dup

Prep Type: Total/NA
Prep Batch: 490016

Client Sample ID: Method Blank
Prep Type: Total/NA
Prep Batch: 490784

Count Total
MB MB Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-228 0.5069 0.262 0.266 1.00 0.384 pCi/L 12/03/20 08:51 12/28/20 08:29 1
MB MB
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 83.1 40-110 12/03/20 08:51 12/28/20 08:29 1
Y Carrier 90.8 40-110 12/03/20 08:51 12/28/20 08:29 1
Lab Sample ID: LCS 160-490784/1-A Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 493174 Prep Batch: 490784
Total
Spike LCS LCS Uncert. %Rec.
Analyte Added Result Qual (20+/-) RL MDC Unit %Rec Limits
Radium-228 7.55 9.968 * 1.19 1.00 0.487 pCi/lL 132 75-125
LCS LCS
Carrier %Yield Qualifier Limits
Ba Carrier 83.7 40-110
Y Carrier 78.9 40-110
Lab Sample ID: LCSD 160-490784/2-A Client Sample ID: Lab Control Sample Dup
Matrix: Water Prep Type: Total/NA
Analysis Batch: 493174 Prep Batch: 490784
Total
Spike LCSD LCSD Uncert. %Rec. RER
Analyte Added Result Qual (20+/-) RL MDC Unit %Rec Limits RER Limit
Radium-228 7.55 7.788 * 0.935 1.00 0.381 pCi/L 103 75-125 1.02 1
LCSD LCSD
Carrier %Yield Qualifier Limits
Ba Carrier 76.8 40-110
Y Carrier 110 40-110
Lab Sample ID: MB 160-495466/14-A Client Sample ID: Method Blank
Matrix: Water Prep Type: Total/NA
Analysis Batch: 496078 Prep Batch: 495466
Count Total
MB MB Uncert. Uncert.
Analyte Result Qualifier (20+/-) (20+/-) RL MDC Unit Prepared Analyzed Dil Fac
Radium-228 0.1706 U 0.283 0.284 1.00 0.481 pCi/L 01/18/21 08:52 01/21/21 08:54 1
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Client: Consumers Energy

QC Sample Results

Project/Site: JH Campbell Background Wells

Job ID: 160-40223-1

Method: 904.0 - Radium-228 (GFPC) (Continued)

Lab Sample ID: MB 160-495466/14-A

Matrix: Water
Analysis Batch: 496078

Client Sample ID: Method Blank

Prep Type: Total/NA
Prep Batch: 495466

MB MB
Carrier %Yield Qualifier Limits Prepared Analyzed Dil Fac
Ba Carrier 83.8 40-110 01/18/21 08:52 01/21/21 08:54 1
Y Carrier 95.0 40-110 01/18/21 08:52 01/21/21 08:54 1
Lab Sample ID: LCS 160-495466/1-A Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 496073 Prep Batch: 495466
Total
Spike LCS LCS Uncert. %Rec.
Analyte Added Result Qual (20+/-) RL MDC Unit %Rec Limits
Radium-228 9.98 9.708 1.24 1.00 0.612 pCi/lL 97 75-125
LCS LCS
Carrier %Yield Qualifier Limits
Ba Carrier 82.6 40-110
Y Carrier 89.7 40-110
Lab Sample ID: 500-192070-E-8-B DU Client Sample ID: Duplicate
Matrix: Water Prep Type: Total/NA
Analysis Batch: 496073 Prep Batch: 495466
Total

Sample Sample DU DU Uncert. RER
Analyte Result Qual Result Qual (20+/-) RL MDC Unit RER Limit
Radium-228 0.146 U 02712 U 0.342 1.00 0.565 pCilL 0.20 1

DU DU

Carrier %Yield Qualifier Limits
Ba Carrier 87.2 40-110
Y Carrier 92.7 40-110
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QC Association Summary

Client: Consumers Energy
Project/Site: JH Campbell Background Wells

Job ID: 160-40223-1

Rad
Prep Batch: 490013
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
160-40223-1 JHC-MW-15023 Total/NA Water PrecSep STD
160-40223-2 JHC-MW-15024 Total/NA Water PrecSep STD
160-40223-3 JHC-MW-15025 Total/NA Water PrecSep STD
160-40223-4 JHC-MW-15026 Total/NA Water PrecSep STD
160-40223-5 JHC-MW-15027 Total/NA Water PrecSep STD
160-40223-6 JHC-MW-15028 Total/NA Water PrecSep STD
MB 160-490013/23-A Method Blank Total/NA Water PrecSep STD
LCS 160-490013/1-A Lab Control Sample Total/NA Water PrecSep STD
LCSD 160-490013/2-A Lab Control Sample Dup Total/NA Water PrecSep STD
Prep Batch: 490016
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
160-40223-1 JHC-MW-15023 Total/NA Water PrecSep_0
160-40223-3 JHC-MW-15025 Total/NA Water PrecSep_0
160-40223-4 JHC-MW-15026 Total/NA Water PrecSep_0
160-40223-5 JHC-MW-15027 Total/NA Water PrecSep_0
160-40223-6 JHC-MW-15028 Total/NA Water PrecSep_0
MB 160-490016/23-A Method Blank Total/NA Water PrecSep_0
LCS 160-490016/1-A Lab Control Sample Total/NA Water PrecSep_0
LCSD 160-490016/2-A Lab Control Sample Dup Total/NA Water PrecSep_0
Prep Batch: 490781
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
160-40223-7 DUP-01 Total/NA Water PrecSep STD
160-40223-8 EB-01 Total/NA Water PrecSep STD
160-40223-9 FB-01 Total/NA Water PrecSep STD
MB 160-490781/23-A Method Blank Total/NA Water PrecSep STD
LCS 160-490781/1-A Lab Control Sample Total/NA Water PrecSep STD
LCSD 160-490781/2-A Lab Control Sample Dup Total/NA Water PrecSep STD
Prep Batch: 490784
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
160-40223-7 DUP-01 Total/NA Water PrecSep_0
160-40223-8 EB-01 Total/NA Water PrecSep_0
160-40223-9 FB-01 Total/NA Water PrecSep_0
MB 160-490784/23-A Method Blank Total/NA Water PrecSep_0
LCS 160-490784/1-A Lab Control Sample Total/NA Water PrecSep_0
LCSD 160-490784/2-A Lab Control Sample Dup Total/NA Water PrecSep_0
Prep Batch: 495466
Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
160-40223-2 JHC-MW-15024 Total/NA Water PrecSep_0
MB 160-495466/14-A Method Blank Total/NA Water PrecSep_0
LCS 160-495466/1-A Lab Control Sample Total/NA Water PrecSep_0
500-192070-E-8-B DU Duplicate Total/NA Water PrecSep_0
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Tracer/Carrier Summary

Client: Consumers Energy
Project/Site: JH Campbell Background Wells

Job ID: 160-40223-1

Method: 903.0 - Radium-226 (GFPC)

Matrix: Water

Prep Type: Total/NA

Percent Yield (Acceptance Limits)

Ba
Lab Sample ID Client Sample ID (40-110)
160-40223-1 JHC-MW-15023 146 X
160-40223-2 JHC-MW-15024 124 X
160-40223-3 JHC-MW-15025 182 X
160-40223-4 JHC-MW-15026 154 X
160-40223-5 JHC-MW-15027 93.9
160-40223-6 JHC-MW-15028 140 X
160-40223-7 DUP-01 83.1
160-40223-8 EB-01 81.7
160-40223-9 FB-01 73.9
LCS 160-490013/1-A Lab Control Sample 78.2
LCS 160-490781/1-A Lab Control Sample 83.7
LCSD 160-490013/2-A Lab Control Sample Dup 104
LCSD 160-490781/2-A Lab Control Sample Dup 76.8
MB 160-490013/23-A Method Blank 137 X
MB 160-490781/23-A Method Blank 83.1

Tracer/Carrier Legend
Ba = Ba Carrier
Method: 904.0 - Radium-228 (GFPC)
Matrix: Water Prep Type: Total/NA
Percent Yield (Acceptance Limits)

Ba Y
Lab Sample ID Client Sample ID (40-110)  (40-110)
160-40223-1 JHC-MW-15023 146 X 95.3
160-40223-2 JHC-MW-15024 86.9 95.7
160-40223-3 JHC-MW-15025 182 X 80.4
160-40223-4 JHC-MW-15026 154 X 53.1
160-40223-5 JHC-MW-15027 93.9 82.6
160-40223-6 JHC-MW-15028 140 X 85.6
160-40223-7 DUP-01 83.1 103
160-40223-8 EB-01 81.7 87.5
160-40223-9 FB-01 73.9 81.1
500-192070-E-8-B DU Duplicate 87.2 92.7
LCS 160-490016/1-A Lab Control Sample 78.2 85.2
LCS 160-490784/1-A Lab Control Sample 83.7 78.9
LCS 160-495466/1-A Lab Control Sample 82.6 89.7
LCSD 160-490016/2-A Lab Control Sample Dup 104 82.6
LCSD 160-490784/2-A Lab Control Sample Dup 76.8 110
MB 160-490016/23-A Method Blank 137 X 80.0
MB 160-490784/23-A Method Blank 83.1 90.8
MB 160-495466/14-A Method Blank 83.8 95.0

Tracer/Carrier Legend

Ba = Ba Carrier
Y =Y Carrier
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October 2020 Field Notes
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Consumers Energy Company

Monitoring Well Sampling Worksheet

I3
Well ID MUM5D2.3 Date 10Z032& Control Number A-o- - A
Location 3 7 C&-IV\o ld CI7 Depth-to-Screen Bottom (ft) Casing ID (in)
Depth-to-Midscreen (ft) Screen Length (ft)

Protective Casing Mount (y/n)
Field Measurements

Depth-to-water (ft) HC Layer Detected (Y/N) A’ Completed bv  (a KV#+*
Pump
Time pH Temp Sp Cond DO DO ORP Rate W ater level Turbidity
min units "C uS/cm % sat. ppm mV mL/min  Drawdown ft NTU
*
3-5 min +/-01 NA +1- 3% +1-10%  +7/-10% +/- 10mV <0.33 +/-10%
VSV? n.m
. \I A i
IS 21 lo til .0 fat>.2 7A.0 aoo vn.n / *nv
1$Y | x w \1\ fcl.0 Us 0.U) 200 m 1 443 -
ISH? o ., CM mnl.3 6.u0 ts3r.2 20D m I b°n
S .<si 12.3 n 4 i 6.02 m 200 m| Am2°\
5.51 Q.o nH /( oul 000 m I n43
\bt>2  5.51 a t it -3 v A 0.1*2 ~u)0  tan |
lads
Total Pump Time (min) *22 Total Purge Volume (gal) I- *4 Reviewed by y~~
Comments: / U-01- Xo
Bottles Filled Preservative Codes A -NONE B-HNO0O3 C-H2S04 D-NaOH E-HCI F-

Preservative Filtered Preservative Filtered

Number Size Type Code YIN Number Size Type Code Y/N
\ 1S M WDPb A N
\ 1 1
\ 270 H h
a \U 1 1> \

* Pump rate should be <500 mL/min for low-flow and <1 gal/min for high Volume.



Consurmers Energy Company
Monitoring Well Sampling Worksheet

well b ,\WWYC ANVJ pate \0.7" 2-0 Control Number ~ 20- 442 -
Location ,) 4" Cftlvy*VX'l 1 Deoth-to-Scr een Bottom (ft) Casing ID (in)
Depth-to-Midscreen (ft) Screen Length (ft) Protective Casing Mount (y/n)
Field Measurements Sonde ID: AA
Depth-to-water ()  12-XO HC Laver Detected (YN) |\ Completed by
Pump
Time pH Temp Sp Cond DO DO ORP Rate  Water level Turbidity
min units "C uS/cm % sat. ppm mV mL/min ft NTU
3-5 min +/-0.1 NA +/- 3% +/-10% +/-10% +/- 10mV * <0.33 +/-10%
h v\
3534) TAO  2US 200  12x0  Aft-4*
"7.1%4 U°)  344-4 g>n OM  _nu32\> 200 12c& 43 o7
4.7.8 2.0 T7IV®) 72 03¢ +17ax 7.00 12c7) \444
W 4\ 11-8 i.® 03D +i2rfu 208 \2.7 ««a
\dm6 U-T 3(23 an o7>» =+@204 200 12-0) °1.01
1451 \V°i Zob-T, 04 0-28 + 14*1 12.00
1452
Total Pump Time (min) 2 X Total Purge Volume (gal) 1-A7 Reviewed bv y
Weather: 1/
Comments:
Bottles Filled Preservative Codes A-NONE B-HNO3 C-H2S04 D-NaOH E-HCI F-
Preservative  Filtered Preservative  Filtered
Number Size Type Code Y/N Number Size Type Code Y/N
\ \7CW\ P
1 T \
1 7-"0WM A
£ 10 1 6

* Pump rate should be <500 mL/min for low-flow and <1 gal/min for high Volume.



Countantis

Laboratory Services
actmunv or mcmcucE

Well ID MW" (SO0XQ

AWL(1 WudV>CWwW

Purge Method: /A Peristaltic
Depth to Water Tape:
QC SAMPLE: \ MS/MSD
Depth-to-water T/PVC (ft) [1-M 4
Time pH Temp
min units "C
3-5 min +/- 0.1 NA
t3>\H 0>ni 12-
\W o il (2.1
BT-H 1.4 °| Q .D
- ) M4 4 IL.V
t‘ n % \1 .2
i W b i4 - U -2
iL fi 12-1

1%HA 1. D

Total Pump Time (min): 4 N
Weather: CAwth _J._ SVi-
Comments:
Bottles Filled
Quantity Size Type
3 pJTtvy]
3 i; \
2S0fy>1 1

'2

Total Purge Volume (gal):

Preservative Codes:

Consumers Energy Company

Monitoring Well Sampling Worksheet

Date \A'2j0 2X>
Well Mdtecktion/\ PVC
Submersible
S/N
DUP- Sonde ID:
Deoth-To-Bottom T/PVC (ft)
Sp Cond DO DO
uS/cm % sat. ppm
+/-3% +/-10% +/-10%

Control Number

Stablization parametersfor the last three readings

s?2>06  31%  3.1S
342.5 01b
342 004
321-1 <. 0.%b

7ni-2 103 U o
2b4 -1 jon us>
2W.3> 12 \.%4
2?21.b 3.4 LH3,

2b2-3  13"3 It 2

Q-p-

Preservative

Code Filtered Y/N Quantity
w M.
B \
i\
e>

* Pump rate should be <500 mL/min for low-flow and <1 gal/min for high Volume.

K:\CHEM\Field Sampling\Monitoring Well Sampling Worksheet_REVI_041220

A-NONE B-HNO03 C-H2S04

] SS Iron Galv. Steel
Fultz Bailer
08C Q 11M [ ]15H }Y( 19M
Completed by
ORP Pump Rate Water level Turbidity
mV mL/min Drawdown ft NTU
+- 10mV * <0.33 +/- 30%
K-MV
4\MW b 200 4 4 4
4\rv 4 200 iw y 4-27
4\22.8" 200 RIR'E 186
4121-4 100 H .44 4 .11
4vV21. 1 200 \w 911
4V 282 pear 54 4
-M32-0 » vior (L4V =unT
m BS'-S IVAM o -1t
Reviewed by:
/) «-<**->.
{/

Size

D-NaOH E-HCI F -_

Preservative

Code Filtered Y/N

Type
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Consumers Energy Company
Monitoring Well Sampling Worksheet

Well ID Date \0 2Q -2+* Control Number Xo~ 11 -0A
Location N\ ( -CC\ Depth-to-Screen Bottom (ft) Casing ID (in)
Depth-to-Midscreen (ft) Screen Length (ft) Protective Casing Mount (y/n)
Field Measurements Sonde ID:
Depth-to-water (ft) ( 2.-*1 HC Laver Detected (Y/N) Completed bv
Pump
Time pH Temp Sp Cond DO DO ORP Rate  Water level Turbidity
Drawdown
min units "C uS/cm % sat. ppm mV mL/min ft NTU
3-5 min +/-0.1 NA +/- 3% +/-10% +/-10% +/- 10mV : <0.33 +/-10%
illH \2 . ° | 3
lo.SO W -3 W 3 s.23 200 12 .72
\730 U-3 YtOA m .3 -HCtf-s 200 12A3 ft.D3
MS  weao 11% 1338 3CM 381 C +\192 200 \Itt % 40
m o I1-C 12% 3 18 .2 31)1 +135-H 200 \2 A3 a w
1% VX 31 2% 2 3 ~n 200 \2-43 fl.TI
050 b M "i U s \2*>-8 SHIft I-Ti 4136 A 2CD 12.-72 8. GO
=
i
1
Total Pump Time (min) 22 Total Purge Volume (gal) | -Mf Reviewed bv ljr®
Weather: r-W\lidu' iai#0*
Comments:
Bottles Filled Preservative Codes A -NONE B-HNO3 C-H2S04 D-NaOH E-HCl F-
Preservative  Filtered Preservative  Filtered
Number Size Type Code Y/N Number Size Type Code Y/N
1 ft n)
\ | 9
1 N
2 v >/

* Pump rate should be <500 mL/min for low-flow and <1 gal/min for high Volume.



Consumers Energy Company

Monitoring Well Sampling Worksheet

Well ID ,\V\G KAtyJ'\S02n Date Control Number 3-0- 11723--©05"
Location CG.C'ApVxAI Deoth-to-Screen Bottom (ft) Casing ID (in)
Deoth-to-Midscreen (ft) Screen Length (ft) Protective Casing Mount (y/n)
Field Measurements Sonde ID: N hA
Deoth-to-water (ft) 13 > .\3 HC Laver Detected (Y/N) SJ Completed by
Pump
Time pH Temp Sp Cond DO DO ORP Rate W ater level Turbidity
Drawdown
min units °C uS/cm % sat. ppm mV mL/min ft NTU
*

3-5 min +/- 0.1 NA +/- 3% +/-10% +/‘10% +/- 10mV <0.33 +/-10%

W ife 13.il*

WAy om0 U Mo O 330 s.ve 41221 206 WL

i m t».a\ \t>n 303 >1A 1.2Jb 2 oq kaM

\m C.fcC u>n 400 \W 1-2-S 200 |4 .44

\'m ion u -s 12-3 4U~).b 200 m u \\N\

W\ & S -V) IH nia 14 1 1.12 .His.s8 U o I1-1b m

il4H CP“ |01l en i NS 4n-p 200 13- 1b

\lMT \0°\ ibM Lftl + 102.®@ 200 12. 1b 5-11

nsw IDD Tbob Ib.b i& H 200 13- (o b b

nSA -~o) no ion n-i IYH W3 Zoo [3.b
\%00

Total Pump T me (min) H L- Total Purge Vc)lume (gal) P Reviewec bv y -

Weather: CWVH 44 A {/

Comments:

Bottles Filled Preservative Codes A—NONE B-HNO3 C-H2S04 D-NaOH E-HCI F-
Preservative  Filtered Preservative Filtered
Number Size Type Code Y/N Number Size Type Code Y/N

2 WS Wofb M
\ 2t 0w S
3 \L 6 S

*
Pump rate should be <500 mL/min for low-flow and <1 gal/min for high Volume.



Laboratory Services

a 0iNtuny or excellence COnSUmerS Energy Company

Monitoring Well Sampling Worksheet

Well ID IVNV— G)ZA) Date \0/@'20

Location A\A Well Material: A PVC
A . . .
Purge Method: Peristaltic Submersible
Depth to Water Tape: SIN:
. A\ .
QC SAMPLE: MS/MSD DUP- Sonde ID:
Depth-to-water T/PVC (fty \2"'H Depth-To-Bottom T/PVC (ft)
Time pH Temp Sp Cond DO DO
min units °C uS/cm % sat. ppm
3-5 min +/-0.1 NA +/-3%0 +/- 20% +/- 0.3ppm

Stablization parametersfor the last three readings

100C
votfl 2-C ISSH U3
\0\2 \l.*s  IS<6 404 434

ton n.4 fti-4 LUd 4-43

on TS2 114 4231)  49p

10211, 224 n.z oN-2 4G2 4%
Mb2 .«

\oZI n.u ix-G $2 2 qb-G 4-42
)0 % K
Total Pump Time (min): Total Purge Volume (gal): J'4
Weather:

Comments:

Bottles Filled Preservative Codes:

Preservative

Quantity Size Type Code Filtered Y/N Quantity
2 tI1S jq N)
2 T N
7n aSo0t4 A
4 \L >\ 6

’Pump rate should be <500 mL/minfor low-flow and <1 gal/minfor high Volume.

K:A\CHEM\Field Sampling\JH Campbell Forms\Monitoring Well Sampling Worksheet_ REVI_041220.xIsx

Control Number 20- (/‘fX'
Q3|$ O |[Dn Galv. Steel

Fultz Bailer

08C 11M Q 15H  [v~Af 19M

Completed by MD

ORP Pump Rate Water level  Turbidity
mV mL/min Drawdown ft NTU
+/- 10mV <0.33

~10%

12.m

*9GM0 U0  \2-11 33M

+41-5 MO [2.11 |bl4
+T1.4 HO Mm 4.1

[2.11 ft.23
\NoO 1p 0 [211 21236
m b IfrD 17.77 > .iju
+io\.4 \nm 2u-s
Reviewed by:
0 I

A-NONE B-HNO3 C-H2S04 D-NaOH E-HCI F-

Preservative
Size Type Code Filtered Y/N

Page _ of



c&jntanUs

Consumers Energy Company

Lab(')ratory Services
Monitoring Well Sampling Worksheet
Well ID «t'svi - \<>00C, Date 1 A Control Number_ 3 o0- i>gqs~-
Location Well Material: Q AV C o SS | | Iron o Galv. Steel
Purge Method: Peristaltic Submersible Fultz Bailer
Depth to Water Tape: S/N: iQOjp
QC SAMPLE: MS/MSD “ 7 DUP- OH Sonde ID: 08C Q 11M 15H 19M
Depth-to-water T/PVC (ft) "3179 Depth-To-Bottom T/PVC (ft) 311 Completed by CQ~r
Time pH Temp Sp Cond DO DO ORP Pump Rate Water level  Turbidity
min units °C uS/cm % sat. ppm mV mL/min Drawdown ft NTU
3-5 min +/- 0.1 NA +/- 3% +/-10% +/-10% +/-10mV : <0.33 +/-10%
Stablization parametersfor the last three readings
) av \ iCo
i 630.7°
1* 'bio -M | tv n 1X1 hTS- 6H.1 <®
t
\HA 1.1H DT m M X (60 £1171
VMo vVsc 1H-0 °M o.n3 ~1<TH (co -SM, sid 3X91
13 /H.C to 5 0-tfl KO STIC
$6 7.St IH ~ 0.7(9 e S | uo 24.41
* 0O
\x 0.76 -M 1. 5" ~i(o 3w n
n >
A Oh 1.,n Iy i/3 0.74 -*tf Uo 34.11
Ain 1,«n \<>A c.,Y 0.CY u o 3nN11 I'M X
if Vi 1U cm 0.61 16 0 si.qq
VAR 1m 123 wga c e 085 T80 yo 39,n?  10JX
i 0.6 M
A 1C in\ CH 6 HICO 137
v is-0 igo (ml 6.C3 -5H> "1 loo 74.99 £.71
iHY 15.0 £ .1 o.cx sS. 1(0 34.91
i'( msi
lii.
Total Pump Time (min): *3 Total Purge Volume (gal) .3 67 Reviewed by:
Weather:
Comments:
Bottles Filled Preservative Codes: A-NONE B-HNO03 C-H2S04 D-NaOH E-HCIF-_
Preservative Preservative
Quantity Size Type Code Filtered Y/N Quantity Size Type Code Filtered Y/N
2 FIW KOf-L ft IN|
1
n. I
7_ 290X /l
H JAE»E)~,| / 6

' Pump rate should be <500 mL/minfor low-flow and <1 gal/minfor high Volume.

K:\CHEM\Field Sampling\Monitoring Well Sampling Worksheet_REVI_041220
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CcjntonUs

Laboratory Services
A CENTURY Dr EXCELLENCE

Consumers Energy Company
Monitoring Well Sampling Worksheet

Well ID Date io Control Number 2-0~ (125" "0 -
Location C_ Well Material: PVC EH ss Iron Galv. Steel
/
Purge Method: Peristaltic x/ Submersible Fultz Bailer
Depth to Wal erTape: AecV v SIN -
QC SAMPLE: MS/MSD DUP- Sonde ID: 08C ] 11M HEf 15H 19M
Depth-to-waterT/PVC (ft) Depth-To-Bottom T/PVC (ft) Completed by
Time pH Temp Sp Cond DO DO ORP Pump Rate Water level  Turbidity
min units °C uS/cm Yosat. ppm mV mL/min Drawdown ft NTU
3-5 min +-0.1 NA +/-3% +/-10% +/- 0.3ppm +/-10mv <0.33 +/-10%
Stablization parametersfor the last three readings
Total Pump Time (min): — Total Purge Volume (gal): — Reviewed by: I
Weather:
Comments: P tc U k J /023-20,shl! Oh
Bottles Filled Preservative Codes: A-NONE B-HNO3 C-H2S04 D-NaOH E-HCO F-
Preservative Preservative
Quantity Size Type Code Filtered Y/N Quantity Size Type Code Filtered Y/N
~T- dope 0 vI0
T 1 A
1 If)0 s A
9 \6CccC i ft ~

* Pump rate should be <500 mL/min for low-flow and <1 gal/minfor high Volume.

C:\Users\EBLAJ\Desktop\Latest\JHC\2020-Q2\JHC Q2 2020\New folder\Monitoring Well Sampling Worksheet_ REVI_041220.xIsx
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Laboratory Services
A CENTURY Of EXCELLENCE

Consumers Energy Company
Monitoring Well Sampling Worksheet

Location iV C Well Material: A PVC SS | Iron Galv. Steel

Purge Method: Peristaltic Submersible Fultz Bailer

Depth to Water Tape: S/IN: 1003

QC SAMPLE: MS/MSD DUP- Sonde ID: 08C I:l 11M 15H 19M

Depth-to-water T/PVC (ft) W M ) Depth-To-Bottom T/PVC (ff) W T O Completed by GiE'T

Time pH Temp Sp Cond DO DO ORP Pump Rate Water level  Turbidity
min units uS/cm Ybsat. ppm mV mL/min Drawdown ft NTU
3-5 min +/- 0.1 NA +/- 3% +/-10% +/- 0.3ppm +/-10mV <0.33 +/-10%
Stablization parametersfor the last three readings
/fZ O oCcoO 4'3.06
.0 L 100 V.0 MC 19.6 I <f( M7 ICO 43.00
L°\b /I,M m P -\ F1A nco A3.00
b'w iH-b )3 -i ). yb Li 3@ 9\siH
i M 6.V m JH>(, l 46.0 060 45.00
1631 j,.<n 114 K | IM -y 33 HS'2 41.06 lo.
|4))«SC In.'s i(,.0 66 0 Qx00 10.16
| M IH-37 II:3 S-M iin 060 41.0 6
ito k ¢ «n m/b H | o L s? 640 45-00
1GIL m iS X h 59 4iCL 6CO 47,00 y.Qi
H.,n
uo
Total Pump Time (min): S o Total Purge Volume (gal): i\ ,QAcA Reviewed by:
Weather:
Comments:
Bottles Filled Preservative Codes: A-NONE B-HNO03 C-H2S04 D-NaOH E-HO F-_
Preservative Preservative
Quantity Size Type Code Filtered Y/N Quantity Size Type Code Filtered Y/N
I /2L b
| ! | 0 /
1
i
L 1000 /O 1
* Pump rate should be <500 mL/min for low-flow and <1 gal/min for high Volume.
C:\Users\EBLAJ\Desktop\Latest\JHC\2020-Q2\JHC Q2 2020\New folder\Monitoring Well Sampling Worksheet_REVI_041220.xIsx Page Yoo



CountanUs

Laboratory Services

A CENrunY or CXOCLLENCE

Consumers Energy Company

Monitoring Well Sampling Worksheet

WelllD.WkC (AVO SOou's Date 10'L L -tp Control Number o<-f
Location S \\( Well Material: / | pVC S Iron Galv. Steel
Purge Method: Peristaltic J Submersible Fultz Bailer
Depth to Wal erTape: U /A uV sIN. \00*1
QC SAMPLE: VIS/IMSD DUP- Sonde ID: I 08C 11M | t/f 15H I 19M
Depth-to-water T/PVC (it) Or Y Depth-To-Bottom T/PVC (ft) * Completed bi<JS\
Time pH Temp Sp Cond DO DO ORP Pump Rate Water level  Turbidity
min units °C uS/cm % sat. ppm mV mL/min Drawdown ft NTU
3-5 min +/-0.1 NA +/-3% +/-10% +/- 0.3ppm +/-10mV <0.33 +/-10%
Stablization parametersfor the last three readings
152X @y
Total Pump Time (min): Total Purge Volume (gal) : Reviewed by: \r~~
Weather: —0 9=
Comments: /W W v r/ O-n-XO, i1 O fif
Bottles Filled Preservative Codes: A-NONE B-HNO3 C-H2S04 D-NaOH E-HC F-
Preservative Preservative
Quantity Size Type Code Filtered Y/N Quantity Size Type Code Filtered Y/N

* Pump rate should be <500 mt/min for low-flow and <1 gal/minfor high Volume.

C:\Users\EBLAI\Desktop\Latest\JHC\2020-Q2\JHC Q2 2020\New folder\Monitoring Well Sampling Worksheet_REVI_041220.xIsx

Page ~  of



CtyjntnnUs

Laboratory Services
A CENTURY OT CXCfLLEUCE

Consumers Energy Company
Monitoring Well Sampling Worksheet

Well ID, WC Date Control Number
Location ?G\C WeGalatdeal: PVC
A
Purge Method: Peristaltic n ! Submersible Fultz ZD Bailer
Depth to Water Tape: Ge,0\CcV SIN: )00~
QC SAMPLE: MS/MSD DUP- Sonde ID: o 08C Q 11M \A\ 15H Q] 19M
Depth-to-water T/PVC (ft) Depth-To-Bottom T/PVC (ft) +0'9— Completed by CC\
Time pH Temp Sp Cond DO DO ORP Pump Rate Water level  Turbidity
min units °C uS/cm %sat. ppm mV mL/min Drawdown ft NTU
3-5 min +/- 0.1 NA +/- 3% +/-10% +/- 0.3ppm +/- 10mV <0.33 +/-10%
Stablization parametersfor the last three readings
ta w
J Jt 1 QStCiW (V\ /M VvV, -0- Sc»M Co u 1\by to / ; tou UdilA cvt.
f
cf f
Total Pump Time (min): — Total Purge Volume (gal) : — Reviewed by: /
Weather: "
Comments: gesf U&i<u A) pu>v\f doxf/ Qry
Bottles Filled Preservative Codes: A-NONE B-HNO0O3 C-H2S04 D-NaOH E-HC F-_
Preservative Preservative
Quantity Size Type Code Filtered Y/N Quantity Size Type Code Filtered Y/N
* Pump rate should be <500 mL/minfor low-flow and <1 gai/minfor high Volume.
Page I of \
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Consumers Energy ' »
Counton03

Laboratory Services Consumers Energy Company

Monitoring Well Sampling Worksheet

WEIID \HC KkVj 'I5~0U Dee Contrd Nuber 2-0-

Location Wl Miteria: A~ RC S Giv. Sed
Rurge Method: Peristaltic )<f  Subrersible Rtz Baller
Depth to Weter Tape: SN:
QC SAMPLE: MS/MSD DUP- Sonde ID: ] °8C Q] "M 1H )( 1M
DeDth-to-weter TIPVC (ft) Depth-To-Bottom TPVC (ft) Comdeted by (jLfoU)
Time pH Temp Sp Cond DO DO ORP Pump Rate Water level  Turbidity
nin units C uSam Y%ost. pom mv nmU/min  Drawdown ft NIU
3-5 min +-0.1 NA +1-3% +H-10% +-0.3ppm +-i0V ¥ <0.33 +-10%
Stablization parametersfor the last three readings
m ?>
n-vb m .w 10.6 LOG -4C4 300 12,
n.&i m.T 46 _1>4% -4%-7 3 00
\ n.Sb YU .1 8\S 4>7 04z -44M 300 S.i0
Ib?1 i4 i 34 03% 3ov
t>4H m .1 3.A 02 _4714 300 q.63
UoMO! n.$"I bob  -3.C 03S  -Mb.I 3do
NoGt>
Total Punp Timre (min): Totd Ruge Volure (gal): S\ Reviened by y
Weather: d @~04- Xt
Comments:
Bottles Filled Preservative Codes: ~ A-NONE B-HNO03 C-H2S04 D-NaOH E-HO F-_
Preservative Preservative
Quantity Size Type Code Filtered Y/N Quantity Size Type Code Filtered Y/N
1 1?_?_t\)\\ A
\ T
\ 4 A \
Z |

*Pump rate should be <500 mL/minfor low-flow and <1 gal/minfor high Volume.

K:\CHEM\Field Sampling\JH Campbell Forms\2020-Q4\Monitoring Well Sampling Worksheet_REVI_041220 Page i of t



ConsumersEnergy
CountCOIf3
Laboratory Services

wetlp P2
Location 1 COttW"b-C
Purge Method: }~\ Peristaltic

Depth to Water Tape:

QC SAMPLE: MS/MSD
Depth-to-waterT/PVC (ft) 1-M |
Time pH Temp
min units C
3-5min +/- 0.1 NA
(21-1
U 6 3.1
y i'iti S.2-W
\1VvZ (3 b
12V 3 <\\o 13-Z
a n S2
1241) a.o

Total Pump Time (min):

Weather:
Comments:
Bottles Filled
Quantity Size Type
1 IiTSW v ik
L nr
1 M\
\u %

Date

Preservative Codes:

Consumers Energy Company
Monitoring Well Sampling Worksheet

\0.1].1iC Control Number - (%27 - 432-
Well Materia : [M]PVC ss Iron | Galv. Steel
Submersible Fultz Bailer
SIK:
DUP- Sonde ID: Q 08C 1 11M 15H 19M

Depth-To-Bottom T/PVC (ft)

Sp Cond DO DO ORP
uS/cm % sat. ppm mV
+/-3% +/-10% +/- 0.3ppm +/- 20mV

Stablization parametersfor the last three readings

34.-0 33. 1 nip
ai.l 1.6*f  +i2£n
ao.ia > (.u& *+130.0
14-7. m ih 2« (

I.<5\
14.1 1. S3 +U3-S
Total Purge Volume (gal): |-4

f

Preservative

Code Filtered Y/N Quantity Size

fi

(\
&

* Pump rate should be <500 mL/minfor low-flow and <1 gat/minfor high Volume.

K:\CHEM\Field SamplingYIH Campbell Forms\2020-Q4\Monitoring Well Sampling Worksheet_REVI_041220

Completed by

A-NONE B-HNO03 C-H2S04 D-NaOH E-HC F-_

Pump Rate Water level  Turbidity
mL/min Drawdown ft NTU
* <0.33 +/- 20%
n.us
200 7.45" ~ (3
LOO IMS i-sr
20D 1-4n b.?>g
3200 7-45S
200 v ii
700 1-4 S on s
Reviewed by: /
I1-0”-0-0
Preservative
Type Code Filtered Y/N
Page of |



ConsumersEnergy
Count07It3

Laboratory Services Consumers Energy Company

Monitoring Well Sampling Worksheet
Well ID V\(@) ' IM: ~ Date

<414 CCIHW(ita-tll

10-10 .10 Control Number

Location Well Material: ~ PVC [P S P] lIron

Purge Method: Peristaltic Submersible Fultz Bailer
Depth to Water Tape: S/N :
QC SAMPLE: MS/MSD DUP- Sonde ID: ] 08C Q 11M Q 15H
Depth-to-water T/PVC (ft) Depth-To-Bottom T/PVC (ft) Completed by  fI(Y\I/0
Time pH Temp Sp Cond DO DO ORP Pump Rate Water level
min units "C uS/cm % sat. ppm mV mL/min Drawdown ft
3-5min +/-0.1 NA +- 3% +-10% +/- 0.3ppm +/- 10mV * <0.33
Stablization parametersfor the last three readings
no °i 0-4 S’
n il A H 0) im p 1M\ » IM > S .4S-
cut? u p 1.0*2) Iv»o
KLIOU
n a\ 0 nn | T-.2 1.24 + 10V 2. lbo fc.AC’
nic <"Na°ij a n 20 2 14. 0 | 4n +12~A<T Ib O 0AC
p 31 M S iin 20-0 M .°1 a n +IM2. b 1bO BAS"
\in>U S A f) un - U \ I.C °i +\b3.r 1bD
n m _un y in an 14.3 1.U +1bb.1 ) bD
5.n u p P 1C .2 u»2- 4111 M S
n m
Total Pump Time (min): Total Purge Volume (gal): |<b) Reviewed by: 1/
Weather: C\OV>Alx * N
Comments:
Bottles Filled Preservative Codes: A-NONE B-HNQ3 C-H2S04 D-NaOH E-HC F-_
Preservative Preservative
Quantity Size Type Code Filtered Y/N Quantity Size Type Code
I \1cj~ Vfopb £ N
1 \ $ \
1 A |
2 \L 1 & 17

* Pump rate should be <600 mL/minfor low-flow and <1 gal/minfor high Volume.

K:\CHEM\Field Sampling\JH Campbell Forms\2020-Q4\Monitoring Well Sampling Worksheet_REVI_041220 Page

Galv. Steel

y  19M

Turbidity

NTU
+/-10%

30.S3

10 U

1.14
n.$i

4 .2fc

Filtered Y/N

j of



Consumers Energy

cam)onlb

Laboratory Services Consumers Energy Company
Monitoring Well Sampling Worksheet

Well ID P2 Uon> Date \0 H /2.0 Control Number 2U?-f|9"I
Location f/i fv\pb -C4 Well Material: ~ PVC O ss Iron O Galv. 5teel
Purge Method: \'X ’- 1 Peristaltic Submersible Fultz Baile
Depth to Water Tape: S/k :
QC SAMPLE: MS/MSD DUP- Sonde ID: ] 08C ] 11M j 15H X 19M
Depth-to-water T/PVC (ft) 10 .20 Depth-To-Bottom T/PVC (ft) Completed by
Time pH Temp Sp Cond DO DO ORP Pump Rate Water level  Turbidity
min units °C uS/cm % sat. ppm mV mL/min Drawdown ft NTU
3-5min +/-0.1 NA +/-3% +/-10% +-03ppm  +/- 10mV ¥ <0.33 +/-10%
Stablization parametersfor the last three readings
oqgn 1& .4S
0°iV b S A\ \on \~ o \b 2 lit 200 io.qC r3*3u
04T>7> W T I0A 6 n-3 4*4 0-48 4 20b-3 2.00 \0OP\S \o n
4.C$ it). *6 n.1 0-44 H211*4 aoc> lo.~S °l.15~
A t-UT 10% n.a % \ 0 34 2-00 fug9
LA.A [d°] ru 3.1 0-3H +2IW A? 200 10-gs 2
on53 4.1*4 10 .ft in.2* 3-2 D2S 4219-2 700 q .s |
P&\
Total Pump Time (min): QY Total Purge Volume (gal): |.L} Reviewed by: n
Weather: I'U QA tvt__ fc-WE f Lo
Comments:
Bottles Filled Preservative Codes: A-NONE B-HNO3 C-H2S04 D-NaOH E-HG F-_
Preservative Preservative
Quantity Size Type Code Filtered Y/N Quantity Size Type Code Filtered Y/N
\
1 \
1 Z$0 wil ft
2 >V o *1

* Pump rate should be <500 mL/minfor low-flow and <1 gal/minfor high Volume.

K:\\CHEM\Field Sampling\JH Campbell Forms\2020-Q4\Monitoring Well Sampling Worksheet_REVI_041220 Page ! of



ConsumersEnergy '
Countc n Iti
Laboratory Services

Well ID

Consumers Energy Company
Monitoring Well Sampling Worksheet

n Date \f).X\.20 Control Number 20
Location AVV f ULVVvpboO Well Material: "X*' PVC SSE Iron ] Galv. Steel
Purge Method: X Peristaltic Submersible Fultz Bailer
Depth to Water Tape: S/i\ :
QC SAMPLE: n R/IS/MSD DUP- Sonde ID: ] 08C 1 11Mm [ j15BH ~ 19M
Depth-to-waterT/PVC (ft) Deoth-To-Bottom T/PVC (ft) Completed bv <4 IVluA
Time pH Temp Sp Cond DO DO ORP Pump Rate Water level  Turbidity
min units °C uS/cm Y%sat. ppm mV mL/min Drawdown ft NTU
3-5min +-0.1 NA +/-3% +/-10%  +-03ppm  +/-10mV ¥ <0.33 +1- 20%
Stablization parametersfor the last three readings
22.20
(p Al \Z.% vy NLit)y 4uma 200 22.2.0 [2.39
m o ASo b DA'S a3 m 2 DO 2/2.20 8,c fl
m s TOD 44M <& 11.b 1.31 +43¢E Xoo 22.20 7.0ft>
nso Um3 .s ue + 31D 200 22-20 ~.43
A M MMHG 13.7> 1.1S) + STl 200 INNo  4.~7
1&00 U < HA 443.3 13S m o 4 (qO.ft 200 22 2>
\% 0\
Total Pump Time (min): Q2 Total Purge Volume (gal): |.M Reviewed by: —
Weather: | ((-aV-Xo
Comments:
Bottles Filled Preservative Codes: A-NONE B-HNO03 C-H2S04 D-NaOH E-HCIF-_
Preservative Preservative
Quantity Size Type Code Filtered Y/N Quantity Size Type Code Filtered Y/N
ft Note t T
3 4 . ft \
2 W \r J>

* Pump rate should be <500 mL/min for low-flow and <L gal/minfor high Volue.

K:\CHEM\Field Sampling\JH Campbell Forms\2020-Q4\Monitoring Well Sampling Worksheet_REVI_041220

Page ! of



Conturners energy
Countenlb

Laboratory Services Consumers Energy Company

Monitoring Well Sampling Worksheet

Well ID "T'W A0 5 Date U iA'L* Control Number X O -
bt Well Material: |2 pve hLesatio[n lron Galv. Steel
Purge Method: X Peristaltic Submersible Fultz Bailer
Depth to Water Tape: S/ :
QC SAMPLE: MS/MSD DUP- Sonde ID: ] 08C 1M Q ish Y 19M
Depth-to-water T/IPVC (ft) ((0+(3> Depth-To-Bottom T/PVC (ft) Completed by (jilf'Al.A
Time pH Temp Sp Cond DO DO ORP Pump Rate Water level  Turbidity
min units °C uS/em % sat. ppm mV mLimin Drawdown ft NTU
3-5 min +-0.1 NA +/-3% +-10% +-03ppm  +-lOmV * <0.33 +1-10%
Stablization parametersfor the last three readings
I§S§O0 Vo% €
I f sl TW oM a s 132.1 33.1 1.°0 1 240 lb. 25 % t>0
155 k. a . R I<bll 1% 1 I A I 2 40 Ib-25" °]1.1 1
(fool [1.z Vo'h-r 13-0 1-31 - 51-0 2 Ho> b 25
b0 b no.iG \on \ M -~ 3 1. f¢ 240 ['b -25 400
LifliL ey a M 90\ to -1 1. 010 '24 .1 4.25
1U»V 17-.2 <o03k> <\n\ 1-02 4 N 2Ho t- 24 4.0)
lta 21 1-22 li n °i\ 0 °i(o -<6Z 2M 0 b - 21
\oVo n .s3 \2.2 ‘S'10 ?.lo 04 \ -4 auo ib .25 $.°1D
UoXl n.vs 10.1, S 1Is 0"o0 240 k? 2°S 86 4
H o lt
Total Pump Time (min): 4 2 Total Purge Volume (gal): [p Reviewed by: yr
Weather:
Comments:
Bottles Filled Preservative Codes: A-NONE B-HNO03 C-H2S04 D-NaOH E-HO F-_
Preservative Preservative
Quantity Size Type Code Filtered Y/N Quantity Size Type Code Filtered Y/N
| A fcL_
1 t % \
1 ISO wo A \
A IL >t 6 '

* Pump rate should be <500 mL/minfor low-flow and <1 gal/minfor high Volurme.

K:\CHEM\Field Sampling\JH Campbell Forms\2020-Q4\Monitoring Well Sampling Worksheet_REVI_041220
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ConsumersEnergy
Counton03
Laboratory Services

Consumers Energy Company

\0 Monitoring Well Sampling Worksheet
Well ID_ TW -tW B £ e |P Uu2t> Control Number— X o-n"Ni- 0(0
Location JV[ cuMpbeii Well Material: PVC SS [*] lIron D Galv. Steel
Purge Method: Peristaltic Submersible Fultz Bailer
Depth to Water Tape: S/N:
QC SAMPLE: MS/MSD DUP- Sonde ID: Q 08C ] 11M O 15H y iOM
Depth-to-water T/PVC (ft) Depth-To-Bottom T/PVC (ft) Completed by /1 >ym»>
Time PH Temp Sp Cond DO DO ORP Pump Rate Water level  Turbidity
min units "C uS/cm %at ppm mV mL@nin Drawdown ft NTU
3-5min +-0.1 +-3%0 +/-10% ~03ppm  H-lomv <0.33 H-10%
4(aalf\|\ Sabjlzatlon parametersfor the last three readings
IVSM \ianb:— ~IM4-0 tnrz una la .4 C
VW8S  "|.foH YIA  \M4o 43-2 H.52- 2\a0 13MS 9i .01
not "IM \1A 12tS MS 0-4v 1 2b0 13.4S
nos \re\ 1181 3.+ 0<3"? 13MC  VAte
ruo -im nn 126-4 . . 0-35 -‘K.0 Q@D 134S" 1.32
ilI£ 'i-Vo ISO.1 39, 03>3 'YoD ISMS  “7.53
mO Tty \|<b IIBO't 3.1 0 3 3 'QQQ 2b0 13-43*“ 305
m \
Total Pump Time (min): an Total Purge Volume (gal): 1'6 Reviewed by:
Weather: n %0
Comments:
Bottles Filled Preservative Codes: A-NONE B-HNO3 C-H2S04 D-NaOH E-HC F-
Preservative Preservative
Quantity Size Type Code Filtered Y/N Quantity Size Type Code Filtered Y/N
1 t v s x y W fC /
\ T h
| 1 A
a \ 4 A (5 1

* Pump rate should be <500 mL/minfor low-flow and <1 gal/minfor high Volurme.

K:\CHEM\Field Sampling\JH Campbell Forms\2020-Q4\Monitoring Well Sampling Worksheet REVI_041220 Page | of



Cansttnters Fnerjjy
Couniatlb
Laboratory Services

Well ID ‘.'bS
Locaton \ IV r)t\\
Purge Method: X | Peristaltic
Depth to Water Tttpe:
QC SAMPLE: MS/MSD
Depth-to-water T/PVC (ft)
Time PH Temp
min units °C
3-5 min +-01 NA
ISSS
s.fto IH.T)
1400
i40£ 1,-30 is.fe
j mo [ |3ﬂ
\H\A m3
Kro 14.44
IHTV
Total Pump Time (min): S CA
Weather:
J1
Comments:
Bottles Filled
Quantity Size Type
1
1 \
\ |
1U \>

Preservative Codes:

Consumers Energy Company

Monitoring Well Sampling Worksheet

Date 10 O" -20
Well Material: 7\ PVC
Submersible
SIN :
DUP- Sonde ID:
Depth-To-Bottom T/PVC (ft)
Sp Cond DO DO
uS/cm %Bat. ppm
+-3%0 +/-10% +/- 0.3ppm

Control Number A-O'
S

Fultz

Q] osc

ORP

mV
+/-10mv

Stabiization parametersfor the last three readings

g4.2 Uo

44.6 tno
41 .n %.<bo
44:2 V> <bns
44-1 6e4 ft-13
soo 8C4 i.h?
Total Purge Volume (gal). [.L]

Preservative
Code Filtered Y/N Quantity
A />
& 1
A T
ft |

Pump rate should be <500 mL/minfor low-flow and <1 gal/minfor high Volume.

14~
WuU-"I

-fHH.O
xkT i.3

Size

K:\CHEM\Field Sampling\JH Campbell Forms\2020-Q4\Monitoring Well Sampling Worksheet_REVI_041220

A-NONE BHNO03 C-H2S04 D-NaOH E-HO F-_

- (5_
Iron [ Galv. Steel
Bailer
)1 Q v N oM
Completed by
Pump Rate Water level  Turbidity
mL/min Drawdown ft NTU
* <0.33 +/-10%
1S.41
A (0 U 1
Xo0o0 ICW/ .pog)
2 00 i<aw)
200 If.Ml
200 IS.MI M.80
(90 1?2mMm
Reviewed by:
*
Preservative
Type Code Filtered Y/N
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Consumers Cnergy
Countm I*)

Laboratory Services Consumers Energy Company
Monitoring Well Sampling Worksheet

Well ID Date It> 21-20 Control Number 13

Location Well Material: [ ]PVMC 1 SS Iron Galv. Seel

Purge Method: Peristaltic Submersible Fultz Bailer

Depth to Water T ape: SN :

QC SAMPLE: MS/MSD DUP- Sonde ID: ] 8C Q 1M [ " 15H A~  19M

Depth-to-waterT/PVC (ft) Depth-To-Bottom T/PVC (ft) V2 >3 Completed by
Time PH Temp Sp Cond DO DO ORP Pump Rate Water level  Turbidity
min units °C uS/cm Yosat. ppm mvV mL/min  Drawdown ft NTU

3-5min +/-0.1 NA +/-3% +/-10%  +-03ppm  H-10mv <0.33 +-10%

Stablization parametersfor the last three readings

10S°l
t>H3  (0-8S' s l4H.t> T |.[4 -\£0 .0 t>0 )D4-W
\t>48 2W.S b.nn  -14P .2 100 ft- 11
M 3 tr\% a.Mm 233-3 4 1 0-MS - n * | | OD ft 1 4M 3
>41 il 3.0 0.72. iri.TX
\t>3 ct1l 3.0 0*31 )00 ft-2<3
<
Wb ft. IT 4 aCo.»4 03>0 ™ = \00 ft 2b
WP
Total Pump Time (min): SO Total Purge Volume (gal): 0 % Reviewed by: \f
Weather:
Comments:
Bottles Filled Preservative Codes: A-NONE B-HNO3 C-H2S04 D-NaOH E-HC F-_
Preservative Preservative
Quantity Size Type Code Filtered Y/N Quantity Size Type Code Filtered Y/N
\ Vi yrotft A
\ I
\ L ft \
vl ft

* Pump rate should be <500 mL/minfor low-flow and <1 gal/minfor high Volurme.
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Consumers Energy

Counter)lb

Laboratory Services Consumers Energy Company
Monitoring Well Sampling Worksheet

1
Well ID P l' 4 O Date Control Number
Location O rw e ll Well Material: e N S [] Iron [[] Galv. Steel
Purge Method: Peristaltic Submersible Fultz Bailer
Depth to Water Tape: S/N:
QC SAMPLE: MS/MSD XJ ma SondeID: o 08C o 11M o 15H g ] 19M
Depth-to-water T/PVC (ft) Depth-To-Bottom T/PVC (ft) -T ia S L Completed by
Time pH Temp Sp Cond DO DO ORP Pump Rate Water level  Turbidity
mm units uS/cm % sat. ppm mV mL/min Drawdown ft NTU
3-5min +/-0.1 NA +/-3% +/-10% +/- 0.3ppm +/- 10mV <0.33 +/-10%

Stablization parametersfor the last three readings

m i «.n

Lfeu |04 ) 200 °i-V
0%30| g (01 \\n 1.30 "200 811
A4 C %l 101 9)25 -z -ZC -H3S-1 Z0O

[o]
ot>4° 10-\ 92-3 \(.0 123> 'MHI.O aoo °olL T4|
_Ooteo m
Total Pump Time (min): _ a Total Purge Volume (gal) \-O Reviewed by:
Weather: CAWIAVA) {
Comments:
Bottles Filled Preservative Codes: A-NONE B-HNO3 C-H2S04 D-NaOH E-HCQ F-_
Preservative Preservative
Quantity Size Type Code Filtered Y/N Quantity Size Type Code Filtered Y/N
Z fiv U r A N.
2 1 \ 3 't
Z \ r

n Y 3

* Pump rate should be <500 mL/minfor low-flow and <1 gal/minfor high Volume.
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Cnntumers Fncrtjy

Laboratory Services Consumers Energy Company

Monitoring Well Sampling Worksheet

WellID  M-W Date \&2J>.20 Control Number 70 . | A

Location aw CftW tptoiA Well Material: rXpvec o SS | | Iron O Galv. Steel

Purge Method: Peristaltic Submersible Fultz Bailer

Depth to Water Tape: S/IN:

QC SAMPLE: MS/MSD DUP- Sonde ID: 08C Z 11M 18H & 19M

Depth-to-water T/PVC (ft) Depth-To-Bottom T/PVC (ft) Completed by (j w.
Time pH Temp Sp Cond DO DO ORP Pump Rate Water level  Turbidity
min units uS/cm % sat. ppm mV mL/min Drawdown ft NTU

3-5min +/- 0.1 NA +/-3% +/-10% +/- 0.3ppm +/-10mV <0.33 +/-10%

Stablization parametersfor the last three readings

Comments:
Bottles Filled Preservative Codes: A-NONE B-HNO3 C-H2S04 D-NaOH E-HCIF-_
Preservative Preservative
Quantity Size Type Code Filtered Y/N Quantity Size Type Code Filtered Y/N
- >
\ tLS fvd s ~ T ~
1

* Pump rate should be <500 mL/minfor low-flow and <1 gal/minfor high Volume.

K:\CHEM\Field Sampling\JH Campbell Forms\2020-Q4\Monitoring Well Sampling Worksheet_REVI_041220 Page of



ConsumersEnergy
Counter)Ib

Laboratory Services Consumers Energy Company

Monitoring Well Sampling Worksheet

Well ID KA-W' IOAGL Date )V X I.lo Control Number XP-(In7~ ("7
Location Well Material: | PvC O 83 Iron 0O Galv. Steel
Purge Metho g- >Cc Peristaltic Submersible Fultz Bailer
Depth to Water Tape: S/IN:
QC SAMPLE: MS/MSD DUP- Sonde ID: J 08C 41 1 1M 1 15H ] 19M
Depth-to-water T/PVC (ft) Depth-To-Bottom T/PVC (ft) Completed bv
Time pH Temp Sp Cond DO DO ORP Pump Rate Water level  Turbidity
min units °C uS/cm % sat. ppm mV mL/min Drawdown ft NTU
3-5 min +-0.1 NA +/-3% +/-10% +-0.3ppm  +-lOomV * <0.33 +/-10%
Stablization parametersfor the last three readings
|6 ~S
4
T
lo.X-2
ISM C\ M U hru
J
Total Pump Time (min): « Total Purge Volume (gal): Reviewed by: fo~
Weather: /l-oty-'Jo
Comments:
Bottles Filled Preservative Codes: A-NONE B-HNO3 C-H2S04 D-NaOH E-HA F-_
Preservative Preservative
Quantity Size Type Code Filtered Y/N Quantity Size Type Code Filtered Y/N
* Pump rate should be <500 mL/minfor low-flow and <1 gal/minfor high Volume.
K:\CHEM\Field Sampling\JH Campbell Forms\2020-Q4\Monitoring Well Sampling Worksheet_REVI_041220 Page ! of |



Appendix C
Nature and Extent Data Summary
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1540 Eisenhower PI. T 734.971.7080
Ann Arbor, MI 48108 TRCcompanies.com

Technical Memorandum

Date: January 30, 2021
To: Bethany Swanberg, Consumers Energy
From: Sarah Holmstrom, TRC

Kristin Lowery, TRC
CC: Brad Runkel, Consumers Energy
Project No.: 367390.0000

Subiject: 2020 Nature and Extent Data Summary, JH Campbell Pond A, Consumers Energy,
West Olive, Michigan

In response to the United States Environmental Protection Agency’s (U.S. EPA’s) Resource
Conservation and Recovery Act (RCRA) Coal Combustion Residual rule (“CCR Rule”) promulgated on
April 17, 2015, as amended, Consumers Energy Company (Consumers Energy) has conducted
groundwater monitoring at the JH Campbell (JHC) Pond A CCR Unit. During the statistical evaluation
of the initial assessment monitoring event (June 2018) for Pond A, arsenic was present in one or
more downgradient monitoring well(s) at statistically significant levels exceeding the Groundwater
Protection Standards (GWPSs)'.

The CCR Rule 40 CFR §257.96(a) requires that an owner or operator initiate an assessment of
corrective measures (ACM) to prevent further release, to remediate any releases, and to restore
impacted areas to original conditions if any Appendix IV constituent has been detected at a statistically
significant level exceeding a GWPS. The Assessment of Corrective Measures (ACM) (TRC,
September 2019) was initiated on April 15, 2019 and was certified and submitted to the Michigan
Department of Environment, Great Lakes, and Energy (EGLE) on September 11, 2019 in accordance
with the schedule in §257.96.

Per §257.95(g)(1), in the event that the facility determines, pursuant to §257.93(h), that there is a
statistical exceedance of the GWPSs for one or more of the Appendix IV constituents, the facility must
characterize the nature and extent of the release of CCR as well as any site conditions that may affect
the remedy selected. The nature and extent data consist of Appendix Il and IV constituents collected
from the background and downgradient CCR monitoring well networks and from supplemental
downgradient wells in the EGLE-approved JHC Dry Ash Landfill Hydrogeological Monitoring Plan
(HMP)2 monitoring network. In addition to the existing HMP wells, TRC, on behalf of Consumers

T TRC. 2019. Statistical Evaluation of Initial Assessment Monitoring Sampling Event, JH Campbell Pond A CCR Unit,
Consumers Energy Company, West Olive, Michigan. January 14.

2 Consumers Power Company. 1996. Hydrogeological Monitoring Plan for JH Campbell Ash Storage Facility,
Consumers Power Company, Solid Waste Disposal Area, Coal Ash, Type lll. September.
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Technical Memorandum

Energy, installed shallow and deep step out wells (MW-14S, MW-14D, PZ-23S, PZ-23D, PZ-24S, PZ-
24D, PZ-40S) nested with existing downgradient wells MW-14, PZ-23, PZ-24, and PZ-40 (shallow well
only) in April 2018 to further characterize the horizontal and vertical distribution of Appendix Ill and IV
constituents in groundwater downgradient from the CCR units. Several of these monitoring wells (MW-
14S, PZ-24S, PZ-40S), in addition to existing HMP monitoring well MW-13, were also incorporated into
the EGLE-approved Pond A Assessment Monitoring Plan (Pond A AMP) (TRC, July 2019), which was
developed to comply with the Michigan Part 115 program. Five shallow and deep step-out temporary
monitoring wells were installed downgradient of Pond A (TW-19-04A, TW-19-04B, TW-19-05, TW-19-
06A, and TW-19-06B) in June 2019. The locations of the additional downgradient step out wells are
shown on Figure 1. Nature and extent sampling in 2020 included shallow step-out wells in addition to
wells and parameters monitored quarterly as part of the Pond A HMP. A summary of the nature and
extent groundwater data collected in 2020 are provided on Table 1. The TDS data collected from the
supplemental downgradient wells during the October 2020 event contained potential errors introduced
from inaccurate pre-determined bag weights provided by the lab materials manufacturer and results
varied significantly from historical data at each of the monitoring wells; therefore, the TDS data have
been considered unusable for the purposes of the nature and extent monitoring program. The soil
boring logs and well construction diagrams for the step out monitoring wells utilized for the nature and
extent groundwater sampling are included in Appendix A of the 2019 Annual Groundwater Monitoring
and Corrective Action Report and Fourth Quarter 2019 Hydrogeological Monitoring Report (TRC,
January 2020).

As discussed in the ACM, the nature and extent of contamination (e.g. arsenic in groundwater) relative
to GWPSs has been defined per the RCRA CCR Rule requirements based on the site-specific
hydrogeology. The presence of nearby surface water bodies (Recirculation Pond and the Pigeon
River) as well as the unimpacted background monitoring wells to the north provide the boundaries for
the extent of the GWPS exceedances. In addition, the underlying clay unit prevents the downward
vertical migration of groundwater. Although Michigan Part 201 residential drinking water criteria are
exceeded, there are no onsite drinking water wells downgradient from Pond A and the closest
downgradient drinking water wells are located south and east of the Pigeon River, separated
hydraulically by the river. Shallow groundwater has the potential to vent to nearby surface water
boundaries that are not used for drinking water. Several Appendix Ill and IV constituents exceed the
Michigan Part 201 generic groundwater-surface water interface (GSI) criteria in on-site wells; however,
compliance for the GSI pathway is currently met for the Appendix IIl and IV constituents, including
arsenic, based on data collected from the step out wells/GSI monitoring wells and the National pollutant
Discharge Elimination System (NPDES) outfall at the Recirculation Pond. Compliance for the GSI
pathway will continue to be monitored in accordance with the EGLE-approved Pond A AMP.
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TRC | Consumers Energy

XAWPAAM\PJT2\367390\0000\GMR\Pond A\Attachments\Attch C\T367390.0-Appx C_rex

Summary of Groundwater Sampling Results (Analytical): February 2020 - October 2020

Table 1

JH Campbell Nature and Extent Wells — RCRA CCR Monitoring Program

West Olive, Michigan

Sample Location: MW-14S PZz-23S
Sample Date:] 2/11/2020 | 4/16/2020 | 7/16/2020 | 10/20/2020 | 2/11/2020 | 4/16/2020 | 7/15/2020 | 10/21/2020
MI Non-
Constituent Unit EPA MCL MI Residential* Residential* MI GSI?
Appendix I
Boron ug/L NC 500 500 7,200 28 21 28 44 30 22 113 25
Calcium mg/L NC NC NC 500 2.32 2.14 1.82 6.39 - 7.48 - 10.7
Chloride mg/L 250** 250" 250" 500@ <1.00 <1.00 <1.00 <1.00 -- <1.00 -- <1.00
Fluoride ug/L 4,000 NC NC NC < 1,000 < 1,000 < 1,000 < 1,000 - < 1,000 - < 1,000
Sulfate mg/L 250** 250" 250" 500@ 3.15 2.29 2.80 2.78 -- 3.83 -- 3.05
Total Dissolved Solids  [mg/L 500** 500 5000 500 22 29 33 NA® - 40 - NA®
[pH, Field SU 6.5 - 8.5** 6.5 - 85" 6.5 -85Y 6.5-9.0 5.8 5.0 5.4 5.2 7.2 6.6 6.8 6.4
Appendix IV
Antimony ug/L 6 6.0 6.0 130 <A1 <1 <A1 <1 <A1 <1 <A1 <1
Arsenic ug/L 10 10 10 10 <A1 <1 <A1 <1 <1 <1 <1 <1
Barium ug/L 2,000 2,000 2,000 820 8 8 9 8 -- <5 -- <5
Beryllium ug/L 4 4.0 4.0 18 <1 <1 <1 <1 -- <1 -- <1
Cadmium ug/L 5 5.0 5.0 3.5 <0.2 <0.2 <0.2 <0.2 -- <0.2 -- <0.2
Chromium ug/L 100 100 100 11 <A1 <1 <1 <1 <A1 2 <A1 <1
Cobalt ug/L NC 40 100 100 <6 <15 <6 <6 -- <15 -- <15
Fluoride ug/L 4,000 NC NC NC <1,000 < 1,000 < 1,000 < 1,000 -- < 1,000 -- < 1,000
Lead ug/L NC 4.0 4.0 39 <A1 <1 <A1 <1 - <1 - <1
Lithium ug/L NC 170 350 440 <10 <10 <10 <10 <10 <10 <10 <10
Mercury ug/L 2 2.0 2.0 0.20# <0.2 <0.2 <0.2 <0.2 -- <0.2 -- <0.2
Molybdenum ug/L NC 73 210 3,200 <5 <5 <5 <5 6 6 8 6
Radium-226 pCi/L NC NC NC NC -- <0.172 -- <0.493 -- <0.131 -- <0.475
Radium-228 pCi/L NC NC NC NC -- <0.414 -- <0.383 -- <0.403 -- <0.294
Radium-226/228 pCi/L 5 NC NC NC -- 0.450 -- <0.493 -- <0.403 -- <0.475
Selenium ug/L 50 50 50 5.0 <1 <1 <1 <1 <1 <1 <1 <1
Thallium ug/L 2 2.0 2.0 3.7 <2 <2 <2 <2 -- <2 -- <2
Michigan Part 115 Parameters
Iron ug/L 300** 300 300 500,000%® 278 75 151 102 -- 134 -- --
Copper ug/L 1,000** 1,000 1,000 15 1 <1 5 <1 - <1 - -
Nickel ug/L NC 100 100 86 <1 <1 <2 <2 <2 <1 <2 --
Silver ug/L 100** 34 98 0.2 <0.2 <0.2 <0.2 <0.2 - <0.2 - --
\Vanadium ug/L NC 4.5 62 27 <2 <2 <2 <2 <2 <2 <2 --
Zinc ug/L 5,000** 2,400 5.000" 190 11 <10 17 <10 -- <10 -- -
Notes:

ug/L - micrograms per liter.
mg/L - milligrams per liter.

SU - standard units; pH is a field parameter.

pCilL - picocuries per liter.

MCL - Maximum Contaminant Level, EPA Drinking Water Standards and Health Advisories, April 2012.

NA - not applicable.
NC - no criteria.
-- - not analyzed.

* - Michigan Part 201 Generic Drinking Water Cleanup Criteria, December 30, 2013.

** - Secondary Maximum Contaminant Level (SMCL), EPA Secondary Drinking Water Regulations (SDWR), April 2012.
A - Michigan Part 201 Groundwater Surface Water Interface (GSI) Criteria. Hardness-dependent criteria calculated using
site-specific hardness of 180 mg CaCO3/L as measured at surface water sample SW-01 collected on April 9, 2018

from the Pigeon River. Chromium GSI criterion based on hexavalent chromium per footnote {H}.
# - If detected above 0.20 ug/L, further evaluation of low-level mercury may be necessary to evaluate the GSI pathway
per Michigan Part 201 and EGLE policy and procedure 09-014 dated June 20, 2012.
BOLD value indicates an exceedance of one or more of the listed criteria.
RED value indicates an exceedance of the MCL.
All metals were analyzed as total unless otherwise specified.
(1) - Criterion is the aesthetic drinking water value per footnote {E}.
(2) - Criterion is based on the total dissolved solids GSI value per footnote {EE}.
(3) - Total dissolved solids data for the October 2020 event contained errors introduced by the laboratory materials manufacturer and were determined to be unusable.
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Table 1
Summary of Groundwater Sampling Results (Analytical): February 2020 - October 2020
JH Campbell Nature and Extent Wells — RCRA CCR Monitoring Program
West Olive, Michigan

Sample Location: Pz-24 PZ-24S
Sample Date:] 4/16/2020 | 10/21/2020 | 2/11/2020 | 4/16/2020 | 7/16/2020 | 10/21/2020
MI Non-
Constituent Unit EPA MCL MI Residential* Residential* MI GSI*

Appendix Il

Boron ug/L NC 500 500 7,200 176 183 26 <20 57 42
Calcium mg/L NC NC NC 500@ 20.9 26.0 2.39 3.16 2.88 7.58
Chloride mg/L 250** 250" 250" 500@ 2.51 5.49 <1.00 <1.00 <1.00 <1.00
Fluoride ug/L 4,000 NC NC NC < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000
Sulfate mg/L 250** 250" 250" 500@ 31.3 15.2 2.59 2.73 2.62 3.06
Total Dissolved Solids  |mg/L 500** 5000 500 500 157 NA® 42 28 61 NA®
[oH, Field SuU 6.5 - 8.5% 6.5 -850 65850 6.5-9.0 6.9 6.8 5.6 5.0 55 5.2
Appendix IV

Antimony ug/L 6 6.0 6.0 130 <1 <A1 <1 <A1 <1 <A1
Arsenic ug/L 10 10 10 10 <1 <1 <1 <1 1 1
Barium ug/L 2,000 2,000 2,000 820 13 15 25 24 28 32
Beryllium ug/L 4 4.0 4.0 18 <1 <1 <1 <1 <1 <1
Cadmium ug/L 5 5.0 5.0 3.5 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Chromium ug/L 100 100 100 11 1 <1 2 2 2 1
Cobalt ug/L NC 40 100 100 <15 <15 <6 <15 <6 <6
Fluoride ug/L 4,000 NC NC NC < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000
lLead ug/L NC 4.0 4.0 39 <1 <1 <1 <1 <1 <1
||Lithium ug/L NC 170 350 440 <10 <10 <10 <10 <10 <10
[Mercury ug/L 2 2.0 2.0 0.20% <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
[Molybdenum ug/L NC 73 210 3,200 11 9 <5 <5 <5 <5
||Radium-226 pCi/L NC NC NC NC 0.274 <0.734 -- <0.156 -- <0.538
||Radium-228 pCi/L NC NC NC NC <0.480 <0.390 -- <0.376 -- 0.517
Radium-226/228 pCi/L 5 NC NC NC <0.480 <0.734 -- <0.376 -- <0.538
Selenium ug/L 50 50 50 5.0 <1 <1 <1 <1 <1 <1
Thallium ug/L 2 2.0 2.0 3.7 <2 <2 <2 <2 <2 <2
Michigan Part 115 Parameters

Iron ug/L 300** 300% 300% 500,000 8,100 -- 283 488 687 552
Copper ug/L 1,000** 1,000 1,000 15 <1 - 2 <1 1 2
Nickel ug/L NC 100 100 86 <1 - 2 <1 <2 <2
Silver ug/L 100** 34 98 0.2 <0.2 -- <0.2 <0.2 <0.2 <0.2
Vanadium ug/L NC 4.5 62 27 3 -- <2 2 3 3
Zinc ug/L 5,000** 2,400 5.000" 190 32 -- <10 <10 19 <10
Notes:

ug/L - micrograms per liter.

mg/L - milligrams per liter.

SU - standard units; pH is a field parameter.

pCi/L - picocuries per liter.

MCL - Maximum Contaminant Level, EPA Drinking Water Standards and Health Advisories, April 2012.

NA - not applicable.

NC - no criteria.

-- - not analyzed.

* - Michigan Part 201 Generic Drinking Water Cleanup Criteria, December 30, 2013.

** - Secondary Maximum Contaminant Level (SMCL), EPA Secondary Drinking Water Regulations (SDWR), April 2012.

A - Michigan Part 201 Groundwater Surface Water Interface (GSI) Criteria. Hardness-dependent criteria calculated using
site-specific hardness of 180 mg CaCO3/L as measured at surface water sample SW-01 collected on April 9, 2018
from the Pigeon River. Chromium GSI criterion based on hexavalent chromium per footnote {H}.

# - If detected above 0.20 ug/L, further evaluation of low-level mercury may be necessary to evaluate the GSI pathway
per Michigan Part 201 and EGLE policy and procedure 09-014 dated June 20, 2012.

BOLD value indicates an exceedance of one or more of the listed criteria.

RED value indicates an exceedance of the MCL.

All metals were analyzed as total unless otherwise specified.

(1) - Criterion is the aesthetic drinking water value per footnote {E}.

(2) - Criterion is based on the total dissolved solids GSI value per footnote {EE}.

(3) - Total dissolved solids data for the October 2020 event contained errors introduced by the laboratory materials manufacturer and were deterr
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Summary of Groundwater Sampling Results (Analytical): February 2020 - October 2020

Table 1

JH Campbell Nature and Extent Wells — RCRA CCR Monitoring Program

West Olive, Michigan

Sample Location: PZ-40 PZ-40S
Sample Date:] 4/16/2020 | 10/21/2020 | 2/11/2020 | 4/14/2020 | 7/16/2020 | 10/21/2020
MI Non-
Constituent Unit EPA MCL MI Residential* Residential* MI GSI*

Appendix Il

Boron ug/L NC 500 500 7,200 153 67 <20 <20 30 27
Calcium mg/L NC NC NC 500@ 11.2 12.6 1.36 1.65 1.35 3.51
Chloride mg/L 250** 250" 250" 500@ 2.58 2.85 <1.00 <1.00 <1.00 <1.00
Fluoride ug/L 4,000 NC NC NC < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000
Sulfate mg/L 250** 250" 250" 500@ 13.3 8.62 2.65 2.72 2.47 1.51
Total Dissolved Solids  |mg/L 500** 5000 500 500 79 NA® 30 33 33 NA®
|pH, Field SU 6.5 - 8.5** 6.5-85Y 6.5 - 85" 6.5-9.0 5.9 5.9 5.1 4.4 4.9 4.6
Appendix IV

Antimony ug/L 6 6.0 6.0 130 <1 <A1 <1 <A1 <1 <1
Arsenic ug/L 10 10 10 10 <1 <1 <1 <1 <1 <1
Barium ug/L 2,000 2,000 2,000 820 15 12 25 22 19 19
Beryllium ug/L 4 4.0 4.0 18 <1 <1 <1 <1 <A1 <1
Cadmium ug/L 5 5.0 5.0 3.5 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Chromium ug/L 100 100 100 11 <A1 <1 1 1 1 2
Cobalt ug/L NC 40 100 100 <15 <15 <6 <15 <6 <6
Fluoride ug/L 4,000 NC NC NC < 1,000 < 1,000 <1,000 < 1,000 < 1,000 < 1,000
lLead ug/L NC 4.0 4.0 39 <1 <1 <1 <1 <1 <1
||Lithium ug/L NC 170 350 440 <10 <10 <10 <10 <10 <10
[Mercury ug/L 2 2.0 2.0 0.20% <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
[Molybdenum ug/L NC 73 210 3,200 7 6 <5 <5 <5 <5
||Radium-226 pCi/L NC NC NC NC <0.165 <0.548 -- <0.142 -- <0.614
||Radium-228 pCi/L NC NC NC NC <0.356 <0.302 -- <0.370 -- <0.442
Radium-226/228 pCi/L 5 NC NC NC 0.392 <0.548 -- <0.370 -- <0.614
Selenium ug/L 50 50 50 5.0 <1 <1 <1 <1 <1 <1
Thallium ug/L 2 2.0 2.0 3.7 <2 <2 <2 <2 <2 <2
Michigan Part 115 Parameters

Iron ug/L 300** 300" 300 500,000 69 - 144 168 174 582
Copper ug/L 1,000** 1,000 1,000 15 <1 - 1 <1 2 2
Nickel ug/L NC 100 100 86 <1 -- <1 <1 <2 <2
Silver ug/L 100** 34 98 0.2 <0.2 -- <0.2 <0.2 <0.2 <0.2
Vanadium ug/L NC 4.5 62 27 <2 -- <2 <2 <2 <2
Zinc ug/L 5,000** 2,400 5.000" 190 <10 -- <10 <10 19 <10
Notes:

ug/L - micrograms per liter.
mg/L - milligrams per liter.

SU - standard units; pH is a field parameter.

pCi/L - picocuries per liter.

MCL - Maximum Contaminant Level, EPA Drinking Water Standards and Health Advisories, April 2012.

NA - not applicable.
NC - no criteria.
-- - not analyzed.

* - Michigan Part 201 Generic Drinking Water Cleanup Criteria, December 30, 2013.

** - Secondary Maximum Contaminant Level (SMCL), EPA Secondary Drinking Water Regulations (SDWR), April 2012.
A - Michigan Part 201 Groundwater Surface Water Interface (GSI) Criteria. Hardness-dependent criteria calculated using
site-specific hardness of 180 mg CaCO3/L as measured at surface water sample SW-01 collected on April 9, 2018

from the Pigeon River. Chromium GSI criterion based on hexavalent chromium per footnote {H}.
# - If detected above 0.20 ug/L, further evaluation of low-level mercury may be necessary to evaluate the GSI pathway
per Michigan Part 201 and EGLE policy and procedure 09-014 dated June 20, 2012.
BOLD value indicates an exceedance of one or more of the listed criteria.
RED value indicates an exceedance of the MCL.
All metals were analyzed as total unless otherwise specified.
(1) - Criterion is the aesthetic drinking water value per footnote {E}.
(2) - Criterion is based on the total dissolved solids GSI value per footnote {EE}.
(3) - Total dissolved solids data for the October 2020 event contained errors introduced by the laboratory materials manufacturer and were deterr
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Table 1
Summary of Groundwater Sampling Results (Analytical): February 2020 - October 2020
JH Campbell Nature and Extent Wells — RCRA CCR Monitoring Program
West Olive, Michigan

Sample Location: TW-19-04A TW-19-05 TW-19-06A
Sample Date:| 2/11/2020 | 4/14/2020 [ 10/21/2020 2/11/2020 | 4/16/2020 | 10/21/2020 2/11/2020 | 4/16/2020 | 10/21/2020
MI Non-
Constituent Unit EPA MCL MI Residential* Residential* MI GSI*

Appendix Il

Boron ug/L NC 500 500 7,200 1,350 760 1,610 79 95 152 228 210 214
Calcium mg/L NC NC NC 500@ 58.0 54.6 60.9 22.1 38.6 74.2 20.7 19.6 18.3
Chloride mg/L 250** 250" 250" 500@ 3.03 3.28 1.18 1.10 5.67 22.5 <1.00 <1.00 1.10
Fluoride ug/L 4,000 NC NC NC < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 < 1,000
Sulfate mg/L 250** 250" 250" 500@ 31.9 28.6 37.3 6.35 49.7 80.3 11.2 10.8 8.47
Total Dissolved Solids |mg/L 500** 500 500 500 242 234 NA® 81 199 NA® 113 107 NA®
|pH, Field SU 6.5 - 8.5** 65 -85% 6.5 - 8.50 6.5-9.0 7.6 7.2 7.0 7.9 7.3 7.3 7.8 6.6 7.4
Appendix IV

Antimony ug/L 6 6.0 6.0 130 3 3 3 3 2 2 <1 <1 <1
Arsenic ug/L 10 10 10 10 <1 <1 <1 <1 <1 <1 <1 <1 <1
Barium ug/L 2,000 2,000 2,000 820 78 7 86 6 12 26 7 8 6
Beryllium ug/L 4 4.0 4.0 18 <A1 <1 <A1 <1 <A1 <1 <1 <1 <1
Cadmium ug/L 5 5.0 5.0 3.5 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Chromium ug/L 100 100 100 11 <A1 <1 <A1 1 <A1 <1 <1 <1 <1
Cobalt ug/L NC 40 100 100 <6 <15 <6 <6 <15 <6 <6 <15 <6
Fluoride ug/L 4,000 NC NC NC <1,000 < 1,000 <1,000 < 1,000 <1,000 < 1,000 < 1,000 < 1,000 < 1,000
lLead ug/L NC 4.0 4.0 39 <1 <1 <1 <1 <1 <1 <1 <1 <1
||Lithium ug/L NC 170 350 440 19 18 21 17 20 26 <10 <10 <10
||Mercury ug/L 2 2.0 2.0 0.20# <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
||M0bedenum ug/L NC 73 210 3,200 166 69 56 <5 <5 <5 56 41 24
||Radium-226 pCi/L NC NC NC NC -- 0.162 <0.475 - <0.119 <0.382 -- <0.204 <0.442
||Radium-228 pCi/L NC NC NC NC -- <0.381 <0.420 - <0.386 <0.172 -- <0.403 <0.332
Radium-226/228 pCi/L 5 NC NC NC -- <0.381 0.576 - <0.386 <0.382 -- <0.403 <0.442
Selenium ug/L 50 50 50 5.0 162 213 308 38 31 19 7 13 <1
Thallium ug/L 2 2.0 2.0 3.7 <2 <2 <2 <2 <2 <2 <2 <2 <2
Michigan Part 115 Parameters

Iron ug/L 300** 300 300 500,000 35 38 <20 71 23 <20 265 200 134
Copper ug/L 1,000** 1,000 1,000 15 <1 <1 <1 1 1 2 1 1 <1
Nickel ug/L NC 100 100 86 1 <1 <2 2 <1 <2 <1 <1 <2
Silver ug/L 100** 34 98 0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Vanadium ug/L NC 4.5 62 27 <2 <2 <2 <2 <2 <2 <2 2 <2
Zinc ug/L 5,000* 2,400 5.000" 190 <10 14 <10 <10 <10 <10 <10 <10 <10

Notes:
ug/L - micrograms per liter.

mg/L - milligrams per liter.

SU - standard units; pH is a field parameter.

pCi/L - picocuries per liter.

MCL - Maximum Contaminant Level, EPA Drinking Water Standards and Health Advisories, April 2012.

NA - not applicable.

NC - no criteria.

-- - not analyzed.

* - Michigan Part 201 Generic Drinking Water Cleanup Criteria, December 30, 2013.

** - Secondary Maximum Contaminant Level (SMCL), EPA Secondary Drinking Water Regulations (SDWR), April 2012.
A - Michigan Part 201 Groundwater Surface Water Interface (GSI) Criteria. Hardness-dependent criteria calculated using
site-specific hardness of 180 mg CaCO3/L as measured at surface water sample SW-01 collected on April 9, 2018

from the Pigeon River. Chromium GSI criterion based on hexavalent chromium per footnote {H}.
# - If detected above 0.20 ug/L, further evaluation of low-level mercury may be necessary to evaluate the GSI pathway
per Michigan Part 201 and EGLE policy and procedure 09-014 dated June 20, 2012.
BOLD value indicates an exceedance of one or more of the listed criteria.
RED value indicates an exceedance of the MCL.
All metals were analyzed as total unless otherwise specified.
(1) - Criterion is the aesthetic drinking water value per footnote {E}.
(2) - Criterion is based on the total dissolved solids GSI value per footnote {EE}.
(3) - Total dissolved solids data for the October 2020 event contained errors introduced by the laboratory materials manufacturer and were deterr
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January 30, 2021

Subject:

Semiannual Progress Report - Selection of Remedy
JH Campbell Bottom Ash Ponds 1-2 CCR Unit

JH Campbell Pond A CCR Unit

This Semiannual Progress Report, prepared as a requirement of §257.97(a) of 40 CFR Parts 257 and
261, Disposal of Coal Combustion Residuals from Electric Utilities, under subtitle D of the Resource
Conservation and Recovery Act (RCRA), also known as the Coal Combustion Residuals (CCR) rule,
describes progress toward selecting and designing remedies for two CCR units that triggered
Assessment of Corrective Measures (ACM) under the CCR Rule at the JH Campbell Solid Waste
Disposal Area: Bottom Ash Ponds 1-2 and Pond A. Based on the schedule of self-implementation
prescribed in the CCR Rule, a progress report is required to be prepared semiannually upon
completion of the Assessment of Corrective Measures Report until the remedy is selected. It is
noteworthy that remedy selection for the Bottom Ash Ponds 1-2 and Pond A, prescribed by the
CCRRule, is being undertaken in coordination with a Michigan Department of Environment, Great
Lakes, and Energy (EGLE) Consent Agreement 115-01-2018, which was executed on December
28, 2018.

Consumers Energy (CE) reported statistically significant exceedances above the groundwater
protection standard (GWPS) for a single Appendix IV constituent, arsenic, in the “Notification of
Appendix IV Constituent Exceeding Groundwater Protection Standard per 8257.95(Q)”
(Consumers Energy Company, January 2019).

Unit with GWPS | Constituent # of Downgradient
Exceedance Wells Observed

Pond A Arsenic 1of6

Bottom Ash Ponds 1-2 | Arsenic 20of5

Subsequently, Assessment of Corrective Measures Reports (TRC, September 2019) were
completed on September 11, 2019 for Bottom Ash Ponds 1-2 and Pond A.



An initial semi-annual progress report dated January 30th, 2020 was made available on the CE
public-facing website as part of the “2019 Annual Groundwater Monitoring and Corrective Action
Report” (TRC, January 2020) for Bottom Ash Ponds 1-2 and Pond A.

Assessment Activities

Bottom Ash Ponds 1-2

Consumers Energy has performed CCR removal at Bottom Ash Ponds 1-2 as documented in the
“JH Campbell Generating Facility Bottom Ash Ponds 1-2 Closure Plan,” (Golder, January 2018).
Following the permanent cessation of hydraulic loading, CCR removal activities were completed
in October 2018. On October 22, 2019 EGLE provided written concurrence that all bottom ash had
been removed from Bottom Ash Ponds 1-2 based on multiple lines of evidence described in the
approved closure work plan.

Consumers Energy continues to monitor Bottom Ash Ponds 1-2 semiannually for Appendix Il and
IV constituents.

Pond A

Consumers Energy closed Pond A according to the “JH Campbell Generating Facility Pond A
Closure Plan, West Olive, Michigan” (Golder, October 2016) and an updated closure plan
detailing the final cover system submitted to EGLE in February 2019. The state closure certification
as required by Paragraph 4.2 of Consent Agreement WMRPD No. 115-01-2018 was approved by
EGLE on November 25, 2019.

Since the installation of the final cover, three rounds of semiannual sampling have been
conducted at Pond A. In accordance with Consent Agreement 115-01-2018, a revised
Hydrogeological Monitoring Plan, Pond A Hydrogeological Monitoring Plan, JH Campbell Power
Plant, West Olive, Michigan (HMP) (TRC, March 2019; Revised July 2019) was submitted to EGLE
and approved in August 2019. The Pond A well network is being sampled quarterly under the EGLE-
approved HMP.



2020 Data Analysis

Analytical results and details of the statistical evaluations from semiannual sampling are detailed
in the respective “2020 Annual Groundwater Monitoring and Corrective Action Report” (TRC,
January 2021) for each unit, to which this memo is appended. A summary of the results is included
below.

Bottom Ash Ponds 1-2

Arsenic concentrations at MW-15002 reached a local maximum in 2018, during the same time
period that significant earthwork was being completed to remove ash from the pond. There has
been a steady decrease in observed concentrations of arsenic at MW-15002 since ash removal
was completed, including the most recent results collected in 2020. Concentrations of arsenic at
MW-15003 have remained steady at or near the GWPS since 2018.

Since the cessation of hydraulic loading and removal of CCR at Bottom Ash Ponds 1-2,
groundwater flow direction has changed significantly and MW-15002 and MW-15003 are no
longer downgradient of the former CCR unit. Concentrations at these wells are not necessarily
representative of groundwater that is solely influenced by Bottom Ash Ponds 1-2. The wells
continue to be monitored to evaluate groundwater quality since the removal of CCR.

As detailed in Section 4.1 of the 2020 Annual Groundwater Monitoring and Corrective Action
Report” (TRC, January 2021) for Bottom Ash Ponds 1-2, Nature and Extent sampling performed
pursuant to 257.95(g)(1) demonstrates that arsenic is not observed at levels which threaten human
health or the environment in downgradient wells, and exceedances of the GWPS for arsenic are
limited to Consumers Energy property near the solid waste boundary of the former unit.

Pond A

Arsenic concentrations exceed the GWPS at a single well, MW-15011. These concentrations
reached an apparent local maximum coincidental to the installation of the final cover system in
2019. Subsequent rounds of quarterly and semiannual sampling for arsenic at MW-15011 show a
visual decline since final cover installation. Semiannual sampling results in 2020 may indicate that
arsenic concentrations are equilibrating.

No additional statistically significant observations were made in the 2020 data set. Nature and
Extent sampling continues to demonstrate the arsenic is not found at wells downgradient of Pond
A at levels which exceed the GWPS. The dewatering of the impoundment in 2018 followed by the



completion of the final cover in 2019 has changed groundwater flow direction. Mounding is no
longer observed near the unit, and static water levels have dropped by multiple feet.

Conclusions

Bottom Ash Ponds 1-2

The general decrease in arsenic concentrations suggest that source removal continues to have
an observable impact on groundwater quality. Changing concentrations indicate that the system
is establishing a new equilibrium following source removal. Nature and Extent sampling suggests
that the GWPS exceedances do not pose an immediate threat to human health or the
environment. Continued monitoring at Bottom Ash Ponds 1-2 is appropriate to understand the
new geochemical equilibrium being established at the former unit and determine if the formal
selection of a remedy beyond source control is required.

Pond A

Additional data gathering activities will be conducted downgradient of Pond A in 2021 to support
the development of the Remedial Action Plan being submitted to the State of Michigan under
Consent Agreement 115-01-2018. These data collection activities will further refine the definition
of the nature and extent of arsenic concentrations associated with CCR management at the JH
Campbell site and inform the selection of a final remedy, if necessary, following source control at
Pond A.

Remedy Selection Process

The ACM Report identified source removal and final cover as primary corrective actions for Ponds
1-2 and Pond A, respectively, but also considered five technically feasible groundwater
management alternatives to address the potential for residual arsenic. Additional data collected
under the state and federal groundwater monitoring programs is being used to inform remedy
selection and the creation of a Remedial Action Plan under the December 2018 agreement with
EGLE.

If necessary, following the source control activities, the remedy for Ponds 1-2 and Pond A will be
formally selected per §257.97 once the selected option is reviewed and commented on by EGLE
and a public meeting is conducted at least 30-days prior to the final selection as required under
§257.96(e).



References

Consumers Energy Company. January 2020. Initial Semiannual Progress Report, JH Campbell
Bottom Ash Ponds 1-2 CCR Unit, JH Campbell Pond A CCR Unit.

Consumers Energy Company. January 14, 2019. Notification of Appendix IV Constituent
Exceeding Groundwater Protection Standard per §257.95(g), JH Campbell Ponds 1-2
CCR Unit.

Consumers Energy Company. January 14, 2019. Notification of Appendix IV Constituent
Exceeding Groundwater Protection Standard per §257.95(g), JH Campbell Pond A CCR
Unit.

Golder Associates. January 2018. JH Campbell Generating Facility Bottom Ash Ponds 1-2
Closure Plan, West Olive, Michigan. Prepared for Consumers Energy Company.

Golder Associates. October 2016. JH Campbell Generating Facility Pond A Closure Plan,
West Olive, Michigan. Prepared for Consumers Energy Company.

TRC Environmental Corporation. January 2021. 2020 Annual Groundwater Monitoring and
Corrective Action Report, JH Campbell Power Plant, Ponds 1-2 North and 1-2 South
CCR Unit. Prepared for Consumers Energy Company.

TRC Environmental Corporation. January 2021. 2020 Annual Groundwater Monitoring and
Corrective Action Report, JH Campbell Power Plant, Pond A CCR Unit. Prepared for
Consumers Energy Company.

TRC Environmental Corporation. January 2020. 2019 Annual Groundwater Monitoring and
Corrective Action Report, JH Campbell Power Plant, Ponds 1-2 North and 1-2 South
CCR Unit. Prepared for Consumers Energy Company.

TRC Environmental Corporation. January 2020. 2019 Annual Groundwater Monitoring and
Corrective Action Report, JH Campbell Power Plant, Pond A CCR Unit. Prepared for
Consumers Energy Company.

TRC Environmental Corporation. September 2019. Assessment of Corrective Measures,
Consumers Energy Company JH Campbell Ponds 1-2 North and 1-2 South and Pond A
Coal Combustion Residual Units. Prepared for Consumers Energy Company.

TRC Environmental Corporation. March 2019; Revised July 2019. Pond A Hydrogeological
Monitoring Plan, JH Campbell Power Plant, West Olive, Michigan. Prepared for
Consumers Energy Company



	2020 Annual Groundwater Monitoring and Corrective Action Report JH Campbell Power Plant Pond A
	1.0 Program Summary
	2.0 Groundwater Monitoring
	3.0 Corrective Action
	Appendix A First Semiannual Monitoring Report
	Appendix B Second Semiannual Monitoring Report
	Appendix C Nature and Extent Data Summary
	Appendix D Semiannual Progress Report



