November 30, 2020

Sent via email

Mr. Andrew Wheeler, EPA Administrator

United States Environmental Protection Agency
1200 Pennsylvania Avenue, NW

Mail Code 50304-P

Washington DC, 20460

RE: Initial Application for Alternate Liner Demonstration
DTE Electric Company Belle River Power Plant
Diversion Basin Coal Combustion Residuals Unit
4505 King Road, China Township, Michigan

Dear Administrator Wheeler:

The DTE Electric Company (DTE Electric) is submitting this initial application to the US.
Environmental Protection Agency for approval to submit an Alternate Liner Demonstration
pursuant to 40 C.F.R. §257.71(d) for the Diversion Basin (DB) located at the Belle River
Power Plant (BRPP) located in China Township, Michigan. DTE Electric is requesting the
opportunity to complete and submit an Alternate Liner Demonstration Package per 40 CFR
§257.71(d)(1)(ii) which would enable the DB to continue to receive CCR and non-CCR waste
streams after April 11, 2021, until such time that EPA makes a decision on the adequacy of
the BRPP DB alternate liner system.

Enclosed is an Initial Application prepared by TRC that demonstrates how DTE Electric
qualifies for and should be granted the opportunity to complete and submit an Alternate
Liner Demonstration per 40 CFR §257.71(d)(1)(ii) for approval as continued operation of
the BRPP DB CCR unit would pose no reasonable probability of adverse effects to human
health or the environment. As allowed by the agency, electronic files were submitted to
Richard Huggins, Mary Jackson, Michelle Long, and Jason Mills via email. If you have any
questions regarding this submittal, please contact me at 313.235.0153 or
christopher.scieszka@dteenergy.com

Sincerely,

Christopher Scieszka
Project Manager, Environmental Management and Safety, DTE Energy

Enclosure

cc: Richard Huggins, Mary Jackson, Michelle Long, and Jason Mills
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Executive Summary

TRC, on behalf of DTE Electric Company (DTE Electric), has prepared this Initial Application for
an Alternate Liner Demonstration pursuant to the Hazardous and Solid Waste Management
System: Disposal of Coal Combustion Residuals From Electric Utilities; A Holistic Approach to
Closure Part B: Alternate Demonstration for Unlined Surface Impoundments (85 FR 72539
November 12, 2020) (Part B Rule) for the Belle River Power Plant Diversion Basin (BRPP DB)
Coal Combustion Residuals (CCR) Unit.

This initial application and its attachments demonstrate how DTE Electric qualifies for submittal
of an Alternate Liner Demonstration per 40 CFR § 257.71(d)(1)(i) for approval as continued
operation of the BRPP DB CCR Unit would pose no reasonable probability of adverse effects to
human health or the environment in the future based on the following:

Compliance with all provisions of the Final Rule: Disposal of CCR from Electric Utilities
(CCR Rule); April 15, 2015, 40 CFR part 257 subpart D, including a sufficient groundwater
monitoring network under § 257.91;

The groundwater monitoring program meets the requirements of § 257.93 and § 257.94,
and per groundwater quality data collected as part of the program, the BRPP DB CCR Unit
remains in detection monitoring;

The presence of a natural geologic barrier (approximately 120 feet of native clay-rich soil)
that provides the equivalent, or better level of protection from potential migration of
contaminants than a composite liner defined in § 257.70(b);

Sufficient documentation that the unit meets all the location restrictions under § 257.60
through § 257.64, and;

The BRPP DB CCR Unit is not located adjacent to a surface water body.
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1.0 Site Background and Regulatory Framework

TRC, on behalf of DTE Electric Company (DTE Electric), has prepared this Initial Application for
an Alternate Liner Demonstration pursuant to the November 12, 2020 Hazardous and Solid
Waste Management System: Disposal of Coal Combustion Residuals From Electric Utilities; A
Holistic Approach to Closure Part B: Alternate Demonstration for Unlined Surface
Impoundments (40 CFR 8§ 257.71(d)) (Part B Rule) for the Belle River Power Plant Diversion
Basin (BRPP DB) Coal Combustion Residuals (CCR) Unit.

1.1  Site Background

The BRPP is located in Section 13, Township 4 North, Range 16 East at 4505 King Road,
China Township in St. Clair County, Michigan (Figure 1). The BRPP, including the DB, were
constructed in the early 1980s.

The property has been used continuously as a coal fired power plant since the Detroit Edison
Company (now DTE Electric) began power plant operations at BRPP in 1984. The DB is
designed for tertiary settlement of sluiced bottom ash and has been in operation since shortly
after the BRPP began operation. The DB is periodically cleaned out and CCR is disposed of at
DTE Electric’s Range Road Landfill (RRLF).

The BRPP DB is an incised CCR surface impoundment located west of the BRPP. Water flows
into the DB from the North and South bottom ash basins (BABs) through a network of pipes and
ditches (Figure 2). The DB discharges to the St. Clair River with other site wastewater in
accordance with a National Pollution Discharge Elimination System (NPDES) permit. The DB
has an approximately 300-foot-long entrance channel that connects to the main portion of the
basin that runs approximately north-south. The main portion of the DB is approximately 400
feet long by approximately 120 feet wide with a bottom elevation of approximately 576 feet with
the water level being maintained at approximately 580 feet relative to the North American
Vertical Datum (NAVD) 1988. The capacity of the DB is approximately 5.2 million gallons. The
DB is approximately 1.55 acres.

1.2 Regulatory Framework

On April 17, 2015, the U.S. EPA issued the Final Rule: Disposal of CCR from Electric Utilities
(CCR Rule), 40 CFR 257, Subpart D, to regulate the disposal of CCR materials generated at
coal-fired units. The rule is being administered under Subtitle D of the Resource Conservation
and Recovery Act (RCRA, 42 U.S.C. § 6901 et seq.). On August 28, 2020 and November 12,
2020, the EPA Administrator issued revisions to the CCR Rule that required all unlined surface
impoundments to initiate closure by April 11, 2021, unless an alternative deadline is requested
and approved (§ 257.103) or an initial application for an Alternate Liner Demonstration is
prepared per § 257.71(d) and submitted by November 30, 2020. This applies to the BRPP DB
CCR Unit.

The April 11, 2021 deadline to cease receipt of waste and initiate closure will be tolled upon
submission of a complete application, and until such time that EPA makes a final decision on
the application or subsequent demonstration. The initial application for an Alternate Liner
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Demonstration per § 257.71(d)(1)(i) must include the location of the facility and identify the
specific CCR surface impoundment(s) for which the demonstration will be made. The
application must also include all the following information:

m  §257.71(d)(1)(i)(A) — A certification signed by the owner or operator that the CCR Unit is in
full compliance with this subpart except for § 257.71(a)(1);

. § 257.71(d)(1)(i)(B) — Documentation supporting the certification required under
§ 257.71(d)(1)(i)(A) which includes the following:

1. Documentation that the groundwater monitoring network meets the requirements of
§ 257.91. This must include documentation that the existing network of groundwater
monitoring wells is sufficient to ensure detection of any groundwater contamination
resulting from the impoundment, based on direction of flow, well location, screening
depth and other relevant factors;

2. Documentation that the CCR surface impoundment remains in detection monitoring
pursuant to § 257.94 as a precondition for submitting an application. This includes
documentation that the groundwater monitoring program meets the requirements of
§ 257.93 and § 257.94;

3. Documentation that the unit meets all the location restrictions under § 257.60 through
§ 257.64;

4. Documentation of the most recent structural stability assessment required by
§ 257.73(d); and

5. Documentation of the most recent safety factor assessment required by § 257.73(e).

m § 257.71(d)(1)(i)(C) — Documentation of the design specifications for any engineered liner
components, as well as all data and analyses the owner or operator of the CCR surface
impoundment relied on when determining the materials are suitable for use and that the
construction of the liner is of good quality and in-line with proven and accepted engineering
practices;

m  § 257.71(d)(1)(i)(D) — Facilities with CCR surface impoundments located on properties
adjacent to a water body must demonstrate that there is no reasonable probability that a
complete and direct transport pathway (i.e., not mediated by groundwater) can exist
between the impoundment and any nearby water body; and

m  § 257.71(d)(1)(i)(E) — Upon submission of the application, and any supplemental materials
submitted in support of the application to the Administrator or the Participating State
Director, the owner or operator must place the complete application in the facility’s
operating record as required by § 257.105(f)(14).

The documentation that must be provided to the EPA per § 257.71(d)(1)(i) to demonstrate that
the above criteria have been met for an initial Alternate Liner Demonstration for the BRPP DB
CCR Unit is provided within this report.
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2.0 Site Geology and Hydrogeology

Pursuant to the Part B Rule, in order to meet the requirements of § 257.71(d)(1), the owner or
operator must demonstrate that, without a composite liner, the continued operation of the unit
would pose no reasonable probability of adverse effects to human health or the environment.
This is demonstrated when the surface impoundment has not and will not result in groundwater
concentrations above the relevant groundwater protection standards (GWPS) at the unit
boundary (health based or background, whichever is higher).

The geologic and hydrogeologic conditions at the site support a finding that there is no
reasonable probability of adverse effects to human health or the environment due to the
continued operation of the DB CCR Unit. Over 120 feet of low permeability clay-rich deposits
are present at the site, which vertically isolates the DB from the underlying uppermost aquifer.
Regional groundwater present in the uppermost aquifer has the potential to be used for drinking
water. However, the groundwater at the site is not currently used for drinking water nor is it
likely to be used in the future. The following paragraphs document the existing site conditions,
identification of potential receptors, and how potential risks related to identified receptors have
been addressed.

2.1 Regional Geology and Hydrogeology

The current topography of the St. Clair County area gently undulates consisting of floodplain,
stream terrace, and lakeshore deposits. The geology of St. Clair County consists of
approximately 101 to 400 feet of glacial deposits, primarily lacustrine deposits, till, and, to a
lesser extent, sand and gravel outwash, overlying a variety of bedrock surfaces. The thicker
glacial deposits, predominantly low permeability clay-rich deposits, are present toward the
central portion of the county, including in the area of the BRPP DB CCR Unit. These thick low
permeability subsurface conditions are present on a regional basis due to continental glaciation.
The Natural Clay Liner Equivalency Evaluation Report, DTE Electric and Consumers Energy
Company Six Southeast Michigan Coal Combustion Residual Units (Natural Clay Liner
Equivalency Report), previously submitted to the EPA in December of 2018 also contains
additional information on the natural clay liner evaluation including hydraulic head data, cross-
sections, site-specific clay hydraulic conductivity values and leakage rate calculations. This
report has been attached as Appendix A. As part of this study, TRC evaluated Multiple CCR
impoundments in southeast Michigan, including the BRPP DB. Using recognized and generally
accepted good engineering practices, TRC concluded that the natural soils below these sites in
southeast Michigan perform better than composite liners. In summary:

m  TRC calculated leakage rates for six Southeast Michigan CCR units and compared these to
the anticipated leakage rates for a single composite liner system. For all six units, the
leakage rates were generally within an order of magnitude of the composite liner system.
These data show that anticipated leakage rates between the natural soil barriers and the
single composite liners are comparable. Data are summarized on Table 1 of the Natural
Clay Liner Equivalency Report.

m  Data also show that other site-specific factors contribute more significantly to the
protectiveness of natural soil barriers when compared to single composite liner system,
including thickness of the natural soil barrier, hydraulic conductivity of the soil barrier, and
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the hydraulic gradient between the CCR unit and the underlying aquifer, which can result in
significantly greater times of travel to the uppermost aquifer. The results of the time of
travel calculations are summarized on Table 1 of the Natural Clay Liner Equivalency
Report. As shown, all the six evaluated Southeast Michigan CCR units have natural clay
liners that are more protective than single composite liner system.

m  The travel time results from this study exceed the USEPA’s vulnerability criterion indicating
that site-specific evaluation can demonstrate protectiveness. The sites presented in this
study and the methods and criteria used to evaluate the competency of the liner systems
meet the regulatory standard “does not pose a reasonable probability of adverse effects on
health or the environment.”

Bedrock in the county includes the Michigan Formation, Marshall Sandstone, Coldwater Shale,
Sunbury Shale, Berea Sandstone, Bedford Shale, and Antrim Shale. In the vicinity of the site,
the Devonian Bedford and/or Antrim Shale bedrock dips to the northwest and is generally
covered by more than 100 feet of unconsolidated clay, silt, sand, and gravel. In this area,
generally on the eastern side of the county, the glacial deposits are predominantly silty-clay till
and lacustrine deposits with lenses of sand and gravel. Where present, unconsolidated sand
and gravel deposits within the till and lacustrine deposits are generally used for water supply
throughout the county.

The St. Clair River is the major surface water body in the county and runs along the eastern
boundary of the county. Regional groundwater flow would be expected to be to the east
towards the St. Clair River.

2.2 Site Geology

The BRPP DB CCR Unit is located approximately one-mile west of the St. Clair River. The
BRPP DB CCR Unit is underlain by more than 120 feet of unconsolidated sediments, with the
lower confining Bedford Shale generally encountered from 135 to 145 feet below ground
surface (bgs). In general, the BRPP DB CCR Unit is underlain by at least 120 feet of laterally
extensive low hydraulic conductivity silty clay-rich deposits. The silty clay-rich till is then
underlain by two to seven feet of silt between the till and the underlying shale bedrock (not an
aquifer) confining unit. Although the encountered zone of saturation within the silt just above
the bedrock interface did not yield significant groundwater, it was conservatively interpreted as
the uppermost saturated zone (the uppermost aquifer). Although the hydraulic conductivity was
low, it exhibited a much higher conductivity than the clay-rich soils between the bottom of the
basin and the monitored zone. The hydrogeology of the potential uppermost aquifer is further
discussed below in Section 2.3 and in the Groundwater Monitoring Systems Summary Report
attached as Appendix B. Additionally, a cross section locator map and cross sections depicting
the subsurface geology are included in Figures 3 through 5.

2.3 Site Hydrogeology

As described in Section 2.2 above, the uppermost aquifer consists of a zone of saturated silt
along the shale bedrock interface that has limited thickness and is confined by approximately
120 feet of overlying clay-rich very low hydraulic conductivity soil (Figures 3 through 5).
Groundwater flow within this “uppermost aquifer” is generally to the west-northwest with a mean
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gradient of 0.003 foot/foot in the area of the BRPP DB CCR Unit using data collected in 2016
through 2019; however, potential groundwater flow within this silt-rich uppermost aquifer is very
slow (on the order of one-half foot per year). Refer to Figures 6 through 10 for the 2017, 2018
and 2019 groundwater potentiometric surface maps.

Hydraulic conductivities measured within the CCR monitoring wells set within the upper portion
of the uppermost aquifer across BRPP were evaluated using single well hydraulic conductivity
tests (e.g., slug tests) performed in 2016 (attached as Appendix H). The calculated hydraulic
conductivity of the uppermost aquifer using wells at the DB CCR Unit (MW-16-05 and MW-16-
07) is approximately 0.2 feet/day. This low hydraulic conductivity further demonstrates the low
groundwater yield potential across the conservatively interpreted, potential uppermost aquifer
encountered at the site. For the DB CCR Unit, assuming an average porosity of 0.4 for the silt
in the uppermost aquifer in this area, the mean hydraulic conductivity of 0.2 feet/day and a
hydraulic gradient of 0.003 foot/foot for the upper aquifer, the potential horizontal groundwater
flow rate to approximately the west-northwest is approximately 0.0015 feet/day or 0.55
feet/year.

The water level in the DB is maintained at an elevation of approximately 580 feet. The hydraulic
head in the aquifer below the DB averages approximately 575 feet. The bottom of the DB is at
an elevation of approximately 576 feet and the bottom of the clay underlying the DB is at an
elevation of approximately 450 feet, thus more than 120 feet of clay separate the bottom of the
DB CCR unit from the underlying aquifer.

In addition, the elevation of CCR-affected water maintained within the BRPP DB is
approximately 5 feet above the potentiometric surface elevations in the uppermost aquifer at the
DB CCR Unit area. This suggests that if the CCR-affected surface water in the DB was able to
penetrate the silty clay-rich underlying confining unit, the head on that release would likely travel
radially away from the DB within the uppermost aquifer. However, due to the very thick
continuous silty clay-rich confining unit with hydraulic conductivity values ranging from 2.1 x 108
cm/s to 2.9 x 10® cm/s beneath the BRPP, there is no reasonable probability for the uppermost
aquifer to have been affected by CCR from BRPP operations that began in the 1980s. Under
pre-existing solid waste rules in Michigan, solid waste facilities with similar geology to the BRPP
DB CCR Unit have been granted waivers from groundwater monitoring based on the
environmental protectiveness of the native thick clay-rich geology.

Refer to Appendix C for the 2019 Annual Groundwater Monitoring Report, Appendix D for the
2018 Annual Groundwater Monitoring Report and Appendix E for the 2017 Annual
Groundwater Monitoring Report for more information on the BRPP DB CCR Unit groundwater
flow. Refer to Figures 6 through 10 for the 2017 through 2019 potentiometric surface maps.

2.4 Vertical Flow Potential to Uppermost Aquifer

As stated previously, the deposits underlying the BRPP predominantly consist of natural silty-
clay, and the presence of these deposits has been verified by regional geological studies
(Summary of Hydrogeologic Conditions by County for the State of Michigan. U.S. Geological
Survey Open-File Report 2007-1236, 78 p, Beth A. Apple and Howard W. Reeves, 2007), and
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at the site by numerous historical soil borings (refer to Appendix K) and confirmed by the
twelve soil borings installed as part of the CCR monitoring well installation program at the BABs
and DB CCR Units. Therefore, the geology and hydrogeology of the site provides a very high
level of environmental protection of the uppermost aquifer. Based on the site geology and
hydrogeology, there is no reasonable probability for the impoundments to adversely affect the
on-site or off-site uppermost aquifer groundwater, human health or the environment given the
relatively short duration of continued operation. Groundwater present in the deep confined
uppermost aquifer is protected from CCR constituents in the DB by a thick clay-rich aquitard
with low hydraulic conductivity that is present directly beneath the DB and extends to 120 or
more feet below the bottom of the DB. Using the hydrogeologic information for the site, the time
of travel for water from the base-grade elevation of the DB down to the uppermost aquifer can
be calculated using the following seepage velocity formula:

V = Ki/Ne

Where:

V = Velocity (feet/day)

K = Hydraulic Conductivity (3 x 10 cm/s based on high end silty clay-rich data)
i = Downward Vertical Gradient (conservatively assumed to be one foot/foot)
Ne = Effective Porosity (0.5 for clay-rich soil)

From the above formula, the maximum downward flow velocity through the silty-clay confining
unit to the uppermost aquifer is 6 x 10 cm/sec, or 0.063 feet/year. Using conservative
assumptions, the time of travel for liquid from the base of the DB through 120 feet of silty-clay to
the uppermost aquifer is approximately 1,900 years. The calculated travel time presented in the
Natural Clay Liner Equivalency Report was performed using the actual hydraulic head of 0.043
vs. the conservative hydraulic head of 1 ft/ft used in the conservative seepage velocity
calculation above and using a thickness of over 100 feet resulted in a travel time of 36,474
years as detailed in Appendix A. Therefore, given that BRPP operations began in 1984, there
is no reasonable probability for the uppermost aquifer CCR groundwater monitoring system
wells to be affected by the BRPP CCR DB Unit. In addition, given the fact that DTE Electric has
publicly announced that it plans to cease operations at the BRPP by 2030, and close the DB by
CCR removal, there is no reasonable potential for the uppermost aquifer to be affected by the
DB in the future. Refer to the 2019 Integrated Resource Plan (IRP) presented to and approved
by the Michigan Public Service Commission attached as Appendix F. The information
presented above shows that the natural clay-rich soil underlying the DB CCR Unit provides the
same, or better level of protection from potential migration of contaminants than the composite
liner defined in § 257.70(b).
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2.5 Groundwater Use

Groundwater use in the vicinity of the site is very limited. Water supply wells are present within
the sand and/or gravel rich aquifer units within the lacustrine unconsolidated sediments at
depths of around 100 feet-bgs within between one-half and one mile to the west and southwest
of the BRPP. There is no on-site use of groundwater at the BRPP. Surface water bodies
present in the area of the BRPP include the Belle River (approximately 2,000 feet southwest
and south of BRPP) and the St. Clair River (approximately one mile to the east of BRPP).

Given the distance of the nearest water supply wells and the rivers from the BRPP and the thick
natural clay-rich soil liner underlying the DB CCR Unit, there is no reasonable probability of
affected groundwater migrating to water supply wells or the rivers from the CCR Unit.
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3.0 Facility Compliance

DTE Electric has a public repository of documents in accordance with § 257.107 which can be
found here: DTE CCR Compliance Data and Information. This repository demonstrates that the
BRPP facility is in compliance with all record keeping, notification and internet posting
requirements as required by 40 CFR 257 Subpart D. DTE Electric retained TRC to audit their
records to identify any gaps in compliance and none were noted. As required by §
257.71(d)(1)(i)(A), a certification signed by the owner or operator that the BRPP DB CCR Unit is
in full compliance with this subpart, except for § 257.71(a)(1), has been included as Appendix
G. A summary of the key compliance metrics for the BRPP DB is discussed below.

3.1 Groundwater Monitoring System § 257.71(d)(1)(i)(B)(1)

In accordance with § 257.91, a P.E.-certified groundwater monitoring system is established for
the BRPP DB CCR Unit (Appendix B). The monitoring well network for the DB CCR Unit
currently consists of six monitoring wells that are screened in the uppermost aquifer and are
sufficient to ensure detection of groundwater contamination resulting from the DB CCR Unit as
discussed further below. The monitoring well locations are shown on Figure 2 and are
adequately placed for detection monitoring at the DB based on the presence of over 120 feet of
isolating clay with an extremely low vertical travel time, a very low horizonal groundwater flow
rate, a groundwater flow direction to the west-northwest, and the small size of the DB relative to
the significant thickness of the isolating clay.

In February 2016 through June 2016, soil borings were advanced to evaluate the subsurface
geology and to allow monitoring well installation using sonic drilling techniques with 4-inch and
6-inch tooling along the perimeter of the DB Unit area. Soil samples were collected
continuously in ten-foot sections from the ground surface to the termination of the soil boring. A
TRC geologist was present to log each boring and describe the soil samples in accordance with
the Unified Soil Classification System (USCS). The soil borings were advanced to depths
ranging from approximately 140 to 150 feet-bgs into the top of the underlying shale bedrock
(likely the Bedford Shale) lower confining unit beneath BRPP DB.

In March 2016, four soil boring locations along the east and west side of the DB (now logged as
monitoring wells MW-16-05 through MW-16-08) were advanced to the shale bedrock. At each of
those locations a contiguous silty-clay till unit was present to depths ranging from 131 to 145
feet-bgs, with 2 to 7 feet of unconsolidated silt at the base, between the till and the shale
bedrock (Figures 4 and 5). Several of these soil borings were left open hole across the silt
and/or silt/shale bedrock interface interval with the sonic casing in above and left overnight.
Recoverable amounts of groundwater entered the soil borings overnight, supporting that this
interval is potentially the uppermost aquifer beneath the DB CCR Unit.

Groundwater elevation data collected indicate a north-northwesterly groundwater flow direction
within the uppermost aquifer. The groundwater potentiometric elevation maps for 2017 through
2019 are provided as Figures 6 through 10.

After the geology and groundwater flow were evaluated in the newly installed monitoring wells
MW-16-05, MW-16-06, MW-16-07 and MW-16-08, TRC mobilized to complete a second round
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of investigation in the same manner as described above to further document subsurface
conditions, and enhance the monitoring network by installing additional monitoring wells MW -
16-10 and MW-16-11 in June 2016 on the apparent down hydraulic gradient side (west-
northwest) of the DB.

On May 12, 2017, monitoring well MW-16-11A was installed as a replacement well after
monitoring well MW-16-11 was found to be damaged subsequent to collection of several
groundwater samples.

The perimeter groundwater monitoring well network is appropriate to monitor the BRPP DB
CCR Unit given the wells provide coverage of the DB based on the west-northwest groundwater
flow direction. The monitoring well system is considered a conservative approach to
demonstrating compliance given the relatively small foot print of the DB and the presence of the
substantially thick natural clay liner (as discussed in Section 2.0) where the low permeability of
the clay impedes the vertical migration of CCR constituents. The monitoring well locations are
shown on Figure 2. Well Construction and Soil Boring Logs for the monitoring network are
attached in Appendix B.

3.2 Groundwater Statistical Evaluation Plan § 257.71(d)(1)(i)(B)(2)

The CCR Rule allows a variety of methods for conducting statistical evaluations. The P.E.
certified Groundwater Statistical Evaluation Plan for the BRPP DB CCR Unit including the
statistical evaluation of background data is attached as Appendix I. This plan was developed
using USEPA'’s Unified Guidance and other available guidance (e.g., ASTM). In addition to
using applicable guidance documents, commercially available statistical evaluation tools were
utilized to establish statistically derived limits so that detection monitoring data could be
evaluated. Statistical methods were also selected considering site-specific geologic and
hydrogeologic conditions.

TRC considered interwell and intrawell methods as part of the selection criteria. These methods
are fundamentally different, but both have their advantages and disadvantages. While the
interwell analysis compares downgradient compliance wells against a background composed of
upgradient well data, it typically relies on uniform hydrogeologic conditions and the presence of
consistently upgradient and downgradient hydraulic flow conditions. By contrast, the intrawell
analysis compares each compliance well against a background composed of its own historical
data such that individual wells serve as both the background and downgradient compliance
wells. Intrawell statistical methods for the BRPP DB CCR Unit were selected because:

m  The relatively small footprint of the DB;

m  The saturated unit being monitored is comprised of slightly coarser materials compared to
the surrounding clay unit within a silt-rich matrix in a confined system. Although an
extremely low horizontal flow potential exists based on potentiometric surface data, the
actual horizontal flow across the DB area is likely even lower due to the grain size
heterogeneity and the physical properties of the silt-rich matrix that retard groundwater flow.
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m  The extremely low vertical and horizontal groundwater flow velocity, the diffusive properties
of the clay, and potential for radial flow outward from the CCR unit in the unlikely event it
were to leak; and,

m  The saturated unit being monitored is isolated by a 120-ft-thick (or more) laterally
contiguous silty-clay unit native clay liner, which significantly impedes vertical groundwater
flow thus preventing the monitored saturated zone from potentially being affected by CCR
from the DB.

When an intrawell analysis is used, the base assumption is that the data used as background
have not been impacted by the CCR unit. Given the significant clay isolation thickness between
the DB and the uppermost aquifer, and the low permeability of the underlying soil, the potential
for water quality to be impacted from the DB CCR Unit is extremely unlikely as described in
detail in Section 2.0 of this report, and is further supported by groundwater quality data that are
consistent with regional background groundwater quality. On this basis, the intrawell methods
are appropriate for detection monitoring at the DB CCR Unit.

3.3  Detection Monitoring § 257.71(d)(1)(i)(B)(2)

Detection monitoring has been completed since 2017 in accordance with § 257.93 and § 257.94
with compliance as required in § 257.71(d)(1)(i)(B)(2) being documented in the 2017, 2018 and
2019 Annual Reports prepared in accordance with § 257.90 (Appendix C, D and E). Statistical
evaluation of groundwater data is completed each time samples are collected in accordance
with the Groundwater Statistical Evaluation Plan attached as Appendix I. The groundwater
sampling results have been confirmed to be below background limits for Appendix Il indicator
parameters since semiannual monitoring events began in 2017. Therefore, no confirmed
statistically significant increases (SSIs) have been reported for the BRPP DB CCR Unit. See
Appendix C, D and E for the Annual Groundwater Monitoring Reports and Tables 1.1 through
1.5 for a summary of the detection monitoring analytical data and statistical analysis completed
for the site from 2017 through 2019.

3.4 Location Standards § 257.71(d)(1)(i)(B)(3)

The BRPP DB CCR Unit is compliant with the location restrictions of § 257.60-64 as described
below.

§257.60 — Placement above the Uppermost Aquifer

The federal CCR rule §257.60 requires that CCR units such as the BRPP DB must be
constructed with a base that is located no less than 1.52 meters (five feet) above the
upper limit of the uppermost aquifer, or must demonstrate that there will not be an
intermittent, recurring, or sustained hydraulic connection between any portion of the
base of the CCR unit and the uppermost aquifer due to normal fluctuations in the
groundwater elevations (including the seasonal high water table). The DB is incised into
the native clay to an elevation of 576 ft above MSL. The uppermost aquifer in the area
of the DB is found at an elevation of around 453 ft above MSL. The DB and the
uppermost aquifer are separated by at least 120 feet of native low permeability clay.
Cross-sections showing the basin bottom elevation and the depth to the uppermost
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aquifer are attached as Figures 3 through 5.

Based on this demonstration, the DB is located greater than five feet above the upper
limit of the uppermost aquifer, and there is not a hydraulic connection between the DB
and the underlying groundwater caused by normal fluctuation in groundwater level.
Therefore, the DB is in compliance with the requirements of §257.60.

§257.61 — Wetlands

The CCR location standards restrict existing and new CCR surface impoundments from
being located in wetlands, as defined at §232.2 (§257.61(a)). Wetlands are defined in
§232.2 Waters of the United States (3)(iv) as, “...those areas that are inundated or
saturated by surface or groundwater at a frequency and duration sufficient to support,
and that under normal circumstances do support, a prevalence of vegetation typically
adapted for life in saturated soil conditions. Wetlands generally include swamps,
marshes, bogs, and similar areas.” TRC reviewed the National Wetland Inventory (NWI)
Maps and Michigan Resource Information System (MIRIS) Land Cover Maps archived
and available through Michigan Department of Natural Resources (MDNR) Michigan
Resource Inventory Program (MRIP) to ascertain whether or not the BRPP DB is located
in wetlands.

Soils at and in the vicinity of the site are designated primarily as wetland soils, most
likely due to the proximity of the site to the St. Clair River. NWI (2005) recognizes areas
250 feet north of the DB and 4 mile west of the DB as wetlands. These areas are not
immediately adjacent to the DB, and therefore, there is no risk of impact to these areas
from the DB operations.

Based on TRC’s review of wetland inventory resources and current site conditions, the
BRPP DB is not located in an area exhibiting wetland characteristics, and any continued
operations at the DB will have no potential to impact any wetlands near the CCR unit.
TRC also concludes that, due to their use as NPDES treatment units, these basins are
not wetlands, as defined in § 232.2.

§257.62 — Fault Areas

The federal CCR rule §257.62 requires that CCR units not be located within 60 meters
(200 feet) of the outermost damage zone of a fault that has had displacement in
Holocene time (within the most recent 11,700 years) unless the owner or operator
demonstrates that an alternative setback distance of less than 60 meters (200 feet) will
not cause damage to the structural integrity of the CCR unit. As shown on the U.S.
Quaternary Folds and Faults Database Map (USGS, accessed 9/7/2018), no faults have
been mapped near the BRPP DB.

Evidence of active faulting during the Holocene near the BRPP DB area is not supported
by this determination; therefore, the existing DB is in compliance with the requirements
of §257.62.
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8§257.63 — Seismic Impact Zones

The federal CCR rule §257.63 requires that CCR units not be located in seismic impact
zones unless the owner or operator demonstrates that all structural components
including liners, leachate collection and removal systems, and surface water control
systems, are designed to resist the maximum horizontal acceleration in lithified earth
material for the site. The federal CCR rule defines a seismic impact zone as “an area
having a 2% or greater probability that the maximum expected horizontal acceleration,
expressed as a percentage of the earth’s gravitation pull (g), will exceed 0.10 g in 50
years.”

To determine whether the BRPP DB is located in a seismic impact zone, the USGS
Earthquake Hazards Program was consulted to determine the earthquake hazard for the
BRPP. The 2015 National Earthquake Hazards Reduction Program U.S. seismic design
maps website (USGS 2015) indicates a mapped peak ground acceleration of 0.043 g for
the BRPP DB area. Using the default site adjustment factor results in a design peak
ground acceleration of 0.068 g in 50 years. Since this calculation indicates that the
design peak ground acceleration value will not exceed 0.10 g in 50 years, the BRPP DB
is not located in a seismic impact zone, and therefore the DB is in compliance with the
requirements of §257.63.

§257.64 — Unstable Areas

The federal CCR rule §257.64 requires that CCR units not be located in an unstable
area unless the owner or operator demonstrates that recognized and generally accepted
good engineering practices have been incorporated into the design of the CCR unit to
ensure that the integrity of the structural components of the CCR unit will not be
disrupted. Factors associated with soil conditions resulting in significant differential
settlement, geologic or geomorphologic features, and human-made features or events
must be evaluated to determine compliance. This demonstration was performed by
reviewing geotechnical data, local geology and topography, and evaluating human-made
features in the area of the BRPP DB.

Geotechnical explorations performed at the BRPP area identified clay with lenses of silt
and sand. The soils occur above soft to very hard shale bedrock. These observations
suggest that there are no unstable soil or unstable underlying bedrock proximal to the
DB.

Geological and geomorphological information was reviewed to determine potential
unstable areas at the BRPP DB. None of the geological or geomorphological
information reviewed suggest the presence of unstable areas at or near the DB.
Evidence of unstable areas due to soil conditions resulting in significant differential
settling, geologic or geomorphologic features, or human-made features or events is not
supported by this determination; therefore, the BRPP DB is not located in an unstable
area. The DB are in compliance with the requirements of § 257.64. The location
restriction certification report has been attached as Appendix J.
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3.5  Structural Stability and Safety Factor Assessments § 257.71(d)(1)(i)(B)(4 &
5)

Structural stability assessment and safety factor assessments, as required

per§ 257.103 (f)(2)(v)(C)(7) and (8), are not required for the BRPP DB incised surface

impoundment and have therefore not been included with this submittal.

3.6 Documentation of Design Specifications § 257.71(d)(1)(i)(C)

Prior to the construction of BRPP, a significant geotechnical investigation demonstrated
extensive clay deposits across the entire BRPP site as documented in a 1976 Subsurface
Investigation and Foundation Report by Bechtel. According to the report, “The investigation
consisted of geologic studies, groundwater measurements, soil/rock borings, and laboratory soil
testing, along with an evaluation of previous investigations at the site. The subsurface
investigation was directed at confirming the suitability of the site and providing generalized soil
parameters and information for design of the various plant facilities”. The Bechtel report
included an evaluation of the native clay soils that were used in construction of the BRPP DB
CCR Unit surface impoundment, which are incised into the natural clay liner. The soll
conditions were evaluated in over 60 soil borings. The evaluation included soil hydraulic
conductivity testing showing the native clay soil is greater than 80 feet thick across the property,
and has a hydraulic conductivity of around 2 x 10 cm/s that is similar to the clay hydraulic
conductivity that was measured in the 2016 clay-rich soil hydraulic conductivity testing
performed at the time the BRPP DBs CCR Unit monitoring well network was installed (See
Section 2.3). The 1976 Bechtel report is provided in Appendix K.

Formal design specifications for the actual construction of the DB incised surface impoundment
into the native clay-rich soil were not able to be located. Due to the incised nature of the DB, no
construction activities beyond earth work and rip rap placement were performed and relied on
the aforementioned 1976 Bechtel report geotech data for construction. Some DB design and as
built documents are included in Appendix L.

3.7 Facilities with CCR surface impoundments located on properties adjacent
to a water body § 257.71(d)(1)(i)(D)

The BRPP DB CCR Unit is not located adjacent to a surface water body.

3.8 Alternate Liner Application Placed in the Operating Record -
§ 257.71(d)(1)(i)(E)

This alternate liner demonstration application and supplemental materials submitted in this
application have been placed in the facility’s operating record as required by § 257.105(f)(14).
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4.0 Conclusions

This document demonstrates how the BRPP DB CCR Unit meets the provisions of the initial
application for an alternate liner demonstration by:

m  Demonstrating continued compliance with the CCR Rule for all record keeping, notification
and internet posting requirements. In addition, detection monitoring is completed at the
established groundwater monitoring network as required by § 257.93 and § 257.94 and
annual reporting as required by § 257.90 documents compliance with the detection
monitoring program;

m  Demonstrating the presence of a natural geologic barrier underlying the BRPP DB CCR
Unit, that consists of a substantially thick (> 120 feet), low hydraulic conductivity clay that
provides the same, or better level of protection from potential migration of contaminants
than the composite liner defined in § 257.70(b);

m  Demonstrating that the BRPP DB CCR Unit is compliant with the location restrictions of §
257.60-64 and that the structural stability and safety factor assessments as required per §
257.103 (f)(2)(v)(C)(7) and (8) are not required;

m  Including the BRPP DB natural clay liner soil assessment performed prior to construction of
the surface impoundments;

m  Documenting the BRPP DB is not located adjacent to a surface water body; and
m  Placing this alternate liner demonstration application and supplemental materials submitted
in this application in the facility’s operating record as required by § 257.105(f)(14).

Therefore, it is requested that the EPA approve DTE Electric’s initial application to complete an
alternate liner demonstration for the BRPP DB CCR Unit per § 257.71(d)(i)
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Table 1.1
Comparison of Appendix Il Results to Background Limits — October 2017
Belle River Power Plant Diversion Basin — RCRA CCR Monitoring Program

China Township, Michigan

Sample Location: MW-16-05 MW-16-06 MW-16-07 MW-16-08 MW-16-10 MW-16-11A
Sample Date:| 10/2/2017 10/2/2017 10/3/2017 | 1/9/2018 ") 10/4/2017 10/4/2017 10/4/2017
Constituent Unit Data PL Data PL Data PL Data PL Data PL Data PL

Appendix Il

Boron ug/L 1,600 2,000 1,800 2,200 1,900 - 2,100 1,700 2,300 1,900 2,300 1,700 2,000
"Calcium ug/L 36,000 67,000 33,000 45,000 55,000 - 110,000 44,000 99,000 25,000 34,000 35,000 80,000
"Chloride mg/L 1,500 1,600 1,700 1,800 1,700 - 1,800 1,900 2,000 1,600 1,800 1,700 1,700
"Fluoride mg/L 1.2 1.3 1.2 1.3 1.1 -- 1.2 1.2 1.3 1.1 1.2 1.0 1.0
"pH, Field SuU 8.0 79-85 7.9 75-84 8.0 -- 7.7-84 7.9 7.5-8.3 8.1 75-838 8.0 76-8.6
[[Sulfate mg/L 8.9 20 6.4 20 100 77 98 25 23 32 160 2.5 20
"Total Dissolved Solids mg/L 2,400 2,700 2,700 3,000 2,900 -- 3,400 3,000 3,200 2,800 3,100 2,800 3,000

Notes:

ug/L - micrograms per liter.

mg/L - milligrams per liter.

SU - standard units; pH is a field parameter.

-- = not analyzed

All metals were analyzed as total unless otherwise specified.

Bold font indicates an exceedance of the Prediction Limit (PL).

(1) - Results shown for verification sampling performed on 1/9/2018.
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Table 1.2
Comparison of Appendix Il Results to Background Limits — March 2018
Belle River Power Plant Diversion Basin — RCRA CCR Monitoring Program

China Township, Michigan

Sample Location: MW-16-05 MW-16-06 MW-16-07 MW-16-08 MW-16-10 MW-16-11A
Sample Date:] 3/27/2018 PL 3/27/2018 PL 3/27/2018 PL 3/28/2018 PL 3/28/2018 PL 3/28/2018 | 5/17/2018") PL

Constituent Unit Data Data Data Data Data Data
Appendix Il
Boron ug/L 1,900 2,000 2,100 2,200 2,100 2,100 2,000 2,300 2,100 2,300 2,000 -- 2,000
Calcium ug/L 36,000 67,000 36,000 45,000 71,000 110,000 59,000 99,000 30,000 34,000 38,000 - 80,000
Chloride mg/L 1,500 1,600 1,600 1,800 1,700 1,800 1,900 2,000 1,500 1,800 1,700 -- 1,700
Fluoride mg/L 1.2 1.3 1.2 1.3 1.2 1.2 1.2 1.3 1.1 1.2 11 1.0 1.0
pH, Field SuU 8.0 79-85 8.0 75-84 8.0 7.7-84 7.9 75-83 8.0 75-8.8 8.0 - 76-8.6
Sulfate mg/L 7.9 20 3.1 20 82 98 2.7 23 79 160 1.7 - 20
Total Dissolved Solids mg/L 2,300 2,700 2,500 3,000 2,700 3,400 2,900 3,200 2,700 3,100 2,800 - 3,000
Notes:
ug/L - micrograms per liter.
mg/L - milligrams per liter.
SU - standard units; pH is a field parameter.
-- = not analyzed
All metals were analyzed as total unless otherwise specified.
Bold font indicates an exceedance of the Prediction Limit (PL).
(1) Results shown for verification sampling performed on 5/17/18.
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Table 1.3

Comparison of Appendix Il Results to Background Limits — October 2018
Belle River Power Plant Diversion Basin — RCRA CCR Monitoring Program

China Township, Michigan

Sample Location: MW-16-05 MW-16-06 MW-16-07 MW-16-08 MW-16-10 MW-16-11A
Sample Date:[ 10/1/2018 bL 10/2/2018 bL 10/2/2018 pL 10/4/2018 bL 10/3/2018 | 11/16/2018" bL 10/4/2018 bL
Constituent Unit Data Data Data Data Data Data
Appendix lll
Boron ug/L 1,700 2,000 1,900 2,200 2,100 2,100 1,900 2,300 2,100 -- 2,300 1,800 2,000
"Calcium ug/L 36,000 67,000 35,000 45,000 50,000 110,000 57,000 99,000 35,000 29,000 34,000 34,000 80,000
"Chloride mg/L 1,500 1,600 1,600 1,800 1,700 1,800 1,800 2,000 1,400 -- 1,800 1,700 1,700
"Fluoride mg/L 1.2 1.3 1.2 1.3 1.1 1.2 1.1 1.3 1.0 - 1.2 0.98 1.0
pH, Field SuU 8.2 7.9-8.5 7.9 75-8.4 8.1 7.7-8.4 8.1 75-8.3 7.9 - 75-8.8 8.1 76-8.6
Sulfate mg/L 9.5 20 3.3 20 78 98 <20 23 170 89 160 <20 20
Total Dissolved Solids mg/L 2,200 2,700 2,600 3,000 2,700 3,400 2,500 3,200 2,600 - 3,100 2,400 3,000
Notes:
ug/L - micrograms per liter.
mg/L - milligrams per liter.
SU - standard units; pH is a field parameter.
-- = not analyzed
All metals were analyzed as total unless otherwise specified.
Bold font indicates an exceedance of the Prediction Limit (PL).
(1) Results shown for verification sampling performed on 11/16/18.
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Comparison of Appendix Ill Results to Background Limits — March and May 2019

Table 1.4

Belle River Power Plant Diversion Basin — RCRA CCR Monitoring Program

China Township, Michigan

Sample Location: MW-16-05 MW-16-06 MW-16-07 MW-16-08 MW-16-10 MW-16-11A
Sample Date:| 3/18/2019 PL 3/20/2019 PL 3/20/2019 PL 3/19/2019 PL 3/19/2019 | 5/8/2019" PL 3/19/2019 PL
Constituent Unit Data Data Data Data Data Data
Appendix Il
Boron ug/L 1,700 2,000 1,900 2,200 2,000 2,100 1,900 2,300 2,000 - 2,300 1,800 2,000
Calcium ug/L 35,000 67,000 35,000 45,000 45,000 110,000 48,000 99,000 35,000 30,000 34,000 35,000 80,000
Chloride mg/L 1,500 1,600 1,700 1,800 1,800 1,800 1,900 2,000 1,500 - 1,800 1,700 1,700
Fluoride mg/L 1.1 1.3 1.1 1.3 1.0 1.2 1.1 1.3 0.96 - 1.2 0.91 1.0
pH, Field SuU 8.0 79-85 8.0 75-84 8.0 7.7-84 8.1 75-83 8.0 8.1 75-88 8.0 76-86
Sulfate mg/L 16 20 3.8 20 68 98 2.8 23 140 - 160 25 20
Total Dissolved Solids mg/L 2,600 2,700 2,600 3,000 3,000 3,400 3,100 3,200 2,700 - 3,100 2,900 3,000
Notes:
ug/L - micrograms per liter.
mg/L - milligrams per liter.
SU - standard units; pH is a field parameter.
-- = not analyzed
All metals were analyzed as total unless otherwise specified.
Bold font indicates an exceedance of the Prediction Limit (PL).
(1) - Results shown for verification sampling performed on 5/8/2019.
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Table 1.5

Comparison of Appendix Ill Results to Background Limits — September 2019
Belle River Power Plant Diversion Basin — RCRA CCR Monitoring Program
China Township, Michigan

Sample Location: MW-16-05 MW-16-06 MW-16-07 MW-16-08 MW-16-10 MW-16-11A
. Sample [?ate: 9/17/2019 PL 9/17/2019 PL 9/17/2019 PL 9/17/2019 PL 9/17/2019 PL 9/17/2019 PL
Constituent Unit Data Data Data Data Data Data
Appendix Il
Boron ug/L 1,800 2,000 1,900 2,200 2,000 2,100 1,700 2,300 2,000 2,300 1,700 2,000
"Calcium ug/L 38,000 67,000 40,000 45,000 50,000 110,000 55,000 99,000 29,000 34,000 41,000 80,000
"Chloride mg/L 1,400 1,600 1,500 1,800 1,700 1,800 1,800 2,000 1,500 1,800 1,600 1,700
"Fluoride mg/L 1.1 1.3 1.0 1.3 1.1 1.2 1.1 1.3 1.0 1.2 0.94 1.0
"pH, Field SuU 7.9 79-85 8.1 7.5-84 8.1 7.7-84 8.2 75-83 8.1 75-88 8.1 76-8.6
[[Sulfate mg/L 15 20 <5.0 20 67 98 <5.0 23 57 160 <5.0 20
"Total Dissolved Solids mg/L 2,500 2,700 2,800 3,000 2,900 3,400 3,000 3,200 2,900 3,100 2,500 3,000
Notes:
ug/L - micrograms per liter.
mg/L - milligrams per liter.
SU - standard units; pH is a field parameter.
All metals were analyzed as total unless otherwise specified.
Bold font indicates an exceedance of the Prediction Limit (PL).
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Section 1
Introduction

1.1  Background and Objective

The minimum composite liner specified by federal regulations promulgated on April 17, 2015
(CCR Rule) for coal combustion residual (CCR) disposal units includes a geomembrane directly
overlying two feet of compacted clay having a hydraulic conductivity no greater than 1 x 107
cm/s. For new and existing CCR disposal units, Michigan regulations define a natural soil
barrier having a hydraulic conductivity no greater than 1 x 107 cm/s that may be permitted as a
protective liner system in lieu of a constructed composite liner if it can be demonstrated that the
natural soil liner meets the performance standards outlined in Rule 299.4307 of PA 451 of the
Natural Resources and Environmental Protection Act (NREPA), Part 115 (Solid Waste
Management). Michigan’s Solid Waste Management Program codified in Part 115 is the state’s
equivalent Subtitle D permitting program for solid waste management, and is a United States
Environmental Protection Agency (EPA) authorized program and consequently there is an
inherent acknowledgement that natural soil liners can provide equivalent protection as
composite liner systems by Michigan and the EPA.

On August 21, 2018 the United States Court of Appeals District of Columbia Circuit Court (DC
Court) ruled on a number of CCR issues, some that have been pending since promulgation of
the CCR Rule in 2015. The primary response from the DC Court was to rule on whether EPA’s
request to stay litigation pending anticipated court-mandated rulemaking from a settlement
agreement entered on April 18, 2016 where EPA committed to addressing issues in a Remand
Rule by June 2019. The court requested oral argument on all remaining issues of litigation at
the time of the request for stay in order to weigh merits of the motion. The DC Court decision
ultimately denies the motion and issues an opinion on all of the remaining issues of litigation
which included vacatur and remand of:

m  257.101(a), which governed the conditions that would force an unlined surface
impoundment to cease receiving CCR and non-CCR if a groundwater protection standard
was exceeded unless strict conditions and timelines for alternative closure could be
certified by the owner or operator pursuant to 257.103.

m  257.71(a)(1)(i), which defined 2 feet of compacted soil (K value of no more than 1x107 cm/s)
for existing impoundments as meeting the liner standard (i.e., “clay lined” pond considered
a lined pond).
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By vacating 257.101(a) and 257.71(a)(1)(i), electric power generators who intended to continue
using their existing ponds for CCR or non-CCR (assuming they met all of the remaining
provisions/standards of 257.101), would potentially have to close or retrofit/reline these ponds.

Multiple CCR impoundments in southeast Michigan are documented to be constructed within
thick (> 20 feet thick, in some cases more than 100 feet thick) laterally contiguous glacially
compacted natural clay-rich soils with a hydraulic conductivity no greater than 1 x 107 cm/s
prior to implementation of the CCR Rule requiring composite liners (§257.70) or demonstration
of equivalent performance to alternative composite liners. As the natural soil underlying these
CCR impoundment units consists of thick, low-hydraulic conductivity clay, it is likely that the
natural soil is providing the same, or better level of protection from potential migration of
contaminants than the composite liner defined in 257.70(b). The purpose of our study is to
present existing site data to assess whether the natural soils below six CCR impoundment units
at four sites in southeast Michigan are performing equivalently to a composite liner using
recognized and generally accepted good engineering practices.

1.2 Description of CCR Units

Natural clay liners were evaluated for six CCR units at four power generation facilities in
southeast Michigan:

m  Bell River Power Plant (BRPP) Bottom Ash Basins (BAB) CCR Unit
m  BRPP Diversion Basin (DB) CCR Unit

m  St. Clair Power Plant (SCPP) BAB CCR Unit

m  Monroe Power Plant (MONPP) Fly Ash Basin (FAB) CCR Unit

= ].R. Whiting Power Plant (JRWPP) Ponds 1 and 2 CCR Unit

m  JRWPP Pond 6 Inactive CCR Unit

Data used for the natural clay liner evaluations were obtained from existing reports and
Conceptual Site Models (CSMs) previously developed for each site. A summary of the CSM for
each site is provided in the following sections.

1.2.1 BRPP Bottom Ash Basins CCR Unit

The BABs are two adjacent physical sedimentation basins that are slightly raised CCR
surface impoundments referred to as the North and South BABs, located north of the

BRPP. These are considered one CCR unit. The BABs receive sluiced bottom ash and

other process flow water from the power plant. Discharge water from each BAB flows
over an outlet weir that gravity flows to a site storm water conveyance network of
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ditches and pipes, then flows into the DB CCR unit. The North and South BABs run
roughly east to west approximately 420 feet long by 120 feet wide with bottom elevations of

approximately 580 feet and outflow weir elevations of approximately 590.25 feet (TRC
2017a).

1.2.2 BRPP Diversion Basin CCR Unit

The DB is an incised CCR surface impoundment located west of the BRPP. Water
flows into the DB from the North and South BABs through a network of pipes and
ditches. The DB discharges to the St. Clair River with other site wastewater in
accordance with a National Pollution Discharge Elimination System (NPDES) permit.
The DB has an approximately 300 foot long entrance channel that connects to the main
portion of the basin that runs approximately north-south. The main portion of the DB is
approximately 400 feet long by approximately 120 feet wide with a bottom elevation of
approximately 576 feet with the water level being maintained at approximately 580 feet
(TRC 2017a).

1.2.3 SCPP Bottom Ash Basins CCR Unit

The SCPP BABs are two adjacent sedimentation basins that are incised CCR surface
impoundments. The impoundments are sheet piled around the perimeters to
approximately 13 feet below ground surface (bgs) into the native clay-rich soil. The
BABs are located south of the SCPP and adjacent to the St. Clair River and are used for
receiving bottom ash and other process flow water from the power plant, which is first
sent to the East BAB then to the West BAB through a connecting concrete canal.
Discharge water from the basins flows with other site wastewater into the Overflow
Canal in accordance with a NPDES permit (TRC 2017b).

The West and East BABs run roughly north to south with the following approximate
dimensions (TRC 2017b):

—  The West BAB is approximately 300 feet long by 90 feet wide with a bottom
elevation of approximately 572 feet (when fully cleaned out) with an outflow weir
elevation of approximately 579.3 feet; and

— The East BAB is approximately 400 feet long by 70 feet wide with a bottom elevation
of approximately 572 feet (when fully cleaned out) with an outflow weir elevation
of approximately 579.4 feet.
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1.2.4  MONPP Fly Ash Basin CCR Unit

The MONPP FAB CCR unit is approximately 410-acres with an original design storage
capacity of 18,500 acre-feet at a maximum elevation of 614 feet. The FAB consists of an
earthfill clay-rich soil embankment (raised surface impoundment) with a crest perimeter
length of approximately 18,200 feet and a general height (from the lowest toe elevation
to the top of embankment) of approximately 40 feet, with a maximum height of 44 feet.
A road along the top of the crest has an elevation of approximately 614 feet with the
typical water operational level being 609 feet. The FAB base is keyed into the existing
natural clay-rich soil ground surface at an elevation of 563.4 feet. CCRs are placed into
the FAB by use of a “wet” (sluiced) disposal method (TRC 2017c).

1.25 JRWPP Ponds 1 and 2 CCR Unit

The JRWPP Ponds 1 and 2 CCR unit is located east of the JRWPP adjacent to Lake Erie.
The JRWPP is no longer an active power generating facility and Ponds 1 and 2 are no
longer active. The ponds were constructed in the native clay soil and received ash by
sluicing. Sluice water was discharged to Pond 2 and then flowed into Pond 1 via a
connecting pipe. Discharge water from the basins flowed into the adjacent Forebay in
accordance with a NPDES permit (Golder Associates 2017). The Pond 1 outlet had an
elevation of 586.3 feet and a perimeter crest of approximately 590 feet (AECOM 2009).

1.2.6 JRWPP Pond 6 CCR Unit

The JRWPP Pond 6 CCR unit is located north of the JRWPP. Pond 6 is no longer in
operation and has received a final cap. Pond 6 was constructed in the native clay soil
and received ash by sluicing. Discharge water from Pond 6 flowed into the adjacent
LaPointe Drain in accordance with a NPDES permit. When in operation, the pool
elevation in Pond 6 was maintained between elevations of 592.6 feet and 596.5 feet with
a perimeter crest elevation of approximately 600 feet (AECOM 2009).
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Section 2
Composite Liner Leakage Literature

2.1  Literature Review

A single composite liner specified by state and federal regulations for new CCR disposal units
includes a geomembrane directly overlying two feet (0.61 meters) of compacted clay having a
hydraulic conductivity no greater than 1 x 107 cm/s. These composite liners are intended to
prevent advective flow of leachate through the liner. However, studies of installed composite
liner systems have identified that composite liners leak through holes in the geomembrane that
result from manufacturing defects, damage during installation, or degradation of the membrane
over time (Rowe 2012). Holes in the geomembrane allow migration of leachate from the liner
cell into the compacted clay portion of the liner. Once in the clay, leachate can migrate through
the clay via porous media flow, eventually exiting the clay liner as leakage.

The amount of leakage through a composite liner is controlled in part by the number of holes in
the geomembrane, the size of the holes, and the quality of contact between the geomembrane
and the underlying clay. Based on a review of available literature, Rowe (2012) reports that the
median radius of geomembrane holes is greater than 5 mm (meaning geomembrane holes at a
scale of millimeters to centimeters are not uncommon) and the number of holes ranges from 2.5
to 12 holes per hectare of liner. Gaps between the geomembrane and the underlying clay also
influence leakage rates by increasing the surface area through which leachate can penetrate the
underlying clay (Rowe 2012).

Liner performance can be quantified in terms of the rate of leakage of leachate through the liner
into the underlying soils. Researchers have quantified leakage rates for composite liners
through the use of leak detection systems (e.g., Bonaparte et al. 2002) and calculations (e.g.,
Giroud et al. 1998; Rowe 2012). Leakage rates are measured in terms of the volume of liquid
(liters or gallons) leaking through the liner each day over the surface area of the liner (hectares
or acres) e.g. liters per hectare per day (Iphd).

Leakage through the compacted clay portion of a composite liner or through a natural clay liner
is controlled by several factors, including the hydraulic conductivity of the clay, the hydraulic
head gradient across the liner, and the thickness of the clay. Flow through clay liners can be
calculated using physical parameters of the system in question and applying Darcy’s Law. The
performance of natural clay liners can be assessed by comparing calculated leakage rates for
natural clay liners with calculated leakage rates for composite liners.
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Section 3
Site Conceptual Models

3.1 Belle River Power Plant

The BRPP CCR units are underlain by more than 130 feet of unconsolidated sediments,
consisting mostly of silty clay-rich till. The silty clay-rich till is present from the surface to
depths of 86 to 130 feet bgs at the BRPP CCR units. Falling head permeameter tests were
completed on four samples of the site clay, producing hydraulic conductivity values ranging
from 2.1 x 10 cm/s to 2.9 x 10 cm/s. Saturated silts and sands underlie the clay and form the
shallowest aquifer below the CCR units. The unconsolidated sand and silt aquifer is underlain
by the uppermost bedrock consisting of the Bedford Shale, which is generally encountered
from 135 to 145 feet bgs (TRC 2017a).

3.1.1 Bottom Ash Basins CCR Unit

As described above, the uppermost aquifer units beneath the BABs CCR unit

are hydraulically isolated by at least 80 feet of silty clay-rich till. The first observed
sand-rich units that meet the 40 CFR §257.53 definition of uppermost aquifer is
encountered at depths ranging from 90 to 136 feet bgs. The sand-rich unit rapidly thins
to the south and east of the BABs and pinches out in the southeastern portion of the
BABs CCR unit area (TRC 2017a).

The water level in the BABs is maintained at an elevation of approximately 590 feet. The
hydraulic head in the aquifer below the BAB is approximately 574 feet (TRC 2018a). The
bottom of the BABs is at an elevation of approximately 580 feet and the bottom of the
clay underlying the BABs is at an elevation of approximately 500 feet, thus 80 feet of clay
separate the bottom of the BABs CCR unit from the underlying aquifer.

3.1.2 Diversion Basin CCR Unit

The potential uppermost aquifer under the DB CCR unit is located at depths ranging
from 131 to 145 feet bgs at the silt/shale bedrock interface. The DB CCR unit is isolated
from the underlying potential uppermost aquifer by approximately 130 feet of silty clay-
rich till. Although the encountered zone of saturation along the interface did not yield
significant groundwater, it was conservatively interpreted as the first underlying
saturated zone that would presumably become affected with CCR constituents since it
was saturated, and although the hydraulic conductivity was low, exhibited a much
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higher hydraulic conductivity than the clay-rich soils between the bottom of the basin
and the monitored zone (TRC 2017a).

The water level in the DB is maintained at an elevation of 580 feet or less. The hydraulic
head in the aquifer below the DB is approximately 575 feet (TRC 2018b). The bottom of
the DB is at an elevation of approximately 576 feet and the bottom of the clay underlying
the DB is at an elevation of approximately 459 feet, thus 117 feet of clay separate the
bottom of the DB CCR unit from the underlying aquifer.

3.2  St. Clair Power Plant BABs

The SCPP CCR unit is underlain by glacial silty-clay till, with few isolated sand lenses, and a silt
and clay-rich hardpan base directly overlying the shale bedrock (likely the Bedford Shale). The
shale bedrock is generally encountered below 130 feet bgs. No significant soil or gravel
intervals were encountered at any of the groundwater monitoring system well locations.
However, during soil boring advancement for the groundwater monitoring system well
locations, some signs of saturation were observed throughout a 5-foot interval along the
interface between the overlying till/hardpan and the underlying shale bedrock. The underlying
shale does not yield groundwater, rather it is an aquiclude that prevents groundwater flow (i.e.,
is not an aquifer). Although the encountered zone of saturation along the interface did not
yield significant groundwater, it was conservatively interpreted as the uppermost aquifer,
because it is saturated and exhibits higher hydraulic conductivity than the clay-rich soils
between the bottom of the basin and the monitored zone (TRC 2017b).

The potential uppermost aquifer as defined in 40 CFR §257.53 is encountered at an elevation of
approximately 462 feet. The bottom of the BABs is at an elevation of approximately 572 feet,
thus 110 feet of vertically contiguous silty clay-rich till separates the BABs CCR unit from the
underlying aquifer and serves as a natural confining hydraulic barrier that isolates the
underlying uppermost potential aquifer. The overlying silty clay-rich low-permeability soil has a
hydraulic conductivity on the order of 2.3 to 3.1 x 10 centimeters per second (cm/s) as found in
soil testing performed during the CCR monitoring well installation in the area of the BABs (TRC
2017b).

The water level in the BABs is maintained at an elevation between 579 feet and 580 feet. The
hydraulic head in the aquifer below the BABs is approximately 580 feet (TRC 2018c), thus the
little hydraulic head gradient between the BABs CCR unit and the underlying aquifer is very
small.
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3.3  Monroe Power Plant FAB

The MONPP FAB overlies unconsolidated clay-rich glacial till and/or lacustrine deposits with
saturated limestone of the Bass Islands Group bedrock generally encountered from 37 to 53.5 feet
below ground surface. The limestone aquifer encountered at the site is generally artesian except
in the area of monitoring well MW-16-01. Monitoring well MW-16-01 is located within several
hundred feet of several off-site domestic residential water supply wells located to the north
along Dunbar Road adjacent to Plum Creek that likely lower the hydraulic head in the area of
MW-16-01 (TRC 2017c).

The MONPP FAB CCR unit uppermost aquifer as defined in 40 CFR §257.53 consists of
saturated limestone present beneath at least 37 feet and up to 53.5 feet of thick contiguous silty
clay-rich soil that serves as a natural confining hydraulic barrier that isolates the underlying
uppermost aquifer. At its deepest incised area the MONPP FAB has approximately 23 feet of
clay-rich soil separating the bottom of the FAB from the uppermost aquifer. Near the north end
of the FAB where the hydraulic gradient is steeper, the clay is at least 30 feet thick. The
overlying low permeability silty clay-rich soil has a hydraulic conductivity of 2.7 x 10 cm/s
calculated as the geometric mean of 33 hydraulic conductivity values obtained from testing of
the clay. The water level in the FAB is maintained at an elevation of approximately 609 feet.
The hydraulic head in the aquifer below the FAB is ranges from approximately 580 feet to 597
feet (TRC 2018d).

34  J.R.Whiting Power Plant

The JRWPP overlies more than 50 feet of unconsolidated clay-rich glacial till and/or lacustrine
deposits overlying limestone bedrock. Bedrock is generally encountered from 52 to 64 feet below
ground surface (elevations of 524 to 516 feet) (STS Consultants 1993). Permeameter tests
completed on eight samples of the site clay produced hydraulic conductivity values ranging
from 5.5 x 10 cm/s to 2.23 x 10 cm/s. The limestone bedrock aquifer underlying clay deposits
forms the shallowest aquifer below the CCR units.

3.4.1 JRWPP Ponds 1 and 2 CCR Unit

As described above, the uppermost aquifer unit beneath the Ponds 1 and 2 CCR unit

is limestone bedrock that is hydraulically isolated by the overlying clay-rich till. The
shallowest bedrock is encountered at an elevation of approximately 520 feet (TRC 2016)
and the bottom of the pond is at an elevation of approximately 555 feet (Golder
Associates 2016), thus 35 feet of clay separate the bottom of the Ponds 1 and 2 CCR Unit
from the underlying aquifer. The water level in Ponds 1 and 2 was maintained at an
elevation of approximately 586 feet. The hydraulic head in the aquifer below Ponds 1
and 2 is approximately 575 feet (TRC 2018e).

TRC Engineers Michigan, Inc. | DTE Electric Company/Consumers Energy Company 8

\\NTAPB-MADISON \MSN-VOL6\-\WPMSN\ PJT2\319742\ 0000\ R3197420000-001.DOCX 12/3/18 Final December 2018



3.4.2 JRWPP Pond 6 CCR Unit

As with Ponds 1 and 2, the shallowest bedrock is encountered at an elevation of
approximately 520 feet below the Pond 6 CCR unit (TRC 2016). The bottom of Pond 6 is
at an elevation of approximately 560 feet, thus 40 feet of clay separate the bottom of the
Pond 6 CCR unit from the underlying aquifer. During its operational years, the water
level in Pond 6 was maintained at elevations between approximately 592 feet to 597 feet.
The hydraulic head in the aquifer below Pond 6 is approximately 575 feet.

TRC Engineers Michigan, Inc. | DTE Electric Company/Consumers Energy Company 9

\\NTAPB-MADISON \MSN-VOL6\-\WPMSN\ PJT2\319742\ 0000\ R3197420000-001.DOCX 12/3/18 Final December 2018



Section 4
Leakage Rate Calculations

To assess the performance of the natural clay liners underlying the six CCR units at the sites
discussed above, leakage rates were calculated for each of the units using site-specific
parameters and Darcy’s Law:

= _KAY
Q= KAdl

where Q is the leakage rate, K is the hydraulic conductivity of the clay, A is the cross-sectional
area of flow, dh is the difference between the hydraulic head in the CCR unit and the hydraulic
head in the aquifer below the natural clay, and dl is the thickness of the clay. This analysis
assumes that flow through the liner is vertical and one-dimensional. Input parameters for K,
dh, and dl for each CCR unit are summarized in Table 1. By assuming the cross-sectional area
of flow to be one hectare, leakage rates are determined on a per hectare basis, consistent with
the liner leakage literature. Calculated leakage rates (in Iphd) are also summarized in Table 1.
Calculation documentation is provided in Appendix B. Calculated leakage rates for the natural
clay liners ranged from 2 Iphd (SCPP BABs) to 227 Iphd (MONPP FAB).

The calculated leakage rates represent the expected leakage through the natural clays below the
CCR units under currently operating conditions, except for the JRWPP CCR units, which are no
longer operating. For the JRWPP CCR units, the calculated leakage rates are conservatively
based on conditions experienced while they were operating. Now that Pond 6 is capped, it is
expected that the hydraulic head within the CCR unit is less than it was during operation, and
therefore, the leakage rate under capped conditions is expected to be less than the calculated
leakage rate. Ponds 1 and 2 are planned to be capped in the near future, which will also likely
reduce the leakage rate associated with that CCR unit.

To compare the performance of the natural clay liners with the expected performance of a single
composite liner, potential leakage rates were also calculated for a hypothetical composite liner
meeting state and federal regulations. Giroud et al. (1998) provide an equation for calculating
the expected leakage through a composite clay liner resulting from a geomembrane defect:

h 0.95
Q =0.976C4, [1 +0.1 (?) ]d°-2h°-91<°-74

where Q is the leakage rate (m%/s), Cqo is a dimensionless coefficient that characterizes the
quality of contact between the geomembrane and the clay, h is the hydraulic head of the
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leachate on the liner (m), T is the thickness of the compacted clay (m), d is the diameter of the
defect (m), and K is the hydraulic conductivity of the compacted clay (m/s).

The composite liner leakage calculations assume that liner construction consists of two feet
(0.61 m) of compacted clay having hydraulic conductivity of 1 x 107 cm/s (1 x 10 m/s)
underlying a geomembrane. A leachate head of one foot (0.3 m) over the liner and head of zero
below the liner is also assumed. As previously discussed, the composite liner leakage
calculation also requires assumptions regarding the number of defects, the size of the defects,
and the quality of contact between the geomembrane and the clay. To assess the effects of these
assumed parameters on the calculated leakage rate, calculations were made using two different
values for defect diameter (0.001 m and 0.00564 m), contact coefficient (per Giroud et al. 1998,
Cqo = 0.21 for good contact, Cqo = 1.15 for poor contact), and defect frequency (2.5 defects per
hectare and 5 defects per hectare). Using multiple inputs results in a range of potential leakage
rates for the hypothetical composite liner in question.

Calculated leakage rates for a composite liner are shown in Table 2. Calculation documentation
is provided in Appendix B. The calculated rates range from a low of 0.9 Iphd (for 2.5 small
defects per hectare and assuming good contact between the geomembrane and underlying clay)
to 14 Iphd (for 5 large defects per hectare and assuming poor geomembrane-clay contact). Thus
a composite liner built in accordance with current regulations could be expected to leak up to
14 Iphd.

Rowe (2012) suggests that calculated leakage rates actually underestimate actual leakage. As a
result, actual leakage rates from composite liners may be higher than 14 Iphd. Nevertheless,
two of the investigated CCR units (BRPP DB and SCPP BABs) have leakage rates less than

14 Iphd, indicating they are performing at least as well as a single composite liner. Three of the
other four CCR units have leakage rates within one order of magnitude of 14 Iphd indicating
that these natural liners provide a fairly comparable, if not equal, level of protection as a
composite liner.

In addition to leakage rate, leachate travel time can also be used to assess liner performance. To
determine the amount of time required for leachate to travel through a clay liner the average
linear velocity of the leachate must be calculated. Average linear velocity is calculated using a
version of Darcy’s Law:

K dh

n, dl

where v is the average linear velocity of leachate advection, ne is the effective porosity of the
clay, and K, dh, and dl are as previously defined. Using the values for K, dh, and dl from
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Table 1 and assuming an effective porosity for clay of 0.4, average linear velocity was calculated
for each of the CCR units. Leachate travel time (t) was then calculated using:

_dl

v

Travel times for the six natural clay liners are shown in Table 1. Calculation documentation is
provided in Appendix B. Calculations for the MONPP FAB CCR Unit used average hydraulic
conductivity due to the amount of historical hydraulic conductivity values. For all other units,
calculations used the highest hydraulic conductivity value obtained at the site to produce
conservative results. Travel times range from 441 years (MONPP FAB) to 150,800 years (SCPP
BABs). All of the computed travel times suggest that the natural clay liners below the six CCR
units will be protective of the underlying aquifers well into the future.

For comparison, the calculated time for leachate to travel through 2 feet of compacted clay in a
composite liner (assuming leachate head of 1 foot (0.3 meters) above the liner and head of zero
below the liner) after having penetrated through a geomembrane defect is only 5 years. Thus
even for the natural liners that have higher leakage rates than a composite liner, the thickness of
the natural clay results in protection over a much longer timeframe than can be provided by a
composite liner.

An additional point of comparison relates to US EPA Statutory Interpretive Guidance — Criteria
for Identifying Areas of Vulnerable Hydrogeology Under the Resource Conservation and
Recovery Act (July 1986). This document develops criteria and a method for determining
groundwater vulnerability at hazardous waste facilities. The method requires calculation of the
travel time along a 100-foot flow line originating at the base of the hazardous waste unit. The
intent is for the 100-foot flow line to represent a sample of the geologic material at the site
representing an area of likelihood of investigation for release. The criterion established by this
method relates a travel time along 100-ft of flow line on the order of 100 years is the threshold
for vulnerability (US EPA, p. ES-3).

This analog is a very important concept for responding to the DC Court Opinion that found that
the record evidence showed that the vast majority of existing impoundments are unlined and
that unlined impoundments have a 36.2 to 57 percent chance of leaking at a harmfully
contaminating level during their foreseeable use (DC Court, pg. 18). Based on this record, the
DC Court found that it isn’t reasonable to rely on leak detection followed by closure in order to
address reasonable protectiveness of human health and the environment.

The travel time results from this study show travel times that far exceed the vulnerability
criterion, demonstrating that site-specific evaluation can demonstrate protectiveness.
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Interestingly, the DC Court also found that the self-implementing one-size-fits-all may have
been necessary as a national minimum standard, but also acknowledged that more precise risk-
based standards are both feasible and enforceable under the individualized permitting
programs and direct monitoring provisions authorized by WIIN Act (DC Court, pg. 38). The
sites presented in this study and the methods and criterion used to evaluate the competency of
the liner systems meet the regulatory standard “does not pose a reasonable probability of
adverse effects on health or the environment.”
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Section 5
Conclusions

Multiple CCR impoundments in southeast Michigan are documented to be constructed within
thick (> 20 feet thick, in some cases more than 100 feet thick) laterally contiguous glacially
compacted natural clay-rich soils with a hydraulic conductivity no greater than 1 x 107 cm/s
prior to implementation of the CCR Rule requiring composite liners (§257.70) or demonstration
of equivalent performance to alternative composite liners. The natural soil underlying these
CCR impoundment units consists of thick, low-hydraulic conductivity clay, that provides the
same, or better level of protection from potential migration of contaminants than the composite
liner defined in 257.70(b). Using recognized and generally accepted good engineering practices,
TRC concludes that the natural soils below six CCR impoundment units at four sites in
southeast Michigan perform better than composite liners. In summary:

e TRC calculated leakage rates for six Southeast Michigan CCR units and compared these
to the anticipated leakage rates for a single composite liner system. For all six units, the
leakage rates were generally within an order of magnitude of the composite liner
system. These data show that anticipated leakage rates between the natural soil barriers
and the single composite liners are comparable. Data are summarized on Table 1. Data
also show that other site specific factors contribute more significantly to the
protectiveness of natural soil barriers when compared to single composite liner system,
including thickness of the natural soil barrier, hydraulic conductivity of the soil barrier,
and the hydraulic gradient between the CCR unit and the underlying aquifer, which can
result in significantly greater times of travel to the uppermost aquifer. The results of the
time of travel calculations are summarized on Table 1. As shown, all the six evaluated
Southeast Michigan CCR units have natural clay liners that are more protective than
single composite liner system.

e The travel time results from this study show times that exceed the USEPA’s
vulnerability criterion demonstrating that site-specific evaluation can demonstrate
protectiveness. The sites presented in this study and the methods and criteria used to
evaluate the competency of the liner systems meet the regulatory standard “does not
pose a reasonable probability of adverse effects on health or the environment.”

e Additionally, all of the studied CCR units have been in operation for decades. Although
not the focus of this study, groundwater monitoring is currently being performed at all
six of the CCR units that are the subject of this study. Based on review of this data,

TRC Engineers Michigan, Inc. | DTE Electric Company/Consumers Energy Company 14
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CCR-affected groundwater is not present at these facilities, which further supports the
conclusions of this study. Groundwater data supporting this statement are available at:

Consumers Energy
https://www.consumersenergy.com/community/sustainability/environment/waste-

management/coal-combustion-residuals

DTE Energy
https://newlook.dteenergy.com/wps/wcm/connect/dte-web/home/community-and-

news/common/environment/coal-combustion-residual
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Table 1
Summary of Velocity and Travel Time Calculations
Natural Clay Liner Equivalency Evaluation

Basin Aquifer Basin [Bottom of Clay Vertical Travel

head head Bottom Clay Thickness | Hydraulic Max K Q Velocity time
CCR Units (ftamsl) [ (ft amsl) dh (ft amsl) | (ft amsl) (dI, ft) Gradient | (cm/s)* | (Iphd) (ft/d)** (yrs)
Two feet of clay*** - - 3 - - 2 1.5 1.0E-07 - 1.1E-03 5
Belle River PP BABs 590 574 16 580 500 80 0.20 2.9E-08 50 4.1E-05 5,329
Belle River PP DB 580 575 5 576 459 117 0.043 2.9E-08 11 8.8E-06 36,474
St. Clair PP BABs 580 579 1 572 462 110 0.009 3.1E-08 2 2.0E-06 150,800
Monroe PP FAB 609 580 29 563 533 30 0.97 2.7E-08 227 1.9E-04 441
Whiting Ponds 1&2 586 575 11 555 520 35 0.31 2.2E-08 61 5.0E-05 1,929
Whiting Pond 6 597 575 22 560 520 40 0.55 2.2E-08 106 8.7E-05 1,260
Notes: Created by: S. Sellwood 11/27/2018
ft = feet Checked by: C. Olson 12/3/2018

ft/d = feet per day

cm/s = centimeters per second

yrs = years

Iphd = liters per hectare per day

amsl = above mean sea level

dh = difference between basin head and aquifer head

K = vertical hydraulic conductivity

Q = leakage rate

*The geometric mean of 33 available K values used for Monroe PP FAB, maximum K used for all other CCR units

**Velocity assumes effective porosity of 0.4

***Represents migration of leachate through a composite liner after passing through holes in the geomembrane, assumes 1 foot of
head above the liner and head of zero below the liner




Table 2

Calculated Composite Liner Leakage Rates
Natural Clay Liner Equivalency Evaluation

Size of Liner Defects Quality of Contact Q (Iphd)
h(m) [ T(m) | K(m/s) | dsm(m) dirg (M) Coolgood) | Caopoor) | Q(m3/s) | Q(L/day) | 2.5 defects/hc | 5 defects/hc Assumptions
0.305 0.61 | 1.00E-09 0.001 0.21 4.07E-09 0.35 0.9 1.8 small defects, liner in good contact with clay
0.305 | 0.61 | 1.00E-09 0.00564 0.21 5.75E-09 0.50 1.2 2.5 large defects, liner in good contact with clay
0.305 0.61 | 1.00E-09 0.001 1.15 2.23E-08 1.92 4.8 9.6 small defects, liner in poor contact with clay
0.305 | 0.61 | 1.00E-09 0.00564 1.15 3.15E-08 2.72 6.8 14 large defects, liner in poor contact with clay
Notes: Created by: S. Sellwood 11/27/2018

h = height of water above the geomembrane

T = thickness of the compacted clay liner
K = hydraulic conductivity of the compacted clay liner

d = diameter of geomembrane defects
Cqo = dimensionless coefficient characterizing the quality of the contact between the geomembrane and the underlying compacted clay liner (Giroud et al. 1998)

Q = leakage rate, calculated in accordance with Giroud et al. 1998

m = meter
s = second
L = liter

Iphd = liter per hectare per day

hc = hectare

Checked by: C. Olson 12/3/2018




Appendix A
Site Data (Four Southeast Ml CCR Unit Sites)

Table of Contents
s BRPP BABs and DB CCR Units Site
m  MONPP FAB CCR Unit Site
m  SCPP BABs CCR Unit Site

m  JRW Ponds 1 & 2 CCR Unit and Pond 6 Inactive CCR Unit Site
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BRPP BABs and DB CCR Units Site
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Table 1
Groundwater Elevation Summary
Belle River Power Plant Bottom Ash Basins - RCRA CCR Monitoring Program
China Township, Michigan

TRC | DTE Electric Company

Well ID MW-16-01 MW-16-02 MW-16-03 MW-16-04 MW-16-09
Date Installed 3/17/2016 3/15/2016 6/1/2016 3/8/2016 6/2/2016
TOC Elevation 590.06 588.94 590.66 590.51 590.80
Geologic Unit of Sand Sand Silty Sand Sand Sand
Screened Interval
Scree"e‘él':\f‘::i‘;ar: 496.3 10 491.3 494.3 t0 489.3 456.0 to 451.0 468.5 t0 463.5 452.310 447.3
Unit| ft BTOC ft ft BTOC ft ft BTOC ft ft BTOC ft ft BTOC ft
Depth to GW Depth to GW Depth to GW Depth to GW Depth to GW
Measurement Date Water Elevation Water Elevation Water Elevation Water Elevation Water Elevation
8/1/2016 16.21 573.85 15.30 573.64 16.53 574.13 16.89 573.62 16.70 574.10
9/19/2016 16.25 573.81 23.33 565.61 16.54 574.12 16.90 573.61 16.70 574.10
11/7/2016 16.58 573.48 19.91 569.03 16.82 573.84 17.15 573.36 16.95 573.85
1/9/2017 16.39 573.67 17.90 571.04 16.66 574.00 17.02 573.49 16.90 573.90
2/27/2017 16.11 573.95 16.65 572.29 16.43 574.23 16.75 573.76 16.56 574.24
4/17/2017 16.05 574.01 15.71 573.23 16.31 574.35 16.63 573.88 16.45 574.35
5/18/2017 NM NM NM NM NM NM NM NM NM NM
6/5/2017 15.67 574.39 14.80 574.14 15.98 574.68 16.31 574.20 16.18 574.62
6/30/2017 NM NM NM NM NM NM NM NM NM NM
7/24/2017 15.82 574.24 14.45 574.49 16.12 574.54 16.44 574.07 16.29 574.51
Notes:
Elevations are reported in feet relative to the North American Vertical Datum of 1988.
ft BTOC - feet Below top of casing
NM - Not Measured
Page 1 of 1
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Table 1
Groundwater Elevation Summary
Belle River Power Plant Diversion Basin — RCRA CCR Monitoring Program
China Township, Michigan

Well ID MW-16-05 MW-16-06 MW-16-07 MW-16-08 MW-16-10 MW-16-11 MW-16-11A
Date Installed 3/4/2016 3/11/2016 3/9/2016 3/10/2016 6/6/2016 6/7/2016 5/12/12017
TOC Elevation 590.82 593.21 592.58 591.88 592.26 591.54 591.66
Gealogic Unit of Clayey Sil/Shale Silt/Shale Interface Silt/Shale Interface Silt/Shale Interface Gravelly Silt and Silty Sandy Clay Silt and Silty Clay
Screened Interval Interface Clay
Scree"e‘él':\f‘::i‘;ar: 449.3 t0 444.3 455.0 to 450.0 456.9 to 451.9 456.3 to 451.3 444.3 t0 439.3 452.0 to 447.0 4525 t0 447.5
Unit| ft BTOC ft ft BTOC ft ft BTOC ft ft BTOC ft ft BTOC ft ft BTOC ft ft BTOC ft
Depth to GW Depth to GW Depth to GW Depth to GW Depth to GW Depth to GW Depth to GW
Measurement Date Water Elevation Water Elevation Water Elevation Water Elevation Water Elevation Water Elevation Water Elevation
8/1/2016 16.95 573.87 17.74 575.47 16.84 575.74 15.74 576.14 17.88 574.38 16.86 574.68
9/19/2016 17.00 573.82 17.85 575.36 17.00 575.58 15.90 575.98 17.98 574.28 16.96 574.58
11/7/2016 17.13 573.69 17.59 575.62 16.70 575.88 15.70 576.18 18.06 574.20 16.99 574.55 Not Installed
1/9/12017 17.11 573.71 17.51 575.70 16.60 575.98 15.58 576.30 17.94 574.32 16.87 574.67
2/27/2017 16.74 574.08 17.36 575.85 16.56 576.02 15.50 576.38 17.72 574.54 NU NU
4/17/2017 16.77 574.05 17.71 575.50 16.84 575.74 15.70 576.18 17.81 574.45 NU NU
5/18/2017 NM NM NM NM NM NM NM NM NM NM 16.69 574.97
6/5/2017 16.61 574.21 17.66 575.55 16.83 575.75 15.72 576.16 17.73 574.53 L 16.71 574.95
Decommissioned
6/30/2017 NM NM NM NM NM NM NM NM NM NM 16.83 574.83
7/24/2017 16.74 574.08 18.01 575.20 17.13 575.45 15.99 575.89 17.93 574.33 16.91 574.75
Notes:
Elevations are reported in feet relative to the North American Vertical Datum of 1988.
ft BTOC - feet Below top of casing
NU - Not Used; monitoring well was damaged at the time of data collection.
NM - Not Measured
(1) MW-16-11 decomissioned on 5/11/2017 and replaced with MW-16-11A.
TRC | DTE Electric Company
XAWPAAM\PJT2\265996\03 BRPP\ICCR\DB\AppA\AppA DB_T1.XLSX Page 1 of 1 Final January 2018
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TRC Environmental Corporation QC: JPH

Falling Head, Rising Tailwater Permeability Test (ASTM D5084, Method C) QA: JPH
Project Name: DTE - BRPP BAB and DB Cell #: 8
Project #: 231828.0003.0000 USCS Description: N/A]
Sample Name: MW-16-01, 50-52' USCS Classification: N/A]
Visual Descript: Gray lean clay Average Kv = " 2.9E-08 cm/s
Sample Type:  Undisturbed Initial Final
Values  Values
Sample Dia. (in) 2.87 2.87 Permeant: Water
Sample Ht. (in) 3.02 3.02 Permeant Specific Gravity: 1.00
Tare & Wet (g) 775.10 649.20 Sample Specific Gravity: 2.70 Est.
Tare & Dry (g) 562.60  471.50 Confining Pressure (psi): 100.0
Tare (g) 88.86 88.64 Burette Diameter (in): 0.250
Sample Wt. (g) 563.65 560.56 Burette Zero (cm): 100.0
Moisture (%) 449 46.4 Maximum Gradient: 7.0
Wet Density (pcf) 109.9 109.5 Average Gradient: 6.5
Dry Density (pcf) 75.9 74.8 Max. Effect. Stress (psi): 5.7
Saturation (%) 99.2 100.0 Min. Effect. Stress (psi): 43
Ave. Effect. Stress (psi): 48
Date Time Run | Temp Pressure (psi) Cham | Cham. Bot Bot. Top Top Flow Ky *** Ave.*
Yr. Mo. Day| Hr. Min. | Time (s) | C*** Bot Top (cm) |Dif.(cm)| (cm) |Dif(cm)| (cm) |[Dif.(cm)| Dif.(%) cm/s 0,1
1] 2016 3 15 8  10.00 0.0 95 95 55.40 3.45 102.60
2f 2016 3 15 11  15.00 11100 23.0 95 95 56.10 0.70 4.05 0.60 101.30 1.30 -36.8 4.7E-08
3f 2006 3 15 14  16.00 10860  23.0 95 95 57.00 0.90 4.75 0.70 100.60 0.70 0.0 3.6E-08
4f 2016 3 15 18  15.00 14340 23.0 95 95 57.75 0.75 5.55 0.80 99.75 0.85 -3.0 3.3E-08
5[ 2016 3 16 4 55.00 38400 22.0 95 95 59.30 1.55 7.65 2.10 97.50 2.25 -3.4 3.4E-08
6 2016 3 16 8  38.00 13380 23.0 95 95 59.80 0.50 8.35 0.70 96.80 0.70 0.0 3.2E-08
7{ 2016 3 16 11  56.00 11880 23.0 95 95 60.35 0.55 9.05 0.70 96.30 0.50 16.7 3.1E-08
s 2016 3 16 15 1.00 11100 23.0 95 95 60.40 0.05 9.60 0.55 95.70 0.60 -43 3.2E-08
9f 2016 3 17 5 14.00 51180 22.0 95 95 61.30 0.90 12.10 2.50 93.20 2.50 0.0 3.2E-08
10 2016 3 17 8 17.00 10980 24.0 95 95 62.05 0.75 12.65 0.55 92.75 0.45 10.0 3.0E-08
1| 2006 3 17 12 19.00 14520 23.0 95 95 62.15 0.10 13.25 0.60 92.05 0.70 -7.7 3.0E-08
12| 2006 3 17 17  49.00 19800 23.0 95 95 62.60 0.45 14.15 0.90 91.30 0.75 9.1 2.9E-08
13 2016 3 18 5 23.00 41640 220 95 95 63.15 0.55 16.00 1.85 89.40 1.90 -1.3 3.3E-08
14 2016 3 18 8  58.00 12900 24.0 95 95 63.60 0.45 16.55 0.55 88.90 0.50 4.8 3.0E-08
15 2006 3 18 12 55.00 14220 23.0 95 95 63.80 0.20 17.10 0.55 88.30 0.60 -43 3.0E-08
16 2006 3 18 16  30.00 12900 23.0 95 95 64.10 0.30 17.65 0.55 87.90 0.40 15.8 2.8E-08
17| 2006 3 21 4 58.00 217680 22.0 95 95 67.20 3.10 25.35 7.70 80.20 7.70 0.0 3.1E-08
18| 2006 3 21 8 1.00 10980 24.0 95 95 67.60 0.40 25.70 0.35 79.85 0.35 0.0 3.1E-08
19 2006 3 21 12 10.00 14940 23.0 95 95 67.60 0.00 26.15 0.45 79.40 0.45 0.0 3.0E-08
20/ 2006 3 21 15  12.00 10920 23.0 95 95 67.70 0.10 26.40 0.25 79.15 0.25 0.0 2.3E-08 1
21] 2006 3 21 19  36.00 15840 23.0 95 95 68.30 0.60 26.90 0.50 78.70 0.45 53 3.1E-08 1
22l 2006 3 21 21  31.00 6900 23.0 95 95 68.10 -0.20 27.10 0.20 78.50 0.20 0.0 3.0E-08 1
23 2016 3 22 5 5200 30060 25.0 95 95 68.90 0.80 28.05 0.95 77.65 0.85 5.6 3.1E-08 1
24/ 2016 3 22 10  31.00 16740  23.0 95 95 68.85 -0.05 28.45 0.40 77.20 0.45 -5.9 2.8E-08 1
251 2006 3 22 15  59.00 19680 24.0 95 95 69.40 0.55 29.00 0.55 76.70 0.50 4.8 2.9E-08 1
2| 2016 3 22 22 3200 23580 24.0 95 95 69.80 0.40 29.55 0.55 76.10 0.60 -4.3 2.7E-08 1
**A zero in this column starts a series of measurements. *Average Kv for those rows with a 1 in the Ave. column. " 2.9E-08 cm/s
(Termination determined by stable Kv and low flow differential.) ***Kv adjusted for temperature.
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TRC Environmental Corporation QC: JPH

Falling Head, Rising Tailwater Permeability Test (ASTM D5084, Method C) QA: JPH
Project Name: DTE - BRPP BAB and DB Cell #: 9
Project #: 231828.0003.0000 USCS Description: N/A]
Sample Name: MW-16-05, 50-52' USCS Classification: N/A]
Visual Descript: Gray lean clay Average Kv = " 2.7E-08 cm/s
Sample Type:  Undisturbed Initial Final
Values  Values
Sample Dia. (in) 2.87 2.84 Permeant: Water
Sample Ht. (in) 3.25 3.20 Permeant Specific Gravity: 1.00
Tare & Wet (g) 536.11 691.40 Sample Specific Gravity: 2.70 Est.
Tare & Dry (g) 403.90 517.10 Confining Pressure (psi): 100.0
Tare (g) 93.83 91.24 Burette Diameter (in): 0.250
Sample Wt. (g) 610.40 600.16 Burette Zero (cm): 100.0
Moisture (%) 42.6 40.9 Maximum Gradient: 7.3
Wet Density (pcf) 110.6 112.8 Average Gradient: 6.9
Dry Density (pcf) 77.5 80.0 Max. Effect. Stress (psi): 6.1
Saturation (%) 98.2 100.0 Min. Effect. Stress (psi): 4.6
Ave. Effect. Stress (psi): 5.1
Date Time Run | Temp Pressure (psi) Cham | Cham. Bot Bot. Top Top Flow Ky *** Ave.*
Yr. Mo. Day| Hr. Min. | Time (s) | C*** Bot Top (cm) |Dif.(cm)| (cm) |Dif(cm)| (cm) |[Dif.(cm)| Dif.(%) cm/s 0,1
1] 2016 3 15 8 1100 0.0 95 95 25.20 1.95 101.75
2f 2016 3 15 11  15.00 0.0 95 95 27.70 1.80 99.60
3f 2006 3 15 14  17.00 10920 23.0 95 95 29.40 1.70 2.00 0.20 98.65 0.95 -65.2 3.2E-08
4f 2016 3 15 18  16.00 14340 23.0 95 95 30.65 1.25 2.40 0.40 97.60 1.05 -44.8 3.1E-08
5[ 2016 3 16 4 56.00 38400 22.0 95 95 32.20 1.55 3.85 1.45 95.40 2.20 -20.5 3.1E-08
6 2016 3 16 8  39.00 13380 23.0 95 95 32.40 0.20 4.40 0.55 94.85 0.55 0.0 2.6E-08
7{ 2016 3 16 11  57.00 11880 23.0 95 95 33.85 1.45 4.95 0.55 94.40 0.45 10.0 2.7E-08
s 2016 3 16 15 2.00 11100 23.0 95 95 34.00 0.15 5.35 0.40 93.90 0.50 -11.1 2.7E-08
9f 2016 3 17 5 15.00 51180 22.0 95 95 35.20 1.20 7.35 2.00 91.80 2.10 -2.4 2.8E-08
10 2016 3 17 8 17.00 10920 24.0 95 95 35.80 0.60 7.80 0.45 91.45 0.35 12.5 2.5E-08
1| 2006 3 17 12 20.00 14580 23.0 95 95 35.90 0.10 8.30 0.50 89.85 1.60 -52.4 5.1E-08
12| 2006 3 17 17  50.00 19800 23.0 95 95 36.40 0.50 9.10 0.80 89.25 0.60 14.3 2.6E-08
13 2016 3 18 5 23.00 41580 22.0 95 95 37.00 0.60 10.65 1.55 88.60 0.65 40.9 2.0E-08
14 2016 3 18 8  58.00 12900 24.0 95 95 37.50 0.50 11.15 0.50 88.15 0.45 53 2.7E-08
15 2006 3 18 12 55.00 14220 23.0 95 95 37.70 0.20 11.65 0.50 87.60 0.55 -4.8 2.8E-08
16 2006 3 18 16  31.00 12960  23.0 95 95 38.00 0.30 12.10 0.45 87.20 0.40 5.9 2.5E-08
17| 2006 3 21 4 59.00 217680 22.0 95 95 41.00 3.00 19.25 7.15 79.85 7.35 -1.4 3.0E-08
18| 2006 3 21 8 2.00 10980 24.0 95 95 41.40 0.40 19.55 0.30 79.60 0.25 9.1 2.4E-08
19 2006 3 21 12 10.00 14880 23.0 95 95 41.40 0.00 19.95 0.40 79.15 0.45 -5.9 2.8E-08
20/ 2006 3 21 15 13.00 10980 23.0 95 95 41.60 0.20 20.25 0.30 78.85 0.30 0.0 2.7E-08 1
21f 2006 3 21 19  37.00 15840 23.0 95 95 42.00 0.40 20.80 0.55 78.55 0.30 29.4 2.7E-08 1
22l 2006 3 21 21  32.00 6900 23.0 95 95 41.80 -0.20 20.90 0.10 78.30 0.25 -42.9 2.6E-08 1
23 2016 3 22 5 53.00 30060 25.0 95 95 42.75 0.95 21.75 0.85 77.55 0.75 6.3 2.6E-08 1
24 2016 3 22 10  32.00 16740  23.0 95 95 42.75 0.00 22.20 0.45 77.10 0.45 0.0 2.8E-08 1
25 2016 3 22 16 0.00 19680 24.0 95 95 43.25 0.50 22.75 0.55 76.65 0.45 10.0 2.7E-08 1
26| 2016 3 22 22 33.00 23580 24.0 95 95 43.60 0.35 23.35 0.60 76.10 0.55 43 2.6E-08 1
**A zero in this column starts a series of measurements. *Average Kv for those rows with a 1 in the Ave. column. " 2.7E-08 cm/s
(Termination determined by stable Kv and low flow differential.) ***Kv adjusted for temperature.
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TRC Environmental Corporation QC: JPH
Falling Head, Rising Tailwater Permeability Test (ASTM D5084, Method C) QA: JPH
Project Name: DTE - BRPP BAB and DB Cell #: 9
Project #: 231828.0003.0000 USCS Description: N/A]
Sample Name: MW-16-07, 50-52' USCS Classification: N/A]
Visual Descript: Gray sandy lean clay, with gravel Average Kv = " 2.9E-08 cm/s
Sample Type: ~ Undisturbed Initial Final
Values  Values
Sample Dia. (in) 2.86 2.83 Permeant: Water
Sample Ht. (in) 3.50 3.48 Permeant Specific Gravity: 1.00
Tare & Wet (g) 512.00 737.80 Sample Specific Gravity: 2.68 Est.
Tare & Dry (g) 387.40 552.10 Confining Pressure (psi): 100.0
Tare (g) 92.18 89.22 Burette Diameter (in): 0.250
Sample Wt. (g) 666.40 648.58 Burette Zero (cm): 100.0
Moisture (%) 422 40.1
Wet Density (pcf) 1129 1129
Dry Density (pcf) 79.4 80.6 Max. Effect. Stress (psi): 6.2
Saturation (%) 102.4 100.0 Min. Effect. Stress (psi): 45
Ave. Effect. Stress (psi): 5.0
Date Time Run | Temp Pressure (psi) Cham | Cham. Bot Bot. Top Top Flow Ky *** Ave.*
Yr. Mo. Day| Hr. Min. | Time (s) | C*** Bot Top (cm) |Dif.(cm)| (cm) |Dif(cm)| (cm) |[Dif.(cm)| Dif.(%) cm/s 0,1
2006 4 21 11  16.00 0.0 95 95 16.80 2.50 102.25
2006 4 21 20 3200 33360 27.0 95 95 27.60  10.80 1.25 -1.25 96.40 585 -1543 4.1E-08
2016 4 22 9 2200 46200 24.0 95 95 32.50 4.90 2.40 1.15 93.40 3.00 -44.6 3.0E-08
2016 4 22 12 18.00 10560 24.0 95 95 33.50 1.00 2.85 0.45 92.90 0.50 -5.3 3.1E-08
2016 4 22 18  33.00 22500 25.0 95 95 35.05 1.55 3.80 0.95 91.95 0.95 0.0 2.9E-08
2006 4 25 11  30.00 233820 23.0 95 95 44.30 9.25 12.75 8.95 83.10 8.85 0.6 3.1E-08
2016 4 25 17  41.00 22260 24.0 95 95 45.35 1.05 13.50 0.75 82.40 0.70 34 2.9E-08
2006 4 25 20  39.00 10680 24.0 95 95 45.30 -0.05 13.80 0.30 82.00 0.40 -14.3 3.0E-08
2006 4 25 23  15.00 9360 24.0 95 95 45.35 0.05 14.10 0.30 81.70 0.30 0.0 3.0E-08
2016 4 26 4 59.00 20640 25.0 95 95 46.00 0.65 14.75 0.65 81.00 0.70 -3.7 3.0E-08
2016 4 26 8  19.00 12000 24.0 95 95 45.95 -0.05 15.10 0.35 80.60 0.40 -6.7 3.0E-08
2016 4 26 13 18.00 17940 24.0 95 95 46.40 0.45 15.70 0.60 80.10 0.50 9.1 3.0E-08
2016 4 27 4 57.00 56340 23.0 95 95 47.60 1.20 17.40 1.70 78.60 1.50 6.2 2.9E-08
2016 4 27 12 47.00 28200 23.0 95 95 47.95 0.35 18.20 0.80 77.90 0.70 6.7 2.8E-08
2016 4 27 15 8.00 8460 23.0 95 95 47.90 -0.05 18.45 0.25 77.65 0.25 0.0 3.2E-08
2016 4 28 5 1.00 49980 22.0 95 95 48.80 0.90 19.80 1.35 76.35 1.30 1.9 3.0E-08
2016 4 28 8 5.00 11040 24.0 95 95 49.40 0.60 20.15 0.35 76.15 0.20 27.3 2.8E-08
2016 4 28 14  56.00 24660 23.0 95 95 49.60 0.20 20.75 0.60 75.55 0.60 0.0 2.8E-08
2016 4 28 20  48.00 21120 23.0 95 95 49.90 0.30 21.30 0.55 75.10 0.45 10.0 2.8E-08
2016 4 29 5 3100 31380 26.0 95 95 51.05 1.15 22.10 0.80 74.35 0.75 32 2.8E-08
2006 4 29 10  27.00 17760  23.0 95 95 50.90 -0.15 22.50 0.40 73.90 0.45 -5.9 3.0E-08
2016 4 29 14  41.00 15240 23.0 95 95 51.25 0.35 22.90 0.40 73.60 0.30 14.3 2.9E-08
2016 4 29 18 0.00 11940 23.0 95 95 51.55 0.30 23.20 0.30 73.40 0.20 20.0 2.7E-08
2006 5 1 16  23.00 166980  22.0 95 95 54.25 2.70 26.95 3.75 70.05 3.35 5.6 3.0E-08
2006 5 2 4 58.00 45300 23.0 95 95 55.05 0.80 27.85 0.90 69.25 0.80 5.9 2.9E-08
20106 5 2 8 4.00 11160  23.0 95 95 55.30 0.25 28.10 0.25 69.05 0.20 111 3.1E-08
**A zero in this column starts a series of measurements. *Average Kv for those rows with a 1 in the Ave. column. "
(Termination determined by stable Kv and low flow differential.) ***Kv adjusted for temperature.
DTE-BRPP BAB and DB SB-16-07, 50-52' PermTest Report 5/12/2016 Page 1 of 2
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TRC Environmental Corporation QC: JPH

Falling Head, Rising Tailwater Permeability Test (ASTM D5084, Method C) QA: JPH
Project Name: DTE - BRPP BAB and DB Cell #: 9
Project #: 231828.0003.0000 USCS Description: N/A]
Sample Name: MW-16-07, 50-52' USCS Classification: N/A]
Visual Descript: Gray sandy lean clay, with gravel
Sample Type: ~ Undisturbed Initial Final
Values  Values
Sample Dia. (in) 2.86 2.83 Permeant: Water
Sample Ht. (in) 3.50 3.48 Permeant Specific Gravity: 1.00
Tare & Wet (g) 512.00 737.80 Sample Specific Gravity: 2.68 Est.
Tare & Dry (g) 387.40 552.10 Confining Pressure (psi): 100.0
Tare (g) 92.18 89.22 Burette Diameter (in): 0.250
Sample Wt. (g) 666.40 648.58 Burette Zero (cm): 100.0
Moisture (%) 422 40.1 Maximum Gradient: 3.8
Wet Density (pcf) 1129 1129 Average Gradient: 3.6
Dry Density (pcf) 79.4 80.6 Max. Effect. Stress (psi): 5.2
Saturation (%) 102.4 100.0 Min. Effect. Stress (psi): 4.6
Ave. Effect. Stress (psi): 49
Date Time Run |Temp Pressure (psi) Cham | Cham. Bot Bot. Top Top Flow Ky *** Ave.*
Yr. Mo. Day| Hr. Min. | Time (s) | C*** Bot Top (cm) |Dif.(cm)| (cm) |Dif(cm)| (cm) |[Dif.(cm)| Dif.(%) cm/s 0,1
2006 5 2 8 4.00 0.0 95 95 55.30 28.10 69.05
2006 5 2 13 15.00 18660  23.0 95 95 55.65 0.35 28.50 0.40 68.80 0.25 23.1 2.8E-08
2006 5 2 20 4500 27000 26.0 95 95 56.30 0.65 29.00 0.50 68.35 0.45 53 2.6E-08
2006 5 3 4 50.00 29100 23.0 95 95 56.00 -0.30 29.50 0.50 67.75 0.60 -9.1 3.1E-08
2006 5 3 8 0.00 11400 25.0 95 95 56.35 0.35 29.70 0.20 67.60 0.15 14.3 2.5E-08
2006 5 3 11  10.00 11400 23.0 95 95 56.30 -0.05 29.90 0.20 67.35 0.25 -11.1 3.4E-08
2006 5 3 14 1200 10920 23.0 95 95 56.40 0.10 30.15 0.25 67.25 0.10 429 2.8E-08
2006 5 3 19  36.00 19440 24.0 95 95 57.20 0.80 30.55 0.40 67.05 0.20 33.3 2.6E-08
2016 5 4 5 2400 35280 23.0 95 95 57.60 0.40 31.15 0.60 66.50 0.55 43 2.9E-08
2016 5 4 9  48.00 15840 23.0 95 95 57.60 0.00 31.40 0.25 66.25 0.25 0.0 2.9E-08
2006 5 4 14  50.00 18120 23.0 95 95 57.70 0.10 31.70 0.30 66.00 0.25 9.1 2.8E-08
2006 5 4 20 0.00 18600 25.0 95 95 58.25 0.55 32.10 0.40 65.80 0.20 33.3 2.9E-08
2006 5 5 5 2400 33840 24.0 95 95 58.35 0.10 32.60 0.50 65.30 0.50 0.0 2.8E-08 1
2006 5 5 10  25.00 18060 24.0 95 95 58.60 0.25 32.90 0.30 65.10 0.20 20.0 2.7E-08 1
2006 5 5 14 4200 15420 24.0 95 95 58.90 0.30 33.20 0.30 64.85 0.25 9.1 3.5E-08 1
2006 5 6 4 5200 51000 23.0 95 95 59.50 0.60 34.00 0.80 64.25 0.60 14.3 2.8E-08 1
2006 5 6 9 3200 16800 23.0 95 95 59.70 0.20 34.25 0.25 64.05 0.20 11.1 2.9E-08 1
**A zero in this column starts a series of measurements. *Average Kv for those rows with a 1 in the Ave. column. " 2.9E-08 cm/s
(Termination determined by stable Kv and low flow differential.) ***Kv adjusted for temperature.
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TRC Environmental Corporation QC: JPH

Falling Head, Rising Tailwater Permeability Test (ASTM D5084, Method C) QA: JPH
Project Name: DTE - BRPP BAB and DB Cell #: 10
Project #: 231828.0003.0000 USCS Description: N/A]
Sample Name: SB-16-01, 50-52' USCS Classification: N/A]
Visual Descript: Gray lean clay Average Kv = " 2.1E-08 cm/s
Sample Type:  Undisturbed Initial Final
Values  Values
Sample Dia. (in) 2.87 2.82 Permeant: Water
Sample Ht. (in) 2.88 2.86 Permeant Specific Gravity: 1.00
Tare & Wet (g) 534.46 607.60 Sample Specific Gravity: 2.70 Est.
Tare & Dry (g) 40040  448.80 Confining Pressure (psi): 100.0
Tare (g) 98.45 86.36 Burette Diameter (in): 0.250
Sample Wt. (g) 532.36 521.24 Burette Zero (cm): 100.0
Moisture (%) 44.4 43.8 Maximum Gradient: 8.9
Wet Density (pcf) 109.0 111.0 Average Gradient: 8.4
Dry Density (pcf) 75.5 77.2 Max. Effect. Stress (psi): 6.1
Saturation (%) 974 100.0 Min. Effect. Stress (psi): 45
Ave. Effect. Stress (psi): 5.1
Date Time Run | Temp Pressure (psi) Cham | Cham. Bot Bot. Top Top Flow Ky *** Ave.*
Yr. Mo. Day| Hr. Min. | Time (s) | C*** Bot Top (cm) |Dif.(cm)| (cm) |Dif(cm)| (cm) |[Dif.(cm)| Dif.(%) cm/s 0,1
1] 2016 3 15 8 1100 0.0 95 95 24.00 1.65 102.30
2f 2016 3 15 11  16.00 0.0 95 95 27.35 1.15 99.70
3f 2006 3 15 14  17.00 0.0 95 95 29.50 1.15 98.60
4f 2016 3 15 18  17.00 14400 23.0 95 95 30.90 1.40 1.35 0.20 97.50 1.10 -69.2 2.5E-08
5[ 2016 3 16 4 56.00 38340 22.0 95 95 34.75 3.85 2.00 0.65 95.00 2.50 -58.7 2.4E-08
6 2016 3 16 8  39.00 13380 23.0 95 95 35.00 0.25 2.50 0.50 94.55 0.45 53 2.0E-08
7{ 2016 3 16 11  58.00 11940 23.0 95 95 35.45 0.45 3.00 0.50 94.10 0.45 53 2.3E-08
s 2016 3 16 15 3.00 11100 23.0 95 95 35.80 0.35 3.35 0.35 93.60 0.50 -17.6 2.2E-08
9f 2016 3 17 5 15.00 51120 22.0 95 95 38.75 2.95 4.55 1.20 91.10 2.50 -35.1 2.2E-08
10 2016 3 17 8  18.00 10980 24.0 95 95 38.25 -0.50 5.25 0.70 90.95 0.15 64.7 2.3E-08
1| 2006 3 17 12 21.00 14580 23.0 95 95 38.60 0.35 5.65 0.40 90.35 0.60 -20.0 2.1E-08
12| 2006 3 17 17  51.00 19800 23.0 95 95 38.50 -0.10 6.45 0.80 89.85 0.50 23.1 2.1E-08
13 2016 3 18 5 24.00 41580 22.0 95 95 40.80 2.30 7.40 0.95 87.95 1.90 -33.3 2.3E-08
14 2016 3 18 8  59.00 12900 24.0 95 95 40.40 -0.40 8.05 0.65 87.70 0.25 444 2.3E-08
15 2006 3 18 12 56.00 14220 23.0 95 95 40.70 0.30 8.40 0.35 87.25 0.45 -12.5 1.9E-08
16 2006 3 18 16  32.00 12960  23.0 95 95 40.70 0.00 8.95 0.55 86.90 0.35 222 2.4E-08
17| 2006 3 21 4 59.00 217620  22.0 95 95 45.25 4.55 15.10 6.15 80.30 6.60 -3.5 2.2E-08
18| 2006 3 21 8 2.00 10980 24.0 95 95 45.25 0.00 15.50 0.40 80.10 0.20 33.3 2.2E-08
19 2006 3 21 12 11.00 14940 23.0 95 95 45.40 0.15 15.90 0.40 79.65 0.45 -5.9 2.4E-08 1
20/ 2006 3 21 15 13.00 10920 23.0 95 95 45.70 0.30 16.10 0.20 79.35 0.30 -20.0 1.9E-08 1
21] 2006 3 21 19  38.00 15900 23.0 95 95 45.70 0.00 16.65 0.55 79.10 0.25 375 2.1E-08 1
22l 2016 3 21 21  33.00 6900 23.0 95 95 46.10 0.40 16.70 0.05 78.80 0.30 -71.4 2.2E-08 1
23 2016 3 22 5 53.00 30000 25.0 95 95 47.20 1.10 17.35 0.65 78.00 0.80 -10.3 2.0E-08 1
24 2016 3 22 10  32.00 16740  23.0 95 95 47.10 -0.10 17.80 0.45 77.60 0.40 5.9 2.2E-08 1
25 2016 3 22 16 0.00 19680 24.0 95 95 4740 0.30 18.35 0.55 77.15 0.45 10.0 2.2E-08 1
26| 2016 3 22 22 34.00 23640 24.0 95 95 47.10 -0.30 19.10 0.75 76.80 0.35 36.4 2.1E-08 1
**A zero in this column starts a series of measurements. *Average Kv for those rows with a 1 in the Ave. column. " 2.1E-08 cm/s
(Termination determined by stable Kv and low flow differential.) ***Kv adjusted for temperature.
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Table 1
Groundwater Elevation Summary
St. Clair Power Plant Bottom Ash Basins — RCRA CCR Monitoring Program
East China Township, Michigan

Well ID MP-01 MW-16-01 MW-16-02 MW-16-03 MW-16-04
Date Installed 3/23/2016 3/31/2016 3/29/2016 3/25/2016 3/23/2016
TOC Elevation 580.84"" 584.74 581.43 581.39 580.95
Geologic Unit of Screened NA Silty Clay Silty Clay Silty Clay/Hardpan Silty Clay/Hardpan
Interval Shale Interface Shale Interface Shale Interface Shale Interface
Screened Interval NA 458.1 to 453.1 456.2 t0 451.2 455.1 to 450.1 455.0 to 450.0
Elevation
Unit|] ftBTOC ft ft BTOC ft ft BTOC ft ft BTOC ft ft BTOC ft
Depth to GW Depth to GW Depth to GW Depth to GW Depth to GW
Measurement Date Water Elevation Water Elevation Water Elevation Water Elevation Water Elevation
8/1/2016 NM NM 3.16 581.58 1.32 580.11 1.39 580.00 1.10 579.85
10/3/2016 4.25 576.58 3.63 581.09 5.25 579.49 1.70 579.69 3.22 578.98
11/11/2016 4.72 576.11 3.25 581.49 1.85 579.58 2.00 579.39 1.43 579.52
1/13/2017 4.95 575.88 3.38 581.36 1.82 579.61 1.85 579.54 1.84 579.11
2/28/2017 5.00 575.83 3.42 581.32 2.10 579.33 3.08 578.31 1.60 579.35
4/21/2017 4.21 576.62 3.44 581.30 2.42 579.01 2.06 579.33 1.24 579.71
6/9/2017 412 576.71 3.16 581.58 1.30 580.13 1.40 579.99 1.01 579.94
712712017 4.68 576.15 2.31 582.43 1.41 580.02 1.39 580.00 1.28 579.67

Notes:

Elevations are reported in feet relative to the North American Vertical Datum of 1988.
ft BTOC - feet below top of casing

NA - not applicable
NM - not measured

1) Elevation represents the point of reference used to collect surface water level measurements.

TRC | DTE Electric Company
X\WPAAM\PJT21265996104 SCPP\CCR\AppA\APPA_T1.XIsx
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TRC Environmental Corporation QC: JPH
Falling Head, Rising Tailwater Permeability Test (ASTM D5084, Method C) QA: JPH
Project Name: DTE - SCPP BAB Cell #: 10
Project #: 231828.0004.0000 USCS Description: N/A]
Sample Name: MW-16-01, 40-42' USCS Classification: N/A]
Visual Descript: Gray sandy lean clay, with gravel Average Kv = " 2.3E-08 cm/s
Sample Type: ~ Undisturbed Initial Final
Values  Values
Sample Dia. (in) 2.86 2.83 Permeant: Water
Sample Ht. (in) 3.62 3.47 Permeant Specific Gravity: 1.00
Tare & Wet (g) 470.27 763.70 Sample Specific Gravity: 2.60 Est.
Tare & Dry (g) 373.66 604.00 Confining Pressure (psi): 100.0
Tare (g) 88.45 89.44 Burette Diameter (in): 0.250
Sample Wt. (g) 703.30 674.26 Burette Zero (cm): 100.0
Moisture (%) 339 31.0
Wet Density (pcf) 115.2 117.7
Dry Density (pcf) 86.1 89.8 Max. Effect. Stress (psi): 6.2
Saturation (%) 99.4 100.0 Min. Effect. Stress (psi): 41
Ave. Effect. Stress (psi): 4.6
Date Time Run | Temp Pressure (psi) Cham | Cham. Bot Bot. Top Top Flow Ky *** Ave.*
Yr. Mo. Day| Hr. Min. | Time (s) | C*** Bot Top (cm) |Dif.(cm)| (cm) |Dif(cm)| (cm) |[Dif.(cm)| Dif.(%) cm/s 0,1
2016 4 22 9 23.00 0.0 95 95 13.65 2.80 101.50
2016 4 22 18  33.00 33000 25.0 95 95 31.40 1775 1.00 -1.80 9135 1015 -143.1 8.2E-08
2006 4 25 11  31.00 233880 23.0 95 95 5455 2315 2.00 1.00 7925 1210 -84.7 2.1E-08
2016 4 25 17  43.00 22320 24.0 95 95 55.40 0.85 2.75 0.75 78.55 0.70 34 2.7E-08
2016 4 25 20  40.00 10620 24.0 95 95 55.85 0.45 2.95 0.20 78.15 0.40 -33.3 2.3E-08
2006 4 25 23 16.00 9360 24.0 95 95 56.35 0.50 3.20 0.25 77.80 0.35 -16.7 2.7E-08
2016 4 26 5 0.00 20640 25.0 95 95 56.65 0.30 3.85 0.65 77.25 0.55 83 2.4E-08
2016 4 26 8  19.00 11940 24.0 95 95 57.55 0.90 4.00 0.15 76.70 0.55 -57.1 2.5E-08
2016 4 26 13 18.00 17940 24.0 95 95 58.40 0.85 4.45 0.45 76.10 0.60 -14.3 2.5E-08
2016 4 27 4 58.00 56400 23.0 95 95 61.65 3.25 5.45 1.00 74.05 2.05 -34.4 2.5E-08
2016 4 27 12 48.00 28200 23.0 95 95 62.00 0.35 6.10 0.65 73.35 0.70 -3.7 2.3E-08
2016 4 27 15 9.00 8460 23.0 95 95 62.00 0.00 6.30 0.20 73.05 0.30 -20.0 2.8E-08
2016 4 28 5 2.00 49980 22.0 95 95 65.10 3.10 6.95 0.65 71.35 1.70 -44.7 2.4E-08
2016 4 28 8 6.00 11040 24.0 95 95 64.75 -0.35 7.40 0.45 71.25 0.10 63.6 2.4E-08
2016 4 28 14  57.00 24660 23.0 95 95 65.30 0.55 7.85 0.45 70.60 0.65 -18.2 2.3E-08
2016 4 28 20  48.00 21060 23.0 95 95 66.25 0.95 8.30 0.45 70.00 0.60 -14.3 2.6E-08
2016 4 29 5 3100 31380 26.0 95 95 68.05 1.80 8.70 0.40 69.05 0.95 -40.7 2.1E-08
2006 4 29 10  27.00 17760  23.0 95 95 67.10 -0.95 9.25 0.55 68.80 0.25 375 2.4E-08
2016 4 29 14 4200 15300 23.0 95 95 67.70 0.60 9.55 0.30 68.50 0.30 0.0 2.1E-08
2016 4 29 18 0.00 11880 23.0 95 95 67.50 -0.20 9.90 0.35 68.35 0.15 40.0 2.3E-08
2016 5 1 16  24.00 167040 22.0 95 95 72.80 5.30 12.75 2.85 64.50 3.85 -14.9 2.4E-08
2006 5 2 4 59.00 45300 23.0 95 95 74.50 1.70 13.35 0.60 63.50 1.00 -25.0 2.2E-08
2006 5 2 8 5.00 11160  23.0 95 95 74.15 -0.35 13.65 0.30 63.35 0.15 33.3 2.6E-08
2006 5 2 13 16.00 18660  23.0 95 95 74.45 0.30 14.00 0.35 63.10 0.25 16.7 2.1E-08
2006 5 2 20  46.00 27000 26.0 95 95 73.50 -0.95 14.75 0.75 62.90 0.20 57.9 2.2E-08
2006 5 3 4 50.00 29040 23.0 95 95 74.70 1.20 15.05 0.30 62.10 0.80 -45.5 2.5E-08
**A zero in this column starts a series of measurements. *Average Kv for those rows with a 1 in the Ave. column. "
(Termination determined by stable Kv and low flow differential.) ***Kv adjusted for temperature.
DTE-SCPP BAB MW-16-01, 40-42' PermTest Report 5/12/2016 Page 1 of 2
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TRC Environmental Corporation QC: JPH

Falling Head, Rising Tailwater Permeability Test (ASTM D5084, Method C) QA: JPH
Project Name: DTE - SCPP BAB Cell #: 10
Project #: 231828.0004.0000 USCS Description: N/A]
Sample Name: MW-16-01, 40-42' USCS Classification: N/A]
Visual Descript: Gray sandy lean clay, with gravel
Sample Type: ~ Undisturbed Initial Final
Values  Values
Sample Dia. (in) 2.86 2.83 Permeant: Water
Sample Ht. (in) 3.62 3.47 Permeant Specific Gravity: 1.00
Tare & Wet (g) 470.27 763.70 Sample Specific Gravity: 2.60 Est.
Tare & Dry (g) 373.66 604.00 Confining Pressure (psi): 100.0
Tare (g) 88.45 89.44 Burette Diameter (in): 0.250
Sample Wt. (g) 703.30 674.26 Burette Zero (cm): 100.0
Moisture (%) 339 31.0 Maximum Gradient: 47
Wet Density (pcf) 115.2 117.7 Average Gradient: 45
Dry Density (pcf) 86.1 89.8 Max. Effect. Stress (psi): 48
Saturation (%) 99.4 100.0 Min. Effect. Stress (psi): 41
Ave. Effect. Stress (psi): 44
Date Time Run |Temp Pressure (psi) Cham | Cham. Bot Bot. Top Top Flow Ky *** Ave.*
Yr. Mo. Day| Hr. Min. | Time (s) | C*** Bot Top (cm) |Dif.(cm)| (cm) |Dif(cm)| (cm) |[Dif.(cm)| Dif.(%) cm/s 0,1
2006 5 3 4 50.00 0.0 95 95 74.70 15.05 62.10
2006 5 3 8 1.00 11460 25.0 95 95 75.05 0.35 15.25 0.20 61.90 0.20 0.0 2.3E-08
2006 5 3 11  11.00 11400 23.0 95 95 75.60 0.55 15.30 0.05 61.65 0.25 -66.7 1.8E-08
2006 5 3 14 13.00 10920 23.0 95 95 76.00 0.40 15.50 0.20 61.45 0.20 0.0 2.5E-08
2006 5 3 19  37.00 19440 24.0 95 95 76.30 0.30 15.95 0.45 61.25 0.20 38.5 2.3E-08
2016 5 4 5 2400 35220 23.0 95 95 76.70 0.40 16.45 0.50 60.65 0.60 -9.1 2.2E-08
2016 5 4 9  49.00 15900 23.0 95 95 76.85 0.15 16.75 0.30 60.35 0.30 0.0 2.8E-08
2006 5 4 14  51.00 18120 23.0 95 95 77.40 0.55 16.90 0.15 60.00 0.35 -40.0 2.0E-08
2006 5 4 20 1.00 18600 25.0 95 95 76.85 -0.55 17.40 0.50 59.90 0.10 66.7 2.3E-08
2006 5 5 5 25.00 33840 24.0 95 95 78.30 1.45 17.75 0.35 59.15 0.75 -36.4 2.4E-08
2006 5 5 10  26.00 18060 24.0 95 95 78.30 0.00 18.10 0.35 58.90 0.25 16.7 2.5E-08 1
2006 5 5 14 4200 15360 24.0 95 95 78.60 0.30 18.30 0.20 58.70 0.20 0.0 2.0E-08 1
2006 5 6 4 53.00 51060 23.0 95 95 79.30 0.70 19.10 0.80 58.00 0.70 6.7 2.4E-08 1
2006 5 6 9  33.00 16800 23.0 95 95 79.90 0.60 19.25 0.15 57.70 0.30 -33.3 2.2E-08 1
**A zero in this column starts a series of measurements. *Average Kv for those rows with a 1 in the Ave. column. " 2.3E-08 cm/s
(Termination determined by stable Kv and low flow differential.) ***Kv adjusted for temperature.

DTE-SCPP BAB MW-16-01, 40-42' PermTest Report 5/12/2016 Page 2 of 2
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TRC Environmental Corporation QC: JPH
Falling Head, Rising Tailwater Permeability Test (ASTM D5084, Method C) QA: JPH
Project Name: DTE - SCPP BAB Cell #: 11
Project #: 231828.0004.0000 USCS Description: N/A]
Sample Name: MW-16-02, 40-42' USCS Classification: N/A]
Visual Descript: Gray sandy lean clay, with gravel Average Kv = " 2.7E-08 cm/s
Sample Type: ~ Undisturbed Initial Final
Values  Values
Sample Dia. (in) 2.85 2.84 Permeant: Water
Sample Ht. (in) 2.69 2.68 Permeant Specific Gravity: 1.00
Tare & Wet (g) 482.10 587.40 Sample Specific Gravity: 2.68 Est.
Tare & Dry (g) 371.38  440.90 Confining Pressure (psi): 100.0
Tare (g) 87.03 88.43 Burette Diameter (in): 0.250
Sample Wt. (g) 507.56 498.97 Burette Zero (cm): 100.0
Moisture (%) 389 41.6 Maximum Gradient: 9.0
Wet Density (pcf) 112.8 112.0 Average Gradient: 8.3
Dry Density (pcf) 81.2 79.1 Max. Effect. Stress (psi): 55
Saturation (%) 98.4 100.0 Min. Effect. Stress (psi): 4.0
Ave. Effect. Stress (psi): 4.6
Date Time Run | Temp Pressure (psi) Cham | Cham. Bot Bot. Top Top Flow Ky *** Ave.*
Yr. Mo. Day| Hr. Min. | Time (s) | C*** Bot Top (cm) |Dif.(cm)| (cm) |Dif(cm)| (cm) |[Dif.(cm)| Dif.(%) cm/s 0,1
2016 4 29 5  36.00 0.0 95 95 65.15 2.65 103.70
2006 4 29 10  28.00 17520 23.0 95 95 67.50 2.35 3.50 0.85 102.35 1.35 -22.7 3.1E-08
2006 4 29 14  45.00 15420 23.0 95 95 69.50 2.00 4.40 0.90 102.40 -0.05 1118 1.4E-08
2006 4 29 17  58.00 11580 23.0 95 95 70.70 1.20 5.05 0.65 102.00 0.40 23.8 2.3E-08
2006 5 1 16  20.00 166920 22.0 95 95 80.70  10.00 13.65 8.60 96.80 5.20 24.6 2.3E-08
2006 5 2 5 0.00 45600 23.0 95 95 82.70 2.00 15.70 2.05 94.70 2.10 -1.2 2.8E-08
2006 5 2 8 7.00 11220 23.0 95 95 83.25 0.55 16.20 0.50 94.25 0.45 53 2.6E-08
2006 5 2 13 7.00 18000 23.0 95 95 84.00 0.75 17.05 0.85 93.55 0.70 9.7 2.7E-08
2006 5 2 20  40.00 27180  26.0 95 95 85.60 1.60 18.20 1.15 92.50 1.05 45 2.5E-08
2006 5 3 4 51.00 29460 23.0 95 95 85.85 0.25 19.35 1.15 91.10 1.40 -9.8 2.9E-08
2006 5 3 8 3.00 11520 25.0 95 95 86.60 0.75 19.85 0.50 90.65 0.45 53 2.7E-08
2016 5 3 11 8.00 11100 23.0 95 95 86.60 0.00 20.30 0.45 90.15 0.50 -5.3 3.0E-08
2006 5 3 14 13.00 11100 23.0 95 95 87.30 0.70 20.75 0.45 89.70 0.45 0.0 2.9E-08
2006 5 3 19  34.00 19260 24.0 95 95 88.25 0.95 21.55 0.80 89.15 0.55 18.5 2.5E-08
2016 5 4 5 25.00 35460 23.0 95 95 89.35 1.10 22.85 1.30 87.75 1.40 -3.7 2.8E-08
2016 5 4 9  50.00 15900 23.0 95 95 89.70 0.35 23.45 0.60 87.20 0.55 43 2.8E-08
2006 5 4 14 5200 18120 23.0 95 95 90.20 0.50 24.10 0.65 86.55 0.65 0.0 2.8E-08
2006 5 4 19 5800 18360  25.0 95 95 91.10 0.90 24.80 0.70 86.00 0.55 12.0 2.6E-08
2006 5 5 5 26.00 34080 24.0 95 95 91.75 0.65 25.95 1.15 84.75 1.25 -4.2 2.8E-08 1
2006 5 5 10 27.00 18060  24.0 95 95 92.40 0.65 26.50 0.55 84.20 0.55 0.0 2.5E-08 1
2006 5 5 14  43.00 15360 24.0 95 95 92.80 0.40 27.05 0.55 83.70 0.50 4.8 2.9E-08 1
2006 5 6 4 53.00 51000 23.0 95 95 84.30 -8.50 28.70 1.65 82.15 1.55 31 2.8E-08 1
2006 5 6 9  34.00 16860  23.0 95 95 9470 1040 29.20 0.50 81.65 0.50 0.0 2.8E-08 1
**A zero in this column starts a series of measurements. *Average Kv for those rows with a 1 in the Ave. column. " 2.7E-08 cm/s
(Termination determined by stable Kv and low flow differential.) ***Kv adjusted for temperature.
DTE-SCPP BAB MW-16-02, 40-42' PermTest Report 5/12/2016 Page 1 of 1
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TRC Environmental Corporation QC: JPH
Falling Head, Rising Tailwater Permeability Test (ASTM D5084, Method C) QA: JPH
Project Name: DTE - SCPP BAB Cell #: 2
Project #: 231828.0004.0000 USCS Description: N/A]
Sample Name: MW-16-03, 40-42' USCS Classification: N/A]
Visual Descript: Gray sandy lean clay, with gravel Average Kv = " 2.9E-08 cm/s
Sample Type: ~ Undisturbed Initial Final
Values  Values
Sample Dia. (in) 2.86 2.83 Permeant: Water
Sample Ht. (in) 2.90 2.85 Permeant Specific Gravity: 1.00
Tare & Wet (g) 474.40 611.40 Sample Specific Gravity: 2.70 Est.
Tare & Dry (g) 351.87  453.40 Confining Pressure (psi): 100.0
Tare (g) 86.27 88.02 Burette Diameter (in): 0.250
Sample Wt. (g) 535.23 523.38 Burette Zero (cm): 100.0
Moisture (%) 46.1 43.2 Maximum Gradient: 7.7
Wet Density (pcf) 109.4 111.2 Average Gradient: 7.3
Dry Density (pcf) 74.9 77.6 Max. Effect. Stress (psi): 55
Saturation (%) 99.8 100.0 Min. Effect. Stress (psi): 3.8
Ave. Effect. Stress (psi): 43
Date Time Run | Temp Pressure (psi) Cham | Cham. Bot Bot. Top Top Flow Ky *** Ave.*
Yr. Mo. Day| Hr. Min. | Time (s) | C*** Bot Top (cm) |Dif.(cm)| (cm) |Dif(cm)| (cm) |[Dif.(cm)| Dif.(%) cm/s 0,1
2016 4 29 5  39.00 0.0 95 95 71.90 3.05 103.70
2006 4 29 10  29.00 17400 23.0 95 95 74.80 2.90 3.25 0.20 100.00 3.70 -89.7 6.0E-08
2006 4 29 14  46.00 15420 23.0 95 95 77.30 2.50 3.70 0.45 98.60 1.40 -51.4 3.3E-08
2006 4 29 17  59.00 11580 23.0 95 95 78.70 1.40 4.15 0.45 97.75 0.85 -30.8 3.1E-08
2006 5 1 16  21.00 166920 22.0 95 95 90.30  11.60 11.25 7.10 89.20 8.55 -9.3 3.0E-08
2006 5 2 5 1.00 45600 23.0 95 95 92.75 2.45 13.05 1.80 87.30 1.90 -2.7 2.8E-08
2006 5 2 8 7.00 11160  23.0 95 95 93.70 0.95 13.40 0.35 86.80 0.50 -17.6 2.7E-08
2006 5 2 13 8.00 18060  23.0 95 95 94.25 0.55 14.20 0.80 86.20 0.60 14.3 2.8E-08
2006 5 2 20 4200 27240  26.0 95 95 96.15 1.90 15.25 1.05 85.20 1.00 2.6 2.6E-08
2006 5 3 4 5200 29400 23.0 95 95 95.60 -0.55 16.20 0.95 83.85 1.35 -17.5 3.0E-08
2006 5 3 8 3.00 11460  25.0 95 95 96.60 1.00 16.60 0.40 83.45 0.40 0.0 2.6E-08
2016 5 3 11 9.00 11160  23.0 95 95 96.20 -0.40 17.10 0.50 82.95 0.50 0.0 3.6E-08
2006 5 3 14  14.00 11100 23.0 95 95 97.05 0.85 17.35 0.25 82.55 0.40 -23.1 2.4E-08
2006 5 3 19  34.00 19200 24.0 95 95 98.70 1.65 18.10 0.75 82.00 0.55 15.4 2.7E-08
2016 5 4 5 26.00 35520 23.0 95 95 99.75 1.05 19.25 1.15 80.70 1.30 -6.0 2.9E-08
2016 5 4 9  50.00 15840 23.0 95 95 100.30 0.55 19.80 0.55 80.20 0.50 45 2.9E-08
2006 5 4 14 5200 18120 23.0 95 95 100.60 0.30 20.30 0.50 79.55 0.65 -13.0 2.8E-08
2006 5 4 19  59.00 18420 25.0 95 95 101.75 1.15 21.00 0.70 79.10 0.45 21.7 2.7E-08
2006 5 5 5 26.00 34020 24.0 95 95 102.60 0.85 21.90 0.90 77.85 1.25 -16.3 2.8E-08
2006 5 5 10 27.00 18060  24.0 95 95 103.20 0.60 22.50 0.60 77.35 0.50 9.1 2.8E-08 1
2006 5 5 14  43.00 15360 24.0 95 95 103.50 0.30 22.95 0.45 76.85 0.50 -5.3 2.9E-08 1
2006 5 6 4 5400 51060 23.0 95 95 104.00 0.50 24.35 1.40 75.40 1.45 -1.8 2.8E-08 1
2006 5 6 9  35.00 16860  23.0 95 95 105.00 1.00 24.80 0.45 74.90 0.50 -5.3 2.9E-08 1
**A zero in this column starts a series of measurements. *Average Kv for those rows with a 1 in the Ave. column. " 2.9E-08 cm/s
(Termination determined by stable Kv and low flow differential.) ***Kv adjusted for temperature.
DTE-SCPP BAB MW-16-03, 40-42' PermTest Report 5/12/2016 Page 1 of 1
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TRC Environmental Corporation QC: JPH
Falling Head, Rising Tailwater Permeability Test (ASTM D5084, Method C) QA: JPH
Project Name: DTE - SCPP BAB Cell #: 3
Project #: 231828.0004.0000 USCS Description: N/A]
Sample Name: MW-16-04, 40-42' USCS Classification: N/A]
Visual Descript: Gray sandy lean clay, with gravel Average Kv = " 3.1E-08 cm/s
Sample Type: ~ Undisturbed Initial Final
Values  Values
Sample Dia. (in) 2.85 2.82 Permeant: Water
Sample Ht. (in) 2.88 2.84 Permeant Specific Gravity: 1.00
Tare & Wet (g) 561.80 656.70 Sample Specific Gravity: 2.63 Est.
Tare & Dry (g) 460.60 537.10 Confining Pressure (psi): 100.0
Tare (g) 95.90 87.80 Burette Diameter (in): 0.250
Sample Wt. (g) 580.00 568.90 Burette Zero (cm): 100.0
Moisture (%) 27.7 26.6 Maximum Gradient: 7.7
Wet Density (pcf) 120.5 1222 Average Gradient: 7.3
Dry Density (pcf) 94.3 96.5 Max. Effect. Stress (psi): 55
Saturation (%) 98.7 100.0 Min. Effect. Stress (psi): 4.0
Ave. Effect. Stress (psi): 4.6
Date Time Run | Temp Pressure (psi) Cham | Cham. Bot Bot. Top Top Flow Ky *** Ave.*
Yr. Mo. Day| Hr. Min. | Time (s) | C*** Bot Top (cm) |Dif.(cm)| (cm) |Dif(cm)| (cm) |[Dif.(cm)| Dif.(%) cm/s 0,1
2016 4 29 5  41.00 0.0 95 95 66.60 1.60 104.80
2006 4 29 10  30.00 17340 23.0 95 95 68.30 1.70 2.15 0.55 101.80 3.00 -69.0 5.3E-08
2006 4 29 14  47.00 15420 23.0 95 95 69.60 1.30 2.90 0.75 100.80 1.00 -14.3 3.0E-08
2006 4 29 17  59.00 11520 23.0 95 95 70.60 1.00 3.50 0.60 100.15 0.65 -4.0 2.9E-08
2006 5 1 16  21.00 166920 22.0 95 95 77.85 7.25 11.95 8.45 91.30 8.85 -2.3 3.2E-08
2006 5 2 5 2.00 45660  23.0 95 95 79.40 1.55 13.95 2.00 89.10 2.20 -4.8 3.1E-08
2006 5 2 8 8.00 11160  23.0 95 95 80.15 0.75 14.40 0.45 88.65 0.45 0.0 2.8E-08
2006 5 2 13 9.00 18060  23.0 95 95 80.40 0.25 15.25 0.85 88.00 0.65 13.3 3.0E-08
2006 5 2 20 43.00 27240  26.0 95 95 81.60 1.20 16.40 1.15 86.95 1.05 45 2.8E-08
2006 5 3 4 5200 29340 23.0 95 95 80.60 -1.00 17.50 1.10 85.50 1.45 -13.7 3.3E-08
2006 5 3 8 2.00 11400 25.0 95 95 81.25 0.65 18.00 0.50 85.10 0.40 11.1 2.9E-08
2016 5 3 11 9.00 11220 23.0 95 95 80.75 -0.50 18.40 0.40 84.60 0.50 -11.1 3.2E-08
2006 5 3 14 1500 11160  23.0 95 95 81.55 0.80 18.85 0.45 84.15 0.45 0.0 3.2E-08
2006 5 3 19 3500 19200 24.0 95 95 82.95 1.40 19.60 0.75 83.60 0.55 15.4 2.7E-08
2016 5 4 5 26.00 35460 23.0 95 95 83.40 0.45 20.90 1.30 82.20 1.40 -3.7 3.2E-08
2016 5 4 9  50.00 15840 23.0 95 95 83.70 0.30 21.40 0.50 81.60 0.60 -9.1 3.0E-08
2006 5 4 14  53.00 18180 23.0 95 95 83.80 0.10 22.05 0.65 80.95 0.65 0.0 3.2E-08
2006 5 4 19  59.00 18360  25.0 95 95 84.80 1.00 22.80 0.75 80.50 0.45 25.0 2.8E-08
2006 5 5 5 27.00 34080 24.0 95 95 85.10 0.30 23.85 1.05 79.20 1.30 -10.6 3.1E-08
2006 5 5 10  28.00 18060  24.0 95 95 85.60 0.50 24.45 0.60 78.65 0.55 43 3.0E-08 1
2006 5 5 14  44.00 15360 24.0 95 95 85.80 0.20 25.00 0.55 78.25 0.40 15.8 3.0E-08 1
2006 5 6 4 55.00 51060 23.0 95 95 86.70 0.90 26.50 1.50 76.75 1.50 0.0 3.0E-08 1
2006 5 6 9  35.00 16800 23.0 95 95 87.20 0.50 27.00 0.50 76.15 0.60 -9.1 3.5E-08 1
**A zero in this column starts a series of measurements. *Average Kv for those rows with a 1 in the Ave. column. " 3.1E-08 cm/s
(Termination determined by stable Kv and low flow differential.) ***Kv adjusted for temperature.
DTE-SCPP BAB MW-16-04, 40-42' PermTest Report 5/12/2016 Page 1 of 1
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Table 1
Groundwater Elevation Summary

Range Road Landfill - RCRA CCR Monitoring Program

China Township, Michigan

Well ID MW-16-01 MW-16-02 MW-16-03 MW-16-04 MW-16-05 MW-16-06 MW-16-07
Date Installed 1/13/2016 1/27/12016 2/1/2016 5/24/2016 5/13/2016 5/10/2016 5/13/2016
TOC Elevation 595.35 598.44 597.69 596.87 601.97 600.68 589.34
Geologic Unit of Sand with Silt Silty Sand with Gravel | Silty Gravel with Sand Silty Sand Gravel with Sand Sand Sand
Screened interval
Scree"e‘él':\:z:i‘;ar: 300.7 to 385.7 303.8 to 388.8 43210 427.1 4141 t0 400.1 476.6t0 471.6 508.0 to 503.0 494.4 10 480.4
Unit|] ft BTOC ft ft BTOC ft ft BTOC ft ft BTOC ft ft BTOC ft ft BTOC ft ft BTOC ft
Measurement Date Depth to GW Depth to GW Depth to GW Depth to GW Depth to GW Depth to GW Depth to GW
Water Elevation Water Elevation Water Elevation Water Elevation Water Elevation Water Elevation Water Elevation
8/11/2016 22.77 572.58 21.10 577.34 20.24 577.45 19.54 577.33 27.73 574.24 23.89 576.79 16.13 573.21
9/22/2016 21.41 573.94 21.04 577.40 20.23 577.46 20.92 575.95 27.74 574.23 23.90 576.78 16.40 572.94
11/10/2016 21.07 574.28 20.96 577.48 20.17 577.52 19.55 577.32 27.72 574.25 23.80 576.88 16.20 573.14
1/11/2017 19.63 575.72 20.87 577.57 20.10 577.59 19.38 577.49 27.53 574.44 23.71 576.97 15.80 573.54
1/3/2017 19.05 576.30 20.30 578.14 19.49 578.20 18.85 578.02 26.91 575.06 23.08 577.60 15.74 573.60
4/19/2017 19.11 576.24 20.75 577.69 19.94 577.75 19.32 577.55 27.41 574.56 23.56 577.12 16.19 573.15
6/7/2017 19.00 576.35 20.79 577.65 20.03 577.66 19.32 577.55 27.50 574.47 23.65 577.03 15.82 573.52
7126/2017 18.90 576.45 20.45 577.99 20.05 577.64 19.45 577.42 27.60 574.37 23.75 576.93 16.30 573.04
Notes:
Elevations are reported in feet relative to the North American Vertical Datum of 1988.
ft BTOC - feet below top of casing.
Page 1 of 1
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TRC Environmental Corporation QC: JPH
Falling Head, Rising Tailwater Permeability Test (ASTM D5084, Method C) QA: JPH
Project Name: DTE - Monroe FAB Cell #: 8
Project #: 231828.0001.0000 USCS Description: N/A]
Sample Name: MW-16-01, 20-22' USCS Classification: N/A]
Visual Descript: Gray sandy lean clay, with gravel Average Kv = " 1.6E-08 cm/s
Sample Type:  Undisturbed Initial Final
Values  Values
Sample Dia. (in) 2.87 2.87 Permeant: Water
Sample Ht. (in) 3.31 3.31 Permeant Specific Gravity: 1.00
Tare & Wet (g) 542.53 912.90 Sample Specific Gravity: 2.81 Est.
Tare & Dry (g) 495.80 821.70 Confining Pressure (psi): 100.0
Tare (g) 90.23 91.36 Burette Diameter (in): 0.250
Sample Wt. (g) 816.00 821.54 Burette Zero (cm): 100.0
Moisture (%) 11.5 125 Maximum Gradient: 6.7
Wet Density (pcf) 145.1 146.0 Average Gradient: 6.5
Dry Density (pcf) 130.1 129.8 Max. Effect. Stress (psi): 5.8
Saturation (%) 929 100.0 Min. Effect. Stress (psi): 44
Ave. Effect. Stress (psi): 49
Date Time Run | Temp Pressure (psi) Cham | Cham. Bot Bot. Top Top Flow Ky *** Ave.*
Yr. Mo. Day| Hr. Min. | Time (s) | C*** Bot Top (cm) |Dif.(cm)| (cm) |Dif(cm)| (cm) |[Dif.(cm)| Dif.(%) cm/s 0,1
2006 3 2 5 6.00 0.0 95 95 45.70 2.90 102.20
2006 3 2 9 13.00 14820 24.0 95 95 46.50 0.80 4.15 1.25 100.65 1.55 -10.7 5.6E-08
2006 3 2 12 8.00 10500 22.0 95 95 46.70 0.20 4.95 0.80 99.85 0.80 0.0 4.8E-08
2006 3 2 20 4200 30840 22.0 95 95 48.30 1.60 7.20 2.25 97.85 2.00 5.9 4.5E-08
2006 3 3 14 8.00 62760  23.0 95 95 50.95 2.65 10.90 3.70 94.55 3.30 5.7 3.8E-08
2006 3 3 18 5200 17040 24.0 95 95 51.50 0.55 11.80 0.90 93.80 0.75 9.1 3.4E-08
2006 3 4 13 27.00 66900 22.0 95 95 53.20 1.70 14.70 2.90 91.15 2.65 45 3.2E-08
2006 3 4 18  53.00 19560 22.0 95 95 53.80 0.60 15.45 0.75 90.45 0.70 34 3.0E-08
2016 3 7 5 14.00 210060 22.0 95 95 58.95 5.15 21.05 5.60 85.35 5.10 4.7 2.2E-08
20106 3 7 8  14.00 10800 23.0 95 95 59.30 0.35 21.30 0.25 85.15 0.20 11.1 1.9E-08
2006 3 7 13 26.00 18720 22.0 95 95 59.75 0.45 21.65 0.35 84.80 0.35 0.0 1.8E-08
2006 3 7 18  47.00 19260 21.0 95 95 60.50 0.75 22.05 0.40 84.55 0.25 23.1 1.7E-08
2006 3 8 5 5.00 37080 25.0 95 95 61.50 1.00 22.75 0.70 83.85 0.70 0.0 1.7E-08
2006 3 8 13 23.00 29880 22.0 95 95 62.20 0.70 23.30 0.55 83.30 0.55 0.0 1.8E-08
2006 3 8 19  23.00 21600 22.0 95 95 63.10 0.90 23.70 0.40 83.10 0.20 33.3 1.4E-08
2006 3 9 5 30.00 36420 24.0 95 95 63.80 0.70 24.30 0.60 82.40 0.70 -7.7 1.8E-08
2006 3 9 11  14.00 20640 24.0 95 95 64.30 0.50 24.65 0.35 82.15 0.25 16.7 1.5E-08
2006 3 9 20 2200 32880 22.0 95 95 64.70 0.40 25.25 0.60 81.70 0.45 14.3 1.7E-08
2016 3 10 4 59.00 31020 23.0 95 95 65.20 0.50 25.70 0.45 81.20 0.50 -5.3 1.6E-08 1
2016 3 10 8  24.00 12300 23.0 95 95 65.40 0.20 25.90 0.20 81.00 0.20 0.0 1.7E-08 1
2006 3 10 11  23.00 10740  23.0 95 95 65.40 0.00 26.05 0.15 80.85 0.15 0.0 1.5E-08 1
2006 3 10 20  45.00 33720 23.0 95 95 66.20 0.80 26.65 0.60 80.45 0.40 20.0 1.6E-08 1
2016 3 11 4 53.00 29280 22.0 95 95 66.20 0.00 27.05 0.40 79.95 0.50 -11.1 1.8E-08 1
2016 3 11 7 57.00 11040 24.0 95 95 66.60 0.40 27.20 0.15 79.80 0.15 0.0 1.5E-08 1
**A zero in this column starts a series of measurements. *Average Kv for those rows with a 1 in the Ave. column. " 1.6E-08 cm/s
(Termination determined by stable Kv and low flow differential.) ***Kv adjusted for temperature.
DTE - Monroe FAB MW-16-01, 20-22' PermTest Report.xIsx 3/16/2016 Page 1 of 1
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TRC Environmental Corporation QC: JPH
Falling Head, Rising Tailwater Permeability Test (ASTM D5084, Method C) QA: JPH
Project Name: DTE - Monroe FAB Cell #: 9
Project #: 231828.0001.0000 USCS Description: N/A]
Sample Name: MW-16-02, 30-32' USCS Classification: N/A]
Visual Descript: Gray sandy lean clay, with gravel Average Kv = " 1.3E-08 cm/s
Sample Type:  Undisturbed Initial Final
Values  Values
Sample Dia. (in) 2.87 2.86 Permeant: Water
Sample Ht. (in) 3.06 3.03 Permeant Specific Gravity: 1.00
Tare & Wet (g) 392.27 822.40 Sample Specific Gravity: 2.80 Est.
Tare & Dry (g) 353.20 733.00 Confining Pressure (psi): 100.0
Tare (g) 89.98 90.41 Burette Diameter (in): 0.250
Sample Wt. (g) 733.20 731.99 Burette Zero (cm): 100.0
Moisture (%) 148 139 Maximum Gradient: 9.2
Wet Density (pcf) 141.0 143.2 Average Gradient: 9.0
Dry Density (pcf) 122.8 125.7 Max. Effect. Stress (psi): 5.7
Saturation (%) 98.2 100.0 Min. Effect. Stress (psi): 42
Ave. Effect. Stress (psi): 48
Date Time Run | Temp Pressure (psi) Cham | Cham. Bot Bot. Top Top Flow Ky *** Ave.*
Yr. Mo. Day| Hr. Min. | Time (s) | C*** Bot Top (cm) |Dif.(cm)| (cm) |Dif(cm)| (cm) |[Dif.(cm)| Dif.(%) cm/s 0,1
2006 3 2 5 7.00 0.0 95 95 55.10 2.10 101.90
2006 3 2 9  14.00 14820 24.0 95 95 55.90 0.80 2.65 0.55 101.15 0.75 -15.4 2.4E-08
2006 3 2 12 9.00 10500 22.0 95 95 56.20 0.30 2.95 0.30 100.75 0.40 -14.3 1.9E-08
2006 3 2 20 43.00 30840 22.0 95 95 57.75 1.55 4.05 1.10 99.90 0.85 12.8 1.8E-08
2006 3 3 14 9.00 62760  23.0 95 95 60.30 2.55 5.95 1.90 98.50 1.40 15.2 1.5E-08
2006 3 3 18  53.00 17040 24.0 95 95 60.85 0.55 6.50 0.55 98.00 0.50 4.8 1.8E-08
2006 3 4 13 28.00 66900 22.0 95 95 62.50 1.65 8.30 1.80 96.55 1.45 10.8 1.5E-08
2006 3 4 18  54.00 19560 22.0 95 95 63.10 0.60 8.80 0.50 96.15 0.40 11.1 1.5E-08
2016 3 7 5 15.00 210060 22.0 95 95 67.80 4.70 13.70 4.90 92.40 3.75 13.3 1.4E-08
20106 3 7 8  14.00 10740  23.0 95 95 68.30 0.50 13.95 0.25 92.20 0.20 11.1 1.5E-08
2006 3 7 13 26.00 18720 21.0 95 95 68.60 0.30 14.35 0.40 92.00 0.20 33.3 1.2E-08
2006 3 7 18  48.00 19320 21.0 95 95 69.35 0.75 14.80 0.45 91.75 0.25 28.6 1.3E-08
2006 3 8 5 5.00 37020 25.0 95 95 70.40 1.05 15.60 0.80 91.15 0.60 14.3 1.3E-08
2006 3 8 13 48.00 31380 22.0 95 95 70.40 0.00 16.15 0.55 90.70 0.45 10.0 1.2E-08
2006 3 8 19  24.00 20160 22.0 95 95 71.75 1.35 16.60 0.45 90.55 0.15 50.0 1.1E-08
2006 3 9 5 3100 36420 24.0 95 95 72.40 0.65 17.25 0.65 90.15 0.40 23.8 1.1E-08
2006 3 9 11  15.00 20640 24.0 95 95 72.80 0.40 17.65 0.40 89.85 0.30 14.3 1.3E-08
2006 3 9 20 23.00 32880 22.0 95 95 73.20 0.40 18.35 0.70 89.55 0.30 40.0 1.2E-08
2016 3 10 4 59.00 30960 23.0 95 95 73.60 0.40 18.85 0.50 89.10 0.45 53 1.2E-08 1
2016 3 10 8  23.00 12240 23.0 95 95 73.80 0.20 19.10 0.25 88.90 0.20 11.1 1.4E-08 1
2006 3 10 11  23.00 10800 23.0 95 95 73.80 0.00 19.30 0.20 88.70 0.20 0.0 1.5E-08 1
2006 3 10 20  46.00 33780 23.0 95 95 74.50 0.70 20.00 0.70 88.45 0.25 474 1.1E-08 1
2016 3 11 4 5400 29280 22.0 95 95 74.40 -0.10 20.45 0.45 87.85 0.60 -14.3 1.5E-08 1
2016 3 11 7 58.00 11040 24.0 95 95 74.80 0.40 20.70 0.25 87.75 0.10 429 1.3E-08 1
**A zero in this column starts a series of measurements. *Average Kv for those rows with a 1 in the Ave. column. " 1.3E-08 cm/s
(Termination determined by stable Kv and low flow differential.) ***Kv adjusted for temperature.
DTE - Monroe FAB MW-16-02, 30-32' PermTest Report.xIsx 3/16/2016 Page 1 of 1
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TRC Environmental Corporation QC: JPH
Falling Head, Rising Tailwater Permeability Test (ASTM D5084, Method C) QA: JPH
Project Name: DTE - Monroe FAB Cell #: 10
Project #: 231828.0001.0000 USCS Description: N/A]
Sample Name: MW-16-03, 20-22' USCS Classification: N/A]
Visual Descript: Gray sandy lean clay, with gravel Average Kv = " 1.2E-08 cm/s
Sample Type:  Undisturbed Initial Final
Values  Values
Sample Dia. (in) 2.87 2.87 Permeant: Water
Sample Ht. (in) 3.00 3.01 Permeant Specific Gravity: 1.00
Tare & Wet (g) 563.98 834.70 Sample Specific Gravity: 2.82 Est.
Tare & Dry (g) 512.90 750.80 Confining Pressure (psi): 100.0
Tare (g) 88.99 90.55 Burette Diameter (in): 0.250
Sample Wt. (g) 740.10 744.15 Burette Zero (cm): 100.0
Moisture (%) 12.0 127 Maximum Gradient: 9.8
Wet Density (pcf) 1453 145.8 Average Gradient: 9.4
Dry Density (pcf) 129.7 1294 Max. Effect. Stress (psi): 5.7
Saturation (%) 95.6 100.0 Min. Effect. Stress (psi): 42
Ave. Effect. Stress (psi): 48
Date Time Run | Temp Pressure (psi) Cham | Cham. Bot Bot. Top Top Flow Ky *** Ave.*
Yr. Mo. Day| Hr. Min. | Time (s) | C*** Bot Top (cm) |Dif.(cm)| (cm) |Dif(cm)| (cm) |[Dif.(cm)| Dif.(%) cm/s 0,1
2006 3 2 5 8.00 0.0 95 95 50.70 2.00 101.60
2006 3 2 9  14.00 14760 24.0 95 95 50.40 -0.30 2.65 0.65 100.90 0.70 -3.7 2.4E-08
2006 3 2 12 9.00 10500 22.0 95 95 51.00 0.60 2.95 0.30 100.50 0.40 -14.3 1.9E-08
2006 3 2 20  44.00 30900 22.0 95 95 52.65 1.65 3.85 0.90 99.75 0.75 9.1 1.5E-08
2006 3 3 14  10.00 62760  23.0 95 95 55.10 2.45 5.50 1.65 98.30 1.45 6.5 1.4E-08
2006 3 3 18  54.00 17040 24.0 95 95 55.30 0.20 6.00 0.50 97.90 0.40 11.1 1.5E-08
2006 3 4 13 29.00 66900 22.0 95 95 57.20 1.90 7.55 1.55 96.50 1.40 5.1 1.3E-08
2006 3 4 18  55.00 19560 22.0 95 95 57.70 0.50 8.00 0.45 96.00 0.50 -5.3 1.5E-08
2016 3 7 5 15.00 210000 22.0 95 95 63.25 5.55 12.30 4.30 92.10 3.90 4.9 1.3E-08
20106 3 7 8 15.00 10800 23.0 95 95 63.40 0.15 12.60 0.30 91.90 0.20 20.0 1.6E-08
2006 3 7 13 27.00 18720 21.0 95 95 63.80 0.40 12.85 0.25 91.60 0.30 -9.1 1.1E-08
2006 3 7 18  49.00 19320 21.0 95 95 64.65 0.85 13.35 0.50 91.35 0.25 33.3 1.4E-08
2006 3 8 5 6.00 37020 25.0 95 95 65.15 0.50 14.00 0.65 90.75 0.60 4.0 1.1E-08
2006 3 8 13 48.00 31320 22.0 95 95 66.90 1.75 14.40 0.40 90.15 0.60 -20.0 1.2E-08
2006 3 8 19 2500 20220 22.0 95 95 67.60 0.70 14.80 0.40 89.95 0.20 33.3 1.1E-08
2006 3 9 5 3100 36360 24.0 95 95 67.70 0.10 15.50 0.70 89.35 0.60 7.7 1.3E-08 1
2006 3 9 11  15.00 20640 24.0 95 95 68.40 0.70 15.85 0.35 89.00 0.35 0.0 1.2E-08 1
2006 3 9 20 24.00 32940 22.0 95 95 69.10 0.70 16.40 0.55 88.60 0.40 15.8 1.1E-08 1
2016 3 10 5 0.00 30960 23.0 95 95 70.20 1.10 16.75 0.35 88.05 0.55 -22.2 1.1E-08 1
2016 3 10 8  24.00 12240 23.0 95 95 69.90 -0.30 17.00 0.25 87.80 0.25 0.0 1.6E-08 1
2006 3 10 11  24.00 10800 23.0 95 95 70.20 0.30 17.20 0.20 87.70 0.10 33.3 1.1E-08 1
2006 3 10 20  47.00 33780 23.0 95 95 70.40 0.20 17.80 0.60 87.40 0.30 33.3 1.0E-08 1
2016 3 11 4 5400 29220 22.0 95 95 71.40 1.00 18.15 0.35 86.75 0.65 -30.0 1.4E-08 1
2016 3 11 7 58.00 11040 24.0 95 95 71.25 -0.15 18.35 0.20 86.65 0.10 33.3 1.0E-08 1
**A zero in this column starts a series of measurements. *Average Kv for those rows with a 1 in the Ave. column. " 1.2E-08 cm/s
(Termination determined by stable Kv and low flow differential.) ***Kv adjusted for temperature.
DTE - Monroe FAB MW-16-03, 20-22' PermTest Report.xIsx 3/16/2016 Page 1 of 1
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TRC Environmental Corporation QC: JPH
Falling Head, Rising Tailwater Permeability Test (ASTM D5084, Method C) QA: JPH
Project Name: DTE - Monroe FAB Cell #: 11
Project #: 231828.0001.0000 USCS Description: N/A]
Sample Name: MW-16-04, 20-22' USCS Classification: N/A]
Visual Descript: Gray sandy lean clay, with gravel Average Kv = " 1.2E-08 cm/s
Sample Type:  Undisturbed Initial Final
Values  Values
Sample Dia. (in) 2.87 2.85 Permeant: Water
Sample Ht. (in) 3.55 3.51 Permeant Specific Gravity: 1.00
Tare & Wet (g) 869.30 961.20 Sample Specific Gravity: 2.80 Est.
Tare & Dry (g) 785.95 875.10 Confining Pressure (psi): 100.0
Tare (g) 0.00 89.15 Burette Diameter (in): 0.250
Sample Wt. (g) 869.30 872.05 Burette Zero (cm): 100.0
Moisture (%) 10.6 11.0 Maximum Gradient: 8.4
Wet Density (pcf) 144.2 148.4 Average Gradient: 8.1
Dry Density (pcf) 130.4 133.7 Max. Effect. Stress (psi): 5.7
Saturation (%) 87.3 100.0 Min. Effect. Stress (psi): 41
Ave. Effect. Stress (psi): 47
Date Time Run | Temp Pressure (psi) Cham | Cham. Bot Bot. Top Top Flow Ky *** Ave.*
Yr. Mo. Day| Hr. Min. | Time (s) | C*** Bot Top (cm) |Dif.(cm)| (cm) |Dif(cm)| (cm) |[Dif.(cm)| Dif.(%) cm/s 0,1
2006 3 2 5 8.00 0.0 95 95 52.10 2.10 102.60
2006 3 2 9 15.00 14820 24.0 95 95 53.45 1.35 2.75 0.65 101.85 0.75 -7.1 3.0E-08
2006 3 2 12 10.00 10500 22.0 95 95 54.20 0.75 3.15 0.40 101.45 0.40 0.0 2.5E-08
2006 3 2 20  40.00 30600 22.0 95 95 56.60 2.40 4.40 1.25 100.50 0.95 13.6 2.4E-08
2006 3 3 14 6.00 62760  23.0 95 95 60.60 4.00 6.50 2.10 98.80 1.70 10.5 2.1E-08
2006 3 3 18  50.00 17040 24.0 95 95 61.60 1.00 7.05 0.55 98.40 0.40 15.8 1.9E-08
2006 3 4 13 25.00 66900 22.0 95 95 64.60 3.00 8.85 1.80 96.75 1.65 43 1.9E-08
2006 3 4 18  51.00 19560 22.0 95 95 65.60 1.00 9.35 0.50 96.30 0.45 53 1.8E-08
2016 3 7 5 16.00 210300 22.0 95 95 73.80 8.20 13.55 4.20 92.50 3.80 5.0 1.5E-08
20106 3 7 8 15.00 10740  23.0 95 95 74.30 0.50 13.80 0.25 92.30 0.20 11.1 1.7E-08
2006 3 7 13 27.00 18720 21.0 95 95 74.95 0.65 14.10 0.30 92.00 0.30 0.0 1.4E-08
2006 3 7 18  46.00 19140 21.0 95 95 75.95 1.00 14.45 0.35 91.85 0.15 40.0 1.1E-08
2006 3 8 5 6.00 37200 25.0 95 95 77.60 1.65 15.00 0.55 91.35 0.50 4.8 1.1E-08
2006 3 8 13  50.00 31440 22.0 95 95 78.60 1.00 15.45 0.45 90.80 0.55 -10.0 1.4E-08
2006 3 8 19  21.00 19860 22.0 95 95 79.60 1.00 15.80 0.35 90.70 0.10 55.6 9.9E-09
2006 3 9 5 3200 36660 24.0 95 95 80.80 1.20 16.30 0.50 90.20 0.50 0.0 1.1E-08 1
2006 3 9 11  16.00 20640 24.0 95 95 81.60 0.80 16.60 0.30 89.90 0.30 0.0 1.2E-08 1
2006 3 9 20  20.00 32640 22.0 95 95 82.25 0.65 17.10 0.50 89.60 0.30 25.0 1.1E-08 1
2016 3 10 5 0.00 31200 23.0 95 95 82.90 0.65 17.55 0.45 89.10 0.50 -5.3 1.4E-08 1
2016 3 10 8  24.00 12240 23.0 95 95 83.30 0.40 17.70 0.15 89.00 0.10 20.0 9.1E-09 1
2006 3 10 11  24.00 10800 23.0 95 95 83.50 0.20 17.85 0.15 88.85 0.15 0.0 1.2E-08 1
2006 3 10 20  43.00 33540 23.0 95 95 84.50 1.00 18.35 0.50 88.60 0.25 33.3 1.0E-08 1
2016 3 11 4 55.00 29520 22.0 95 95 84.70 0.20 18.65 0.30 88.05 0.55 -29.4 1.3E-08 1
2016 3 11 7 59.00 11040 24.0 95 95 85.30 0.60 18.85 0.20 88.00 0.05 60.0 1.0E-08 1
**A zero in this column starts a series of measurements. *Average Kv for those rows with a 1 in the Ave. column. " 1.2E-08 cm/s
(Termination determined by stable Kv and low flow differential.) ***Kv adjusted for temperature.
DTE - Monroe FAB MW-16-04, 20-22' PermTest Report.xIsx 3/16/2016 Page 1 of 1
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Table 1
Summary of Groundwater Elevation Data
JR Whiting - RCRA CCR Monitoring Program

Erie, Michigan
Round 1 Round 2 Round 3 Round 4
Ground ToC ) ) Screen Interval Screen Interval November 21, 2016 December 19, 2016 January 24, 2017 March 8, 2017 April 12, 2017
Well Surface . Geologic Unit of .
Location Elevation Elevation Screen Interval Depth Elevation Depthto  Groundwater| Depthto @ Groundwater| Depthto | Groundwater| Depthto | Groundwater| Depthto @ Groundwater
() (ft) (ft BGS) (ft) Water Elevation Water Elevation Water Elevation Water Elevation Water Elevation
(ft BTOC) (ft) (ft BTOC) (ft) (ft BTOC) (ft) (ft BTOC) (ft) (ft BTOC) (ft)

Background

JRW-MW-16007 579.47 582.32 Limestone 68.0 /to] 78.0 511.5 |to| 501.5 7.58 574.74 8.28 574.04 7.14 575.18 6.78 575.54 6.18 576.14
JRW-MW-16008 579.95 582.84 Limestone 68.0 |to] 73.0 512.0 [to| 507.0 7.93 574.91 8.77 574.07 7.70 575.14 7.34 575.50 6.82 576.02
JRW-MW-16009 579.90 582.59 Limestone 69.0 /to] 79.0 510.9 |to| 500.9 7.70 574.89 8.53 574.06 7.43 575.16 7.09 575.50 6.54 576.05
Ponds 1 & 2

JRW-MW-15001 589.6 590.71 Limestone 78.0 to 88.0 511.6 |to| 501.6 - - 16.55 574.16 15.57 575.14 15.22 575.49 14.68 576.03
JRW-MW-15002 590.6 592.31 Limestone 81.0 to 91.0 509.6 |to| 499.6 - - 18.13 574.18 17.11 575.20 16.77 575.54 16.25 576.06
JRW-MW-15003 589.6 591.36 Limestone 81.0 to 91.0 508.6 |to| 498.6 - - 17.11 574.25 16.18 575.18 16.24 575.12 15.32 576.04
JRW-MW-15004 590.8 592.52 Limestone 86.0 to 96.0 504.8 |to| 494.8 - - 18.24 574.28 17.36 575.16 17.07 575.45 16.51 576.01
JRW-MW-15005 592.7 594.25 Limestone 86.0 to 96.0 506.7 |to| 496.7 - - 19.96 574.29 19.12 575.13 18.79 575.46 18.22 576.03
JRW-MW-15006 590.3 592.01 Limestone 81.0 'to 91.0 509.3 to 499.3 - - 17.80 574.21 16.91 575.10 16.56 575.45 15.98 576.03

Notes:

Survey conducted by Sheridan Surveying Co., November 2015 (2015 wells), and November 2016 (2016 wells)
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.

ft BGS: Feet below ground surface.

TRC | Consumers Energy Company
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Table 1
Summary of Groundwater Elevation Data
JR Whiting - RCRA CCR Monitoring Program

Erie, Michigan
Round 5 Round 6 Round 7 Round 8 Round 9
Wel gtjrﬁ‘iﬁi ToC Geologic Unit of Screen Interval Screen Interval May 23, 2017 June 27, 2017 July 31, 2017 September 5, 2017 October 9, 2017
Location Elevation Elevation Screen Interval Depth Elevation Depthto | Groundwater| Depthto  Groundwater| Depthto  Groundwater| Depthto | Groundwater| Depthto | Groundwater
() (ft) (ft BGS) (ft) Water Elevation Water Elevation Water Elevation Water Elevation Water Elevation
(ft BTOC) (ft) (ft BTOC) (ft) (ft BTOC) (ft) (ft BTOC) (ft) (ft BTOC) (ft)

Background
JRW-MW-16007 579.47 582.32 Limestone 68.0 |[to, 78.0 511.5 [to] 501.5 6.14 576.18 7.33 574.99 6.87 575.45 7.14 575.18 7.93 574.39
JRW-MW-16008 579.95 582.84 Limestone 68.0 |[to, 73.0 512.0 [to| 507.0 6.66 576.18 7.84 575.00 7.41 575.43 7.63 575.21 8.41 574.43
JRW-MW-16009 579.90 582.59 Limestone 69.0 [to 79.0 510.9 [to| 500.9 6.40 576.19 7.59 575.00 7.15 575.44 7.35 575.24 8.18 574.41
Ponds 1 & 2
JRW-MW-15001 589.6 590.71 Limestone 78.0 [to| 88.0 511.6 [to| 501.6 14.45 576.26 15.65 575.06 15.27 575.44 15.38 575.33 16.18 574.53
JRW-MW-15002 590.6 592.31 Limestone 81.0 to] 91.0 509.6 [to| 499.6 16.00 576.31 17.18 575.13 16.83 575.48 17.00 575.31 17.80 574.51
JRW-MW-15003 589.6 591.36 Limestone 81.0 to| 91.0 508.6 |to| 498.6 15.02 576.34 16.14 575.22 15.89 575.47 16.00 575.36 16.80 574.56
JRW-MW-15004 590.8 592.52 Limestone 86.0 to| 96.0 504.8 [to| 494.8 16.20 576.32 17.33 575.19 17.05 575.47 17.10 575.42 18.00 574.52
JRW-MW-15005 592.7 594.25 Limestone 86.0 to| 96.0 506.7 [to| 496.7 17.89 576.36 19.04 575.21 18.79 575.46 18.84 575.41 19.70 574.55
JRW-MW-15006 590.3 592.01 Limestone 81.0 tol 91.0 509.3 to 499.3 15.71 576.30 16.77 575.24 16.55 575.46 16.68 575.33 17.50 574.51

Notes:

Survey conducted by Sheridan Surveying Co., November 2015 (2015 wells), and November 2016 (2016 wells)

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.

ft BGS: Feet below ground surface.

TRC | Consumers Energy Company
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December 23, 2016 PROJECT: Laboratory Services
Geotill PROJECT NO.: 111610601
Geotill WORK ORDER NO.: 8601
Mr. Zachary Carr, P.E. SAMPLE RECEIVED: December 15, 2016
FK Engineering Associates TOTAL PAGES: 9
30425 Stephenson Hwy.
Madison Heights, MI 48071

Enclosed are the laboratory test results for the project shown above.

NUMBER TEST

8 Permeability

We appreciate the opportunity to be of service to you on this project. If you have any
questions, please feel free to contact our office.

Respectfully Submitted,

Malek Smadi, Ph.D., PE
Principal Engineer

GEOTILL, Inc.

Ph: (317) 449-0033 - Ext 101
e-mail: msmadi@geotill.com



December 23, 2016

Mr. Zachary Carr, P.E.

FK Engineering Associates
30425 Stephenson Hwy.
Madison Heights, MI 48071

PROJECT: Laboratory Services

Geotill PROJECT NO.: 111610601

Geotill WORK ORDER NO.: 8601
SAMPLE RECEIVED: December 15, 2016
TOTAL PAGES: 9

LABORATORY HYDRAULIC CONDUCTIVITY TEST SUMMARY
TRIAXIAL CELL WITH BACK PRESSURE /ASTM D-5084

TEST CHARACTERISTICS

Boring No.: MW-16007 |Confining Pressure (psi): 75
Sample No.: BS-5 Target Back Pressure Differential (psi): NA
Depth (ft): 34.0'-35.0' Target Bottom Burette Pressure (psi): 70

Target Top Burette Pressure (psi): 70

SAMPLE CHARACTERISTICS
CHARACTERISTICS INITIAL FINAL
Length (in) 4.14 4.22
Diameter (in) 4.21 4.14
Dry Unit Weight (pcf) 130.1 131.0
Moisture Content (%) 10.5 10.1
B Value 96
SUMMARY OF FINAL FOUR MEASUREMENTS

MEASUREMENT 1 2 3 4
Elapsed Time (sec) 947 1027 1124 1740
True Back Pressure Differential (psi) NA* NA* NA* NA*
Flow Into Sample (cms) NA* NA* NA* NA*
Flow Out of Sample (cm®) NA* NA* NA* NA*
Hydraulic Conductivity (cm/sec) 1.21x10® 1.07x10® 9.14x10° 8.03x10°

Average Hydraulic Conductivity (cm/sec)

| 1.00x10°®

(Temperature Corrected)

COMMENTS: * Constant volume panel was used for the flow measurement

Deviations from the test method:

None

Permeant:

tap water




December 23, 2016

Mr. Zachary Carr, P.E.

FK Engineering Associates
30425 Stephenson Hwy.
Madison Heights, MI 48071

PROJECT: Laboratory Services
Geotill PROJECT NO.: 111610601
Geotill WORK ORDER NO.: 8601

SAMPLE RECEIVED: December 15, 2016

TOTAL PAGES: 9

LABORATORY HYDRAULIC CONDUCTIVITY TEST SUMMARY
TRIAXIAL CELL WITH BACK PRESSURE /ASTM D-5084

TEST CHARACTERISTICS

Boring No.: MW-16006 |Confining Pressure (psi): 75
Sample No.: BS-5 Target Back Pressure Differential (psi): NA
Depth (ft): 34.5'-35.5 Target Bottom Burette Pressure (psi): 70

Target Top Burette Pressure (psi): 70

SAMPLE CHARACTERISTICS
CHARACTERISTICS INITIAL FINAL
Length (in) 4.13 4.20
Diameter (in) 3.99 3.91
Dry Unit Weight (pcf) 120.2 123.0
Moisture Content (%) 15.1 12.8
B Value 98
SUMMARY OF FINAL FOUR MEASUREMENTS

MEASUREMENT 1 2 3 4
Elapsed Time (sec) 1015 1040 1106 1136
True Back Pressure Differential (psi) NA* NA* NA* NA*
Flow Into Sample (cm®) NA* NA* NA* NA*
Flow Out of Sample (cm®) NA* NA* NA* NA*
Hydraulic Conductivity (cm/sec) 2.13x10°® 1.90x10® 1.85x10 1.62x10°
Average Hydraulic Conductivity (cm/sec) | 1.88x10° (Temperature Corrected)

COMMENTS: * Constant volume panel was used for the flow measurement

Deviations from the test method:

Permeant:

tap water




December 23, 2016

Mr. Zachary Carr, P.E.

FK Engineering Associates
30425 Stephenson Hwy.
Madison Heights, MI 48071

PROJECT: Laboratory Services
Geotill PROJECT NO.: 111610601
Geotill WORK ORDER NO.: 8601

SAMPLE RECEIVED: December 15, 2016

TOTAL PAGES: 9

LABORATORY HYDRAULIC CONDUCTIVITY TEST SUMMARY
TRIAXIAL CELL WITH BACK PRESSURE /ASTM D-5084

TEST CHARACTERISTICS

Boring No.: MW-16005 |Confining Pressure (psi): 75
Sample No.: BS-7 Target Back Pressure Differential (psi): NA
Depth (ft): 38.0'-39.0' Target Bottom Burette Pressure (psi): 70

Target Top Burette Pressure (psi): 70

SAMPLE CHARACTERISTICS
CHARACTERISTICS INITIAL FINAL
Length (in) 4.18 4.20
Diameter (in) 4.11 4.08
Dry Unit Weight (pcf) 128.2 130.4
Moisture Content (%) 11.9 9.9
B Value 100
SUMMARY OF FINAL FOUR MEASUREMENTS

MEASUREMENT 1 2 3 4
Elapsed Time (sec) 1027 1105 1151 1242
True Back Pressure Differential (psi) NA* NA* NA* NA*
Flow Into Sample (cm®) NA* NA* NA* NA*
Flow Out of Sample (cm®) NA* NA* NA* NA*
Hydraulic Conductivity (cm/sec) 1.55x107® 1.25x10 1.13x107® 1.15x107
Average Hydraulic Conductivity (cm/sec) | 1.27x10°® (Temperature Corrected)

COMMENTS: * Constant volume panel was

Deviations from the test method:

used for the flow measurement

None

Permeant:

tap water
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Mr. Zachary Carr, P.E.

FK Engineering Associates
30425 Stephenson Hwy.
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PROJECT: Laboratory Services
Geotill PROJECT NO.: 111610601
Geotill WORK ORDER NO.: 8601

SAMPLE RECEIVED: December 15, 2016

TOTAL PAGES: 9

LABORATORY HYDRAULIC CONDUCTIVITY TEST SUMMARY
TRIAXIAL CELL WITH BACK PRESSURE /ASTM D-5084

TEST CHARACTERISTICS

Boring No.: MW-16001 |Confining Pressure (psi): 80
Sample No.: BS-7 Target Back Pressure Differential (psi): NA
Depth (ft): 44.0'-45.0' Target Bottom Burette Pressure (psi): 75

Target Top Burette Pressure (psi): 75

SAMPLE CHARACTERISTICS
CHARACTERISTICS INITIAL FINAL
Length (in) 4.10 4.10
Diameter (in) 3.67 3.65
Dry Unit Weight (pcf) 136.4 137.0
Moisture Content (%) 9.0 8.5
B Value 96
SUMMARY OF FINAL FOUR MEASUREMENTS

MEASUREMENT 1 2 3 4
Elapsed Time (sec) 1357 1418 1442 1511
True Back Pressure Differential (psi) NA* NA* NA* NA*
Flow Into Sample (cm®) NA* NA* NA* NA*
Flow Out of Sample (cm®) NA* NA* NA* NA*
Hydraulic Conductivity (cm/sec) 1.64x10° 1.28x107° 1.20x107® 1.17x10®
Average Hydraulic Conductivity (cm/sec) | 1.32x10° (Temperature Corrected)

COMMENTS: * Constant volume panel was used for the flow measurement

Deviations from the test method:

None

Permeant:

tap water
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LABORATORY HYDRAULIC CONDUCTIVITY TEST SUMMARY
TRIAXIAL CELL WITH BACK PRESSURE /ASTM D-5084

TEST CHARACTERISTICS

Boring No.: MW-16002 |Confining Pressure (psi): 80
Sample No.: BS-5 Target Back Pressure Differential (psi): NA
Depth (ft): 33.0'-34.0' Target Bottom Burette Pressure (psi): 75

Target Top Burette Pressure (psi): 75

SAMPLE CHARACTERISTICS
CHARACTERISTICS INITIAL FINAL
Length (in) 3.88 3.89
Diameter (in) 3.37 3.35
Dry Unit Weight (pcf) 123.4 123.7
Moisture Content (%) 13.7 13.1
B Value 96
SUMMARY OF FINAL FOUR MEASUREMENTS

MEASUREMENT 1 2 3 4
Elapsed Time (sec) 1346 1417 1445 1521
True Back Pressure Differential (psi) NA* NA* NA* NA*
Flow Into Sample (cm®) NA* NA* NA* NA*
Flow Out of Sample (cm®) NA* NA* NA* NA*
Hydraulic Conductivity (cm/sec) 1.79x10 1.38x10° 1.46x10° 1.31x107®
Average Hydraulic Conductivity (cm/sec) | 1.50x10° (Temperature Corrected)

COMMENTS: * Constant volume panel was used for the flow measurement

Deviations from the test method:

None

Permeant:

tap water
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LABORATORY HYDRAULIC CONDUCTIVITY TEST SUMMARY
TRIAXIAL CELL WITH BACK PRESSURE /ASTM D-5084

TEST CHARACTERISTICS

Boring No.: MW-16003 [Confining Pressure (psi): 80
Sample No.: BS-4C Target Back Pressure Differential (psi): NA
Depth (ft): 33.0'-34.0' Target Bottom Burette Pressure (psi): 75

Target Top Burette Pressure (psi): 75

SAMPLE CHARACTERISTICS
CHARACTERISTICS INITIAL FINAL
Length (in) 4.11 4.11
Diameter (in) 3.88 3.90
Dry Unit Weight (pcf) 124.3 123.3
Moisture Content (%) 10.5 10.8
B Value 96
SUMMARY OF FINAL FOUR MEASUREMENTS

MEASUREMENT 1 2 3 4
Elapsed Time (sec) 1430 1534 1643 1614
True Back Pressure Differential (psi) NA* NA* NA* NA*
Flow Into Sample (cm®) NA* NA* NA* NA*
Flow Out of Sample (cm®) NA* NA* NA* NA*
Hydraulic Conductivity (cm/sec) 6.65x10° 6.05x10° 5.07x10° 4.24x10°
Average Hydraulic Conductivity (cm/sec) | 5.50x10° (Temperature Corrected)

COMMENTS: * Constant volume panel was used for the flow measurement

Deviations from the test method:

Permeant:

tap water
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LABORATORY HYDRAULIC CONDUCTIVITY TEST SUMMARY
TRIAXIAL CELL WITH BACK PRESSURE /ASTM D-5084

TEST CHARACTERISTICS

Boring No.: MW-16007 |Confining Pressure (psi): 75
Sample No.: BS-10 Target Back Pressure Differential (psi): NA
Depth (ft): 52.0'-53.0' Target Bottom Burette Pressure (psi): 70

Target Top Burette Pressure (psi): 70

SAMPLE CHARACTERISTICS
CHARACTERISTICS INITIAL FINAL
Length (in) 4.17 4.17
Diameter (in) 4.14 4.11
Dry Unit Weight (pcf) 115.3 116.1
Moisture Content (%) 15.6 15.3
B Value 96
SUMMARY OF FINAL FOUR MEASUREMENTS

MEASUREMENT 1 2 3 4
Elapsed Time (sec) 933 947 1009 1032
True Back Pressure Differential (psi) NA* NA* NA* NA*
Flow Into Sample (cm®) NA* NA* NA* NA*
Flow Out of Sample (cm®) NA* NA* NA* NA*
Hydraulic Conductivity (cm/sec) 3.69x10°® 3.15x10°® 2.87x10°® 2.14x10°®
Average Hydraulic Conductivity (cm/sec) | 2.23x10°® (Temperature Corrected)

COMMENTS: * Constant volume panel was used for the flow measurement

Deviations from the test method:

Permeant:

tap water
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Mr. Zachary Carr, P.E.
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Geotill WORK ORDER NO.: 8601

SAMPLE RECEIVED: December 15, 2016
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LABORATORY HYDRAULIC CONDUCTIVITY TEST SUMMARY
TRIAXIAL CELL WITH BACK PRESSURE /ASTM D-5084

TEST CHARACTERISTICS

Boring No.: MW-16004 |Confining Pressure (psi): 75
Sample No.: BS-4 Target Back Pressure Differential (psi): NA
Depth (ft): 31.5'-32.3' Target Bottom Burette Pressure (psi): 70

Target Top Burette Pressure (psi): 70

SAMPLE CHARACTERISTICS
CHARACTERISTICS INITIAL FINAL
Length (in) 3.92 3.92
Diameter (in) 3.91 3.84
Dry Unit Weight (pcf) 121.0 123.5
Moisture Content (%) 14.4 13.3
B Value 104
SUMMARY OF FINAL FOUR MEASUREMENTS

MEASUREMENT 1 2 3 4
Elapsed Time (sec) 951 1010 1030 1058
True Back Pressure Differential (psi) NA* NA* NA* NA*
Flow Into Sample (cm®) NA* NA* NA* NA*
Flow Out of Sample (cm®) NA* NA* NA* NA*
Hydraulic Conductivity (cm/sec) 2.222.8x10°| 1.78x10°® 1.72x10 1.58x107
Average Hydraulic Conductivity (cm/sec) | 1.83x10° (Temperature Corrected)

COMMENTS: * Constant volume panel was used for the flow measurement

Deviations from the test method:

Permeant:

tap water
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Section 1
Introduction

1.1  Background and Objective

The United States Environmental Protection Agency (U.S. EPA) established a comprehensive
set of requirements for management and disposal of coal combustion residuals (CCR) in
landfills and surface impoundments in the Final Rule: Disposal of CCR from Electric Utilities
(CCR Rule) on April 17, 2015. The DTE Electric Company (DTE Electric) Belle River Power
Plant’s (BRPP) two CCR bottom ash basins (BABs) unit and the diversion basin (DB) unit are
subject to the CCR Rule.

The objective of this report is to document and certify that the CCR Groundwater Monitoring
Systems for the BRPP BABs CCR unit and the DB CCR unit have been designed and
constructed to meet the requirements of Title 40 Code of Federal Regulations (CFR) §257.91
(a)(1) and (2) of the CCR Rule. TRC Engineers Michigan, Inc. (TRC) was retained by DTE Electric
to provide this report documenting the construction of the CCR groundwater monitoring
system for the BRPP BABs and DB.

1.2  Site Location

The BRPP is located in Section 13, Township 4 North, Range 16 East, at 4505 King Road, China
Township in St. Clair County, Michigan (Figure 1). The BRPP was constructed in the early
1980s with plant operations beginning in 1984.

1.3 Description of BRPP CCR Units

Prior to Detroit Edison Company’s operations commencing in the 1980s, the BRPP property
was generally wooded and farmland. The property has been used continuously as a coal fired
power plant since Detroit Edison Company (now DTE Electric) began power plant operations at
BRPP in 1984 and is generally constructed over a natural clay-rich soil base (Figure 2). The
BABs and DB units have been in operation with the BRPP since it began operation and have
collected CCR bottom ash that is periodically cleaned out and either sold for beneficial reuse or
disposed of at the Range Road Landfill (RRLF).

1.3.1 Bottom Ash Basins CCR Unit

The BABs are two adjacent physical sedimentation basins that are slightly raised CCR
surface impoundments referred to as the North and South BABs, located north of the
BRPP near the Webster Drain (Figure 2). These are considered one CCR unit. The BABs

TRC Engineers Michigan, Inc. | DTE Electric Company 1
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receive sluiced bottom ash and other process flow water from the power plant. Discharge
water from each BAB flows over an outlet weir that gravity flows to a site storm water
conveyance network of ditches and pipes, then flows into the DB CCR unit. The North
and South BABs are located north of the BRPP main building and run roughly east to
west approximately 420 feet long by 120 feet wide with bottom elevations of approximately
580 feet relative to the North American Vertical Datum (NAVD) 1988, with outflow weir
elevations of approximately 590.25 feet relative to the NAVD 1988. The capacity of the
North BAB is approximately 2.4 million gallons and the capacity of the South BAB is
approximately 2.5 million gallons'.

1.3.2 Diversion Basin CCR Unit

The DB is an incised CCR surface impoundment located west of the BRPP near the
Webster Drain. Water flows into the DB from the North and South BABs through a
network of pipes and ditches (Figure 2). The DB discharges to the St. Clair River with
other site wastewater in accordance with a National Pollution Discharge Elimination
System (NPDES) permit. The DB has an approximately 300 foot long entrance channel
that connects to the main portion of the basin that runs approximately north-south. The
main portion of the DB is approximately 400 feet long by approximately 120 feet wide
with a bottom elevation of approximately 576 feet with the water level being maintained
at approximately 580 feet relative to the NAVD 1988.

1 NTH Consultants, Ltd., 2016, Inflow Design Flood Control System Plan, Belle River Power Plant, East
China, Michigan
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Section 2
Hydrogeology

2.1  Regional Hydrogeologic Setting

The geology of St. Clair County consists of approximately 101 to 400 feet of glacial deposits,
primarily lacustrine deposits, till, and, to a lesser extent, sand and gravel outwash, overlying a
variety of bedrock surfaces2. The thicker glacial deposits are present toward the central portion
of the county. Bedrock in the county includes the Michigan Formation, Marshall Sandstone,
Coldwater Shale, Sunbury Shale, Berea Sandstone, Bedford Shale, and Antrim Shale.

In the vicinity of the site, the Devonian Bedford and/or Antrim Shale bedrock dips to the
northwest and is generally covered by more than 100 feet of unconsolidated clay, silt, sand, and
gravel. In this area, generally on the eastern side of the county, the glacial deposits are
predominantly silty-clay till and lacustrine deposits with lenses of sand and gravel. Where
present, unconsolidated sand and gravel deposits within the till and lacustrine deposits are
generally used for water supply throughout the county. Approximately 85 percent of the water
supply wells in St. Clair County are completed in the glacial deposits compared to
approximately 13 percent installed in bedrock!.

The current topography of the St. Clair area gently undulates reflecting floodplain, stream
terrace, and lakeshore deposits. The St. Clair River is the major surface water body in the
county and runs along the eastern boundary of the county. Regional groundwater and surface
water flow would be expected to be to the east towards the St. Clair River.

2.2 BRPP Hydrogeology

The subsurface geology presented in this report is based on information from historical borings
advanced during the initial design of the BRPP in the 1970s in addition to the soil data collected
from immediately around the BABs and DB during the groundwater monitoring system
installations detailed in Section 3. Soil borings from the groundwater monitoring system are
included in Appendix A and generalized geologic cross sections are provided in Figures 3
through 5.

This information documents that the BRPP CCR units are underlain by more than 130 feet of
unconsolidated sediments, with the lower confining Bedford Shale generally encountered
from 135 to 145 feet-below ground surface (feet-bgs). Unconsolidated, laterally discontinuous

2Beth A. Apple and Howard W. Reeves, 2007, Summary of Hydrogeologic Conditions by County for the
State of Michigan. U.S. Geological Survey Open-File Report 2007-1236, 78 p.
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saturated sand-rich soil deposits were encountered within the silty clay-rich till deposits in most
of the BABs CCR unit soil borings at depths no shallower than 86 feet-bgs (Figures 3 through 5).
In contrast, no sand-rich deposits were encountered in the DB CCR unit soil borings. At the

DB CCR unit, more than 125 feet of contiguous silty clay-rich till is present above the bedrock,
with saturation observed along the interface of silt-rich till and the underlying shale bedrock
(Figures 3 and 5). The underlying shale does not yield groundwater, rather it is an aquiclude
that prevents groundwater flow (i.e., is not an aquifer).

Water supply wells are present within the sand and/or gravel rich aquifer units within the
lacustrine unconsolidated sediments at depths around 100 feet-bgs within between one-half
and one mile to the west and southwest of the BRPP. These uppermost aquifer sand/gravel
units are also present on much of the RRLF located one mile north of the BRPP. Surface water
bodies present in the area of the BRPP include the Belle River (as close as 2,000 feet southwest
and south of BRPP) and the St. Clair River (as close at one mile to the east of BRPP).

2.2.1 Uppermost Aquifer

Definition
The 40 CFR 257.53 definitions of an aquifer and uppermost aquifer are as follows:

— Aquifer means a geologic formation, group of formations, or portion of a formation
capable of yielding useable quantities of groundwater to wells or springs.

— Uppermost aquifer means the geologic formation nearest the natural ground surface
that is an aquifer, as well as the lower aquifers that are hydraulically interconnected
with this aquifer within the facility’s property boundary. Upper limit is measured at
a point nearest to the natural ground surface to which the aquifer rises during the
wet season.

Site Uppermost Aquifer

The entire BRPP site is underlain by 86 feet to as much as 135 feet of contiguous low
permeability clay-rich till that has a hydraulic conductivity on the order of 2 to 3 x 10
centimeters per second (cm/s) as found in historical soil testing and further verified
during recent soil permeability testing performed on soil samples collected during the
CCR monitoring well installation at the BABs and DB CCR units. The silty clay-rich till
is a natural hydraulic barrier that confines the uppermost aquifer(s) (where present) and
isolates them from the BABs and DB CCR units.

Monitoring wells were established at first signs of groundwater yield to monitor
groundwater quality in accordance with the CCR Rule.
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Bottom Ash Basins CCR Unit Area
As described above, the uppermost aquifer units beneath the BABs CCR unit

are hydraulically isolated by at least 90 feet of silty clay-rich till (see Figures 3
through 5). The first observed sand-rich units that meet the 40 CFR §257.53
definition of uppermost aquifer is encountered at depths ranging from 90 to

136 feet bgs. The sand-rich unit rapidly thins to the south and east of the BABs
and pinches out (e.g., no longer present) in the southeastern portion of the BABs
CCR unit area in the vicinity of SB-16-01. Consequently, the uppermost aquifer
is not laterally contiguous across the site, and not present in the southeastern
corner of the BABs in the area of SB-16-01. Because the uppermost aquifer was not
present in this area, no monitoring wells were installed along the southeastern
portion of the BABs CCR unit area (Figure 2). At locations where wells were
installed (e.g., MW-16-01 through MW-16-04 and MW-16-09), wells were installed
within the upper portion of the aquifer, which generally ranges between 12 to
40 feet in thickness in the area of the BABs. More details are provided in
Sections 3.1.1 and 3.1.2 (see Figures 3 through 5, Appendix A and Table 1).

As shown on the geologic cross sections, the top of the uppermost aquifer
encountered at each of the CCR monitoring well and soil boring locations are

at significantly different elevations across the BABs CCR unit, where present,
from 90 to 136 feet-bgs. The variability in boring/well depths is a consequence of
the heterogeneity of the glacial deposits and is driven by the lateral discontinuity
of the coarse-grained sand and gravel outwash within the encapsulating fine-
grained, silty clay till that confines the uppermost aquifer (see cross-sections in
Figures 3 through 5). Based on the data collected during investigations performed
by TRC, there is an apparent lack of interconnection and/or significant vertical
variation between the uppermost aquifer sand unit(s) encountered across the
BABs CCR unit, as demonstrated by the extensive amount of time (months) it took
for water levels in monitoring well MW-16-02 to reach equilibrium after well
construction and development.

Diversion Basin CCR Unit Area

The potential uppermost aquifer under the DB CCR unit is located at depths
ranging from 131 to 145 feet-bgs at the silt/shale bedrock interface. The DB CCR
unit is isolated from the underlying potential uppermost aquifer by approximately
130 feet of silty clay-rich till (see Figures 3 and 5). Although the encountered
zone of saturation along the interface did not yield significant groundwater, it
was conservatively interpreted as the first underlying saturated zone that would
presumably become affected with CCR constituents since it was saturated, and
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although the hydraulic conductivity was low, exhibited a much higher
conductivity than the clay-rich soils between the bottom of the basin and the
monitored zone.

As described in Sections 3.1.1 and 3.1.2, CCR groundwater monitoring wells
MW-16-05 through MW-16-08, MW-16-10 and MW-16-11 were installed at the
silt/shale bedrock potential uppermost aquifer that is approximately 5 feet thick
in the area of the DB CCR unit (see Figures 3 and 5, Appendix A and Table 1).

2.2.2  Groundwater Flow

Groundwater Flow Direction

Seven rounds of confined static water level measurements (i.e., potentiometric surface
elevations) collected from these groundwater monitoring events are displayed on Figure 6
for the BABs CCR unit, with an eighth round of static water level measurements
completed before October 17, 2017; a representative potentiometric groundwater surface
map is provided as Figure 7 for the DB CCR unit.

Bottom Ash Basins CCR Unit Area

As can be seen on Figure 6, a definitive groundwater flow direction is not evident

around the BABs in seven rounds of groundwater monitoring, which is likely
due to:

*  The fact that the screened intervals of these monitoring wells and the top of
the uppermost aquifer elevation encountered within each of the BABs CCR
unit monitoring wells varies up to 46 feet vertically; and

*  That the degree of interconnection is likely limited in some areas
(specifically in the area of MW-16-02).

Therefore, given the horizontally expansive clay with substantial vertical
thickness, the heterogeneity of the glacial deposits (with the top of the uppermost
aquifer elevation across the BABs, where present varying up to 46 feet vertically),
the no-flow boundary where no sand or gravel is present in the southeastern
portion of the BABs CCR unit area, and the apparent lack of hydraulic
interconnectedness of the uppermost aquifer encountered at the BABs in some
areas, it is not appropriate to infer horizontal flow direction or gradients across
the BABs CCR unit.
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Diversion Basin CCR Unit Area

Based on data collected by TRC during 2016 and 2017 in monitoring wells near
the DB CCR unit, there is an overall flow potential to the north-northwest with a
mean gradient of 0.003 foot/foot from CCR monitoring wells MW-16-06 through
MW-16-08 (up gradient) on the east side of the BABs CCR unit towards
monitoring wells MW-16-05, MW-16-10 and MW-16-11/11A (down gradient).
Figure 7 illustrates a representative groundwater potentiometric surface map
from September 2016 depicting the groundwater flow direction in the vicinity of
the DB CCR unit.

In addition, the elevation of CCR-affected water maintained within the BRPP
BABs and DB is approximately 5 to 15 feet above the potentiometric surface
elevations in the uppermost aquifer at the BABs and DB CCR unit areas. This
suggests that if the CCR affected surface water in the BABs and DB were able to
penetrate the silty clay-rich underlying confining unit that the head on that
release likely would travel radially away from the BABs and/or DB within the
uppermost aquifer. However, with the very thick continuous silty clay-rich
confining unit beneath the BRPP it is not possible for the uppermost aquifer to
have been affected by CCR from BRPP operations that began in the 1980s (see
vertical travel time of travel discussion below). In addition, under Michigan
Part 115, the Range Road Landfill, which is located within one mile to the north
of the BRPP, is not required to monitor units beneath the clay-rich confining unit
due to its thickness, continuity and low hydraulic conductivity.

Uppermost Aquifer Hydraulic Conductivity

Hydraulic conductivities measured within the CCR monitoring wells set within the upper
portion of the uppermost aquifer across BRPP were evaluated using single well hydraulic

conductivity tests (e.g., slug tests) performed in 2016 and range between 0.2 feet/day in
the DB CCR unit area to approximately 0.5 feet/day in the BABs CCR unit area.

Horizontal Time of Travel

As previously discussed in Section 2.2.2, a definitive horizontal flow direction in the
BABs CCR unit area is not present; therefore, it is not appropriate to estimate the
horizontal time of travel. Because there is no clear flow direction, inter-well statistical
tests are inappropriate for detection monitoring of this basin.

For the DB CCR unit, assuming an average porosity of 0.4 for the silt in the uppermost
aquifer in this area, the mean hydraulic conductivity of 0.2 feet/day and a hydraulic
gradient of 0.003 foot/foot for the upper aquifer, the potential horizontal groundwater

TRC Engineers Michigan, Inc. | DTE Electric Company 7
X \WPAAM\PJT2\265996\GWMS CERTS\03 BRPP\R2659960003-BRPP.DOCX Final October 2017



flow rate to approximately the north-northwest is approximately 0.0015 feet/day or
0.55 feet/year. Given low flow velocity of this zone, inter-well (upgradient to
downgradient) statistical tests are inappropriate for detection monitoring of this basin.

Vertical Time of Travel

The BRPP is a natural silty-clay site, and the presence of the natural hydraulic barrier
has been verified by numerous historical soil borings and confirmed by the twelve soil
borings installed as part of the CCR monitoring well installation program at the BABs
and DB CCR units. Therefore, the geology and hydrogeology of the site provides a very
high level of environmental protection of the uppermost aquifer. Based on the site
geology and hydrogeology, there is extremely low potential for the impoundments to
affect the off-site uppermost aquifer groundwater in the future. Groundwater occurring
in the deep confined uppermost aquifer is protected from CCR constituents in the BABs
and DB by a clay-rich aquitard with low hydraulic conductivity that is 82 or more feet
thick. Using the hydrogeologic information for the site, the time of travel for water from
the base-grade elevation of the BABs and DB down to the uppermost aquifer can be
calculated using the following formula:

V = Kl/Ne

Where:
V = Velocity (feet/day)

K =Hydraulic Conductivity (3 x 10 cm/s based on high end silty clay-rich soil
geotechnical measurements)

i=Downward Vertical Gradient (conservatively assumed to be one foot/foot)

N. = Effective Porosity (0.5 for clay-rich soil)

From the above formula, the maximum downward flow velocity through the silty-clay
confining unit to the uppermost aquifer is 6 x 10 cm/sec, or 0.063 feet/year. Therefore,
the time of travel for liquid from the base of the BABs and DB through 82 feet of silty-
clay (thinnest potential section of silty-clay confining unit found on BRPP above the
uppermost aquifer at the base of the BABs and DB CCR units) to the uppermost aquifer
is approximately 1,300 years. Therefore, given that BRPP operations began in the 1984,
approximately 33-years ago, there is no potential for the uppermost aquifer CCR
groundwater monitoring systems wells to be affected from the BRPP CCR BABs and
DB units.
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Section 3
Groundwater Monitoring Systems

3.1  Groundwater Monitoring Systems Installation

During 2016, TRC, on behalf of DTE Electric, oversaw the installation and development of the
groundwater monitoring system in accordance with 40 CFR §257.91. Five monitoring wells in
the BABs CCR unit area (MW-16-01 through MW-16-04, and MW-09) and six monitoring wells
(MW-16-05 through MW-16-08, MW-10, and MW-11/11A) in the DB CCR unit area were
installed by a Michigan-licensed well driller in order to establish the groundwater monitoring
systems in accordance with the 40 CFR §257.91 as described below:

3.1.1 Soil Boring Advancement

In February to June 2016, twelve soil borings were advanced to evaluate the subsurface
geology and to allow monitoring well installation using sonic drilling techniques

with 4-inch and 6-inch tooling along the perimeter of the BABs and DB CCR unit areas.
Soil samples were collected continuously in ten-foot sections from the ground surface to
the termination of the soil boring. A TRC geologist was present to log each boring and
describe the soil samples in accordance with the Unified Soil Classification System
(USCS). The soil borings were advanced to depths ranging from approximately 100 to
150 feet-bgs to within the first encountered saturated sand and/or sand/gravel unit
(uppermost aquifer) and/or into the top of the underlying shale bedrock (likely the
Bedford Shale) lower confining unit beneath BRPP.

Bottom Ash Basins CCR Unit Area

Along the southeastern portion of the BABs CCR unit, over 90 feet of continuous

silt/clay-rich till is present to the top of the underlying shale bedrock (see soil
boring log SB-16-01 in Appendix A). The shale bedrock is encountered at

142 feet-bgs and does not yield groundwater (i.e., is not an aquifer). Soil boring
SB-16-01 was left open-hole across the silt/shale bedrock interface with the sonic
casing in place overnight and minimal groundwater entered the soil boring
overnight. Therefore, no aquifer was identified to be present in the southeastern
portion of the BABs CCR unit in the area of SB-16-01 (Figure 2). At the
remaining five soil boring locations (now logged as monitoring wells MW-16-01
through MW-16-04 and MW-16-09) in the BABs CCR unit a saturated sand-rich
upper aquifer unit was encountered at depths ranging from 90 to 136 feet-bgs,
generally deeper to the east and southeast. The five monitoring wells were
installed as described in Section 3.1.2.
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Diversion Basin CCR Unit Area

At the DB CCR unit area in six locations along the east and west side of the DB
soil borings (now logged as monitoring wells MW-16-05 through MW-16-08 and
MW-16-10 and MW-16-11/11A) were advanced to the shale bedrock. At each of
those locations a contiguous silty-clay till unit was present to depths ranging
from 131 to 145 feet-bgs, with 2 to 7 feet of unconsolidated silt at the base,
between the till and the shale bedrock (Figures 3 and 5 and Appendix A). Several
of these soil borings were left open hole across the silt and/or silt/shale bedrock
interface interval with the sonic casing in above and left overnight. Recoverable
amounts of groundwater entered the soil borings overnight, supporting that this
interval is potentially the uppermost aquifer beneath the DB CCR unit. On May 12,
2017, monitoring well MW-16-11A was installed as a replacement well after
monitoring well MW-16-11 was found to be damaged subsequent to collection of
several groundwater samples. The six monitoring wells (plus the replacement
MW-16-11A) were set within these borings as described in Section 3.1.2 below.

3.1.2 Monitoring Well Installation

CCR monitoring wells MW-16-01 through MW-16-04, and MW-09 were screened within
the uppermost portion of the uppermost aquifer in the western, northern, northeastern
and southwestern perimeter of the BABs CCR unit with screened intervals ranging from
92 to 97 feet-bgs to 136 to 141 feet-bgs in five locations (Figure 2). As previously noted,
an aquifer was not present in the southeastern portion of the BABs CCR unit at soil boring
SB-16-01 (see Figure 2) and no monitoring wells were installed along the southeastern
perimeter of the BAB CCR unit. Given the presence of the natural clay-rich till hydraulic
barrier and the relatively small foot-print of the BABs, the horizontal spacing of the
wells is appropriate to detect constituents from the CCR unit.

As described above in Section 3.1.1, after ensuring that sufficient saturation was present
along the silt/bedrock interface, monitoring wells MW-16-05 through MW-16-08,
MW-16-10 and MW-16-11 were initially installed to the northwest, west and east of the
DB. Wells were screened at the silt/shale bedrock interface potential aquifer in order to
have at least one up gradient (MW-16-06 through MW-16-08) and three down gradient
monitoring wells (MW-16-05, MW-16-10 and MW-16-11) in the DB CCR unit area. As
noted in Section 3.1.1, monitoring well MW-11A was installed as a replacement for
MW-16-11 after that well was found to be damaged and MW-16-11 was properly
decommissioned. The DB monitoring wells were screened at intervals ranging from
133 to 138 feet-bgs to 145-150 feet-bgs. Given the presence of the natural clay-rich till
hydraulic barrier and the relatively small foot-print of the DB, the horizontal spacing of
the wells is appropriate to detect constituents from the CCR unit.
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Monitoring wells were constructed within each borehole where a potential aquifer was
encountered using 2-inch-diameter, Schedule 40, PVC casing and 5-foot long screens
with 0.010-inch factory cut slots. Monitoring well construction diagrams from the
installed monitoring wells accompany the soil boring logs in Appendix A. Following
well installation, the grout and bentonite seal materials were allowed to stabilize for
more than 24-hours before monitoring well development began.

3.1.3 Monitoring Well Development and Surveying

Following installation, each CCR monitoring well was developed by air lifting methods.
In addition, a Michigan-licensed surveyor horizontally located each monitoring

well utilizing the Michigan State Plane South Zone-2113, North American Datum 1983,
International feet. Vertical elevations of the ground surface at each soil boring and
monitoring well location and the top of casing for each monitoring well were also surveyed
in feet relative to the North American Vertical Datum of 1988 (NAVD 88). Monitoring
well and soil boring coordinates, elevations, screened intervals, and monitoring well
development details are included in Table 1.

3.1.4 Detection Monitoring

As stated earlier, it would take approximately 1,300 years for a release from either basin
to reach the upper most aquifer and there is no potential for the uppermost aquifer CCR
groundwater monitoring systems wells to be affected from the BRPP CCR BABs and
DB units. However, detection monitoring will be performed as required by the Rule as
specified below.

BRPP Bottom Ash Basins

The BABs CCR unit groundwater monitoring system shown on Figure 2 will

serve as the detection monitoring locations pursuant to Title 40 CFR §257.93 and
§257.94 of the CCR Rule. Due to the relatively small footprint of the BABs, the low
vertical and horizontal groundwater flow velocity, and the fact that the saturated
unit being monitored is isolated by a laterally contiguous silty-clay unit which
significantly impedes vertical groundwater flow thus preventing the monitored
saturated zone from potentially being affected by CCR, monitoring of the BABs
CCR unit using intra well statistical methods is appropriate. In addition, because
the uppermost aquifer is not uniformly present across the BABs CCR unit, there
are no clear upgradient wells. As such, intra-well statistical approaches will be
evaluated for use during detection monitoring. Using the data collected from

the monitoring well system, a statistical evaluation plan is being developed to
evaluate compliance with the CCR Rule.
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BRPP Diversion Basin

The BRPP DB CCR unit groundwater monitoring system shown on Figure 2 will
serve as the detection monitoring locations pursuant to Title 40 CFR §257.93

and §257.94 of the CCR Rule. Due to the relatively small footprint of the DB, the
low vertical and horizontal groundwater flow velocity and radial flow potential
outward from the CCR unit, and the fact that the uppermost saturated unit
being monitored potential uppermost aquifer is isolated by a laterally contiguous
silty-clay unit which significantly impedes vertical groundwater flow thus
preventing the monitored saturated zone (identified as the potential uppermost
aquifer) from potentially being affected by CCR, monitoring of the DB CCR unit
using intra-well statistical methods is appropriate. As such, intra-well statistical
approaches will be evaluated for use during detection monitoring. Using the data
collected from the monitoring well system, a statistical evaluation plan is being
developed to evaluate compliance with the CCR Rule.
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Table 1
Monitoring Well Information Summary

DTE Electric Company — Belle River Power Plant

China Township, Michigan

Ground Borehole Borehole
TOC Screen Interval Screen Interval . .
Well . . Surface . . . Well . Terminus Terminus
. Date Installed Northing Easting . Elevation Geologic Unit of Screen Interval . Depth Elevation .
Location Elevation (ft AMSL) Construction (ft BGS) (ft AMSL) Depth Elevation
(ft AMSL) (ft BGS) (ft AMSL)
Belle River Power Plant
MW-16-01 3/17/2016 471155.70 13625546.02 588.26 590.06 Sand 2"PVC 920 to 97.0 496.3 to 491.3 100.0 488.3
MW-16-02 3/15/2016 471409.06 13625991.78 586.27 588.94 Sand 2"PVC 920 to 97.0 4943 to 489.3 100.0 486.3
Silty Sand at 132-133.5 ft BGS, and "
MW-16-03 6/1/2016 471391.78 13626202.49 588.03 590.66 Sand at 133.5-137 ft BGS 2"PVC 1320 to 137.0 | 456.0 to 451.0 150.0 438.0
MW-16-04 3/8/2016 470893.74 13625876.34 587.50 590.51 Sand 2"PVC 119.0 to 124.0 | 4685 to 463.5 130.0 457.5
Clayey Silt at 139-142 ft BGS, and "
MW-16-05 3/4/2016 470378.15 13626342.79 588.32 590.82 Shale bedrock at 142-144 ft BGS 2"PVC 139.0 to 144.0 | 4493 to 4443 150.0 438.3
Silt at 135-138 ft BGS, and "
MW-16-06 3/11/2016 470439.03 13626796.04 589.98 593.21 Shale bedrock at 138-140 ft BGS 2"PVC 135.0 to 140.0 | 455.0 to 450.0 140.0 450.0
Silt at 133-134 ft BGS, and "
MW-16-07 3/9/2016 470233.47 13626858.79 589.89 592.58 Shale bedrock at 134-138 ft BGS 2"PVC 133.0 to 138.0 | 456.9 to 451.9 140.0 449.9
Silt at 133-135 ft BGS, and "
MW-16-08 3/10/2016 470002.90 13626846.85 589.31 591.88 Shale bedrock 135-138 ft BGS 2"PVC 133.0 to 138.0 | 456.3 to 451.3 140.0 449.3
MW-16-09 6/2/2016 471284.45 13626365.84 588.28 590.80 Sand 2"PVC 136.0 to 141.0 | 452.3 to 447.3 150.0 438.3
Gravelly Silt at 145-147.5 ft BGS, and "
MW-16-10 6/6/2016 470532.54 13626417.00 589.25 592.26 Silty Clay at 147.5-150 ft BGS 2"PVC 145.0 to 150.0 | 4443 to 4393 150.0 439.3
Silt at 137-140 ft BGS, and "
MW-16-11A 5/12/2017 470232.10 13626444.98 589.52 591.66 Silty Clay at 140-142 ft BGS 2"PVC 137.0 to 142.0 | 4525 to 4475 142.0 447.5
’re Clay at 137-138.5, Sandy Clay at 138.5-140 ft B
MW-16-11 6/7/2016 470251.34 13626438.92 589.03 591.54 BGS, and Clay at 140-142 ft BGS 2"PVC 137.0 to 142.0 | 452.0 to 447.0 150.0 439.0
Notes:

Coordinates are Michigan State Plane South Zone-2113, International Feet

Elevation in feet above NAVD88.
TOC: Top of well casing.
ft AMSL: Feet above mean sea level.

ft BGS: Feet below ground surface.

GRAY text represents decommissioned monitoring well.
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MW-16-0 Sand

92.0-97.0
92.0-97.0

496.3 - 491.3

MW-16-04

9.0-124

136.0 - 141.0

456.0 - 451.0

468.5 - 463.5

452.3 - 447.3

573.85'(8/01/2016)
573.81' (9/19/2016)
573.48' (11/07/2016
573.67' (1/09/2017)
573.95' (2/127/2017)
574.01' (4/17/2017)

(

MW-16-02
573.64' (8/01/2016)
565.61' (9/19/2016)
569.03' (11/07/2016
571.04' (1/09/2017)
572.29' (2/27/2017)
573.23' (4/117/2017)
574.14' (6/5/2017)

= BOTTOM ASH
BASINS

574.39' (6/5/2017)
. -

MW-16-03
57413 (8/01/2016)
574.12' (9/19/2016)
573.84' (11/07/2016)

1574.00' (1/09/2017) |
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| 574.35 (4117/2017) |
574.68' (6/5/2017)
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| (411712017)

(6/5/2017)

MW-16-04
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573.61' (9/19/2016)

_|573.36' (11/07/2016)

+|573.49'

1/09/2017) |

|573.88 (4/17/2017) |

(
§
573.76' (2127/2017)
(
(

6/5/2017)

LEGEND

@ SOILBORING
MONITORING WELL
DECOMMISSIONED MONITORING WELL

MW ID

GROUNDWATER ELEVATION (DATE)
GROUNDWATER ELEVATION (DATE)
etc...

FT BGS

FEET BELOW GROUND SURFACE

ET NAVD 88

ELEVATION RELATIVE TO THE NORTH
AMERICAN VERTICAL DATUM OF 1988

NOTES

1. BASE MAP IMAGERY FROM ESRI/MICROSOFT, “WORLD
IMAGERY”, WEB BASEMAP SERVICE LAYER.

WELL LOCATIONS SURVEYED IN MARCH, APRIL AND JUNE
2016 AND JUNE 2017 BY BMJ ENGINEERS & SURVEYORS,
INC.

GROUNDWATER ELEVATIONS DISPLAYED IN FEET ABOVE
MEAN SEA LEVEL.

NO SAND OR GRAVEL UNIT PRESENT ABOVE BEDROCK IN
THIS LOCATION.

DTE ELECTRIC COMPANY
BELLE RIVER POWER PLANT
4505 KING ROAD
CHINA TOWNSHIP, MICHIGAN
BOTTOM ASH BASINS
GROUNDWATER POTENTIOMETRIC
ELEVATION SUMMARY

CHECKED BY: S. HOLMSTROM
APPROVED BY: V. BUENING
" JDATE: OCTOBER 2017

1540 Eisenhower Place
Ann Arbor, MI 48108-3284
Phone: 734.971.7080
www.trcsolutions.com

FILENO.: 265996-0003-003.mxd
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NOTES

1. BASE MAP IMAGERY FROM ESRI/MICROSOFT, “WORLD
IMAGERY", WEB BASEMAP SERVICE LAYER.

WELL LOCATIONS SURVEYED IN MARCH, APRIL AND JUNE
2016 BY BMJ ENGINEERS & SURVEYORS, INC.

GROUNDWATER ELEVATIONS DISPLAYED IN FEET ABOVE
MEAN SEA LEVEL.
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Appendix A
Soil Boring and Monitoring Well Installation Logs

TRC Engineers Michigan, Inc. | DTE Electric Company
X \WPAAM\PJT2\265996\GWMS CERTS\03 BRPP\R2659960003-BRPP.DOCX Final October 2017















































































































WELL CONSTRUCTION DIAGRAM

PROJ. NAME: DTE Electric Company Belle River Power Plant WELL ID: [MW-16-01
PROJ. NO: 231828.0003 [DATE INSTALLED: 3/17/2016 INSTALLED BY: A. Knutson CHECKED BY: C. Scieszka
ELEVATION CASING AND SCREEN DETAILS

(BENCHMARK: USGS)

DEPTH BELOW OR ABOVE
GROUND SURFACE (FEET)

TYPE OF RISER:  2-INCH PVC
590.06 1.8 TOP OF CASING PIPE SCHEDULE: 40
A =
PIPE JOINTS: THREADED O-RINGS
SCREEN TYPE:  2-INCHPVC
588.26 0.0 GROUND SURFACE SCR. SLOT SIZE:  0.01-INCH
sl 1.0 CEMENT SURFACE PLUG BOREHOLE DIAMETER: 6 IN.FROM 0 TO 97 FT.
% % 4 IN. FROM 97 TO 100 FT.
.
% \ GROUT/BACKFILL MATERIAL
5 % % BENTONITE SLURRY SURF. CASING DIAMETER: IN. FROM TO FT.
g § % GROUT/BACKFILL METHOD IN. FROM TO FT.
93.8 % % % TREMIE
z § § WELL DEVELOPMENT
.
§ § 84.0 GROUT DEVELOPMENT METHOD:  AIRLIFT
BENTONITE SEAL MATERIAL TIME DEVELOPING: 4 HOURS
TIME RELEASE PELLETS WATER REMOVED: 120 GALLONS
89.0 BENTONITE SEAL WATER ADDED: 0 GALLONS
WATER CLARITY BEFORE / AFTER DEVELOPMENT
4963 ¥ [ | 92.0 TOP OF SCREEN
= CLARITY BEFORE:  VERY TURBID
= I
s00 2 | FILTER PACK MATERIAL COLOR BEFORE: BROWN /GREY
A= MEDIUM, WASHED SAND CLARITY AFTER: CLEAR
& — : CLEAR
3 _— COLOR AFTER: NONE
491.3 = 97.0 BOTTOM OF SCREEN
ODOR (IF PRESENT): NONE
97.0 BOTTOM OF FILTER PACK
WATER LEVEL SUMMARY
NA BENTONITE PLUG MEASUREMENT (FEET) DATE TIME
DTB BEFORE DEVELOPING: 98.20 | T/PVC| 3/21/2016 -
BACKFILL MATERIAL DTB AFTER DEVELOPING: 100.32 | T/PVC| 4/13/2016 845
NATURAL COLLAPSE SWL BEFORE DEVELOPING: 12.92 T/PVC| 3/21/2016 -
SWL AFTER DEVELOPING: 16.32  T/PVC| 4/13/2016 845
488.3 100.0 HOLE BOTTOM OTHER SWL: T/PVC
OTHER SWL: T/PVC
NOTES: PROTECTIVE CASING DETAILS
PERMANENT, LEGIBLE WELL LABEL ADDED? YES [] NO
PROTECTIVE COVER AND LOCK INSTALLED? YES [ NO

LOCK KEY NUMBER: 3120

REVISED 11/2013




WELL CONSTRUCTION DIAGRAM

PROJ. NAME: DTE Electric Company Belle River Power Plant WELL ID: |MW-16-02
PROJ. NO: 231828.0003 |DATE INSTALLED: 3/15/2016 INSTALLED BY: A. Knutson CHECKED BY: C. Scieszka
ELEVATION DEPTH BELOW OR ABOVE CASING AND SCREEN DETAILS
. GROUND SURFACE (FEET
(EEERLE B (FEET) TYPE OF RISER:  2-INCH PVC
588.94 2.7 TOP OF CASING PIPE SCHEDULE: 40
A —
PIPE JOINTS: THREADED O-RINGS
SCREEN TYPE: 2-INCH PVC
586.27 0.0 GROUND SURFACE SCR. SLOT SIZE: 0.01-INCH
1.0 CEMENT SURFACE PLUG 6 IN.FROM 0 TO 97 FT.
\§ & BOREHOLE DIAMETER: _—
% % 4 IN. FROM 97 TO 100 FT.
n
§ \ GROUT/BACKFILL MATERIAL
5 % % BENTONITE SLURRY SURF. CASING DIAMETER: IN. FROM TO FT.
g § % GROUT/BACKFILL METHOD IN. FROM TO FT.
94.7 % \ \ TREMIE
z § § WELL DEVELOPMENT
]
§ § 84.0 GROUT DEVELOPMENT METHOD: AIRLIFT
BENTONITE SEAL MATERIAL TIME DEVELOPING: 4 HOURS
TIME RELEASE PELLETS WATER REMOVED: 460 GALLONS
89.0 BENTONITE SEAL WATER ADDED: 0 GALLONS
WATER CLARITY BEFORE / AFTER DEVELOPMENT
4942 Y || 92.0 TOP OF SCREEN
= CLARITY BEFORE:  VERY TURBID
= —_—
s00 2 | FILTER PACK MATERIAL COLOR BEFORE: BROWN /GREY
é = MEDIUM, WASHED SAND CLARITY AFTER: CLEAR
s | COLOR AFTER: NONE
489.2 = 97.0 BOTTOM OF SCREEN
ODOR (IF PRESENT): NONE
97.0 BOTTOM OF FILTER PACK
WATER LEVEL SUMMARY
NA BENTONITE PLUG MEASUREMENT (FEET) DATE TIME
DTB BEFORE DEVELOPING: 97.07 | T/PVC| 3/15/2016 -
BACKFILL MATERIAL DTB AFTER DEVELOPING: 10020 T/PVC 4/13/2016  9:24
NATURAL COLLAPSE SWL BEFORE DEVELOPING: 14.56  T/PVC 3/15/2016 -
SWL AFTER DEVELOPING: 28.28 | T/PVC 3/18/2016 -
486.2 100.0 HOLE BOTTOM OTHER SWL: 18.77 | T/PVC 4/13/2016 9:24
OTHER SWL: T/PVC
NOTES: PROTECTIVE CASING DETAILS
PERMANENT, LEGIBLE WELL LABEL ADDED? YES |:| NO
PROTECTIVE COVER AND LOCK INSTALLED? YES |:| NO

LOCK KEY NUMBER: 3120

REVISED 1

1/2013




WELL CONSTRUCTION DIAGRAM

PROJ. NAME: DTE Electric Company Belle River Power Plant WELL ID: |MW-16-03
PROJ. NO: 231828.0003 [DATE INSTALLED: 6/1/2016  INSTALLED BY: J. Reed CHECKED BY: M. Powers
ELEVATION CASING AND SCREEN DETAILS

(BENCHMARK: USGS)

DEPTH BELOW OR ABOVE
GROUND SURFACE (FEET)

TYPE OF RISER:  2-INCH PVC

PIPE SCHEDULE: 40

590.66 2.6 TOP OF CASING
A —
PIPE JOINTS: THREADED O-RINGS
SCREEN TYPE: 2-INCH PVC
588.03 0.0 GROUND SURFACE SCR. SLOT SIZE: 0.01-INCH
\§ . 1.0 CEMENT SURFACE PLUG BOREHOLE DIAMETER: 6 IN.FROM 0 TO 140 FT.
% % 4 IN. FROM 140 TO 150 FT.
.
% \ GROUT/BACKFILL MATERIAL
5 % % BENTONITE SLURRY SURF. CASING DIAMETER: IN. FROM TO FT.
g § % GROUT/BACKFILL METHOD IN. FROM TO FT.
134.5 % % % TREMIE
z § § WELL DEVELOPMENT
-
§ § 126.0 GROUT DEVELOPMENT METHOD: AIRLIFT
BENTONITE SEAL MATERIAL TIME DEVELOPING: 4 HOURS
TIME RELEASE PELLETS WATER REMOVED: 60 GALLONS
129.0 BENTONITE SEAL WATER ADDED: 0 GALLONS
WATER CLARITY BEFORE / AFTER DEVELOPMENT
4562 ¥ | ] 132.0 TOP OF SCREEN
= CLARITY BEFORE:  TURBID
= ]
s00 2 | FILTER PACK MATERIAL COLOR BEFORE: LIGHT GRAY
E = MEDIUM, WASHED SAND CLARITY AFTER: SLIGHTLY TURBID
s | COLOR AFTER: VERY LIGHT GRAY
451.2 = 137.0 BOTTOM OF SCREEN
ODOR (IF PRESENT): NONE
137.0 BOTTOM OF FILTER PACK
WATER LEVEL SUMMARY
NA BENTONITE PLUG MEASUREMENT (FEET) DATE TIME
DTB BEFORE DEVELOPING: 140.00 |T/PVC| 6/8/2016 7:20
BACKEILL MATERIAL DTB AFTER DEVELOPING: 140.00 T/PVC 6/8/2016 = 14:30
NATURAL COLLAPSE SWL BEFORE DEVELOPING: 16.06 T/PVC| 6/8/2016  7:20
SWL AFTER DEVELOPING: 15.32 | T/PVC 6/8/2016 14:30
438.2 150.0 HOLE BOTTOM OTHER DTB: 140.41 |T/PVC| 6/9/2016 10:00
OTHER SWL: T/PVC
NOTES: PROTECTIVE CASING DETAILS
PERMANENT, LEGIBLE WELL LABEL ADDED? YES |:| NO
PROTECTIVE COVER AND LOCK INSTALLED? YES |:| NO

LOCK KEY NUMBER: 3120

REVISED 11/2013




WELL CONSTRUCTION DIAGRAM

PROJ. NAME: DTE Electric Company Belle River Power Plant WELL ID: |MW-16-04
PROJ. NO: 231828.0003 [DATE INSTALLED: 3/8/2016  INSTALLED BY: A. Knutson CHECKED BY: C. Scieszka
ELEVATION CASING AND SCREEN DETAILS

DEPTH BELOW OR ABOVE

(BENCHMARK: USGS) GROUND SURFACE (FEET)

TYPE OF RISER:  2-INCH PVC

PIPE SCHEDULE: 40

590.51 3.0 TOP OF CASING
A —
PIPE JOINTS: THREADED O-RINGS
SCREEN TYPE: 2-INCH PVC
587.50 0.0 GROUND SURFACE SCR. SLOT SIZE:  0.01-INCH
o 1.0 CEMENT SURFACE PLUG BOREHOLE DIAMETER: 6 IN.FROM 0 TO 124 FT.
% % 4 IN. FROM 124 TO 130 FT.
.
% \ GROUT/BACKFILL MATERIAL
5 % % BENTONITE SLURRY SURF. CASING DIAMETER: IN. FROM TO FT.
g § % GROUT/BACKFILL METHOD IN. FROM TO FT.
122.0 % % % TREMIE
z § § WELL DEVELOPMENT
'
§ § 111.0 GROUT DEVELOPMENT METHOD: AIR LIFT
BENTONITE SEAL MATERIAL TIME DEVELOPING: 4 HOURS
TIME RELEASE PELLETS WATER REMOVED: 288 GALLONS
116.0 BENTONITE SEAL WATER ADDED: 0 GALLONS
WATER CLARITY BEFORE / AFTER DEVELOPMENT
4685 Y | 119.0 TOP OF SCREEN
= CLARITY BEFORE:  VERY TURBID
= I
s00 2 | FILTER PACK MATERIAL COLOR BEFORE: BROWN /GREY
% —| MEDIUM, WASHED SAND CLARITY AFTER: CLEAR
4 —
3 — COLOR AFTER: NONE
463.5 | 124.0 BOTTOM OF SCREEN
ODOR (IF PRESENT): NONE
124.0 BOTTOM OF FILTER PACK
WATER LEVEL SUMMARY
NA BENTONITE PLUG MEASUREMENT (FEET) DATE TIME
DTB BEFORE DEVELOPING: 123.97 |T/PVC 3/8/2016 --
BACKFILL MATERIAL DTB AFTER DEVELOPING: 126.45 |T/PVC| 4/13/2016 9:31
NATURAL COLLAPSE SWL BEFORE DEVELOPING: 13.98 T/PVC) 3/15/2016 14:30
SWL AFTER DEVELOPING: 13.46  T/PVC) 3/18/2016 7:30
457.5 130.0 HOLE BOTTOM OTHER SWL: 16.91 | T/PVC 4/13/2016 9:31
OTHER SWL: T/PVC
NOTES: PROTECTIVE CASING DETAILS
PERMANENT, LEGIBLE WELL LABEL ADDED? YES |:| NO
PROTECTIVE COVER AND LOCK INSTALLED? YES |:| NO

LOCK KEY NUMBER: 3120

REVISED 11/2013




WELL CONSTRUCTION DIAGRAM

PROJ. NAME: DTE Electric Company Belle River Power Plant WELL ID: |MW-16-05
PROJ. NO: 231828.0003 [DATE INSTALLED: 3/4/2016  INSTALLED BY: A. Knutson CHECKED BY: C. Scieszka
ELEVATION CASING AND SCREEN DETAILS

DEPTH BELOW OR ABOVE

(BENCHMARK: USGS)

GROUND SURFACE (FEET)

TYPE OF RISER:  2-INCH PVC
590.82 2.5 TOP OF CASING PIPE SCHEDULE: 40
A —
PIPE JOINTS: THREADED O-RINGS
SCREEN TYPE: 2-INCH PVC
588.32 0.0 GROUND SURFACE SCR. SLOT SIZE:  0.01-INCH
1.0 CEMENT SURFACE PLUG 6 IN.FROM 0 TO 150 FT.
: S BOREHOLE DIAMETER: _—
\ N
§ % _____IN. FROM TO___FT.
L
% § GROUT/BACKFILL MATERIAL
5 % % BENTONITE SLURRY SURF. CASING DIAMETER: IN. FROM TO FT.
g § % GROUT/BACKFILL METHOD IN. FROM TO FT.
141.5 % % % TREMIE
z § § WELL DEVELOPMENT
'
§ § 128.0 GROUT DEVELOPMENT METHOD: AIR LIFT
BENTONITE SEAL MATERIAL TIME DEVELOPING: 4 HOURS
TIME RELEASE PELLETS WATER REMOVED: 300 GALLONS
133.0 BENTONITE SEAL WATER ADDED: 0 GALLONS
WATER CLARITY BEFORE / AFTER DEVELOPMENT
4493 Y | 139.0 TOP OF SCREEN
= CLARITY BEFORE:  VERY TURBID
500 'g = FILTER PACK MATERIAL COLOR BEFORE: GREY
. z . MEDIUM, WASHED SAND CLARITY AFTER: CLEAR
4 = : CLEAR
3 — COLOR AFTER: NONE
444.3 | 144.0 BOTTOM OF SCREEN
ODOR (IF PRESENT): NONE
150.0 BOTTOM OF FILTER PACK
WATER LEVEL SUMMARY
NA BENTONITE PLUG MEASUREMENT (FEET) DATE TIME
DTB BEFORE DEVELOPING: 144.03 |T/PVC 3/4/2016 --
BACKFILL MATERIAL DTB AFTER DEVELOPING: 147.16 |T/PVC| 4/13/2016 9:55
WASHED SAND SWL BEFORE DEVELOPING: 13.71  T/PVC| 3/15/2016 -
SWL AFTER DEVELOPING: 14.13 T/PVC 3/18/2016 -
444.3 150.0 HOLE BOTTOM OTHER SWL: 16.87 | T/PVC 4/13/2016 9:55
OTHER SWL: T/PVC
NOTES: PROTECTIVE CASING DETAILS
PERMANENT, LEGIBLE WELL LABEL ADDED? YES |:| NO
PROTECTIVE COVER AND LOCK INSTALLED? YES |:| NO

LOCK KEY NUMBER: 3120

REVISED 11/2013




WELL CONSTRUCTION DIAGRAM

PROJ. NAME: DTE Electric Company Belle River Power Plant WELL ID: |MW-16-06
PROJ. NO: 231828.0003 |DATE INSTALLED: 3/11/2016 INSTALLED BY: A. Knutson CHECKED BY: C. Scieszka
ELEVATION DEPTH BELOW OR ABOVE CASING AND SCREEN DETAILS
5 GROUND SURFACE (FEET
(EEERLE B (FEET) TYPE OF RISER:  2-INCH PVC
593.21 3.2 TOP OF CASING PIPE SCHEDULE: 40
A =
PIPE JOINTS: THREADED O-RINGS
SCREEN TYPE: 2-INCH PVC
589.98 0.0 GROUND SURFACE SCR. SLOT SIZE: 0.01-INCH
1.0 CEMENT SURFACE PLUG 6 IN.FROM 0 TO 140 FT.
4 N BOREHOLE DIAMETER: —_—
\ N
§ % _____IN. FROM TO___ FT.
‘.
§ \ GROUT/BACKFILL MATERIAL
5 % % BENTONITE SLURRY SURF. CASING DIAMETER: IN. FROM TO FT.
g § % GROUT/BACKFILL METHOD IN. FROM TO FT.
138.2 % \ \ TREMIE
z § § WELL DEVELOPMENT
-
§ § 127.0 GROUT DEVELOPMENT METHOD: AIRLIFT
BENTONITE SEAL MATERIAL TIME DEVELOPING: 4 HOURS
TIME RELEASE PELLETS WATER REMOVED: 50 GALLONS
132.0 BENTONITE SEAL WATER ADDED: 0 GALLONS
WATER CLARITY BEFORE / AFTER DEVELOPMENT
4550 Y || 135.0 TOP OF SCREEN
= CLARITY BEFORE:  VERY TURBID
= ]
s00 2 | FILTER PACK MATERIAL COLOR BEFORE: BROWN /GREY
é = MEDIUM, WASHED SAND CLARITY AFTER: CLEAR
s | COLOR AFTER: NONE
450.0 = 140.0 BOTTOM OF SCREEN
ODOR (IF PRESENT): NOT MEASURED
140.0 BOTTOM OF FILTER PACK
WATER LEVEL SUMMARY
NA BENTONITE PLUG MEASUREMENT (FEET) DATE TIME
DTB BEFORE DEVELOPING: 135.07 |T/PVC| 3/8/2016 -
BACKFILL MATERIAL DTB AFTER DEVELOPING: 142.85 T/PVC 4/13/2016  10:01
NA SWL BEFORE DEVELOPING: 19.62 | T/PVC| 3/15/2016 14:30
SWL AFTER DEVELOPING: 14.90 T/PVC 3/18/2016 7:30
450.0 140.0 HOLE BOTTOM OTHER SWL: 17.65 T/PVC 4/13/2016 10:01
OTHER SWL: T/PVC
NOTES: PROTECTIVE CASING DETAILS
PERMANENT, LEGIBLE WELL LABEL ADDED? YES |:| NO
PROTECTIVE COVER AND LOCK INSTALLED? YES |:| NO
LOCK KEY NUMBER: 3120

REVISED 11/2013




WELL CONSTRUCTION DIAGRAM

PROJ. NAME: DTE Electric Company Belle River Power Plant WELL ID: |MW-16-07
PROJ. NO: 231828.0003 |DATE INSTALLED: 3/9/2016  INSTALLED BY: A. Knutson CHECKED BY: C. Scieszka
ELEVATION DEPTH BELOW OR ABOVE CASING AND SCREEN DETAILS
5 GROUND SURFACE (FEET
(EEERLE B (FEET) TYPE OF RISER:  2-INCH PVC
592.58 2.7 TOP OF CASING PIPE SCHEDULE: 40
A =
PIPE JOINTS: THREADED O-RINGS
SCREEN TYPE: 2-INCH PVC
589.89 0.0 GROUND SURFACE SCR. SLOT SIZE: 0.01-INCH
1.0 CEMENT SURFACE PLUG 6 IN.FROM 0 TO 140 FT.
4 N BOREHOLE DIAMETER: —_—
\ \
§ % _____IN. FROM TO___ FT.
‘.
§ \ GROUT/BACKFILL MATERIAL
5 % % BENTONITE SLURRY SURF. CASING DIAMETER: IN. FROM TO FT.
g § % GROUT/BACKFILL METHOD IN. FROM TO FT.
135.7 % \ \ TREMIE
z § § WELL DEVELOPMENT
-
§ § 125.0 GROUT DEVELOPMENT METHOD: AIRLIFT
BENTONITE SEAL MATERIAL TIME DEVELOPING: 4 HOURS
TIME RELEASE PELLETS WATER REMOVED: 120 GALLONS
130.0 BENTONITE SEAL WATER ADDED: 0 GALLONS
WATER CLARITY BEFORE / AFTER DEVELOPMENT
4569 Y || 133.0 TOP OF SCREEN
= CLARITY BEFORE:  VERY TURBID
= ]
s00 2 | FILTER PACK MATERIAL COLOR BEFORE: BROWN /GREY
é = MEDIUM, WASHED SAND CLARITY AFTER: CLEAR
s | COLOR AFTER: NONE
451.9 = 138.0 BOTTOM OF SCREEN
ODOR (IF PRESENT): NONE
140.0 BOTTOM OF FILTER PACK
WATER LEVEL SUMMARY
NA BENTONITE PLUG MEASUREMENT (FEET) DATE TIME
DTB BEFORE DEVELOPING: 138.02 |T/PVC| 3/9/2016 -
BACKFILL MATERIAL DTB AFTER DEVELOPING: 14119 T/PVC 4/13/2016  11:56
WASHED SAND SWL BEFORE DEVELOPING: 14.66 | T/PVC| 3/15/2016 -
SWL AFTER DEVELOPING: 14.25 | T/PVC 3/18/2016 -
449.89 140.0 HOLE BOTTOM OTHER SWL: 16.83 | T/PVC 4/13/2016 11:56
OTHER SWL: T/PVC
NOTES: PROTECTIVE CASING DETAILS
PERMANENT, LEGIBLE WELL LABEL ADDED? YES |:| NO
PROTECTIVE COVER AND LOCK INSTALLED? YES |:| NO
LOCK KEY NUMBER: 3120

REVISED 11/2013




WELL CONSTRUCTION DIAGRAM

PROJ. NAME: DTE Electric Company Belle River Power Plant WELL ID: |MW-16-08
PROJ. NO: 231828.0003 [DATE INSTALLED: 3/10/2016 INSTALLED BY: A. Knutson CHECKED BY: C. Scieszka
ELEVATION CASING AND SCREEN DETAILS

(BENCHMARK: USGS)

DEPTH BELOW OR ABOVE
GROUND SURFACE (FEET)

TYPE OF RISER:  2-INCH PVC
591.88 2.6 TOP OF CASING PIPE SCHEDULE: 40
A —
PIPE JOINTS: THREADED O-RINGS
SCREEN TYPE: 2-INCH PVC
589.31 0.0 GROUND SURFACE SCR. SLOT SIZE: 0.01-INCH
1.0 CEMENT SURFACE PLUG 6 IN.FROM 0 TO 140 FT.
] N BOREHOLE DIAMETER: —_—
\ \
§ § IN. FROM TO FT.
L
% § GROUT/BACKFILL MATERIAL
5 % % BENTONITE SLURRY SURF. CASING DIAMETER: IN. FROM TO FT.
g § % GROUT/BACKFILL METHOD IN. FROM TO FT.
135.6 % % % TREMIE
z § § WELL DEVELOPMENT
-
§ § 125.0 GROUT DEVELOPMENT METHOD: AIRLIFT
BENTONITE SEAL MATERIAL TIME DEVELOPING: 4 HOURS
TIME RELEASE PELLETS WATER REMOVED: 125 GALLONS
130.0 BENTONITE SEAL WATER ADDED: 0 GALLONS
WATER CLARITY BEFORE / AFTER DEVELOPMENT
4563 Y || 133.0 TOP OF SCREEN
= CLARITY BEFORE:  VERY TURBID
= —_—
s00 |2 | FILTER PACK MATERIAL COLOR BEFORE: BROWN /GREY
A= MEDIUM, WASHED SAND CLARITY AFTER: CLEAR
I : CLEAR
3 — COLOR AFTER: NONE
451.3 = 138.0 BOTTOM OF SCREEN
ODOR (IF PRESENT): NONE
140.0 BOTTOM OF FILTER PACK
WATER LEVEL SUMMARY
NA BENTONITE PLUG MEASUREMENT (FEET) DATE TIME
DTB BEFORE DEVELOPING: 137.94 | T/PVC| 3/11/2016 -
BACKEILL MATERIAL DTB AFTER DEVELOPING: 140.80 | T/PVC 4/13/2016  12:00
WASHED SAND SWL BEFORE DEVELOPING: 1423 | T/PVC 3/15/2016  14:30
SWL AFTER DEVELOPING: 14.23 | T/PVC) 3/18/2016 7:30
449.3 140.0 HOLE BOTTOM OTHER SWL: 15.79 | T/PVC 4/13/2016 12:00
OTHER SWL: T/PVC
NOTES: PROTECTIVE CASING DETAILS
PERMANENT, LEGIBLE WELL LABEL ADDED? YES |:| NO
PROTECTIVE COVER AND LOCK INSTALLED? YES |:| NO

LOCK KEY NUMBER: 3120

REVISED 1

1/2013




WELL CONSTRUCTION DIAGRAM

PROJ. NAME: DTE Electric Company Belle River Power Plant WELL ID: |MW-16-09
PROJ. NO: 231828.0003 [DATE INSTALLED: 6/2/2016  INSTALLED BY: J. Reed CHECKED BY: M. Powers
ELEVATION CASING AND SCREEN DETAILS

(BENCHMARK: USGS)

DEPTH BELOW OR ABOVE
GROUND SURFACE (FEET)

TYPE OF RISER:  2-INCH PVC
590.80 2.5 TOP OF CASING PIPE SCHEDULE: 40
A —
PIPE JOINTS: THREADED O-RINGS
SCREEN TYPE: 2-INCH PVC
588.28 0.0 GROUND SURFACE SCR. SLOT SIZE: 0.01-INCH
1.0 CEMENT SURFACE PLUG 6 IN.FROM 0 TO 150 FT.
4 N BOREHOLE DIAMETER: —_—
\ N
§ % _____IN. FROM TO___ FT.
L
% § GROUT/BACKFILL MATERIAL
5 % % BENTONITE SLURRY SURF. CASING DIAMETER: IN. FROM TO FT.
g § % GROUT/BACKFILL METHOD IN. FROM TO FT.
138.4 % % % TREMIE
z § § WELL DEVELOPMENT
-
§ § 130.0 GROUT DEVELOPMENT METHOD: AIR LIFT
BENTONITE SEAL MATERIAL TIME DEVELOPING: 7 HOURS
TIME RELEASE PELLETS WATER REMOVED: 30 GALLONS
133.0 BENTONITE SEAL WATER ADDED: 0 GALLONS
WATER CLARITY BEFORE / AFTER DEVELOPMENT
4524 Y | ] 136.0 TOP OF SCREEN
= CLARITY BEFORE:  TURBID
500 'g = FILTER PACK MATERIAL COLOR BEFORE: GRAY
E = MEDIUM, WASHED SAND CLARITY AFTER: VERY TURBID
s | COLOR AFTER: GRAY
447 4 = 141.0 BOTTOM OF SCREEN
ODOR (IF PRESENT): NONE
141.0 BOTTOM OF FILTER PACK
WATER LEVEL SUMMARY
NA BENTONITE PLUG MEASUREMENT (FEET) DATE TIME
DTB BEFORE DEVELOPING: 140.00 |T/PVC 6/7/2016 12:00
BACKFILL MATERIAL DTB AFTER DEVELOPING: 140.00 T/PVC 6/8/2016 = 10:25
NATURAL COLLAPSE SWL BEFORE DEVELOPING: 7.00 |T/PVC 6/7/2016 12:00
SWL AFTER DEVELOPING: 117.42 |T/PVC| 6/8/2016 10:25
438.4 150.0 HOLE BOTTOM OTHER SWL: 16.76 | T/PVC 6/9/2016 15:13
OTHER DTB: 144.30 |T/PVC| 6/9/2016 15:13
NOTES: PROTECTIVE CASING DETAILS
PERMANENT, LEGIBLE WELL LABEL ADDED? YES |:| NO
PROTECTIVE COVER AND LOCK INSTALLED? YES |:| NO

LOCK KEY NUMBER: 3120

REVISED 11/2013




WELL CONSTRUCTION DIAGRAM

PROJ. NAME: DTE Electric Company Belle River Power Plant WELL ID: |MW-16-10
PROJ. NO: 231828.0003 [DATE INSTALLED: 6/6/2016  INSTALLED BY: J. Reed CHECKED BY: M. Powers
ELEVATION CASING AND SCREEN DETAILS

(BENCHMARK: USGS)

DEPTH BELOW OR ABOVE
GROUND SURFACE (FEET)

TYPE OF RISER:  2-INCH PVC
592.26 3.0 TOP OF CASING PIPE SCHEDULE: 40
A =
PIPE JOINTS: THREADED O-RINGS
SCREEN TYPE:  2-INCHPVC
589.25 0.0 GROUND SURFACE SCR. SLOT SIZE:  0.01-INCH
1.0 CEMENT SURFACE PLUG 6 IN.FROM 0 TO 150 FT.
] ] BOREHOLE DIAMETER: _— =
N\ |
§ % ______IN. FROM TO___ FT.
L
% § GROUT/BACKFILL MATERIAL
5 % % BENTONITE SLURRY SURF. CASING DIAMETER: IN. FROM TO FT.
g § % GROUT/BACKFILL METHOD IN. FROM TO FT.
148.0 % % % TREMIE
z § § WELL DEVELOPMENT
.
§ § 137.0 GROUT DEVELOPMENT METHOD:  AIRLIFT
BENTONITE SEAL MATERIAL TIME DEVELOPING: 4.5 HOURS
TIME RELEASE PELLETS WATER REMOVED: 85 GALLONS
142.0 BENTONITE SEAL WATER ADDED: 60  GALLONS
WATER CLARITY BEFORE / AFTER DEVELOPMENT
4443 VY [ | 145.0 TOP OF SCREEN
= CLARITY BEFORE:  VERY TURBID
5.00 o | FILTER PACK MATERIAL COLOR BEFORE: DARK GRAY
= MEDIUM, WASHED SAND CLARITY AFTER: VERY TURBID
3 | | COLOR AFTER: DARK GRAY
439.3 = 150.0 BOTTOM OF SCREEN -
ODOR (IF PRESENT): NONE
150.0 BOTTOM OF FILTER PACK
WATER LEVEL SUMMARY
NA BENTONITE PLUG MEASUREMENT (FEET) DATE TIME
DTB BEFORE DEVELOPING: 151.30 T/PVC 6/9/2016 7:45
BACKFILL MATERIAL DTB AFTER DEVELOPING: 152.28 T/PVC 6/9/2016 16:50
NA SWL BEFORE DEVELOPING: 17.80 | T/PVC| 6/9/2016 7:45
SWL AFTER DEVELOPING: 59.44 |T/PVC 6/9/2016 16:50
439.3 150.0 HOLE BOTTOM OTHER SWL: T/PVC
OTHER SWL: T/PVC
NOTES: PROTECTIVE CASING DETAILS
PERMANENT, LEGIBLE WELL LABEL ADDED? YES [] NO
PROTECTIVE COVER AND LOCK INSTALLED? YES [ NO

LOCK KEY NUMBER: 3120
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WELL CONSTRUCTION DIAGRAM

PROJ. NAME: DTE Electric Company Belle River Power Plant WELL ID: [MW-16-11
PROJ. NO: 231828.0003 |DATE INSTALLED: 6/7/2016 INSTALLED BY: J. Reed CHECKED BY: M. Powers
ELEVATION DEPTH BELOW OR ABOVE CASING AND SCREEN DETAILS
. GROUND SURFACE (FEET
(EEERLE B (FEET) TYPE OF RISER:  2-INCH PVC
591.54 2.5 TOP OF CASING PIPE SCHEDULE: 40
A —
PIPE JOINTS: THREADED O-RINGS
SCREEN TYPE: 2-INCH PVC
589.03 0.0 GROUND SURFACE SCR. SLOT SIZE: 0.01-INCH
1.0 CEMENT SURFACE PLUG 6 IN.FROM 0 TO 150 FT.
] N BOREHOLE DIAMETER: —_—
N\ |
§ § IN. FROM TO FT.
\m — —
§ \ GROUT/BACKFILL MATERIAL
5 % % BENTONITE SLURRY SURF. CASING DIAMETER: IN. FROM TO FT.
g § % GROUT/BACKFILL METHOD IN. FROM TO FT.
139.5 % \ \ TREMIE
z § § WELL DEVELOPMENT
|
§ § 130.0 GROUT DEVELOPMENT METHOD: AIRLIFT
BENTONITE SEAL MATERIAL TIME DEVELOPING: 3 HOURS
TIME RELEASE PELLETS WATER REMOVED: 84 GALLONS
135.0 BENTONITE SEAL WATER ADDED: 60 GALLONS
WATER CLARITY BEFORE / AFTER DEVELOPMENT
4520 VY | ] 137.0 TOP OF SCREEN
= CLARITY BEFORE:  VERY TURBID
5.00 0 — FILTER PACK MATERIAL COLOR BEFORE: DARK GRAY
E = MEDIUM, WASHED SAND CLARITY AFTER: VERY TURBID
s | COLOR AFTER: GRAY
447.0 = 142.0 BOTTOM OF SCREEN
ODOR (IF PRESENT): NONE
150.0 BOTTOM OF FILTER PACK
WATER LEVEL SUMMARY
NA BENTONITE PLUG MEASUREMENT (FEET) DATE TIME
DTB BEFORE DEVELOPING: 141.36 | T/PVC| 6/9/2016 12:35
BACKEILL MATERIAL DTB AFTER DEVELOPING: 142.00 T/PVC 6/9/2016  15:45
WASHED SAND SWL BEFORE DEVELOPING: 965 T/PVC 6/9/2016  12:35
SWL AFTER DEVELOPING: 116.00 |T/PVC| 6/9/2016 15:45
447.0 150.0 HOLE BOTTOM OTHER SWL: 16.67 | T/PVC 6/21/2016 7:45
OTHER SWL: T/PVC
NOTES: PROTECTIVE CASING DETAILS
PERMANENT, LEGIBLE WELL LABEL ADDED? YES |:| NO
PROTECTIVE COVER AND LOCK INSTALLED? YES I:‘ NO
LOCK KEY NUMBER: 3120

REVISED 1

1/2013




PAGE OF

WELL CONSTRUCTION DIAGRAM

PROJ. NAME: DTE Electric Company Belle River Power Plant WELL ID: |MW-16-11A
PROJ. NO: 265996.0003 | DATE INSTALLED: 5/12/2017 INSTALLED BY: Jake Krenz CHECKED BY: C. Scieszka
ELEVATION CASING AND SCREEN DETAILS

DEPTH BELOW OR ABOVE GROUND

(BENCHMARK: USGS) SURFACE (FEET)

TYPE OF RISER:  2-INCH PVC
591.66 2.1 TOP OF CASING PIPE SCHEDULE: 40
A =
PIPE JOINTS: THREADED O-RINGS
SOLVENT USED? NO
589.52 0.0 GROUND SURFACE SCREEN TYPE:  2-INCHPVC
SCR. SLOT SIZE:  0.01-INCH
1.5 CEMENT SURFACE PLUG
% % BOREHOLE DIAMETER: 6 IN.FROM__Q TO_142 FT.
\ \ GROUT/BACKFILL MATERIAL NA IN. FROM NA TO NA FT.
n _NA_TO_NA_
5 % % BENTONITE SLURRY SURF. CASING DIAMETER: NA IN. FROM NA TO NA FT.
g % % GROUT/BACKFILL METHOD NA IN. FROM NA TO NA FT.
=1 |
139.1 |g \ \ TREMIE
2 § % WELL DEVELOPMENT
N
.
§ \\ 131.5 GROUT DEVELOPMENT METHOD:  AIRLIFT
BENTONITE SEAL MATERIAL TIME DEVELOPING: 3 HOURS
PELLETS WATER REMOVED: 110  GALLONS
134.0 BENTONITE SEAL WATER ADDED: 0 GALLONS
WATER CLARITY BEFORE / AFTER DEVELOPMENT
4525 V [ | 137.0 TOP OF SCREEN
= CLARITY BEFORE:  Very Turbid
= I
s 2| FILTER PACK MATERIAL COLOR BEFORE: Dark Gray
E = MEDIUM, WASHED SAND CLARITY AFTER: Very Turbid
3 | ] COLOR AFTER: Light Gray
4475 = 142.0 BOTTOM OF SCREEN
ODOR (IF PRESENT): None
142.0 BOTTOM OF FILTER PACK
WATER LEVEL SUMMARY
NA BENTONITE PLUG MEASUREMENT (FEET) DATE TIME
DTB BEFORE DEVELOPING: 141.98 T/PVC 5/15/2017 0838
BACKFILL MATERIAL DTB AFTER DEVELOPING: 145.45 T/PVC 5/15/2017 1612
NA SWE BEFORE DEVELOPING: 17.79 | T/PVC|5/15/2017 0838
SWE AFTER DEVELOPING: 90.12 |T/PVC 5/15/2017 1612
447 52 142.0 HOLE BOTTOM OTHER SWE: T/PVC
OTHER SWE: T/PVC
NOTES: PROTECTIVE CASING DETAILS
PERMANENT, LEGIBLE WELL LABEL ADDED? YES [] NO
PROTECTIVE COVER AND LOCK INSTALLED? YES [] NO

LOCK KEY NUMBER: 3120

REVISED 06/2011
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Executive Summary

On April 17, 2015, the United States Environmental Protection Agency (USEPA) published the
tinal rule for the regulation and management of Coal Combustion Residuals (CCR) under the
Resource Conservation and Recovery Act (RCRA) (the CCR Rule), as amended July 30, 2018.
The CCR Rule, which became effective on October 19, 2015 (amendment effective August 29,
2018), applies to the DTE Electric Company (DTE Electric) Belle River Power Plant (BRPP) CCR
Diversion Basin (DB) CCR unit. 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 DTE Electric, TRC Engineers Michigan, Inc., the engineering entity of
TRC Environmental Corporation (TRC), has prepared this Annual Groundwater Monitoring
Report for calendar year 2019 activities at the BRPP DB CCR unit.

In the January 31, 2019 Annual Groundwater Monitoring Report for the Belle River Power Plant
Diversion Basin, covering calendar year 2018 activities potential statistically significant increases
(SSIs) over prediction limits were noted for a few Appendix III constituents in one or more
downgradient wells during the March and October 2018 monitoring events. However,
verification resampling in May and November 2018 did not confirm any of the initial
concentrations to be above prediction limits; therefore, the concentrations were not statistically
significant, and no SSIs were recorded for either of the 2018 detection monitoring events. As such,
DTE Electric continued detection monitoring at the BRPP DB CCR unit pursuant to §257.94 of the
CCR Rule.

The semiannual detection monitoring events for 2019 were completed in March and September
2019 and included sampling and analyzing groundwater within the groundwater monitoring
system for the indicator parameters listed in Appendix III to the CCR Rule. As part of the
statistical evaluation, the data collected during detection monitoring events are evaluated to
identify SSIs in detection monitoring parameters to determine if concentrations in detection
monitoring well samples exceed background levels. Detection monitoring data that has been
collected and evaluated in 2019 are presented in this report.

No SSIs were recorded for the 2019 monitoring period and detection monitoring will be
continued at the BRPP DB CCR unit in accordance with §257.94. In addition, with the presence
of the vertically and horizontally extensive clay-rich confining till beneath the BRPP DB CCR
unit, it is not possible for the uppermost aquifer to have been affected by CCR from operations.
Also, due to limitations on CCR Rule implementation timelines, the background data sets are of
relatively short duration for capturing the occurrence of natural temporal changes in the
aquifer.

TRC | DTE Electric Company iii
X:\WPAAM\PJT2\320511\0003\GMR\ DB\R320511.3 BRPP DB.DOCX Final January 2020



Section 1
Introduction

1.1 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), as amended July 30, 2018.
The CCR Rule, which became effective on October 19, 2015 (amendment effective August 29,
2018), applies to the DTE Electric Company (DTE Electric) Belle River Power Plant (BRPP)
Diversion Basin (DB). 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 DTE Electric, TRC Engineers Michigan, Inc., the engineering entity of TRC
Environmental Corporation (TRC), has prepared this Annual Groundwater Monitoring Report
for calendar year 2019 activities at the BRPP DB CCR unit (2019 Annual Report).

In the January 31, 2019 Annual Groundwater Monitoring Report for the Belle River Power Plant
Diversion Basin, covering calendar year 2018 activities (2018 Annual Report), potential statistically
significant increases (SSIs) over prediction limits were noted for a few Appendix III constituents
in one or more downgradient wells during the March and October 2018 monitoring events.
However, verification resampling in May and November 2018 did not confirm any of the initial
concentrations above prediction limits; therefore, the concentrations were not statistically
significant, and no SSIs were recorded for either of the 2018 detection monitoring events. As such,
DTE Electric continued detection monitoring at the BRPP DB CCR unit in 2019 pursuant to
§257.94 of the CCR Rule.

The semiannual detection monitoring events for 2019 were completed in March and September
2019 and included sampling and analyzing groundwater within the groundwater monitoring
system for the indicator parameters listed in Appendix III to the CCR Rule. This 2019 Annual
Report presents the monitoring results and the statistical evaluation of the detection monitoring
parameters (Appendix III to Part 257 of the CCR Rule) for the March and September 2019
semiannual groundwater monitoring events for the BRPP DB CCR unit. Detection monitoring
continued to be performed in accordance with the CCR Groundwater Monitoring and Quality
Assurance Project Plan — DTE Electric Company Belle River Power Plant Bottom Ash Basins and
Diversion Basin (QAPP) (TRC, July 2016; revised August 2017) and statistically evaluated per the
Groundwater Statistical Evaluation Plan — Belle River Power Plant Coal Combustion Residual Diversion
Basin (Stats Plan) (TRC, October 2017). As part of the statistical evaluation, the data collected
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during detection monitoring events are evaluated to identify SSIs of detection monitoring
parameters compared to background levels.

1.2  Site Overview

The BRPP is located in Section 13, Township 4 North, Range 16 East, at 4505 King Road, China
Township in St. Clair County, Michigan. The BRPP was constructed in the early 1980s with
plant operations beginning in 1984. Prior to Detroit Edison Company’s operations commencing
in the 1980s, the BRPP property was generally wooded and farmland. The property has been
used continuously as a coal fired power plant since Detroit Edison Company (now DTE Electric)
began power plant operations at BRPP in 1984 and is generally constructed over a natural
clay-rich soil base.

The DB is an incised CCR surface impoundment located east of the BRPP. Water flows into the
DB from the North and South bottom ash basins (BABs) through a network of pipes and ditches.
The DB discharges to the St. Clair River with other site wastewater in accordance with a National
Pollution Discharge Elimination System (NPDES) permit.

1.3 Geology/Hydrogeology

The BRPP DB CCR unit is located approximately one-mile west of the St. Clair River. The BRPP
DB CCR unit is underlain by more than 130 feet of unconsolidated sediments, with the lower
confining Bedford Shale generally encountered from 135 to 145 feet below ground surface (bgs).
In general, the BRPP DB CCR unit is underlain by at least 130 feet of laterally extensive low
hydraulic conductivity silty clay-rich deposits. The silty clay-rich till was then underlain

by two to seven feet of silt between the till and the underlying shale bedrock (not an aquifer)
confining unit. Groundwater was encountered within this silt at the shale bedrock interface
representing a potential confined uppermost aquifer in the BRPP DB CCR unit.

A definitive groundwater flow direction to the west-northwest with a mean gradient of 0.003
foot/foot within the uppermost aquifer is evident around the BRPP CCR DB CCR unit using
data collected in 2016 through 2018; however, potential groundwater flow within this silt-rich
uppermost aquifer is very slow (on the order of one-half foot per year).

In addition, the elevation of CCR-affected water maintained within the BRPP DB is approximately
5 feet above the potentiometric surface elevations in the uppermost aquifer at the DB CCR unit
area. This suggests that if the CCR affected surface water in the DB were able to penetrate the
silty clay-rich underlying confining unit, then the head on that release likely would travel radially
away from the DB within the uppermost aquifer. However, with the very thick continuous silty
clay-rich confining unit beneath the BRPP it is not possible for the uppermost aquifer to have
been affected by CCR from BRPP operations that began in the 1980s.

TRC | DTE Electric Company 1-2
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Due to the relatively small footprint of the DB, the low vertical and horizontal groundwater
flow velocity and radial flow potential outward from the CCR unit, and the fact that the
uppermost saturated unit being monitored is isolated by a laterally contiguous silty-clay unit
which significantly impedes vertical groundwater flow thus preventing the monitored
saturated zone (identified as the potential uppermost aquifer) from potentially being affected by
CCR, monitoring of the BRPP DB CCR unit using intrawell statistical methods is appropriate.
As such, intrawell statistical approaches are being used during detection monitoring as
discussed in the Stats Plan.

TRC | DTE Electric Company 1-3
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Section 2
Groundwater Monitoring

2.1 Monitoring Well Network

A groundwater monitoring system has been established for the BRPP DB CCR unit as detailed
in the Groundwater Monitoring System Summary Report — DTE Electric Company Belle River Power
Plant Bottom Ash Basins and Diversion Basin Coal Combustion Residual Units (GWMS Report) (TRC,
October 2017). The detection monitoring well network for the DB CCR unit currently consists
of six monitoring wells that are screened in the uppermost aquifer. The monitoring well
locations are shown on Figure 2.

As discussed in the Stats Plan, intrawell statistical methods for the DB CCR unit were selected
based on the geology and hydrogeology at the Site (primarily the presence of clay/hydraulic
barrier, the relatively small footprint of the DB, combined with low vertical and horizontal
groundwater flow velocity), in addition to other supporting lines of evidence that the aquifer is
unaffected by the CCR unit (such as the consistency in concentrations of water quality data).
An intrawell statistical approach requires that each of the downgradient wells doubles as a
background and compliance well, where data from each individual well during a detection
monitoring event is compared to a statistical limit developed using the background dataset from
that same well. Monitoring wells MW-16-05 through MW-16-08, MW-16-10, and MW-16-11A
are generally located around the east and west perimeter of the DB and provide data on both
background and downgradient groundwater quality that has not been affected by the CCR unit
(total of six background/downgradient monitoring wells).

Monitoring well MW-16-11 was found to be damaged in March 2017 and could no longer be used
to obtain representative groundwater samples. A casing failure was suspected when grout was
observed at the base of the well and confirmed using a downhole camera assessment that
identified a crack in the casing 40 feet down. The monitoring well was properly decommissioned
on May 11, 2017 and replaced on May 12, 2017, with monitoring well MW-16-11A. The
replacement monitoring well is located proximal to MW-16-11 to the south and was installed
utilizing procedures consistent with those described in the QAPP.

2.2 Semiannual Groundwater Monitoring

The semiannual monitoring parameters for the detection groundwater monitoring program were
selected per the CCR Rule’s Appendix III to Part 257 — Constituents for Detection Monitoring.
The Appendix III indicator parameters consist of boron, calcium, chloride, fluoride, pH (field
reading), sulfate, and total dissolved solids (TDS) and were analyzed in accordance with the
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sampling and analysis plan included within the QAPP. In addition to pH, the collected field
parameters included dissolved oxygen, oxidation reduction potential, specific conductivity,
temperature, and turbidity.

2.2.1 Data Summary

The first semiannual groundwater detection monitoring event for 2019 was performed
during March 18 through 20, 2019 by TRC personnel and samples were analyzed by
TestAmerica in accordance with the QAPP. Static water elevation data were collected
at all six monitoring well locations. Groundwater samples were collected from the six
detection monitoring wells for the Appendix III indicator parameters and field
parameters. A summary of the groundwater data collected during the March 2019
event is provided on Table 1 (static groundwater elevation data), Table 2 (field data),
and Table 3 (analytical results).

The second semiannual groundwater detection monitoring event for 2019 was performed
during September 16 and 17, 2019 by TRC personnel and samples were analyzed by
TestAmerica in accordance with the QAPP. Static water elevation data were collected
at all six monitoring well locations. Groundwater samples were collected from the six
detection monitoring wells for the Appendix III indicator parameters and field
parameters. A summary of the groundwater data collected during the September 2019
event is provided on Table 1 (static groundwater elevation data), Table 2 (field data),
and Table 4 (analytical results).

2.2.2 Data Quality Review

Data from each round 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
CCR monitoring program. Data quality reviews are summarized in Appendix B.

2.2.3 Groundwater Flow Rate and Direction

The general flow rate and direction from both groundwater monitoring events are
similar to that identified in previous monitoring rounds and continues to demonstrate
that the downgradient wells are appropriately positioned to detect the presence of
Appendix III parameters that could potentially migrate from the BRPP DB CCR unit.
Groundwater elevation data collected during the March and September 2019 sampling
events show that groundwater within the uppermost aquifer generally flows to the
west-northwest across the BRPP DB, consistent with previous events. Groundwater
potentiometric surface elevations measured across the BRPP DB during the March and
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September 2019 sampling events are provided on Table 1 and were used to construct the
groundwater potentiometric surface maps shown on Figures 3 and 4, respectively.

The average hydraulic gradient throughout the BRPP DB during both of the 2019
semiannual events is estimated at approximately 0.003 ft/ft, resulting in an estimated
average seepage velocity of approximately 0.002 ft/day or 0.6 ft/year using the average
hydraulic conductivity of 0.2 ft/day (TRC, 2017) and an assumed effective porosity of 0.4.

As presented in the GWMS Report, there is a horizontally expansive clay with
substantial vertical thickness that isolates the uppermost aquifer from the BRPP DB CCR
unit. The general flow direction in the uppermost aquifer is similar to that identified in
previous monitoring rounds and continues to demonstrate that the compliance wells are
appropriately positioned to detect the presence of Appendix III parameters that could
potentially migrate from the BRPP DB CCR unit.
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Section 3
Statistical Evaluation

3.1 Establishing Background Limits

Per the Stats Plan, background limits were established for the Appendix III indicator parameters
following the collection of at least eight background monitoring events using data collected from
each of the six established detection monitoring wells (MW-16-05 through MW-16-08, MW-16-10,
and MW-16-11/11A). The statistical evaluation of the background data is presented in the 2017
Annual Report. The Appendix III background limits for each monitoring well will be used
throughout the detection monitoring period to determine whether groundwater has been
impacted from the BRPP DB CCR unit by comparing concentrations in the detection monitoring
wells to their respective background limits for each Appendix III indicator parameter.

3.2  Data Comparison to Background Limits — First 2019 Semiannual Event (March
2019)

The concentrations of the indicator parameters in each of the detection monitoring wells
(MW-16-05 through MW-16-08, MW-16-10, and MW-16-11A) were compared to their respective
statistical background limits calculated from the background data collected from each individual
well (i.e.,, monitoring data from MW-16-05 is compared to the background limit developed using
the background dataset from MW-16-05, and so forth).

The comparisons of the March 2019 monitoring event data to background limits are presented
in Table 3. The statistical evaluation of the March 2019 Appendix III indicator parameters
showed potential initial SSIs over background for:

m  Calcium at MW-16-10.

Verification resampling is recommended per the Stats Plan and the USEPA’s Statistical Analysis
of Groundwater Monitoring Data at RCRA Facilities, Unified Guidance (USEPA, 2009) (Unified
Guidance), to achieve performance standards as specified by §257.93(g) in the CCR rules. Per
the Stats Plan, if there is an exceedance of a prediction limit for one or more of the parameters,
the well(s) of concern will be resampled within 30 days of the completion of the initial statistical
analysis. Constituents that have been addressed by an alternative source demonstration (ASD)
will not be analyzed for verification purposes.

3.3  Verification Resampling for the First Semiannual Event

Verification resampling for the March 2019 event was conducted on May 8, 2019, by TRC
personnel, in accordance with the QAPP. A summary of the groundwater data collected during
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the verification resampling event is provided on Table 3. The associated data quality review is
included in Appendix B.

The calcium verification result is below the prediction limit and no SSI will be recorded from
the March 2019 detection monitoring event for this parameter in accordance with the Stats Plan
and the Unified Guidance. As such, detection monitoring was continued in accordance with
§257.94 of the CCR Rule.

3.4  Data Comparison to Background Limits — Second 2019 Semiannual Event
(September 2019)

The comparisons of the September 2019 monitoring event data to background limits are

presented in Table 4. The statistical evaluation of the March 2019 Appendix III indicator

parameter data shows that there were no concentrations above background limits for any

Appendix III indicator parameter during the second 2019 semiannual detection monitoring

event.
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Section 4
Conclusions and Recommendations

A potential SSI was noted for calcium at MW-16-10 during the March 2019 monitoring event.
This potential SSI was not statistically significant (i.e. verification sampling did not confirm the
exceedance). Therefore, no SSIs were recorded for the 2019 monitoring period and detection
monitoring will be continued at the BRPP DB CCR unit in accordance with §257.94. As
discussed above, and in the GWMS Report, with the presence of the vertically and horizontally
extensive clay-rich confining till beneath the BRPP DB CCR unit, it is not possible for the
uppermost aquifer to have been affected by CCR from operations. In addition, due to
limitations on CCR Rule implementation timelines, the background data sets are of relatively
short duration for capturing the occurrence of natural temporal changes in the aquifer.
Therefore, detection monitoring will be continued at the BRPP DB CCR unit in accordance with
§257.94.

No corrective actions were performed in 2019. The next semiannual monitoring event is
scheduled for the second calendar quarter of 2020.
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Section 5
Groundwater Monitoring Report Certification

The U.S. EPA’s Disposal of Coal Combustion Residuals from Electric Utilities Final Rule
Title 40 CFR Part 257 §257.90(e) requires that the owner or operator of an existing CCR unit
prepare an annual groundwater monitoring and corrective action report.

Annual Groundwater Monitoring Report Certification
Belle River Power Plant Diversion Basin
China Township, Michigan

CERTIFICATION

I hereby certify that the annual groundwater and corrective action report presented within this
document for the BRPP DB CCR unit has been prepared to meet the requirements of Title 40
CFR §257.90(e) of the Federal CCR Rule. This document is accurate and has been prepared in
accordance with good engineering practices, including the consideration of applicable industry
standards, and with the requirements of Title 40 CFR §257.90(e).

. \AAARAREES P
Name: Expiration Date: \\\\‘; of Mic ,';’ “,
St Moy 28, 7
David B. McKenzie, P.E. QOctober 31, 2021 > P _-\\b ' 2, -
- M ] -y :
= rriQ g o 5=
=5 i Engineer : 2=
- ‘% '- SE3
Company: Date: £ RS
’z,f’o' 4??_-”4 23> v
S
TRC Engineers Michigan, Inc. | . ,,/‘:or e 35‘0?\\\\\
Tenvary 30, 2010 | NSNS
Stamp
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Table 1

Summary of Groundwater Elevation Data — March and September 2019
Belle River Power Plant Diversion Basin — RCRA CCR Monitoring Program

China Township, Michigan

Well ID MW-16-05 MW-16-06 MW-16-07 MW-16-08 MW-16-10 MW-16-11A
Date Installed 3/4/2016 3/11/2016 3/9/2016 3/10/2016 6/6/2016 5/12/2017
TOC Elevation 590.82 593.21 592.58 591.88 592.26 591.66
Geologic Unitof|  Clayey Silt/Shale SiltyShale Interface SiltShale Interface SiltShale Interface Gravely Silt and Silty Silt and Silty Clay
Screened Interval Interface Clay
Scree”e‘élggm: 449.3 t0 444.3 455.0 to 450.0 456.9 t0 451.9 456.3 to 451.3 444,310 439.3 452,510 447.5
Unit|] ft BTOC ft ft BTOC ft ft BTOC ft ft BTOC ft ft BTOC ft ft BTOC ft
Depth to GW Depth to GW Depth to GW Depth to GW Depth to GW Depth to GW
Measurement Date Water Elevation Water Elevation Water Elevation Water Elevation Water Elevation Water Elevation
3/18/2019 16.73 574.09 17.50 575.71 16.60 575.98 15.52 576.36 17.71 574.55 16.77 574.89
9/16/2019 16.67 574.15 17.43 575.78 16.58 576.00 15.56 576.32 17.64 574.62 16.73 574.93
Notes:
Elevations are reported in feet relative to the North American Vertical Datum of 1988.
ft BTOC - feet Below top of casing.
TRC | DTE Electric Company
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Table 2
Summary of Field Data — March and September 2019
Belle River Power Plant Diversion Basin — RCRA CCR Monitoring Program
China Township, Michigan

Dissolved Oxidation Specific
Sample Location Sample Date Oxygen Reductl_on pH Conductivity Temperature Turbidity
Potential (SU) (deg C) (NTU)
(mg/L) (umhos/cm)
(mV)

3/18/2019 1.4 -203.6 8.0 4,948 9.60 20.6
MW-16-05

9/17/2019 0.39 -251.0 7.9 4,968 17.60 5.00

3/20/2019 1.26 -226.5 8.0 4,586 11.10 3.71
MW-16-06

9/17/2019 0.19 119.3 8.1 4,683 15.56 4.52

3/20/2019 1.10 -261.5 8.0 5,032 10.50 771
MW-16-07

9/17/2019 0.17 124.2 8.1 5,130 15.30 107.0

3/19/2019 1.06 -162.5 8.1 4,990 10.80 87.0
MW-16-08

9/17/2019 0.17 34.6 8.2 5,243 12.76 127.0

3/19/2019 1.09 -230.0 8.0 4,351 10.70 64.0
MW-16-10

9/17/2019 0.50 57.8 8.1 4,620 14.11 80.5

3/19/2019 1.15 -135.4 8.0 4,577 10.00 36.2
MW-16-11A

9/17/2019 0.43 -170.1 8.1 5,446 12.50 3.98

Notes:

mg/L - milligrams per liter.

mV - milliVolt.

SU - standard unit.

umhos/cm - micro-mhos per centimeter.
deg C - degrees Celcius.

NTU - nephelometric turbidity units.
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Table 3
Comparison of Appendix Ill Results to Background Limits — March and May 2019
Belle River Power Plant Diversion Basin — RCRA CCR Monitoring Program
China Township, Michigan

Sample Location: MW-16-05 MW-16-06 MW-16-07 MW-16-08 MW-16-10 MW-16-11A
: Sample E?ate: 3/18/2019 PL 3/20/2019 PL 3/20/2019 PL 3/19/2019 PL 3/19/2019 | 5/8/2019"" PL 3/19/2019 PL
Constituent Unit Data Data Data Data Data Data

Appendix llI

Boron ug/L 1,700 2,000 1,900 2,200 2,000 2,100 1,900 2,300 2,000 - 2,300 1,800 2,000
||Ca|cium ug/L 35,000 67,000 35,000 45,000 45,000 110,000 48,000 99,000 35,000 30,000 34,000 35,000 80,000
"Chloride mg/L 1,500 1,600 1,700 1,800 1,800 1,800 1,900 2,000 1,500 - 1,800 1,700 1,700
||FIuoride mg/L 1.1 1.3 1.1 1.3 1.0 1.2 1.1 1.3 0.96 - 1.2 0.91 1.0
pH, Field SuU 8.0 79-85 8.0 75-84 8.0 7.7-84 8.1 75-83 8.0 8.1 75-88 8.0 76-8.6
Sulfate mg/L 16 20 3.8 20 68 98 2.8 23 140 - 160 25 20
Total Dissolved Solids mg/L 2,600 2,700 2,600 3,000 3,000 3,400 3,100 3,200 2,700 - 3,100 2,900 3,000

Notes:

ug/L - micrograms per liter.

mg/L - milligrams per liter.

SU - standard units; pH is a field parameter.

All metals were analyzed as total unless otherwise specified.

Bold font indicates an exceedance of the Prediction Limit (PL).
(1) - Results shown for verification sampling performed on 5/8/2019.
TRC | DTE Electric Company
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Table 4

Comparison of Appendix Ill Results to Background Limits — September 2019
Belle River Power Plant Diversion Basin — RCRA CCR Monitoring Program
China Township, Michigan

Sample Location: MW-16-05 MW-16-06 MW-16-07 MW-16-08 MW-16-10 MW-16-11A
: Sample pate: 9/17/2019 PL 9/17/2019 PL 9/17/2019 PL 9/17/2019 PL 9/17/2019 PL 9/17/2019 PL
Constituent Unit Data Data Data Data Data Data

Appendix Il

Boron ug/L 1,800 2,000 1,900 2,200 2,000 2,100 1,700 2,300 2,000 2,300 1,700 2,000
||Ca|cium ug/L 38,000 67,000 40,000 45,000 50,000 110,000 55,000 99,000 29,000 34,000 41,000 80,000
||Ch|oride mg/L 1,400 1,600 1,500 1,800 1,700 1,800 1,800 2,000 1,500 1,800 1,600 1,700
||Fluoride mg/L 1.1 1.3 1.0 1.3 1.1 1.2 1.1 1.3 1.0 1.2 0.94 1.0

pH, Field SuU 7.9 79-85 8.1 75-84 8.1 7.7-84 8.2 75-83 8.1 75-8.8 8.1 76-8.6

Sulfate mg/L 15 20 <5.0 20 67 98 <5.0 23 57 160 <50 20

Total Dissolved Solids mg/L 2,500 2,700 2,800 3,000 2,900 3,400 3,000 3,200 2,900 3,100 2,500 3,000

Notes:
ug/L - micrograms per liter.
mg/L - milligrams per liter.

SU - standard units; pH is a field parameter.
All metals were analyzed as total unless otherwise specified.

Bold font indicates an exceedance of the Prediction Limit (PL).

TRC | DTE Electric Company

XA\WPAAM\PJT2\320511\0003\GMR\DB\Tables\T320511.3-004

Page 1 of 1

January 2020




Figures

TRC | DTE Electric Company
X:\WPAAM\PJT2\320511\0003\ GMR\ DB\ R320511.3 BRPP DB.DOCX Final January 2020



SITE LOCATION

MICHIGAN OVERVIEW

BASE MAP FROM USGS 7.5 MINUTE TOPOGRAPHIC QUADRANGLE SERIES.

www.trccompanies.com

TRC - GIS

A 10220000 O 2,000 4,000

~N 1:24,000 FEET
PROJECT: DTE ELECTRIC COMPANY DRAWN BY: S. MAJOR
BELLE RIVER POWER PLANT CHECKED BY: J. KRENZ
4505 KING ROAD APPROVED BY: V. BUENING
CHINA TOWNSHIP, MICHIGAN —— TANUARY 2020
1540 Eisenhower Place |"™& PROJ. NO- 3205110003

Ann Arbor, MI 48108-3284

Phone: 734.971.7080 SITE LOCATION MAP FILE: 320511-0003-003simMB.mxd

FIGURE 1

E\DTE\CCR_Sites\2017_265996\320511-0003-003sImMB.mxd -- Saved By: MVAPHIADIS on 1/28/2020, 08:50:35 AM




TRC - GIS

Coordinate System: NAD 1983 StatePlane Michigan South FIPS 2113 Feet Intl (Foot)
0

Map Rotation:

-- LAYOUT: ANSI B(11"x17")

E:\DTE\CCR_Sites\2017_265996\320511-0003-025.mxd

1/28/2020, 09:28:33 AM by MVAPHIADIS

Plot Date:
Path:

LEGEND

@ SOIL BORING

+ MONITORING WELL

DECOMMISSIONED MONITORING WELL
MW-16-02 MW-16-03 -¢-
MW-16-09
BOTTOM ASH
BASINS
MW-16-01
SB-16-01
L
NOTES
MW-16-04

1. BASE MAP IMAGERY FROM GOOGLE EARTH PRO. &
PARTNERS, (3/24/2019).

2. WELL LOCATIONS SURVEYED IN MARCH, APRIL,
JUNE 2016, AND JUNE 2017 BY BMJ ENGINEERS &
SURVEYORS, INC.

MW-16-10

DIVERSION
BASIN MW-16-06

MW-16-05 +
+

g

MW-16-11
P MW-16-07

MW-16-11A
0 200 400
? Feet
1"=200"
1:2,400

MW-16-08 PROJECT: DTE ELECTRIC COMPANY
+ BELLE RIVER POWER PLANT DIVERSION BASIN
4505 KING ROAD

CHINA TOWNSHIP, MICHIGAN

TITLE:

SITE PLAN
DRAWN BY: M. VAPHIADIS [PROJNO.: 320511.0003.0000 P1 T1
CHECKED BY: J. KRENZ
APPROVED BY: V. BUENING FlGURE 2
DATE: JANUARY 2020

1540 Eisenhower Place
Ann Arbor, MI 48108-3284
Phone: 734.971.7080
www.trccompanies.com

FILENO.: 320511-0003-025.mxd




LEGEND

@  SOILBORING
<)~ MONITORING WELL
4~ DECOMMISSIONED MONITORING WELL

(575.47)  GROUNDWATER ELEVATION (FT NAVD 88)

/\/ GROUNDWATER ELEVATION CONTOUR (0.5-FT
INTERVAL, DASHED WHERE INFERRED)

NOTES

1. BASE MAP IMAGERY FROM GOOGLE EARTH PRO,
(3/24/2019).

WELL LOCATIONS SURVEYED IN MARCH, APRIL, AND
JUNE 2016 BY BMJ ENGINEERS AND SURVEYORS. INC.

NO SAND OR GRAVEL UNIT PRESENT ABOVE BEDROCK IN
THIS LOCATION.

GROUNDWATER ELEVATIONS DISPLAYED IN FEET
RELATIVE TO NORTH AMERICAN VERTICAL DATUM OF
1988.

g
S
i
5
E
P
]
>
i
™
—
=]
I
(%)
=5
e
=
£
=
3
w
=
<
=4
=
2
=
g
3
2
st
[2)
@
Q
>
—
[a)]
<
=
£
F]
1]
>
w
i)
©
=
kel
2
o
(o]
(&)

Map Rotation:

S

I\)Ionitori'n.é Well Screen Information

2 o Screen Interval | . . ._ ] . ! ¢ . : e
~ |Monitoring Well[ Screen Interval | Screen Interval Elevati -y : J = ! ‘ 6- .
i ID Lithology Depth (ft BGS) evation L Lot e e , : DTE ELECTRIC COMPANY
: (t NAVD 88) | o . VO _ _ : ! | \ BELLE RIVER POWER PLANT DIVERSION BASIN
Clayey Sitto 1 13901440 | 4493-4443 | ' : 1Py ny . h ' 4505 KING ROAD
gr;ale l;ehdrlock R Y . ~A - ; : B CHINA TOWNSHIP, MICHIGAN
ilt to Shale . iy S e : 5 W -
136.0-140.0 | 455.0-4500 | 35 i L = vy : ; '™  DIVERSION BASIN GROUNDWATER

| mwreor 133.0-138.0 | 456.9-451.9 : TR SRSy o AN POTENTIOMETRIC SURFACE MAP

} bgdrock | e Ty / N i ; e 3 . . MARCH 2019

| omwet Siltto Shale | 1330138.0 | 456.3 - 451 ' - & # 1 B DRAWN BY: S MAIOR
; bedrock :

i [ e 5 uﬁ L B . CHECKED BY: J. KRENZ
(SBrI?vegly Silt to 145.0 - 150.0 | 444.3 - 4393 ) . : d ) . : . : FLL "'- - ' - : \ ) APPROVED BY: V. BUENING
Ity Llay - /v -y 24 TS ] ) TR , 0 o~ : - DATE: January 2020, REV 1 NOVEMBER 202

\ MW-16-11 | Sl andsSandy | 4a70 4420 | 452.0-447.0 = = o w - i L \ ey : .
Clay i P e | —— " el . 1540 Eisenhower Place

11/16/2020, 09:50:57 AM by SMAJOR -- LAYOUT: ANSI B(11"x17")
E:\DTE\CCR_Sites\2017_265996\320511-0003-026.mxd

Ann Arbor, MI 48108-3284
Phone: 734.971.7080
www.trccompanies.com

FILE NO.: 320511-0003-026.mxd

Plot Date:
Path:




TRC - GIS

Coordinate System: NAD 1983 StatePlane Michigan South FIPS 2113 Feet Intl (Foot)
0

Map Rotation:

MW-16-02
BOTTOM ASH

BASINS

MW-16-01

.+.

+

MW-16-04

-- LAYOUT: ANSI B(11"x17")

E:\DTE\CCR_Sites\2017_265996\320511-0003-028.mxd

1/28/2020, 09:39:12 AM by MVAPHIADIS

Monitoring Well Screen Information
Monitoring Well| Screen Interval | Screen Interval Scrglz r\!;z;m'
ID Lithol Depth (ft B
ithology epth (ft BGS) (ft NAVD 88)
Clayey Silt to
MW-1605 | (TN OL © | 130.0-144.0 | 449.3-444.3
Mw-16-06 | SittosShale a5 4400 | 455.0 - 450.0
bedrock
Mw-1607 | SittosShale | 4554 4350 | 456.9-451.9
bedrock
Mw-16-08 | Silt toShale 133.0-138.0 | 456.3-451.3
bedrock
Mw-16-10 | Cravelly Siltto s 4500 | 444.3-439.3
Silty Clay
MW-16-11 8:3 and Sandy | 447 1420 | 452.0 - 447.0
Mw-16-114 | Silt to Shale 137.0-142.0 | 452.5-447.5
bedrock

Plot Date:
Path:

MW-16-03

.+.

MW-16-09

+

SB-16-01
@ (Note 3)
(=]
)
0 &
N
©
MW-16-10
(574.62) +
DIVERSION
BASIN
MW-1 6-05-+-
(574.15)
MW-16-11
'¢_+‘-_MW-1 6-11A
(574.93)
N
&
Q
& N
A o
< &

575.5

576.0

MW-16-06
(575.78)

MW-16-07

(576.00)
.+.

MW-16-08

(576.32)
.+.

LEGEND

@  SOILBORING
+ MONITORING WELL
< DECOMMISSIONED MONITORING

(575.47)  GROUNDWATER ELEVATION (FT NAVD 88)

GROUNDWATER ELEVATION CONTOUR (0.5-FT
INTERVAL, DASHED WHERE INFERRED)

NOTES
1. BASE MAP IMAGERY FROM GOOGLE EARTH PRO,
(3/24/2019).

2. WELL LOCATIONS SURVEYED IN MARCH, APRIL, AND
JUNE 2016 BY BMJ ENGINEERS AND SURVEYORS. INC.

3. NO SAND OR GRAVEL UNIT PRESENT ABOVE BEDROCK IN
THIS LOCATION.

4. GROUNDWATER ELEVATIONS DISPLAYED IN FEET
RELATIVE TO NORTH AMERICAN VERTICAL DATUM OF

1988.

0 200 400
e S— o
1"=200"

1:2,400

PROJECT DTE ELECTRIC COMPANY

BELLE RIVER POWER PLANT DIVERSION BASIN
4505 KING ROAD
CHINA TOWNSHIP, MICHIGAN

e DIVERSION BASIN GROUNDWATER
POTENTIOMETRIC SURFACE MAP

SEPTEMBER 2019
DRAWN BY: M. VAPHIADIS [PROJNO.: 320511.0003
CHECKED BY: J. KRENZ
APPROVED BY: V. BUENING FlGURE 4
DATE: JANUARY 2020
1540 Eisenhower Place
Ann Arbor, MI 48108-3284
Phone: 734.971.7080
www.trccompanies.com
FILENO.: 320511-0003-028.mxd




Appendix A
Data Quality Reviews
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Laboratory Data Quality Review
Groundwater Monitoring Event March 2019 (Detection Monitoring)
DTE Electric Company Belle River Power Plant (DTE BRPP)

Groundwater samples were collected by TRC for the March 2019 sampling event for the
Diversion Basin at the DTE BRPP. Samples were analyzed for anions, boron, calcium, and total
dissolved solids by Test America Laboratories, Inc., (Test America) located in North Canton,
Ohio. The laboratory analytical results are reported in laboratory report 240-109798-1.

During the March 2019 sampling event, a groundwater sample was collected from the following
wells:

= MW-16-01 = MW-16-02 = MW-16-03 = MW-16-04
= MW-16-05 = MW-16-06 = MW-16-07 = MW-16-08
= MW-16-09 = MW-16-10 = MW-16-11A

Each sample was analyzed for the following constituents:

Analyte Group Method
Anions (Chloride, Fluoride, Sulfate) SW846 9056 A
Total Boron SW846 3005A/6010B
Total Calcium SW846 3005A/6020
Total Dissolved Solids SM 2540C

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

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



m  Data for laboratory control samples (LCSs). The LCSs are used to assess the accuracy of the
analytical method using a clean matrix;

m  Data for matrix spike and matrix spike duplicate samples (MS.MSDs), if applicable. The
MS/MSDs are used to assess the accuracy and precision of the analytical method using a
sample from the dataset;

m  Data for laboratory duplicates, if applicable. The laboratory duplicates are used to assess
the precision of the analytical method using a sample from the dataset;

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

m  Opverall 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 constituents will be utilized for the purposes of a detection monitoring
program.

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

QA/QC Sample Summary:

m  The holding time for TDS for samples MW-16-01, MW-16-02, MW-16-03, MW-16-04,
MW-16-05, DUP-01, and EB-01 exceeded the 7-day holding time criteria by approximately
5-10 hours. These results are estimated and may be biased low.

m  Target analytes were not detected in the equipment blank (EB-01_20190318).
m  Target analytes were not detected in the method blanks.
m  LCSrecoveries for all target analytes were within laboratory control limits.

m  Sample DUP-01 corresponds with sample MW-16-01. The relative percent differences
(RPDs) between the parent and duplicate sample were within the acceptance limits.

m  Laboratory duplicate analyses were performed on sample MW-16-01 for TDS; the RPD was
within the acceptance limits.



MS/MSD analyses were performed on the following samples:

— Sample MW-16-01 for boron; the percent recoveries (%Rs) and RPDs were within the
acceptance limits.

— Samples MW-16-02 and DUP-01 for fluoride and sulfate; the %Rs and RPDs were
within the acceptance limits.

— Sample MW-16-02 for calcium; the MS/MSD %Rs (68%/63%) were below the lower QC
limit of 75%, but no action was required since the sample result in the parent sample

was > 4x the spike added.

For TDS, the constant weight was not achieved after three drying cycles for sample
MW-16-02; there was no impact on data usability.



Laboratory Data Quality Review
Groundwater Monitoring Event
May 2019 Verification (Detection Monitoring)
DTE Electric Company Belle River Power Plant (DTE BRPP)

Groundwater samples were collected by TRC for the May 2019 verification sampling event for
the Diversion Basin at the DTE BRPP. Samples were analyzed for anions, boron, calcium, and
total dissolved solids by Test America Laboratories, Inc., (Test America) located in North
Canton, Ohio. The laboratory analytical results are reported in laboratory report 240-109798-1.

During the May 2019 sampling event, a groundwater sample was collected from the following
wells:

e MW-16-01 e MW-16-04 e MW-16-10

Each sample was analyzed for the following constituents:

Analyte Group Method
Anions (Chloride, Fluoride, Sulfate) SW846 9056 A
Total Calcium SW846 3005A/6020
Total Dissolved Solids SM 2540C

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

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

m  Data for laboratory control samples (LCSs). The LCSs are used to assess the accuracy of the
analytical method using a clean matrix;



m  Data for matrix spike and matrix spike duplicate samples (MS/MSDs), if applicable. The
MS/MSDs are used to assess the accuracy and precision of the analytical method using a
sample from the dataset;

m  Data for laboratory duplicates, if applicable. The laboratory duplicates are used to assess
the precision of the analytical method using a sample from the dataset;

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

m  Opverall 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 constituents will be utilized for the purposes of a detection monitoring
program.

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

QA/QC Sample Summary:

m  All holding times were met for the methods performed on these samples.
m  Target analytes were not detected in the equipment blank (EB-01).

m  Target analytes were not detected in the method blanks.

m  LCSrecoveries for all target analytes were within laboratory control limits.

m  The field duplicate pair samples were DUP-01 and MW-16-01, DUP-02 and MW-16-04, and
DUP-03 and MW-16-10. The relative percent differences (RPDs) between the parent and
duplicate samples were within the acceptance limits.

m  For TDS, the laboratory reporting limit did not meet the specified limit in the QAPP;
however, TDS was detected in the sample (MW-16-01). Therefore, there was no impact on
data usability.



Laboratory Data Quality Review
Groundwater Monitoring Event September 2019 (Detection Monitoring)
DTE Electric Company Belle River Power Plant (DTE BRPP)

Groundwater samples were collected by TRC for the September 2019 sampling event for the
Bottom Ash Basins and Diversion Basin at the DTE BRPP. Samples were analyzed for anions,
total boron, total calcium, and total dissolved solids by Eurofins-Test America Laboratories, Inc.
(Eurofins-TA), located in North Canton, Ohio. The laboratory analytical results are reported in
laboratory report 240-119135-1.

During the September 2019 sampling event, a groundwater sample was collected from each of
the following wells:

Bottom Ash Basins:
= MW-16-01 = MW-16-02 = MW-16-03
= MW-16-04 = MW-16-09

Diversion Basin:
= MW-16-05 = MW-16-06 = MW-16-07
= MW-16-08 = MW-16-10 = MW-16-11A

Each sample was analyzed for the following constituents:

Analyte Group Method
Anions (Chloride, Fluoride, Sulfate) SW846 9056 A
Total Boron SW846 3005A/6010B
Total Calcium SW846 3005A/6020
Total Dissolved Solids SM 2540C

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

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

m  Data for laboratory control samples (LCSs). The LCSs are used to assess the accuracy of the
analytical method using a clean matrix;

m  Data for matrix spike and matrix spike duplicate samples (MS/MSDs), where applicable.
The MS/MSDs are used to assess the accuracy and precision of the analytical method using
a sample from the dataset;

m  Data for laboratory duplicates, where applicable. The laboratory duplicates are used to
assess the precision of the analytical method using a sample from the dataset;

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

m  Opverall 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  Appendix III constituents will be utilized for the purposes of a detection monitoring
program.

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

QA/QC Sample Summary:

m  There was one equipment blank submitted with this dataset (EB-01) which was associated
with the low hydraulic conductivity wells (MW-16-08, MW 16-10, and MW-16-11A).
Chloride was detected at 1.8 mg/L and TDS was detected at 12 mg/L in this equipment
blank. However, these analytes were detected at concentrations greater than five times the
blank concentrations in the associated wells; thus, there was no impact on data usability.

m  Target analytes were not detected in the method blanks.



LCS recoveries for all target analytes were within laboratory control limits.

MS/MSD analyses were performed on samples MW-16-01 for boron, MW-16-03 for fluoride
and sulfate, and MW-16-02 for calcium; the percent recoveries (%Rs) and relative percent
differences (RPDs) were acceptable.

— MS/MSD analyses were not performed for chloride; per the project QAPP, MS/MSD
analyses are required for chloride at a frequency of 1 per 20 samples. It is likely that an
MS/MSD was performed on sample MW-16-03 for chloride but not reported by the
laboratory since the sample was re-analyzed at a dilution for chloride.

Laboratory duplicate analyses were not performed for TDS. Per the project QAPP,
laboratory duplicate analyses are required for TDS at a frequency of 1 per 20 samples.

Dup-01 corresponds with MW-16-01; RPDs between the parent and duplicate sample were
within the QC limits.

The nondetect reporting limits (5.0 mg/L) for sulfate in samples MW-16-06, MW-16-08, and
MW-16-11A were above the QAPP-specified RL (1.0 mg/L) due to a 5-fold dilution which
was likely the result of elevated chloride concentrations.
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Executive 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), as amended July 30, 2018.
The CCR Rule, which became effective on October 19, 2015 (amendment effective August 29,
2018), applies to the DTE Electric Company (DTE Electric) Belle River Power Plant (BRPP) CCR
Diversion Basin (DB) CCR unit. 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 DTE Electric, TRC Engineers Michigan, Inc., the engineering entity of
TRC Environmental Corporation (TRC), has prepared this Annual Groundwater Monitoring
Report for calendar year 2018 activities at the BRPP DB CCR unit.

In the January 31, 2018 Annual Groundwater Monitoring Report for the Belle River Power Plant
Diversion Basin, covering calendar year 2017 activities, DTE Electric reported that sulfate was
observed within groundwater at one compliance well at a concentration above background limits.
Verification resampling conducted in January 2018 did not confirm the sulfate concentration
above background limits; therefore, the concentration is not statistically significant, and no
statistically significant increases (SSIs) were recorded for the initial detection monitoring event.
As such, DTE Electric continued detection monitoring at the BRPP DB CCR unit pursuant to
§257.94 of the CCR Rule.

The semiannual detection monitoring events for 2018 were completed in March and October 2018
and included sampling and analyzing groundwater within the groundwater monitoring system
for the indicator parameters listed in Appendix III to the CCR Rule. As part of the statistical
evaluation, the data collected during detection monitoring events are evaluated to identify
SSIs in detection monitoring parameters to determine if concentrations in detection
monitoring well samples exceed background levels. Detection monitoring data that has been
collected and evaluated in 2018 are presented in this report.

No SSIs were recorded for the 2018 monitoring period and detection monitoring will be
continued at the BRPP DB CCR unit in accordance with §257.94. In addition, with the presence
of the vertically and horizontally extensive clay-rich confining till beneath the BRPP DB CCR
unit, it is not possible for the uppermost aquifer to have been affected by CCR from operations.
In addition, due to limitations on CCR Rule implementation timelines, the background data sets
are of relatively short duration for capturing the occurrence of natural temporal changes in the
aquifer.
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Section 1
Introduction

1.1  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), as amended July 30, 2018.
The CCR Rule, which became effective on October 19, 2015 (amendment effective August 29,
2018), applies to the DTE Electric Company (DTE Electric) Belle River Power Plant (BRPP)
Diversion Basin (DB). 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 DTE Electric, TRC Engineers Michigan, Inc., the engineering entity of TRC
Environmental Corporation (TRC), has prepared this Annual Groundwater Monitoring Report
for calendar year 2018 activities at the BRPP DB CCR unit (2018 Annual Report).

In the January 31, 2018 Annual Groundwater Monitoring Report for the Belle River Power Plant
Diversion Basin, covering calendar year 2017 activities (2017 Annual Report), DTE Electric reported
that sulfate was observed within groundwater at one compliance well at a concentration above
background limits. In response, TRC performed verification resampling and reported in an
alternate source demonstration (ASD) that the concentration above the background limit was not
statistically significant, no SSI was recorded and there was no evidence of a release from the CCR
unit. As such, DTE Electric continued detection monitoring at the BRPP DB CCR unit pursuant to
§257.94 of the CCR Rule. The verification sampling and results are summarized in the Alternate
Source Demonstration: 2017 Initial Detection Monitoring Sampling Event Belle River Power Plant Coal
Combustion Residual Diversion Basin, dated April 12, 2018, (April 2018 ASD) included in
Appendix A.

The semiannual detection monitoring events for 2018 were completed in March and October 2018
and included sampling and analyzing groundwater within the groundwater monitoring system
for the indicator parameters listed in Appendix III to the CCR Rule. This 2018 Annual Report
presents the monitoring results and the statistical evaluation of the detection monitoring
parameters (Appendix III to Part 257 of the CCR Rule) for the March and October 2018
semiannual groundwater monitoring events for the BRPP DB CCR unit. Detection monitoring
continued to be performed in accordance with the CCR Groundwater Monitoring and Quality
Assurance Project Plan — DTE Electric Company Belle River Power Plant Bottom Ash Basins and
Diversion Basin (QAPP) (TRC, July 2016; revised August 2017) and statistically evaluated per the
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Grounduwater Statistical Evaluation Plan — Belle River Power Plant Coal Combustion Residual Diversion
Basin (Stats Plan) (TRC, October 2017). As part of the statistical evaluation, the data collected
during detection monitoring events are evaluated to identify SSIs of detection monitoring
parameters compared to background levels.

1.2  Site Overview

The BRPP is located in Section 13, Township 4 North, Range 16 East, at 4505 King Road, China
Township in St. Clair County, Michigan. The BRPP was constructed in the early 1980s with
plant operations beginning in 1984. Prior to Detroit Edison Company’s operations commencing
in the 1980s, the BRPP property was generally wooded and farmland. The property has been
used continuously as a coal fired power plant since Detroit Edison Company (now DTE Electric)
began power plant operations at BRPP in 1984 and is generally constructed over a natural
clay-rich soil base.

The DB is an incised CCR surface impoundment located west of the BRPP near the Webster
Drain. Water flows into the DB from the North and South bottom ash basins (BABs) through a
network of pipes and ditches. The DB discharges to the St. Clair River with other site wastewater
in accordance with a National Pollution Discharge Elimination System (NPDES) permit.

1.3 Geology/Hydrogeology

The BRPP DB CCR unit is located approximately one-mile west of the St. Clair River. The BRPP
DB CCR unit is underlain by more than 130 feet of unconsolidated sediments, with the lower
confining Bedford Shale generally encountered from 135 to 145 feet below ground surface (bgs).
In general, the BRPP DB CCR unit is initially underlain by at least 130 feet of laterally extensive
low hydraulic conductivity silty clay-rich deposits. The silty clay-rich till was then underlain
by two to seven feet of silt between the till and the underlying shale bedrock (not an aquifer)
confining unit. Groundwater was encountered within this silt at the shale bedrock interface
representing a potential confined uppermost aquifer in the BRPP DB CCR unit.

A definitive groundwater flow direction to the west-northwest with a mean gradient of 0.003
foot/foot within the uppermost aquifer is evident around the BRPP CCR DB CCR unit using
data collected in 2016 through 2018; however, potential groundwater flow within this silt-rich
uppermost aquifer is very slow (on the order of one-half foot per year).

In addition, the elevation of CCR-affected water maintained within the BRPP DB is approximately
5 feet above the potentiometric surface elevations in the uppermost aquifer at the DB CCR unit
area. This suggests that if the CCR affected surface water in the DB were able to penetrate the
silty clay-rich underlying confining unit that the head on that release likely would travel radially
away from the DB within the uppermost aquifer. However, with the very thick continuous silty
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clay-rich confining unit beneath the BRPP it is not possible for the uppermost aquifer to have
been affected by CCR from BRPP operations that began in the 1980s.

Due to the relatively small footprint of the DB, the low vertical and horizontal groundwater
flow velocity and radial flow potential outward from the CCR unit, and the fact that the
uppermost saturated unit being monitored is isolated by a laterally contiguous silty-clay unit
which significantly impedes vertical groundwater flow thus preventing the monitored
saturated zone (identified as the potential uppermost aquifer) from potentially being affected by
CCR, monitoring of the BRPP DB CCR unit using intrawell statistical methods is appropriate.
As such, intrawell statistical approaches are being used during detection monitoring as
discussed in the Stats Plan.
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Section 2
Groundwater Monitoring

2.1 Monitoring Well Network

A groundwater monitoring system has been established for the BRPP DB CCR unit as detailed
in the Groundwater Monitoring System Summary Report — DTE Electric Company Belle River Power
Plant Bottom Ash Basins and Diversion Basin Coal Combustion Residual Units (GWMS Report) (TRC,
October 2017). The detection monitoring well network for the DB CCR unit currently consists
of six monitoring wells that are screened in the uppermost aquifer. The monitoring well
locations are shown on Figure 2.

As discussed in the Stats Plan, intrawell statistical methods for the DB CCR unit were selected
based on the geology and hydrogeology at the Site (primarily the presence of clay/hydraulic
barrier, the relatively small footprint of the DB, combined with low vertical and horizontal
groundwater flow velocity), in addition to other supporting lines of evidence that the aquifer is
unaffected by the CCR unit (such as the consistency in concentrations of water quality data).
An intrawell statistical approach requires that each of the downgradient wells doubles as a
background and compliance well, where data from each individual well during a detection
monitoring event is compared to a statistical limit developed using the background dataset from
that same well. Monitoring wells MW-16-05 through MW-16-08, MW-16-10, and MW-16-11A
are generally located around the east and west perimeter of the DB and provide data on both
background and downgradient groundwater quality that has not been affected by the CCR unit
(total of six background/downgradient monitoring wells).

Monitoring well MW-16-11 was found to be damaged in March 2017 and could no longer be used
to obtain representative groundwater samples. A casing failure was suspected when grout was
observed at the base of the well and confirmed using a downhole camera assessment that
identified a crack in the casing 40 feet down. The monitoring well was properly decommissioned
on May 11, 2017 and replaced on May 12, 2017, with monitoring well MW-16-11A. The
replacement monitoring well is located proximal to MW-16-11 to the south and was installed
utilizing procedures consistent with those described in the QAPP.

2.2 Semiannual Groundwater Monitoring

The semiannual monitoring parameters for the detection groundwater monitoring program were
selected per the CCR Rule’s Appendix III to Part 257 — Constituents for Detection Monitoring.
The Appendix III indicator parameters consist of boron, calcium, chloride, fluoride, pH (field
reading), sulfate, and total dissolved solids (TDS) and were analyzed in accordance with the
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sampling and analysis plan included within the QAPP. In addition to pH, the collected field
parameters included dissolved oxygen, oxidation reduction potential, specific conductivity,
temperature, and turbidity.

2.2.1 Data Summary

The first semiannual groundwater detection monitoring event for 2018 was performed
during March 26 through 28, 2018 by TRC personnel and samples were analyzed by
TestAmerica in accordance with the QAPP. Static water elevation data were collected
at all six monitoring well locations. Groundwater samples were collected from the six
detection monitoring wells for the Appendix III indicator parameters and field
parameters. A summary of the groundwater data collected during the March 2018
event is provided on Table 1 (static groundwater elevation data), Table 2 (field data),
and Table 3 (analytical results).

The second semiannual groundwater detection monitoring event for 2018 was performed
during October 1 through 4, 2018 by TRC personnel and samples were analyzed by
TestAmerica in accordance with the QAPP. Static water elevation data were collected
at all six monitoring well locations. Groundwater samples were collected from the six
detection monitoring wells for the Appendix III indicator parameters and field
parameters. A summary of the groundwater data collected during the October 2018
event is provided on Table 1 (static groundwater elevation data), Table 2 (field data),
and Table 4 (analytical results).

2.2.2 Data Quality Review

Data from each round 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
CCR monitoring program. Data quality reviews are summarized in Appendix B.

2.2.3 Groundwater Flow Rate and Direction

The general flow rate and direction from both groundwater monitoring events are
similar to that identified in previous monitoring rounds and continues to demonstrate
that the downgradient wells are appropriately positioned to detect the presence of
Appendix III parameters that could potentially migrate from the BRPP DB CCR unit.
Groundwater elevation data collected during the March and October 2018 sampling
events show that groundwater within the uppermost aquifer generally flows to the
west-northwest across the BRPP DB, consistent with previous events. Groundwater
potentiometric surface elevations measured across the BRPP DB during the March and

TRC | DTE Electric Company 5 Belle River Power Plant — Diversion Basin

X:\WPAAM\P|T2\265996\03 BRPP\CCR\ DB\ 2018\ R265996-BRPP DB FINAL.DOCX January 2019



October 2018 sampling events are provided on Table 1 and were used to construct the
groundwater potentiometric surface maps shown on Figures 3 and 4, respectively.

The average hydraulic gradient throughout the BRPP DB during both of the 2018
semiannual events is estimated at approximately 0.003 ft/ft. Resulting in an estimated
average seepage velocity of approximately 0.002 ft/day or 0.6 ft/year using the average
hydraulic conductivity of 0.2 ft/day (TRC, 2017) and an assumed effective porosity of 0.4.

As presented in the GWMS Report, there is a horizontally expansive clay with
substantial vertical thickness that isolates the uppermost aquifer from the BRPP DB CCR
unit. The general flow direction in the uppermost aquifer is similar to that identified in
previous monitoring rounds and continues to demonstrate that the compliance wells are
appropriately positioned to detect the presence of Appendix III parameters that could
potentially migrate from the BRPP DB CCR unit.
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Section 3
Statistical Evaluation

3.1 Establishing Background Limits

Per the Stats Plan, background limits were established for the Appendix III indicator parameters
following the collection of at least eight background monitoring events using data collected from
each of the six established detection monitoring wells (MW-16-05 through MW-16-08, MW-16-10,
and MW-16-11/11A). The statistical evaluation of the background data is presented in the 2017
Annual Report. The Appendix III background limits for each monitoring well will be used
throughout the detection monitoring period to determine whether groundwater has been
impacted from the BRPP DB CCR unit by comparing concentrations in the detection monitoring
wells to their respective background limits for each Appendix III indicator parameter.

3.2  Data Comparison to Background Limits — First Semiannual Event (March 2018)

The concentrations of the indicator parameters in each of the detection monitoring wells
(MW-16-05 through MW-16-08, MW-16-10, and MW-16-11A) were compared to their respective
statistical background limits calculated from the background data collected from each individual
well (i.e., monitoring data from MW-16-05 is compared to the background limit developed using
the background dataset from MW-16-05, and so forth).

The comparisons of the March 2018 data to background limits are presented in Table 3. Based
on the statistical evaluation of the March 2018 Appendix III indicator parameters, the following
resample was collected in accordance with the Stats Plan:

m  Fluoride at MW-16-11A.

Verification resampling is recommended per the Stats Plan and the USEPA’s Statistical Analysis
of Groundwater Monitoring Data at RCRA Facilities, Unified Guidance (USEPA, 2009) (Unified
Guidance), to achieve performance standards as specified by §257.93(g) in the CCR rules. Per
the Stats Plan, if there is an exceedance of a prediction limit for one or more of the parameters,
the well(s) of concern will be resampled within 30 days of the completion of the initial statistical
analysis. Constituents that have been addressed by an ASD will not be analyzed for verification
purposes.

3.3  Verification Resampling for the First Semiannual Event

Verification resampling for the March 2018 event was conducted on May 17, 2018, by TRC
personnel, in accordance with the QAPP. A summary of the groundwater data collected during
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the verification resampling event is provided on Table 3. The associated data quality review is
included in Appendix B.

The fluoride verification result is below the prediction limit and no SSI exists from the March
2018 event for this parameter in accordance with the Stats Plan and the Unified Guidance. As
such, detection monitoring was continued in accordance with §257.94 of the CCR Rule.

3.4  Data Comparison to Background Limits — Second Semiannual Event
(October 2018)

The comparisons of the October 2018 data to background limits are presented in Table 4. Based

on the statistical evaluation of the October 2018 Appendix III indicator parameters, a resample
of the following was collected in accordance with the Stats Plan:

m  Calcium at MW-16-10; and
m  Sulfate at MW-16-10.

3.5 Verification Resampling for the Second Semiannual Event

Verification resampling for the October 2018 event was conducted on November 16, 2018 by
TRC personnel, in accordance with the QAPP. A summary of the groundwater data collected
during the verification resampling event is provided on Table 4. The associated data quality
review is included in Appendix B.

The calcium and sulfate verification results are below the prediction limits and no SSI exists
from the October 2018 event for these parameters in accordance with the Stats Plan and the
Unified Guidance.
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Section 4
Conclusions and Recommendations

No SSIs were recorded for the 2018 monitoring period and detection monitoring will be
continued at the BRPP DB CCR unit in accordance with §257.94. As discussed above, and in the
GWMS Report, with the presence of the vertically and horizontally extensive clay-rich confining
till beneath the BRPP DB CCR unit, it is not possible for the uppermost aquifer to have been
affected by CCR from operations. In addition, due to limitations on CCR Rule implementation
timelines, the background data sets are of relatively short duration for capturing the occurrence
of natural temporal changes in the aquifer. Therefore, detection monitoring will be continued at
the BRPP DB CCR unit in accordance with §257.94.

No corrective actions were performed in 2018. The next semiannual monitoring event is
scheduled for the second calendar quarter of 2019.
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Table 1

Summary of Groundwater Elevation Data — March & October 2018
Belle River Power Plant Diversion Basin — RCRA CCR Monitoring Program

China Township, Michigan

Well ID MW-16-05 MW-16-06 MW-16-07 MW-16-08 MW-16-10 MW-16-11A
Date Installed 3/4/2016 3/11/2016 3/9/2016 3/10/2016 6/6/2016 5/12/2017
TOC Elevation 590.82 593.21 592.58 591.88 592.26 591.66
Geologic Unitof| - Clayey SilUShale Silt/Shale Interface Silt/Shale Interface Silt/Shale Interface Gravely Silt and Silty Silt and Silty Clay
Screened Interval Interface Clay
Scree”e‘élg‘\f:i‘fr: 449.3 t0 444.3 455.0 to 450.0 456.9 to 451.9 456.3 to 451.3 4443 10 439.3 4525 10 447.5
Unit| ft BTOC ft ft BTOC ft ft BTOC ft ft BTOC ft ft BTOC ft ft BTOC ft
Depth to GW Depth to GW Depth to GW Depth to GW Depth to GW Depth to GW
Measurement Date Water Elevation Water Elevation Water Elevation Water Elevation Water Elevation Water Elevation
3/26/2018 17.92 572.90 18.50 574.71 17.60 574.98 16.63 575.25 18.91 573.35 16.95 574.71
10/01/2018 17.03 573.79 17.84 575.37 16.95 575.63 15.91 575.97 18.05 574.21 17.08 574.58
Notes:
Elevations are reported in feet relative to the North American Vertical Datum of 1988.
ft BTOC - feet Below top of casing.
TRC | DTE Electric Company
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Table 2
Summary of Field Data — March & October 2018
Belle River Power Plant Diversion Basin — RCRA CCR Monitoring Program
China Township, Michigan

Dissolved Oxidation Specific
. Reduction pH p - Temperature Turbidity
Sample Location Sample Date Oxygen . Conductivity
Potential (SU) (deg C) (NTU)
(mg/L) (umhos/cm)
(mV)

3/27/2018 0.25 -155.7 8.0 4,788 9.49 33.7
MW-16-05

10/1/2018 0.43 -212.5 8.2 4,498 12.11 35.5

3/27/2018 0.19 -196.0 8.0 5,107 10.33 6.55
MW-16-06

10/2/2018 0.91 -167.2 7.9 4,781 14.80 3.95

3/27/2018 0.12 -267.7 8.0 5,641 10.70 65.0
MW-16-07

10/2/2018 0.24 -183.8 8.1 5,239 14.26 30.8

3/28/2018 0.18 -145.6 7.9 5,769 10.06 42.0
MW-16-08

10/4/2018 0.17 -165.5 8.1 5,338 12.61 71.6

3/28/2018 0.23 -101.1 8.0 5,041 9.90 99.0
MW-16-10

10/3/2018 0.24 -85.9 7.9 4,954 12.56 49.0

3/28/2018 0.22 -118.8 8.0 5,239 9.49 14.3
MW-16-11A

10/4/2018 0.18 -145.3 8.1 5,005 12.75 7.57

Notes:

mg/L - milligrams per liter.

mV - milliVolt.

SU - standard unit.

umhos/cm - micro-mhos per centimeter.
deg C - degrees celcius.

NTU - nephelometric turbidity units.

TRC | DTE Electric Company
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Table 3
Comparison of Appendix Ill Results to Background Limits — March 2018
Belle River Power Plant Diversion Basin — RCRA CCR Monitoring Program
China Township, Michigan

Sample Location: MW-16-05 MW-16-06 MW-16-07 MW-16-08 MW-16-10 MW-16-11A
: Sample l?ate: 3/27/2018 PL 3/27/2018 PL 3/27/2018 PL 3/28/2018 PL 3/28/2018 PL 3/28/2018 | 5/17/2018"" PL
Constituent Unit Data Data Data Data Data Data

Appendix llI

Boron ug/L 1,900 2,000 2,100 2,200 2,100 2,100 2,000 2,300 2,100 2,300 2,000 - 2,000
||Ca|cium ug/L 36,000 67,000 36,000 45,000 71,000 110,000 59,000 99,000 30,000 34,000 38,000 - 80,000
||Ch|oride mg/L 1,500 1,600 1,600 1,800 1,700 1,800 1,900 2,000 1,500 1,800 1,700 - 1,700
||FIuoride mg/L 1.2 1.3 1.2 1.3 1.2 1.2 1.2 1.3 1.1 1.2 11 1.0 1.0

pH, Field SuU 8.0 79-85 8.0 75-84 8.0 77-84 7.9 75-8.3 8.0 75-8.8 8.0 - 76-8.6

Sulfate mg/L 7.9 20 3.1 20 82 98 2.7 23 79 160 1.7 -- 20

Total Dissolved Solids mg/L 2,300 2,700 2,500 3,000 2,700 3,400 2,900 3,200 2,700 3,100 2,800 - 3,000

Notes:

ug/L - micrograms per liter.
mg/L - milligrams per liter.
SU - standard units; pH is a field parameter.

-- = not analyzed

All metals were analyzed as total unless otherwise specified.
Bold font indicates an exceedance of the Prediction Limit (PL).

| RESULT

Shading and bold font indicates a comfirmed exceedance of the Prediction Limit (PL).

(1) Results shown for verification sampling performed on 5/17/18.

TRC | DTE Electric Company
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Table 4

Comparison of Appendix Ill Results to Background Limits — October 2018
Belle River Power Plant Diversion Basin — RCRA CCR Monitoring Program

China Township, Michigan

Sample Location: MW-16-05 MW-16-06 MW-16-07 MW-16-08 MW-16-10 MW-16-11A
: Sample E.)ate: 10/1/2018 PL 10/2/2018 PL 10/2/2018 PL 10/4/2018 PL 10/3/2018 11/16/2018" PL 10/4/2018 PL
Constituent Unit Data Data Data Data Data Data

Appendix I

Boron ug/L 1,700 2,000 1,900 2,200 2,100 2,100 1,900 2,300 2,100 - 2,300 1,800 2,000
"Calcium ug/L 36,000 67,000 35,000 45,000 50,000 110,000 57,000 99,000 35,000 29,000 34,000 34,000 80,000
"Chloride mg/L 1,500 1,600 1,600 1,800 1,700 1,800 1,800 2,000 1,400 - 1,800 1,700 1,700
"Fluoride mg/L 1.2 1.3 1.2 1.3 1.1 1.2 1.1 1.3 1.0 - 1.2 0.98 1.0
pH, Field SuU 8.2 79-85 7.9 75-84 8.1 7.7-84 8.1 75-83 7.9 - 75-88 8.1 76-8.6
Sulfate mg/L 9.5 20 3.3 20 78 98 <20 23 170 89 160 <20 20
Total Dissolved Solids mg/L 2,200 2,700 2,600 3,000 2,700 3,400 2,500 3,200 2,600 - 3,100 2,400 3,000
Notes:

ug/L - micrograms per liter.

mg/L - milligrams per liter.

SU - standard units; pH is a field parameter.

-- = not analyzed

All metals were analyzed as total unless otherwise specified.

Bold font indicates an exceedance of the Prediction Limit (PL).
| RESULT Shading and bold font indicates a comfirmed exceedance of the Prediction Limit (PL).

(1) Results shown for verification sampling performed on 11/16/18.
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Results you can rely on _

Technical Memorandum

Date: April 12,2018
To: Robert J. Lee

DTE Electric Company
From: Graham Crockford, TRC

David McKenzie, TRC
Project No.: 265996.0003.0000 Phase 003, Task 001

Subject: Alternate Source Demonstration: 2017 Initial Detection Monitoring Sampling Event
Belle River Power Plant Coal Combustion Residual Diversion Basin

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). The CCR Rule, which became effective on
October 19, 2015, applies to the DTE Electric Company (DTE Electric) Belle River Power Plant (BRPP)
Diversion Basin (DB) CCR unit.

TRC Engineers Michigan, Inc. (TRC) prepared the 2017 Annual Groundwater Monitoring Report
(Annual Report) for the BRPP DB CCR unit on behalf of DTE Electric in accordance with the
requirements of §257.90(e) (TRC, 2018). The Annual Report included the results of the October 2017
semiannual groundwater monitoring event for the BRPP DB CCR unit and the statistical evaluation of
the detection monitoring parameters (Appendix III to Part 257 of the CCR Rule) for the BRPP DB CCR
unit. This event was the initial detection monitoring event performed to comply with §257.94. As
part of the statistical evaluation, the data collected during detection monitoring events are evaluated
to identify statistically significant increases (SSIs) in detection monitoring parameters to determine if
concentrations in detection monitoring well samples exceed background levels. The statistical
analysis was performed pursuant to §257.93(f) and (g), and in accordance with the Groundwater
Statistical Evaluation Plan (Stats Plan) (TRC, 2017).

The statistical evaluation of the October 2017 Appendix III indicator parameters showed a potential
SSI over background for:

m  Sulfate at MW-16-07
All other Appendix III constituents were within the statistical background limits.
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Technical Memorandum

In accordance with §257.94(3)(2), DTE Electric may demonstrate that a source other than the CCR
unit caused the SSI or that the SSI resulted from error in sampling, analysis, statistical evaluation, or
natural variation in groundwater quality. This Alternate Source Demonstration (ASD) has been
prepared to address the potential SSIs identified in the October 2017 detection monitoring event.

Background

The BRPP is located in China Township in St. Clair County, Michigan. The BRPP was constructed

in the early 1980s with plant operations beginning in 1984. The property has been used continuously
as a coal fired power plant since Detroit Edison Company (now DTE Electric) began power plant
operations at BRPP in 1984 and is generally constructed over a natural clay-rich soil base.

The DB is an incised CCR surface impoundment located west of the BRPP near the Webster Drain.
Water flows into the DB from the North and South bottom ash basins (BABs) through a network of
pipes and ditches. The DB discharges to the St. Clair River with other site wastewater in accordance
with a National Pollution Discharge Elimination System (NPDES) permit.

The BRPP DB CCR unit is located approximately one-mile west of the St. Clair River. The BRPP DB
CCR unit is underlain by more than 130 feet of unconsolidated sediments, with the lower confining
Bedford Shale generally encountered from 135 to 145 feet below ground surface (bgs). In general, the
BRPP DB CCR unit is initially underlain by at least 130 feet of laterally extensive low hydraulic
conductivity silty clay-rich deposits. The silty clay-rich till was then underlain by two to seven feet of
silt between the till and the underlying shale bedrock (not an aquifer) confining unit. Groundwater
was encountered within this silt at the shale bedrock interface representing a potential confined
uppermost aquifer in the BRPP DB CCR unit.

The detection monitoring well network for the DB CCR unit currently consists of six monitoring
wells that are screened in the uppermost aquifer. As discussed in the Stats Plan, intrawell statistical
methods for the DB CCR unit were selected based on the geology and hydrogeology at the Site
(primarily the presence of clay/hydraulic barrier, the relatively small footprint of the DB, combined
with low vertical and horizontal groundwater flow velocity), in addition to other supporting lines of
evidence that the aquifer is unaffected by the CCR unit (such as the consistency in concentrations of
water quality data).

Alternate Source Demonstration

Verification resampling was performed as recommended per the Stats Plan and the USEPA’s
Statistical Analysis of Groundwater Monitoring Data at RCRA Facilities, Unified Guidance (Unified
Guidance, USEPA, 2009) to achieve performance standards as specified by §257.93(g) in the CCR
rules. Per the Stats Plan, if there is an exceedance of a prediction limit for one or more of the
parameters, the well(s) of concern will be resampled within 30 days of the completion of the initial
statistical analysis. Only constituents that initially exceed their statistical limit (i.e., have

no previously recorded SSIs) will be analyzed for verification purposes. As such, verification
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resampling was conducted on January 9, 2018, by TRC personnel. A groundwater samples was
collected for sulfate at monitoring well MW-16-07 in accordance with the Quality Assurance Project
Plan (TRC, July 2016, revised in March and August 2017). A summary of the groundwater data
collected during the verification resampling event is provided on Table 1. The associated data quality
review is included in Attachment A. The sulfate verification result is within the prediction limits;
consequently, the initial SSI from the October 2017 event is not confirmed. Therefore, in accordance
with the Stats Plan and the Unified Guidance, the initial exceedance is not statistically significant and
no SSI will be recorded for the October 2017 monitoring event.

Conclusions and Recommendations

Based on the results of the verification resampling, the initial exceedance for sulfate at monitoring
well MW-16-07 is not statistically significant; therefore, no SSI is recorded for the initial detection
monitoring event. In addition, as discussed in the Annual Report, with the presence of the vertically
and horizontally extensive clay-rich confining till beneath the BRPP DB CCR unit, it is not possible for
the uppermost aquifer to have been affected by CCR from operations. Due to limitations on CCR
Rule implementation timelines, the background data sets are of relatively short duration for
capturing the occurrence of natural temporal changes in the aquifer.

Since no confirmed SSIs over background limits were identified for any of the Appendix III
parameters during the October 2017 monitoring event, DTE Electric will continue with the detection
monitoring program at BRPP DB CCR unit. The next semiannual monitoring event is scheduled for
the second calendar quarter of 2018.
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Table 1
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Table 1
Comparison of Verification Sampling Results to Background Limits
Belle River Power Plant Diversion Basin — RCRA CCR Monitoring Program
China Township, Michigan

Sample Location: MW-16-07
Sample Date: 1/9/2018
Constituent Unit Data PL
Appendix Il
Sulfate mg/L 77 98
Notes:

mg/L - milligrams per liter

Shading and bold font indicates a confirmed
e exceedance of the Prediction Limit (PL).

TRC | DTE Electric Company
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Attachment A
Data Quality Review
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Laboratory Data Quality Review
Groundwater Monitoring Event January 2018 (Verification Resampling)
DTE Electric Company Belle River Power Plant (DTE BRPP)

On January 9, 2018, TRC Environmental Corporation (TRC) collected groundwater samples at
MW-16-07 to verity initial sulfate results that were above the prediction limits during the
October 2017 detection monitoring event. Prior to sample collection, groundwater was purged
and stabilized using the low flow sampling methods followed during the October 2017
monitoring event in accordance with the CCR Groundwater Monitoring and Quality Assurance
Project Plan — DTE Electric Company Belle River Power Plant Bottom Ash Basins and Diversion Basin
(QAPP) (TRC, July 2016; revised August 2017). A groundwater sample for monitoring well
MW-16-07 was analyzed for sulfate using method 9056A by Test America Laboratories, Inc.
(Test America), located in Canton, Ohio. The laboratory analytical results are reported in
laboratory report J90325-1.

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

Data Quality 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  Data for method blanks. Method blanks are used to assess potential contamination arising
from laboratory sample preparation and/or analytical procedures;

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

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

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

m  Data for laboratory control samples (LCSs). The LCSs are used to assess the accuracy of the
analytical method using a clean matrix;

m  Data for laboratory duplicates. The laboratory duplicates are replicate analyses of one
sample and are used to assess the precision of the analytical method; and

m  Opverall usability of the data based on these items.
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Review Summary

The data qua