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Certification

I, the undersigned Michigan Professional Engineer, hereby certify that I am familiar with the
technical requirements of Title 40 Code of Federal Regulations Part 257 Subpart D (§257). I also
certify that it is my professional opinion that, to the best of my knowledge, information, and
belief, that the information in this demonstration is in accordance with current good and
accepted engineering practice(s) and standard(s) and meets the requirements of §257.60 through
§257.64.

For the purpose of this document, “certify” and “certification” shall be interpreted and construed
to be a “statement of professional opinion.” The certification is understood and intended to be
an expression of my professional opinion as a Michigan Licensed Professional Engineer, based
upon knowledge, information, and belief. The statement(s) of professional opinion are not and
shall not be interpreted or construed to be a guarantee or a warranty of the analysis herein.

Seal/Date
David B McKenzie, P.E.
License No: 6201042332
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Section 1
Background

The purpose of this document is to determine whether the Coal Combustion Residual (CCR)
Bottom Ash Basins (BABs) at the St. Clair Power Plant (SCPP) are in compliance with the
location restrictions outlined in the Environmental Protection Agency’s (EPA) final CCR rule
[Title 40 Code of Federal Regulations (CFR) Parts 257 and 261] Subpart D — “Standards for the
Disposal of Coal Combustion Residuals in Landfills and Surface Impoundments” (§257.60
through §257.64, federal rule). The BABs are considered CCR surface impoundments according
to the federal rule (§257.53).

This document includes information from a desktop study and well installation activities and also
includes engineering calculations to demonstrate that the BABs comply with placement above
the uppermost aquifer criteria (§257.60), and with location criteria with respect to wetlands
(§257.61), fault areas (§257.62), seismic impact zones (§257.63), and unstable areas (§257.64).

Supporting documents are provided as appendices to this demonstration.

1.1 Facility and CCR Unit Information

The two SCPP BABs are located in Section 19, Township 4 North, Range 17 East, at 4901 Pointe
Drive, East China Township in St. Clair County, Michigan. The SCPP including the BABs
CCR unit was constructed in the early 1950s. The power plant is located on the peninsula
formed by the St. Clair and Belle Rivers, approximately three miles south of St. Clair, Michigan
immediately to the west of the St. Clair River. The SCPP BABs are located just south of the
main SCPP building.

The property has been used continuously as a coal-fired power plant since Detroit Edison
Company (now DTE Electric) began power plant operations at SCPP in 1953. The power plant
is constructed over a natural continuous clay-rich soil base as shown in soil borings performed
at the SCPP property (Appendix A). The adjacent incised BABs have been used to collect
bottom ash from coal combustion processes since the plant began operations. This collected
CCR is routinely cleaned out of the BABs and either sold for beneficial reuse or disposed at the
Range Road Landfill (RRLF).

In 1995, the impoundments were reconstructed by driving steel sheet-pile around each basin’s
perimeter to a depth of approximately 13 feet below ground surface (ft bgs) into the native
clay-rich soil. The BAB perimeter sheet pile wall is tied-back to 10-ft long steel sheets located
15 ft behind the perimeter wall and connected with rods at 8 to 20-ft centers. The BABs receive
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bottom ash and other process water from the power plant; the ash and process water first flow
to the East BAB and 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 National Pollution Discharge Elimination System (NPDES) permit.

1.2 Site Setting

A groundwater monitoring system has been established for the SCPP BABs CCR unit as detailed
in the Groundwater Monitoring System Summary Report — DTE Electric Company St. Clair
Power Plant Bottom Ash Basins Coal Combustion Residual Unit (GWMS Report) (TRC, October
2017). The detection monitoring well network for the BABs CCR unit currently consists of four
monitoring wells that are screened in the uppermost aquifer. The monitoring well boring logs
are included in Appendix A.

The SCPP BABs CCR unit is located immediately adjacent to and west of the St. Clair River. The
geologic setting of the SCPP BABs is detailed in the Annual Groundwater Monitoring Report (TRC,
January 2018). In summary, the SCPP CCR unit is underlain by glacial silty-clay till, with a few
isolated sand lenses, and a silt and clay-rich hardpan base directly overlying shale bedrock
(likely the Bedford Shale) which is generally encountered at depths greater than 130 ft 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 installations, 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 bedrock does not yield groundwater; rather, it is an aquiclude
that prevents groundwater flow (i.e., is not an aquifer).

Hydraulic conductivities measured within the CCR monitoring wells using single well
hydraulic conductivity tests (e.g., slug tests) range from approximately 0.009 to 0.017 feet/day
with a mean of approximately 0.013 feet/day. Although the encountered zone of saturation
along the till/hardpan and shale bedrock 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, it exhibited a much higher conductivity than the clay-rich soils between
the bottom of the basin and the monitored zone. Therefore, the potential uppermost aquifer as
described above, was present beneath at least 120 feet of vertically contiguous silty clay-rich till
that serves as a natural confining hydraulic barrier that isolates the underlying uppermost
potential aquifer from the BABs.

! The interface is located at a depth of approximately 130.5 ft to 132 ft below ground surface (bgs).
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A definitive groundwater flow direction toward the east-southeast with a mean hydraulic
gradient of 0.0036 foot/foot in calendar years 2016 and 2017 is evident in this identified
uppermost aquifer around the SCPP CCR BABs CCR unit. However, based on the measured
hydraulic conductivity and gradient, the potential groundwater flow within this uppermost
aquifer is very slow (on the order of 0.05 feet per year).
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Section 2
Location Restrictions

The location restrictions designated in the federal CCR rule are presented below with a
corresponding demonstration to show compliance with each restriction. The location
restrictions include placement above the uppermost aquifer, within wetlands, near fault areas,
within seismic impact zones, and in unstable areas based on available geologic and
geomorphologic information. Supporting information for the demonstrations is included in
the appendices to this report.

2.1  8§257.60 — Placement above the Uppermost Aquifer

The federal CCR rule requires that CCR units such as the SCPP BABs must be constructed with
a base that is located no less than 1.52 meters (5 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). As stated in Section 1.1 (above), the perimeter of each BAB is constructed of steel
sheet piling installed to a depth of approximately 13 ft bgs (approximately 570.5 ft. MSL based
on site-specific datum). Pond bottom is maintained, by periodic dredging, at an elevation of
approximately 572 ft MSL. The BABs are underlain by approximately 130 ft of silty clay with no
significant zones of saturation. The uppermost aquifer is the silty clay hardpan/shale bedrock
interface, located approximately 130.5 to 132 ft bgs. The base of the BABs and the uppermost
aquifer are separated by approximately 120 ft of silty clay. Cross-sections showing the
installation top and bottom elevation of the perimeter sheet pile and approximate pond bottom
elevation for each BAB, the presence of low hydraulic conductivity clay, and the depth to the
uppermost aquifer, are included in Appendix B.

Based on this demonstration, the base of each BAB is located greater than 5 feet above the upper
limit of the uppermost aquifer, and there is not a hydraulic connection between the BABs and
the underlying groundwater caused by normal fluctuations in groundwater level. Therefore,
each of the SCPP BABs is in compliance with the requirements of §257.60.

2.2 §257.61 - Wetlands

The CCR location standards restrict existing and new CCR surface impoundments from being
located in wetlands, as defined at 40 CFR 232.2 (40 CFR 257.61(a)). Wetlands are defined in

40 CFR 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
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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 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 SCPP BABs are located in wetlands.

As shown on the site map in Appendix C, 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 one area located approximately 350 ft south-southwest of the BABs as a
wetland. This area is not immediately adjacent to the BABs and is hydraulically separated by
the silty clay confining layer surrounding and underlying the BABs, and therefore, there is no
risk of impact to this area from the BAB operations.

Based on TRC’s review of wetland inventory resources and current site conditions, TRC is of
the opinion that the SCPP BABs are not located in an area exhibiting wetland characteristics,
and any continued operations at the BABs 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 40 CFR 232.2.

2.3  8257.62 - Fault areas

The federal CCR rule 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) in Appendix D, no faults have been mapped near the SCPP BABs.

Evidence of active faulting during the Holocene in the SCPP BABs area is not supported by this
determination; therefore, the existing BABs are in compliance with the requirements of §257.62.

24  §257.63 — Seismic Impact Zones

The federal CCR rule 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.”
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To determine whether the existing SCPP BABs are located in a seismic impact zone, the USGS
Earthquake Hazards Program was consulted to determine the earthquake hazard for the

SCPP. The 2015 National Earthquake Hazards Reduction Program U.S. seismic design maps
website (USGS 2015; Appendix E) indicates a mapped peak ground acceleration of 0.043 g for
the SCPP BABs 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 SCPP BABs are not located in a seismic
impact zone, and therefore, the BABs are in compliance with the requirements of §257.63.

25 8257.64 — Unstable Areas

The federal CCR rule 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, topography, and
evaluating human-made features in the area of the SCPP BABs.

Geotechnical explorations performed at the SCPP BAB area identified silty clay with traces

of sand and gravel overlying an approximately 5-ft thick saturated hardpan which overlies a
low permeability shale bedrock at a depth of approximately 130 ft bgs. These observations
suggest that there are no unstable soil or underlying bedrock conditions proximal to the BABs.
Additionally, the perimeter walls of the BABs are constructed of steel sheet pile driven into

the stable clay-rich soils, and these perimeter walls are tied back to driven steel sheets located
15 feet behind the perimeter walls. These tie-backs further serve to stabilize the BAB walls and
minimize potential for sidewall collapse.

Human-made features surrounding the BAB area include concrete pavement and a steel seawall
along the St. Clair River shoreline. Both of these features significantly reduce any erosional
forces on surficial and near-surficial soils caused by surface water drainage and river flow
adjacent to the BABs. Geological and geomorphological changes near the SCPP were primarily
caused by hydrologic forces imparted by the St. Clair River flow. These ongoing forces and any
impact they might have on the BABs are negated by the facility’s shoreline sea wall and are not
contributing to any unstable areas at or near the BABs.

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 SCPP BABs are not located in unstable areas. The BABs are in
compliance with the requirements of §257.64.
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Section 3
Conclusions

Based on the evaluation provided in this demonstration, the SCPP BABs CCR unit is in
compliance with the location restrictions provided in §257.60 through §257.64 of the CCR rule.
No additional action, justification, or demonstration is required to document compliance with
the location restrictions provided in the CCR rule after this demonstration has been placed into
the operating record, posted to the publicly-accessible website, and government notifications
provided.
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Appendix A
Monitoring Well Boring Logs
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Appendix C
National Wetland Inventory Map
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Appendix D
U.S. Quaternary Faults and Folds Map
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Appendix E
U.S. Seismic Design Maps and Calculations
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U.S. Geological Survey - Earthquake Hazards Program

U.S. Seismic Design Maps

Due to insufficient resources and the recent development of similar web tools by third parties,
this spring the USGS will be streamlining the two U.S. Seismic Design Maps web applications,
including the one below. Whereas the current applications each interact with users through a
graphical user interface (GUI), the new web services will receive the inputs (e.g. latitude and

longitude) in the form of a web address and return the outputs (e.g. Sps and Sp;) in text form,

without supplementary graphics. Though designed primarily to be read by the aforementioned
third-party web GUIs, the text outputs are also human-readable. To preview the new web

services, please click here. Step-by-step instructions for using one of these web services,
namely that for the recently published 2016 ASCE 7 Standard, are posted here.

SCPP BABs - Seismic Impact Zone

Latitude = 42.761°N, Longitude = 82.472°W
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8/16/2018 U.S. Seismic Design Maps

Mapped Acceleration Parameters, Long-Period Transition Periods, and Risk
Coefficients

Note: The Sgand S; ground motion maps provided below are for the direction of maximmum horizontal

spectral response acceleration. They have been converted from corresponding geometric mean ground
motions computed by the USGS by applying factors of 1.1 (to obtain Sg) 1.3 (to obtain S;).

e FIGURE 22-1 Sq Risk-Targeted Maximum Considered Earthquake (MCEg) Ground Motion Parameter

for the Conterminous United States for 0.2 s Spectral Response Acceleration (5% of Critical
Damping), Site Class B

e FIGURE 22-2 S, Risk-Targeted Maximum Considered Earthquake (MCEg) Ground Motion Parameter

for the Conterminous United States for 1.0 s Spectral Response Acceleration (5% of Critical

Damping), Site Class B

e FIGURE 22-9 Maximum Considered Earthquake Geometric Mean (MCEg) PGA, %g, Site Class B for the

Conterminous United States

e FIGURE 22-14 Mapped Long-Period Transition Period, T, (s), for the Conterminous United States

e FIGURE 22-18 Mapped Risk Coefficient at 0.2 s Spectral Response Period, Cgg

e FIGURE 22-19 Mapped Risk Coefficient at 1.0 s Spectral Response Period, Cry

https://earthquake.usgs.gov/designmaps/beta/us/ 3/14



8/16/2018 U.S. Seismic Design Maps

Site Class

The authority having jurisdiction (not the USGS), site-specific geotechnical data, and/or the default has
classified the site class as Site Class , based on the site soil properties in accordance with Chapter 20.

Table 20.3-1 Site Classification

Site Class Vg Nor ﬁch Sy
A. Hard Rock >5,000 ft/s N/A N/A
B. Rock 2,500 to 5,000 ft/s N/A N/A
C. Very dense soil and soft rock 1,200 to 2,500 ft/s >50 >2,000 psf
D. Stiff Soil 600 to 1,200 ft/s 15 to 50 1,000 to 2,000 psf
E. Soft clay soil <600 ft/s <15 <1,000 psf

Any profile with more than 10 ft of soil having the characteristics:
e Plasticity index PI>20
e Moisture content w =2 40%, and
e Undrained shear strength gu <500 psf

F. Soils requiring site response analysis in

. . See Section 20.3.1
accordance with Section 21.1

For SI: 1ft/s = 0.3048 m/s 1lb/ft2 = 0.0479 kN/m?

https://earthquake.usgs.gov/designmaps/beta/us/ 4/14



8/16/2018 U.S. Seismic Design Maps

Site Coefficients and Risk-Targeted Maximum Considered Earthquake (MCER)
Spectral Response Acceleration Parameters

Risk-targeted Ground Motion (0.2 s)
CrsSsun = 0.935 % 0.094 = 0.088 g

Deterministic Ground Motion (0.2 s)
SSD =1.500 g

Sg = “Lesser of CrsSgyy and Sgp” =0.088 g

Risk-targeted Ground Motion (1.0 s)
CRlSIUH =0.910x%x0.046=0.042 g

Deterministic Ground Motion (1.0 s)
SlD =0.600 g

S = “Lesser of CgiSjyqand S1p”=0.042 g

Table 11.4-1: Site Coefficient F,

Spectral Reponse Acceleration Parameter at Short Period

Site Class S¢=0.25 S¢=0.50 S¢=0.75 S¢=1.00 S¢=1.25 S¢21.50
A 0.8 0.8 0.8 0.8 0.8 0.8
B (measured) 0.9 0.9 0.9 0.9 0.9 0.9
B (unmeasured) 1.0 1.0 1.0 1.0 1.0 1.0
C 1.3 1.3 1.2 1.2 1.2 1.2
D (determined) 1.6 1.4 1.2 1.1 1.0 1.0
D (default) 1.6 1.4 1.2 1.2 1.2 1.2
E 2.4 1.7 1.3 127 127 127
F See Section 11.4.7

" For Site Class E and Sg 2 1.0 g, see the requirements for site-specific ground motions in Section 11.4.7 of the 2015 NEHRP
Provisions. Here the exception to those requirements allowing F, to be taken as equal to that of Site Class C has been invoked.

Note: Use straight-line interpolation for intermediate values of Sg.

https://earthquake.usgs.gov/designmaps/beta/us/ 5/14



8/16/2018 U.S. Seismic Design Maps

Note: Where Site Class B is selected, but site-specific velocity measurements are not made, the value of F, shall be taken as 1.0
per Section 11.4.2.

Note: Where Site Class D is selected as the default site class per Section 11.4.2, the value of F, shall not be less than 1.2 per
Section 11.4.3.

For Site Class = D (default) and Sg=0.088 g, F, = 1.600

https://earthquake.usgs.gov/designmaps/beta/us/ 6/14



8/16/2018 U.S. Seismic Design Maps

Table 11.4-2: Site Coefficient F,

Spectral Response Acceleration Parameter at 1-Second Period

Site Class $;<0.10 $;=0.20 $;=0.30 S$;=0.40 S$;=0.50 S;20.60
A 0.8 0.8 0.8 0.8 0.8 0.8
B (measured) 0.8 0.8 0.8 0.8 0.8 0.8
B (unmeasured) 1.0 1.0 1.0 1.0 1.0 1.0
C 15 15 1.5 15 1.5 1.4
D (determined) 2.4 221 201 191 1.8t 17t
D (default) 2.4 221 201 191 1.8t 17t
E 4.2 331 2.81 241 221 2.0t
F See Section 11.4.7

L For Site Class D or E and S; = 0.2 g, site-specific ground motions might be required. See Section 11.4.7 of the 2015 NEHRP
Provisions.

Note: Use straight-line interpolation for intermediate values of S;.

Note: Where Site Class B is selected, but site-specific velocity measurements are not made, the value of F,, shall be taken as 1.0
per Section 11.4.2.

For Site Class = D (default) and S; =0.042 g, F,, =2.400

Site-adjusted MCER (0.2 s)
Sms = F4S¢=1.600 x 0.088=0.140 g

Site-adjusted MCERg (1.0 s)
Sm1=F,S1=2.400x0.042=0.100¢g

https://earthquake.usgs.gov/designmaps/beta/us/ 7114



8/16/2018 U.S. Seismic Design Maps

Design Spectral Acceleration Parameters

Design Ground Motion (0.2 s)
Sps =75 Sms=%5%0.140=0.093 g

Design Ground Motion (1.0 s)
SDl =24 SMl =24%x0.100=0.067 g

https://earthquake.usgs.gov/designmaps/beta/us/ 8/14



8/16/2018 U.S. Seismic Design Maps

Design Response Spectrum

Long-Period Transition Period =T =12s

Figure 11.4-1: Design Response Spectrum

< T<T0:Sa:SDS(O.4+O.6T/T0)
=0.093 e —

DS TOSTSTS.Sa—SDS
TS<TSTL:Sa:SD1/T

2
T>TL:Sa=SDlTL/T

Spy =0.067

Spectral Response Acceleration, Sa (g)

T,=0.143 T4=0.715 1.000

Period, T (sec)
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8/16/2018 U.S. Seismic Design Maps

MCER Response Spectrum

The MCER response spectrum is determined by multiplying the design response spectrum above by 1.5.

Sus =0.140

Syp=0.100

Spectral Response Acceleration, Sa (g)

T,=0.143 Tg=0.715 1.000

Period, T (sec)

https://earthquake.usgs.gov/designmaps/beta/us/ 11/14



8/16/2018 U.S. Seismic Design Maps

https://earthquake.usgs.gov/designmaps/beta/us/ 12/14



8/16/2018 U.S. Seismic Design Maps

Additional Geotechnical Investigation Report Requirements for Seismic Design
Categories D through F

Table 11.8-1: Site Coefficient for Fpgp

Mapped MCE Geometric Mean (MCEg) Peak Ground Acceleration

Site Class PGA<0.10 PGA=0.20 PGA=0.30 PGA=0.40 PGA=0.50 PGA=0.60
A 0.8 0.8 0.8 0.8 0.8 0.8
B (measured) 0.9 0.9 0.9 0.9 0.9 0.9
B (unmeasured) 1.0 1.0 1.0 1.0 1.0 1.0
C 1.3 1.2 1.2 1.2 1.2 1.2
D (determined) 1.6 1.4 1.3 1.2 1.1 1.1
D (default) 1.6 1.4 13 1.2 1.2 1.2
E 2.4 1.9 1.6 1.4 1.2 1.1
F See Section 11.4.7

Note: Use straight-line interpolation for intermediate values of PGA

Note: Where Site Class D is selected as the default site class per Section 11.4.2, the value of Fjg5 shall not be less than 1.2.

For Site Class = D (default) and PGA =0.043 g, Fpga = 1.600

Mapped MCEg
PGA=0.043 g

Site-adjusted MCEg
PGAy = FpgaPGA = 1.600 x 0.043 =0.068 g

https://earthquake.usgs.gov/designmaps/beta/us/ 13/14
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