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Submitted via electronic mail

Mr. Gerald Demers

Wisconsin Department of Natural Resources
1027 West Saint Paul Avenue

Milwaukee, W1 53233

Subject: Plan of Operations Modification Request
Initial Permitting of CCR Landfill
Wisconsin Power and Light Company
1-43 Ash Disposal Facility (License #2853)
Wisconsin Power and Light Company
Sheboygan, WI

Dear Mr. Demers,

On behalf of Wisconsin Power and Light Company (WPL), Alliant Energy is submitting this Plan
of Operations Modification intended to meet the requirements of NR 514.045 for Initial Permitting
of a CCR Landfill. As described in the document and discussed with the Department staff via
conference call, this Plan Modification Request for the Edgewater 1-43 Landfill (#2853) will be
supplemented with additional information in the coming weeks.

Thank you very much for your consideration of this initial submittal. If you have any questions or
comments regarding this information, please call me at (608) 458-3853.

Regards,

o

Jeff Maxted
Manager — Environmental Services
Alliant Energy

CC:  Mark Peters — Wisconsin DNR
Eric Sandvig, Director of Operations — Edgewater Generating Station
Jim Jakubiak, Lead GENCO Environmental Specialist — Edgewater Generating Station
Phil Gearing, Eric Nelson, Tom Karwoski — SCS Engineers
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Mr. Gerald Demers

Wisconsin Department of Natural Resources
1027 W. St. Paul Ave

Milwaukee, WI 53233

Subject: Plan of Operation Modification Request WDNR CCR Code Update
Edgewater I-43 Ash Disposal Facility, License #2853
Sheboygan, Sheboygan County, Wisconsin

Dear Mr. Demers:

On behalf of Wisconsin Power and Light Company (WPL), SCS Engineers (SCS) prepared this Plan
Modification Request/Plan of Operation Update for the Edgewater I-43 Ash Disposal Facility, License
No. 2853, in Sheboygan, Wisconsin. This Plan Modification Request/Plan of Operation Update
covers information for the Wisconsin Department of Natural Resources (WDNR) Coal Combustion
Residual (CCR) Code Update to demonstrate compliance with NR 514.045. WPL and SCS plan to
submit additional addenda, as discussed below.

FUTURE ADDENDUM ITEMS

As discussed during the January 23, 2023 teleconference, attended by representatives from the
WDNR, Alliant Energy, WPL, and SCS, there are additional items in progress that may be addressed
through future addenda to this Plan Modification Request/Plan of Operation Update. These items
include:

Endangered Resource Review

Slope stability analysis for closure slopes

Beneficial use pad design

Groundwater monitoring network demonstration under NR 514.045(1)(h)
Updated sampling plan under NR 514.045(1)(h)

If you have any questions regarding this addendum, please contact Jeff Maxted with Alliant Energy at
(608) 458-3853.

Sincerely,

Mark R. Huber, PE Phil Gearing, PE

Design Director Senior Project Manager
SCS Engineers SCS Engineers

2830 Dairy Drive, Madison, WI 53718-6751 | 608-224-2830 | eFax 608-224-2839
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cc:  Mark Peters, WDNR
Tony Peterson, WDNR
Jeff Maxted, Alliant Energy
Matt Bizjack, Alliant Energy
Jim Jakubiak, WPL

Encl. Plan of Operation Modification Request WDNR CCR Code Update
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CERTIFICATION

“I, Phillip E. Gearing, hereby certify that | am a licensed professional engineer in the State of
Wisconsin in accordance with the requirements of ch. A-E 4, Wis. Adm. Code; that this document has
been prepared in accordance with the Rules of Professional Conduct in ch. A-E 8, Wis. Adm. Code;
and that, to the best of my knowledge, all information contained in this document is correct and the
document was prepared in compliance with all applicable requirements in chs. NR 500 to 538, Wis.
Adm. Code."
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1.0 INTRODUCTION

On behalf of Wisconsin Power and Light Company (WPL), SCS Engineers (SCS) prepared this Plan of
Operation Modification (Plan Mod) Request for the 1-43 Ash Disposal Facility. See Figure 1 for the
site location. This Plan Mod Request is submitted in accordance with the requirements of

NR 514.045 and to demonstrate compliance with coal combustion residual (CCR) regulations that
became effective in August 2022.

The I-43 facility includes a closed CCR landfill (Phase 1 and 2) and an existing (active) CCR landfill.
The two landfills are located on the same property, but are not contiguous. The existing CCR landfill
currently consists of three existing CCR modules in Phase 3 (Modules 1 and 2) and Phase 4

(Module 1). These three existing CCR modules are contiguous and managed as a single landfill by
the facility. This Plan Mod Request addresses Phase 3, Modules 1 and 2, and Phase 4, Module 1
(the CCR landfill). The previously approved design for the landfill also includes Phase 4, Modules 2
and 3, but at this time it is not certain that these modules will be constructed. WPL reserves the right
to provide additional information for the permitted disposal space in Phase 4, Modules 2 and 3 ata
later date.

2.0 PERFORMANCE AND LOCATION CRITERIA
NR514.045 (1)

“..The plan of operation modification shall address all phases of the CCR landfill. At a minimum,
the plan of operation modification shall include all of the following:”

2.1 PERFORMANCE CRITERIA UNDER NR 514.045 (1)(b)
NR 514.045 (b)

“A demonstration that all phases of the CCR landfill meet the performance criteria under s.
NR 504.04 (4) (a), (b), and (c).”

NR 504.04 (4)

“PERFORMANCE STANDARDS. No person may establish, construct, operate, maintain or permit
the use of property for a landfill if there is a reasonable probability that the landfill will cause:”

2.1.1 Compliance With NR 504.04 (4)(a)
NR 504.04 (4) (a)

“A significant adverse impact on wetlands as provided in ch. NR 103.”

Phase 3, Module 1 and Phase 4, Module 1 are not located in wetlands. The location of Phase 3,
Module 1 and Phase 4, Module 1 are shown on Figure 2, and maps from a 2009 wetland delineation
study conducted by NRC, Inc. are included in Appendix Al.

A wetland delineation conducted in 2009 (Appendix Al) identified one wetland (“Wetland 1”) within
the Phase 3, Module 2 area (Figure 2). WPL received a wetland permit for the permanent filling of
Wetland 1 (0.81 acres) from the WDNR as required by NR 103. Through the permitting process,

Plan of Operation Modification Request WDNR CCR Code Update www.scsengineers.com
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WDNR and WPL determined that construction of Phase 3 Module 2 would have no adverse impact
on wetlands as provided in NR 103, and the wetland was removed prior to construction of the
Module 2 liner. No additional wetlands were delineated within the Phase 3, Module 2 area.

Run-off from the active portions of the facility (contact water) is handled as leachate and is collected
by a leachate collection system or internal swales, which route the contact water run-off to a
composite-lined contact water basin (shown on Figure 2), preventing contact water from having an
adverse impact on wetlands.

The detention/sedimentation basin, shown on Figure 2, is designed to collect storm water diverted
from covered portions of the CCR landfill. The detention/sedimentation basin is sized to handle
storm water from a 25-year, 24-hour storm event without overtopping during the 100-year, 24-hour
storm event and to allow a 15-micron particle size to settle out during a design storm event to
prevent adverse impacts on downstream wetlands. The detention/sedimentation basin discharges to
the northwest, into an existing drainage way.

Storm water from outside of the CCR landfill to the east is directed via the run-on diversion swale to
the northern detention basin for treatment. Storm water from these areas does not result in adverse
impacts to downstream wetlands.

2.1.2 Compliance With NR 504.04 (4)(b)
NR 504.04 (4) (b)

“A take of an endangered or threatened species in accordance with s. 29.604, Stats.”

An Endangered Resources Preliminary Assessment was completed for this report. Based on this
assessment, there is potential to impact a nearby waterbody where a state listed fish, mussel, or
aquatic insect may be present. No area affected by construction or operations of the CCR Landfill
has been identified as critical habitat for endangered or threatened species. If construction occurs
on the site, appropriate erosion and runoff prevention measures will be implemented to prevent the
take of an endangered or threatened species in accordance with s. 29.604, Wis. Stats. A full
Endangered Resources Review will be completed and included as an addendum to this plan.

2.1.3 Compliance With NR 504.04 (4)(c)
NR 504.04 (4) (c)

“A detrimental effect on any surface water.”

The landfill manages storm water in accordance with permits and approvals that prevent a
detrimental impact on any surface water, including Wisconsin Pollution Discharge Elimination
System (WPDES) Storm Water Tier 2 Discharge Permit Coverage issued by the Department on
October 12, 2016. Storm water runoff calculations were performed to demonstrate that the existing
storm water sedimentation basin and proposed storm water management features included in the
CCR landfill can accommodate and safely convey the runoff from a 25-year, 24-hour storm event
during post closure conditions. Calculations were provided with the March 2015 submission of the
Plan Modification Request/Plan of Operation Update. Storm water that comes into contact with
waste is routed to a lined basin and then pumped via force main and gravity sewer to the Sheboygan
Wastewater Treatment Plant in accordance with a pre-treatment agreement.

Plan of Operation Modification Request WDNR CCR Code Update www.scsengineers.com
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2.2 LOCATIONAL CRITERIA UNDER NR 514.045 (1)(c)
NR 514.045 (c)

“A demonstration that all phases of the CCR landfill meet the locational criteria under s. NR
504.04 (3) (g), (h), and (i)....”

NR 504.04 (3)

“LOCATIONAL CRITERIA. No person may establish, construct, operate, maintain or permit the
use of property for a landfill where the limits of filling are or would be within the following areas:”

2.2.1 Compliance With NR 504.04 (3)(g)
NR 504.04 (3) (g)

“Within 200 feet of a fault that has had displacement in Holocene time.”

Based on a review of the U.S. Geological Survey (USGS) Quaternary faults database and map as
shown in Appendix A2, the CCR landfill is not located within 200 feet of the outermost damage zone
of a fault that has had displacement in Holocene time. In NR 500.03 (103), Holocene is defined as
the most recent epoch of the Quaternary period extending from the end of the Pleistocene Epoch to
the present. The USGS map shows that no faults are located in Wisconsin.

222 Compliance With NR 504.04 (3)(h)
NR 504.04 (3) (h)

“Within seismic impact zones.”

The CCR landfill is not located in seismic impact zones. NR 500.03 (208) defines a seismic impact
zone as an area having a 10 percent or greater probability that the maximum expected horizontal
acceleration in lithified earth material, expressed as a percentage of the earth’s gravitational pull (g),
will exceed 0.10 g in 50 years. Based on a review of the USGS 2014 Long-Term Model National
Seismic Hazard Map (see Appendix A3), the maximum expected horizontal acceleration for the
majority of Wisconsin, including all of Sheboygan County, is less than 0.04 g, below the threshold for
a seismic impact zone.

2.2.3 Compliance With NR 504.04 (3)(i)
NR 504.04 (3) (i)

“Within unstable areas.”

Unstable areas are addressed in Section 2.2.4.

2.2.4 Compliance With NR 514.045 (1)(c)(1)
NR 514.045 (1)(c)

“...The demonstration shall address all of the following factors, at a minimum, when determining
whether an area is unstable:”

Plan of Operation Modification Request WDNR CCR Code Update www.scsengineers.com
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NR 514.045 (1)(c)(1)
“On-site or local soil conditions that may result in significant differential settling.

As discussed in Appendices A4 and A5, and as shown by the geologic cross sections from the 1977

Preliminary Site Feasibility Report prepared by Mead & Hunt, Inc. (see Appendix A6), the CCR landfill
is not located in on-site or local soil conditions that may result in significant differential settling. The
site soils consist of stiff to very stiff clay till that extend to depths greater than 90 feet. Because the

clays are stiff to very stiff, they are not susceptible to appreciable differential settlement that would

affect the performance of the landfill.

225 Compliance With NR 514.045 (1)(c)(2)
NR 514.045 (1)(c)(2)

“On-site or local geologic or geomorphologic features.”

As discussed in Appendices A4, A5, and A8, and shown by the geologic cross sections in
Appendix A6, the CCR landfill is not located in on-site or local geologic or geomorphologic features
that are unstable. The cross sections show stiff to very stiff clay till that extend to depths greater
than 90 feet. These geologic features provide a stable foundation for the CCR landfill.

This assessment is confirmed by the interim slope stability analysis in Appendix A7 that indicates the
slope stability safety factors are acceptable (i.e., safety factors against block or circular failure
greater than or equal to 1.3 for interim conditions). Final grade waste stability analysis will be
submitted as an addendum to this Plan.

2246 Compliance With NR 514.045 (1)(c)(3)
NR 514.045 (1)(c)(3)

“On-site or local human—made features or events both surface and subsurface.”

As shown by the geologic cross sections in Appendix A6, the CCR landfill is not located in on-site or
local human-made features or events (both surface and subsurface) that are unstable. Prior to
development of the landfill, the historical site use was agricultural with minimal site disturbance.

As discussed in Appendix A8, seepage from groundwater or surface water is unlikely to cause
instability. The facility is designed with adequate run-on and run-off control systems. Groundwater
monitoring wells at the perimeter of the facility show that groundwater hydraulic gradients are
downward and therefore groundwater is unlikely to negatively impact the performance of the facility.

2.3 LOCATIONAL CRITERIA UNDER NR 514.045 (1)(d)

2.3.1 Compliance With NR 514.045 (1)(d)
NR 514.045 (1)(d)

“A demonstration that the facility or practices near floodplains may not restrict the flow of the
regional flood, reduce the temporary water storage capacity of the floodplain, or result in

Plan of Operation Modification Request WDNR CCR Code Update www.scsengineers.com
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washout of solid waste so as to pose a hazard to human life, wildlife, or land or water
resources.”

The CCR landfill is not located within a floodplain as shown in Appendix A9.

2.4 LOCATIONAL CRITERIA UNDER NR 514.045 (1)(e)

2.4.1 Compliance With NR 514.045 (1)(e)
NR 514.045 (1)(e)

“A demonstration that the facility or practices may not result in the destruction or adverse
modifications of the critical habitat of endangered or threatened species as identified under s.
NR 27.03 (1).”

An Endangered Resources Preliminary Assessment was completed for this report. No area affected
by construction or operations of the CCR Landfill has been identified as critical habitat for
endangered or threatened species. A full Endangered Resources Review will be completed and
included as an addendum to this plan.

3.0 LANDFILL DESIGN DEMONSTRATION

3.1 LANDFILL DESIGN DEMONSTRATION UNDER NR 514.045 (1)(f)
NR 514.045 (1)(f)

“A demonstration that the CCR landfill design meets requirements under s. NR 504.12 or an
alternate design under s. NR 504.10. The demonstration shall include a design report,
engineering drawings, and calculations.”

3.1.1 Landfill Design Demonstration Under NR 504.12

3.1.1.1 Compliance With NR 504.12 (2)

NR 504.12 (2)
“RUN—ON AND RUN-OFF CONTROLS. An existing or new CCR landfill or any lateral expansion of
a CCR landfill shall be designed, constructed, operated, and maintained with a run—off and
run—on control system in accordance with the requirements under s. NR 504.09 (1) (f) and (g)
and all of the following:”

NR 504.09 (1)(f)

“Storm water shall be diverted away from the active fill area of the landfill and any borrow areas
to a sedimentation control structure.”

Storm water run-on is controlled by berms and swales around the perimeter of the landfill that divert
storm water away from the landfill and to the detention basin on the north end of the property.

Plan of Operation Modification Request WDNR CCR Code Update www.scsengineers.com
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Run-off from areas of the existing CCR units where final or intermediate cover is in place is diverted
into the perimeter drainage swales, which drain to the on-site detention/sedimentation basin.
Intermediate swales/berms, downslope flumes, and energy dissipaters on the final cover help
minimize erosion of the final cover and divert water to the perimeter drainage system, and ultimately
to the on-site detention/sedimentation basin. Run-off from the active portions of the existing CCR
units at the facility is handled as contact water and is collected by a leachate collection system or
internal swales, which route the contact water to a composite-lined contact water basin.

NR 504.09 (1)(g)

“Containment berms placed around active fill areas shall be designed to control and collect the
liquid volume resulting from the 25 year, 24—hour storm event. The design shall consider the
volume of liquid generated from active fill areas which shall include areas with exposed solid
waste or areas with waste covered by daily cover. Storm water in contact with active fill areas
shall be handled and treated as leachate in accordance with ch. NR 506.”

The storm water features described above are designed to handle run-on and run-off from a 25-year,
24-hour storm event. Storm water run-off calculations are included in Appendix B1, including
calculations from the 2008 Plan of Operation (Appendix B1.1) and the 2015 Plan of Operation
Modification (Appendix B1.2).

The calculations from the 2008 Plan of Operation describe the storm water management design and
provide calculations showing that the run-on control system will prevent flow onto the active portion
of the CCR units during the peak discharge from a 25-year, 24-hour storm. The calculations from the
2015 Plan of Operation Modification describe the updated storm water management design
features from the 2008 Plan of Operation and provide calculations showing that the run-off control
system for the active portions of the CCR units will collect and control the water volume resulting
from a 25-year, 24-hour storm. A calculation (2016) was also completed to determine the maximum
starting water elevation in the contact water basin prior to a 25-year, 24-hour storm event in order to
accommodate the volume from the active landfill area (contact water handling areas) and direct
discharges into the contact water basin (Appendix B1.3). The contact water basin storage calculation
is conservative due to the installation of a force main in 2019 that allows WPL to discharge contact
water collected in the basin to the local sanitary sewer. The pumping of contact water into the force
main allows for maintenance of water levels in the contact water basin and assists with providing
sufficient water storage between storm events.

Currently available design storm event data from National Oceanic and Atmospheric Administration
NOAA Atlas 14, Volume 8, Version 2 and the design calculations described above were reviewed at
the time of the 2021 update. Current design storm event data does not substantially affect the
results of design calculations provided in Appendix B1.

NR 504.12 (2)(a)

“A run—on control system shall prevent flow onto the active portion of the CCR landfill during the
peak discharge from a 24—hour, 25-year storm.”

The entire facility has run-on and run-off control in place, as approved by the WDNR and described
further in Appendix C2. Run-on is controlled by berms and swales around the perimeter of the landfill
that divert storm water away from the landfill to a sedimentation basin.

Plan of Operation Modification Request WDNR CCR Code Update www.scsengineers.com
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NR 504.12 (2)(b)

“A run—off control system from the active portion of the CCR landfill shall collect and control, at a
minimum, the water volume resulting from a 24—hour, 25-year storm.”

Run-off from the active portions of the existing CCR units at the facility is handled as contact water
and is collected by a leachate collection system or internal swales, which route the contact water to
a composite-lined contact water basin. The contact water in the basin is used for ash conditioning,
and other applications within the CCR units. Water in the contact water basin is also pumped
through a force main to the sanitary sewer then on to the local waste water treatment facility for
disposal.

Run-off from areas of the existing CCR units where intermediate/final cover is in place (which
prevents contact with CCR) is diverted into the perimeter drainage swales, which drain to the on-site
detention/sedimentation basin. Intermediate swales/berms, downslope flumes, and energy
dissipaters on the final cover help minimize erosion of the final cover and divert water to the
perimeter drainage system, and ultimately to the on-site detention/sedimentation basin.

3.1.1.2 Compliance With NR 504.12 (3)
NR 504.12 (3)(a)

“LINER DESIGN. (a) A new CCR landfill or a lateral expansion of a CCR landfill shall be designed,
constructed, operated, and maintained with a composite liner that meets the requirements
under s. NR 504.06 (2) and (3) and a leachate collection and removal system that meets the
requirements under s. NR 504.06(5). The composite liner shall consist of 2 components; the
upper component shall consist of a nominal 60—mil or thicker geomembrane liner, and the
lower component shall consist of a minimum 4—foot—thick layer of compacted clay. A GCL and
soil barrier may be used in place of the clay layer of a composite liner in accordance with s.

NR 504.06 (7). In addition to the minimum design and construction criteria for landfill liners and
leachate collection systems under s. NR 504.06, the liner and leachate collection system shall
meet all of the following:....”

For Phase 3, Modules 1 and 2, and Phase 4 Module 1 construction commenced prior to October 19,
2015. These modules do not fall under the NR 500.03 (152m) definition of “New CCR landfill” and
meet the definition of “Existing CCR landfill” under NR 500.03 (76m). As existing CCR landfill
modules, NR 504.12(3) is not applicable to Phase 3, Modules 1 and 2, and Phase 4, Module 1. At
this time, future modules are not planned to be constructed. If future construction is planned, the
design requirements of NR 504.12 (3) will be revisited for the new modules.

3.1.1.3 Compliance With NR 504.12 (4)
NR 504.12 (4)(a)

“A new or existing CCR landfill or a lateral expansion of a CCR landfill shall be designed and
constructed with a final cover system that meets the requirements under s. NR 504.07.”

Plan of Operation Modification Request WDNR CCR Code Update www.scsengineers.com
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An alternate final cover system was approved by WDNR in June 2015 for Phase 3 and Phase 4 areas
of final cover. The alternate cover consists of the following components (meeting the requirements of
NR 504.07), from bottom to top:

2-foot-thick clay cap

40-mil-thick geomembrane

Geonet geocomposite drainage layer
12 inches of rooting zone material

6 inches of topsoil

Phase 3, Module 1 and Phase 4, Module 1 have received some alternative final cover over outer
sideslope areas that will no longer receive CCR (Area 1 and Area 2, Figure 2). Figure 6 shows the
final cover detail and Figure 7 shows the final cover grades.

The alternative final cover design has been developed to meet the requirements of NR 504.12(4)(b)
and is discussed in detail below.

NR 504.12 (4)(b)

“The owner or operator of a new or existing CCR landfill or a lateral expansion of a CCR landfill
may propose an alternative final cover system design within a written closure plan in accordance
with s. NR 504.10 and all of the following:”

The alternative final cover system design previously approved by the Department in accordance with
NR 504.10 is described further within the written closure plan provided in this Plan of Operation
Update (Appendix C3). The final cover system design also complies with the federal requirements
under 40 CFR Part 257, Subpart D.

NR 504.12 (4)(b)(1)

“The permeability of the final cover system shall be less than or equal to the permeability of any
bottom liner system or natural subsoils present or shall be no greater than 1 x 10-5 cm/sec,
whichever is less.”

The permeability of the final cover system is less than or equal to the permeability of the bottom liner
system and is less than 1 x 105 centimeters per second (cm/sec) required by the rule. The final
cover system 2-foot thick clay cap is compacted to 1x10-7 cm/sec permeability. Please see the
Closure Plan (Appendix C3) for more information.

NR 504.12 (4)(b)(2)

“The design of the final cover system shall include an infiltration layer that achieves an
equivalent reduction in infiltration as the layers specified under s. NR 504.07 (4).”

The final cover includes 2 feet of compacted clay as required by NR 504.07(4) in addition to other
layers to achieve an equivalent reduction in infiltration. The final cover system also includes features
to minimize the amount of precipitation that could potentially infiltrate, including grading to promote
surface water runoff and a later drainage layer. The surface layer of 18 inches of soil supports
vegetation that assists with erosion control. Water that infiltrates through the vegetative support
layers is collected by the lateral drainage layer (geonet geocomposite) and routed to the perimeter
drainage system. Please see the Closure Plan (Appendix C3) for more information.

Plan of Operation Modification Request WDNR CCR Code Update www.scsengineers.com
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NR 504.12 (4)(b)(3)

“The design of the final cover system shall include an erosion layer that provides equivalent
protection from wind or water erosion as the topsoil layer specified under s. NR 504.07 (7).”

The erosion of the final cover system is minimized with a vegetative support layer consisting of

12 inches of uncompacted rooting zone material and 6 inches of topsoil. In addition, the surface has
intermediate drainage swales to reduce the flow lengths down the final cover slope, also aiding in
erosion control. Where needed, the intermediate drainage swales are connected to downslope
flumes and energy dissipaters to control storm water runoff and prevent erosion of the final cover.

NR 504.12 (4)(b)(4)

“The disruption of the integrity of the final cover system shall be minimized through a design that
accommodates settling and subsidence.”

The design of the final cover system accommodates settling and subsidence of the CCR fill below the
cover. The CCR at the existing CCR landfill is placed dry and is compacted in place. CCR continues to
consolidate and gain strength as filling progresses prior to final cover placement. The final cover
system is designed with a maximum slope of 25 percent (4 horizontal to 1 vertical). Because the
final cover has a relatively large positive slope and the CCR has been gaining strength over time, the
final cover is expected to easily accommodate the remaining relatively minor settlement potential of
the CCR fill when fill placement ends and the landfill is closed.

3.1.2 Alternate Landfill Design Demonstration Under NR 504.10
NR 504.10 (1)(a)

“An applicant may design a high volume industrial waste landfill to meet the standards
contained in ss. NR 504.05 to 504.09 or may propose an alternative design in accordance
with the provisions of this section.”

The CCR landfill has been designed to meet the standards contained in NR 504.05 to NR 504.09.
However, an alternative final cover design that meets the requirements of NR 504.07 is being

proposed, as discussed in Section 3.1.1.3. The alternative final cover design was approved by WDNR
in the June 2015 plan of operation modification approval.

4.0 OPERATIONAL PLANS

4.1 LANDFILL DESIGN DEMONSTRATION UNDER NR 514.045 (1)(g9)
NR 514.045 (1)(g)

“The plans required under s. NR 514.07 (10).”

4.1.1 Plans Required Under NR 514.07 (10)
NR 514.07 (10)

“ADDITIONAL REQUIREMENTS FOR CCR LANDFILLS. The owner or operator of a new or existing
CCR landfill or lateral expansion of a CCR landfill shall update the plan of operation every 10
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years during the landfill’s active life to comply with regulations in place at the time of the update.
The plan of operation update will be considered a plan of operation modification, but shall follow
the completeness, review times, and pre—plan of operation submittal public meeting
requirements under s. NR 514.04. The plan of operation for all CCR landfills shall include all of
the following:”

41.1.1 Compliance With NR 514.07 (10)(a)
NR 514.07 (10)(a)

“A CCR fugitive dust control plan in accordance with all of the following:

1. The plan shall identify and describe the CCR fugitive dust control measures the owner or
operator will use to minimize CCR from becoming airborne at the facility. The owner or
operator shall select and include in the CCR fugitive dust control plan the CCR fugitive
dust control measures that are most appropriate for site conditions, along with an
explanation of how the measures selected are applicable and appropriate for site
conditions. Control measures may include any of the following:

a. Locating CCR inside an enclosure or partial enclosure.
b. Operating a water sprayer or fogging system.
¢. Reducing fall distances at material drop points.
d. Using wind barriers, compaction, or vegetative covers.
e. Establishing and enforcing reduced vehicle speed limits.
f. Paving and sweeping roads.
8. Covering trucks transporting CCR.
h. Reducing or halting operations during high wind events.
i. Applying a daily or intermediate cover.
2. The plan shall include procedures to wet CCR with water to a moisture content that will

prevent wind dispersal but will not result in free liquids. In lieu of water, wetting of CCR
may be accomplished with an appropriate chemical dust suppression agent.

3. The plan shall include a description of the procedures the owner or operator will follow to
periodically assess the effectiveness of the control plan. At a minimum, the assessment
shall include a visual inspection at least every 7 days, unless the CCR landfill is inactive
and all areas are covered by intermediate or final cover.

4. The plan shall be modified in accordance with s. NR 514.04 (6) whenever there is a
change in conditions that may substantially affect the plan of operation.

5. The plan shall address the preparation of an annual fugitive dust control report in
accordance with s. NR 506.20 (3) (a).”

A CCR fugitive dust control plan that complies with NR 514.07 (10)(c) is in place. The amended CCR
fugitive dust control plan is included in Appendix C1.
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4.1.1.2

Compliance With NR 514.07 (10)(b)

NR 514.07 (10)(b)

“A run—on and run—off control system plan that includes all of the following:

1.

A run—on and run—off control system designed in accordance with the requirements
under s. NR 504.12 (2).

Plan sheets depicting the location of run—on and run—off control features, detail
drawings, and supporting engineering calculations.

Construction procedures and a schedule for construction.

Modification every 5 years from the date of the most recent plan approval or whenever
there is a change in conditions that may substantially affect the written plan in effect.
The modification shall be requested by the owner or operator in accordance with s. NR
514.04 (6) prior to the 5—year deadline.”

A run-on and run-off control system plan that complies with NR 514.07 (10)(b) is in place. The
amended run-on and run-off control system plan is included in Appendix C2.

4113

Compliance With NR 514.07 (10)(c)

NR 514.07 (10)(c)

“A written closure plan in accordance with the requirements under s. NR 514.06 (10) and all of
the following:

1.

A narrative description of how the CCR landfill will be closed, including a description of
the steps necessary to close the CCR unit at any point during the active life of the CCR
unit, consistent with recognized and generally accepted good engineering practices.

A description of the final cover system, designed in accordance with s. NR 504.07, and
the methods and procedures to be used to install the final cover.

A demonstration, including a narrative discussion, of how final closure will meet the
performance standards under s. NR 506.083 (6).

An estimate of the maximum volume in cubic yards of CCR that will be disposed on-site
over the active life of the CCR landfill.

An estimate of the largest area of the CCR landfill that will require a final cover at any
time during the CCR landfill’s active life.

A schedule for completion of all closure activities, including ban estimate of the year in
which all closure activities for the CCR landfill will be completed. The schedule shall
provide sufficient information to describe the sequential steps that will be taken to close
the CCR landfill, including identification of major milestones such as coordinating with
other agencies and obtaining other necessary approvals or permits, installation of the
final cover system, and the estimated timeframes to complete each step or phase of

Plan of Operation Modification Request WDNR CCR Code Update www.scsengineers.com

11


http://www.scsengineers.com/

CCR landfill closure. If the estimated timeframes to complete closure exceed the
timeframes specified under s. NR 506.083 (3) (a), the plan shall include the
site—specific information, factors and considerations that support any time extension.

The plan shall be modified in accordance with s. NR 514.04 (6) whenever there is a
change in conditions that may substantially affect the written closure plan or
unanticipated events necessitate a revision of the written closure plan. The modification
shall be submitted to the department in writing at least 60 days prior to a planned
change in the operation of the CCR landfill, or no later than 60 days after an
unanticipated event requires the need to revise an existing written closure plan. If a
written closure plan is revised after closure activities have commenced for a CCR landfill,
the owner or operator shall submit the modification request to the department no later
than 30 days following the triggering event.

If closure of the CCR landfill will be accomplished through removal of CCR from the CCR
landfill, the closure plan shall be modified and approved by the department prior to
implementation in accordance with s. NR 514.04 (6). The closure plan shall include a
description of the procedures to remove the CCR and decontaminate all areas affected
by the CCR landfill in accordance with s. NR 506.08 (5).

A written closure plan that complies with NR 514.07 (10)(c) is in place for Phase 3 (Modules 1
and 2) and Phase 4 (Module 1). The amended written closure plan is included in Appendix C3.

Compliance With NR 514.07 (10)(d)

NR 514.07 (10)(d)

“A written long—term care plan that addresses all of the following:

A description of the monitoring and maintenance activities and the frequency at which
those activities will be performed. The activities shall include, at a minimum, all of the
following:

a. Long—term care activities specified under s. NR 514.06 (11).

b. Maintaining the integrity and effectiveness of the final cover system, including
making repairs to the final cover as necessary to correct the effects of settlement,
subsidence, erosion or other events, and preventing run—on and run—off from
eroding or otherwise damaging the final cover.

¢. Maintaining the effectiveness of the leachate collection and removal system and
operating the leachate collection and removal system in accordance with the
requirements under s. NR 504.12 (3) (a). d. Maintaining the groundwater monitoring
system and monitoring the groundwater in accordance with ch. NR 507 and the
sampling plan approval.

The name, address, telephone number, and email address of the person or office to
contact about the facility during long— term care.

A description of the planned uses of the property during long—term care. Post—closure
uses may not disturb the integrity of the final cover, liner, or any other component of the
landfill, or the function of the monitoring systems unless approved in writing by the
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department. A written request for approval as part of the plan of operation submittal or a
modification shall include a demonstration that disturbance of the final cover, liner, or
other component of the containment system, including any removal of CCR, will not
increase the potential threat to human health or the environment. The demonstration
shall be certified by a professional engineer in accordance with s. NR 500.05 (4) (a).”

A written long-term care plan that complies with NR 514.07 (10)(d) is in place for Phase 3
(Modules 1 and 2) and Phase 4 (Module 1). The amended written long—term care plan is included in
Appendix C4.

41.1.5 Compliance With NR 514.07 (10)(e)
NR 514.07 (10)(e)

“The long—term care plan under par. (d) may be modified in accordance with s. NR 514.04 (6).
The owner or operator shall modify the long—term care plan whenever there is a change in the
operation of the CCR landfill that would substantially affect the written long—term care plan in
effect; or after long—term care activities have commenced, when unanticipated events
necessitate a revision of the written long—term care plan. The modification shall be submitted to
the department in writing at least 60 days prior to a planned change in the operation of the CCR
landfill, or no later than 60 days after an unanticipated event requires the need to revise an
existing long—term care plan. If a written long—term care plan is revised after long—term care
activities have commenced for a CCR landfill, the owner or operator shall submit the
modification request to the department no later than 30 days following the triggering event.”

Any modification of the written long—term care plan will be submitted to the department in writing in
compliance with NR 514.07 (10)(e).

5.0 GROUNDWATER MONITORING NETWORK
DEMONSTRATION

5.1 GROUNDWATER MONITORING NETWORK DEMONSTRATION
UNDER NR 514.045 (1)(h)

NR 514.045 (1)(h)
“A demonstration that the CCR groundwater monitoring system complies with the requirements
under s. NR 507.15 (3), including documentation of the design, installation, and development of
any CCR wells.”

To be provided in an addendum to this report, per discussions with the WDNR.
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6.0 UPDATED SAMPLING PLAN

6.1 UPDATED SAMPLING PLAN UNDER NR 514.045 (1)(h)
NR 514.045 (1)(i)

“An updated sampling plan that addresses the requirements under s. NR 507.15 (3).”

To be provided in an addendum to this report, per discussions with the WDNR.

7.0 ADDENDUM DOCUMENTS
7.1 BENEFICIAL USE PAD

As part of the closure of the ash ponds at the Edgewater Generating Station, the coal combustion
residuals (CCR) beneficial use storage area was also closed. Based on our discussions, the EDG
facility continues to produce CCR materials that can be beneficially reused creating a need for a new
storage area. Further development of plans for a potential new storage area will be submitted as an
addendum to this Plan.

7.2 ENDANGERED RESOURCES REVIEW

A full Endangered Resources Review will be completed and included as an addendum to this plan

7.3 FINAL SLOPE STABILITY ANALYSIS

Slope stability analysis for final closure conditions is in progress and will be submitted as an
addendum to this Plan.

7.4 CONDITIONS SUMMARY

An 1-43 historical conditions summary will be provided as an addendum to this plan.

7.5 GROUNDWATER MONITORING NETWORK DEMONSTRATION

The groundwater monitoring network demonstration under NR 514.045 (1)(h) will be provided as an
addendum to this plan.

7.6 UPDATED SAMPLING PLAN
The updated sampling plan under NR 514.045 (1)(h) will be provided as an addendum to this plan.
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Table 1

Coal Combustion Residual (CCR) Landfill Plan of Operation
Modification for Initial Permitting Checklist
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Table 1.
Coal Combustion Residual (CCR) Landfill Plan of Operation Modification for Initial Permitting Checklist
Section NR 514.045, Wis. Adm. Code
Wisconsin Power and Light Company - Edgewater 1-43 Ash Disposal Facility / SCS Engineers Project #25222259.00

REGULATORY REQUIREMENTS COMPLETE? LOCATION COMMENTS

Y N NA

NR 514.045(1)(a) Does the submittal meet the requirements under s. NR 500.05, including the
certifications required under s. NR 500.05(4)?

NR 500.05 GENERAL SUBMITTAL REQUIREMENTS.

(1) Has payment of the review fee of $30,500 been received?
Note: The department sends an invoice to the facility contact upon receipt of the submittal. Payment is due within 30 days of receipt of the
invoice.

(2) Has a cover letter detailing the desired action been submitted? Cover Letter

(3) Have the appropriate number of written and electronic copies been submitted to the department? N/A

(4) Are the report and plan sheets submitted under the seals and certifications of a licensed professional
engineer and professional geologist?

(5) Technical Procedures:

Were all test procedures specified in the report? N/A
Were all technical procedures used to investigate the facility current standard procedures? N/A
Were explanations and reasons given for deviations from any current standard method? N/A

(6) Do all maps, plan sheets, drawings, isometrics, cross-sections, figures, photographs and tables meet the
following requirements?

(a) No larger than 32 inches by 44 inches and no smaller than 8 %z inches x 11 inches.

Note: Section NR 514.045, Wis. Adm. Code requires engineering plans be drawn on standard 24 inch by 36-inch plan sheets. Figures 1-5

(b) Appropriate scale to show all required detail in sufficient clarity. Figures 1-5

(c) __numbered ___legends for all symbols

__referenced in the narrative ~ __horizontal & vertical scales Figures 1-5

__titled ___drafting and origination dates

(d) Use uniform scales. Figures 1-5

(e) Contain a north arrow. Figures 1-5

(f) Use mean sea level as the basis for all elevations. Figures 1-5

(g) Contain a survey grid based on monuments established in the field and which utilize a coordinate

system and datum, such as state plane coordinates, Universal Transverse Mercator (UTM), or Wisconsin Figures 1-5

Transverse Mercator.

(h) Show original topography and a grid system shown on the plan sheets that show construction, Fi 1.5
igures 1 -

operation, and closure topography.

(i)  Any cross-sections:

___Show survey grid locations,
__Reference major plan sheets, N/A
___Include a reduced diagram of plan view showing cross-section location.

(7) Atable of contents listing all sections of the submittal. Report Table of
Contents

(8) An appendix listing the following:

___names of all references __allraw data Report Appendices

__testing and sampling procedures __calculations

NR 514.045(1)(b) Does the submittal i a ation that all ph of the CCR landfill meet the

performance criteria under s. NR 504.04(4)(a), (b), and (c)?

NR 504.04(4) PERFORMANCE STANDARDS. Will the proposed landfill cause the following:

(a) A significant adverse impact on wetlands?
__yes no

Has a practicable alternatives analysis and a wetland functional values analysis been completed in

accordance with ch. NR 103, if a wetland will be affected by the proposed landfill or any noncommercial soil Report Section
borrow source activity? 2141
Note: See DNR wetland ion website (https://dnr.wisconsin.gov/topic/Wetlands/permits) to help ine if a wetland permit may
be needed per s. 281.36, Stats.
(b) A take of an endangered or threatened species in accordance with s. 29.604, Stats? Report Section
__yes __no 2.1.2
(c) A detrimental effect on any surface water? i
ves no Report Section

Note: Exemptions are not granted. 213

For new CCR landfills or a lateral expansion of a CCR landfill, if the landfill failed to make the demonstration

showing compliance with the criteria above, has the landfill ceased placing CCR in the CCR landfill per NR N/A

514.045(5)(b)?

NR 514.045(1)(c) Does the st i include a d tion that all phases of the CCR landfill meet the

locational criteria under s. NR 504.04(3)(g), (h), and (i)?

NR 504.04(3) LOCATIONAL CRITERIA. Are the proposed limits of filling within:
(g) 200 feet of a fault that has had displacement in Holocene time?
__yes __no Report Section
___If yes, was an exemption requested? 221
(h) Seismic impact zones? .
__yes _no Report Section
___If yes, was an exemption requested? 222
(i) Unstable areas? .
__yes __no Report Section
___If yes, was an exemption requested? 223

For new CCR landfills or a lateral expansion of a CCR landfill, if the landfill failed to make the demonstration

showing compliance with the criteria above, has the landfill ceased placing CCR in the CCR landfill per NR N/A

514.045(5)(b)?
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Table 1.
Coal Combustion Residual (CCR) Landfill Plan of Operation Modification for Initial Permitting Checklist
Section NR 514.045, Wis. Adm. Code
Wisconsin Power and Light Company - Edgewater 1-43 Ash Disposal Facility / SCS Engineers Project #25222259.00

REGULATORY REQUIREMENTS

COMPLETE?

LOCATION COMMENTS
Y N NA
NR 514.045(1)(c) (continued) Does the demonstration for unstable areas address all of the following
factors, at a minimum, when determining whether an area is
1. On-site or local soil conditions that may result in significant differential settling. Report Section
224
2. On-site or local geologic or geomorphologic features. Report Section
225
3. On-site or local human-made features or events both surface and subsurface. Report Section
2.2.6
For existing CCR landfills that do not comply with the location criteria for unstable areas specified above, has
the owner or operator, within 6 months of the determination, done the following per NR 514.045(5)(a):
__ceased placing CCR and non-CCR waste streams into the CCR landfill N/A
__closed the CCR landfill in accordance with the requirements under s. NR 506.083
Note: This timeframe does not apply if the owner or operator complies with the alternative closure procedures under s. NR 506.083 (7).
NR 514.045(1)(d) Does the i include a ation that the facility or practices near
floodplains will not cause the following effects:
___Restrict the flow of the regional flood
___Reduce the temporary water storage capacity of the floodplain .
. . . — Report Section
__Result in washout of solid waste so as to pose a hazard to human life, wildlife, or land or water resources. 231
Note: NR 504.04(3)(c) also requires no person may establish, construct, operate, maintain, or permit the use of property for a landfill where s
the limits of filling are or would be within a floodplain.
For new CCR landfills or a lateral expansion of a CCR landfill, if the landfill failed to make the demonstration
showing compliance with the criteria above, has the landfill ceased placing CCR in the CCR landfill per NR N/A
514.045 (5)(b)?
NR 514.045(1)(e) Does the submittal include a demonstration that the facility or practices will not result )
in the destruction or adverse modifications of the critical habitat of endangered or threatened species Report Section
as identified in s. NR 27.03(1)? 241
For new CCR landfills or a lateral expansion of a CCR landfill, if the landfill failed to make the demonstration
showing compliance with the criteria above, has the landfill ceased placing CCR in the CCR landfill per NR N/A

514.045 (5)(b)?

NR 514.045(1)(f) Does the st include a d 1 that the CCR landfill design meets
requirements under s. NR 504.12 or an alternate design under s. NR 504.10? Does the demonstration
include a design report, engineering drawings, and calculations?

Note: Complete NR 504.12 and if applicable NR 504.10 (for an alternate design) of the

NR 504 Design and Construction Criteria Completeness Checklist.

Report Section 3.0

For new CCR landfills or a lateral expansion of a CCR landfill, if the landfill failed to make the demonstration
showing compliance with NR 504.12 and NR 504.10 (for an alternate design), has the landfill ceased placing
CCR in the CCR landfill per NR 514.045(5)(b)?

N/A

NR 514.045(1)(g) Does the submittal include all of the plans required under s. NR 514.07(10)?

NR 514.07(10) PLAN OF OPERATION. Does the submittal include all of the following:

(a) A CCR fugitive dust control plan in accordance with all of the following:

1. The plan shall identify and describe the CCR fugitive dust control measures the owner will use to
minimize CCR from becoming airborne at the facility. The owner shall select and include in the CCR
fugitive dust control plan the CCR fugitive dust control measures that are most appropriate for site
conditions, along with an explanation. See s. NR 514.07 (10)(a)1. for control measure examples.

Appendix C1,
Measures for
Controlling Fugitive
Dust

2. The plan shall include procedures to wet CCR with water to a moisture content that will prevent wind
dispersal, but will not result in free liquids. In lieu of water, wetting of CCR may be accomplished with an
appropriate chemical dust suppression agent.

Appendix C1,
Procedure for
Conditioning CCR
Prior to Placement

3. The plan shall include a description of the procedures the owner will follow to periodically assess the
effectiveness of the control plan. At a minimum, the assessment shall include a visual inspection at least
every 7 days, unless the CCR landfill is inactive, and all areas are covered by intermediate or final cover.

Appendix C1,
Visual Inspections

4. The plan shall be modified in accordance with s. NR 514.04 (6) whenever there is a change in
conditions that may substantially affect the plan of operation.

Appendix C1,
Procedure for
Periodic Review of
CCR Fugitive Dust
Control Plan

5. The plan shall address the preparation of an annual fugitive dust control report in accordance with s.
NR 506.20 (3)(a).

Appendix C1,
Procedure for
Periodic Review of
CCR Fugitive Dust

Control Plan
(b) A run-on and run-off control system plan that includes all of the following:
1. Arun-on and run-off control system designed in accordance with the requirements under s. NR 504.12 Appendix C2,
(2). Section 2.0
2. Plan sheets depicting the location of run-on and run-off control features, detail drawings, and Appendix C2,
supporting engineering calculations. Figures and
Appendix A
3. Construction procedures and a schedule for construction. Appendix C2,
Section 2.3
4. Modification every 5 years from the date of the most recent plan approval or whenever there is a
change in conditions that may substantially affect the written plan in effect. The modification shall be Appendix C2,
requested by the owner in accordance Section 4.0

with s. NR 514.04 (6) prior to the 5-year deadline.

Page 2 of 5




Table 1.
Coal Combustion Residual (CCR) Landfill Plan of Operation Modification for Initial Permitting Checklist
Section NR 514.045, Wis. Adm. Code
Wisconsin Power and Light Company - Edgewater 1-43 Ash Disposal Facility / SCS Engineers Project #25222259.00

REGULATORY REQUIREMENTS COMPLETE? LOCATION COMMENTS

Y N NA

(c) A written closure plan in accordance with all requirements under NR 514.06 (10) and all of the following:

1. A narrative description of how the CCR landfill will be closed, including a description of the steps
necessary to close the CCR unit at any point during the active life of the CCR unit, consistent with Appendix C3,
recognized and generally accepted good engineering practices. Section 2.0

2. A description of the final cover system, designed in accordance with s. NR 504.07, and the methods

and procedures to be used to install the final cover. Appendix C3,
Note: Complete NR 504.07 of the NR 504 Design and C: ion Criteria C Checklist. Section 3.0
3. Ademonstration, including a narrative discussion, of how final closure will meet the performance Appendix C3,
standards under s. NR 506.083 (6). Section 3.0
4. An estimate of the maximum volume in cubic yards of CCR that will be disposed on-site over the active Appendix C3,
life of the CCR landfill. Section 4.0
5. An estimate of the largest area of the CCR landfill that will require a final cover at any time during the Appendix C3,
CCR landfill's active life. Section 5.0

6. A schedule for completion of all closure activities, including an estimate of the year in which all closure

activities for the CCR landfill will be completed. Appendix C3,

Section 6.0 and 7.0

7. The plan shall be modified in accordance with s. NR 514.04 (6) whenever there is a change in
conditions that may substantially affect the written closure plan or unanticipated events necessitate a
revision of the written closure plan.

Appendix C3,
Section 9.0

8. If closure of the CCR landfill will be accomplished through removal of CCR from the CCR landfill, the
closure plan shall be modified and approved by the department prior to implementation in accordance with N/A
s. NR 514.04 (6).

(d) A written long-term care plan that addresses all of the following:

1. A description of the monitoring and maintenance activities and the frequency at which those activities
will be performed. The activities shall include, at a minimum, all of the following:

___Long-term care activities specified under s. NR 514.06 (11).

___Maintaining the integrity and effectiveness of the final cover system, including making repairs as
necessary. Appendix C4,
___Maintaining the effectiveness of the leachate collection and removal system and operating the leachate Section 2.0
collection and removal system in accordance with the requirements under s. NR 504.12 (3) (a).
___Maintaining the groundwater monitoring system and monitoring the groundwater in accordance with ch.
NR 507 and the sampling plan approval.

2. The name, address, telephone number, and email address of the person or office to contact about the Appendix C4,
facility during long-term care. Section 3.0

3. A description of the planned uses of the property during long-term care. Post- closure uses may not
disturb the integrity of the final cover, liner, or other component of the landfill, or function of the monitoring
systems unless approved in writing by the department. A written request for approval as part of the plan of Appendix C4,
operation submittal or a modification shall include a demonstration that disturbance of any part of the CCR Section 4.0
landfill will not increase the potential threat to
human health or the environment.

NR 514.045(1) (h) Does the i include a ation that the CCR groundwater monitoring
yst ies with the requi under s. NR 507.15(3), including documentation of the design,

ir ion, and devel. of

any CCR wells?

NR 507.15(3) CCR LANDFILLS. In addition to the detection groundwater monitoring system required under s.
NR 507.19, the CCR landfill owner shall submit a plan establishing a separate CCR groundwater monitoring
system for the purpose of monitoring groundwater quality in the uppermost aquifer. The plan shall be submitted To be provided in
with the plan of operation modification for initial permitting in accordance with s. NR 514.045 or in the feasibility an addendum
report under ch. NR 512. The plan shall include all of the following:

(a) Does the monitoring system consist of a sufficient number of CCR monitoring wells, installed at appropriate To be provided in
locations and depths? an addendum
Are the CCR wells adequate to yield groundwater samples from the uppermost aquifer that accurately
represent upgradient groundwater quality that has not been affected by leakage from CCR landfill and To be provided in
downgradient groundwater quality passing the waste boundary of the CCR landfill? an addendum

Are the downgradient monitoring wells installed to ensure detection of groundwater

contamination in the uppermost aquifer, including all known or suspected contaminant pathways? To be provided in

an addendum

(b) Has the number, spacing, and depths of monitoring wells that are part of the CCR groundwater monitoring
system plan based upon site-specific technical information that includes the following?

___Aquifer thickness

___Groundwater flow rate

___Groundwater flow direction, including seasonal and temporal fluctuations in groundwater flow

To be provided in
an addendum

Does the monitoring system consider the saturated and unsaturated geologic units and fill materials
overlying the uppermost aquifer, materials comprising the uppermost aquifer and materials comprising the
confining unit defining the lower boundary of the uppermost aquifer, including thicknesses, stratigraphy,
lithology, hydraulic conductivities, porosities, and effective porosities?

To be provided in
an addendum

(c) Does the monitoring system plan include the minimum number of monitoring wells necessary to meet

performance standards specified under (a) based on the site-specific information specified under (b).? To be provided in

an addendum

1. Does the groundwater monitoring system plan contain a minimum of one upgradient and 3 To be provided in
downgradient monitoring wells to be designated as CCR wells? an addendum
2. Does the groundwater monitoring system contain additional monitoring wells as necessary to
accurately represent the background groundwater quality in the uppermost aquifer that has not been To be provided in
affected by leakage from the CCR landfill and the quality of groundwater passing the waste boundary of an addendum
the CCR landfill?
(d) Have the monitoring wells been designed and installed in accordance with NR 507.06 and regularly To be provided in
inspected in accordance with NR 507.13? an addendum
(e) Has the documentation of the design, installation, development, and decommissioning of all wells and
measurement/sampling devices been performed in accordance with NR 507.14 and NR 141, where applicable? To be provided in
This includes submission of all required forms to the department in the timeframes specified. an addendum
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Table 1.
Coal Combustion Residual (CCR) Landfill Plan of Operation Modification for Initial Permitting Checklist
Section NR 514.045, Wis. Adm. Code
Wisconsin Power and Light Company - Edgewater 1-43 Ash Disposal Facility / SCS Engineers Project #25222259.00

REGULATORY REQUIREMENTS COMPLETE? LOCATION COMMENTS

Y N NA

NR 514.045 (i) Does the submittal include an updated sampling plan that addresses the requirements
under s. NR 507.15(3)?

NR 507.15(3) CCR LANDFILLS. Does the sampling plan address all of the following:

(f) A sampling plan, which includes the CCR groundwater monitoring system, in accordance with s. NR 507.16 To be provided in
and the requirements under s. NR 140.16. Note: Complete NR 507.16(1) below. an addendum

Does the sampling plan include consistent sampling and analysis procedures designed to ensure the
production of monitoring results that provide an accurate representation of groundwater results that

provide an accurate representation of groundwater quality in the uppermost aquifer at the upgradient and To be provided in
downgradient CCR wells and that provide a characterization of leachate quality generated by the an addendum
CCR landfill?

(g) Does the sampling plan include sampling and analytical methods that are appropriate for groundwater
sampling and that accurately measure all required monitoring parameters under ch. NR 507, Appendix | in
groundwater samples?

To be provided in
an addendum

Does the sampling plan specify the CCR landfill owner or operator obtain and analyze samples in To be provided in
accordance with the sampling plan and the requirements under s. NR 507.17? an addendum

(h) In addition to the field measurements required under s. NR 507.17(1), does the plan include measurement
of the groundwater elevations in each CCR well immediately prior to purging, each time groundwater is
sampled.

To be provided in
an addendum

Does the plan include determination of the rate and direction of groundwater flow each time groundwater is

sampled and reporting the result to the department in accordance with s. NR 507.26? To be provided in

an addendum

Does the plan include that groundwater elevations in wells that monitor the same CCR landfill be
measured within a timeframe short enough to avoid temporal variations in groundwater flow that could
preclude accurate determination of groundwater flow rate and direction?

To be provided in
an addendum

(i) Has the owner/operator established baseline groundwater quality levels for each CCR monitoring well in
accordance with NR 507.18 for each CCR well and for each of the
constituents required under ch. NR 507 Appendix |, Table 1A and the sampling plan?

To be provided in
an addendum

(j) Has the owner/operator measured the total recoverable metal concentrations when measuring groundwater To be provided in
quality for each CCR monitoring well? an addendum

Does measurement of total recoverable metals include both the particulate fraction and dissolved fraction
of metals in natural waters? To ensure this, groundwater
samples from CCR wells may not be field filtered prior to analysis.

To be provided in
an addendum

(k) Does the plan specify the owner/operator notify the department in writing within 60 days of completing
sampling and analysis at any CCR well when a groundwater standard at the point of standards application has
been attained or exceeded in accordance with s. NR 507.30?

To be provided in
an addendum

(L) Does the plan specify the owner/operator conduct detection groundwater monitoring at all CCR monitoring To be provided in
wells in accordance with NR 507.19 and all of the following? an addendum

Does detection groundwater monitoring include groundwater monitoring for all constituents appropriate for
CCR wells as listed under ch. NR 507 Appendix |, Table 1A and additional parameters as required by the
department.

To be provided in
an addendum

1. Is the minimum monitoring frequency semi-annual for detection groundwater monitoring? To be provided in
an addendum

Has baseline groundwater quality been established at each CCR monitoring well in accordance with s.
NR 507.18? This includes collection of a minimum of 8 independent groundwater quality samples for
each CCR well, analyzed for constituents’ approval for CCR landfills as listed under ch. NR 507
Appendix |, Tables 1A and 3 and additional parameters as required by the department.

To be provided in
an addendum

2. Does the plan specify the number and methodology of groundwater quality samples be collected and
analyzed for each CCR well during subsequent sampling events consistent with the approved sampling
plan?

To be provided in
an addendum

Does the plan specify the CCR landfill owner or operator inform the department in accordance with s.
NR 507.26 of any CCR well that purges dry, is damaged or obstructed, or in any way is rendered such
that a sample was unable to be collected from the well during a scheduled sampling event and does
the plan specify the owner or operator propose remedial actions to correct the problem prior to the next
sampling event?

To be provided in
an addendum

3. Does the plan specify the owner or operator of the CCR landfill notify the department and respond in
accordance with s. NR 507.30 when a groundwater standard at the point of standards application has been|
attained or exceeded at any CCR well? This includes the establishment of an assessment monitoring
program meeting the requirements under s. NR 508.06, unless the exceedance is determined by the To be provided in
department to be from a source other than the CCR landfill, or that the groundwater standard exceedance an addendum
resulted from error in sampling, analysis, or natural variation in background groundwater quality in
accordance with s. NR 508.06(2)(f)2.

4. Does the plan specify the point of standards application for a groundwater quality exceedance at a
CCR well, the horizontal distance for the design management zone under s. NR 140.22(3)(a) for a CCR
landfill is O feet from the waste boundary and may not be expanded by the department under s. NR
140.22(3)(b)? The waste boundary includes the horizontal space taken up by any liner, dike or other
barrier designed to contain CCR waste.

To be provided in
an addendum

(m) Does the plan specify the owner or operator of the CCR landfill prepare an annual groundwater monitoring
and corrective action report for submittal to the department, placement in the written operating record and
position g on the publicly accessible internet site under s. NR 506.17(2) and (3) no later than January 31 of the
year following the calendar year a groundwater monitoring system has been approved by the department, and
annually thereafter?

To be provided in
an addendum

Does the plan specify that the annual report document the status of the groundwater monitoring and any

corrective action implemented at the CCR landfill, summarize key activities completed, describe any To be provided in
problems encountered, discuss actions to resolve the problems, and project key activities for the upcoming an addendum
year?

Does the plan specify the annual groundwater monitoring and corrective action report contain, at a To be provided in
minimum the information included in ss. NR 507.15(3)(m) 1. - 5. an addendum
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Section NR 514.045, Wis. Adm. Code
Wisconsin Power and Light Company - Edgewater 1-43 Ash Disposal Facility / SCS Engineers Project #25222259.00

REGULATORY REQUIREMENTS COMPLETE? LOCATION COMMENTS

Y N NA

NR 507.16(1) SAMPLING PLAN. Does the sampling plan include the following information:

(a) An 8 1/2 by 11 inch site map showing locations of all sample points and devices. An 11 by 17 inch site map
may be included if clarity is compromised using the 8 1/2 by 11 inch size. Different symbols shall be used to To be provided in
differentiate types of monitoring devices such as groundwater monitoring wells, collection lysimeters and gas an addendum

monitoring wells. Each sample point shall be labeled.

(b) A sample schedule, including all of the following:

___1. The months that each sample point is to be sampled.

___2. The sampling period, as designated by the department.

___3. The list of parameters that are to be analyzed for in the sample from each monitoring device during each
month that sampling occurs.

To be provided in
an addendum

(c) Procedures for field measurements, including all of the following:

___1. The order in which wells should be sampled if the groundwater has been impacted by regulated or other
activities. To be provided in
__2. The procedures and type of equipment used to measure water level elevations. an addendum
___3. The procedures and type of equipment used to measure temperature, pH, conductivity and procedures to
determine turbidity, odor and color.

(d) Procedures for purging wells, including all of the following:

___1. Procedures to purge wells prior to collecting samples.

___2. Procedures for determining the volume of water to be removed from each well.
___3. The type of equipment used to purge wells.

___4. The rate of flow while purging, when applicable.

___5. Procedures to clean purging equipment between wells.

___6. The amount of time required between purging and sampling.

To be provided in
an addendum

(e) Procedures for obtaining samples from wells, including all of the following:

___1. Procedures and type of equipment used to retrieve samples.

___2. Volume of sample required for analysis.

__ 3. Procedures and type of equipment to filter samples, including when to filter and when not to filter samples,
if applicable.

___4. The rate of flow when sampling, when applicable.

___5. Procedures and type of equipment to physically and chemically preserve samples.

___6. Procedures to clean sampling equipment following sampling of one well and prior to sampling the next
well.

To be provided in
an addendum

(f) Procedures for establishing field quality assurance and quality control, including all of the following:
___1. Field blank, duplicate sample and trip blank procedures.

___2. The frequency at which the field blanks, duplicate samples and trip blanks will be collected or processed. To be provided in

an addendum

(g) Special procedures to sample water supply wells. To be provided in
an addendum

(h) Special procedures to sample leachate headwells and other devices. To be provided in
an addendum

(i) Chain of custody procedures, including persons responsible for sampling and methods for transporting To be provided in

samples to the laboratory. an addendum
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State of Wisconsin

DEPARTMENT OF NATURAL RESOURCES
101 S. Webster Street

P.O. Box 7921

Madison, WI 53707-7921

May 20, 2014

Ted Shonts

Wisconsin Power & Light Company
3739 Lakeshore Drive

Sheboygan, WI 53081

Dear Mr. Shonts:

Scott Walker, Governor
Cathy Stepp, Secretary
Telephone 608-266-2621
Toll Free 1-888-936-7463 WISCONSIN
TTY Access viarelay - 711

DEPT. OF NATURAL RESOURCES

IP-SE-2014-60-N00754

The Department has completed review of your application to discharge fill material into wetlands for the
Edgewater Landfill Expansion (Phases Il & IV) Project. We have determined that your project meets state

wetland standards.

Enclosed is your state wetland permit which authorizes the permanent and temporary wetland fill for your
project, and lists the conditions which must be followed. Please read your permit carefully so that you are
fully aware of what is expected of you. The attached permit is not an approval from the WDNR Solid

Waste Program.

Please note you are required to submit photographs of the completed project within 7 days after you've
finished construction. This helps both of us to document the completion of the project and compliance with

the permit conditions.

If you have any questions, please feel free to call me at 608.266.3524, or you can email me at

benjamin.callan@wisconsin.gov

Sincerely,
Benjamin Callan
Water Management Specialist

cc: Chuck Hermann, Stantec
Sheboygan County Zoning

Anthony Jernigan, US Army Corps of Engineers
Kathi Kramasz, WDNR (SER — Plymouth)

Bob Grefe, WDNR (WA/5)

Rob Grosch, WDNR (SER - Waukesha)

dnr.wi.gov

wisconsin.gov Naturally WISCONSIN

£?

Printed on
Recycled
Paper
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STATE OF WISCONSIN Wetland Individual Permit
DEPARTMENT OF NATURAL RESOURCES IP-SE-2014-60-N00754

Wisconsin Power and Light Company (WPL) is hereby granted under Section 281.36, Wisconsin Statutes,
and 33 U.S.C.S §1341 (CWA §401) a permit to discharge fill material into wetlands in the Town of Wilson,
Sheboygan County, also described as in the NE1/4 of Section 08, Township 14 North, Range 23 East,
subject to the following conditions:

PERMIT

1. You must notify Ben Callan (phone 608.266.3524 or email Benjamin.Callan@wisconsin.gov) before
starting the discharge and again not more than 5 days after the discharge is complete.

2. You must complete the discharge as described on or before 05/13/2019. If you will not complete
the discharge by this date, you must submit a written request for an extension prior to the
expiration date of the permit. Your request must identify the requested extension date and the
reason for the extension. A permit extension may be granted, for good cause, by the Department.
You may not begin or continue construction after the original permit expiration date unless the
Department grants a new permit or permit extension in writing.

3. This permit does not authorize any work other than what you specifically describe in your
application and plans dated 09/13/2011, and as modified by the conditions of this permit. If you
wish to alter the project or permit conditions, you must first obtain written approval of the
Department.

4. No wetlands may be disturbed other than where specifically authorized in the plans approved by
the Department.

5. You are responsible for obtaining any permit or approval that may be required for your project by
local zoning ordinances, the state of Wisconsin, and by the U.S. Army Corps of Engineers before
starting your project.

6. Upon reasonable notice, you shall allow access to your project site during reasonable hours to any
Department employee who is investigating the project's construction, operation, maintenance or
permit compliance.

7. The Department may modify or revoke this permit if the project is not completed according to the
terms of the permit, or if the Department determines the activity results in significant adverse
impact to wetland functional values, in significant adverse impact to water quality, or in other
significant adverse environmental consequences.

8. You must post a copy of this permit at the main construction entrance to the project site, for at
least five days prior to construction, and remaining while active wetland filling is occurring. You
must also have a copy of the permit and approved plan available at the project site at all times
until the project is complete.

9. Your acceptance of this permit and efforts to begin work on this project signify that you have read,
understood and agreed to follow all conditions of this permit.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

You must submit a series of photographs to the Department documenting the before / during /
after conditions where temporary wetland impacts occur. The photographs must be taken from
different vantage points and depict all work authorized by this permit.

You, your agent, and any involved contractors or consultants may be considered a party to the
violation pursuant to Section 281.36 (13), Wis. Stats., for any violations of Section 281.36,
Wisconsin Statutes, or this permit.

This permit has been issued with the understanding that all construction vehicles and equipment
used are appropriate for the job, and can be brought to and removed from the project site without
causing harm to fish, wildlife, and their habitats.

You must restrict the removal of native vegetative cover in wetlands to the minimum amount
necessary for construction.

Construction shall be accomplished in such a manner as to minimize erosion and siltation into
surface waters. All erosion control measures must meet or exceed the technical standards of ch.
NR 151, Wis. Adm. Code. The technical standards are found at:
http://dnr.wi.gov/topic/stormwater/standards/const_standards.html .

Appropriate erosion control must be in place and effective during every phase of this project.
Erosion control measures must be in place at the end of each working day.

Erosion control measures must be inspected, and any necessary repairs or maintenance performed,
after every rainfall exceeding % inch and at least once per week.

Dewatering of work areas shall be conducted in accordance with the standards of the applicable
permit under Wisconsin’s Pollutant Discharge Elimination System and approved technical
standards.

At no time shall dewatering activities directly discharge to wetlands or waterways without prior
effective water quality treatment.

All vehicles and equipment used in wetlands must be checked at least once per work day for fluid
(e.g. fuel, oil, hydraulic, coolant, etc.) leaks. All leaks must be immediately corrected before the
equipment is allowed back into operation.

All equipment used for the project, including but not limited to, vehicles, mats, hoses and pumps,
shall be free of invasive and exotic species and viruses prior to use and after use in any waterway
and wetland. Decontamination protocols can be found at: _http://dnr.wi.gov/invasives/action.htm.

Work for this project must comply with all conditions that are part of any required Incidental Take
Authorization / Permit, or avoidance measures provided by BER.

Except where permanent fill is authorized, this project shall not result in adverse hydrologic impacts
to wetlands.
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24.

25.

26.

Construction and operation of the landfill expansion shall be in conformance with the plans
submitted to the Department and comply with the conditions specified in the Feasibility
Determination and any other subsequent approvals by the Waste and Materials Management
Program.

Final site stabilization requires the re-establishment of vegetation and should not contain any plant
species listed as invasive by the Department. A listing of what the Department considers invasive
species can be found on the Department’s website http://dnr.wi.gov/org/caer/ce/invasives/.

Authorization hereby granted by the Department is transferable upon prior written approval of the
transfer by the Department.

FINDINGS OF FACT

Wisconsin Power and Light (WPL) has filed an application for a permit to discharge fill material into
wetlands west of 1-43 and north of Stahl Road, in the Town of Wilson, Sheboygan County, also
described as NE1/4 S08, T14N, R23E.

The Edgewater Landfill Expansion (Phases Il & IV) Project includes permanent fill of 0.81 acres of
wetland, and temporary fill of 0.08 acres of wetland.

The existing landfill site is approximately 125 acres in size, and is comprised of active landfill cells,
covered landfill cells maintained in rough grass, stabilized soil stockpile areas, accessory buildings,
stormwater management systems, fallow areas, and wetlands.

The landfill site began operation in 1985, and is used to dispose of ash from the Edgewater Electric
Generating Station.

The WPL application for the project was originally submitted on 9-13-2011, and wetland
compensatory mitigation is not required.

No practicable alternative exists which would avoid impacts to wetlands, and the project will result
in the least environmentally damaging practicable alternative taking into consideration practicable
alternatives that avoid wetland impacts. Expansion of the existing landfill facility will utilize the
site’s capacity, minimize the need for additional waste ash handling, and take advantage of
existing infrastructure for waste handling and stormwater management.

All practicable measures to minimize adverse impacts to the functional values of the wetland have
been taken. Alternative considerations varied in their ability to address design requirements
necessary to satisfy the Feasibility Determination by the Waste Program. Alternatives (including
no-build and off-site locations) have been examined, but were demonstrated to not be practicable
due to the constraints associated with the Feasibility Determination from the Waste Program.

The proposed project will not result in significant adverse impacts to wetland functional values,
significant impacts to water quality, or other significant adverse environmental consequences.
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9. The Department has completed an investigation of the project site and has evaluated the project
as described in the application and plans.

10. The Department of Natural Resources has completed all procedural requirements and the project
as permitted will comply with all applicable requirements of 33 U.S.C.S. §1341 (CWA §401);
Sections 1.11, 281.36, Wisconsin Statutes and Chapters NR 102, 103, 150, and 299 of the
Wisconsin Administrative Code.

11. The applicant was responsible for fulfilling the procedural requirements for publication of notices
under s. 281.36(3p)(d)1m., Stats., and was responsible for publication of the notice of pending
application under s. 281.36(3m)(g), Stats. or the notice of public informational hearing under s.
281.36(3m)(h), Stats., or both. S. 281.36(3m)(i), Stats., provides that if no public hearing is held,
the Department must issue its decision within 30 days of the 30-day public comment period, and if
a public hearing is held, the Department must issue its decision within 20 days after the 10-day
period for public comment after the public hearing. S. 281.36(3p)(c), Stats., requires the
Department to consider the date on which the department publishes a notice on its web site as
the date of notice.

CONCLUSIONS OF LAW

1. The Department has authority under the above indicated Statutes and Administrative Codes, to issue a
permit for the construction and maintenance of this project.

NOTICE OF APPEAL RIGHTS

If you believe that you have a right to challenge this decision, you should know that the Wisconsin statutes
and administrative rules establish time periods within which requests to review Department decisions shall
be filed. For judicial review of a decision pursuant to sections 227.52 and 227.53, Wis. Stats., you have 30
days after the decision is mailed, or otherwise served by the Department, to file your petition with the
appropriate circuit court and serve the petition on the Department. Such a petition for judicial review shall
name the Department of Natural Resources as the respondent.

To request a contested case hearing of any individual permit decision pursuant to section 281.36.(3q), Wis.
Stats., you have 30 days after the decision is mailed, or otherwise served by the Department, to serve a
petition for hearing on the Secretary of the Department of Natural Resources, P.O. Box 7921, Madison, WI,
53707-7921. The petition shall be in writing, shall be dated and signed by the petitioner, and shall include
as an attachment a copy of the decision for which administrative review is sought. If you are not the
applicant, you must simultaneously provide a copy of the petition to the applicant. If you wish to request a
stay of the project, you must provide information, as outlined below, to show that a stay is necessary to
prevent significant adverse impacts or irreversible harm to the environment. If you are not the permit
applicant, you must provide a copy of the petition to the permit applicant at the same time that you serve
the petition on the Department.

The filing of a request for a contested case hearing is not a prerequisite for judicial review and does not
extend the 30 day period for filing a petition for judicial review.

A request for contested case hearing must meet the requirements of section 281.36 (3q), Wis. Stats., and
section NR 2.03, Wis. Adm. Code, and if the petitioner is not the applicant the petition must include the
following information:



1. A description of the objection that is sufficiently specific to allow the department to determine
which provisions of this section may be violated if the proposed discharge under the wetland individual
permit is allowed to proceed.

2. A description of the facts supporting the petition that is sufficiently specific to determine how the
petitioner believes the discharge, as proposed, may result in a violation of the provisions of this section.

3. A commitment by the petitioner to appear at the administrative hearing and present information
supporting the petitioner’s objection.

4. If the petition contains a request for a stay of the project, the petition must also include
information showing that a stay is necessary to prevent significant adverse impacts or irreversible harm to
the environment.

Dated at Department Headquarters in Madison, Wisconsin on 05/20/2014.
STATE OF WISCONSIN DEPARTMENT OF NATURAL RESOURCES

For the Secretary

By

Benjamin Callan
Water Management Specialist



pd Moenaied

yWetlandjl

T14N, R23E, S8

@ i &Y .
SHEBOYGAN M ] 4 - -

-
SEQIGEL

gL
14N, R23E, S16
[ '

S.Erontage Rd

Figure 4. Field Delineated Wetlands
WPL Edgewater Facility

Location Legend

S8, T14N, R23E; $

Town of Wilson, Sheboygan Co., WI
Sheboygan

Existing Facility
0

DNR 24k Hydrography
600 Feet Spoils Storage Site ——— Perennial Stream

Field Delineated Wetlands — — |ntermittent Stream
. Project Information Sample Points
Project Number : 009-0074-01 S (i
Washinlep, Modified March 11, 2010

Natural Hes:

209 Commerce Parkway
P.O.Box 128

Cottage Grove, WI 53527-0128
:] Waterbody phone: 608-839-1998
fax: 608-839-1995
www.nredifference.com

Data Sources include WDNR, WDOT, USDA 2008 NAIP Orthophotography.
The information presented in this map document is advisory and is intended for reference purposes only.
Figure 4.mxd Map

Page 1 of 1



Appendix A2

Fault Location Map

Plan of Operation Modification Request WDNR CCR Code Update www.scsengineers.com



http://www.scsengineers.com/

12/7/2022, 11:13:48 AM

late Quaternary
535803 latest Quaternary
middle and late Quaternary
Mational Database
= Histaric (< 150 years), well constrained location

U.S. Geological Survey Quaternary Faults

[Edgewater 1-43
/|Ash Disposal Facility

1:18,489,298
360 T20 mi
_—’—
0 570 1,140 km

Historic {= 150 years), moderately constrained location **"* Late Quaternary (< 130,000 years), inferred location

Historic {< 150 years), inferred location — Middiz and Iate Quatemnary (< 750,000 years), well constrained location

Latest Quaternary (<15,000 years), well constrained location === Middie and late Quaternary (< 750,000 years), moderately constrained location
Latest Quaternary (<15,000 years), moderately constrained location ** ** Middle and late Quaternary (< 750,000 years), inferred location

Latest Quaternary (<15,000 years), inferred location — Undifferentiated Quaternary (< 1.6 million years), well constrained location National Geographic, Esi, Gamnin, HERE, UNEP.

WCMC, USGS, MASA, ESA, METI, NRCAMN, GEBCO,
Late Quaternary (= 130,000 years), well constrained location =77 Undifferentiated Quaternary (< 1.6 millicn years), moderately constrained location MNOAR, increment P Corp.

Late Quaternary (= 130,000 years), moderately contrained location ** ** Undifferentiated Quaternary (< 1.6 million years), inferred |ocation

Source - https://www.usgs.gov/natural-hazards/earthquake-hazards/faults?qt-science_support_page_related_con=4#qt-science_support_page_related_con USGS
hational Geographic, Esn, Garmin, HERE, UNEP-WCMC, USGS, NASA, ESA, METI, NRCAN, GEBCO, NOAA, increment P Corp. | USGS |



Appendix A3

Seismic Hazard Map

Plan of Operation Modification Request WDNR CCR Code Update www.scsengineers.com



http://www.scsengineers.com/

ZUSGS

science for a changing world

U.S. Department of the Interior Scientific Investigations Map 3325
U.S. Geological Survey Sheet 1 of 6

125° 120° 115° 110° 105° 100° 95° 90° 85° 80° 75° 70° 65°

- Gulf of

rd

St. Lawrence {
5

CANADA

45°

40° |-

-

\ /YL 2
| ’ﬂ-’r"‘4

4 N
EXPLANATION
Peak acceleration expressed as a percent

of gravity (%g)

%g / 35°

35°

25-30

20-25

15-20

10-15

9-10

8-9

7-8 30°
/

30°

56
4-5
Ve 3-4
DISCUSSION 2-3
The acceleration values contoured are the random horizontal component. Reference 1-2
site condition is firm rock, defined as having an average shear-wave velocity of 760 m/s in the
top 30 meters, corresponding to the boundary between NEHRP (National Earthquake Hazards <1

Reduction Program) site classes B and C. Documentation, gridded values, interactive maps,
and GIS data used to make the map are available online at
ttp://earthquake.usgs.gov/hazards or http://dx.doi.org/10.3133/sim3325.

Contours of peak acceleration expressed
as a percent of gravity (%g)
ACKNOWLEDGMENTS

— 10—  Onshore
We would like the thank the hundreds of workshop participants who made valuable P~
suggestions that significantly improved the quality of the maps. The California part of the shore
maps was produced jointly with the California Geological Survey.
250 Point values of peak acceleration 25°
B REFERENCES 7

expressed as a percent of gravity (%g)

Petersen, M.D., Moschetti, M.P,, Powers, P.M., Mueller, C.S., Haller, K.M., Frankel, A.D., Mexico

Zeng, Yuehua, Rezaeian, Sanaz, Harmsen, S.C., Boyd, 0.S., Field, Ned, Chen, Rui, é% Local maximum

Rukstales, K.S., Luco, Nico, Wheeler, R.L., Williams, R.A., and Olsen, A.H., 2014, @ Local minimum

Documentation for the 2014 Update of the United States National Seismic Hazard Maps: 24

U.S. Geological Survey Open-File Report 20141091, 243 p., ® Saddle point

http://dx.doi.org/10.3133/0fr20141091. 43

\_ - - J
.,
\ S ‘\ﬁm B
7 o 4 a L z = ey -
115% 110° 105° 100° 95° 90° 85° 80° 15°

Shaded relief base from Esri Inc., 2008, Data and Maps SCALE 1:7 000 000 Digital data prepared with ArcGIS 10.1 running under Windows 7
All other base map data from Esri Inc., 1993, Digital Chart of the World 100 0 100 200 300 400 500 600 700 300 900 1000 MILES
United States County base map from the U.S. Geological Survey National Atlas, available at http://nationalatlas.gov/ I e
Projection: Albers equal-area conic
Standard parallels 29.5°N. and 45.5°N., central meridian 95°W 1?0_| — '_? 100 200 300 400 500 600 700 800 900 1000 KILOMETERS

Publishing support provided by: This and other USGS information products are available at
Denver Publishing Service Center

http://store.usgs.gov/.
Edit and digital layout by L.J. Binder U.S. Geological Survey
Manuscript approved for publication on April 6, 2015 Box 25286, Denver Federal Center

- - - -
Seismic-Hazard Maps for the Conterminous United States, 2014
Center Director, USGS Geologic Hazards Science Center [ 4

To learn about the USGS and its information products visit
Box 25046, Mail Stop 966

http://www.usgs.gov/.
Denver, CO 80225 ™ - = mgm ] 1-888-ASK-USGS
303) 273-8579 . . .
o | Peak Horizontal Acceleration with 10 Percent Probability of Exceedance in 50 Years
Or visit the Geologic Hazards Science Center Web site at: http://pubs.usgs.gov/sim/3325/
http://gechazards.cr.usgs.gov/.
Any use of trade, firm, or product names is for descriptive purposes only and does not imply endorsement by the U.S. B
Government. y
Although this information product, for the most part, is in the public domain, it also contains copyrighted materials as = = S ted citation: Pet . M.D., Moschetti, M.P, P PM., Mueller,
notedm th text. Pormissio to rprodics copyrighted ems mstbe socured from the copyrght owner, Mark D. Petersen,’ Morgan P. Moschetti,' Peter M. Powers,' Charles S. Mueller,' Kathleen M. Haller,'Arthur D. Frankel,’ Yuehua Zeng,' Sanaz Rezaeian,’ 2.5 Haller, KM, Frankel AD. Zeng, Yosha, Rezactan, Sanz, Harmsen
This database, identified as SIM 3325, has been approved for release and publication by the U.S. Geological Survey - - - - agg= S.C., Boyd, 0.S., Field, E.H., Chen, Rui, Luco, Nicolas, Wheeler, R.L,
(USGS). Although this database has been subjected to rigorous review and is substantially complete, the USGS stephen c_ Harmsen'1 0||ver s_ Boyd'1 Edward H_ FIEId'1 RUI Chen'z NICOIas Luc0'1RuSSEII I__ WheEIer'1 RObert A_ WI"Iams'1 An na H_ 0|sen'1 and Ken neth s_ RUkstales1 Williams, RA., Olsen, AH., and Rukstales, K.S., 2015, Seismic-hazard maps
reserves the right to revise the data pursuant to further analysis and review. Furthermore, it is released on condition ) for the conterminous United States, 2014: U.S. Geological Survey Scientific
9 P ¥ 1 i ISSN 2329-132X (online) o
that neither the USGS nor the U.S. Government may be held liable for any damages resulting from its authorized or 201 5 U.S. Geological Survey Investigations Map 3325, 6 sheets, scale 1: 7,000,000,
unauthorized use.

2California Geological Survey, Sacramento, Calif. http://dx.doi.org/10.3133/sim3325 http://dx.doi.org/10.3133/sim3325.



Appendix A4

Site Description and Geologic Summary

Plan of Operation Modification Request WDNR CCR Code Update www.scsengineers.com



http://www.scsengineers.com/

Site Description and Geologic Summary

Site Information

The [-43 ash disposal facility encompasses approximately 75 acres, and is located in an
agricultural area. The site location is the East %2 of Section 8, T14N, R23E, in the Town of
Wilson, located in Sheboygan County, Wisconsin. The facility is bounded by a frontage road to
Interstate Highway 1-43 to the east and by a rail line to the west.

Regional Geology

The 1-43 disposal facility is located in an area of thick glacial sediment overlying Silurian
carbonate bedrock. The uppermost bedrock in the area is Silurian dolostone, a unit in which
karst features such as closed depression, sinkholes and caves may develop by solution along
fractures, joints, and bedding planes. However, in areas covered by Pleistocene ice sheets such as
northeastern Wisconsin, glacial processes have eroded away or filled in most karst features.

A regional report for northeastern Wisconsin notes that the Silurian dolostone is characterized by
complex fracturing and anisotropic flow, but that extensive weathering is generally absent, and
caves are rare (Erb and Stiglitz, eds., 2007). In addition, most karst features in northeastern
Wisconsin appear to have formed prior to Pleistocene glaciation of the area (more than about

2.4 million years ago) and sinkholes, caves, and solution-enlarged joints are filled in with a wide
variety of sediments, some of which was emplaced by subglacial water under high pressure in

an interconnected karst/subglacial drainage system (Luczaj and Stieglitz, 2008). If these
sediment-filled features are located below the water table, they are supported by the hydrostatic
pressure of groundwater, and are not expected to be zones of instability.

The [-43 area has been covered by Pleistocene ice sheets several times (Carlson and others,
2011), and borings drilled on the 1-43 disposal facility penetrate up to 90 feet of predominantly
clay till with some sand and sorted sediment layers. The total sequence of sediment is about

150 feet thick, as indicated by water supply records in the area of the facility. Because of the
multiple glacial advances and associated erosional and depositional processes resulting in a thick
sediment layer overlying the bedrock, the area is not likely to be unstable due to karstic
processes.

Previous Geologic Investigations

The disposal facility area was investigated by Mead & Hunt prior to construction by performing
9 borings within and adjacent to the facility footprint. Four of the borings were instrumented
with groundwater monitoring wells. The borings extended to depths of up to 90 feet. Soil
samples were collected for laboratory testing that includes Atterberg limits and permeability.
The boring locations and geologic cross sections are shown in Appendix A6. The boring



locations and geologic cross sections are also shown on drawings in Appendix A6 from the 2008
Plan of Operation prepared by BT2, Inc.

Based on the results of the subsurface investigation performed prior to disposal facility
construction, the soils below the liner system within the facility footprint consist primarily of
stiff to very stiff lean clays with scattered sand seams to the maximum drilling depth of 90 feet.
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Liquefaction and Settlement Potential Evaluation

Based on the results of the site investigation borings and laboratory soil test results performed by
Mead & Hunt (Appendix A6), the disposal facility soils are not subject to liquefaction or
settlement concerns for the performance of the disposal facility.

Liquefaction is the process by which a saturated, loose, cohesionless soil influenced by external
forces can suddenly loses its shear strength and behave as a fluid. The external forces result
from ground motion from an earthquake. The disposal facility site soils in borings consist
primarily of stiff to very stiff clay that is not subject to liquefaction. In addition, liquefaction is
not a concern given the low magnitude (less than 0.04 g, 2 percent in 50 years) of maximum
ground accelerations expected in the area; see Attachment AS.1.

Settlement below a disposal facility can be a concern if the facility is underlain by extensive soft,
fine-grained soils. Soft soils are subject to consolidation settlement depending on the load over
the soft soils. The disposal facility soils consist of stiff to very stiff clay till. Because the clays
are stiff to very stiff rather than soft, consolidation settlement is not a concern for the
performance of the disposal facility.

References
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September 26, 2018
File No. 25218091.00

TECHNICAL MEMORANDUM

ANALYSIS BY: Brandon Suchomel
REVIEWED BY: Deb Nelson
Phil Gearing
SUBJECT: Interim Waste Slope Stability Analyses

Unstable Areas Restriction Compliance Demonstration Report
Edgewater 1-43 Ash Disposal Facility

PURPOSE
The purposes of the slope stability analyses were to evaluate:

e The interim 3H:1V west waste slope in Phase 3, Module 2 at the highest waste grade

CONCLUSION

The attached results confirm that the interim waste slope will be stable during the construction
and operation of the disposal facility modules.

APPROACH

SCS Engineers (SCS) evaluated the waste mass slope stability of the west interim slope of
Module 2 at the most critical/highest waste grade cross-section (i.e. at the time of final cover
placement). The Module 2 interim 3H:1V waste slope analyzed at the west filling face has a
maximum waste fill height of approximately 48 feet corresponding to a peak elevation of
approximately 724 feet above mean sea level. The interim waste slope was evaluated for block
and circular failure.

RESULTS

The calculated safety factors for each failure type are shown in the attached summary table.
SCS recommends a minimum safety factor of 1.3 for the interim waste slopes. The
recommended safety factor of 1.3 for an interim waste slope is based on end-of-construction

safety factors discussed in the U.S. Army Corps of Engineers engineer manual on slope stability
(USACE 2003) and in Wisconsin Administrative Code Chapter NR 514.07(1)(b). The results

Offices Nationwide



MEMORANDUM
September 26, 2018
Page 2

indicate that the 3H:1V waste slope for Module 2 has an acceptable minimum safety factor of
approximately 1.33.

REFERENCES

1.  SCS Engineers, Edgewater 1-43 Ash Disposal Facility, Plan Modification, 2015, module
design interim waste grades.

2.  SCS Engineers, Edgewater 1-43 Ash Disposal Facility, Phase 3, Module 2 Liner and Area 1
Final Cover Construction — Construction Documentation Report, 2016, existing as-built
composite liner grades, material properties for subbase, clay liner, drainage layer, and
geosynthetics.

3. TRI/Environmental, Interface Friction Test Results, 2015, for 2015 Module 2 Liner
Construction.

4.  TRI/Environmental, Consolidated-Undrained Triaxial Compression Test Results for FGD
Material, 2015, material properties for CCR.

5. U.S. Department of Transportation, Federal Highway Administration, Recycled Materials,
Coal Ash User’s Guide.

6.  Stabilization of FGD By-Products by Using Fly Ash, Cement, and Sialite, 2009 WOCA
Conference.

7.  Geo-Slope International, Ltd., GeoStudio 2016, Version 8.16.2.14053, Slope/W slope
stability software.

8. U.S. Army Corps of Engineers, Slope Stability Engineer Manual EM 1110-2-1902,

October 2003.

ASSUMPTIONS

e Circular and sliding block failure stability analyses are appropriate to evaluate the
waste interim slope stability.

e Material properties are as shown in the table below, based on the indicated references
and assumed values based on experience. Friction angles for soils are conservative
assumed values based on soil type, published typical values, and SCS experience.
The coal combustion residual (CCR) friction angle is a conservative assumed value
based on published values and 2015 triaxial compression test results by
TRI/Environmental for CCR.
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Unit Weight | Friction Angle | Cohesion
Material (pcf) (degrees) (psf) Reference
Subbase Soil (Clay) 135 28 0 2
Clay Liner 130 28 0 2
Geosynthetics 58 19.5 0 3
Drainage Layer (Sand) 115 30 0 2
CCR 86 20 0 4,56
Attachments:  Calculations organized as follows:
e Factor of Safety Summary Table
e Cross Section Location Figure
e Slope/W Outputs
BSS/AJR/DLN/PEG

Coordinates checked by BJM

1:\25218091.00\Data and Calculations\Slope Stability\ Deliverable Memo\Tech Memo_Unstable Areas Analysis_180926.docx




Slope Stability Analyses
Factors of Safety Results Summary
Edgewater I-43 Ash Disposal Facility - Location Restriction Compliance Demonstration

Phase 3, Module 2 Western Interim Waste Slope

R ded Min.

Failure Type Calculated Safety Factor ec;:;z::r;:q:or "
Block 1.33 1.3

Circular 1.37 1.3

Created by: BSS, 8/28/18
Last Revision by: BSS, 9/5/18
Checked by:DLN, 9/5/18

1:\25218091.00\Data and Calculations\Slope Stability\_Deliverable Memo\[FS Results Summary Table_180910.xIsx]FS Results Summary
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Edgewater Unstable Areas Analysis 2018 - West Slope
Name: Block
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Color | Name Model Unit Cohesion' | Phi'
Weight | (psf) ()
(pcf)
[ ] |CCR Mohr-Coulomb | 86 0 20
[ | |Clay Liner Mohr-Coulomb | 130 0 28
| | |Drainage Layer | Mohr-Coulomb | 115 0 30
| | | Geosynthetics | Mohr-Coulomb | 58 0 19.5
| | |Subbase Mohr-Coulomb | 135 0 28
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Block

Report generated using GeoStudio 2016. Copyright © 1991-2017 GEO-SLOPE International Ltd.

File Information

File Version: 8.16

Title: Edgewater Unstable Areas Analysis 2018 - West Slope

Comments: Running slope stability analysis on the west waste slope of Phase 3, Module 2 of the
Edgewater I-43 Ash Disposal Facility. Location of analysis was selected based on longest and steepest
slope at the time of peak waste placement within Module 2.

Created By: Suchomel, Brandon

Last Edited By: Suchomel, Brandon

Revision Number: 45

Date: 9/5/2018

Time: 1:09:20 PM

Tool Version: 8.16.3.14580

File Name: Western Slope of Module 2 Phase 3.gsz

Directory: 1:\25218091.00\Data and Calculations\Slope Stability\

Last Solved Date: 9/5/2018

Last Solved Time: 1:13:42 PM

Project Settings
Length(L) Units: Feet
Time(t) Units: Seconds
Force(F) Units: Pounds
Pressure(p) Units: psf
Strength Units: psf
Unit Weight of Water: 62.4 pcf
View: 2D
Element Thickness: 1

Analysis Settings

Block

Kind: SLOPE/W

Method: Janbu

Settings
PWP Conditions Source: (none)

Slip Surface
Direction of movement: Left to Right
Use Passive Mode: No
Slip Surface Option: Block
Critical slip surfaces saved: 10
Resisting Side Maximum Convex Angle: 1 °
Driving Side Maximum Convex Angle: 5 °



Restrict Block Crossing: No

Optimize Critical Slip Surface Location: No

Tension Crack

Tension Crack Option: (none)

F of S Distribution

F of S Calculation Option: Constant
Advanced

Number of Slices: 150

F of S Tolerance: 0.001

Minimum Slip Surface Depth: 0.1 ft

Materials

Subbase
Model: Mohr-Coulomb
Unit Weight: 135 pcf
Cohesion': 0 psf
Phi': 28 °
Phi-B: 0 °

Clay Liner
Model: Mohr-Coulomb
Unit Weight: 130 pcf
Cohesion': 0 psf
Phi': 28 °
Phi-B: 0 °

Geosynthetics
Model: Mohr-Coulomb
Unit Weight: 58 pcf
Cohesion': 0 psf
Phi': 19.5°
Phi-B: 0 °

Drainage Layer
Model: Mohr-Coulomb
Unit Weight: 115 pcf
Cohesion': 0 psf
Phi': 30 °
Phi-B: 0 °

CCR
Model: Mohr-Coulomb
Unit Weight: 86 pcf
Cohesion': 0 psf
Phi': 20 °
Phi-B: 0 °



Slip Surface Limits

Left Coordinate: (0, 124.95) ft
Right Coordinate: (440.79, 86.91) ft

Slip Surface Block

Left Grid
Upper Left: (289.08, 73.32) ft
Lower Left: (289.08, 73.22) ft
Lower Right: (292.05, 73.19) ft
X Increments: 10
Y Increments: 5
Starting Angle: 115 °
Ending Angle: 135 °
Angle Increments: 2

Right Grid
Upper Left: (350, 72.7) ft
Lower Left: (349.99, 72.6) ft
Lower Right: (350.8, 72.59) ft
XIncrements: 10
Y Increments: 5
Starting Angle: 0 °
Ending Angle: 45 °
Angle Increments: 2

Points
X (ft) Y (ft)
Point 1 0 0
Point 2 0 87.05
Point 3 0 85.05
Point 4 0 87.15

Point 5 34.01 75.82
Point 6 34.01 73.82
Point 7 34.01 75.92
Point 8 350.8 72.59
Point 9 350.8 70.59
Point 10 | 350.8 72.69
Point 11 | 353.74 | 71.61
Point 12 | 353.74 | 69.61
Point 13 | 353.74 | 71.71
Point 14 | 371.54 | 71.58
Point 15 | 371.54 | 69.58
Point 16 | 371.54 | 71.68
Point 17 | 379.67 | 70.31
Point 18 | 379.67 | 68.31




Point | 379.67 | 70.41
19

Point

o | 38033 | 7037
Point | 30433 | 68.37
21 : :
Point

i~ 380.33 | 70.47
Point

bo 42974 | 8605
Point

o [ 42974 | 8405
Point

o | 42974 | 8615
Point

Lo | 44079 | 86.05
Point

o™ | 44079 | 84.05
Point | 11079 | 86.15
28 : :
Point

o | 44079 | 0
Point

|0 88.06
Point

i~ 34.01 | 76.88
Point | 3101 | 73.53
32 : :
Point | 321 98 | 72.92
33 : :
Point | 326 75 | 74.32
34 : :
Point

i 397.24 | 78.26
Point

o 42551 | 87.13
Point

o | 43024 | 89.04
Point

ta | 44079 | 86.91
Point

oo 124.95
Point

o | 289 | 12501
Point | 1762 | 118.03

41




Regions

Material Points Area (ft?)
Region 1 | Subbase 1,3,6,9,12,15,18,21,24,27,29 32,320
Region 2 | Clay Liner 3,2,5,8,11,14,17,20,23,26,27,24,21,18,15,12,9,6 881.58
Region 3 | Geosynthetics | 2,4,7,10,13,16,19,22,25,28,26,23,20,17,14,11,8,5 44.079
Region 4 | Drainage Layer | 4,30,31,32,33,34,35,36,37,38,28,25,22,19,16,13,10,7 | 551.77
Region 5 | CCR 30,39,40,41,34,33,32,31 14,008
Current Slip Surface

Slip Surface: 22,397

FofS:1.332

Volume: 2,037.6438 ft?

Weight: 176,875.14 Ibs

Resisting Force: 59,709.489 |bs

Activating Force: 44,812.944 |bs

F of S Rank (Analysis): 1 of 39,204 slip surfaces

F of S Rank (Query): 1 of 39,204 slip surfaces

Exit: (365.43856, 78.757145) ft

Entry: (245.44394, 118.09206) ft

Radius: 65.463717 ft

Center: (315.11191, 127.92579) ft

Slip Slices
X (ft) Y (ft) PWP Base Normal Frictional Cohesive
(psf) Stress (psf) Strength (psf) Strength (psf)
Slicel | 245.80661 | 117.72939 | 0 23.800692 8.6627436 0
Slice 2 | 246.53197 | 117.00403 | O 71.402077 25.988231 0
Slice 3 | 247.25732 | 116.27868 | 0 119.00346 43.313718 0
Slice 4 | 248.02026 | 115.51574 | O 160.82963 58.537199 0
Slice 5 | 248.82078 | 114.71522 | O 196.88059 71.658675 0
Slice 6 | 249.6213 1139147 | 0O 232.93155 84.780151 0
Slice 7 | 250.42182 | 113.11418 | O 268.98251 97.901626 0
Slice 8 | 251.22234 | 112.31366 | O 305.03347 111.0231 0
Slice9 | 252.02286 | 111.51314 | O 341.08442 124.14458 0
:Sllcl)ce 252.82338 | 110.71262 | O 377.13538 137.26605 0
Slice
11 253.6239 | 109.9121 | O 413.18634 150.38753 0
Slice
12 254.42442 | 109.11158 | O 449.2373 163.50901 0
:Sllgl)ce 255.22494 | 108.31106 | O 485.28826 176.63048 0
Slice
14 256.02546 | 107.51054 | O 521.33922 189.75196 0
256.82598 | 106.71002 | O 557.39017 202.87343 0




Slice
15

i'éce 257.6265 | 105.9095 593.44113 215.99491
Slice
17 258.42702 | 105.10898 629.49209 229.11638
Slice
18 259.22754 | 104.30846 665.54305 242.23786
Slice
19 260.02806 | 103.50794 701.59401 255.35934
Slice
20 260.82858 | 102.70742 737.64497 268.48081
Slice
51 261.6291 101.9069 773.69592 281.60229
Slice
9 262.42962 | 101.10638 809.74688 294.72376
Slice
)3 263.23014 | 100.30586 845.79784 307.84524
Slice
24 264.03066 | 99.505339 881.8488 320.96671
Slice
55 264.83118 | 98.704819 917.89976 334.08819
Slice
26 265.6317 97.904299 953.95072 347.20967
Slice
27 266.43222 | 97.103779 990.00167 360.33114
Slice
58 267.23274 | 96.303259 1,026.0526 373.45262
Slice
59 268.03326 | 95.502739 1,062.1036 386.57409
Slice
30 268.83378 | 94.702219 1,098.1545 399.69557
Slice
31 269.6343 93.901699 1,134.2055 412.81704
Slice
37 270.43482 | 93.101179 1,170.2565 425.93852
Slice
33 271.23534 | 92.300658 1,206.3074 439.06
Slice
34 272.03586 | 91.500138 1,242.3584 452.18147
Slice
35 272.83638 | 90.699618 1,278.4093 465.30295
Slice
36 273.6369 89.899098 1,314.4603 478.42442
Slice
37 274.43742 | 89.098578 1,350.5113 491.5459
Slice

275.23794 | 88.298058 1,386.5622 504.66737

38




Slice 276.03846 | 87.497538 1,422.6132 517.78885
39
Slice
40 276.83898 | 86.697018 1,458.6641 530.91033
Slice
a1 277.6395 85.896498 1,494.7151 544.0318
Slice
42 278.44002 | 85.095978 1,530.766 557.15328
Slice
43 279.24054 | 84.295458 1,566.817 570.27475
Slice
44 280.04106 | 83.494938 1,602.868 583.39623
Slice
45 280.84158 | 82.694418 1,638.9189 596.5177
Slice
16 281.6421 81.893898 1,674.9699 609.63918
Slice
47 282.44262 | 81.093378 1,711.0208 622.76066
Slice
48 283.24314 | 80.292858 1,747.0718 635.88213
Slice
49 284.04366 | 79.492338 1,783.1228 649.00361
Slice
50 284.84418 | 78.691818 1,819.1737 662.12508
Slice
51 285.6447 77.891298 1,855.2247 675.24656
Slice
- 286.44522 | 77.090777 1,891.2756 688.36803
Slice
53 287.24574 | 76.290257 1,927.3266 701.48951
Slice
54 288.04626 | 75.489737 1,963.3775 714.61099
Slice
55 288.84678 | 74.689217 1,999.4285 727.73246
Slice
56 289.73773 | 73.798273 1,821.5365 1,051.6646
Slice
57 290.65013 | 73.283295 2,602.4557 921.57791
Slice
58 291.47378 | 73.2545 2,612.8198 925.24804
Slice
59 292.27763 | 73.2455 2,590.5947 917.3777
Slice
60 293.08149 | 73.2365 2,568.3695 909.50736
Slice
61 293.88534 | 73.2275 2,546.1444 901.63702
Slice

294.68919 | 73.2185 2,523.9193 893.76668

62




Slice | 295.49305 | 73.2095 2,501.6941 885.89634
63
Slice
64 296.2969 73.2005 2,479.469 878.02601
Slice
65 297.10075 | 73.1915 2,457.2438 870.15567
Slice
66 297.90461 | 73.1825 2,435.0187 862.28533
Slice
67 298.70846 | 73.1735 2,412.7935 854.41499
Slice
63 299.51231 | 73.1645 2,390.5684 846.54465
Slice
69 300.31617 | 73.1555 2,368.3432 838.67432
Slice
70 301.12002 | 73.1465 2,346.1181 830.80398
Slice
71 301.92387 | 73.1375 2,323.8929 822.93364
Slice
72 302.72773 | 73.1285 2,301.6678 815.0633
Slice
73 303.53158 | 73.1195 2,279.4426 807.19296
Slice
74 304.33543 | 73.1105 2,257.2175 799.32262
Slice
75 305.13929 | 73.1015 2,234.9923 791.45229
Slice
76 305.94314 | 73.0925 2,212.7672 783.58195
Slice
27 306.74699 | 73.0835 2,190.542 775.71161
Slice
78 307.55085 | 73.0745 2,168.3169 767.84127
Slice
79 308.3547 73.0655 2,146.0917 759.97093
Slice
30 309.15855 | 73.0565 2,123.8666 752.1006
Slice
31 309.96241 | 73.0475 2,101.6414 744.23026
Slice
32 310.76626 | 73.0385 2,079.4163 736.35992
Slice
33 311.57011 | 73.0295 2,057.1911 728.48958
Slice
34 312.37397 | 73.0205 2,034.966 720.61924
Slice
35 313.17782 | 73.0115 2,012.7408 712.7489
Slice

313.98167 | 73.0025 1,990.5157 704.87857

86




Slice | 314.78553 | 72.9935 1,968.2905 | 697.00823
87
Slice
33 315.58938 | 72.9845 1,946.0654 | 689.13789
Slice
39 316.39323 | 72.9755 1,923.8402 | 681.26755
Slice
90 317.19709 | 72.9665 1,901.6151 | 673.39721
Slice
91 318.00094 | 72.9575 1,879.3899 | 665.52688
Slice
92 318.80479 | 72.9485 1,857.1648 | 657.65654
Slice
93 319.60865 | 72.9395 1,834.9396 | 649.7862
Slice
94 320.4125 72.9305 1,812.7145 | 641.91586
Slice
95 321.21635 | 72.9215 1,790.4893 | 634.04552
Slice
9% 322.02021 | 72.9125 1,768.2642 | 626.17518
Slice
97 322.82406 | 72.9035 1,746.039 618.30485
Slice
08 323.62791 | 72.8945 1,723.8139 | 610.43451
Slice
99 324.43177 | 72.8855 1,701.5887 | 602.56417
Slice
100 325.23562 | 72.8765 1,679.3636 | 594.69383
Slice
101 326.03947 | 72.8675 1,657.1384 | 586.82349
Slice
102 326.84333 | 72.8585 1,634.9133 | 578.95316
Slice
103 327.64718 | 72.8495 1,612.6881 | 571.08282
Slice
104 328.45103 | 72.8405 1,590.463 563.21248
Slice
105 329.25489 | 72.8315 1,568.2378 | 555.34214
Slice
106 330.05874 | 72.8225 1,546.0127 | 547.4718
Slice
107 330.86259 | 72.8135 1,523.7875 | 539.60146
Slice
108 331.66645 | 72.8045 1,501.5624 | 531.73113
Slice
109 332.4703 72.7955 1,479.3372 | 523.86079
Slice

333.27415 | 72.7865 1,457.1121 | 515.99045

110




Slice | 334.07801 | 72.7775 1,434.8869 | 508.12011
111
Slice
112 334.88186 | 72.7685 1,412.6618 | 500.24977
Slice
113 335.68571 | 72.7595 1,390.4366 | 492.37944
Slice
114 336.48957 | 72.7505 1,368.2115 | 484.5091
Slice
115 337.29342 | 72.7415 1,345.9863 | 476.63876
Slice
116 338.09727 | 72.7325 1,323.7612 | 468.76842
Slice
117 338.90113 | 72.7235 1,301.536 460.89808
Slice
118 339.70498 | 72.7145 1,279.3109 | 453.02774
Slice
119 340.50883 | 72.7055 1,257.0857 | 445.15741
Slice
120 341.31269 | 72.6965 1,234.8606 | 437.28707
Slice
121 342.11654 | 72.6875 1,212.6354 | 429.41673
Slice
122 342.92039 | 72.6785 1,190.4103 | 421.54639
Slice
123 343.72425 | 72.6695 1,168.1851 | 413.67605
Slice
124 344.5281 72.6605 1,145.96 405.80572
Slice
125 345.33195 | 72.6515 1,123.7348 | 397.93538
Slice
126 346.13581 | 72.6425 1,101.5097 | 390.06504
Slice
127 346.93966 | 72.6335 1,079.2845 | 382.1947
Slice
128 347.74351 | 72.6245 1,057.0594 | 374.32436
Slice
129 348.54737 | 72.6155 1,034.8342 | 366.45402
Slice
130 349.35122 | 72.6065 1,012.6091 | 358.58369
Slice
131 350.15507 | 72.5975 990.38394 | 350.71335
Slice
132 350.6742 72.641544 1,096.7514 | 388.38005
Slice
133 351.17396 | 72.848554 1,146.2885 | 661.80996
Slice

351.93911 | 73.165487 1,074.8657 | 620.57398

134




Slice | 352.70425 | 73.48242 1,003.4429 | 579.33801
135
Slice
136 353.49855 | 73.811429 865.52147 | 315.02405
Slice
137 354.322 74.152513 805.83033 293.29825
Slice
138 355.14545 | 74.493597 746.13919 271.57246
Slice
139 355.9689 74.83468 686.44806 | 249.84666
Slice
140 356.79234 | 75.175764 626.75692 228.12086
Slice
141 357.61579 | 75.516848 567.06579 | 206.39507
Slice
142 358.43924 | 75.857932 507.37465 | 184.66927
Slice
143 359.26269 | 76.199016 447.68352 | 162.94347
Slice
144 360.08614 | 76.5401 387.99238 141.21768
Slice
145 360.90959 | 76.881184 328.30125 | 119.49188
Slice
146 361.73304 | 77.222268 268.61011 97.766085
Slice
147 362.55649 | 77.563352 208.91897 76.040288
Slice
148 363.37994 | 77.904436 149.22784 | 54.314492
Slice
149 364.20339 | 78.24552 89.536703 | 32.588695
Slice

365.02684 | 78.586604 29.845568 10.862898

150




Edgewater Unstable Areas Analysis 2018 - West Slope
Name: Circular

F of S: 1.369
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Color | Name Model Unit Cohesion' | Phi'
Weight | (psf) ()
(pcf)

[ ] |CCR Mohr-Coulomb | 86 0 20

[ | |Clay Liner Mohr-Coulomb | 130 0 28

| | |Drainage Layer | Mohr-Coulomb | 115 0 30

| | | Geosynthetics | Mohr-Coulomb | 58 0 19.5

| | |Subbase Mohr-Coulomb | 135 0 28




Circular

Report generated using GeoStudio 2016. Copyright © 1991-2017 GEO-SLOPE International Ltd.

File Information

File Version: 8.16

Title: Edgewater Unstable Areas Analysis 2018 - West Slope

Comments: Running slope stability analysis on the west waste slope of Phase 3, Module 2 of the
Edgewater I-43 Ash Disposal Facility. Location of analysis was selected based on longest and steepest
slope at the time of peak waste placement within Module 2.

Created By: Suchomel, Brandon

Last Edited By: Suchomel, Brandon

Revision Number: 45

Date: 9/5/2018

Time: 1:09:20 PM

Tool Version: 8.16.3.14580

File Name: Western Slope of Module 2 Phase 3.gsz

Directory: 1:\25218091.00\Data and Calculations\Slope Stability\

Last Solved Date: 9/5/2018

Last Solved Time: 1:17:09 PM

Project Settings
Length(L) Units: Feet
Time(t) Units: Seconds
Force(F) Units: Pounds
Pressure(p) Units: psf
Strength Units: psf
Unit Weight of Water: 62.4 pcf
View: 2D
Element Thickness: 1

Analysis Settings

Circular

Kind: SLOPE/W

Method: Bishop

Settings
PWP Conditions Source: (none)

Slip Surface
Direction of movement: Left to Right
Use Passive Mode: No
Slip Surface Option: Entry and Exit
Critical slip surfaces saved: 10
Resisting Side Maximum Convex Angle: 1 °
Driving Side Maximum Convex Angle: 5 °



Optimize Critical Slip Surface Location: No
Tension Crack
Tension Crack Option: (none)

F of S Distribution

F of S Calculation Option: Constant
Advanced

Number of Slices: 150

F of S Tolerance: 0.001

Minimum Slip Surface Depth: 0.1 ft

Materials

Subbase
Model: Mohr-Coulomb
Unit Weight: 135 pcf
Cohesion': 0 psf
Phi': 28 ©
Phi-B: 0 °

Clay Liner
Model: Mohr-Coulomb
Unit Weight: 130 pcf
Cohesion': 0 psf
Phi': 28 °
Phi-B: 0 °

Geosynthetics
Model: Mohr-Coulomb
Unit Weight: 58 pcf
Cohesion': 0 psf
Phi': 19.5°
Phi-B: 0 °

Drainage Layer
Model: Mohr-Coulomb
Unit Weight: 115 pcf
Cohesion': 0 psf
Phi': 30 °
Phi-B: 0 °

CCR
Model: Mohr-Coulomb
Unit Weight: 86 pcf
Cohesion': 0 psf
Phi': 20 °
Phi-B: 0 °



Slip Surface Entry and Exit
Left Projection: Range
Left-Zone Left Coordinate: (243.97, 118.1341) ft
Left-Zone Right Coordinate: (247.34, 118.03799) ft
Left-Zone Increment: 100
Right Projection: Range
Right-Zone Left Coordinate: (393.76, 77.51845) ft
Right-Zone Right Coordinate: (396.92, 78.19181) ft
Right-Zone Increment: 100
Radius Increments: 30

Slip Surface Limits

Left Coordinate: (0, 124.95) ft
Right Coordinate: (440.79, 86.91) ft

Points
X (ft) Y (ft)
Point 1 0 0
Point 2 0 87.05
Point 3 0 85.05
Point4 | O 87.15

Point 5 34.01 75.82
Point 6 34.01 73.82
Point 7 34.01 75.92
Point 8 350.8 72.59
Point 9 350.8 70.59
Point 10 | 350.8 72.69
Point 11 | 353.74 | 71.61
Point 12 | 353.74 | 69.61
Point 13 | 353.74 | 71.71
Point 14 | 371.54 | 71.58
Point 15 | 371.54 | 69.58
Point 16 | 371.54 | 71.68
Point 17 | 379.67 | 70.31
Point 18 | 379.67 | 68.31
Point 19 | 379.67 | 70.41
Point 20 | 380.33 | 70.37
Point 21 | 380.33 | 68.37
Point 22 | 380.33 | 70.47
Point 23 | 429.74 | 86.05
Point 24 | 429.74 | 84.05
Point 25 | 429.74 | 86.15
Point 26 | 440.79 | 86.05




Point | 440.79 | 84.05
27
Point | 11079 | 86.15
28 : :
Point
i 440.79 | 0
Point
|0 88.06
Point
o 34.01 | 76.88
Point | 3c101 | 73.53
32 : :
Point | 321 98 | 72.92
33 : :
Point | 326 75 | 74.32
34 : :
Point | 39794 | 78.26
35 : :
Point | 251 | 87.13
36 : :
Point
- 430.24 | 89.04
Point | 11079 | 86.91
38 : :
Point
. 0 124.95
Point
a0 2.89 | 125.01
Point
" 247.62 | 118.03
Regions
Material Points Area (ft?)
Region 1 | Subbase 1,3,6,9,12,15,18,21,24,27,29 32,320
Region 2 | Clay Liner 3,2,5,811,14,17,20,23,26,27,24,21,18,15,12,9,6 881.58
Region 3 | Geosynthetics | 2,4,7,10,13,16,19,22,25,28,26,23,20,17,14,11,8,5 44.079
Region 4 | Drainage Layer | 4,30,31,32,33,34,35,36,37,38,28,25,22,19,16,13,10,7 | 551.77
Region 5 | CCR 30,39,40,41,34,33,32,31 14,008

Current Slip Surface
Slip Surface: 106,000

FofS:1.369

Volume: 1,644.7877 ft3
Weight: 142,278.76 |bs
Resisting Moment: 8,872,216.2 |bs-ft




Activating Moment: 6,479,605.3 lbs-ft

F of S Rank (Analysis): 1 of 316,231 slip surfaces
F of S Rank (Query): 1 of 316,231 slip surfaces
Exit: (396.4776, 78.097542) ft

Entry: (245.0821, 118.10238) ft

Radius: 155.79743 ft

Center: (355.19053, 228.32476) ft

Slip Slices
X (Ft) Y (ft) PWP Base Normal Frictional Cohesive
(psf) Stress (psf) Strength (psf) Strength (psf)

Slice1 | 245.50508 | 117.68306 | O 27.722323 10.0901 0
Slice 2 | 246.35105 | 116.85074 | O 82.997012 30.208442 0
Slice 3 | 247.19702 | 116.03097 | O 137.75366 50.138233 0
Slice 4 | 248.12298 | 115.14835 | O 186.51865 67.887238 0
Slice 5 | 249.12894 | 114.20505 | O 229.11109 83.389617 0
Slice 6 | 250.13491 | 113.27829 | O 270.839 98.577333 0
Slice 7 | 251.14087 | 112.36765 | O 311.71134 113.45365 0
Slice 8 | 252.14683 | 111.47278 | O 351.73691 128.02177 0
Slice9 | 253.1528 110.5933 0 390.92429 142.28481 0
i'(')ce 254.15876 | 109.72888 | 0 429.28189 156.24583 0
Slice
11 255.16472 | 108.87918 | O 466.8179 169.90782 0
Slice
12 256.17069 | 108.0439 0 503.54035 183.2737 0
Slice
13 257.17665 | 107.22274 | O 539.45704 196.3463 0
Slice
14 258.18261 | 106.41541 | O 574.5756 209.12842 0
Slice
15 259.18858 | 105.62164 | O 608.90346 221.62273 0
:Slléce 260.19454 | 104.84117 | O 642.44785 233.83189 0
Slice
17 261.2005 104.07374 | O 675.21582 245.75846 0
ilslce 262.20647 | 103.31912 | O 707.21423 257.40493 0
Slice
19 263.21243 | 102.57708 | O 738.44975 268.77373 0
Slice
20 264.21839 | 101.84739 | O 768.92888 279.86723 0
Slice
21 265.22436 | 101.12984 | O 798.65794 290.68772 0
ilzlce 266.23032 | 100.42424 | O 827.64305 301.23744 0

267.23628 | 99.730368 | O 855.89019 311.51855 0




Slice

23
Slice
” 268.24225 | 99.048052 883.40516 321.53318
Slice
75 269.24821 | 98.377107 910.19358 331.28337
Slice
26 270.25417 | 97.717356 936.26092 340.77111
Slice
27 271.26014 | 97.068632 961.61249 349.99832
Slice
58 272.2661 96.43077 986.25345 358.9669
Slice
59 273.27206 | 95.803616 1,010.1888 367.67865
Slice
30 274.27803 | 95.187016 1,033.4234 376.13535
Slice
31 275.28399 | 94.580825 1,055.9619 384.33869
Slice
32 276.28995 | 93.984903 1,077.8089 392.29035
Slice
33 277.29592 | 93.399112 1,098.9688 399.99193
Slice
34 278.30188 | 92.823322 1,119.4459 407.44499
Slice
35 279.30784 | 92.257406 1,139.2443 414.65103
Slice
36 280.31381 | 91.701241 1,158.3681 421.61152
Slice
37 281.31977 | 91.154709 1,176.8211 428.32787
Slice
33 282.32573 | 90.617694 1,194.6071 434.80144
Slice
39 283.3317 90.090086 1,211.7297 441.03356
Slice
40 284.33766 | 89.571777 1,228.1925 447.0255
Slice
a1 285.34362 | 89.062664 1,243.9987 452.77849
Slice
42 286.34959 | 88.562646 1,259.1517 458.29373
Slice
43 287.35555 | 88.071625 1,273.6546 463.57237
Slice
44 288.36151 | 87.589509 1,287.5105 468.6155
Slice
45 289.36748 | 87.116204 1,300.7223 473.42419
Slice

290.37344 | 86.651624 1,313.2928 477.99948

46




Slice 291.3794 86.195683 1,325.2247 482.34234
47
Slice
48 292.38537 | 85.748297 1,336.5206 486.45373
Slice
49 293.39133 | 85.309386 1,347.1831 490.33455
Slice
50 294.39729 | 84.878873 1,357.2145 493.98568
Slice
51 295.40326 | 84.456682 1,366.6171 497.40795
Slice
52 296.40922 | 84.042741 1,375.3932 500.60217
Slice
53 297.41518 | 83.636977 1,383.5447 503.5691
Slice
" 298.42115 | 83.239324 1,391.0738 506.30946
Slice
55 299.42711 | 82.849713 1,397.9823 508.82395
Slice
56 300.43307 | 82.468081 1,404.2721 511.11323
Slice
57 301.43903 | 82.094366 1,409.9448 513.17793
Slice
. 302.445 81.728506 1,415.0021 515.01863
Slice
59 303.45096 | 81.370443 1,419.4455 516.63591
Slice
60 304.45692 | 81.02012 1,423.2765 518.03028
Slice
61 305.46289 | 80.677482 1,426.4964 519.20225
Slice
62 306.46885 | 80.342476 1,429.1066 520.15226
Slice
63 307.47481 | 80.01505 1,431.1081 520.<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>