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EXECUTIVE SUMMARY

Geosyntec Consultants of North Carolina PC (Geosyntec) has prepared this Site Analysis and
Removal Plan (Removal Plan) in support of the proposed closure of the Coal Combustion
Residuals (CCR) Basins at the L.V. Sutton Energy Complex (Sutton) located near Wilmington,
North Carolina (NC). The purpose of this Removal Plan is to seek the North Carolina
Department of Environmental Quality’s (NCDEQ — formerly the North Carolina Department of
Environment and Natural Resources, NCDENR) concurrence with the Duke Energy Progress,
LLC (DEP) plan for closure of the CCR basins located at Sutton The work to be performed in
support of the closure of the basins is summarized in this document, which is consistent with the
requirements of the Hazardous and Solid Waste Management System: Disposal of Coal
Combustion Residuals from Electric Utilities Rule (CCR Rule) [EPA, 2015] and the NC Coal Ash
Management Act (CAMA). This Removal Plan is based on engineering and environmental
factors minimizing the impacts to communities and managing cost. The Drawing Set presented
herein is accurate at the time of preparing this Removal Plan and is subject to change pending
further discussion with DEP. The closure option entails excavation of CCR within the basins
and placement in an on-site engineered landfill. While permitting on the landfill is completed
and the landfill is constructed, CCR will be transported off-site (via truck and/or rail) to a
permitted landfill. Approximately 2 million tons of CCR are anticipated to be transported off-site
prior to operation of the on-site landfill for beneficial reuse as lined, structural fill at the
Brickhaven Clay Mine, located in Chatham County, NC.

Sutton is owned by DEP and includes the electricity generating plant and CCR basins
associated with historical coal-fired electricity generation. Sutton was formerly operated as a
coal-fired plant from 1954 to November 2013 and currently operates a gas-fired combined-cycle
unit. The two CCR basins located at Sutton include: (i) the 1971 Basin; and (ii) the 1984 Basin.
Other notable features at Sutton include: (i) the Lay of Land Area (LOLA), located to the south
of the 1971 Basin; (ii) the Cooling Pond; and (iii) a Discharge Canal that conveys water from the
plant to the Cooling Pond. The total estimated CCR volume in the basins is approximately 5.5
million cubic yards (cy) (approximately 6.7 million tons — assuming a density of approximately
1.2 tons/cy), while LOLA contains an additional CCR volume of approximately 0.6 million cy
(approximately 0.7 million tons), resulting in a total CCR volume of approximately 6 million cy
(approximately 7.3 million tons).

This Removal Plan discusses analytical results for CCR, background soil, soil collected during
the installation of monitoring wells outside of the CCR basins, and soil from locations below the
CCR. Analytical results obtained for groundwater and CCR interstitial water are also discussed.
Results from background soil samples at Sutton indicate that soils are naturally acidic.
Additionally, CCR exhibited concentrations for most analyzed constituents of interest (COls) at
levels greater than background soil levels. Background groundwater results indicated naturally
acidic groundwater conditions and naturally elevated levels of iron, and to a lesser degree,
manganese. Constituents in the groundwater in the immediate vicinity of the 1971 Basin
appears to be influenced by CCR contained within this basin while monitoring points further
away (e.g., the northern portion of the site) show a diminishing impact, suggesting that the clay
liner within the 1984 Basin provides some protection of the surrounding groundwater.
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Furthermore, elevated arsenic concentrations in groundwater attenuated to below the
groundwater standard in all but one of the compliance wells.

A geochemical Conceptual Site Model (CSM) was developed to evaluate the distribution of the
analyzed COls in soil and groundwater. The CSM suggested that metals mobility was limited
under the given geochemical conditions, especially in certain areas away from the basins where
groundwater conditions became more aerobic and the mobility of redox-affected constituents
such as iron, manganese, arsenic, and selenium decreased.

A preliminary geotechnical evaluation was performed and is presented in this Removal Plan.
The results of the investigations indicate that the subsurface materials primarily consist of, from
top to bottom, CCR (within the basins) or Dike Fill (at the perimeters of the basins), and
Foundation Soils (consisting primarily of sand with varying amounts of silt at the top and Peedee
Formation clayey soils at the bottom).

The closure of the CCR basins will entail the following activities. CCR will be excavated and
placed in an off-site landfill while the on-site landfill is constructed. Once the on-site landfill is
operational, CCR will be placed in the on-site landfill for final disposal. The excavated surfaces
will either be left as open water (1971 Basin) and allowed to connect to the Cooling Pond or left
as green areas (1984 Basin), graded to drain towards the Cooling Pond. This Removal Plan
also presents a summary of the engineering evaluation and analyses performed, as well as
technical specifications and Construction Quality Assurance (CQA) Plan.

The Wastewater and Stormwater Plans, including a plan for obtaining the required permits, are
described in a preliminary manner in this Removal Plan. These plans will be developed and
submitted under a separate cover. Applicable permits required for closure of the basins,
including modifications to existing permits and applications for new permits, are identified.

A Post-Closure Care Plan is provided, including the groundwater monitoring program currently
under evaluation by NCDEQ. This Removal Plan discusses the estimated schedule for
milestones related to basin closure and post-closure activities.
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LIST OF ACRONYMS AND ABBREVIATIONS

Acronym/Abbreviation Definition

3D Three Dimensional

AST Aboveground Storage Tank

BBL Blasland, Bouck, and Lee, Inc.

bgs Below Ground Surface

CAMA Coal Ash Management Act

CAP Corrective Action Plan

CCR Coal Combustion Residuals

CFD Computational Fluid Dynamics

CFR Code of Federal Regulations

cm/s Centimeters Per Second

COol Constituent of Interest

CPT Cone Penetration Test

CQA Construction Quality Assurance

CSA Comprehensive Site Assessment

CSM Conceptual Site Model

cy Cubic Yards

DEP Duke Energy Progress, LLC

EPA United States Environmental Protection Agency

E&SC Erosion and Sediment Control

FGD Flue Gas Desulfurization

FS Factor of Safety

ft Feet

gpm Gallons Per Minute

H&H Hydrology and Hydraulic

HSA Hollow Stem Auger

ICA Interior Containment Area

IMAC Interim Maximum Allowable Concentrations

in Inch

LOLA Lay of Land Area

MDE Maximum Design Earthquake

MGD Million Gallons Per Day

Mg/l Micrograms Per Liter

mV millivolts

mg/kg Milligram Per Kilogram

NAVD88 North American Datum of 1988

NC North Carolina

NCAC North Carolina Administrative Code

NCDENR North Carolina Department of Environment and Natural

Resources

NCDEQ North Carolina Department of Environmental Quality

NCDOT North Carolina Department of Transportation
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Acronym/Abbreviation

Definition

NCGS
NEHRP
NPDES
ORP
PGA
PQL
RCRA
REC
SCPT
SOP
SPLP
SPT
s.u.
TDS
tsf
TSS
USACE
USGS
WQMP

Geosyntec®

consultants

North Carolina General Statute

National Earthquake Hazards Reduction Program
National Pollutant Discharge Elimination System
Oxidation-Reduction Potential

Peak Ground Acceleration

Practical Quantification Limit

Resource Conservation and Recovery Act
Registered Environmental Consultant

Seismic Cone Penetration Test

Standard Operating Procedure

Synthetic Precipitation Leaching Procedure
Standard Penetration Test

Standard Units

Total Dissolved Solids

Tons Per Square Foot

Total Suspended Solids

United States Army Corp. of Engineers

United States Geologic Survey

Water Quality Management Plan
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1. INTRODUCTION

11 Site Analysi R | Plan Obiecti

Geosyntec Consultants of North Carolina PC (Geosyntec) has prepared this Site Analysis and
Removal Plan (Removal Plan) in support of the proposed closure of the Coal Combustion
Residuals (CCR) Basins at the L.V. Sutton Energy Complex (Sutton) located near Wilmington,
North Carolina (NC). The purpose of this Removal Plan is to seek the North Carolina
Department of Environmental Quality’s (NCDEQ — formerly the North Carolina Department of
Environment and Natural Resources, NCDENR) concurrence with the Duke Energy Progress,
LLC (DEP) plan for closure of the CCR basins located at Sutton. The work to be performed in
support of the closure of the basins is summarized in this document, which is consistent with the
requirements of the Hazardous and Solid Waste Management System: Disposal of Coal
Combustion Residuals from Electric Utilities Rule (CCR Rule) [EPA, 2015] and the NC Coal Ash
Management Act (CAMA).

Sutton is owned by DEP and is located at 801 Sutton Steam Plan Road, Wilmington, North
Carolina, 28401. Sutton includes the electricity generating plant and CCR basins associated
with the historical coal-fired plant. Sutton formerly operated as a coal-fired plant from 1954 to
November 2013 and currently operates a gas-fired combined-cycle unit. The two CCR basins
located at Sutton include: (i) the 1971 Basin; and (ii) the 1984 Basin. Other notable features at
Sutton include: (i) the Lay of Land Area (LOLA), located south of the 1971 Basin; (ii) the Cooling
Pond, west of the CCR basins; and (iii) a Discharge Canal that conveys water from the plant to
the Cooling Pond. Figure 1 presents a site map depicting the above-referenced features.

This Removal Plan was prepared under the responsible charge of Dr. Victor M. Damasceno,
Ph.D., P.E. and reviewed by Dr. Majdi Othman, Ph.D., P.E., both of Geosyntec.

1.2 Selected Final Closure Option

The Drawing Set titled “Permit Application Drawings, 1971 and 1984 Basins, and LOLA
Closure” is an integral part of this Removal Plan and is referred to hereafter as the Drawing Set.
The final closure option, presented in the Drawing Set, was selected based on an evaluation of
environmental, financial, and social impacts of the options considered. The Drawing Set
presented herein is accurate at the time of preparing this Removal Plan and is subject to
change pending further discussion with DEP. Approximately 2 million tons of CCR are
anticipated to be transported off-site prior to operation of the on-site landfill. The landfill will be
located east and adjacent to the 1984 Basin. A Site Application and Onsite CCR Landfill
Construction Application Report were prepared by Geosyntec on behalf of DEP as part of the
landfill construction application submitted to NCDEQ in May 2015 and August 2015,
respectively. The Site Application and Construction Application were approved by NCDEQ in
July 2015 and September 2016, respectively. Drawing 5, Drawing 6, and Drawing 7 show the
anticipated grading of the basins and the LOLA after they have been excavated and
decommissioned. The following activities are planned as part of the closure of the 1971 and
1984 Basins:
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o excavate CCR to approximately elevation 10 feet (ft) North American Vertical Datum of
1988 (NAVDA88), or until native soil is encountered, to expose the dams;

e excavate the Dam on the northern and eastern sides of the 1984 Basin down to
elevation 20 ft-NAVD88;

e excavate the dam on the northern and eastern sides of the 1971 Basin down to
approximately elevation 14 ft--NAVD88,;

e excavate the southern 1971 Basin dike (adjacent to the Discharge Canal) and
reconstruct a dike on a portion of the southern side of the 1971 Basin at elevation 12 ft-
NAVDS8S;

e excavate the western 1971 Basin dike to allow the Cooling Pond to combine with the
1971 Basin;

e excavate the 1984 Basin dam to match surrounding existing elevations;

e grade soils within the 1984 Basin footprint to promote stormwater runoff towards the
Cooling Pond.

The CCR impoundments will be excavated by utilizing technically sound and cost-effective
measures with the goal of meeting the 31 August 2019 deadline set forth in CAMA and the
closure time frame set forth in Title 40 Code of Federal Regulations (CFR) § 257.102(f). The
schedule presented in the “Coal Ash Excavation Plan” (prepared by DEP and submitted to
NCDEQ in 2015) called for completing excavation in March 2019. This date reasonably
assumed that DEP would receive a landfill construction permit by June 2016. (DEP applied for
the landfill construction permit in August 2015.) However, on 7 April 2016, NCDEQ initiated an
environmental justice review for the landfill construction permit and, upon completion,
transmitted it to the United States Environmental Protection Agency (EPA) for review and
comment; EPA did not act on the environmental justice review. Although the permit was
ultimately issued by NCDEQ on 21 September 2016, as a result of the delay, DEP will be forced
to operate with little to no margin to achieve the 1 August 2019 CCR surface impoundment
closure date. Additional CCR-related structures (e.g., dikes) and CCR potentially encountered
outside of the basin footprint (e.g., LOLA) will also be mitigated; however, mitigation of these
materials will be pursued to meet the 1 January 2026 date, following excavation of the CCR
impoundments.

1.3 Report Organization

Although the Sutton CCR surface impoundments are specifically subject to the closure
requirements set out in Part Il, Sections 3.(b) and 3.(c) of Coal Ash Management Act (CAMA)
(and not North Carolina General Statute (NCGS) §130A-309.214), for purposes of consistency
with the closure plans for those non-high-priority DEP facilities to which NCGS § 130A-309.214
applies, this Removal Plan is structured to follow generally the Closure Plan elements set forth
in NCGS § 130A-309.214(a)(4), as follows:
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Section 2 — Governing Regulations: This section identifies and lists applicable Federal
and State regulations, requirements, and guidelines pertaining to CCR basin closure.

Section 3 — Facility Description and Existing Site Features: This section presents an
overview of the facility, including a summary of the operational history and a description
of the basins.

Section 4 — Results of Hydrogeologic, Geologic, and Geotechnical Investigations: This
section summarizes the hydrogeological and geotechnical investigations performed at
Sutton and reports the results of laboratory analyses.

Section 5 — Groundwater Modeling Analyses: A site groundwater flow and contaminant
transport model is being prepared by an independent consultant and will be submitted
under a separate cover at a later date. Therefore, the requirements of this section are
omitted from this Removal Plan.

Section 6 — Beneficial Reuse and Future Use: This section presents plans for beneficial
reuses and describes the anticipated future use of Sutton following the closure of the
basins.

Section 7 — Closure Design Documents: This section presents a summary of the
engineering evaluation and preliminary analyses performed in support of the CCR basin
closure at Sutton, as well as technical specifications and Construction Quality Assurance
(CQA) Plan.

Section 8 — Management of Wastewater and Stormwater: This section describes the
provisions for disposal of anticipated wastewater and stormwater, including a plan for
obtaining the required permits.

Section 9 — Description of Final Disposition of CCR: This section describes the
anticipated final disposition of the CCR.

Section 10 — Applicable Permits for Closure: This section identifies the applicable
permits required for closure of the basins, including modifications to existing permits and
applications for new permits.

Section 11 — Post-Closure Monitoring and Care: This section presents the post-closure
care plan and groundwater monitoring program.

Section 12 — Project Milestones and Cost Estimates: This section discusses the
estimated schedule for milestones related to basin closure and post-closure activities.
This section also presents projected costs of closure and post-closure care.

Section 13 — Referenced Documents: This section summarizes the documents cited as
part of this Removal Plan.
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2. GOVERNING REQUIREMENTS

21 Eederal CCR Rule

The Hazardous and Solid Waste Management System: Disposal of Coal Combustion Residuals
from Electric Utilities, referred to herein as the CCR Rule, was published in the Federal Register
on 17 April 2015 and codified in 40 CFR Parts 257 and 261, with an effective date of 19 October
2015 [EPA, 2015]. This rule regulates CCR as a nonhazardous waste under Subtitle D of the
Resource Conservation and Recovery Act (RCRA). Most of the regulatory deadlines are set
from the date the rule was published.

Written closure requirements are defined in 40 CFR § 257.102(b)(1)(i-vi) and are summarized in
Table 1. These requirements and related information are addressed in subsequent sections
within this Removal Plan. Table 1 provides a cross-reference between each requirement and
the corresponding Removal Plan section(s).

A History of Construction Report is required to be developed for each CCR unit as described in
40 CFR § 257.73(c)(1). Recordkeeping, as described in 40 CFR § 257.105, requires the History
of Construction Report be maintained in a written operating record and be made available on a
publicly accessible internet site.

2.2 North Carolina Rules

In August 2014, the NC General Assembly passed Senate Bill 729 known as the Coal Ash
Management Act, CAMA, which lists specific requirements for CCR surface impoundment
closure. For Sutton, “coal combustion residuals surface impoundment”, as defined in CAMA §
130A-309.201(6), is interpreted to include the 1971 and 1984 Basins. The CAMA requirements
are summarized in Table 2. Part Il, Section 3.(b) of CAMA classifies Sutton as a ‘high-priority’
site and specifically requires closure by removal, which is defined as:

e dewatering to the maximum extent possible;
¢ removing and transferring CCR from basins to a permitted landfill or structural fill; and

¢ providing corrective action to restore groundwater quality if needed, as provided in
NCGS §130A-309.204.

CAMA requires the 1971 and 1984 Basins at Sutton to be closed by 31 August 2019. In July
2016, the NC General Assembly passed H.B. 630, Session Law 2016-95, which provides that
impoundments shall be classified as “low-risk” if, by certain deadlines, the owner has
established permanent alternative water supplies, as required, and has rectified any deficiencies
identified by, and has otherwise complied with requirements of, any dam safety order. This
Removal Plan is based on engineering and environmental factors minimizing the impacts to
communities and managing costs. Closure Plan requirements for non-high-priority sites were
codified at NCGS § 130A-309.214(a)(4) which requires plans for such sites to include the
elements listed below. Although NCGS § 130A-309.214 is not specifically applicable to Sutton,
which is a high-priority site required to close pursuant to Part I, Sections 3.(b) and 3.(c) of
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CAMA, this Removal Plan relies on subsection (a)(4) of § 130A-309.214 solely to inform its
organization.

Specifically, this Removal Plan addresses the following:
¢ facility description;
e site maps;
e hydrogeologic, geologic, geotechnical characterization results;
e groundwater potentiometric maps and extent of contaminants of concern;
e groundwater modeling;
e description of beneficial reuse plans;
¢ Removal Plan drawings, design documents, and specifications;
e description of the CQA Plan;
¢ description of waste water disposal and stormwater management provisions;
¢ description of how the final disposition of CCR will be provided;
o list of applicable permits to complete closure;
¢ description of post-closure monitoring and care plans;
o estimated closure and post-closure milestone dates;
e estimated costs of assessment, corrective action, closure and post-closure care; and
o future site use description.

In addition to the closure pathway, CAMA outlines groundwater assessment and corrective
action requirements summarized as follows:

e submit proposed Groundwater Assessment Plans by 31 December 2014;

e complete groundwater assessment and submit a Groundwater Assessment Report
within 180 days of Groundwater Assessment Plan approval; and

e provide a Corrective Action Plan (CAP) (if required) within 90 days (and no later than
180 days, subject to department approval) of Groundwater Assessment Report
completion.

The groundwater assessment and corrective action activities for Sutton were performed by
SynTerra Corp. (SynTerra). The Comprehensive Site Assessment (CSA) Report for Sutton was
submitted on 5 August 2015 [SynTerra, 2015a]. The CSA Supplement 1 was submitted 31
August 2016 [SynTerra, 2016b]. Information from the CSA has been incorporated into this
Removal Plan. DEP has been in correspondence with the NCDEQ and received permission to
submit a CAP in two phases. The first phase of the CAP was submitted on 2 November 2015
[SynTerra, 2015b] and includes background information, a brief summary of the CSA findings, a
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brief description of site geology and hydrogeology, a summary of the previously completed
receptor survey, a description of the North Carolina Administrative Code (NCAC) Title 15A
Subchapter 2L groundwater standard (2L Standard) and Subchapter 2B surface water (2B
Standard) exceedances, proposed site-specific groundwater background concentrations, a
detailed description of the site conceptual model, and groundwater flow and transport modeling.
The second phase of the CAP was submitted on 1 February 2016 [SynTerra, 2016a] and
includes the risk assessment, alternative methods for achieving restoration, conceptual plans for
recommended corrective actions, implementation schedule, and a plan for future monitoring and
reporting. The CSA and CAP reports are presented herein in electronic format on the compact
disc (CD) attached as Appendix A.
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3. FACILITY DESCRIPTION AND EXISTING SITE FEATURES

3.1 Surface Impoundment Description
3.1.1 Site History and Operations

A comprehensive summary of the site history and operations is presented in the History of
Construction Report that was prepared by Geosyntec and posted to the Sutton operating
record. A summary of the History of Construction Report is presented herein. The Sutton plant
began operations in 1954 as a three-unit, 575-megawatt coal-fired plant until retirement in
November 2013, when a new 625-megawatt gas-fired combined-cycle unit began operations.

The CCR generated at Sutton was disposed within basins located on plant property. The CCR
basins located at Sutton include the 1971 Basin and the 1984 Basin, as shown on Figure 1.
The 1971 Basin covers an area of approximately 54 acres. In 1983, the dikes of the 1971 Basin
were raised by approximately eight ft (to elevation 26 ft NAVD88). The 1971 Basin operated
from 1971 to 2013 for CCR disposal and currently only receives stormwater. The 1984 Basin
covers an area of approximately 82 acres. In 2006, an Interior Containment Area (ICA) was
constructed within the footprint of the 1984 Basin. The 1984 Basin was operated from 1984 to
2013. The LOLA contains CCR generated from plant operations between approximately 1954
and 1972.

The CCR basins at Sutton contain sluiced fly ash and bottom ash. In addition to the CCR, the
basins also contain boiler slag, stormwater, ash sluice water, coal pile runoff, and low volume
wastewater [Dewberry & Davis, 2011]. Scrubbers were not installed at Sutton; as such, Flue
Gas Desulfurization (FGD) residuals are not known to be impounded in the CCR basins.

3.1.2 Estimated Volume of CCR in Impoundments

Table 3 presents quantities and types of CCR at each basin and the LOLA. Details and
assumptions for the calculations are discussed in Section 12.2. Based on these calculations,
the total estimated CCR volume in the basins is approximately 5.5 million cubic yards (cy)
(approximately 6.7 million tons — assuming an average density of approximately 1.2 tons/cy),
while the LOLA contains an additional CCR volume of approximately 0.6 million cy
(approximately 0.7 million tons). This results in a total CCR volume of approximately 6 million
cy (approximately 7.3 million tons). The LOLA is comprised mainly of bottom ash and soil while
the other areas contain fly ash and bottom ash.

3.1.3 Description of Surface Impoundment Structural Integrity

The structural integrity of the 1971 and 1984 Basin dikes has been evaluated by Geosyntec as
part of a dewatering design prepared for Sutton in 2014. The evaluation performed by
Geosyntec is supplemented by additional analyses performed by Amec Foster Wheeler
Environment and Infrastructure, Inc. (Amec) as part of the Phase 2 Reconstitution of Ash Pond
Designs Final Report (Phase 2 Report) [Amec, 2015]. Amec evaluated the structural stability of
the 1971 and 1984 Basin dikes, performed Hydrology and Hydraulic (H&H) analysis, and
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evaluated the structural stability of the spillway as part of the Phase 2 Report. A summary of
the findings of the evaluations is presented below.

3.1.3.1 Seepage Analysis

The 1971 and 1984 Basins are both inactive and have been since November 2013. The head
difference between the water level observed along the dikes and the free field is generally small
(approximately 5 ft or less). Seepage concerns were not identified during annual and five-year
inspections. Therefore, seepage was not considered to be an issue at Sutton and was not
performed at the time of preparing this Removal Plan.

3.1.3.2 Slope Stability Analysis
3.1.3.2.1 Normal Operating and Maximum Surcharge Pool Conditions

Geosyntec performed static slope stability analyses on several cross sections along the 1971
and 1984 Basin dikes under existing normal operating conditions [Geosyntec, 2014a]. The
calculated factors of safety (FS) for global dike stability were found to meet and/or exceed the
minimum required FS under operating (i.e. FS = 1.50) and surcharge conditions (i.e. FS = 1.40),
respectively, as defined in 40 CFR § 257.73 (e)(1)(i-ii). This is consistent with the analyses
presented in the Phase 2 Report. In both sets of analyses, the potential for surficial sloughing
was identified. However, such sloughs are not considered critical and can typically be
addressed through routine maintenance. Amec also performed slope stability analyses for
maximum surcharge pool conditions. The calculated FS were also found to meet the minimum
required FS.

3.1.3.2.2 Drawdown Conditions

Removal of bulk water from the northern area within the 1984 Basin was proposed as part of the
Sutton Dewatering Plan. It is desirable to pump water at the maximum safe rate possible.
Geosyntec performed rapid drawdown analyses for a cross section on the 1984 Basin dike to
evaluate slope stability conditions that would require capping the maximum drawdown rate.
This condition is equivalent to instantaneous removal of water within the basin. Such a
condition could arise as a result of rapid pumping or loss of containment (e.g., a dike breach).
NCDEQ requires a minimum FS of 1.25 for rapid drawdown conditions [NCDENR, 1980]. The
United States Army Corp. of Engineers (USACE) recommends a minimum FS of 1.1 to 1.3 for
rapid drawdown, dependent on site-specific conditions [USACE, 2003]. The minimum FS was
conservatively selected to be 1.3. The slope stability analysis performed by Geosyntec found
the calculated FS to meet the minimum required FS (i.e. FS =2 1.3).

3.1.3.2.3 Seismic (Pseudo-Static) Conditions

Pseudo-static slope stability analysis has not explicitly been performed for the dikes at Sutton.
However, Geosyntec evaluated the estimated permanent seismic deformation under the
anticipated seismic hazard as discussed below in Section 3.1.3.3. Geosyntec calculated the
estimated permanent seismic deformation to be zero.
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Post-liquefaction static slope stability analyses were performed as part of the Phase 2 Report.
The calculated FS varied from 0.3 to 1.7. However, this may be a conservative analysis and as
discussed in Section 3.1.3.3, liquefaction is not considered to pose a significant risk at Sutton.

3.1.3.3 Liquefaction Potential

Geosyntec performed a preliminary screening level liquefaction potential evaluation at selected
locations as part of the Sutton Dewatering Plan. The appropriate seismic hazard is typically
expressed in probabilistic terms as a specific hazard level that has a certain probability of
exceedance within a given time period. The liquefaction potential was evaluated using seismic
design parameters consistent with a 2 percent probability of exceedance in 50 years. These
parameters include moment magnitude and Peak Ground Acceleration (PGA) with a return
period of 2,475 years, typically referred to as a 2,500-year event. Parameters corresponding to
a 2,500-year event were obtained using the United States Geological Survey (USGS) 2008
deaggregation tool (2008) [USGS, 2008]. The PGA and moment magnitude obtained from the
USGS deaggregation tool were 0.114g and 7.30, respectively. Review of available subsurface
information indicated that site effects would be insignificant. This assumption was considered
acceptable for a screening level evaluation. Therefore, the design PGA (PGAgesign) Wwas
selected to be equal 0.114g. The FS against liquefaction was calculated using the Standard
Penetration Test (SPT)-based simplified procedure presented by Idriss and Boulanger [2008].
The minimum required FS against liquefaction is 1.20, as defined in 40 CFR § 257.73 (e)(1)(iv).
The cross sections evaluated as part of the preliminary screening level liquefaction potential
analysis were found to meet the minimum required FS, indicating that the soils have a low
liquefaction potential under the evaluated seismic hazard.

Liquefaction triggering evaluation using a similar approach was also performed as part of the
Phase 2 Report and found that the FS against liquefaction is less than 1.0 at various locations
within the dike fill, foundation soils below the dike, and/or foundation soils at the toe area. The
selected PGA. for Site Class B and moment magnitude were 0.105g and 7.36, respectively,
based on data from the USGS 2008 seismic hazard maps. Because of the manner in which the
PGAck was calculated, Geosyntec notes that it is less than the PGA with a 2% probability of
exceedance in 50 years.

In addition, in the analyses presented in the Phase 2 Report, local site effects were accounted
for via the National Earthquake Hazards Reduction Program (NEHRP) [2009] site coefficients.
Based on a review of subsurface information, Amec assigned Site Class D, resulting in a site
coefficient (Fpga) Of 1.59 and a resulting PGAdesign Of 0.167g. The selected site coefficient is
considered conservative given the deep Coastal Plain soil conditions at the site differ
significantly from the soil conditions represented by the NEHRP site coefficients.

Furthermore, “embankment effects” were accounted for in the Phase 2 Report using results
presented by Harder [1998] and the PGAcest at the dike crest was selected to be 0.485g.
However, the figure used (i.e., the figure developed by Harder [1998]) presents an upper bound
estimation developed for dams approximately 50 to 300 ft high, which may not be applicable for
the dikes at Sutton (e.g., the maximum height of perimeter dikes is equal to approximately 24 ft).
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Therefore, the methods employed in the Phase 2 Report to account for the local site and
embankment effects in the liquefaction triggering evaluation are considered conservative.

However, the analyses presented above were both performed using the USGS 2008 tools. The
most recent USGS 2014 seismic hazard map indicates that the PGA for a 2,500-year event has
been revised to be lower than that considered in 2008. According to the USGS 2014 seismic
hazard map, the PGA at Sutton is estimated to be approximately 0.08g. Therefore, the previous
analyses are also conservative based on this observation and liquefaction potential is not
considered to pose a significant hazard at Sutton.

3.1.3.4 Hydrology and Hydraulics Capacity Analysis

H&H analyses were performed for the basins at Sutton as part of the Phase 2 Report. As
compared to requirements as defined in 40 CFR § 257.82, findings presented in the Phase 2
Report indicate that the 1971 and 1984 Basins could effectively contain and pass the design
storm event. However, analysis and assumptions presented in the Phase 2 Report indicate that
the 2006 ICA does not have enough hydraulic capacity to contain and pass the design storm
event.

3.1.3.5 Spillway Structural Stability

Structural stability analyses for the primary riser of the 1971 Basin and the internal riser of the
1984 Basin were performed as part of the Phase 2 Report. Analysis of the internal riser of the
1971 Basin was not performed due to lack of available information, and analysis of the primary
riser of the 1984 Basin was not performed since the information from the available construction
drawings was inconsistent with existing conditions of the riser documented in the field.

The risers were evaluated for: (i) moment equilibrium stability; (ii) sliding stability; (iii) floatation
stability; (iv) bearing capacity; (v) separation at joint sections; and (vi) structural strength, under
usual, unusual and extreme loads in general accordance with USACE EM 1110-2-2400.
Findings presented in the Phase 2 Report indicate that 1971 and 1984 Basin risers did not meet
the stability criteria for bearing capacity and joint separation under the extreme loading
condition, which was defined as the Maximum Design Earthquake (MDE) or the 2,475 year
return period earthquake (i.e. 2 percent probability of exceedance in 50 years).

3.1.4 Sources of Discharge into Surface Impoundments

The Sutton Plant was a three-unit, 575-megawatt coal-fired power plant and operated from 1954
until the retirement of the coal-fired units in November 2013. Dewberry and Davis [2011]
indicates that the 1971 and 1984 Basins contain fly ash, bottom ash, boiler slag, stormwater,
ash sluice water, coal pile runoff, and low-volume wastewater, and, as previously discussed,
since scrubbers were not installed at the Sutton Plant, FGD residuals are not expected in the
basins. The estimated CCR volume in the basins is presented in Section 3.1.2. Information
related to the quantity of each CCR constituent were not available at the time of preparing this
Removal Plan.

Dewberry and Davis [2011] presented the Sutton CCR handling system as follows:
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o fly ash was collected by an electrostatic precipitator;
¢ collected ash was stored in hoppers and conveyed pneumatically to a silo;
e ash was hydraulically conveyed from the silo to the ash basins;

¢ bottom ash was collected from the bottom of the boiler and conveyed through the same
transport system as the fly ash into the ash basins; and

e boiler slag was also collected from the boiler and conveyed to the basins.

3.1.5 Existing Liner System

The 1971 Basin is unlined; however, the 1984 Basin was constructed with an approximately 12-
inch (in) thick compacted clay liner, as shown in historical as-built drawings included as part of
the 1987 five-year inspection report. The liner extends into the upstream side of the dikes to
elevation 32 ft and is protected on the side slopes by a 2-ft thick sand layer. Technical
specifications included in the 1987 five-year inspection report indicate that liner was specified to
be 1-ft thick, placed in two lifts and compacted to a minimum density of 95% of standard Proctor
maximum density. The liner was specified to have permeability equal to or less than 10”7
centimeters per second (cm/s). Laboratory testing conducted on a sample collected from the
borrow material indicated that the clay has a permeability of 1.06 x 10-® cm/s and 2.02 x 108
when compacted to 92% and 95% of standard Proctor maximum density, respectively. A letter
dated 24 September 1985 written by William Wells, a consulting engineer for the construction of
the 1984 Basin, addressed to L.B. Wilson of the Carolina Power and Light, Fossil Engineering
and Construction Department stated that the clay liner was compacted to the “specified density
of 85 percent of standard Proctor” and that “Al [sic] permeability tests of the clay were
satisfactory.” It is not clear from a review of the available information if the level of compaction
required was relaxed. Daily and weekly reports detailing field density testing were provided and
attached to the letter; however, tests conducted on the clay liner are not clearly identified.

In April 2006, Withers and Ravenel performed a subsurface investigation in support of the
design of the 2006 ICA within the 1984 Basin. The investigation consisted of borings with SPTs
and Cone Penetration Test (CPT) soundings advanced from the dike crest and within the 1984
Basin. In selected CPT soundings and borings within the basin, a casing was installed into or
through the clay liner to prevent migration of CCR below the clay liner. Based on the boring
logs from this investigation and one sample collected during the investigation, the clay liner was
observed to be fine sandy clay to clay with a thickness of 4.5 to 7-in.

3.1.6 Inspection and Monitoring Summary

Several inspections have been conducted over the lifetime of the basins. The first five-year
inspection was conducted in 1987 and was triggered by the raising of the 1971 Basin dikes in
1983. Inspections were not conducted prior to the 1983 modifications due to the low height (i.e.
less than 15 ft) of the dikes, which made them exempt from the Dam Safety rules (15A NCAC
2K) at the time. A complete set of inspection reports, both five-year and annual, was not
available for review; however, annual inspections from 2009 to 2013, and the 1987, 2007 and
2012 five-year inspection reports were reviewed and indicate that the dikes were typically found
Geosyntec®
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to be in generally good condition with only routine maintenance required. A breach of part of
the 1984 Basin dike did occur in 2010; however, permanent repairs were made and later
inspections have found no further issues. A summary of the inspection report findings is
presented in Table 4.

3.2 Site Maps
3.21 Summary of Existing CCR Impoundment Related Structures

As discussed in Section 3.1, the 1971 and 1984 Basins were used for CCR disposal at Sutton.
Drawing 2 of the drawing set presents information pertinent to the basins, including:

e property boundary;

¢ location of the power generating units;

¢ CCR basin outlines and compliance boundaries;

e CCR basin outlet structures; and

¢ topographic contours of the basins and surrounding areas.

3.2.2 Receptor Survey

SynTerra conducted a survey of potential water supply wells for an area within an approximately
0.5 miles of the compliance boundary, which is located 500 ft from the Basin boundaries. This
receptor survey was submitted to NCDEQ in September 2014. An updated water supply well
survey was later submitted to NCDEQ in November 2014. The receptor survey was included in
the CSA Report prepared by SynTerra and submitted to NCDEQ on 5 August 2015 [SynTerra,
2015a, 2016b]. A copy of the receptor survey is included in Appendix B.

3.2.3 Existing On-Site Landfills

There are no existing active or closed on-site landfill facilities at Sutton. Therefore, the
requirements of this section are not addressed as part of this Removal Plan.

3.3 Monitori | Sampling | ion Pl

Groundwater conditions at Sutton have been monitored according to specifications outlined in
the National Pollutant Discharge Elimination System (NPDES) Permit NC0001422 since 1990.
The monitoring network presently consists of 17 monitoring wells and six surface
water/discharge sampling locations and is summarized on Figure 2. The CSA Report prepared
by SynTerra addressed CAMA § 130A-309.209(a)(4) and § 130A-309.209(d) [SynTerra, 2015a,
2106b]. The CSA provided an update of site conditions, which included the delineation of the
horizontal and vertical extent of constituents of interest in the soil, surface water, and
groundwater. The CSA concluded with a proposed groundwater monitoring network consisting
of 36 wells; however, several of the proposed groundwater monitoring wells are located within
the proposed onsite landfill footprint. Consequently, the proposed monitoring network submitted
by SynTerra will need to be re-evaluated to take into account the proposed onsite landfill and
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other relocated site features, and consider the comments (if any) provided by NCDEQ on the
CSA prior to implementation.
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4. RESULTS OF HYDROGEOLOGIC, GEOLOGIC, AND GEOTECHNICAL
INVESTIGATIONS

4.1 Regional Geology and Hydrogeology
411 Geology

As shown on Figure 3, Sutton is located within the Coastal Plain Physiographic Province of NC.
The Coastal Plain Physiographic Province is characterized by a southeastward thickening
wedge of late Cretaceous to Holocene age sediments that overlie a Paleozoic age crystalline
basement. These overlying sediments generally thicken and gently dip southeastwards from
the Fall Line towards the Atlantic Ocean and exceed a total thickness of 1,515 ft in New
Hanover County. The depositional history of these sediments begins with continental
fragmentation and rifting of the Pangea Super Continent in the early Mesozoic Era followed by
the opening of the modern Atlantic Ocean in the late Mesozoic and Cenozoic Eras. Extensive
tectonic forces during rifting and post-rifting lead to the formation of major rift-basins which are
areas of low elevation and arches (uplifted geologic structures). Examples of these in the vicinity
of the study region include the Albemarle embayment in southern Virginia and northern North
Carolina and the Cape Fear Arch, located roughly parallel to the Cape Fear River and
southwest of the study area as presented on Figure 4. The long and complex depositional
history of the Coastal Plain sediments resulted in successive geologic and hydrogeologic
stratigraphic units. A correlation chart of the various geologic and hydrogeologic units is
presented on Figure 5 and discussed in the following subsections.

41.2 Hydrogeology

Successive deposition of permeable and impermeable sediments in this region has resulted in
aquifers that are separated by confining units, as shown on Figure 5. The various regional
geologic and hydrogeologic stratigraphic units are discussed below sequentially from shallow to
deep formations.

e Surficial Aquifer: The surficial aquifer is the uppermost unconfined hydrostratigraphic
unit at Sutton and comprises the water table, which generally follows the surface
topography. This aquifer is composed of undifferentiated sands of late Tertiary age and
Quaternary surficial deposits, typical of what was encountered at the proposed landfill
site during site investigations. These surficial sediments are well drained and consist of
terraced and barrier-beach deposits, sandy coquinas, fossil sand dunes and stream
channel deposits. The sediments are typically characterized as light gray to light yellow
sand and silts [McSwain et al., 2014]. Regionally, the surficial aquifer varies in thickness
between approximately 10 and 100 ft [Campbell and Coes, 2010] (Figure 6). The high
hydraulic conductivity of the surficial sands (10to 102 cm/s) makes the upper aquifer a
prolific water producer for domestic, industrial and public water supply. The 1970
publication of “Geology and Ground-Water of New Hanover County” [Bain, 1970] reports
that one of the industrial supply wells owned by DEP on Sutton Steam Plant Road was
installed to a depth of 53 ft and yields 480 gallons per minute (gpm). Well yields over
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100 gpm are typical in the upper 55 ft of undifferentiated Tertiary and Quaternary sand
deposits in the local area.

o Castle Hayne Aquifer: Tertiary-age deposits that constitute the Castle Hayne confining
unit generally separate the overlying Surficial Aquifer from the underlying Castle Hayne
aquifer. However, isopach maps that show the elevation of the top of the Castle Hayne
confining unit and aquifer (Figure 8 and Figure 9) indicate that the Castle Hayne
formation is absent underneath the proposed landfill site, consistent with observations
from previous and current site investigations.

o Peedee Aquifer: The Cretaceous age Peedee Formation directly underlies the surficial
deposits in the local area. The Peedee Formation consists of the Peedee confining unit
and the Peedee Aquifer. The Peedee confining unit generally consists of black clay
mixed with some silt, is discontinuous at Sutton, and generally dips and increases in
thickness towards the southeast with thickness varying between 0 and 50 ft (Figure 9
and Figure 10). The Peedee aquifer typically consists of unconsolidated green to dark-
gray silt, olive-green to gray sand, with trace quantities of glauconite, phosphorite, and
pyrite [Campbell and Coes, 2010; McSwain et al., 2014]. In southeastern Brunswick and
north central New Hanover Counties, the Peedee Formation may also consist of
unconsolidated calcareous sandstone and impure limestone [McSwain et al., 2014]. The
top of the Peedee aquifer in this region is at an elevation of approximately -10 to -20 ft
(NAVD88) (Figure 11) and gently dips towards the southeast, varying in thickness from
200 to 300 ft in this part of New Hanover County (Figure 12).

e Black Creek Confining Unit: The Black Creek confining unit underlies the entire site
and is laterally continuous throughout the region [McSwain et al., 2014]. This unit
typically consists of sandy clay, silty clay, and clay beds of the upper Black Creek
Formation. The Black Creek confining unit dips to the southeast ranging in thickness
from approximately 50 to 100 ft in the vicinity of the site (Figure 13).

4.2 Stratigraphy of the Geologic Units Underlying Surface Impoundments

A number of field investigations have been conducted at Sutton. Monitoring well and
piezometer locations are shown on Figure 14. The boring logs associated with these monitoring
wells and piezometers are included in Appendix C and construction details summarized in Table
5. Field investigations conducted at Sutton are discussed in Appendix D. The findings from
these investigations indicate that the subsurface soils primarily comprise, from top to bottom:

e CCR: The CCR consists predominantly of gray/black/dark tan silt-sized particles with
varying amounts of sand-sized particles and exhibit no to low plasticity. CCR were
generally reported to be very loose to loose and occasional pockets of medium dense
CCR were encountered. In general, the thicknesses of CCR or CCR/soil mixtures
were found to be approximately 18 to 84 ft within the 1971 Basin, 18 to 19 ft within the
southern part of the 1984 Basin, up to 13 ft in the northern part of the 1984 Basin, 26
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to 38 ft within the 2006 ICA, and up to 15 ft thick in the LOLA. SPT and CPT results
are available only within the basin areas (i.e., no in-situ test results for within the
LOLA). The reported SPT N-values typically range between 0 (i.e., weight of hammer)
and 10. The tip resistance and sleeve friction measured from CPTs range typically
between 10 and 50 tons per square foot (tsf) and between 0.1 and 0.7 tsf, respectively.

¢ Dike fill: The dike fill for the 1971 and 1984 Basins is predominantly sand with varying
amounts of fines content generally reported to be loose to dense. The reported SPT N-
values typically range between 10 and 46. The tip resistance and sleeve friction
measured from CPTs range typically between 150 and 300 tsf and between 1 and 3
tsf, respectively. The LOLA dike is approximately 10 ft high, although the vertical
extent of the dike is not clear based on the borings. Six LOLA dike borings indicate
that the LOLA dike consists of sand and/or CCR/sand mixture. The reported SPT N-
values for the LOLA dike typically range between 3 and 18. The MACTEC Engineering
and Consulting, Inc. (MACTEC) [2011] and Geosyntec field investigations [Geosyntec,
2014a; Geosyntec 2015] found CCR and/or CCR/soil mixture below the southern
portion of the 1971 perimeter dike. The thickness of this material is up to 15 ft along
the dike centerline. Hand-augers advanced at the mid-slope and dike toe found this
material to be 10-ft and 5.5-ft thick, respectively.

e Clay liner: As previously discussed in Section 3.1.5, the 1984 Basin was constructed
with a 1-ft thick clay liner at the basin bottom and side slopes. The side slopes were
protected by a 2-ft thick sand layer. Based on the boring logs from the Withers and
Ravenel (2006) investigation and one sample collected during the investigation, the
clay liner was observed to be fine sandy clay to clay with a thickness of 4.5 to 7
inches.

¢ Foundation soils: The foundation soils consist primarily of sand with varying
amounts of fines content. The foundation soils at Sutton can be classified into two
geologic units [USGS, 2014]: Surficial Aquifer and Peedee Aquifer. The
discontinuous Peedee Confining Unit, which consists of silt or clay, has a thickness of
10 ft or less and separates the two aquifer units. The foundation soils are reported to
be very loose to very dense with reported SPT N-values ranging between 2 and 80.
The tip resistance and sleeve friction measured from CPTs typically range between 50
and 300 tsf and between 0.2 and 2.5 tsf, respectively.

The USGS regional geologic study referenced above indicates the Peedee Aquifer extends to a
depth of approximately 400 ft below ground surface (bgs), underlain by the Black Creek
Confining Unit. Characterization of geotechnical properties for the Black Creek Confining Unit
was not considered relevant for the closure design of the basins and LOLA presented herein
because of the thickness of the Peedee Aquifer.

Six cross sections of the basin areas and LOLA were developed based on the subsurface
stratigraphy described above and the results of the topographic survey provided by DEP in 2014
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(the topographic survey performed by WSP USA Corp. in 2015 shows similar results; as such
the cross sections were not updated with the 2015 survey results). The locations of these cross
sections are shown on Figure 16. The cross sections are presented on Figure 17 and Figure
18.

43 Hydraulic Conductivity Inf i

Slug testing was performed following installation of the monitoring wells and piezometers. Slug
testing was performed in piezometer PZ-Int with the objective of evaluating the hydraulic
conductivity of the CCR within the Basin. The calculations associated with the slug testing are
included in Appendix E. The calculated hydraulic conductivities are summarized in Table 6.

A 46-hour aquifer pumping and recovery test was also performed by Geosyntec in the surficial
aquifer, beneath the 1971 Basin in March 2015. The aquifer pumping test is described in
Appendix F and shows that the hydraulic conductivity of the surficial aquifer ranges from 220 to
614 ft/day (0.08 to 0.22 cm/s) with a geometric mean of 339 ft/day (0.12 cm/s). Slug tests
conducted in the same wells indicated a hydraulic conductivity of the surficial aquifer ranged
from 23 to 190 ft/day (0.008 to 0.07 cm/s) with a geometric mean of 67.9 ft/day (0.02 cm/s). It is
not uncommon for the hydraulic conductivity of a slug test to be an order of magnitude or more,
less than that of an aquifer pumping test due to larger stresses being placed on the aquifer
during an aquifer pumping test.

4.4 Geotechnical Properties
441 Summary of Boring and Sampling Frequency and Methods

A number of field investigations have been conducted by various consultants (including
Geosyntec) in both the basins and LOLA areas between 2005 and 2015. The investigations
consisted of borings advanced using both Hollow Stem Auger (HSA) and mud rotary methods.
Borings typically included SPTs generally conducted at intervals of approximately 2.5 to 5 ft.
Representative disturbed samples were collected using a split spoon sampler as part of the
SPTs and samples were classified in the field by an engineer/geologist and shipped to a
geotechnical laboratory for testing. CPTs were also conducted, and in some cases, CPTs
included pore water dissipation tests and Seismic CPT (SCPT) shear wave velocity
measurements. A detailed discussion of the field investigations can be found in the
Geotechnical Subsurface Stratigraphy and Material Properties Package presented in Appendix
D.

4.4.2 Summary of Laboratory Testing and Geotechnical Properties

Laboratory testing conducted on samples collected during the investigations described above
included: (i) index testing (e.g. particle size, Atterberg limits, and unified soil classification
system classification), (ii) unit weight and moisture content, (iii) specific gravity, (iv) shear
strength, (v) compaction and (vi) hydraulic conductivity. A detailed discussion of the laboratory
testing and interpretation of the results is presented in Appendix D.
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4.5 Chemical Analysis of Impoundment Water. CCR and CCR-Affected Soil
4.5.1 Overview

A detailed description of the sampling approach and the results are provided in the Chemical
Characterization Report prepared by Geosyntec, included as Appendix G. Soil and CCR
samples were collected to evaluate background concentrations of constituents of interest (COl),
COlI concentrations within the CCR Basins and LOLA, and concentrations of COls in vadose
zone soils located outside of the CCR Basins.

The term COIl has been used in this report to include all constituents analyzed during
Geosyntec’s preliminary site investigation, while SynTerra [2015a, 2015b, 2016a] subsequently
defined the term to only include constituents detected in CCR interstitial water in excess of a
North Carolina Groundwater Quality Standard found in the NCAC Title 15A Subchapter 2L..0202
(2L or 2L Standards) and the Interim Maximum Allowable Concentrations (IMAC) established by
the NCDEQ pursuant to 15A NCAC 02L.0202(c). CCR interstitial water within a basin may not
be representative of groundwater conditions outside of a basin and the results were compared
to 2L Standards solely to provide a frame of reference.

Additional data were collected by SynTerra during 2015, which were summarized and
interpreted in the CSA [2015a, 2016b] and the CAP, Part 1 [2015b], but were not included in this
data summary. These additional data were consistent with historical data and the data collected
during Geosyntec’s preliminary site investigation and did not change the overall conclusions
presented in this Removal Plan.

Soil and CCR samples were collected according to the EPA Region 4 Soil Sampling Standard
Operating Procedure (SOP) [EPA, 2011a]. Samples were properly preserved, labeled, logged
onto a chain-of-custody form, and placed into an iced cooler prior to shipment. The samples
were submitted to Lancaster Laboratories located in Lancaster, PA, for analysis of:

e the NC Hazardous Substance List metals (antimony [Sb], arsenic [As], beryllium [Be],
cadmium [Cd], chromium [Cr], copper [Cu], lead [Pb], manganese [Mn], mercury [Hg],
nickel [Ni], selenium [Se], silver [Ag], thallium [T1], and zinc [Zn]) using Method SW 846-
7471B (Hg) and Method SW 846-6010C (all other metals);

e maijor cations (calcium [Ca], magnesium [Mg], sodium [Na], and potassium [K]) using
Method SW 846-6010C;

e major anions (chloride [CI], bromide [Br], and sulfate [SO4] using EPA Method 300.0;

e strontium [Sr], boron [B], barium [Ba], molybdenum [Mo], and iron [Fe] using Method SW
846-6010C; and

e pH using Method SW 846-9045D modified.

Leachability of metals was also evaluated using the Synthetic Precipitation Leaching Procedure
(SPLP; EPA Method 1312) for CCR and background soils.

Geosyntec®
consultants 18

OFFICIAL COPY

Oct 30 2019



Bednarcik Exhibit 11
Docket No. E-2 Sub 1219
Sutton SARP

Page 29 of 96

Geosyntec Consultants of North Carolina, PC April 2017
Duke Energy Coal Combustion Residuals Management Program

L.V. Sutton Energy Complex Site Analysis and Removal Plan

Revision 1

Investigation of CCR within and the soils around and below the CCR basins and LOLA was
conducted to supplement the historical investigation data, delineate the vertical boundaries of
the CCR and collect groundwater quality information in the area.

Geosyntec also performed groundwater and CCR interstitial water investigation activities to
supplement historical groundwater assessment data collected by other consultants and to fill
certain data gaps. Groundwater results are discussed in Section 4.6. Two CCR piezometers
(PZ-1971 and PZ-Int) were installed to monitor water elevations within the CCR Basins and
collect interstitial water samples for laboratory analyses to evaluate CCR interstitial water
conditions. Samples were sent under chain-of-custody protocol to Lancaster Laboratories for
analysis of:

o the NC Hazardous Substance List metals (Sb, As, Be, Cd, Cr, Cu, Pb, Mn, Hg, Ni, Se,
Ag, Tl, and Zn) using Method SW 846-7471B (Hg) and Method SW 846-6010C (all other
metals);

¢ maijor cations (Ca, Mg, Na, and K) using Method SW 846-6010C;

e maijor anions (Cl, Br, SO, alkalinity [HCOs3], and nitrate/ nitrite [NO3/NO2]) using EPA
Method 300.0 (Cl, Br, SO4, NO3/NO_) and EPA Method 310.1 (HCO3);

e Sr, B, Ba, Mo, Fe, and vanadium [V] using Method SW 846-6010C; and
¢ total dissolved solids (TDS) using Standard Method 2540 C-1997.

SynTerra installed additional wells and collected additional CCR interstitial water as well as
groundwater samples during the 2015 investigation. A summary of these results in provided in
the CSA [SynTerra, 2015a, 2016b] and CAP [SynTerra, 2015b, 2016a].

4.5.2 Coal Combustion Residuals

Two CCR samples were collected from representative locations within the 1984 Basin at varying
depth increments [SS-SPT9(12.0-14.0 ft) from PZ-Int, and SS-SPT7(4.0-6.0) from the southern
portion of the 1984 Basin]. Two CCR samples were also collected within the 1971 Basin from
locations SS-SPT3(10.0-12.0), which is the same location as PZ-1971, and SS-GP3(24.0-28.0).
Furthermore, samples were collected from materials where uncertainty existed in the field
whether they should be classified as CCR or soil [SS-GP3(32.0-36.0), SS-G3(76.0-80.0), SS-
GP3(80.0-84.0), SS-GP3(72.0-76.0), SS-GP2(72.0-76.0), and SS-GP2(52.0-56.0)]. The CCR
and soil sampling locations are presented on Figure 1 of the Chemical Characterization Report
(Appendix G).

An additional investigation was implemented within the boundaries of the 1971 Basin, but below
the design bottom elevation of the 1971 Basin due to uncertainty related to the bottom of the
CCR within portions of the 1971 Basin. This deeper area has been termed the 1971 Borrow
Area. The additional investigation consisted of Geoprobe®borings and laboratory tests to
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delineate the horizontal and vertical extent of CCR within the 1971 Borrow Area. Samples were
continuously collected during the Geoprobe® borings. Selected samples were transported for
laboratory testing to characterize geotechnical and environmental properties. These laboratory
testing results were used to verify the bottom of CCR estimated based on a visual assessment
in the field. Figure 2 of the Chemical Characterization Report (Appendix G) presents the boring
locations together with historical boring locations advanced within the CCR Basins.

Table 1 of the Chemical Characterization Report (Appendix G) summarizes the analytical
results for CCR and soil samples. SPLP results are summarized in Table 2 (Appendix G).

As presented in Table 1 (Appendix G), with the exception of antimony, cadmium, mercury,
molybdenum, silver, and thallium (which were all at or near non-detect concentrations non-
detect), all metallic COIs were higher in CCR compared to soil samples. Furthermore, sulfate
concentration and pH were also higher in CCR as compared to soil. COIl concentrations
appeared to be higher in CCR samples from the 1971 Basin as compared to CCR samples from
the 1984 Basin.

This apparent trend generally holds true for leachable concentrations of COls as measured by
SPLP. Arsenic still appeared to be leaching at elevated concentrations from CCR, while boron,
iron, manganese, and selenium concentrations were low to non-detect (Table 2 - Appendix G).

A follow-up investigation was conducted within the limits of the 1971 Basin. In order to
supplement the visual and geotechnical characterization of the CCR within the 1971 Borrow
Area, samples were collected for chemical analysis. Both total concentrations of COls and
SPLP concentrations were analyzed in nine CCR samples and the results are summarized in
Table 3 (total concentrations) and Table 4 (SPLP) of the Chemical Characterization Report
(Appendix G).

Total concentrations of many COls indicate that the tested samples are CCR, consistent with
the visual and geotechnical characterization of these samples. Consistent with the results of the
earlier investigation, the samples exhibited elevated concentrations of arsenic and iron, which
appear to be the most important “CCR indicator parameters” of the materials found within the
1971 Borrow Area. Arsenic concentrations ranged up to 155 milligrams per kilogram (mg/kg), a
result obtained from the deepest sample submitted (MB2 at 76-80 ft bgs), and iron
concentrations ranged up to 43,400 mg/kg. In comparison, site-specific soil samples exhibited
non-detect results for arsenic (less than 1 mg/kg) and iron concentrations that were generally
less than 1,000 mg/kg.

Leaching tests using the SPLP method indicate that the CCR located within the 1971 Borrow
Area have the potential to leach arsenic at elevated concentrations. Arsenic concentrations of
up to 316 micrograms per liter (ug/L) were measured in SPLP extracts, and total arsenic and
SPLP arsenic concentrations appear to be correlated. Other CCR indicator parameters such as
boron, iron, chromium, manganese, and selenium did not leach at elevated concentrations from
the CCR submitted for analysis.
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4.5.3 Soils
45.3.1 Background Soils

Background soil samples were collected from areas at Sutton that have not received CCR, to
establish metals concentrations naturally occurring in Sutton soils. Two discrete background
soil samples were collected using a hand auger from 2.5 ft to 3.0 ft bgs to avoid sampling soils
that could potentially be affected by surface deposition of CCR-related dust.

Table 1 (Appendix G) summarizes the soil and CCR analytical data, including the results from
the background soil samples, and Table 2 (Appendix G) summarizes the SPLP leaching data.

Background soils indicated low to non-detect levels of most constituents analyzed. However,
iron was detected at a slightly elevated level at location SB-2, which is located close to
monitoring well MW-7. Both background soil samples exhibited acidic pH at 4.6 to 4.7 standard
units (s.u.), indicating naturally acidic soil conditions at Sutton.

SPLP results showed leachable iron and calcium, and, to a lesser extent, barium, silver and
thallium at background soil location SB-2. All other COIs were not detected above the practical
quantitation limit (PQL).

45.3.2 Site Soils

Soil samples were collected during the installation of monitoring wells MW-34C and MW-36C
and from the soil below the CCR in the 1971 Basin based on visual observations from borings
GP-5 and GP-6 (SS-GP5(20.0-24.0) and SS-GP6(24.0-28.0)). As presented in Table 1
(Appendix G), results were generally consistent with background soil conditions, except for
location GP-5, which exhibited elevated concentrations of most COls that may indicate leaching
from the overlying CCR and/or a mix of soil and CCR at the sampled depth (20-24 ft bgs).
Furthermore, pH was higher than background conditions (i.e., circumneutral to slightly alkaline),
but lower than in CCR.

SPLP results summarized in Table 2 (Appendix G) indicate leachable barium, calcium,
magnesium, and sodium above background in soil samples collected from below the CCR in the
1971 Basin. However, the concentrations were lower than leachable results from CCR.

4.5.4 Soil and CCR Mixtures at the LOLA
45.4.1 Previous Investigation of the LOLA

Environmental assessments were conducted periodically in the LOLA from 2001 through 2012
to assess potential CCR impacts. In June 2001, Law Environmental, subsequently Blasland,
Bouck, and Lee, Inc. (BBL), conducted soil and groundwater assessments following the release
of white liquor from one of the above ground storage tanks leased to International Paper. The
release was remediated, but additional investigations were conducted by BBL when DEP
entered the NC Registered Environmental Consultant (REC) voluntary remediation program
under the Inactive Hazardous Sites Branch of the NCDEQ to assess potential impacts from
CCR and petroleum in soil and groundwater. A Remedial Investigation report was submitted to
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NCDEQ in May 2005 [BBL, 2005]. Soil borings using hand augers and larger test pits were
used to delineate the extent of CCR in soil within the LOLA to determine the soil impacts.
Groundwater monitoring wells were also installed as part of these investigations to assess
groundwater quality in the LOLA. In many cases, the test pits and soil borings were terminated
near the top of the water table, before reaching the native soil. A Remedial Action Plan was
submitted by BBL in March 2006 [BBL, 2006]. The proposed remedy was monitored natural
attenuation of arsenic in groundwater along with administrative controls and land use
restrictions to address soil and CCR impacts above unrestricted use remedial goals. Limited
groundwater sampling was performed within the LOLA during the Phase Il Groundwater Quality
Assessment conducted by Catlin [2012].

45.4.2 Supplemental Investigation of the LOLA

Geosyntec implemented a screening-level assessment of the soils and CCR in the LOLA using
Geoprobe® investigation techniques to (i) visually assess materials to evaluate composition as
either soil, CCR, or a mixture, (ii) verify native soil had been reached and (iii) collect soil and/or
CCR samples from impacted locations [Geosyntec, 2014b]. The sample locations are shown on
Figure 3 of the Chemical Characterization Report (Appendix G).

A subset of soil and/or CCR samples was collected from the borings. Following visual
assessment, twelve soil samples from six locations deemed representative of CCR and
CCR/soil mixtures were selected along with two additional samples for native soil verification.

The selected samples were submitted to Lancaster Laboratories for analysis of:

o the NC Hazardous Substance List metals (Sb, As, Be, Cd, Cr, Cu, Pb, Mn, Hg, Ni, Se,
Ag, Tl, andZn using Method SW 846-7471B (Hg) and Method SW 846-6010C (all other
metals);

e Sr, B, Ba, Mo, and Fe using Method SW 846-6010C;
e pH using Method SW 846-9045D modified; and
¢ leachability of metals using SPLP (EPA Method 1312).

The analytical results are presented in Table 5 (total metals, pH, and % moisture) and Table 6
(SPLP) of the Chemical Characterization Report (Appendix G). The analytical results were
used to evaluate levels of COI, assess the current leachability potential, and supplement the
visual identification of CCR to confirm that the vertical extent of CCR has been reached.

Figure 3 (Appendix G) includes descriptions of the depth increments that appeared to contain
CCR. Based on the visual identification, the observed CCR appeared to include a range of
grain sizes, which might indicate a minor presence of fly ash mixed in with mostly bottom ash
within the LOLA.

The main purpose of this investigation was to evaluate the vertical extent of CCR. The
elevations (NAVD88) for the bottom of CCR are presented on Figure 4, while Figure 5 of the
Chemical Characterization Report (Appendix G) depicts isopach contours of the thickness of
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CCR within the LOLA. The horizontal extent of the LOLA has changed from previously depicted
delineations and may be subject to further adjustments pending additional investigations within
this area. SynTerra’s depiction of the waste boundary of the LOLA in the CSA [2015a, 2016b]
accounts for the updated delineation based on Geosyntec’s and SynTerra’s 2014 and 2015
investigation results. As shown on Figure 5, the thickness of CCR varies considerably across
the LOLA but appears to be thickest within the northwestern corner of the LOLA and thinnest
within the southeastern corner.

The chemical characterization summarized in Table 5 (Appendix G) indicate relatively low
concentrations of arsenic (up to a maximum of 42 mg/kg), boron (up to 25 mg/kg), chromium
(up to 25 mg/kg), and iron (up to 16,200 mg/kg) compared to CCR characterized in the 1971
and 1984 Basins. The chemical signatures did indicate a contribution of CCR when arsenic,
iron, and chromium were detected at elevated concentrations compared to native soils. The
concentrations were more consistent with a CCR/soil mixture than pure CCR.

The SPLP data summarized in Table 6 (Appendix G) indicate that this CCR/soil mixture within
the LOLA did not leach COls at elevated concentrations. Again, this is in contrast to the CCR
characterized within the 1971 and 1984 Basins, and it may be another indication that the CCR
present within the LOLA is mostly bottom ash.

4.5.5 CCR Interstitial Water

Two CCR piezometers (PZ-1971 and PZ-Int) were installed to monitor water elevations within
the CCR Basins and collect interstitial water samples for laboratory analyses. Figure 6 of the
Chemical Characterization Report (Appendix G) shows the locations of the piezometers.

A CCR interstitial water sample was collected from piezometer PZ-Int, but no sample could be
collected from PZ-1971 since the piezometer was dry. Field parameters were collected during
the purging of the piezometer. Table 9 of the Chemical Characterization Report (Appendix G)
presents the final measured field parameters, and Table 10 (Appendix G) presents the
analytical results. Tables 7 and 8 (Appendix G) summarize historical groundwater results
discussed in Section 4.6. The table numbering was kept unchanged to be consistent with the
Chemical Characterization Report.

As presented in Table 9 and Table 10 (Appendix G), CCR interstitial water conditions were
anaerobic, with oxidation-reduction potential (ORP) of -267 millivolts (mV), and pH conditions
were circumneutral (pH 7.43 s.u.). Additionally, elevated concentrations of arsenic, boron, iron,
and manganese were detected in CCR interstitial water at this location (i.e., PZ-Int) compared to
groundwater outside the basins. The elevated concentrations of various constituents detected
in groundwater well MW-2C are discussed in Section 4.6.3. In general, these interstitial water
results were consistent with the interstitial water results from the 1971 Basin reported in the
Phase Il Groundwater Quality Assessment Report [Catlin, 2012], although PZ-Int exhibited
higher boron concentrations and lower manganese concentrations compared to the two
temporary piezometers sampled during the Phase Il Groundwater Quality Assessment.
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4.6 Historical Groundwater Sampling Results
4.6.1 Overview

Geosyntec performed groundwater investigation activities to supplement historical groundwater
assessment data collected by other consultants and to fill data gaps as part of the evaluation of
closure options for the CCR Basins. The field work was implemented in May 2014.

Geosyntec performed the following groundwater investigation activities as part of the
supplemental investigation to fill data gaps identified during the review of historical information
to evaluate potentially applicable CCR Basin closure options:

e piezometers were installed around the toe of the dike surrounding the CCR Basins;

¢ intermediate-depth (22-27 ft bgs), and deeper depth monitoring wells (40-45 ft bgs),
intervals consistent with the depths of existing monitoring wells designated as “B-" and
“C-" wells, were installed to supplement existing information on potential impacts to
ground water in the surficial aquifer at Sutton;

e groundwater samples were collected from some existing and newly installed monitoring
wells and piezometers located throughout Sutton, but not included in the NPDES
compliance sampling plan; and

e a supplemental groundwater sampling event was implemented using existing
groundwater monitoring wells located within the LOLA.

SynTerra installed additional wells and collected additional groundwater samples during the
2015 investigation as summarized in the CSA [SynTerra, 2015a, 2016b] and CAP [SynTerra,
2015b, 2016al.

4.6.2 Historical Investigations and NPDES Sampling Results

Historical and current groundwater analytical data and field parameters are provided in Table 7
(metals) and Table 8 (non-metals and field parameters) of the Chemical Characterization Report
(Appendix G) for sampling events through June 2015. These sampling events are conducted
under the requirements of the Sutton NPDES permit. Hard copies of laboratory analytical
reports will be submitted under separate cover consistent with the requirements of the NPDES
permit. New permit parameters may be included for upcoming compliance sampling. However,
Tables 7 and 8 (Appendix G) do not include any new parameters and the discussion in this
report is limited to the parameters routinely monitored until recently.

Figure 6 and Figure 7 of the Chemical Characterization Report (Appendix G) depict the
monitoring well network at Sutton. Only existing NPDES monitoring wells that were relevant to
the supplemental investigation are labeled on these two figures.

Background well MW-4B on the southeastern side of the Plant has exhibited consistent
exceedances of the iron groundwater standard [NCDENR, 2013] of 300 pg/L (1,280 pg/L in
June 2015) and occasional exceedances of the 50 ug/L manganese standard (59 ug/L in June
2015), while background well MW-5C on the northeastern side of the property has shown
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exceedances of the manganese standard (441 ug/L in June 2015) and naturally acidic pH
conditions (pH 5.5 s.u. versus the pH groundwater standard of 6.5 s.u to 8.5 s.u.). This
indicates that background geochemical conditions are likely contributing to the increased
solubility of iron and manganese. The negative ORP measured in MW-4B likely contributes to
the higher solubility of iron, while manganese is expected to be soluble under the acidic
groundwater conditions in MW-5C.

Monitoring wells within the vicinity of the eastern and southeastern side of the 1971 Basin,
including MW-2C, MW-17, and MW-18, have historically exhibited elevated concentrations of
arsenic, boron, iron, and manganese. Occasionally, other metals and TDS were detected at
slightly elevated concentrations and the groundwater pH was slightly acidic. While elevated
manganese and iron concentrations and acidic groundwater conditions can be partially
explained by background conditions, arsenic and boron concentrations are likely attributable to
the presence of the CCR basins. Monitoring well MW-6C, located to the east of the ICA within
the 1984 Basin, has historically shown elevated concentrations of boron, iron, and manganese
as well as acidic groundwater conditions, but only the boron concentrations appear to have
been elevated when compared to background conditions. This suggests that the clay liner
within the 1984 Basin may provide increased groundwater protection and that arsenic has either
been contained within the 1984 Basin or attenuates within a relatively short distance from the
basin boundary.

Attenuation of arsenic has also been observed within the area outside of the 1971 Basin. A
compliance monitoring well within this area (MW-21C) is the only well at or beyond the
compliance boundary that has shown occasional exceedances of the 10 ug/L arsenic
groundwater standard. However, arsenic concentrations appear to be increasing in this well
with a current concentration of 53.8 ug/L measured during the June 2015 sampling event.
Nevertheless, given that MW-21C is the only well in this area exceeding the arsenic standard,
this suggests that arsenic is not very mobile in groundwater and is expected to be present as
the less mobile arsenate (i.e., As®*) form as opposed to the more mobile arsenite (i.e., As®*)
form in groundwater away from the Basins. This has been confirmed using Eh-pH stability
diagrams for arsenic under site-specific conditions presented in the Data Interpretation and
Analysis Report [Geosyntec, 2014c]. Similarly, selenium has not been consistently detected
above its groundwater standard of 20 pg/L with the exception of monitoring well MW-27B along
the northern side of the 1984 Basin, which had a detection of 28.4 ug/L during the June 2015
sampling event. Monitoring well MW-24B located along the eastern compliance boundary
outside of the ICA within the 1984 Basin had historically shown detections above the selenium
groundwater standard but has been non-detect during the past nine sampling events.

However, boron, which acts as a conservative ion that does not get attenuated via sorption, has
historically shown concentrations above its groundwater standard of 700 ug/L in multiple
monitoring wells at or beyond the compliance boundary. This includes compliance boundary
wells MW-21C (2,120 pg/L in June 2015), MW-22C (2,560 pg/L in June 2015), MW-23B
(currently at 137 ug/L and therefore, below the standard), MW-23C (2,050 ug/L in June 2015),
MW-24B (currently at 409 ug/L and therefore, below the standard), and MW-24C (1,040 pg/L in
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June 2015). Furthermore, several wells beyond the compliance boundary have historically
shown exceedances of the boron groundwater standard. These wells include MW-12 (along the
property boundary next to S.T. Wooten Corporation; 1,470 pg/L in June 2015), MW-19
(downgradient of MW-21C; 2,080 pg/L in June 2015), and MW-31C (along the property
boundary next to S.T. Wooten Corporation; currently at 381 ug/L and therefore, below the
standard).

Given that MW-12 and MW-31C are approximately 1,300 ft and 1,200 ft, respectively, east of
the waste boundary suggests that groundwater extraction at the S.T. Wooten Site may influence
groundwater flow pattern at Sutton. Furthermore, it is noted that the deeper C-wells (screened
at about 40 ft to 45 ft bgs) generally exhibit higher concentrations of most COls as compared to
the B-wells, which are screened around 22 ft to 27 ft bgs.

Two temporary piezometers were installed during the Phase |l Groundwater Quality
Assessment [Catlin, 2012] within the CCR along the western end of the 1971 Basin. Results
indicated elevated levels of arsenic, iron, and manganese, and slightly elevated levels of boron.
These concentrations were generally consistent with the results reported in groundwater
immediately outside the eastern and southeastern side of the 1971 Basin discussed above.

4.6.3 Supplemental Groundwater Monitoring

4.6.3.1 Overview

Three intermediate-depth monitoring wells (MW-34B, MW-35B, and MW-36B) and four deep
monitoring wells (MW-27C, MW-34C, MW-35C, and MW-36C) were installed at Sutton as part
of this supplementary investigation. Additionally, eight groundwater piezometers (GWPZ-1A/B
through GWPZ-4A/B) were installed to monitor groundwater elevation at the toe of the dike
around the CCR Basins. These piezometers were not sampled for chemical characterization
and, therefore, are not further discussed in this section. However, some of the borings for these
piezometers were used to construct cross-sections discussed below. These wells and
piezometers are depicted on Figure 6 of the Chemical Characterization Report (Appendix G).

Depth-to-water measurements and groundwater samples were collected from the newly
installed monitoring wells and piezometers after they had been allowed to stabilize for
approximately one week after installation. Unfiltered groundwater samples were collected using
low-flow sampling methods as described in EPA Region 4 Groundwater Sampling SOP [EPA,
2011b].

As indicated above, SynTerra installed additional wells and collected additional groundwater
and CCR interstitial water samples during the 2015 investigation as summarized in the CSA
[SynTerra, 2015a, 2016b] and CAP [SynTerra, 2015b, 2016a].
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4.6.3.2 Groundwater Sampling and Testing

Groundwater samples were collected from monitoring wells installed by Geosyntec and from
select existing monitoring wells and piezometers. Samples were sent under chain-of-custody
protocol to Lancaster Laboratories for analysis of:

o the NC Hazardous Substance List metals (Sb, As, Be, Cd Cr, Cu, Pb, Mn, Hg, Ni, Se,
Ag, Tl, and Zn) using Method SW 846-7471B (Hg) and Method SW 846-6010C (all other
metals);

e maijor cations (Ca, Mg, Na, and K) using Method SW 846-6010C;

e major anions (Cl, Br, SO4, alkalinity (as HCO3), and nitrate/nitrite [NO3/NO;]) using EPA
Method 300.0 (Cl, Br, SO4, NO3/NO_) and EPA Method 310.1 (HCOs);

e Sr, B, Ba, Mo Fe, and V using Method SW 846-6010C; and
e TDS using Standard Method 2540 C-1997.

The newly installed wells discussed above were used to supplement the existing monitoring
network, especially with respect to the areas northeast and north of the 1984 Basin. Select
monitoring wells that do not serve as routine compliance monitoring wells were sampled to
evaluate groundwater quality conditions along several transects away from the CCR Basins.
These transects included MW-2B/2C and MW-3B (near the 1971 Basin), MW-6B/6C and PZ-25
(near the ICA within the 1984 Basin), MW-34B/34C and MW-35B/35C (northeast of the 1984
Basin), and MW-36B/36C and MW-27C to the north of the 1984 Basin. Well MW-5B was
included as a background well.

These wells and transects are shown on Figure 7 and the results are summarized in Table 9
(Field Parameters) and Table 10 (Analytical Results) of the Chemical Characterization Report
(Appendix G).

4.6.3.2.1 Background Conditions

Background well MW-5B indicated low to non-detect results for most COls, consistent with
results from historical sampling events of other background wells (i.e., MW-4B and MW-5C).
However, iron was detected at 700 ug/L, which is above its groundwater standard (300 pg/L),
indicating that geochemical background conditions contribute to elevated levels of iron in
groundwater. Manganese was not detected above its groundwater standard of 50 pg/L despite
fairly acidic conditions within this well (pH 3.94), while the deeper compliance background well
(MW-5C) has historically exhibited elevated concentrations of manganese (but not iron).

Both the historical investigations including background wells MW-4B and MW-5C as well as the
supplemental investigation including background well MW-5B have indicated that the
groundwater at the Site has exhibited naturally acidic conditions. Furthermore, the historical
data for MW-4B and MW-5C have also established naturally elevated concentrations of iron and
manganese above their respective groundwater standards. It is noted, however, that the
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shallower background well MW-5B sampled during the supplemental investigation did not
exhibit elevated concentrations of these constituents above groundwater standards.

4.6.3.2.2 Site Groundwater Conditions

Well MW-2B exhibited low concentrations of COls; however, the deeper well MW-2C indicated
elevated concentrations of several COls, including arsenic (278 ug/L), boron (3,020 ug/L), iron
(9,510 pg/L), manganese (375 upg/L), and TDS (542 mg/L). The levels were consistent with
historical results from this well. Well MW-3B downgradient of the MW-2B/2C well pair exhibited
low COI concentrations. However, it is likely that this well is screened too shallow to evaluate
whether the elevated concentrations found in MW-2C were attenuated along the groundwater
flow path.

With the exception of boron and manganese, the well pair MW-6B/6C exhibited low
concentrations of COls. The boron concentrations were approximately consistent with each
other, while manganese concentrations were higher in MW-6C as compared to MW-6B.
Overall, these concentrations were lower than the levels detected in MW-2C, indicating that the
clay liner within the 1984 Basin provides a level of groundwater protection that is not found
within the unlined 1971 Basin. The downgradient piezometer PZ-25, which is screened at the
same depth as MW-6B but is located beyond the compliance boundary, did exhibit low
concentrations of COls and indicated attenuation of these constituents away from the basins.

Similarly, the newly installed well pair MW-34B/34C indicated low levels of COls. However, the
deeper well MW-34C exhibited somewhat elevated concentrations of manganese (303 pg/L)
and iron (613 pg/L), even though these concentrations were consistent with background
conditions. The downgradient newly installed well pair MW-35B/35C (located approximately
coinciding with the compliance boundary) exhibited similar concentrations of COls as wells MW-
34B/34C, even though iron (2,810 pg/L) and manganese (345 ug/L) concentrations were
somewhat higher in MW-35C and were above their respective groundwater standards. This can
also likely be attributed to background conditions, and other CCR indicator parameters such as
arsenic and boron were non-detect or low at these locations. This finding is further evidence
that the clay liner is fairly effective in protecting groundwater from CCR leaching. However, well
MW-35C did exhibit a selenium detection of 55 ug/L, which is above its groundwater standard of
20 pg/L. The wells closer to the basin boundary (i.e., MW-34B/34C) exhibited concentrations
below the PQL of 40 pg/L, suggesting that the 1984 Basin is unlikely to be a continuing source
of selenium and that this elevated detection in MW-35C may be the result of historical leaching.

The northern transect formed by the newly installed well pair MW-36B/36C and the newly
installed well MW-27C indicated a very similar pattern of generally low concentrations of COls,
but elevated levels of iron and manganese in the deeper wells MW-36C and MW-27C. Again,
well MW-27C indicated an elevated selenium concentration of 55 pg/L, while the well pair closer
to the basin boundary (i.e. MW-36B/36C) exhibited levels below the PQL.

One well (MW-31B) was sampled along the property boundary with the S.T. Wooten Site.
Elevated concentrations of iron (1,390 ug/L) were detected in this well, but this is likely
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attributable to background conditions. The deeper compliance well MW-31C (not sampled for
this investigation) has historically shown elevated concentrations of iron (about twice the levels
found in MW-31B), manganese, and boron.

4.6.4 Groundwater Monitoring at the LOLA

Unfiltered water samples were collected from the nine existing wells within the LOLA and
analyzed for the same parameters as outlined in previous subsections for the wells and
piezometers around the CCR Basins.

Figure 3 of the Chemical Characterization Report (Appendix G) depicts the monitoring well
locations (as well as the boring locations for the soil and CCR samples described in Section
4.5.4.2 above).

Water quality samples were collected from all existing monitoring wells within the LOLA,
including MW-13, MW-13D, MW-14, MW-15, MW-15D, MW-16, MW-16D, MW-20 and MW-20D.
During purging of the wells, field parameters were collected and the readings are summarized in
Table 11 of the Chemical Characterization Report (Appendix G). As shown in Table 11
(Appendix G), pH conditions were relatively uniform and circumneutral to slightly acidic and
redox conditions were generally mildly reducing. This is consistent with other monitoring
locations throughout the Site (including background conditions), even though many locations
across Sutton appear to have more oxidizing conditions. The difference might be related to the
input from natural organic matter (e.g., decaying leaf litter within the densely vegetated areas in
the northern part of the LOLA) and/or potential historical impacts of petroleum hydrocarbons
around the former aboveground storage tank (AST) area within the southern part of the LOLA.

The analytical results are presented in Table 12 of the Chemical Characterization Report
(Appendix G). Consistent with historical sampling results, the arsenic concentration in MW-13
(shallow well) was elevated (218 pg/L); however, boron concentration was only slightly elevated
(935 pg/L). On the other hand, the deep well at this location (MW-13D) indicated a low arsenic
concentration (9.6 pg/L), but an elevated boron concentration (2,350 pg/L), which likely did not
originate within the LOLA, but from the upgradient deeper zones within the 1971 Borrow Area.
Note that the MW-13 well cluster is located within the compliance boundary. Shallow monitoring
well MW-15, which appears to be located at the previously established compliance boundary
around the LOLA, indicated an arsenic concentration of 31.2 pg/L, exceeding the groundwater
standard of 10 pg/L. Manganese and iron concentrations were elevated throughout the LOLA,
which is generally consistent with conditions across Sutton (including background conditions).

4.7 Groundwater Potentiometric Contour Maps

As described in Section 4.1, the general vicinity around Sutton is within the Tidewater sub-
region of the Coastal Plain where many rivers and streams are affected by oceanic tides.
Sutton itself is underlain by three hydrogeological units which dip and thicken toward the east.
The uppermost unit is the Surficial Aquifer which is made up of Quaternary age near shore to
shore deposits (e.g. stream, terrace, and barrier shore deposits), composed typically of sand,
with some clay [Bain, 1970]. The second unit is a confining layer that is part of the Peedee
formation, which ranges from a clay, silty clay, sandy clay, to clayey sand [Winner & Coble,
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1996]. This confining unit is discontinuous near Sutton and can range in thickness from 0 to 89
ft [McSwain et al.,, 2014]. Data from the USGS [McSwain et al., 2014] and Geosyntec’s
investigations confirm that the confining layer is laterally discontinuous and, when present,
varies in thickness between 0.5 to 5-ft thick [Geosyntec, 2015a]. Below the confining layer,
where present, is the Cretaceous age Peedee Aquifer. The Peedee Aquifer consists of marine
environment deposits, which typically consist of silt, sand, clay, and some consolidated
sandstone and limestone [Winner & Coble, 1996]. Zones of the middle Peedee Aquifer often
contain increased clay and silt content, which can create local confined to semiconfined
conditions [Harden et al., 2003]. Water level measurements collected by Geosyntec on 19 May
2014 and shown on Figure 15 indicate the presence of a groundwater divide in the general
vicinity of Sutton. To the west of Sutton, groundwater flows in a westward direction, towards the
Cape Fear River. To the east of Sutton, groundwater flows in an eastward direction, towards
the Northeast Cape Fear River. Additional updated information is provided in the CSA and CAP
[SynTerra, 2015a, 2015b, 2016a, 2016b].

As such, Sutton is conceptualized as located in a sedimentary basin with two distinct
hydrogeological units: (i) an overlying sand unit representing the Surficial Aquifer (which
includes the dike fills and CCR); and (ii) the Peedee aquifer comprised of a discontinuous upper
confining unit, an upper sandy portion, a middle portion which contains semi-confining zones of
increased silt, clay and silty sand content, and a lower sandy zone. Hydraulic conductivity for
the sand portions of the Surficial and Peedee Aquifers are assumed to be similar, given their
similarity in geological composition. Hydraulic conductivity for the discontinuous confining layer
and for the zones of semi-confining clays to silty sands is conceptualized to have a hydraulic
conductivity lower than the Surficial and Peedee Aquifers. Both the discontinuous Peedee
confining unit and the semi-confining zones are also assumed to be leaky, allowing for vertical
flow between the Surficial and Peedee Aquifers at Sutton. This is supported and confirmed by
borings at the Site which showed that the Peedee confining unit was sparsely present. A
groundwater divide is estimated to exist within the center of the Site, causing groundwater to
flow both to the east and to the west, discharging into either the Northeast Cape Fear River or
Cape Fear River. Rivers and the Surficial Aquifer are assumed to be tidally influenced. The
Peedee aquifer is assumed to not be influenced by the tides, given its depth.

48 Fi G Section Vertical and Hori LE f CCR within the Basi

Cross-sections were developed to summarize and graphically depict groundwater impacts at the
Site. These cross-sections are depicted on Figures 8 through 10 of the Chemical
Characterization Report (Appendix G). Figure 8 shows the locations of the cross-sections.
Figure 9 depicts cross-section A-A’, which was cut from west to east along the northern
boundary of the 1984 Basin, and cross-section B-B’, which was cut from west to east along the
southern end of the 1971 Basin, including a small part of the northwestern corner of the LOLA
and across the Discharge Canal. Figure 10 depicts cross-section C-C’, which was cut from
north to south across both the 1971 and 1984 Basins and towards the southern extent of the
LOLA. Note that the cross-sections were limited to the areas within the compliance boundaries
of the 1971 and 1984 Basins as well as the LOLA. Therefore, they do not delineate the
horizontal or vertical extent of groundwater exceedances across Sutton, which would be
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impractical to delineate given the widespread occurrences of elevated levels of iron,
manganese, and acidic pH conditions, much of which can be attributed to natural background
conditions. Furthermore, boron concentrations are elevated at multiple monitoring locations
outside the compliance boundary. Additional cross-sections, including monitoring wells showing
exceedances of groundwater standards, can be found in the CSA [SynTerra, 2015a, 2016b].

These cross-sections include the monitoring wells, piezometers, and other borings used to
construct them. Where applicable, wells and piezometers indicate groundwater detections
found to be in excess of groundwater standards. Note that CCR interstitial water concentrations
are not depicted given that these results do not represent groundwater conditions. These CCR
interstitial water results are discussed in Section 4.5.5.

As can be seen on cross-section A-A’, the shallower B-wells do not indicate exceedances of
groundwater standards, while the deeper C-wells do indicate exceedances of groundwater
standards for iron, manganese, and in the case of MW-35C, for selenium. Given the relative
protectiveness of the clay liner within the 1984 Basin as well as the naturally elevated
concentrations of iron and manganese, the iron and manganese exceedances are partially
attributable to background conditions. The selenium exceedance is likely attributable to
historical leaching from CCR.

Cross-section B-B’ illustrates exceedances of the groundwater standards within the
northwestern corner of the LOLA (the MW-13 well cluster) and outside the southeastern corner
of the 1971 Basin. These exceedances include iron, manganese, boron, and arsenic. As
previously discussed, the exceedances of iron and manganese are partially attributable to
background conditions, while the boron and arsenic exceedances are linked to the CCR within
the 1971 Basin.

Cross-section C-C’ depicts conditions from the compliance boundary north of the 1984 Basin to
the southern extent of the LOLA. Review of Cross-section C-C’ indicates groundwater
standards for iron, manganese and arsenic are exceeded at the southern extent of the
compliance boundary for the LOLA (i.e, MW-15 well cluster), while groundwater standards for
manganese and selenium are exceeded within the shallow and deep wells of the MW-27 cluster
and standards for iron are exceeded within the deeper well of the MW-27 well cluster at the
northern compliance boundary.
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5. GROUNDWATER MODELING ANALYSIS

Initial groundwater modeling was performed as part of the first phase of the CAP [SynTerra,
2015b]. The groundwater flow model was developed using the three-dimensional finite
difference model MODFLOW. The modelling included groundwater fate and transport,
geochemistry and other supporting studies. The model matched observed conditions and was
used to predict the distribution of selected constituents over 5, 15, and 30 year periods for
scenarios assuming existing conditions, CCR cap in place, and CCR removal. The groundwater
modeling was further refined as part of the second phase of the CAP [SynTerra, 2016a].
Background information is provided in the CSA [SynTerra, 2015a, 2016b]. Further discussion of
the modeling analysis and results are provided in the CAP [SynTerra, 2015b, 2016a]. Post-
closure groundwater modeling was also prepared by SynTerra and provided in Appendix A.
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6. BENEFICIAL REUSE AND FUTURE USE

6.1 CCR Material Reuse

DEP considers CCR beneficial use in an environmentally responsible manner for CCR that is
produced at its plants or is removed from existing basins. CCR basin closure by removal
presents the opportunity for CCR beneficial reuse. DEP has a team dedicated to identifying
beneficial use opportunities and evaluating their feasibility. Consistent with CAMA
requirements, Part lll, Section 4.(e), DEP issued a request for proposals to conduct a beneficial
use market analysis, study the feasibility and advisability of installing existing beneficiation
technologies, and examine innovative technologies.

Approximately 2 million tons of CCR are anticipated to be transported off-site prior to operation
of the on-site landfill for beneficial reuse as lined, structural fill at the Brickhaven Clay Mine,
located in Chatham County, NC. Section 9 discusses the final disposition of the remaining CCR
at Sutton.

At this time, no additional CCR beneficial use opportunities have been identified. Findings
indicate that large-scale beneficiation technologies are not feasible to install at this time in light
of the 1 August 2019 CAMA closure deadline and the large investment that would be required,
beneficiation is unsupportable on the basis of economic and business criteria. However, the
final closure design does consider long-term reclamation of CCR should feasible beneficial uses
be identified in the future. This does not necessarily change the general design but considers
reclamation as part of the overall site planning and permitting.

6.2 Site Future Use

The primary land use after closure will be open green space in the 1984 Basin and open water
for the 1971 Basin. Both land uses will promote the creation of wetland areas and wildlife
habitats. The 1971 Basin will effectively become an extension of the Cooling Pond and may be
used accordingly.

Given that all the CCR will be removed, there is no containment system that the post-closure
use of the property could affect. Post-closure conditions will not affect future land use at Sutton
The post-closure use shall not affect the integrity of the function of the monitoring systems.
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7. CLOSURE DESIGN DOCUMENTS

7.1 Engineering Evaluations and Analyses

Additional engineering evaluations and analyses are planned in support of the selected final
closure option presented in Section 1.2. The proposed analyses and evaluations include, but
are not limited to, the following:

e slope stability (local, global, and pseudo-static as appropriate);
e erosion and sediment control (E&SC); and
e stormwater management.

In addition, a Confirmatory Sampling and Testing Plan to identify the bottom of CCR will be
implemented. The details of this plan will be included in the 2016 Update Coal Ash Excavation
Plan to be submitted to NCDEQ December 2016.

Engineering analyses and evaluations associated with the on-site CCR landfill are presented in
the On-site CCR Landfill Construction Application Report [Geosyntec, 2015b].

7.2 Removal Plan Drawings

WSP Sells, Inc. (WSP) of Cary, NC provided a survey map and performed a limited bathymetry
survey within the 1984 Basin (secondary basin with water) and near shore areas of the Cooling
Pond and Discharge Canal. Geosyntec supplemented the contours for the areas outside the
basins, not covered by these survey maps, using the NC Department of Transportation
(NCDOT) LIDAR survey map dated May 2007 for the purposes of developing the Removal Plan.

The Removal Plan Drawing Set developed by Geosyntec includes the following drawings:
Drawing 1 Title Page

Drawing 2 Existing Conditions

Drawing 3 Interpreted Bottom of CCR

Drawing 4 Volume Isopach of CCR

Drawing 5 Final Grading — Plan View

Drawing 6 Final Grading — Sections |

Drawing 7 Final Grading — Sections |l

Drawing 8 Erosion and Sediment Control Plan

Drawing 9 Erosion and Sediment Control Details

The Drawing Set presented herein is accurate at the time of preparing the Removal Plan and is
subject to change pending further discussion with DEP.
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7.3 Specifications

The proposed closure at Sutton is assumed to be implemented and constructed with quality
materials. The technical specifications for all construction materials are presented in Appendix
H.

7.4 Construction Quality Assurance Plan

The proposed closure at Sutton is assumed to be implemented and constructed using good
construction practices, and that a good CQA program will be implemented. The CQA Plan for
construction activities is presented in Appendix |.
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8. MANAGEMENT OF WASTEWATER AND STORMWATER

8.1 Stormwater Management

This section describes the existing surface water runoff patterns and stormwater management
features at Sutton, including general site topography, soils, and stormwater control structures.
As described in Section 3.3, Sutton has a single NPDES permit and the sections related to
stormwater are described below. This section also describes conceptual basin closure
stormwater management plans and provisions for E&SC.

8.1.1 Existing Surface Water Runoff and Stormwater Management Features

The primary stormwater management features at Sutton include the 1971 Basin, the 1984
Basin, and a Discharge Canal that conveys water from the plant to the Cooling Pond. Figure 1
presents a site map depicting these features, including the relative proximity of the LOLA and
existing plant operations.

The 1971 Basin covers an area of approximately 54 acres. Stormwater runoff is directed toward
a surface water impoundment located along the west side of the basin, adjacent to the Cooling
Pond. In 1983, the dikes of the 1971 Basin were raised by approximately eight ft. The 1971
Basin operated from 1971 to 2013 for CCR disposal and currently only receives stormwater.
Stormwater discharge from the 1971 Basin is regulated by an existing riser structure and
discharge pipe. Stormwater discharge from the 1971 Basin to the Cooling Pond is limited to
infrequent and high-intensity storm events due to the relatively low normal water surface
elevation within the impoundment area, the height of the riser structure control elevation, and
resulting storage capacity.

The 1984 Basin covers an area of approximately 82 acres and was operated from 1984 to 2013.
In 2006, an ICA was constructed within the footprint of the 1984 Basin. Stormwater runoff is
directed toward a surface water impoundment located at the north side of the basin and
adjacent to the Cooling Pond. Similar to the 1971 Basin, the 1984 Basin currently only receives
stormwater, with discharge regulated by an existing riser structure and discharge pipe.
Stormwater discharge from the 1984 Basin to the Cooling Pond is limited to infrequent and high-
intensity storm events due to the relatively low normal water surface elevation within the
impoundment area, the height of the riser structure control elevation, and resulting storage
capacity.

8.1.2 Soils

Native soil types in the basin areas are generally characterized as well-drained (Type A) soils.
As a result of the soil types present and the hydraulic conductivity previously documented in this
report infiltration of stormwater into the underlying soils is relatively efficient (with the exception
of the lined 1984 Basin). For areas exhibiting well-draining soils, peak stormwater discharge
rates generated from the site are more readily managed, and erosion and sedimentation
potential is reduced.
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8.1.3 Current NPDES Permit

Sutton’s NPDES Permit NC0001422 includes eight wastewater outfalls, four of which are
internal outfalls that discharge to the effluent channel and four external outfalls that discharge to
water bodies. The permit also includes seven internal stormwater outfalls that discharge to the
effluent channel. The two receiving waterbodies are Sutton Lake (Cooling Pond) and the Cape
Fear River. Outfall 001 is located at the southwest corner of the Intake Canal discharges into
the Cape Fear River. Outfall 002 is located at the west side of the 1971 Basin and discharges
into the Cooling Pond. Outfall 004 is located at the northwest side of the 1984 Basin and also
discharges into the Cooling Pond or is routed to Outfall 001. Outfall 008 is located at the end of
the effluent channel and conveys primarily recirculating cooling water, as well as stormwater
and wastewater from internal outfalls, to the Cooling Pond. These outfalls are monitored in
accordance with the following permit conditions:

e Outfall 001: Released Cooling Pond discharge, recirculation cooling water, non-contact
water, and treated wastewater from the 1971 and 1984 Basins. Weekly and monthly
monitoring screen the waters from the basin treatment system for various common
pollutants attributed to the CCR generated in the processes at the plant. Additionally,
since this is a direct discharge to the river, Outfall 001 has a toxicity testing requirement.

¢ OQutfall 002: Discharges waters from the 1971 Basin, which is released to the Cooling
Pond; parameters of concern for testing are arsenic, selenium, mercury, iron, aluminum,
copper and zinc. This outfall also has a toxicity testing requirement. The plant has not
discharged from this outfall since power generation ceased in November 2013.

e Outfall 004: Releases waters from the 1984 Basin; it consists of CCR sluice water, coal
pile runoff, low volume wastes, and stormwater runoff. This wastewater can directly
discharge into the Cape Fear River via Outfall 001, or to the Cooling Pond. The
monitoring requirements at this outfall are identical to those at Outfall 002. Similar to
Outfall 002, the plant has not discharged from this outfall to the Cooling Pond since
November 2013. Discharges from the 1984 Basin are currently directed to the Cape
Fear River via Outfall 001.

e OQutfall 008: This outfall was newly created in 2015 after NCDEQ reclassified the Cooling
Pond as waters of the state (Sutton Lake). Cooling water and wastewater from the
combined cycle facility are currently conveyed to the Cooling Pond through this outfall.
Stormwater from Internal Outfalls SW001 through SW007 are also directed to this
outfall. Parameters limited in the NPDES permit are similar to those described for the
other outfalls, in addition to temperature as described below.

NCDEQ historically has permitted a temperature mixing zone in the Cape Fear River to account
for the discharge of heated water from the plant through the Cooling Pond into the Cape Fear
River via Outfall 001. The mixing zone extends from 2,700 feet upstream of the Outfall 001
discharge gate to 6,600 feet downstream. The NCDEQ Fact Sheet associated with NPDES
Permit NC0001422 states that Sutton has to develop a strategy to meet the state temperature
standard in the Cooling Pond. NPDES Permit NC0001422 states that the instream temperature
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1000 feet from Outfall 008 shall be monitored weekly but that the temperature limit of the
receiving water (the Cooling Pond), which shall not be increased by more than 2.8°C above
ambient water temperature and in no case exceed 32°C, is not being implemented until further
notice.

8.1.4 Conceptual Basin Closure Stormwater Management

This section presents a conceptual level discussion of the anticipated work associated with one
possible stormwater management solution. A final stormwater management plan for the basins
will be prepared at a later date and submitted under a separate cover.

The final grading plan for the basin closure design is shown on Drawing 5. During excavation
and removal of CCR deposits from the 1971 Basin, 1984 Basin, and the LOLA stormwater
runoff will be managed and contained within the limits of each individual basin or work area.
Thus, no off-site stormwater discharge will take place from the active excavation areas during
construction.

Once the CCR deposits are removed, the excavation side slopes will be graded to 3:1
(horizontal to vertical) slopes and stabilized using erosion control matting and permanent
seeding. The dikes separating the 1971 Basin from the Discharge Canal and Cooling Pond will
then be breached in the areas designated on the drawings, establishing a hydraulic connection
between the 1971 Basin, the Discharge Canal, and the Cooling Pond.

For the 1984 Basin, the Removal Plan includes establishing a gentle surface slope from east to
west, directing surface runoff toward the Cooling Pond. During grading operations, the surface
flow will be directed toward a temporary sediment basin through a combination of surface
channels and diversion berms. The sediment basin will be sized for capturing sediment
generated from the effective disturbed drainage area, and to treat total suspended solids (TSS)
loading to NCDEQ standards.

8.1.5 Erosion and Sediment Control

Stormwater management and E&SC will be provided throughout each phase of basin closure
construction through the design, installation, and maintenance of numerous E&SC measures
(i.e. sediment fence, check dams, sediment basins, temporary and permanent vegetation) and
open channels, stormwater pipes, and overflow structures. A site-wide E&SC permit for
clearing and grading activities ancillary to the basin closure work was received from the Division
of Energy, Mineral, and Land Resources on 18 March 2016. A phased approach will be used to
identify and design appropriate stormwater management and E&SC features necessary for
each specific phase of construction, modifying the permitted features and controls as
construction progresses.

Although design and discussion of the phased construction features are beyond the scope of
this document, a preliminary, final conditions E&SC plan and details are provided in Drawings 8
and 9, respectively.
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8.2 Wastewater: Overview

This section presents a conceptual level discussion of the anticipated work associated with one
possible wastewater management solution. A final wastewater management plan for the basins
will be prepared at a later time and submitted under a separate cover.

CAMA calls for a description of wastewater disposal provisions in the Removal Plan. In October
2014, DEP provided a Work Plan document to NCDEQ which outlined a plan that included
wastewater handling and treatment based on the current NPDES permit limits. Since then,
Sutton has received a new NPDES permit that prescribes limits for CCR basin wastewater
discharges through both bulk and interstitial dewatering activities. Treated CCR basin water will
be discharged through the North 1984 Basin tower at existing permitted Outfall 001 to the Cape
Fear River, with numerical limits for arsenic, selenium, mercury, copper, and iron. During
interstitial dewatering, flow rates will be limited to be consistent with historic rates (2.1 million
gallons per day [MGD]). As previously stated, a toxicity test is also required for this outfall.

The current CCR removal plan calls for the removal of CCR from the 1971 Basin through
different methods than from the 1984 Basin and LOLA. Complete dewatering of the 1971 Basin
to then allow for heavy excavation equipment to operate directly on top of the CCR in the basin
has been deemed impractical due to the high groundwater recharge rates (e.g., the dewatering
rate could likely not keep up with the recharge rate under practical scenarios). Therefore, the
planned removal of CCR from the 1971 Basin incorporates hydraulic dredging and dewatering
of the resulting dredged material.

The wastewater generated during CCR removal will be directed back to the 1971 Basin. As
shown in Drawing 5, DEP plans to remove portions of the dike separating the 1971 Basin from
the Cooling Pond to combine them into one water body. As such, the 1971 Basin will require
water treatment for COI prior to dike removal to create the larger Basin. The wastewater
management plan has not yet been finalized. However, the discharge procedure could include
monitoring the discharge from the 1971 Basin to the Cooling Pond for a specific time period
and/or a sampling program for the 1971 Basin prior to/and or during dike removal to ensure that
the water in the 1971 Basin as a whole meets NPDES discharge limits.

Regardless of current and future NPDES permit requirements, wastewater is anticipated to
require onsite treatment for TSS, metals, and other COIl before discharge to the Cape Fear
River or the Cooling Pond.

8.2.1 NPDES Permit Limits

Both the Cape Fear River and Sutton Lake (Cooling Pond) are classified as Class C-Swamp
waters in the Cape Fear River Basin. As described above, NPDES Permit NC0001422 as it
pertains to CCR basin water authorizes the facility to discharge from Outfalls 004 (to Cooling
Pond) and 001 (to Cape Fear) as described below. Additional NPDES Permit limits are
described in Section 8.1.3.
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e Qutfall 001: Cooling Pond blowdown, recirculation cooling water, non-contact
cooling water, and treated wastewater from the 1971 and 1984 Basins. This outfall
discharges to the Cape Fear River.

e Qutfall 004: CCR sluice water, coal pile runoff, low volume wastes, and stormwater
runoff. This internal outfall discharges to either the Cooling Pond or via Outfall 001 to
the Cape Fear River.

The NPDES permit for Sutton contains discharge limits and monitoring requirements for CCR
basin wastewater, which makes a distinction for treatment limits for (1) bulk water above the
settled CCR layer that does not involve mechanical disturbance from the CCR and (2) interstitial
water. Currently, treated wastewater from the 1984 Basin is discharged through Outfall 001 to
the Cape Fear River. Numerical limits for bulk and interstitial water discharge through Outfall
001 are provided in Table 7 and Table 8, respectively. Limits for Outfall 004 to the Cooling
Pond for bulk water are provided in Table 9.

8.2.2 Treatment Methods Evaluation

Water quality sampling and analysis of bulk water from the 1971 and 1984 Basins and
entrapped water from the 1971 Basin have been conducted as part of CCR basin dewatering
design at Sutton to help evaluate water quality with respect to NPDES Permit discharge limits
and monitored parameters, and serve as a basis of design for water treatment. Based on these
results, bulk water characteristics are consistent with historical water discharged at the plant
and therefore does not require additional treatment. Interstitial water will require treatment
before discharge.

Bulk dewatering from the 1984 Basin is currently underway. The treatment system to meet
NPDES permit limits for interstitial water has been designed, evaluated, and installed.

However, the treatment methodology for water from the 1971 Basin generated during hydraulic
dredging has yet to be finalized. For that water, a treatment method evaluation using the Basis
of Design Report will be performed. The treatment system will also account for requirements for
the breach of the dike between the Cooling Pond (Sutton Lake) and the 1971 Basin dike and
has yet to be finalized.

8.2.2.1 Equipment Evaluation

Relevant treatment technologies (unit processes) that can achieve the treatment goals set forth
in the Basis of Design Report for the 1971 Basin dredge water will be identified. The
technologies will be screened as to their potential ability to treat the targeted constituents based
upon published literature and vendor information. The evaluation will include a qualitative
analysis of the cost of the technologies from both a capital and operations standpoint. In
addition, this evaluation will include a constructability analysis to determine if land area is
available and the infrastructure (electric, water, etc.) improvements that would be required for
implementation of the technology.
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8.2.2.2 Bench and Pilot Testing Plan Development

Depending on the water quality requirements for the combined Cooling Pond/1971 Basin water
body, bench and/or pilot testing of the selected technologies may be required to ensure that the
treatment system can meet the discharge goals for COI. The limits for these COI, if similar to
those for the Outfall 004 discharge, for example, would be at low concentrations that will require
assurances if the removal is achievable by the technologies. As part of this task, a bench,
and/or pilot testing plan may be developed to evaluate the technologies and develop data
required for the detailed design of the treatment system.

8.2.2.3 Calculations Packages

Technology evaluation and (if required) bench and/or pilot testing, and engineering calculations
will be prepared for the treatment system using data collected and developed from the Basis of
Design Report. These calculations will be utilized for the equipment sizing in the detailed
design of the treatment system.

8.2.2.4 Wastewater Treatment System Evaluation Report

A wastewater treatment system evaluation report that will incorporate the feasibility of
alternative treatment options, schedule, cost, and dewatering approach must be provided.
Geosyntec will evaluate equipment and treatment methods based upon the work conducted in
the previous subtasks to prepare a design document package moving forward. A
constructability analysis will also be performed to identify potential obstacles during construction
for the recommended option. Technical memos, calculation packages, and similar items will
also be prepared as part of the Wastewater Treatment System Evaluation Report.

8.2.3 Meeting Water Quality Limits

Demonstration of water quality limits for the 1971 Basin required to breach the dike and mixing
1971 Basin water with Cooling Pond water will need to be verified through sampling strategies,
to be established. A sampling method and standard must be developed and approved in order
to define the water quality. Water quality sampling protocols will need to be developed to
include a number of sampling points, location and depth of water in the 1971 Basin.

8.2.4 Treatment Implementation Timing

The CCR excavation process in the 1971 Basin could increase the concentration of TSS and
other COI in the water in the immediate vicinity of the dredging location. Computational fluid
dynamics (CFD) has been used by DEP and others to model TSS in basins as a function of
distance from disturbances and could guide placement of floating weirs and other wastewater
handling equipment to remove water from the basin to limit the concentration of TSS and other
COlI at the wastewater treatment system intake. CFD (or similar alternative) will be used to
determine how and when to begin wastewater treatment in the 1971 Basin to reduce overall
wastewater treatment time by showing, for example, where the impacts of dredging are
insignificant to the wastewater treatment process.
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9. DESCRIPTION OF FINAL DISPOSITION OF CCR

As part of the closure activities, CCR will be excavated and transported from the basins to on-
site landfill or off-site structural fill using trucks and rail cars. CCR from Sutton is being
transported by truck and/or rail to the Brickhaven Clay Mine, located in Chatham County, NC.
CCR is being placed in a fully lined structural fill to reclaim the former clay mine back to the
natural topography. To date, approximately 1.2 M tons have been excavated and transported
off-site.

CCR will also be excavated and placed in an on-site CCR landfill designed to comply with all
state and federal requirements. CCR will be placed at a 5 percent of optimum moisture
content and compacted (e.g., 95% standard Proctor) to provide structural stability during
operations and post-closure. An engineered cover will be placed to provide separation and
stormwater management following completion of filling activities. A Site Application and Onsite
CCR Landfill Construction Application Report were prepared by Geosyntec on behalf of DEP as
part of the landfill construction application submitted to NCDEQ in May 2015 and August 2015,
respectively. The Site Application and Construction Application were approved by NCDEQ in
July 2015 and September 2016, respectively.
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10. APPLICABLE PERMITS FOR CLOSURE

New permits and modifications to existing permits will be required to support Removal Plan
implementation. A list of applicable permits and permit modifications includes but is not limited
to:

e E&SC plans;

e Possible NPDES permit modification;

e Section 401/404 permits;

¢ Dam decommissioning/modification of existing dams; and
e Solid waste permits for the landfill.

A Site Application and Onsite CCR Landfill Construction Application Report were prepared by
Geosyntec on behalf of DEP as part of the landfill construction application submitted to NCDEQ
in May 2015 and August 2015, respectively. The Site Application and Construction Application
were approved by NCDEQ in July 2015 and September 2016, respectively.
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11. POST-CLOSURE MONITORING AND CARE

Post-closure activities will be conducted at Sutton in accordance with all applicable statutory
and regulatory requirements. Monitoring will include sampling of groundwater three times per
year, and monthly inspection of the final cover systems. Maintenance will include mowing as
necessary to promote a healthy vegetative cover. Maintenance activities will be initiated no
later than 60 days after the discovery or within 24 hours if a danger or imminent threat to human
health or the environment is indicated. A Post-Closure Care Plan is presented in Appendix J.

11.1 Groundwater Monitoring Program

As indicated in Section 3.3, the CSA Report and CSA Supplement 1 [SynTerra, 2015a, 2016b]
were submitted to NCDEQ on 5 August 2015 and 31 August 2016, respectively, and addressed
CAMA regulations § 130A-309.209(a)(4) and § 130A-309.209(d). The CSA provided an update
of site conditions which included the delineation of the horizontal and vertical extent of
constituents of interest in the soil, surface water, and groundwater. The CSA concluded with a
proposed groundwater monitoring network consisting of 36 wells, however, several of the
proposed groundwater monitoring wells are located within the proposed onsite landfill footprint.
Consequently, the proposed monitoring network submitted by SynTerra will likely need to be re-
evaluated to take into account the landfill and other recently constructed site features (e.g.,
scale house) and consider the comments (if any) provided by NCDEQ on the CSA. Once
NCDEQ has provided comment on the CSA, Geosyntec will submit a revised Water Quality
Monitoring Plan (WQMP).
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12. PROJECT MILESTONES AND COST ESTIMATES

12.1 Project Schedule

Critical milestones are summarized in the table below.

MILESTONE DATE

Submit Excavation Plan 13 November 2014 (actual/completed)
Complete Comprehensive Engineering Review 30 November 2014 (actual/completed)
Excavation Plan Acknowledgement 2 February 2015 (actual/completed)
Submit Updated Excavation Plan 13 November 2015 (actual/completed)
Commence Work — Ash Removal 30 October 2015 (actual/completed)
Receive NPDES Wastewater Permit 11 December 2015 (actual/completed)
Receive Permit-to-Construct Onsite Landfill September 2016 (actual/completed)
Receive Permit-to-Operate On-Site Landfill August 2017

Submit Updated Excavation Plan December 2016

Submit Updated Excavation Plan December — Annually

Eliminate Stormwater Discharge into Impoundments July 2016 (actual/completed)

1971 and 1984 Basins closed pursuant to Part Il, February 2020

Sections 3.(b) and 3.(c) of the Coal Ash Act

12.2 Closure and Post-Closure Cost Estimate

Volume calculations were performed between pertinent surfaces (existing topography, the
bottom of CCR contours, top of grade to drain surface, etc.) using Autodesk Civil 3D 2014 (Civil
3D). Civil 3D creates three-dimensional (3D) surfaces (triangular irregular network surfaces)
using topographical survey information and elevation data and uses these surfaces to calculate
the volume and thickness of the fill. The thicknesses are then graphed as isopachs (contours
connecting points of equal thickness).

As-built drawings for the bottom of CCR grades were not available for the 1971 CCR Basin;
however, as-built drawings for the 1984 CCR Basin area are available. The data sources used
to develop the bottom of CCR grades for the 1971 and 1984 Basins are provided in Appendix K.
The lateral extents of the 1971 Borrow Area were interpreted based on historical aerial
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photographs provided in Appendix K. This information was supplemented by the field
investigation performed by Geosyntec on April 2015. The volume of CCR to be removed from
each basin is presented in Table 3 and isopachs for existing CCR in place and various
construction quantities are presented in Appendix K.

The estimated cost associated with the assessment, corrective action, closure, and post-closure
care of the site, and water line connection was prepared internally by Duke Energy to support
the Duke Energy Carolinas (DEC) and DEP 31 December 2016 CCR asset retirement
obligations within the balance sheets of the audited financial statements on Form 10-K
submitted to the Securities and Exchange Commission. This cost estimate it presented in
Appendix L.
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Table 1. Federal CCR Rule [EPA, 2015] Removal Plan Requirements Cross Reference Summary

Federal Register Vol. 80 No. 74 Part 2 (April 17, 2015)/40 CFR Part 257: Environmental Protection, Beneficial Use, Coal
Combustion Products, CCR, Coal Combustion Waste, Disposal, Hazardous Waste, Landfill, Surface Impoundments, 40 CFR
§257.102 (b)(1) (i. - vi) Removal Plans for all impoundments shall include all of following:
Corresponding
No. Description Removal Plan
Section
i. | Narrative description of how CCR unit will be closed (in accordance with this section) All Sections
.| If closure is through the removal of CCR from the unit, description of procedures to remove CCR and
i. ; o ) 7
decontaminate CCR unit (in accordance with (c))
If closure by leaving CCR in place, description of final cover system (in accordance with (d)), methods &
ii. | procedures used to install final cover, and also discussion of how final cover will achieve performance N/A
standards (in accordance with (d))
iv. | Estimate of maximum inventory of CCR ever on site over active life of CCR unit 3.1.2&12.2
v Estimate of largest area of CCR unit ever requiring a final cover (in accordance with (d)) at any time during 7 1
" | active life of CCR unit '
.| Schedule for completion of all activities necessary to satisfy closure, including estimate of year in which all
VI- | closure activities will be completed. Sufficient information to describe sequential steps of closure, including: 12.1
a. | Obtaining approvals and permits 10
b. | Dewatering and stabilization phases 8
c. | Installation of final cover system 11
d. | Estimated timeframes to complete each step/phase 12.1
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Part Il. Provisions for Comprehensive Management of Coal Combustion Residuals § 130A-309.214(a)(4) Removal Plans for all impoundments shall include all of the following:
Corresponding
No. Description Removal Plan
Section
a. Facility and coal combustion residuals surface impoundment description. — A description of the operation of the site that shall include, at a minimum, all of the following:
1 Site history and history of site operations, including details on the manner in which coal combustion residuals have been stored and disposed of historically. 3.1.1
2 Estimated volume of material contained in the impoundment. 3.1.2&12.2
3 | Analysis of the structural integrity of dikes or dams associated with impoundment. 3.1.3
4 | All sources of discharge into the impoundment, including volume and characteristics of each discharge. 3.14
5 | Whether the impoundment is lined, and, if so, the composition thereof. 3.1.5
6 | A summary of all information available concerning the impoundment as a result of inspections and monitoring conducted pursuant to this Part and otherwise available. 3.1.6
b. Site maps, which, at a minimum, illustrate all of the following:
1 AI_I s_tructures associated with the operat_ion of any cc_)al combu_stion re_siduals surface impoundment located on the site. For purposes of this sub-subdivision, the term "site" means the land or waters 3.9 1
within the property boundary of the applicable electric generating station. -
2 All current and former coal combustion residuals disposal and storage areas on the site, including details concerning coal combustion residuals produced historically by the electric generating 33
station and disposed of through transfer to structural fills. '
3 | The property boundary for the applicable site, including established compliance boundaries within the site. 3.3
4 | All potential receptors within 2,640 feet from established compliance boundaries. 3.2.2
5 | Topographic contour intervals of the site shall be selected to enable an accurate representation of site features and terrain and in most cases should be less than 20-foot intervals. 3.3
6 Locati_ons of all sanitary landfills permitted pursu_an’; to this Article on the site that are actively receiving waste or are closed, as well as the established compliance boundaries and components of 393
associated groundwater and surface water monitoring systems. -
7 | All existing and proposed groundwater monitoring wells associated with any coal combustion residuals surface impoundment on the site. 3.3
8 | All existing and proposed surface water sample collection locations associated with any coal combustion residuals surface impoundment on the site. 3.3
c. The results of a hydrogeologic, geologic, and geotechnical investigation of the site, including, at a minimum, all of the following:
1 A description of the hydrogeology and geology of the site. 4.1
2 | A description of the stratigraphy of the geologic units underlying each coal combustion residuals surface impoundment located on the site. 4.2
3 The saturated hydraulic conductivity for (i) the coal combustion residuals within any coal combustion residuals surface impoundment located on the site and (ii) the saturated hydraulic conductivity 43
of any existing liner installed at an impoundment, if any. '
The geotechnical properties for (i) the coal combustion residuals within any coal combustion residuals surface impoundment located on the site, (ii) the geotechnical properties of any existing liner
4 | installed at an impoundment, if any, and (iii) the uppermost identified stratigraphic unit underlying the impoundment, including the soil classification based upon the Unified Soil Classification 4.4
System, in-place moisture content, particle size distribution, Atterberg limits, specific gravity, effective friction angle, maximum dry density, optimum moisture content, and permeability.
5 | A chemical analysis of the coal combustion residuals surface impoundment, including water, coal combustion residuals, and coal combustion residuals-affected soil. 4.5
6 Identification of all substances with concentrations determined to be in excess of the groundwater quality standards for the substance established by Subchapter L of Chapter 2 of Title 15A of the 46
North Carolina Administrative Code, including all laboratory results for these analyses. '
7 | Summary tables of historical records of groundwater sampling results. 4.6
8 A map that illustrates the potentiometric contours and flow directions for all identified aquifers underlying impoundments (shallow, intermediate, and deep) and the horizontal extent of areas where 4.7
groundwater quality standards established by Subchapter L of Chapter 2 of Title 15A of the North Carolina Administrative Code for a substance are exceeded. '
9 Cross-sections that illustrate the following: the vertical and horizontal extent of the coal combustion residuals within an impoundment; stratigraphy of the geologic units underlying an impoundment; 48
and the vertical extent of areas where groundwater quality standards established by Subchapter L of Chapter 2 of Title 15A of the North Carolina Administrative Code for a substance are exceeded. '
d. The results of groundwater modeling of the site that shall include, at a minimum, all of the following:
An account of the design of the proposed Removal Plan that is based on the site hydrogeologic conceptual model developed and includes (i) predictions on post-closure groundwater elevations and
1 g"roundv.vafter flow directions. and velocities, including the effepts on and fro.m the poteqtial receptgrs and . . 5
(i) predictions at the compliance boundary for substances with concentrations determined to be in excess of the groundwater quality standards for the substance established by Subchapter L of
Chapter 2 of Title 15A of the North Carolina Administrative Code.
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Table 2. North Carolina CAMA Removal Plan Requirements (Continued)

Part Il. Provisions for Comprehensive Management of Coal Combustion Residuals § 130A-309.214(a)(4) Removal Plans for all impoundments shall include all of the following:

Corresponding
No. Description Removal Plan
Section

Predictions that include the effects on the groundwater chemistry and should describe migration, concentration, mobilization, and fate for substances with concentrations determined to be in excess
2 | of the groundwater quality standards for the substance established by Subchapter L of Chapter 2 of Title 15A of the North Carolina Administrative Code pre- and post-closure, including the effects 5
on and from potential receptors.

A description of the groundwater trend analysis methods used to demonstrate compliance with groundwater quality standards for the substance established by Subchapter L of Chapter 2 of Title
3 15A of the North Carolina Administrative Code and requirements for corrective action of groundwater contamination established by Subchapter L of Chapter 2 of Title 15A of the North Carolina 5
Administrative Code.

A description of any plans for beneficial use of the coal combustion residuals in compliance with the requirements of Section .1700 of Subchapter B of Chapter 13 of Title 15A of the
e. North Carolina Administrative Code (Requirements for Beneficial Use of Coal Combustion By-Products) and Section .1205 of Subchapter T of Chapter 2 of Title 15A of the North 6.1
Carolina Administrative Code (Coal Combustion Products Management).

All engineering drawings, schematics, and specifications for the proposed Removal Plan. If required by Chapter 89C of the General Statutes, engineering design documents should be 717273
prepared, signed, and sealed by a professional engineer. o

A description of the construction quality assurance and quality control program to be implemented in conjunction with the Removal Plan, including the responsibilities and authorities 74
for monitoring and testing activities, sampling strategies, and reporting requirements. '

h. A description of the provisions for disposal of wastewater and management of stormwater and the plan for obtaining all required permits. 8

A description of the provisions for the final disposition of the coal combustion residuals. If the coal combustion residuals are to be removed, the owner must identify (i) the location
and permit number for the coal combustion residuals landfills, industrial landfills, or municipal solid waste landfills in which the coal combustion residuals will be disposed and (ii) in
the case where the coal combustion residuals are planned for beneficial use, the location and manner in which the residuals will be temporarily stored. If the coal combustion

i. residuals are to be left in the impoundment, the owner must (i) in the case of closure pursuant to sub-subdivision (a)(1)a. of this section, provide a description of how the ash will be 9
stabilized prior to completion of closure in accordance with closure and post-closure requirements established by Section .1627 of Subchapter B of Chapter 13 of Title 15A of the
North Carolina Administrative Code and (ii) in the case of closure pursuant to sub-subdivision (a)(1)b. of this section, provide a description of how the ash will be stabilized pre- and
post-closure. If the coal combustion residuals are to be left in the impoundment, the owner must provide an estimate of the volume of coal combustion residuals remaining.

j- A list of all permits that will need to be acquired or modified to complete closure activities. 10

A description of the plan for post-closure monitoring and care for an impoundment for a minimum of 30 years. The length of the post-closure care period may be (i) proposed to be
decreased or the frequency and parameter list modified if the owner demonstrates that the reduced period or modifications are sufficient to protect public health, safety, and welfare;
the environment; and natural resources and (ii) increased by the Department at the end of the post-closure monitoring and care period if there are statistically significant increasing
k. groundwater quality trends or if contaminant concentrations have not decreased to a level protective of public health, safety, and welfare; the environment; and natural resources. If 11
the owner determines that the post-closure care monitoring and care period is no longer needed and the Department agrees, the owner shall provide a certification, signed and sealed
by a professional engineer, verifying that post-closure monitoring and care has been completed in accordance with the post-closure plan. If required by Chapter 89C of the General
Statutes, the proposed plan for post-closure monitoring and care should be signed and sealed by a professional engineer. The plan shall include, at a minimum, all of the following:

1 A demonstration of the long-term control of all leachate, affected groundwater, and stormwater. 11
o A dgscription of a.grounldwater mon@toring program that inpludes (i) post-closure .groundvyater mo.rlitoring, ir)cluding parameterg .to be samp!ed anq sgmpling schedyles; (i) any additiongl monitoring 11
well installations, including a map with the proposed locations and well construction details; and (iii) the actions proposed to mitigate statistically significant increasing groundwater quality trends.
. An estimate of the milestone dates for all activities related to closure and post-closure. 12.1
m. Projected costs of assessment, corrective action, closure, and post-closure care for each coal combustion residuals surface impoundment. 12.2
n. A description of the anticipated future use of the site and the necessity for the implementation of institutional controls following closure, including property use restrictions, and 6.2

requirements for recordation of notices documenting the presence of contamination, if applicable, or historical site use.

§ 130A-309.214(b)(3) No later than 60 days after receipt of a proposed Removal Plan, the Department shall conduct a public meeting in the county or counties proposed Removal Plan and
alternatives to the public.

§ 130A-309.214(d) Within 30 days of its approval of a Coal Combustion Residuals Surface Impoundment Removal Plan, the Department shall submit the Removal Plan to the Coal Ash
Management Commission.
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Table 3. Estimated Quantities and Types of CCR for CCR Basins and Other Areas at

Sutton
Basin Volume (cy) Type CCR!"
1971 Basin 3,184,000 (3,820,800 tons) Bottom ash and fly ash
1984 Basin 2,362,000 (2,834,400 tons) Bottom ash and fly ash

Lay of Land Area (LOLA)

572,000 (686,400 tons)

Mostly bottom ash and soill

Note(s):

[1] Tons calculated assuming a density of approximately 1.2 tons/cy.

Total

6,118,000 (7,341,600 tons)

[2] Sutton did not have FGD removal systems, and therefore FGD residuals are not expected within

the CCR Basins.
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Conclusions and Impoundment
Year Type Consultant General Conditions Slope Stability Hyl-clzlrology and Field Observations Monitoring Information Recomr.nendatlons_ (fer Modifications Perforrr!ed
ydraulics inspection or monitoring | as a Result of Inspection
report) or Monitoring Activities
1987 | Five Year Law Dikes found to be in N/A N/A Items Inspected N/A Maintenance crews should N/A
Inspection | Engineering | generally good condition. 1971 Basin - Dikes monitor and repair any
No external, visible signs of 1971 Basin - Discharge areas of erosion, including
serious conditons. Structures the sand cover of the 1984
Basin liner.
Discharge structures found 1984 Basin - Dikes
to be in generally good 1984 Basin - Discharge Monitor the 1971 Basin
condition (1971 Basin Structures discharge pipe and remove
discharge structure was not any accumulated soil.
visible)
2007 | Five Year | MACTEC Dikes found to be in N/A N/A Items Inspected Plant staff were conducting | Clear dense vegetation. N/A
Inspection generally good condition. 1971 Basin - Dikes monthly inspections Continue to cut large trees.
1971 Basin - Discharge following a checklist and Continue monitoring
Discharge structures found Structures the recommended vegetation growth.
to be in generally good inspection practices.
condition (1971 Basin 1984 Basin - Dikes
discharge structure not 1984 Basin - Discharge
inspected) Structures
2006 Interior Containment
Area - Dikes
2009 | Annual MACTEC Dikes found to generally N/A N/A Items Inspected N/A Clear dense vegetation. N/A
Inspection appear to be in stable and 1971 Basin - Dikes Continue to cut large trees.
satisfactory condition. 1971 Basin - Discharge Continue monitoring
Structures vegetation growth.
Discharge structures found
to be in generally good 1984 Basin - Dikes Monitor for signs of
condition (1971 Basin 1984 Basin - Discharge seepage.
discharge structure not Structures
inspected)
2006 Interior Containment
Area - Dikes
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Hydrology and

Conclusions and
Recommendations (from

Impoundment
Modifications Performed

Year Type Consultant General Conditions Slope Stability H . Field Observations Monitoring Information . . - .
ydraulics inspection or monitoring | as a Result of Inspection
report) or Monitoring Activities
2010 | Annual MACTEC Dikes found to generally N/A N/A Items Inspected Plant staff were conducting | Clear dense vegetation. 18 piezometers were
Inspection appear to be in stable and 1971 Basin - Dikes monthly inspections Continue to cut large trees. | installed on the 1984 Basin
satisfactory condition. 1971 Basin - Discharge following a checklist and Continue monitoring to investigate possible
Structures the recommended vegetation growth. seepage. No evidence of
Discharge structures found inspection practices. seepage found.
to be in generally good 1984 Basin - Dikes Monitor for signs of
condition (1971 Basin 1984 Basin - Discharge seepage. A breach on the east side
discharge structure not Structures of the 1984 Basin dike
inspected) Repair local riprap slip occurred on 27 September
2006 Interior Containment around discharge structure | 2010. MACTEC providing
Area - Dikes in 2006 Interior support at time of
Containment Area. inspection report.
Recommended that
updated stability analysis
be performed for 1971
Basin.
Recommended that
updated hydraulic analysis
be performed for discharge
structure in the 1971 Basin.
2011 | Annual Amec Dikes found to generally Analysis was performed in N/A ltems Inspected Plant staff were conducting | Clear dense vegetation. Permanent repair to breach
Inspection appear to be in stable and | 2011 for 1984 Basin. 1984 Basin - Dikes monthly inspections Continue to cut large trees. | of 1984 dike initiated on 11
- 1984 satisfactory condition. Calculated Factors of 1984 Basin - Discharge following a checklist and Continue monitoring February 2011 and
Basin Safety found to be Structures the recommended vegetation growth. completed 13 February
Discharge structures found | satisfactory. inspection practices. 2011. Completion
to be in generally good 2006 Interior Containment Survey and verify dike crest | Report/Certification
condition. Area - Dikes Undocumented daily elevation. submitted 16 February
inspections also conducted 2011.
during active CCR sluicing. | Repair animal burrows.
2012 | Five Year | Amec Dikes found to be in a N/A N/A ltems Inspected Plant staff were conducting | Continue to cut large trees. N/A
Inspection generally stable and 1971 Basin - Dikes monthly inspections Continue monitoring
- 1971 satisfactory condition. 1971 Basin - Discharge following a checklist and vegetation growth.
Basin Structures the recommended

Discharge structures
appeared to be operated
and maintained in a
satisfactory manner.

inspection practices.

Recommended that any
changes or repairs be fully
described in the inspection
reports.
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Hydrology and

Conclusions and
Recommendations (from

Impoundment
Modifications Performed

Year Type Consultant General Conditions Slope Stability H . Field Observations Monitoring Information . . - .
ydraulics inspection or monitoring | as a Result of Inspection
report) or Monitoring Activities
2013 | Annual Amec Dikes found to be generally N/A N/A Items Inspected Plant staff were conducting | Determine if piezometers N/A
Inspection stable and in fair condition. 1971 Basin - Dikes monthly inspections should be abandoned.
- 1971 Soil-cement liner of intake 1971 Basin - Discharge following a checklist and
Basin canal in need of repair. Structures the recommended Inspect discharge pipe and
inspection practices. determine if blocked. If pipe
Discharge riser found to be is blocked it should be
in generally good condition. Undocumented daily cleared.
Discharge pipe was not inspections also conducted
inspected. during active CCR sluicing. | Survey and verify dike crest
elevation.
2013 | Annual Amec Dikes found to generally N/A N/A Items Inspected Plant staff were conducting | Continue monitoring N/A
Inspection appear to be in stable and 1984 Basin - Dikes monthly inspections vegetation growth.
- 1984 satisfactory condition. 1984 Basin - Discharge following a checklist and
Basin Structures the recommended Determine if piezometers

Discharge structures found
to be in satisfactory
condition.

2006 Interior Containment
Area - Dikes

inspection practices.

Undocumented daily
inspections also conducted
during active CCR sluicing.

should be abandoned.

Inspect and repair animal
burrows.

Repair areas of erosion
around splash pad of
discharge structure.

Clear vegetation and
inspect discharge pipe.

Survey and verify dike crest
elevation.
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_ _ _ Well Diameter Screened TOC (inner) Elevation Total Depth
Location ID Date Installed Northing (ft) Easting (ft) . Interval Corrected to NAVD88 Constructed By
(inches) (ft bgs)
(ft bgs) (ft)
MW-1A** 12/4/1984 198312.98 2306558.21 2 12-17 20.46 17 Unknown
MW-1B 12/12/1984 - - 2 22-27 20.61 27 Unknown
MW-2A 12/5/1984 - - 2 12-17 23.86 17 Unknown
MW-2B¢ 12/12/1984 - - 2 22-27 23.68 27 Unknown
MW-2C¢ 12/15/1986 - - 2 40-45 24.59 45 Unknown
MW-3A 12/10/1984 - - 2 12-17 16.92 17 Unknown
MW-3B 12/11/1984 - - 2 22-27 16.86 27 Unknown
MW-4 12/13/1984 - - 2 22-27 - 27 Unknown
MW-4AC 12/16/1986 - - 2 12-17 - 17 Unknown
MW-4BN 12/12/1986 - - 2 40-45 - 45 Unknown
MW-5AT 12/16/1986 - - 2 12-17 - 17 Unknown
MW-5B¢ 12/15/1986 - - 2 22-27 - 27 Unknown
MW-5CN 12/15/1986 - - 2 40-45 - 45 Unknown
MW-6A** 12/16/1986 200371.81 2306083.31 2 12-17 15.69 17 Unknown
MW-6B¢ 12/16/1986 - - 2 22-27 15.48 27 Unknown
MW-6CC 12/16/1986 - - 2 40-45 15.65 45 Unknown
MW-7A 12/14/1986 - - 2 12-17 - 17 Unknown
MW-7B 12/14/1986 - - 2 22-27 - 27 Unknown
MW-7CN.T 12/14/1986 - - 2 40-45 15.68 45 Unknown
MW-8T 2/8/1990 - - 2 40-50 16.19 50 Unknown
MW-9 2/7/1990 - - 2 40-50 26.49 50 Unknown
MW-10 2/8/1990 203192.17 2304857.67 2 40-50 26.58 50 Unknown
MW-11N 2/6/1990 - - 2 40-50 24.40 50 Unknown
MW-12N 2/6/1990 - - 2 40-50 19.86 50 Unknown
MW-13 5/25/2004 197946.82 2305021.78 2 3-13 16.91 13 Blasland, Bolick & Lee
MW-13D 1/28/2005 197963.95 2305018.78 2 33.5-38.5 16.86 39 Blasland, Bolick & Lee
MW-14** 5/25/2004 197250.99 2306180.30 2 1-11 12.97 11 Blasland, Bolick & Lee
MW-15 5/25/2004 196475.65 2306044.01 2 1-11 10.17 11 Blasland, Bolick & Lee
MW-15D 1/31/2005 196476.98 2306061.06 2 40-45 9.91 45 Blasland, Bolick & Lee
MW-16 6/7/2004 196974.53 2306754.58 2 2-12 15.61 12 Blasland, Bolick & Lee
MW-16D 6/7/2004 196961.33 2306759.71 2 42-47 15.13 47 Blasland, Bolick & Lee
MW-17 6/14/2004 - - 2 45-50 29.79 50 Blasland, Bolick & Lee
MW-18 6/10/2004 - - 2 45-50 21.03 50 Blasland, Bolick & Lee
MW-19N 6/15/2004 - - 2 45-50 30.52 50 Blasland, Bolick & Lee
MW-20 2/2/2005 196257.98 2305318.10 2 4-14 12.4 14 Blasland, Bolick & Lee
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Table 5. Historical Monitoring Well and Piezometer Construction Details (Continued)
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Screened

TOC (inner) Elevation

Location ID Date Installed Northing (ft) Easting (ft) WeI_I Diameter Interval Corrected to NAVD88 Total Depth Constructed By
(inches) (ft bgs)
(ft bgs) (ft)
MW-20D 2/1/2005 196256.89 2305326.09 2 43-48 12.14 48 Blasland, Bolick & Lee
MW-21CN 9/16/2011 197773.53 2306913.73 2 40-45 30.17 45 Catlin Engineers and Scientists
MW-22BN 9/15/2011 198349.05 2307016.96 2 23-27 19.04 27 Catlin Engineers and Scientists
MW-22CN 9/15/2011 198349.48 2307023.29 2 39.5-44.5 19.10 45 Catlin Engineers and Scientists
MW-23BN 9/6/2011 198967.44 2306901.76 2 21.5-26.5 16.20 27 Catlin Engineers and Scientists
MW-23CN 9/7/2011 198972.10 2306903.52 2 40-45 16.64 45 Catlin Engineers and Scientists
MW-24BN 9/9/2011 200712.12 2306251.09 2 23-27 15.37 27 Catlin Engineers and Scientists
MW-24CN 9/12/2011 200716.55 2306263.90 2 40-45 15.02 45 Catlin Engineers and Scientists
MW-27BN 9/8/2011 202585.56 2304679.81 2 22-27 31.77 27 Catlin Engineers and Scientists
MW-28BN 9/28/2011 197368.43 2307359.97 2 25-30 31.77 30 Catlin Engineers and Scientists
MW-28CN 9/21/2011 197356.57 2307354.09 2 40-45 30.93 45 Catlin Engineers and Scientists
MW-28T 9/22/2011 197370.11 2307352.85 2 55-60 32.14 60 Catlin Engineers and Scientists
MW-31B¢ 9/13/2011 201045.10 2306851.42 2 22-27 17.50 27 Catlin Engineers and Scientists
MW-31CG&T 9/14/2011 201046.82 2306858.17 2 40-45 17.51 45 Catlin Engineers and Scientists
MW-32C 11/14/2013 2 45-50 34.60 50 SynTerra
MW-34B 5/12/2014 2 22-27 20.37 27 Geosyntec
MW-34C 5/13/2014 2 40-45 20.19 45 Geosyntec
MW-35B 5/13/2014 2 22-27 27.37 27 Geosyntec
MW-35C 5/13/2014 2 40-45 27.37 45 Geosyntec
OAP-1 9/26/2011 - - 2 5-15 - 15 Catlin Engineers and Scientists
OAP-2 9/26/2011 - - 2 4-14 - 14 Catlin Engineers and Scientists
MW-32C¢ 11/14/2013 197686.22 2307879.04 2 45-50 34.60 50 SynTerra
MW-33C**6.T 11/13/2013 197598.47 2308274.92 2 40-45 24.66 45 SynTerra
PZ-1** 11/24/2008 201341.19 2305414.88 2 10-20 32.72 20 Golder Associates
PZ-1A** - 201335.81 2305416.92 - - 32.97 - Unknown
PZ-1B - - - - - - - Unknown
pz-2** 11/24/2008 201705.61 2305277.86 2 10-20 32.55 20 Golder Associates
PZ-2A** - 201700.70 2305280.10 - - 32.54 - Unknown
PZ-2B - - - - - - - Unknown
pPZz-3** 11/25/2008 202048.09 2304944.55 2 6-16 32.44 16 Golder Associates
PZ-3A** - 202050.72 2304950.36 - - 32.24 - Unknown
PZ-3B - - - - - - - Unknown
PZ-4** 11/24/2008 201880.06 2304528.29 2 11-21 32.94 21 Golder Associates
PZ-4A** - 201882.28 2304533.10 - - 32.78 - Unknown
PZ-4B - - - - - - - Unknown
pPz-5** 11/24/2008 201592.95 2304324.08 2 15-25 32.50 25 Golder Associates
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Table 5. Historical Monitoring Well and Piezometer Construction Details (Continued)
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Screened

TOC (inner) Elevation

Location ID Date Installed Northing (ft) Easting (ft) WeI_I Diameter Interval Corrected to NAVD88 Total Depth Constructed By
(inches) (ft bgs)
(ft bgs) (ft)

PZ-5A** - 201598.93 2304324.89 - - 32.82 - Unknown
PZ-5B - - - - - - - Unknown
PZ-6** - 200985.53 2304343.62 - - 33.03 - Unknown

PZ-6A** - 200991.36 2304343.40 - - 33.25 - Unknown
PZ-6B - - - - - - - Unknown
PZ-6D 12/6/2008 204200.00 2305620.40 2 80-100 29.61 100 Golder Associates
PZ-6S 11/25/2008 204191.30 2305618.60 2 16-26 29.85 26 Golder Associates

PZz-7 11/21/2008 203633.60 2305138.60 2 9-19 21.98 19 Golder Associates
PZ-8 11/25/2008 203942.50 2305532.20 2 20-30 35.08 30 Golder Associates
PZ-9 11/21/2008 203533.80 2305359.50 2 15-25 34.13 25 Golder Associates
PZ-10 5/25/2004 - - 2 1-11 11.52 - Unknown

PZ-10D 12/2/2008 203124.80 2305120.60 2 80-100 25.33 102 Golder Associates

PZ-10S 11/21/2008 203140.10 2305116.40 2 13-23 25.50 23 Golder Associates
PZ-11 11/20/2008 203258.90 2305266.00 2 9-19 22.77 19 Golder Associates
PZ-12 11/25/2008 203476.90 2305691.60 2 15-25 30.42 25 Golder Associates
PZ-13 11/20/2008 202946.00 2305558.80 2 15-25 28.53 25 Golder Associates
PZ-14 11/25/2008 203358.70 2305963.30 2 8-18 19.55 18 Golder Associates
PZ-15 11/20/2008 202702.70 2305482.10 2 9-19 21.02 19 Golder Associates
PZ-16 11/25/2008 202898.00 2305907.60 2 7-17 17.06 17 Golder Associates
PZ-17 11/20/2008 202570.20 2305697.40 2 4-14 17.30 14 Golder Associates
PZ-18 11/25/2008 202605.90 2306030.80 2 8-18 18.56 18 Golder Associates
PZ-19 11/20/2008 202207.80 2305730.00 2 7-17 16.64 17 Golder Associates
PZ-20 11/20/2008 201925.00 2305525.40 2 10-20 22.52 20 Golder Associates
PZ-21 12/1/2008 202152.60 2306342.40 2 14-24 27.67 24 Golder Associates
PZz-22 11/19/2008 201073.40 2305978.00 2 4-14 18.24 14 Golder Associates
PZ-23 11/26/2008 201410.80 2306536.90 2 3-13 1417 13 Golder Associates
PZ-24 11/19/2008 200735.40 2305940.70 2 13-23 25.47 23 Golder Associates
PZ-25 11/26/2008 200416.50 2306852.90 2 17-27 30.21 27 Golder Associates
PZ-26 11/19/2008 199799.60 2306415.20 2 4-14 17.00 14 Golder Associates
Pz-27 11/19/2008 199451.70 2306844.80 2 20-30 35.30 30 Golder Associates
PZz-28 11/18/2008 199049.40 2306560.40 2 7-17 19.04 17 Golder Associates
PZ-29 11/18/2008 198828.80 2307625.60 2 12-22 24.92 22 Golder Associates
PZ-INT 5/7/2014 200420.50 2304536.30 2 13-18 42.58 18 Geosyntec

PZ-1971 5/9/2014 198492.38 2305987.63 2 17-22 47.98 22 Geosyntec

GWPZ-1A 5/8/2014 202183.51 2304953.21 1 10-15 15.00 15 Geosyntec
GWPZ-1B 5/8/2014 202181.71 2304948.23 1 22-27 27.00 27 Geosyntec
GWPZ-2A 5/8/2014 201760.44 2305335.14 1 10-15 15.00 15 Geosyntec

3of5

Oct 30 2019

OFFICIAL COPY




Table 5. Historical Monitoring Well and Piezometer Construction Details (Continued)
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_ . _ Well Diameter Screened TOC (inner) Elevation Total Depth
Location ID Date Installed Northing (ft) Easting (ft) . Interval Corrected to NAVD88 Constructed By
(inches) (ft bgs)
(ft bgs) (ft)
GWPZ-2B 5/8/2014 201755.59 2305337.34 1 22-27 27.00 27 Geosyntec
GWPZ-3A 5/7/2014 200404.04 2305825.52 2 10-15 22.00 15 Geosyntec
GWPZ-3B 5/7/2014 200405.32 2305829.62 2 22-27 21.99 27 Geosyntec
GWPZ-4A 5/7/2014 199057.58 2306398.82 2 10-15 21.24 15 Geosyntec
GWPZ-4B 5/7/2014 199058.85 2306403.64 2 22-27 21.20 27 Geosyntec
LA-PZ-1 2/10/2015 202897.98 2305358.04 2 40-50 22.95 50 Geosyntec
LA-PZ-2 2/11/2015 201637.48 2306475.92 2 35-45 29.28 50 Geosyntec
LA-PZ-3 2/13/2015 200553.67 2306698.53 2 36.5-46.5 25.75 50 Geosyntec
LA-PZ-4 2/16/2015 199963.74 2306964.30 2 40-50 21.48 50 Geosyntec
LA-PZ-5 2/12/2015 198148.10 2307616.62 2 39.5-49.5 25.04 50 Geosyntec
PZ-101 10/29/2014 200675.44 2304779.79 2 17-22 41.81 22 Geosyntec
PZ-102 10/29/2014 200868.15 2305186.86 2 17-22 41.32 22 Geosyntec
PZ-103 10/30/2014 200329.16 2305784.76 2 25-30 34.03 30 Geosyntec
PZ-104 11/4/2014 200008.41 2304134.25 2 25-30 32.79 30 Geosyntec
PZ-105 11/3/2014 198085.02 2305518.66 2 20.5-25.5 27.42 25 Geosyntec
PZ-106 11/3/2014 198414.87 2304821.39 2 20-25 27.04 25 Geosyntec
PZ-107 10/31/2014 198966.56 2304088.68 2 19.5-24.5 26.94 25 Geosyntec
PZ-108S 10/28/2014 198487.71 2304871.17 2 13-18 37.42 18 Geosyntec
PZ-108D 10/28/2014 198492.19 2304861.07 2 25-30 37.50 30 Geosyntec
ABMW-01D 3/28/2015 198964.17 2305386.78 2 103-108 45.71 108 SynTerra
ABMW-01S 3/29/2015 198968.22 2305388.87 2 71-76 45.75 76 SynTerra
ABMW-02D 3/27/2015 197177.19 2305583.43 2 41-45 10.10 45 SynTerra
ABMW-02S 3/27/2015 197177.71 2305589.13 2 3-8 9.98 8 SynTerra
AW-01B 1/31/2015 203061.57 2306091.71 2 20-25 16.61 25 SynTerra
AW-01C 1/31/2015 203064.20 2306090.72 2 40-45 16.55 45 SynTerra
AW-02B 1/31/2015 202156.49 2306450.12 2 20-25 27.08 25 SynTerra
AW-02C 1/31/2015 202160.58 2306445.96 2 42.4-47 4 27.20 48 SynTerra
AW-02D 5/10/2015 202147.28 2306457.78 2 92-97 26.62 97 SynTerra
AW-03B 2/2/2015 201583.66 2306678.86 2 20-25 18.23 25 SynTerra
AW-03C 2/2/2015 201584.81 2306673.94 2 40-45 18.20 48 SynTerra
AW-04B 1/30/2015 198812.83 2307820.78 2 20.4-25.4 18.62 25 SynTerra
AW-04C 1/29/2015 198803.25 2307818.27 2 40-45 18.43 48 SynTerra
AW-05B 2/2/2015 198021.26 2308134.95 2 20-25 23.70 25 SynTerra
AW-05C 2/2/2015 198024.46 2308133.35 2 40-45 23.69 47 SynTerra
AW-05D 6/10/2015 198024.76 2308125.18 2 90-100 23.78 100 SynTerra
AW-05E 5/8/2015 198018.09 2308127.63 2 140-150 23.50 150 SynTerra
AW-06B 1/31/2015 199639.95 2307503.39 2 20-25 17.34 27 SynTerra
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Table 5. Historical Monitoring Well and Piezometer Construction Details (Continued)
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Screened

TOC (inner) Elevation

Location ID Date Installed Northing (ft) Easting (ft) WeI_I Diameter Interval Corrected to NAVD88 Total Depth Constructed By
(inches) (ft bgs)
(ft bgs) (ft)
AW-06D 1/31/2015 199642.47 2307502.47 2 104-109 17.48 127 SynTerra
AW-06E 5/12/2015 199648.93 2307507.34 2 140-150 17.43 150 SynTerra
AW-07D 1/31/2015 201037.19 2306853.91 2 93-98 14.80 98 SynTerra
AW-08B 2/5/2015 203420.00 2304212.85 2 20-25 13.47 25 SynTerra
AW-08C 2/4/2015 203419.38 2304205.34 2 40-45 13.40 48 SynTerra
AW-09B 5/7/2015 196083.31 2307795.83 2 18-23 14.26 27 SynTerra
AW-09C 4/14/2015 196081.45 2307793.85 2 40-45 17.36 45 SynTerra
AW-09D 5/7/2015 196076.31 2307788.10 2 20-25 14.59 97 SynTerra
SMW-01B 4/14/2015 199292.01 2308712.96 2 18.9-23.9 13.91 23.9 SynTerra
SMW-01C 4/14/2015 199295.12 2308717.75 2 41-46 13.99 48 SynTerra
SMW-02B 3/24/2015 198396.18 2308908.42 2 18.4-25.4 17.38 25 SynTerra
SMW-02C 3/24/2015 198403.45 2308904.84 2 40-45 17.50 48 SynTerra
SMW-03B 3/25/2015 197748.56 2309459.02 2 19.9-24.9 15.43 24.9 SynTerra
SMW-03C 3/25/2015 197745.03 2309453.18 2 41.5-46.5 15.33 53 SynTerra
SMW-04B 1/30/2015 202569.12 2307663.93 2 20-25 16.34 25 SynTerra
SMW-04C 4/13/2015 202565.07 2307665.57 2 40-45 13.03 45 SynTerra
SMW-05B 4/13/2015 201027.58 2308551.36 2 19.8-24.8 12.69 24.8 SynTerra
SMW-05C 4/13/2015 201027.18 2308554.63 2 38.8-43.8 13.49 43.8 SynTerra
SMW-06B 4/10/2015 200222.83 2309008.69 2 19.4-24.4 13.87 24 .4 SynTerra
SMW-06C 4/10/2015 200222.29 2309012.80 2 39-44 13.03 44 SynTerra
SMW-06D 4/8/2015 200221.20 2309017.66 2 103-108 12.80 108 SynTerra
MW-23E 5/12/2015 198979.66 2306894.64 2 140-150 13.79 150 SynTerra
MW-37B 2/4/2015 193820.03 2308956.68 2 20-25 20.88 27 SynTerra
MW-37C 2/4/2015 193819.39 2308959.44 2 38-43 20.94 47 SynTerra

Note(s):

[1] ft indicates feet; bgs indicates below ground surface; ** indicates no datum specified for elevation except as otherwise indicated; * indicates elevation referenced to Mean Sea Level (MSL); NM indicates not
measured; TOC indicates top of casing; ~ indicates elevations referenced to a North American Vertical Datum of 1988 (NAVD88) unless indicated otherwise;
abandoned; N indicates NPDES well; G indicates Geosyntec sampled location in May 2014; and T indicates Geosyntec installed a transducer in the well for short period prior to SynTerra groundwater sampling
event.

[2] Table does not include wells installed around White Liquor Storage Tank (2001 SAR): MW1-MW10.

[3] Elevations were converted from MSL to NAVD88 by subtracting 1.3. A comparison of locations at the site that were referenced to both datums were compared to determine that MSL at the site was 1.3 ft higher than
NAVDS88.
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Table 6. Slug Test Results Summary
Hydraulic Conductivity (ft/d) Geometric
Well Name Date (Rising Head) (Falling Head) Mean
Bouwer and Rice Hvorslev Bouwer and Rice Hvorslev (ft/d)
PZ-INT (Test 1) 5/29/2014 1.70 2.03 1.71 2.09 5 49
PZ-INT (Test 2) 5/29/2014 4.53 5.07 1.76 2.37 '
Note(s):
[1] ft/d indicates feet per day.
1 0of 1
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Table 7. Effluent Limits and Monitoring Requirements, Bulk Water Removal, Outfall 001

Discharge Limitations Monitoring Requirements
Monthly Daily Measurement

Parameter Units Average Maximum Frequency Sample Type Sample Location
Flow MGD Daily Pump logs Effluent
Temperature °C Quarterly Grab Up/downstream
Temperature °C Daily Grab Effluent
pH standard 6.0 9.0 Weekly Grab Effluent
Oil and Grease mg/L 15.0 20.0 Weekly Grab Effluent
TSS mg/L 30.0 100.0 Weekly Grab Effluent
(T,\?éaz'l‘,‘\l'téoﬁ?rr}‘m) mg/L Weekly Grab Effluent
Total Phosphorus mg/L Weekly Grab Effluent
Dissolved Oxygen mg/L Weekly Grab Effluent
Acute Toxicity Monthly Grab Effluent
Total Mercury ng/L' 47.0 47.0 Weekly Grab Effluent
Total Arsenic ug/L 10.0 50.0 Weekly Grab Effluent
Total Selenium ug/L 5.0 56.0 Weekly Grab Effluent
Total Iron mg/L 1.0 1.0 Weekly Grab Effluent
Total Lead ug/L 25.0 33.8 Weekly Grab Effluent
Total Cadmium ug/L 2.0 15.0 Weekly Grab Effluent
Total Aluminum Weekly Grab Effluent
Total Copper ug/L Weekly Grab Effluent
Total Zinc ug/L Weekly Grab Effluent
Turbidity Weekly Grab Effluent
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Table 8. Effluent Limits and Monitoring Requirements, Interstitial Water Removal, Outfall 001

Discharge Limitations Monitoring Requirements
Monthly Daily Measurement

Parameter Units Average Maximum Frequency Sample Type Sample Location
Flow MGD 21 Daily Pump logs Effluent
Temperature °C Quarterly Grab Up/downstream
Temperature °C Daily Grab Effluent
pH standard 6.0 9.0 Weekly Grab Effluent
Oil and Grease mg/L 15.0 20.0 Weekly Grab Effluent
TSS mg/L 30.0 100.0 Weekly Grab Effluent
(T,\?éaz'l‘,‘\l'téoﬁ?rr}‘m) mg/L Weekly Grab Effluent
Total Phosphorus mg/L Weekly Grab Effluent
Dissolved Oxygen mg/L Weekly Grab Effluent
Acute Toxicity Monthly Grab Effluent
Total Iron mg/L 1.0 1.0 Weekly Grab Effluent
Total Cadmium ug/L 2.0 15.0 Weekly Grab Effluent
Total Aluminum Weekly Grab Effluent
Total Lead ug/L 25.0 33.8 Weekly Grab Effluent
Total Arsenic ug/L 10.0 50.0 Weekly Grab Effluent
Total Selenium ug/L 5.0 56.0 Weekly Grab Effluent
Total Mercury ng/L 47.0 47.0 Weekly Grab Effluent
Total Copper ug/L Weekly Grab Effluent
Total Zinc ug/L Weekly Grab Effluent
Turbidity Weekly Grab Effluent
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Table 9. Effluent Limits and Monitoring Requirements, Bulk Water Removal, Outfall 004

Discharge Limitations Monitoring Requirements

Monthly Daily Measurement
Parameter Units Average Maximum Frequency Sample Type Sample Location
Flow MGD Weekly Pump logs Effluent
Oil and Grease mg/L 15.0 20.0 Weekly Grab Effluent
TSS mg/L 30.0 100.0 Weekly Grab Effluent
pH standard 6.0 9.0 Weekly Grab Effluent
Total Copper ug/L Weekly Grab Effluent
Total Zinc ug/L Weekly Grab Effluent
Total Arsenic ug/L 10.0 50.0 Weekly Grab Effluent
Total Selenium ug/L 5.0 56.0 Weekly Grab Effluent
Total Mercury ng/L 47.0 47.0 Weekly Grab Effluent
Total Iron mg/L 1.0 1.0 Weekly Grab Effluent
Total Aluminum Weekly Grab Effluent
Chronic Toxicity Quarterly Grab Effluent
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Property Boundary
[ Basin Boundary

4 1. Service Layer Credits: Source: Esri, DigitalGlobe, GeoEye,
Earthstar Geographics, CNES/Airbus DS, USDA, USGS,

4 AeroGRID, IGN, and the GIS User Community.

4 2. Property boundary compiled from publically available date from
g New Hanover County.
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L.V. SUTTON SITE MAP

L.V. Sutton Energy Complex
Wilmington, North Carolina

> . DUKE
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Cooling|Pond

CapelFear;River:

Monitoring Well/Piezometer
Property Boundary
[——1 Basin Boundary

1 Notes:
i 1. Service Layer Credits: Source: Esri, DigitalGlobe, GeoEye,
g Earthstar Geographics, CNES/Airbus DS, USDA, USGS,

AeroGRID, IGN, and the GIS User Community.

2. Property boundary compiled from publically available date from
4 New Hanover County.

3 3. New wells will be added to the monitoring netwok once the

4 Comprehensive Site Assessment and CorrectiveAction Plan is

d approved by NCDEQ.
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Approximate Location of
L.V. Sutton Energy Complex

PHYSIOGRAPHIC PROVINCES
OF NORTH CAROLINA

L.V. Sutton Energy Complex
New Hanover County, North Carolina
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GEOLOGIC HYDROGEOLOGIC
SYSTEM DESCRIPTION
e UNITS UNITS
Holocene Surficial sand deposits - .
Quaternary SR 2 hngt gra?md"'i?l*:t
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: : y
S — and Pliocene deposits
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[AFTER MCSWAIN ET AL., 2015]
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EXPLANATION

------- Approximate limit of aquifer