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head calculations. Underground piping would be in trenches. Figure 6-88d
is a conceptual representation of a pipeline trench. Extraction well
discharge headers would connect each well to the groundwater extraction
system and would discharge extracted groundwater to duplex pump
stations. Extracted groundwater would flow to the pump stations via
gravity drain. Force mains would transfer groundwater from force mains to
the Cliffside WWTP via the pipe rack that crosses Suck Creek.
Aboveground piping would be insulated and heated seasonally to prevent
freezing.

Wastewater Discharge Piping To Basement Basin (Holding
Cell) (STEP 6b)

(CAP Content Section 6.E.b.i)

Extracted groundwater would be conveyed through existing storm water
piping. According to Cliffside plant personnel, the storm water piping
tracks to the northwest and along the road to the Basement Basin (Holding
Cell) where it is comingled with process water before being treated and
discharged.

Treatment of Extracted Groundwater (STEP 7)

(CAP Content Section 6.E.b.i)

Extracted groundwater would be directed to storm sewer piping located
between Cooling Towers A and B. Extracted groundwater would be
discharged to a new manhole (Figure 6-88a) that would be tied into existing
piping that is routed the Basement Basin. There it would mix with process
water and would be transferred to the Cliffside WWTP, which is a
physical/chemical treatment system consisting of pH adjustment,
coagulation and flocculation. Solids are removed from the wastewater using
high-rate clarifiers and polishing filters, if necessary. Wastewater is
discharged to the Broad River through NPDES Outfall 005. There is no
indication that any permit parameters would be exceeded (Table 6-35).

Electrical and Instrumentation Design

(CAP Content Section 6.E.b.i)

The design package would provide the necessary plans and specifications
for procurement of materials and construction purposes. This would
include Site layout drawings, plans and profiles, well enclosure details,
trench and discharge piping outlet details, well construction schematics,
piping and instrumentation diagrams/drawings and complete equipment,
materials and construction specifications.
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Existing power near the system might not be adequate for the anticipated
number of wells. Additional power might need to be a component of the
design. Control panels might also be necessary for each distinct area of the
well systems. The control systems would be equipped with system
shutdown notification.

Design Documents

(CAP Content Section 6.E.b.i)

The design package would provide the necessary plans and specifications
for procurement of materials and construction purposes. This would
include Site layout drawings, plans and profiles, well enclosure details,
trench and discharge piping outlet details, well construction schematics,
piping and instrumentation diagrams/drawings and complete equipment,
materials and construction specifications.

System Operation and Maintenance

(CAP Content Section 6.E.b.i)

Groundwater extraction well and source control trench performance would
be monitored and tracked to determine if there is a loss in pumping
efficiency due to mineral and/or biological fouling. If well performance
monitoring indicates a decrease in flow rate, the well would be inspected
for fouling and the screens would be cleaned as appropriate.

In addition to well performance monitoring and maintenance, other system
elements, such as pumps controls, would receive routine maintenance in
accordance with the manufacturer’s recommendations. Groundwater
samples would be collected from the following monitoring wells to evaluate
treatment effectiveness:

o GWA-365 e GWA-36D

e GWA-375 e GWA-4D

e MW-385 e MW-38D
e MW-38BR

6.26.2.2 Design Assumptions, Calculations, and
Specifications
(CAP Content Section 6.E.b.ii)

Design calculations are presented in Appendix N.
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6.26.2.3 Permits

(CAP Content Section 6.E.b.iii)
Discharge of extracted groundwater extracted under Alternative 3 would
require modification of NPDES Permit NC0005088 to include discharge of
groundwater. When modified, NPDES Permit NC0005088 would allow for
the discharge of groundwater at Outfall 005.

6.26.2.4 Construction Schedule and Cost of
Implementation
(CAP Content Section 6.E.e.i)
The time to construct Groundwater Alternative 3 is estimated to be 2
months. Duke Energy would provide construction reports monthly from
the beginning of construction until construction is complete.

Reporting would include:

e Health and Safety/Man Hours.
e Tasks completed for the month prior.
e Problems affecting schedule (e.g., inclement weather).

e Measures taken to achieve construction milestones (e.g., increase
number of drilling crews).

e Contingencies.
e Tasks to be completed by next reporting period.
e Provide updated schedule/Gantt chart.

Progress reports would be prepared and submitted to NCDEQ monthly.

The cost estimate for this alternative is based on capital costs for design and
implementation. Implementation includes pumping tests, installation of
extraction wells, submersible pumps, instrumentation, piping, and
telemetry system. Long term O&M costs include groundwater monitoring
costs, analytical costs, reporting costs, periodic redevelopment and
replacement of monitoring wells, and periodic replacement of submersible

pumps

A detailed cost estimate for this Alternative is provided in Appendix K. The
cost estimate is based on capital costs for design and implementation, and
the operations, maintenance (O&M) and monitoring costs. The design costs
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include work plans, design documents and reports necessary for
implementation of the alternative. Implementation costs include
procurement and construction. O&M costs are based on annual routine
labor, materials and equipment to effectively conduct monitoring, routine
annual and 5-year reporting, and routine and non-routine maintenance
costs.

6.26.2.5 Measure to Ensure Health and Safety

(CAP Content Section 6.E.b.v)
There is no measurable difference between evaluated Site risks and risks
indicated by background concentrations; therefore, no material increases in
risks to human health related to the ash basin have been identified. The
groundwater corrective action is being planned to address regulatory
requirements. The risk assessment (Appendix E) identified no current
human health or ecological risk associated with groundwater downgradient
of the U5 AB. Water supply wells are located upgradient of the ash basin
and municipal water connections have been provided to those who selected
this option. Surface water quality standards downgradient of the COI-
affected plume are also met. Based on the absence of receptors, it is
anticipated that groundwater extraction would create conditions that
continue to be protective of human health and the environment because the
COI concentrations will diminish with time.

6.26.2.6 Description of All Other Activities and
Notifications Being Conducted to Ensure
Compliance with 02L, CAMA, and Other Relevant
Laws and Regulations
(CAP Content Section 6.E.b.vi)

The CAP provides a description of activities related to compliance with 02L,

CAMA, in regard to the U5 AB.

6.26.3 Requirements for 02L .0106(1) — MNA

(CAP Content Section 6.E.c)
The requirements for implementing corrective action by MNA, under 02L
.0106(1), are provided in Section 6.23.1 and Appendix I. MNA is not applicable
at this time for Cliffside as described in Section 6.23.1.
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6.26.4 Requirements for 02L .0106(k) - Alternate Standards
(CAP Content Section 6.E.d)
Regulation 02L .0106(k), states that a request may be made for approval of a
corrective action plan that uses standards other than the 02L groundwater
quality standards. G.S. Section 130A, Article 9, Part 8 allows risk-based
remediation as a clean-up option where the use of remedial actions and land use
controls can manage properties safely for intended use. Risk-based corrective
action is where constituent concentrations are remediated to an alternative
standard based on the actual posed risks rather than applicable background-
levels or regulatory standards. The requirements for implementing corrective
action by remediating to alternate standards, under 02L .0106(k), are as follows:

e Sources are removed or controlled;

o Time and direction of contaminant travel can be predicted with reasonable
certainty;

e COlIs have and will not migrate onto adjacent properties unless specific
conditions are met (i.e., alternative water sources, written property owner
approval, etc.);

e Standards specified in Rule .0202 of this Subchapter will be met at a location no
closer than one year time of travel upgradient of an existing or foreseeable
receptor, based on travel time and the natural attenuation capacity of subsurface
materials or on a physical barrier to groundwater migration that exists or will be
installed by the person making the request;

o If contaminant plume is expected to intercept surface waters, the groundwater
discharge will not possess contaminant concentrations that would result in
violations of standards for surface waters contained in 15A NCAC 02B .0200;

e Public notice of the request has been provided in accordance with Rule .0114(b) of
this Section; and

e Proposed corrective action plan would be consistent with all other environmental

laws

Because historical and ongoing assessment indicates that there is not the
potential for off-Site groundwater flow, Cliffside meets the requirements for
implementing corrective action under 02L .0106(k) at this time.
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6.26.5 Sampling and Reporting

(CAP Content Section 6.E.e)
An EMP has been developed as part of this CAP consistent with 02L .0106(h)(4).
The EMP is designed to monitor groundwater conditions at the CSS and
document progress towards the remedial objectives over time. This plan is
designed to be adaptive over the project life cycle and can be modified as the
groundwater remediation system design is prepared, completed, or evaluated for
termination.

Duke Energy implemented an IMP after the plan was that was submitted to
NCDEQ on October 23, 2018. Additional modifications to the plan were
approved by NCDEQ on April 4, 2019 (Appendix A). The IMP includes the

locations of groundwater wells sampled quarterly and semiannually.

The EMP is required by G.S. Section 130A-309.211(b)(1)(e). The IMP will be
replaced by the EMP upon NCDEQ approval of the CAP Update. Either
submittal of the EMP, or the pilot test work plan and permit applications (as
applicable), will fulfill G.S. Section 130A-309.209(b)(3).

The EMP, presented in Appendix O, is designed to be adaptable and target key
areas where changes to groundwater conditions are most likely to occur due to
corrective action and ash basin closure activities. The EMP will be used to
evaluate progress towards remediation. EMP key areas for monitoring are based
on the following considerations:

1. Include background locations
2. Include designated flow paths with area of groundwater remediation

3. Within areas of observed or anticipated changing Site conditions, and/or
have increasing constituent concentration trends

4. Will effectively monitor COIs plume stability and model simulation
verification

EMP elements including well systems, locations, frequency, parameters,
schedule and reporting evaluation are summarized below and outlined on Table
6-40. Effectiveness monitoring well locations are illustrated on Figure 6-91. The
EMP will be implemented 30 days after CAP approval, and will continue until
there is a total of three years of data confirming COlIs are below applicable
standards at or beyond the compliance boundary, at which time a request for
completion of active remediation will be filed with NCDEQ. If applicable
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standards are not met, the EMP will continue and transition to post-closure
monitoring, if necessary.

After ash basin closure and following ash basin closure certification, a post-
closure groundwater monitoring plan (PCMP) will be implemented at the Site
for a minimum of 30 years in accordance with G.S. Section 130A-309.214(a)(4)k.2.
If groundwater monitoring results are below applicable standards at the
compliance boundary for three years, Duke Energy may request completion of
corrective action in accordance with G.S. Section 130A-309.214(a)(3)b. If
groundwater monitoring results are above applicable standards, the PCMP will
continue. An EMP work flow and optimization process is outlined on a flow
chart on Figure 6-92.

Optimization of the plan to help determine the remedy’s performance,
appropriate number of sample locations, sampling frequency, and laboratory
analytes, and statistical analysis to evaluate the plume stability conditions would
be conducted during EMP review periods. The optimization process would be
conducted using software designed to improve long-term groundwater
monitoring programs such as Monitoring and Remediation Optimization System
(MAROS).

6.26.5.1 Progress Reports and Schedule

(CAP Content Section 6.E.e.i)
The effectiveness monitoring plan for Source Area 3 will be consistent with
the EMP presented in Section 6.8.5.1 and provided in Appendix O.

6.26.5.2 Sampling and Reporting Plan During Active
Remediation
(CAP Content Section 6.E.e.ii)
See Section 6.8.6.2 regarding sampling and reporting during active
remediation for Source Area 3.

6.26.6 Termination of Groundwater Remediation Alternative
(CAP Content Section 6.E.e.iii)
Termination of the proposed remedial alternative would be consistent with and
implemented in accordance with NCDEQ 15A NCAC 02L .106 (m). A flow chart
of the request and review timeline for termination is outlined on Figure 6-93.
Completion of this phase might also provide stakeholders with an opportunity to
evaluate terminating the system, as appropriate, near the well or wells where
groundwater restoration completion is being evaluated.
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Groundwater remediation effectiveness monitoring would transition to the
attainment monitoring phase when NCDEQ determines that the remediation
monitoring phase is complete at a particular well or area.

6.26.7 Interim Activities
(CAP Content Section 6.E.a.iv; 6.E.a.v; 6.E.f)

Bench Scale Testing

(CAP Content Section 6.E.f)

Bench scale testing would evaluate media that might have the potential to
neutralize acidic surface water flowing west of the southernmost cooling tower.
Media to be evaluated might include limestone, recycled concrete, or similar.
The bench scale testing would also evaluate the minimum residence time versus
media surface area to neutralize the acidic surface water. Bench scale testing
results would be used to develop the final design of the infiltration trench.

6.26.8 Implementation Schedule
In accordance with requirements of G.S. Section 130A-309.211(b)(3),

implementation of the proposed corrective action for Source Area 3 will begin
within 30 days of NCDEQ approval of the CAP Update.

During pilot testing, extracted groundwater will be collected and analyzed for
geochemical parameters consistent with the NPDES permit.

Additional interim activities to be conducted prior to implementation of the
corrective action remedy include:

* Implementation of the EMP within 30 days of CAP approval

* Submittal of permit and registration applications to NCDEQ, as
applicable.

6.26.9 Contingency Plan

(CAP Content Section 6.E.g)
The purpose of the Contingency Plan is to monitor changes in conditions and
operations to effectively reach the remedial action objectives. The contingency
plan addresses operations, groundwater conditions and performance.

The Contingency Plan will be defined in greater detail as design elements of the
system are finalized. A groundwater monitoring program to measure and track
the effectiveness of the proposed extraction and infiltration system for Source
Area 3 is described in Appendix O. This plan is designed to be adaptive and can
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be modified as the groundwater remediation system design is prepared,
completed, or evaluated for termination. The contingency plan for Source Area 3
will be similar to the contingency plan proposed for Source Area 1 as described
in Section 6.8.9.

6.27 SA3 Corrective Action Approach Summary

This CAP Update includes a proposed remedial alternative that would address COlIs in
groundwater beyond the U5 AB compliance boundary to the northeast. This CAP
Update provides:

A screening and ranking process of three potential groundwater corrective action
alternatives.

A selection and description of the proposed targeted corrective action:
Groundwater Remedial Alternative 3, Groundwater Extraction and Source
Control.

Specific plans, including engineering details where applicable, for restoring
groundwater quality.

An EMP for evaluating the performance and effectiveness of the proposed
targeted corrective action and its effect on the movement of the affected
groundwater plume. The EMP uses an optimized groundwater monitoring
system with multiple groundwater flow paths in the area of corrective action that
would monitor geochemical and physical conditions.

A schedule for the implementation and operation of the proposed groundwater
corrective action strategy.

Planned activities prior to full-scale implementation include pumping tests. A
pumping test work plan would be submitted to NCDEQ within 30 days of CAP
approval to fulfill G.S. Section 130A-309.211(b)(3).

6.28 Summary and Conclusions

This CAP Update meets the corrective action requirements under G.S. and Subchapter
02L.0106 and to addresses Subchapter 02L .0106(j). This CAP Update proposes a
remedy for COlIs in groundwater associated with the AAB, U1-4 AB, U5 AB, and ASA
that are at or beyond the compliance boundaries. This CAP Update provides:

Groundwater remediation approaches that can be implemented under either
closure scenario (closure-in-place or closure-by-excavation).
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e A screening process of multiple potential groundwater corrective action
alternatives that would address areas requiring corrective action.

e A selection and description of the favored corrective action groundwater remedy
for the AAB and ASA: Alternative 2 - Groundwater Extraction Combined with
Clean Water Infiltration and Treatment.

e A selection and description of the favored corrective action groundwater remedy
for the U1-4 AB: Alternative 2 — Continued Monitoring with Phytoremediation
and TreeWell™ Technology.

e A selection and description of the favored corrective action groundwater remedy
for the U5 AB: Alternative 3 - Groundwater Extraction.

e Specific plans, including engineering design details, for restoring groundwater
quality.
e A schedule for the implementation and operation of the corrective action

strategies.

e A monitoring plan for evaluating the performance and effectiveness of corrective
action groundwater remedies, and their effect on the restoration of groundwater
quality.

Planned activities prior to full-scale implementation include pilot testing in selected
areas and water treatment testing. Pilot test work plan(s) will be submitted to NCDEQ
within 30 days of CAP approval to fulfill G.S. Section 130A-309.211(b)(3).
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7.0 PROFESSIONAL CERTIFICATIONS
(CAP Content Section 7)

Certification for the Submittal of a Corrective Action Plan

Responsible Party and/or Permittee: Duke Energy Progress, LLC

Contact Person: Paul Draovitch

Address: 526 South Church Street

City: Charlotte State: NC Zip Code: 28202

Site Name: Cliffside Steam Station

Address: 573 Duke Power Road

City: Mooresboro State: NC Zip Code: 28114-7754
Groundwater Incident Number (applicable): NA/Coal Ash Management Act CAP

We, Scott A. Spinner, Professional Geologist and James E. Clemmer, a Professional Engineer for
SynTerra Corporation (firm or company of employment) do hereby certify that the information
indicated below is enclosed as part of the required Corrective Action Plan (CAP) and that to the best of
my knowledge the data, assessments, conclusions, recommendations and other associated materials

are correct, complete and accurate.

Sworn to and subscribed
befare me this
A7 day of L Mtrui20 /G

L
trrregy
ey,
4

L asictis ol RIS
DARNELL B. DELLINGER Lo s E. cmﬂ:.o*‘
Notary Public, State of South Carolina P00pgg09990Y
My Commission Expires 122212025
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Summary of CSS Assessment
Documentation
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Table ES-2
Summary of CSS Assessment Activities

Included in Executive Summary text



Corrective Action Plan Update December 2019

Cliffside Steam Station SynTerra

Table ES-3

Components of Source Control, Active
Remediation, and Monitoring

Included in Executive Summary text
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TABLE 3-1
SUMMARY OF ONSITE FACILITIES
CORRECTIVE ACTION PLAN UPDATE

CLIFFSIDE STEAM STATION
DUKE ENERGY CAROLINAS, LLC, MOORESBORO, NC

Evaluated
Facility a;rseoauir:e CSA Operational Source Area or Rationale for Evaluation
Name CAP Schedule Status Material Capacity
Update
Coal
. Ash/NPDES
Act%\éiigsh Yes NA Inactive Permitted 86 acres CAMA regulated unit
waste
streams
Ash Adjacent to and within
Storage Yes NA Inactive Coal Ash 7 acres same groundwater flow
Area regime as AAB
Unit 5
Inactive Yes NA Inactive Coal Ash 46 acres CAMA regulated unit
Ash Basin
Former
Units 1-4 Yes NA Closed Coal Ash 14 acres CAMA regulated unit
Ash Basin
In separate groundwater
flow regime from ash
basins; select monitoring
data included in CAP figures
and modeling since certain
CAMA wells monitor nearby
Unit 6 groundwater. This area has
March Not been determined to be a
Source No ; Unknown Unknown
Area 2020 Applicable separate source area from
the AAB (groundwater is
not underflowing Suck
Creek at this location
contributing to groundwater
standard exceedances).
Area will be assessed on a
separate timeline.
Phase 1 - Not hydrologically
CCP No NA Operational Cgaégi;sgld 23.3 acres connected to the ash basins
Landfill P P Phase 2 - and with NCDEQ DWM
waste -
16.9 acres regulatory oversight
Coal Pile No l\ggrzc(? Operational Coal 22 acres Upgradient of U1-4 AB
Gypsum March
Stack-out No 2020 Operational Gypsum 1 acre Upgradient of U1-4 AB
Area
. Not hydrologically
SWLthT; Sard No I\;grzc(? A I\Iligta;ble Coal Ash Unknown connected to the ash basins
Y PP (north of Broad River)
Prepared by: SAS Checked by: T1G
Notes:

CSA Schedule - applicable only for units identified in the letter “Final Comprehensive Site Assessment and Corrective
Action Plans Approvals for Duke Energy Coal Ash Facilities” (April 5, 2019)
CAMA - North Carolina Coal Ash Management Act of 2014
CAP - Corrective Action Plan

DWM - Division of Waste Management

NA - not applicable
NCDEQ - North Carolina Department of Environmental Quality
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TABLE 4-1

BACKGROUND SOIL SAMPLE SUMMARY
CORRECTIVE ACTION PLAN UPDATE
CLIFFSIDE STEAM STATION
DUKE ENERGY CAROLINAS, LLC, MOORESBORO, NC

Note:
ft bgs — feet below ground surface

Soil Boring De|()fttth;asr)|ge Number of Sampled Intervals
BG-1D (3.5-10) 2
BG-2D (3.5-30) 4
MW-30D (3.5-30) 4
MW-32D (3.5-20) 3
MW-32S (22.5-24) 1
MW-42D (28.5-30) 1
GWA-25D (8.5-10) 1
BGSB-BG-01 (6-20) 3
BGSB-BG-02 (2-7) 2
BGSB-GWA-25 (6-15) 2
BGSB-MW-30 (6-25) 3
BGSB-MW-32 (2-15) 2

Prepared by: TG Checked by: SAS
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TABLE 4-2
BACKGROUND VALUES FOR SOIL
CORRECTIVE ACTION PLAN UPDATE
CLIFFSIDE STEAM STATION
DUKE ENERGY CAROLINAS, LLC, MOORESBORO, NC

Consttunt | Reporing une_|"SE Prolectionof| 2019 Sreigreund | Backgrouna | Pedmont Bnksround
Threshold Value
pH* S.U. NE 4.0-6.8 4.0-6.8 2.3-9.8
Aluminum mg/kg 110,000 61,758 81,619 25,978 - 61,758
Antimony mg/kg 0.9 0.64 0.64 0.177 - 0.9
Arsenic mg/kg 5.8 7.8 10.26 1.2-43.13
Barium mg/kg 580 198.2 304 122.2 - 1,063
Beryllium mg/kg 63 1.8 1.769 1.2-4.52
Boron mg/kg 45 31 30 14.4 - 56.3
Cadmium mg/kg 3 0.03 0.49 0.03-1
Calcium mg/kg NE 282 1,300 282 - 8,769
Chloride mg/kg NE 17 400 12 - 423
Chromium mg/kg 3.8 142.4 142 20 - 440
Cobalt mg/kg 0.9 48 47.53 27 - 81.68
Copper mg/kg 700 40 40 17.4 - 216
Iron mg/kg 150 74,362 74,362 24,500 - 85,345
Lead mg/kg 270 44 44.37 7.5-95.23
Magnesium mg/kg NE 8,225 17,119 760 - 51,829
Manganese mg/kg 65 672 1,078 370 - 3,388
Mercury mg/kg 1 0.1 0.10 0.04 - 0.113
Molybdenum mg/kg 7.1 7.7 4.1 1.83-12
Nickel mg/kg 130 72 72 9.2 - 237
Nitrate (as N) mg/kg NE 0.26 0.26 0.25-31.2
Nitrate mg/kg NE - 49 40.3 - 43.7
Potassium mg/kg NE 13,697 13,697 427 - 35,600
Selenium mg/kg 2.1 3.8 6.857 1.58 - 5.348
Sodium mg/kg NE 198 1,200 198 - 1,500
Strontium mg/kg 1,500 9.9 9.9 7.1 -200
Sulfate mg/kg 1,438~ 13 400 12 - 437
Thallium mg/kg 0.28 1.1 1 0.166 - 2.132
Total Organic Carbon mg/kg NE - 4,960 742 - 4,070
Vanadium mg/kg 350 161 163.3 42 - 230.9
Zinc mg/kg 1,200 140 160 60.5 - 325.5
Prepared by: TIG Checked by: VIH
Notes:

2018 Background threshold values were approved by North Carolina Department of Environmental Quality (NCDEQ) on May 14, 2018.

~ - PSRG Protection of Groundwater value was calculated using the equation shown in Section 6

* - Upper and lower threshold values calculated for parameter

! - Background threshold values were calculated using data from background unsaturated soil samples collected February 2015 to May 2015.

2 - Updated background threshold values were calculated using data from background unsaturated soil samples collected February 2015 to August 2017. The background threshold value updates
retained extreme outlier concentrations in background unsaturated soil datasets (SynTerra, 2019).

3 - Piedmont background threshold value ranges include the Duke Energy calculated 2017* and 2019° background threshold values from 10 Duke Energy facilities located in the Piedmont
physiographic region (Allen Steam Station®, Belews Creek Steam Station®, Buck Steam Station®, Cape Fear Steam Electric Plant®, Cliffside Steam Station®, Dan River Steam Station*, Marshall
Steam Station®, Mayo Steam Electric Plant®, Riverbend Steam Station®, and Roxboro Steam Electric Plant®).

--- - 2018 background threshold value was not calculated for constituent.

mg/kg - milligrams per kilogram

NE - not established

S.U. - standard unit

PSRG - preliminary soil remediation goals
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TABLE 4-3
BACKGROUND VALUES FOR GROUNDWATER
CORRECTIVE ACTION PLAN UPDATE
CLIFFSIDE STEAM STATION
DUKE ENERGY CAROLINAS, LLC, MOORESBORO, NC

2017 2019 Updated Piedmont
i Reporting 15A NCAC Background Threshold Values* Background Threshold Values? Background
Constituent Unit o2L Threshold
Standard Shallow Deep Bedrock Shallow Deep Bedrock Values Range3
Flow Zone | Flow Zone | Flow Zone | Flow Zone | Flow Zone | Flow Zone
(pH S.U. 6.5-8.5 4.4-6.1 4.8-6.1 54-7.4 4.0 - 6.0 49-7.2 45-7.5 36-9
Alkalinity mg-CaCOs/L NE 14 20 53 19 54 56 19-379
Aluminum ug/L NE 253 290 208 820 483 309 100 - 1,238
Antimony ug/L 1* 1 1 1 0.5 0.5 1 0.5-2.9
Arsenic ug/L 10 1 1 1 0.2 2 1 0.2-6.35
Barium ug/L 700 23 19 94 44 19 10.52 - 840
Beryllium ug/L 4* 0.2 0.2 1 0.2 0.2 0.2 0.0625 - 1
Bicarbonate mg-CaCOs/L NE 14 18 69 19 58 59 19 - 388
Boron ug/L 700 50 50 50 50 50 50 50-176.8
Cadmium ug/L 2 1 1 0.09 1 1 0.08 - 1
Calcium mg/L NE 3 11 16 4 13 17 4-111
Carbonate mg-CaCOs/L NE 5 5 5 5 5 5 5-10
Chloride mg/L 250 8 5 9 8 8 8 3.34 - 250
Chromium ug/L 10 4 2 4 26 2 3 43,491
Chromium (VI) ug/L NE 0.5 0.2 0.1 4 0.6 0.7 0.03-12
Cobalt ug/L 1* 11 5 1 21 5 2 0.088 - 88.85
Copper ug/L 1,000 7 10 5 9 8 5 0.5-17.15
Fluoride mg/L 2 --- --- --- 0.1 0.1 0.1 01-18
Iron pg/L 300 684 515 6,220 1,700 1,840 7,680 56.3 - 37,500
Lead ug/L 15 1 1 1 1 0.3 1 0-2
Lithium ug/L NE --- --- 3 12 11 2-95.39
Magnesium mg/L NE 2 2 2 2 2 2 1-45
Manganese pg/L 50 169 78 89 969 260 113 2,655,496
Mercury ug/L 1 0.2 0.2 0.2 0.2 0.2 0.2 0.05-0.5
Methane ug/L NE 10 3 10 10 10 10 1-2,505
Molybdenum ug/L NE 1 1 2 0.6 4 2 0.5-26.2
Nickel pg/L 100 6 13 5 12 13 7 0.87 - 48
Nitrate + Nitrite mg-N/L NE 9 3 1 3 1 0.02-6.3
Potassium mg/L NE 5 5 5 5 6 5 1.609-18.8
Selenium pg/L 20 1 1 1 0.5 1 0.5-24
Sodium mg/L NE 6 4 7 6 8 6-190
Strontium pg/L NE 37 56 107 34 69 93 27-2,120
Sulfate mg/L 250 1 10 15 4 15 17 1.2-510
Sulfide mg/L NE 0.1 0.1 0.1 0.1 0.1 0.1 0.1-2
TDS mg/L 500 75 71 120 57 107 120 50 - 1,200
Thallium ug/L 0.2* 0.1 0.1 0.2 0.2 0.2 0.2 0.1-0.2
TOC mg/L NE 1 1 1 1 2 1 1-12.3
Total Radium pCi/L NE 3 2 3 2 2 3 0.494 - 35
Total Uranium pyg/mL NE 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0002 - 0.864
Vanadium ug/L 0.3* 1 1 0.4 1 11 1 0.33-25.8
Zinc Hg/L 1,000 15 15 10 26 14 15 5-140
Prepared by: HES Checked by: JHG
Notes:

2017 background threshold values (BTVs) approved by North Carolina Department of Environmental Quality (NCDEQ) on September 1, 2017.

Background threshold values (BTVs) have been rounded to similar levels of precision as 15A North Carolina Administrative Code (NCAC) 02L Standard or Interim Maximum
Allowable Concentration (IMAC).

--- - BTV was not calculated for constituent.

* - IMAC of the 15A NCAC 02L Standard, Appendix 1, April 1, 2013.

! - BTVs were calculated using data from background groundwater samples collected June 2015 to September 2017

2 - Updated BTVs were calculated using data from background groundwater samples collected February 2010 to December 2018

3 - piedmont background threshold value ranges include the Duke Energy calculated 2017* and 2019% background threshold values from 10 Duke Energy facilities located in the
Piedmont physiographic region (Allen Steam Station?, Belews Creek Steam Station?, Buck Steam Station®, Cape Fear Steam Electric Plant!, Cliffside Steam Station?, Dan River
Steam Station’, Marshall Steam Station?, Mayo Steam Electric Plant?, Riverbend Steam Station®, and Roxboro Steam Electric Plant?).

Hg/L - micrograms per liter

Hg/mL - micrograms per milliliter

mg/L - milligrams per liter

mg-CaCOs/L - milligrams calcium carbonate per liter

mg-N/L - milligrams nitrogen per liter

NE - not established

pCi/L - picocuries per liter

S.U. - standard units

TDS - total dissolved solids

TOC - total organic carbon
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TABLE 4-4
BACKGROUND DATASET RANGES FOR SURFACE WATER
CORRECTIVE ACTION PLAN UPDATE
CLIFFSIDE STEAM STATION
DUKE ENERGY CAROLINAS, LLC, MOORESBORO, NC

Constituent

Reporting
Unit

Comparison Criteria

Background Range

Constituents with 15A NCAC 02B

(Class Water Supply: WS-IV) Standards

pH S.U. 6.0-9.0 6.0 - 8.7
Dissolved Oxygen mg/L >4 4.3-12.4
Temperature deg C <32 5.5 -30.0
Turbidity NTU <50 2.5-114.0
Arsenic Hg/L 10 0.0002j - <10
Arsenic (Dissolved) Mg/L acute: 340, chronic: 150 0.077j - <1
Barium Hg/L 1000 <5 -39
Beryllium (Dissolved) Hg/L acute: 65, chronic: 6.5 <0.01 - <0.2
Cadmium (Dissolved)® ug/L acute: 0.82, chronic: 0.15 <0.05 - <1
Chloride mg/L 250 0.0043j-20.4
Chromium (II1) (Dissolved)!? ug/L acute: 180, chronic: 24 NA
Chromium (VI) (Dissolved) pug/L acute: 16, chronic: 11 NA
Copper (Dissolved)! ug/L acute: 3.6, chronic: 2.7 <0.11-8.2
Fluoride mg/L 1.8 0.000064 j - <0.5
Lead (Dissolved)® pg/L acute: 14, chronic: 0.54 0.044 j - <1
Mercury pug/L chronic: 0.012 0.000532 B - <0.2
Nickel pug/L 25 0.2j-<10
Nickel (Dissolved)! ug/L acute:140, chronic: 16 0.16j-2.7
Nitrate + Nitrite mg-N/L 10 <0.02 -1
Selenium pug/L chronic: 5 0.133j- <10
Silver (Dissolved)* ug/L acute: 0.3, chronic: 0.06 <0.07 - <1
Sulfate mg/L 250 0.62j-75
Thallium pug/L 2 <0.015 - <10
Total Dissolved Solids mg/L 500 <25-10,000
Total Hardness mg/L 100 10.7 - 18.8
Zinc (Dissolved)' ug/L acute: 36, chronic: 36 <2.5 - 18 j+

Constituents with USEPA National Recommended Water Quality Criteria

Alkalinity mg/L chronic: 20 5.2-64.2
Aluminum pug/L acute: 620, chronic: 300 69.2j-1,760 M1
Antimony pug/L 5.6 <0.1 - <5
Iron pug/L 1000 225 - 3,630
Manganese ug/L 50 17.8 - 160
Constituents without 02B or USEPA Criteria
Bicarbonate mg-CaCO5/L NE 8.3 -64.2
Boron ug/L NE 3.39j- <50
Cadmium ug/L NE 0.035j - <1
Calcium mg/L NE 2.12-44.3
Carbonate Alkalinity mg-CaCO5/L NE <1-11
Chromium pg/L NE 0.0008 j - <10
Chromium (VI) pg/L NE 0.021j - <0.6
Cobalt pug/L NE 0.0013j-2.1
Copper pug/L NE <0.11-2.71]
Lead pug/L NE 0.083j - <10
Lithium ug/L NE 0.45j-0.61
Magnesium mg/L NE 1.06 - 5.67
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TABLE 4-4
BACKGROUND DATASET RANGES FOR SURFACE WATER

CORRECTIVE ACTION PLAN UPDATE

CLIFFSIDE STEAM STATION
DUKE ENERGY CAROLINAS, LLC, MOORESBORO, NC

Constituent Re;:’%rittmg Comparison Criteria Background Range
Constituents without 02B or USEPA Criteria (Continued)
Methane pg/L NE 2.2 - 344
Molybdenum ug/L NE <0.11-1.7
Potassium mg/L NE 1.56 - 11.2
Sodium mg/L NE 1.57 - 10
Strontium pug/L NE 16.3 - 59.3
Sulfide mg/L NE <0.1
Total Organic Carbon mg/L NE 0.51j-7.7
Total Radium pCi/L NE NA
Total Uranium pg/mL NE NA
Vanadium pg/L NE <0.3 -5.5
Zinc pg/L NE 1.71j-47.2B
Prepared by: LWD Checked by: GRK
Notes:

Background locations were approved by North Carolina Department of Environmental Quality (NCDEQ).

All samples are subject to Class C water quality standards.

! Standard value dependent on hardness. Calculated hardness dependent metal standards represent most conservative value. Standards are

calculated using 25 mg/L hardness, regardless if actual instream hardness values are greater than 25 mg/L.

2 Chromium speciation is not performed for trivalent chromium (Cr(1I1)). Trivalent values are derived by subtracting hexavalent chromium
values from dissolved chromium values. Where a dissolved chromium value is less than the detection limit ("<"), it is considered a whole
number for purposes of deriving a trivalent chromium value.

acute - "Compliance with acute instream metals standards shall only be evaluated using an average of two or more samples collected within one

hour." Reference 15A NCAC 02B .0211

chronic - "Compliance with chronic instream metals standards shall only be evaluated using averages of a minimum of four samples taken on
consecutive days, or as a 96-hour average" Reference 15A NCAC 02B .0211.

< - concentration not detected at or above the adjusted reporting limit.

B - Target analyte detected in method blank at or above the reporting limit. Target analyte concentration in sample is less than 10X the

concentration in the method blank. Analyte concentration in sample could be due to blank contamination.
j - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
j+ - Estimated concentration, biased high.

M1 - Matrix spike recovery was high: the associated Laboratory Control Spike (LCS) was acceptable.

Deg C - Degrees Celsius
mg/L - milligrams per liter
pg/L - micrograms per liter

pMg/mL - micrograms per milliliter

mg-CaCOs/L - milligrams calcium carbonate per liter

mg-N/L - milligram nitrogen per liter

NA - not available
NE - not established

NTU - Nephelometric Turbidity Unit

pCi/L - picocuries per liter
S.U. - standard unit
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TABLE 4-5

BACKGROUND DATASET RANGES FOR SEDIMENT

CORRECTIVE ACTION PLAN UPDATE

CLIFFSIDE STEAM STATION

DUKE ENERGY CAROLINAS, LLC, MOORESBORO, NC

Constituent Reporting Unit Background Range
pH S.U. 6.2-6.7
Aluminum mg/kg 12,000 - 18,000
Antimony mg/kg <0.68 - <0.9
Arsenic mg/kg 1.4-1.5
Barium mg/kg 47 - 110
Beryllium mg/kg 0.48-1.1
Boron mg/kg <3.7 - <4.3
Cadmium mg/kg 0.052j-0.25
Calcium mg/kg 590 - 1,100
Chloride mg/kg 9.8j-<19
Chromium mg/kg 16 - 26
Chromium (III) mg/kg NA
Cobalt mg/kg 3.6-10
Copper mg/kg 5.2-13
Iron mg/kg 8,300 - 18,000
Lead mg/kg 7.4-12
Magnesium mg/kg 1,700 - 3,400
Manganese mg/kg 41 - 350
Mercury mg/kg <0.13 - <0.16
Molybdenum mag/kg <3-<34
Nickel mg/kg 5.9-10
Nitrate (as N) mg/kg <0.35-<0.41 M
Nitrate mg/kg NA
Potassium mg/kg 1,400 - 2,800
Selenium mg/kg <1.8-<2.3
Silver mag/kg <0.74 - <0.86
Sodium mg/kg <370 - <430
Strontium mg/kg 3.5-6.9
Sulfate mg/kg <18 - <20
Sulfide mg/kg <39.8 - <42.9
Thallium mg/kg 0.22j-0.33
Total Organic Carbon mg/kg 10,300 - 26,900
Vanadium mg/kg 28 - 51
Zinc mg/kg 23 - 48

Prepared by: LWD Checked by: GRK
Notes:

Background locations were approved by North Carolina Department of Environmental Quality (NCDEQ).

< - concentration not detected at or above the adjusted reporting limit.

j - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.

mg/kg - milligrams per kilogram
M - Matrix spike / matrix spike dup failure.
NA - not available

S.U. - standard unit
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TABLE 5-1
APRIL 2019 WATER LEVEL MEASUREMENTS AND ELEVATIONS
CORRECTIVE ACTION PLAN UPDATE
CLIFFSIDE STEAM STATION

DUKE ENERGY CAROLINAS, LLC, MOORESBORO, NC

Bottom of

April 2019

Top of Casin Top of Screen April 2019 Screened .
Well ID glevation o Elevation Elseti;ae;:n V\ra:::lll.:ldel Watgr Elevation Interval I;::::';:;E
(ft. NAVD 88) | (ft. NAVD 88) | o~ \us oo, (ft. BOTC) (ft. NAVD 88) (Ft-BGS)

AB-1BROR 773.58 647.39 597.89 61.10 712.48 - - Bedrock
AB-1D 773.44 652.30 647.23 61.60 711.84 121.5 126.5 Deep
AB-1S 773.19 719.80 704.80 39.65 733.54 54.0 69.0 Shallow

AB-2BRO 773.47 694.53 624.53 30.66 742.81 - - Bedrock
AB-2D 773.00 700.97 695.97 38.13 734.87 72.5 77.5 Deep
AB-2S 772.92 729.53 724.53 30.62 742.30 44.0 49.0 Shallow

AB-3-LA15 796.86 726.08 721.08 - - 67.5 72.5 Ash Pore Water

AB-3-MA15 796.78 737.52 732.52 35.31 761.47 56.2 61.2 Ash Pore Water
AB-3BR 796.55 617.91 607.91 36.86 759.69 175.5 185.5 Bedrock

AB-3BRA 796.18 - 646.35 74.86 721.32 - 147.5 Bedrock

AB-3BRUA 796.02 668.26 663.26 83.92 712.10 125.0 130.0 Deep
AB-31 795.97 701.62 691.62 34.32 761.65 92.0 102.0 Shallow
AB-3S 795.64 771.66 756.66 Below Pump - 22.0 37.0 Ash Pore Water
AB-3SL 796.02 732.36 722.36 34.49 761.53 62.2 72.2 Ash Pore Water

AB-3SLA 796.90 733.75 723.75 - - 60.0 70.0 Ash Pore Water

AB-4LA15 771.10 735.68 730.68 10.53 760.57 32.4 37.4 Ash Pore Water

AB-4UA15 771.62 753.32 748.32 11.38 760.24 14.9 19.9 Ash Pore Water
AB-4BR 770.66 664.06 659.06 14.48 756.18 104.5 109.5 Bedrock
AB-4D 770.59 713.54 708.54 9.67 760.92 55.0 60.0 Deep
AB-4S 770.59 763.51 748.51 10.14 760.45 5.0 20.0 Ash Pore Water
AB-4SL 770.61 739.71 729.71 9.98 760.63 28.7 38.7 Ash Pore Water
AB-5BR 772.13 677.90 673.00 9.45 762.68 91.2 96.1 Bedrock

AB-5BRU 771.81 709.31 704.31 7.32 764.49 60.5 65.5 Deep
AB-5S 771.74 763.88 748.88 8.10 763.64 5.0 20.0 Ash Pore Water
AB-6BR 770.61 672.76 667.76 10.61 760.00 96.0 101.0 Bedrock
AB-6D 770.68 702.89 697.89 5.59 765.09 65.8 70.8 Deep
AB-6S 770.56 763.38 748.38 6.20 764.36 5.0 20.0 Ash Pore Water
AB-7BR 795.19 607.18 597.18 35.46 759.73 185.5 195.5 Bedrock

AB-7BRU 795.90 646.15 636.15 48.00 747.90 147.0 157.0 Deep
AB-7S 795.80 746.15 736.15 34.84 760.96 47.0 57.0 Ash Pore Water
AB-8BR 774.93 655.11 650.11 13.41 761.52 117.0 122.0 Bedrock

AB-8BRU 775.13 685.18 675.18 13.68 761.45 87.0 97.0 Deep
AB-81 774.99 715.21 705.21 13.31 761.68 57.0 67.0 Shallow
AB-8S 774.91 759.69 749.69 13.01 761.90 12.5 22.5 Ash Pore Water

AB-9BR 771.15 659.30 649.30 11.50 759.65 109.0 119.0 Bedrock
AB-9D 771.04 710.71 700.71 10.87 760.17 57.5 67.5 Deep
AB-9S 770.81 754.12 744.12 10.52 760.29 14.0 24.0 Ash Pore Water
AS-1D 809.41 701.52 696.52 77.20 732.21 106.0 111.0 Deep

AS-1SB 809.20 723.83 708.83 75.81 733.39 83.0 98.0 Shallow

AS-2BR 698.74 604.44 599.44 38.61 660.13 92.0 97.0 Bedrock
AS-2D 697.26 640.43 635.43 28.92 668.34 55.0 60.0 Deep
AS-2S 697.84 680.23 665.23 22.45 675.39 15.5 30.5 Shallow

AS-3BRU 754.16 704.11 699.11 49.08 705.08 48.5 53.5 Deep
AS-4D 837.71 740.59 735.59 90.29 747.42 95.0 100.0 Deep
AS-4S 837.49 751.30 741.30 91.72 745.77 84.4 94.4 Shallow
AS-5BR 739.77 664.80 659.80 34.16 705.61 75.1 80.1 Bedrock

AS-5BRU 740.45 685.59 680.59 37.68 702.77 55.0 60.0 Deep
AS-5S 739.72 710.70 695.70 34.82 704.90 29.3 44.3 Shallow

AS-6BRA 822.29 665.36 660.36 97.25 725.04 153.5 158.5 Bedrock
AS-6D 818.30 694.17 689.17 93.56 724.74 123.0 128.0 Deep
AS-6S 817.74 729.13 714.13 92.70 725.04 86.0 101.0 Shallow

AS-7BR 742.70 618.29 613.29 35.15 707.55 122.0 127.0 Bedrock

AS-7BRA 737.25 614.37 604.37 46.55 690.70 120.0 130.0 Bedrock

AS-7BRB 746.11 632.21 622.21 52.83 693.28 111.0 121.0 Bedrock

AS-7BRL 733.79 -- -- 32.77 701.02 - - Bedrock
AS-7D 742.90 658.27 653.27 34.06 708.84 82.5 87.5 Deep
AS-71 735.66 675.89 670.89 30.43 705.23 57.0 62.0 Shallow
AS-7S 742.06 711.33 696.33 27.56 714.50 28.5 43.5 Ash Pore Water

AS-8BR 725.18 635.51 625.51 94.86 630.32 90.0 100.0 Bedrock
AS-8D 724.95 662.14 657.14 31.12 693.83 62.9 67.9 Deep
AS-8S 724.79 702.09 687.09 20.14 704.65 23.0 38.0 Shallow

AS-9BR 727.49 648.76 638.76 68.90 658.59 79.4 89.4 Bedrock
AS-9D 727.07 693.77 683.77 22.75 704.32 34.0 44.0 Deep
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TABLE 5-1
APRIL 2019 WATER LEVEL MEASUREMENTS AND ELEVATIONS
CORRECTIVE ACTION PLAN UPDATE
CLIFFSIDE STEAM STATION

DUKE ENERGY CAROLINAS, LLC, MOORESBORO, NC

Top of Ca_!sing Top of S(_:reen Bt;tct;n;nof ?llp;:sﬁ?:: April 2019_ Screened Monitoring

Well ID Elevation Elevation Elevation Water Level Water Elevation Interval Zone Flow

(ft. NAVD 88) | (ft. NAVD 88) | “WU P20 | (. BoTe) | (ft-NAVD 88) (Ft-BGS)

BG-1BRA 806.00 709.84 704.84 24.16 781.84 93.0 98.0 Bedrock
BG-1D 802.63 734.40 729.40 21.02 781.61 66.5 71.5 Deep
BG-1S 802.67 780.71 765.71 20.74 781.93 20.0 35.0 Shallow
BG-2D 846.51 795.65 790.65 42.56 803.95 49.0 54.0 Deep

CCPMW-1D 875.89 824.19 819.19 30.56 845.33 49.0 54.0 Bedrock
CCPMW-1S 875.58 843.34 833.34 30.01 845.57 30.0 40.0 Shallow
CCPMW-2D 842.38 774.91 769.91 35.33 807.05 65.0 70.0 Deep
CCPMW-2S 842.24 808.17 798.17 34.29 807.95 32.0 42.0 Shallow
CCPMW-3D 811.74 786.74 781.74 11.01 800.73 26.0 31.0 Deep
CCPMW-3S 811.56 801.54 796.54 9.65 801.91 9.0 14.0 Shallow

CCPMW-4 845.95 792.62 777.62 22.14 823.81 50.0 65.0 Bedrock

CCPMW-5 858.63 793.23 783.23 38.40 820.23 62.5 72.5 Bedrock

CCPMW-6D 854.35 801.27 791.27 31.86 822.49 50.0 60.0 Bedrock
CCPMW-6S 854.38 817.65 807.65 31.88 822.50 33.5 43.5 Shallow
CCPTW-1D 838.53 775.30 770.30 23.72 814.81 61.0 66.0 Deep

CCPTW-1S 838.92 812.14 802.14 22.21 816.71 25.0 35.0 Shallow

CCPTW-2 842.18 804.55 794.55 38.05 804.13 35.0 45.0 Shallow
CCR-7S 790.54 753.30 738.30 38.90 751.64 34.5 49.5 Shallow

CCR-7D 790.40 701.22 696.22 37.33 753.07 86.0 91.0 Deep

CCR-11D 736.83 709.40 704.40 5.62 731.21 24.5 29.5 Deep

CCR-11S 737.07 729.27 714.27 6.56 730.51 4.5 20.0 Shallow

CCR-12S 770.82 734.57 719.57 31.90 738.92 33.0 48.0 Shallow

CCR-12D 770.10 707.61 702.61 31.25 738.85 59.0 64.0 Deep

CCR-12BR 770.85 668.00 663.00 34.64 736.21 100.0 105.0 Bedrock

CCR-13D 787.75 757.37 752.37 25.21 762.54 27.0 32.0 Deep

CCR-14D 805.14 754.70 749.70 45.83 759.31 47.0 52.0 Deep

CCR-15D 780.40 763.56 758.56 15.69 764.71 15.0 20.0 Deep

CCR-16D 780.13 716.90 711.90 13.82 766.31 63.0 68.0 Deep

CCR-16S 780.00 762.48 747.48 13.48 766.52 18.0 33.0 Shallow

CCR-17BR 789.52 716.88 711.88 42.72 746.80 75.2 77.0 Bedrock

CCR-3BR 763.00 620.69 615.69 39.19 723.81 51.5 56.5 Bedrock

CCR-4D 781.43 761.12 756.12 23.98 757.45 17.5 22.5 Deep

CCR-5D 784.10 753.75 748.75 25.14 758.96 29.5 34.5 Deep

CCR-6D 793.86 732.21 727.21 34.90 758.96 58.5 63.5 Deep
CCR-6S 793.69 765.34 750.34 34.40 759.29 29.0 44.0 Shallow

CCR-8BR 801.98 718.87 713.87 41.62 760.36 80.4 85.4 Bedrock

CCR-8D 798.99 751.13 746.13 38.34 760.65 44.5 49.5 Deep

CCR-9D 752.89 727.19 722.19 17.10 735.79 22.5 27.5 Deep

CCR-CCP-10DA 853.09 783.12 778.12 30.06 823.03 66.7 71.7 Bedrock
CCR-CCP-10S 853.67 820.17 805.17 30.58 823.09 30.2 45.2 Shallow
CCR-CCP-11BR 862.61 793.01 788.01 40.38 822.23 71.0 76.0 Bedrock
CCR-CCP-12D 859.70 791.42 786.42 38.33 821.37 68.0 73.0 Deep
CCR-CCP-12S 859.59 822.57 807.57 37.45 822.14 37.0 52.0 Shallow
CCR-CCP-13D 857.00 820.53 815.53 30.45 826.55 33.0 38.0 Deep
CCR-CCP-14D 859.86 816.18 811.18 36.74 823.12 39.0 44.0 Deep
CCR-CCP-15D 880.12 815.00 810.00 47.22 832.90 66.1 71.1 Bedrock
CCR-CCP-15S 880.10 838.41 828.41 44.60 835.50 44.0 54.0 Shallow
CCR-CCP-16BR 814.21 699.35 689.35 34.38 779.83 112.1 122.1 Bedrock
CCR-CCP-16S 913.90 771.16 761.16 28.19 885.71 40.0 50.0 Shallow
CCR-CCP-1D 878.84 820.59 815.59 45.79 833.05 55.0 60.0 Bedrock
CCR-CCP-2D 870.51 815.20 810.20 44.11 826.40 51.0 56.0 Deep
CCR-CCP-3DA 858.41 791.03 786.03 49.71 808.70 64.6 69.6 Bedrock
CCR-CCP-3S 862.17 810.01 795.01 50.24 811.93 50.0 65.0 Shallow
CCR-CCP-4D 855.36 798.88 793.88 47.58 807.78 53.0 58.0 Deep
CCR-CCP-5D 847.09 773.51 768.51 41.64 805.45 70.0 75.0 Deep
CCR-CCP-5S 847.46 794.88 779.88 42.40 805.06 49.0 64.0 Shallow
CCR-CCP-6D 834.50 744.09 739.09 24.31 810.19 90.0 95.0 Deep
CCR-CCP-6S 834.19 788.68 773.68 18.90 815.29 45.0 60.0 Shallow
CCR-CCP-7D 841.56 818.53 808.53 22.81 818.75 23.0 33.0 Deep
CCR-CCP-8D 845.48 829.08 819.08 24.20 821.28 17.0 27.0 Deep
CCR-CCP-9D 842.30 777.37 772.37 21.78 820.52 61.8 66.8 Bedrock
CCR-CCP-9S 841.97 805.88 790.88 23.02 818.95 30.3 45.3 Shallow
CCR-IB-1S 668.91 663.22 653.22 7.81 661.10 6.0 16.0 Shallow
CCR-IB-1D 668.76 648.62 643.62 7.37 661.39 20.0 25.0 Deep
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TABLE 5-1
APRIL 2019 WATER LEVEL MEASUREMENTS AND ELEVATIONS
CORRECTIVE ACTION PLAN UPDATE
CLIFFSIDE STEAM STATION

DUKE ENERGY CAROLINAS, LLC, MOORESBORO, NC

Top of Casing Top of Screen B;tct:;";nof ?dp;:sﬁ?:: April 2019 Screened Monitoring
Well ID Elevation Elevation Elevation Water Level Water Elevation Interval Zone Flow
(ft. NAVD 88) | (ft. NAVD 88) | “WU P20 | (. BoTe) | (ft-NAVD 88) (Ft-BGS)
CCR-IB-3S 678.74 666.63 651.63 16.68 662.06 12.0 27.0 Shallow
CCR-IB-3D 678.92 640.67 635.67 17.85 661.07 38.0 43.0 Deep
CCR-U5-3S 695.90 686.91 676.91 6.21 689.69 7.0 17.0 Shallow
CCR-U5-3D 694.88 670.63 665.63 10.54 684.34 22.0 27.0 Deep
CCR-IB-3BR 682.56 609.34 604.34 20.91 661.65 69.9 74.9 Bedrock
CCR-U5-10D 785.63 745.25 740.25 22.54 763.09 36.0 41.0 Deep
CCR-U5-10S 784.93 763.83 753.83 21.79 763.14 18.0 28.0 Shallow
CCR-U5-1D 782.01 737.58 732.58 36.68 745.33 41.0 46.0 Deep
CCR-U5-2D 775.22 710.40 705.40 63.37 711.85 60.5 65.5 Deep
CCR-U5-4BR 696.27 616.98 611.98 8.48 687.79 79.8 84.8 Bedrock
CCR-U5-4D 699.62 664.07 659.07 18.17 681.45 31.0 36.0 Deep
CCR-U5-4S 698.27 684.92 669.92 16.85 681.42 10.0 25.0 Shallow
CCR-U5-5D 768.89 698.49 693.49 57.76 711.13 66.0 71.0 Deep
CCR-U5-6DA 719.04 697.59 692.59 8.97 710.07 21.5 26.5 Deep
CCR-U5-6S 717.69 708.29 698.29 7.80 709.89 6.0 16.0 Shallow
CCR-U5-8D 759.63 700.73 695.73 6.00 753.63 58.5 62.5 Deep
CCR-U5-8S 760.48 745.96 730.96 7.10 753.38 11.0 26.0 Shallow
CCR-U5-9S 763.11 754.08 739.08 6.45 756.66 6.0 21.0 Shallow
CLMW-1 789.08 738.28 728.28 36.84 752.24 47.5 57.5 Shallow
CLMW-2 728.92 683.84 673.84 36.85 692.07 43.0 53.0 Shallow
CLMW-3D 774.92 679.47 669.47 44.70 730.22 93.0 103.0 Deep
CLMW-3S 775.07 723.62 713.62 44.80 730.27 49.0 59.0 Shallow
CLMW-5D 775.39 681.39 671.39 - - 94.0 104.0 Deep
CLMW-5S 773.78 723.97 713.97 35.88 737.90 50.0 60.0 Shallow
CLMW-6 770.86 747.77 737.77 3.50 767.36 20.0 30.0 Shallow
CLP-1 730.78 700.90 690.90 24.00 706.78 25.0 35.0 Shallow
CLP-2 672.66 662.39 652.39 15.38 657.28 8.0 18.0 Shallow
CLP-3 789.33 753.91 743.91 ABD - 30.0 40.0 Shallow
CLP-4 794.45 758.81 718.81 36.50 757.95 33.0 73.0 Shallow
GWA-10D 679.74 632.44 627.44 18.12 661.62 47.6 52.6 Deep
GWA-10S 679.55 667.85 652.85 18.32 661.23 12.0 27.0 Shallow
GWA-11BR 679.48 607.02 602.02 18.96 660.52 69.1 74.1 Bedrock
GWA-11BRL 678.87 504.90 494.90 14.52 664.35 171.0 181.0 Bedrock
GWA-11BRU 674.99 638.20 633.20 13.95 661.04 37.0 42.0 Deep
GWA-11S 674.98 663.24 648.24 13.78 661.20 12.0 27.0 Shallow
GWA-12BRU 719.66 669.95 664.95 35.74 683.92 48.0 53.0 Deep
GWA-12S 719.40 698.59 683.59 26.64 692.76 19.0 34.0 Shallow
GWA-13BR 724.12 643.88 638.88 22.26 701.86 80.5 85.5 Bedrock
GWA-14BR 712.55 593.73 583.73 30.23 682.32 118.5 128.5 Bedrock
GWA-14D 712.52 664.85 659.85 29.86 682.66 48.0 53.0 Deep
GWA-14S 712.41 691.41 676.41 DRY - 21.3 36.3 Shallow
GWA-1BRU 781.29 756.51 751.51 12.25 769.04 22.8 27.8 Deep
GWA-20BR 736.61 679.26 675.26 7.09 729.52 54.0 59.0 Bedrock
GWA-20D 736.24 709.31 704.31 12.21 724.03 25.0 30.0 Deep
GWA-20S 736.13 729.68 714.68 8.30 727.83 4.5 19.5 Shallow
GWA-21BR 672.98 609.66 604.66 0.00 672.98 60.6 65.6 Bedrock
GWA-21BRL 673.22 546.50 536.50 0.00 673.22 125.0 135.0 Bedrock
GWA-21BRU 672.91 650.72 645.72 10.99 661.92 20.0 25.0 Deep
GWA-21S 673.32 665.87 655.87 10.50 662.82 5.5 15.5 Shallow
GWA-22BRU 665.19 646.26 641.26 9.52 655.67 17.0 22.0 Deep
GWA-22S 665.19 660.64 650.64 7.40 657.79 2.6 12.6 Shallow
GWA-23D 786.80 761.34 756.34 27.07 759.73 23.5 28.5 Deep
GWA-24BR 798.92 730.95 725.95 13.12 785.80 65.0 70.0 Bedrock
GWA-24D 794.94 765.02 760.02 14.52 780.42 28.0 33.0 Deep
GWA-24S 794.47 778.52 768.52 15.68 778.79 14.0 24.0 Shallow
GWA-25D 792.01 753.49 748.49 21.35 770.66 36.5 41.5 Deep
GWA-25S 791.81 779.64 764.64 21.18 770.63 10.0 25.0 Shallow
GWA-26D 782.98 712.58 707.38 14.62 768.36 68.6 73.8 Deep
GWA-26S 783.36 771.23 756.23 15.35 768.01 10.2 25.2 Shallow
GWA-27BR 805.50 699.21 694.21 48.65 756.85 103.9 108.9 Bedrock
GWA-27DA 805.48 751.95 746.95 49.70 755.78 51.0 56.0 Deep
GWA-28BR 757.90 670.91 665.91 44.05 713.85 85.0 90.0 Bedrock
GWA-28BRU 758.35 702.39 697.39 38.80 719.55 53.9 58.9 Deep
GWA-28S 757.74 733.48 718.48 31.28 726.46 22.5 37.5 Shallow
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TABLE 5-1
APRIL 2019 WATER LEVEL MEASUREMENTS AND ELEVATIONS
CORRECTIVE ACTION PLAN UPDATE
CLIFFSIDE STEAM STATION

DUKE ENERGY CAROLINAS, LLC, MOORESBORO, NC

Top of Ca_!sing Top of S(_:reen Bt;tct;n;nof ?llp;:sﬁ?:: April 2019_ Screened Monitoring
Well ID Elevation Elevation Elevation Water Level Water Elevation Interval Zone Flow
(ft. NAVD 88) | (ft. NAVD 88) | “WU P20 | (. BoTe) | (ft-NAVD 88) (Ft-BGS)

GWA-29BRA 679.76 638.04 633.04 15.68 664.08 48.4 58.4 Bedrock
GWA-29D 679.56 628.54 618.54 20.63 658.93 20.5 25.5 Deep
GWA-2BR 685.43 619.22 614.22 12.43 673.00 63.0 68.0 Bedrock
GWA-2BRA 685.64 625.54 615.54 12.80 672.84 58.0 68.0 Bedrock

GWA-2BRU 685.35 650.86 645.86 12.37 672.98 32.4 37.4 Deep

GWA-2S 685.56 677.34 662.34 10.55 675.01 6.0 21.0 Shallow

GWA-30BR 806.90 740.01 735.01 34.46 772.44 65.0 70.0 Bedrock

GWA-30BRU 806.72 766.88 761.88 25.47 781.25 38.0 43.0 Deep
GWA-30S 806.89 787.49 777.49 21.77 785.12 17.5 27.5 Shallow

GWA-31BRA 757.13 637.16 627.16 45.62 711.51 116.5 126.5 Bedrock
GWA-31D 754.89 742.54 737.54 16.46 738.43 10.4 15.4 Deep
GWA-32BR 698.56 636.58 631.58 27.07 671.49 60.0 65.0 Bedrock
GWA-32D 698.53 661.67 656.67 27.20 671.33 35.0 40.0 Deep
GWA-33BR 722.94 636.10 631.10 20.83 702.11 85.0 90.0 Bedrock
GWA-33D 722.88 695.11 690.11 4.18 718.70 26.0 31.0 Deep
GWA-33S 722.71 715.81 705.81 3.12 719.59 5.0 15.0 Shallow
GWA-34S 715.88 698.25 683.25 4.50 711.38 14.3 29.3 Shallow
GWA-34BR 715.38 661.48 651.48 0.00 715.38 51.0 61.0 Bedrock
GWA-35D 697.74 633.25 628.25 23.69 674.05 62.0 67.0 Deep
GWA-35S 698.04 675.69 660.69 23.31 674.73 20.0 35.0 Shallow
GWA-36D 710.53 624.52 619.52 6.33 704.20 83.0 88.0 Deep
GWA-36S 710.53 700.80 685.80 7.40 703.13 7.0 22.0 Shallow
GWA-37D 710.47 612.67 607.67 35.99 674.48 95.0 100.0 Deep
GWA-37S 710.56 667.59 652.59 40.02 670.54 40.0 55.0 Shallow
GWA-38D 760.01 704.28 699.28 52.99 707.02 53.0 58.0 Deep
GWA-38S 760.01 721.85 706.85 53.44 706.57 35.0 50.0 Shallow
GWA-39S 723.41 717.17 715.17 3.08 720.33 3.0 5.0 Shallow
GWA-3D 757.53 694.08 689.08 56.51 701.02 62.0 67.0 Deep
GWA-40S 723.09 716.07 713.07 6.53 716.56 4.0 7.0 Shallow
GWA-42S 724.65 717.94 712.94 8.76 715.89 4.0 9.0 Shallow
GWA-43D 725.10 679.85 674.85 15.64 709.46 42.5 47.5 Deep
GWA-43S 725.19 716.05 701.05 7.08 718.11 6.0 21.0 Shallow

GWA-44BR 769.03 671.86 666.86 30.82 738.21 94.1 99.1 Bedrock
GWA-44D 769.07 696.02 691.02 39.62 729.45 70.0 75.0 Deep
GWA-44S 768.88 729.71 714.71 41.45 727.43 36.0 51.0 Shallow
GWA-45D 816.59 730.11 725.11 62.12 754.47 84.0 89.0 Deep
GWA-45S 816.55 769.93 759.93 53.02 763.53 45.5 55.5 Shallow
GWA-46D 788.60 767.55 762.55 25.01 763.59 18.0 23.0 Deep
GWA-47D 805.18 752.53 747.53 43.81 761.37 50.0 55.0 Deep

GWA-48BR 808.89 723.53 718.53 19.41 789.48 82.0 87.0 Bedrock
GWA-4D 711.64 677.84 672.84 4.06 707.58 32.0 37.0 Deep
GWA-4S 711.61 704.83 689.83 2.58 709.03 5.0 20.0 Shallow
GWA-51D 792.99 734.79 729.79 52.74 740.25 55.5 60.5 Deep
GWA-54D 765.03 655.31 650.31 41.51 723.52 107.0 112.0 Deep

GWA-54-BRO 764.65 640.01 576.51 41.57 723.08 112.0 175.0 Bedrock
GWA-54S 763.76 723.81 708.81 42.19 721.57 37.0 52.0 Shallow
GWA-56D 708.70 641.99 636.99 29.78 678.92 67.0 72.0 Deep
GWA-56S 708.58 683.82 668.82 27.05 681.53 25.0 40.0 Shallow

GWA-57BR 730.26 651.42 641.42 32.27 697.99 76.0 86.0 Bedrock

GWA-57BRU 729.66 691.09 681.09 25.60 704.06 36.0 46.0 Deep
GWA-57S 729.43 713.28 708.28 11.24 718.19 14.0 19.0 Shallow

GWA-58BR 732.56 654.03 644.03 27.30 705.26 76.0 86.0 Bedrock

GWA-58BRU 731.83 698.60 693.60 16.46 715.37 31.0 36.0 Deep
GWA-58S 731.74 724.20 714.20 14.39 717.35 4.8 14.8 Shallow

GWA-59BR 756.06 679.82 674.82 27.98 728.08 73.9 78.9 Bedrock

GWA-59D 756.53 717.42 707.42 28.65 727.88 36.2 46.2 Deep

GWA-5BRU 776.73 734.69 729.69 21.38 755.35 40.0 45.0 Deep
GWA-5S 777.01 760.93 745.93 20.81 756.20 14.0 29.0 Shallow

GWA-60BR 763.87 706.40 696.40 23.75 740.12 55.5 65.5 Bedrock

GWA-60BRU 763.99 739.67 729.67 18.17 745.82 22.0 32.0 Deep

GWA-61BR 763.74 672.84 667.84 33.04 730.70 88.4 93.4 Bedrock

GWA-61BRU 764.08 715.35 705.35 37.62 726.46 46.4 56.4 Deep

GWA-62BR 735.10 679.30 669.30 62.56 672.54 56.0 66.0 Bedrock
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TABLE 5-1
APRIL 2019 WATER LEVEL MEASUREMENTS AND ELEVATIONS
CORRECTIVE ACTION PLAN UPDATE
CLIFFSIDE STEAM STATION

DUKE ENERGY CAROLINAS, LLC, MOORESBORO, NC

Bottom of

April 2019

Top of Casin Top of Screen April 2019 Screened .
Well ID glevation o Elevation Elseti;ae;:n V\ra:::lll.:ldel Watgr Elevation Interval I;::::';:;E
(ft. NAVD 88) | (ft. NAVD 88) | “WU P20 | (. BoTe) | (ft-NAVD 88) (Ft-BGS)
GWA-62BRU 734.65 713.08 708.08 7.89 726.76 22.0 27.0 Deep
GWA-63BRU 815.37 746.86 736.86 51.80 763.57 66.0 76.0 Deep
GWA-63S 815.08 767.29 762.29 50.29 764.79 46.0 51.0 Shallow
GWA-64BRL 762.45 534.46 524.46 44 .91 717.54 225.0 235.0 Bedrock
GWA-65BR 754.33 685.12 675.12 23.73 730.60 66.1 76.1 Bedrock
GWA-65BRL 754.07 401.23 391.23 15.22 738.85 350.0 360.0 Bedrock
GWA-66BRL 771.11 513.29 493.29 22.93 748.18 254.0 274.0 Bedrock
GWA-67BR 696.23 586.70 571.70 1.92 694.31 106.5 121.5 Bedrock
GWA-67BRL 692.88 521.06 511.06 0.00 692.88 169.6 179.6 Bedrock
GWA-68BRL 699.30 346.25 336.25 4.97 694.33 350.0 360.0 Bedrock
GWA-6D 809.97 766.30 761.30 30.33 779.64 42.0 47.0 Deep
GWA-6S 810.00 777.33 767.33 29.03 780.97 31.0 41.0 Shallow
1B-6D 675.76 621.41 616.41 17.06 658.70 51.2 56.2 Deep
1B-6S 676.14 652.55 642.55 17.43 658.71 20.5 30.5 Shallow
1B-7S 681.44 658.79 648.79 18.72 662.72 39.8 44.8 Shallow
1B-7D 681.43 638.73 633.73 19.03 662.40 19.6 29.6 Deep
MW-10D 785.50 750.06 745.06 27.41 758.09 32.8 37.8 Deep
MW-10S 785.81 763.70 748.70 27.63 758.18 19.7 34.7 Shallow
MW-11BRL 767.462 469.05 459.05 60.79 706.67 295.2 305.2 Bedrock
MW-11BRO 764.96 709.05 589.05 12.36 752.60 - - Bedrock
MW-11D 763.67 723.45 718.45 - - 37.9 42.9 Deep
MW-11DA 765.02 717.43 712.43 30.76 734.26 45.0 50.0 Deep
MW-11S 764.51 747.10 732.10 28.45 736.06 15.0 30.0 Shallow
MW-20D 665.20 656.13 641.13 6.25 658.95 6.5 21.5 Deep
MW-20DR 665.38 650.26 600.26 0.00 665.38 12.5 62.5 Bedrock
MW-21BR 777.56 694.40 689.40 14.35 763.21 81.1 86.1 Bedrock
MW-21D 777.51 768.83 754.23 3.80 773.71 6.6 21.2 Deep
MW-22BR 821.11 732.66 727.66 25.24 795.87 86.0 91.0 Bedrock
MW-22DR 821.81 778.19 728.39 25.65 796.16 40.4 90.2 Bedrock
MW-23D 734.08 695.09 685.09 16.61 717.47 36.0 46.0 Deep
MW-23DR 733.80 685.69 635.69 15.63 718.17 45.0 95.0 Bedrock
MW-23S 733.62 720.94 705.94 15.51 718.11 10.0 25.0 Shallow
MW-24D 816.36 779.93 760.13 12.90 803.46 33.2 53.0 Deep
MW-24DR 816.28 753.01 708.21 8.80 807.48 60.3 105.1 Bedrock
MW-25DR 667.05 627.23 577.53 9.18 657.87 37.3 87.0 Bedrock
MW-2DA 730.62 656.45 651.45 34.08 696.54 71.0 76.0 Bedrock
MW-30D 833.26 745.02 740.02 40.05 793.21 86.1 91.1 Deep
MW-30DA 835.05 741.64 736.64 43.57 791.48 87.0 92.0 Deep
MW-30S 833.73 798.79 783.79 39.46 794.27 32.7 47.7 Shallow
MW-32BR 839.40 769.42 764.42 24.30 815.10 62.5 72.5 Bedrock
MW-32D 839.28 788.65 783.65 25.01 814.27 48.5 53.5 Deep
MW-32S 839.71 817.64 802.64 26.46 813.25 20.0 35.0 Shallow
MW-34BRU 751.66 705.94 700.94 28.40 723.26 43.7 48.7 Deep
MW-34S 751.87 735.49 720.49 25.08 726.79 14.4 29.4 Shallow
MW-36BRU 678.40 598.35 593.35 8.58 669.82 77.6 82.6 Deep
MW-36S 678.87 672.93 657.93 7.73 671.14 4.0 19.0 Shallow
MW-38BR 707.70 610.47 605.47 38.68 669.02 97.5 102.5 Bedrock
MW-38D 707.68 638.90 633.90 37.18 670.50 69.0 74.0 Deep
MW-38S 707.60 670.17 655.17 38.43 669.17 37.7 52.7 Shallow
MW-40BRU 709.56 679.69 674.69 4.09 705.47 30.4 35.4 Deep
MW-40S 709.38 704.64 689.64 5.29 704.09 5.0 20.0 Shallow
MW-42DA 812.02 759.44 754.44 34.26 777.76 49.3 54.3 Deep
MW-42S 811.47 781.47 771.47 32.73 778.74 28.0 38.0 Shallow
MW-8D 736.64 704.11 699.11 9.37 727.27 29.8 34.8 Deep
MW-8S 736.27 730.88 715.88 6.13 730.14 2.9 17.9 Shallow
MW-7D 807.35 771.09 766.09 40.74 766.61 33.5 38.5 Deep
U5-1D 802.94 746.00 741.00 41.11 761.83 55.0 60.0 Deep
U5-1S 802.71 761.82 746.82 40.26 762.45 39.0 54.0 Shallow
U5-2BR 795.06 700.06 695.06 59.44 735.62 100.3 105.3 Bedrock
U5-2D 793.73 719.99 714.99 56.34 737.39 72.0 77.0 Deep
U5-2S-SLA 795.42 742.39 727.39 50.97 744.45 50.0 65.0 Ash Pore Water
U5-2S-SLB 795.56 742.09 727.09 52.21 743.35 51.0 66.0 Ash Pore Water
U5-4BR 765.06 639.90 634.90 75.85 689.21 125.1 130.1 Bedrock
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TABLE 5-1
APRIL 2019 WATER LEVEL MEASUREMENTS AND ELEVATIONS
CORRECTIVE ACTION PLAN UPDATE
CLIFFSIDE STEAM STATION

DUKE ENERGY CAROLINAS, LLC, MOORESBORO, NC

-- not measured or not available

BGS - below ground surface

Ft - Feet

NAVD 88 - North American Vertical Datum 1988

Top of Casing | Top of Screen Bt;tct;n;nof ?4::5;212:(19 April 2019 Screened Monitoring

Well ID Elevation Elevation Elevation Water Level Water Elevation Interval Zone Flow

(ft. NAVD 88) | (ft. NAVD 88) | “\WO e | "5 BoTe) (ft. NAVD 88) (Ft-BGS)

U5-4BRA 765.11 636.34 626.34 17.80 747.31 129.0 139.0 Bedrock
U5-4D 764.99 661.23 656.23 53.83 711.16 104.2 109.2 Deep
U5-4S 764.82 705.59 690.59 50.60 714.22 59.8 74.8 Shallow
U5-5BR 765.66 660.12 655.12 62.35 703.31 105.5 110.5 Bedrock
U5-5D 765.40 700.98 695.98 57.69 707.71 65.5 69.5 Deep
U5-6D 765.19 708.93 703.93 46.36 718.83 56.5 61.5 Deep
U5-6S 765.28 728.64 713.64 46.92 718.36 37.0 52.0 Shallow
U5-8BR 770.31 649.64 644.64 3.28 767.03 120.9 125.9 Bedrock
U5-8D 770.25 699.57 694.57 7.40 762.85 71.0 76.0 Deep
U5-8S 770.29 765.63 750.63 5.54 764.75 5.0 20.0 Shallow

Prepared by: AKM Checked by: VIJH
Notes:
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TABLE 5-3
SURFACE WATER CLASSIFICATIONS
CORRECTIVE ACTION PLAN UPDATE
CLIFFSIDE STEAM STATION
DUKE ENERGY CAROLINAS, LLC, MOORESBORO, NC

Surface Water Classification

Adjacent Surface Water Body (15A NCAC 02B .0300)

Broad River Class WS-IV
Suck Creek Class WS-IV
Unnamed Tributary west of U5 AB Class WS-1V

Prepared by: SAS Checked by: TIG
Notes:

1. Class C waters are protected for uses such as secondary recreation, fishing, wildlife, fish
consumption, aquatic life including propagation, and survival.

2. Class WS-IV waters are protected as water supplies that are generally in moderately to highly
developed watersheds. WS-IV waters are also subject to Class C water quality standards.
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Corrective Action Plan Update December 2019

Cliffside Steam Station SynTerra

Source Area 1

(Active Ash Basin and Ash Storage Area)



TABLE 6-1
BORON CONCENTRATIONS IN GROUNDWATER BELOW SOURCE AREA
ACTIVE ASH BASIN
CORRECTIVE ACTION PLAN UPDATE
CLIFFSIDE STEAM STATION

DUKE ENERGY CAROLINAS, LLC, MOORESBORO, NC

B Boron
oron .
Well Beneath Number Concentration Concentration
Time Period . Range in
Ash of Sample of Record Range in Overlying Pore
(Flow Zone) Events Groundwater Water
L)
(hg/ (wg/L)

AB-3BRA _ 1

(Bedrock) 3 11/2018 - 04/2019 <50

AB-3BRU/BRUA 17 06/2015 - 04/2019 <50 - 72.5 <50 - 4,990
(Deep) (~30’ saturated ash)
AB-3I
(Shallow) 16 06/2015 - 04/2019 <50 -94.4
AB-4BR
15 06/2015 -04/2019 <50 -70
(Bedrock) 449 - 3,000
~25' saturated ash)
AB-4D _ 1 (
(Deep) 16 06/2015 - 04/2019 <50
AB-5BR
12 03/2016 - 01/2019 <50!
(Bedrock) 2,940 - 6,150
(~45' saturated ash)

AB-5BRU _ 1
(Deep) 14 06/2015 - 01/2019 <50
AB-6BR _ L

(Bedrock) 15 06/2015 - 01/2019 <50

1,960 - 11,300
<50 (~35' saturated ash)
AB-6D B (one anomalous
(Deep) 15 06/2015 - 01/2019 concentration
of 114)
AB-7BR
2 04/2019 - 06/2019 90 - 93
(Bedrock) 1,630 - 1,890
AB-7BRU (~25’ saturated ash)
3 04/2019 - 07/2019 89.7 - 100
(Deep)
AB-8BR 2 03/2019 - 06/2019 331 - 341

(Bedrock)

AB-8BRU 2 03/2019 - 06/2019 417 - 459 4,330 - 4,390
(Deep) (~35' saturated ash)
AB-8I

2 03/2019 - 06/2019 807 - 811

(Shallow)

AB-9BR

2 03/2019 - 06/2019 <50!
(Bedrock) 5,600 - 6,220
AB-9D (~15’ saturated ash)
2 03/2019 - 06/2019 73 -81
(Deep)
Prepared by: T1G Checked by: SAS
Notes:

< - Concentration not detected at or above the adjusted reporting limit
! - Concentrations have not been detected at or above the adjusted reporting limit across all sampling events
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TABLE 6-2
SOIL PSRG POG STANDARD EQUATION PARAMETERS AND VALUES
CORRECTIVE ACTION PLAN UPDATE
CLIFFSIDE STEAM STATION
DUKE ENERGY CAROLINAS, LLC, MOORESBORO, NC

Csoil = Cgw [Kda + (ew + eaH')/Pb]df

Inorganic Parameter Definition Default Values Units
Parameters
Csoil Calculated source concentrations for soil NA mg/kg
fo Applicable groundwater target 15A NCAC 02L ma/L
aw concentration: 15A NCAC 02L Standard Standard 9
df Dilution factor? 20 unitless
Ka $0I| -wqter partition coefficient for Constituent Specifict L/kg
inorganics (range)
Effective porosity - water filled soil porosity )
Ow vadose soils? 0.3 Lwater/Lsoi
Total porosity - Air filled soil porosity - ) )
6. vadose soils? 0.13 Lair/ Lsoi
Pb dry bulk density? 1.6 kg/L
Henry's law constant-dimensionless where:
H' H' = Henry's law constant (atm - m3/mole) Constituent Specific3® unitless
X conversion factor of 41
Prepared by: SAS Checked by: TIG
Notes:

! - Default value from Soil Screening Guidance: Technical Background Document (USEPA, 1996)

2 - Site specific value (Falta et al., 2019). Effective porosity represents unconsolidated material.

3 - DEQ default value appropriate for North Carolina

4 - Constituent Specific- Soil water partition coefficients (K¢) were obtained from the Groundwater Quality
Signatures for Assessing Potential Impacts from Coal Combustion Product Leachate (EPRI, 2012). Sulfate Kqg
ranges from 0.1 to 2.1, based on sands/sediments and a pH range of 4.6 to 7.2

5 — a value of 0 is used for sulfate

NA - Not applicable

NCAC - North Carolina Administrative Code

mg/kg - milligrams per kilogram

mg/L — milligrams per liter

L/kg - liters per kilogram

Lwater/Lsoil = Volume of water filled spaces per volume of soil

Lair/Lsoil = volume of air filled spaces per volume of soil

kg/L - kilogram per liter
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ACTIVE ASH BASIN

TABLE 6-3
SUMMARY OF UNSATURATED SOIL ANALYTICAL RESULTS

CORRECTIVE ACTION PLAN UPDATE
CLIFFSIDE STEAM STATION
DUKE ENERGY CAROLINAS, LLC, MOORESBORO, NC

Analytical Parameters pH Arsenic| Boron | Cobalt Iron Manganese | Strontium| Sulfate | Thallium| Vanadium
Reporting Units| S.U. mg/kg | mg/kg| mg/kg| mg/kg mg/kg mg/kg | mg/kg| mg/kg mg/kg
PSRG Protection of Groundwater NE 5.8 45 0.9 150 65 1,500 1,438 0.28 350
Background Threshold Values| 4.0-6.8 7.8 31 48 74,362 672 9.9 13 1.1 161
Sample ID CoII:catri‘:)TT)ate Analytical Results
Background
BGSB-BG-1 (6-7) 10/19/2017 5.0 1.2 <5.1 23 40,000 B 260 1.5 13 0.64 84
BGSB-BG-1 (13-14) 10/19/2017 4.8 0.49 <5.2 6 16,000 B 130 1j <11 0.4 42
BGSB-BG-1 (19-20) 10/19/2017 4.6 3 <25 5.2 38,000 B 48 <9.9 <12 0.33 40
BGSB-BG-2 (2-3) 10/19/2017 5.1 6.8 <11 4.1 47,000 B 100 1.2 47 0.29 110
BGSB-BG-2 (6-7) 10/19/2017 5.2 1.3 <12 13 49,000 B 200 <4.7 <13 0.19 120
BGSB-GWA-25 (6-7) 10/19/2017 4.9 1.5 <13 15 52,000 B,M| 93 3.7j <12 0.65 120
BGSB-GWA-25 (14-15) 10/19/2017 5.2 2.8 <5.1 23 15,000 B 850 1.7]j <12 M 0.3 44
GWA-25D (8.5 - 10) 05/11/2015 5.1j <5.6 <14 11.8 23,500 254 <2.8 <268 <5.6 51.4
Beyond Ash Basin Waste Boundary
AS-1D (3.5 - 5) 05/13/2015 5.3j <7.1 9j 8.6 12,800 357 <3.5 <347 <7.1 15.8
AS-1D (28.5 - 30) 05/13/2015 6.1j <7 16.6j | 10.4 22,800 300 3] <356 <7 32.4
AS-1D (58.5 - 60) 05/13/2015 7.2j <6.9 | <17.2| <6.9 3,120 22.4 8.2 <338 <6.9 <6.9
AS-1D (68.5 - 70) 05/13/2015 5.5j <7 <17.4| <7 4,310 30 4.3 <350 <7 <7
AS-4D (63.5 - 65) 05/05/2015 5.6j <6.6 | <16.6 | <6.6 6,690 148 2.1j <323 <6.6 <6.6
AS-5BRU (33.5 - 35) 04/10/2015 6.5] <6.1 | <15.3 | <6.1 3,280 95.7 <3.1 <295 <6.1 <6.1
AS-6D (48.5 - 50) 04/30/2015 5.3] 57 | 124 221 14,700 944 <3.1 <323 <6.3 20.9
AS-7D (3.5 - 5) 05/18/2015 5.1j <7.7 | 145j| 6.5j 20,900 168 <3.9 <374 <7.7 24.6
BG-1D (3.5 - 5) 02/23/2015 5.4j <3 <3 7.5 35,900 75.2 4.4 <314 <1.2 59.7
BG-1D (8.5 - 10) 02/23/2015 5.7j 1.4 <13.3 8.1 17,400 64.7 7.6 <267 0.7j 31
GWA-20D (3 - 5) 04/23/2015 7.8j <5 <126 | 2.9j 5,150 225 2.1j <264 <5 10.2
GWA-21BRU (5 - 5) 05/08/2015 7.8j 2.9j <14 7.1 19,200 242 5.4 224 j- <5.6 22.7
GWA-21BRU (10 - 10) 05/08/2015 5.5j 3.6j | <14.8 | 31.3 23,600 243 3.9 239 j- <5.9 26.7
GWA-22S (3 - 5) 05/04/2015 9.2 <8.1 | <20.2 | 6.6] 27,900 256 3.9j <407 <8.1 50.4
GWA-23D (15.8 - 15.8) 05/08/2015 4.2 <5.1 | <12.7| 21.2 36,800 170 <2.5 <256 <5.1 22.4
GWA-26D (13.5 - 15) 05/07/2015 5.9]j <6.3 | <15.7| 5.9j 16,200 189 <3.1 <322 <6.3 17.8
GWA-27D (13.5 - 15) 03/03/2015 5.5] 0.95j | 16.1 73.3 17,600 1,240 0.39j <292 0.74j 23.8
GWA-27D (24.9 - 24.9) 06/08/2015 5.6] 4.8j | <12.7| 73.8 24,900 1,190 <2.5 <252 <5.1 30.3

Notes:

Prepared by: TIG

Checked by: VIH

|:| - Bold highlighted concentration indicates exceedance of the Inactive Hazardous Sites Branch PSRG Table (May 2019) for Protection of
Groundwater or the Background Threshold Value (BTV), whichever is higher.

< - Concentration not detected at or above the adjusted reporting limit.
B - Target analyte detected in method blank at or above the reporting limit. Target analyte concentration in sample is less than 10X the concentration in
the method blank. Analyte concentration in sample could be due to blank contamination.

j - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.

j- Estimated concentration, biased low.

M - Matrix spike / matrix spike dup failure.

mg/kg - milligrams per kilogram

NE - not established

PSRG - preliminary soil remediation goals

S.U. - standard units
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TABLE 6-4
SOURCE AREA INTERIM ACTIONS
ACTIVE ASH BASIN

CORRECTIVE ACTION PLAN UPDATE

CLIFFSIDE STEAM STATION

DUKE ENERGY CAROLINAS, LLC, MOORESBORO, NC

Groundwater
Remedy
Component

Rationale

Active Ash Basin
Decanting

Active source remediation by removing ponded water in the AAB.
Decanting will lower the hydraulic head within the coal ash basin
and reduce hydraulic gradients, reducing groundwater seepage
velocities and COI transport potential. Decanting will return the
groundwater flow system to its approximate condition, prior to
construction of the ash basin, with the re-establishment of the
former Suck Creek stream channel.

Source Area
Stabilization

AAB downstream dam modifications including spillway and riser
repair and the installation of a new spillway.

Notes:

COI - Constituent of Interest

Prepared by: SAS Checked by: TIG
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TABLE 6-10

NPDES PERMIT LIMITS AND ANTICIPATED GROUNDWATER REMEDIATION PARAMETER LEVELS
ACTIVE ASH BASIN
CORRECTIVE ACTION PLAN UPDATE
CLIFFSIDE STEAM STATION

DUKE ENERGY CAROLINAS, LLC, MOORESBORO, NC

NPDES Outfalls Outfall 002! Outfall 005 Maximum Detected Concentrations by
Flow Zone?
Effluent Limitations and Monitoring Requirements
parameter | jonthy | oy | Moty | o, | sewroite | TR | pearoc
Flow (MGD) NS 1 MGD NS NS NA NA NA
Oil & Grease 15.0 mg/L 20.0 mg/L 15.0 mg/L 20.0 mg/L NA NA NA
TSS 30.0 mg/L 50.0 mg/L 30.0 mg/L 50.0 mg/L 23.2 mg/L 14.7 mg/L 15.8 mg/L
Total Chromium 0.2 mg/L 0.20 mg/L 0.2 mg/L 0.2 mg/L 0.008 mg/L 0.02 mg/L 0.02 mg/L
Total Zinc 1.0 mg/L 1.0 mg/L 1.0 mg/L 1.0 mg/L 0.07 mg/L 0.04 mg/L 0.04 mg/L
pH From 6.0 to 9.0 S.U. From 6.0 to 9.0 S.U. 4.1-58S.U.144-9.75.U.| 6.4-8.3S.U.
Total Copper® NA NA 251 pg/L 272 ug/L 3.6 pg/L 5.3 yg/L 4.9 ug/L
Chronic Toxicity NA NA Note 4 NA NA NA
Total Iron? NA NA 1.0 mg/L 1.0 mg/L 4.58 mg/L 9.37 mg/L 2.55 mg/L
Total Residual Chlorine NA NA NS 28 pg/L NA NA NA
5-day BOD; 20° C NA NA 30.0 mg/L 45.0 mg/L NA NA NA
Fecal Coliform (geo. Mean) NA NA 200/100 mL 400/100 mL NA NA NA
Temperature NA NA NS 100°F NA NA NA

Notes:

Prepared by: VTV

1 - Effective beginning on the commencement of the dewatering operation and lasting until permit expiration.

2 - Downgradient groundwater monitoring wells in area of groundwater remediation; Q1 2018 through Q2 2019 data.
3 - Monitoring shall be per occurrence of chemical metal cleaning and sample from a representative discharge.

4 - Chronic Toxicity (Ceriodaphnia) P/F at 3.14%; March, June, September, and December.

MGD - million gallons per day
NS - not specified

NA - not analyzed

TSS - total suspended solids
S.U. - standard units

BOD - biological oxygen demand
mg/L - milligrams per liter

ug - micrograms per liter

mL - milliliters

Checked by TIG
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TABLE 6-11

FEATURE IRRIGATION SYSTEM SETBACK
CORRECTIVE ACTION PLAN UPDATE
CLIFFSIDE STEAM STATION

DUKE ENERGY CAROLINAS, LLC

, MOORESBORO, NC

Irrigation System Setback

Feature (feet)
Spray Drip
Private residence 400 100
Place of assembly owned by permittee 200 15
Surface waters 100 100
Property line 150 50

Prepared by: VIV  Checked by: T1G
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TABLE 6-12
REMEDIAL TECHNOLOGY SCREENING SUMMARY
ACTIVE ASH BASIN
CORRECTIVE ACTION PLAN UPDATE
CLIFFSIDE STEAM STATION
DUKE ENERGY CAROLINAS, LLC, MOORESBORO, NC

Summary of Remedial
Technology Screening

Retain Technology for Further
Consideration

Technology Yes/No Rationale
COlIs pose no unacceptable risk to
. . human health or the environment under
Monitored Natural Attenuation . )
Yes conservative exposure scenarios. MNA
(MNA) X . . .
could be implemented in conjunction
with source control measures.
In-Situ Technologies
Low Permeability Barriers (LPB) No Technically challenging and costly.
Possible application to enhance capture
Groundwater Flushing Yes of mobile COIs (e.g., boron) or to add
amendments to immobilize certain COIs.
Encapsulation No No area where COIs are concentrated.
Permeable Reactive Barrier (PRB) No Boron is not amenable to treatment in a

PRB.

Groundwater Extraction Technologies

Commonly used technology for

Vertical Extraction Wells Yes .
groundwater extraction.
Horizontal or Angular Extraction Modeling indicates that vertical
No . .
Wells extraction wells are sufficient.
Extraction Trenches No Modellqg indicates that \_/e_:rtlcal
extraction wells are sufficient.
Hvdraulic Fracturin No Not warranted based upon the limited
Y 9 extent of COIs in bedrock.
Phytoremediation No Limited additional mass removal.
Groundwater Treatment Technologies
pH Adjustment Yes Retalned for remedial aIterngtlves that
include groundwater extraction.
Precipitation Yes Part of the treatment in the WWTP
P associated with Outfall 005.
Expensive and not expected to be
Ion Exchange No . .
needed to meet discharge requirements.
Membrane Filtration No Expensive and not expected to be

needed to meet discharge requirements.

Page 1 of 2




TABLE 6-12

REMEDIAL TECHNOLOGY SCREENING SUMMARY

ACTIVE ASH BASIN

CORRECTIVE ACTION PLAN UPDATE
CLIFFSIDE STEAM STATION
DUKE ENERGY CAROLINAS, LLC, MOORESBORO, NC

Summary of Remedial
Technology Screening

Retain Technology for Further

Consideration

Technology

Yes/No

Rationale

Management of Extracted Groundwater

Potential to discharge at Outfall 002 or

NPDES Permitted Discharge Yes 005; must modify permit to include
discharge of extracted groundwater

Publicly Owned Treatment Works No Would require installation of

(POTW) infrastructure; NPDES is a better option.

Non-Discharge Permit/Infiltration No Site soils have limited capacity to

Gallery transmit water.
. ) Will not be considered as long as disposal
Non _Dls_charge Permit/Land No via NPDES permitted outfall is a viable
Application .
option.

Beneficial Reuse

Fire Protection No Limited ap_pI|cat|on. Storage is
problematic

Non-Contact Cooling Water No Limited application.

Dust Suppression and Truck Wash No Limited application.

Prepared by: JEC Checked by: TIG

Page 2 of 2




TABLE 6-13
REMEDIAL ALTERNATIVE 2 GROUNDWATER EXTRACTION
AND CLEAN WATER INFILTRATION WELL SUMMARY
ACTIVE ASH BASIN
CORRECTIVE ACTION PLAN UPDATE
CLIFFSIDE STEAM STATION
DUKE ENERGY CAROLINAS, LLC, MOORESBORO, NC

Groundwater Extraction Well System

Number of Wells Flow Zone Total Depth (ft bgs)
3 Saprolite 54 - 60
4 Saprolite/Transition Zone 92 -112
16 Saprolite/Transition Zone/Bedrock 69 - 153

Total Extraction Well Count: 23

Groundwater extraction system flow and operation assumptions:

Modeled groundwater extraction rate: 0.4 to 7.8 gpm per well; average 5.3 gpm per well.
Estimated total system groundwater extraction rate: 122 gpm.

Groundwater extraction wells operate to maintain water level near top of the submersible pump.

Groundwater Infiltration Well System

Number of Wells Flow Zone Total Depth (ft bgs)
21 Saprolite 30-79
17 Saprolite/Transition Zone 70 - 108
8 Saprolite/Transition Zone/Bedrock 87 - 134

1 Horizontal Well Saprolite 5

Total Infiltration Well Count: 47

Groundwater infiltration system flow and operation assumptions:

Modeled groundwater extraction rate: 1.6 to 5.7 gpm per well; average 3 gpm per well.
Modeled horizontal well groundwater infiltration rate: 44.7 gpm per well.

Estimated total system groundwater infiltration rate: 184 gpm.

Prepared by: RAG Checked by: GTC
Notes:

ft bgs - feet below ground surface
gpm - gallons per minute
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TABLE 6-15
MODELED CLEAN WATER INFILTRATION WELL DETAILS
ACTIVE ASH BASIN
CORRECTIVE ACTION PLAN UPDATE
CLIFFSIDE STEAM STATION
DUKE ENERGY CAROLINAS, LLC, MOORESBORO, NC

Approximate Pressure at Well Well Total
Well ID Easting Northing Gro:lzsast;l;:ace H::gv(:tG(:_t):::d Depth Targeted Flow Zones Simulated Flow
(feet) Surface) (ft BGS) (g9pm)
Vertical Clean Water Infiltration Wells
IW-1 1177609.77 | 544864.72 776 10 129 Saprolite/Transition Zone/Bedrock 5.4
IW-2 1177669.80 | 544866.70 770 10 125 Saprolite/Transition Zone/Bedrock 5.4
IW-3 1177844.15 | 544863.18 745 10 103 Saprolite/Transition Zone/Bedrock 5.4
IW-4 1177961.75 | 544866.28 732 10 87 Saprolite/Transition Zone/Bedrock 5.4
IW-5 1178072.26 | 544864.91 747 10 98 Saprolite/Transition Zone/Bedrock 5.4
IW-6 1178183.46 | 544866.51 792 10 133 Saprolite/Transition Zone/Bedrock 5.4
IW-7 1178279.21 | 544863.41 799 10 128 Saprolite/Transition Zone/Bedrock 5.4
IW-8 1178368.50 | 544864.30 815 10 134 Saprolite/Transition Zone/Bedrock 5.7
IW-9 1178187.90 | 545042.20 758 10 101 Saprolite/Transition Zone 4.3
IW-10 1178125.00 | 545045.70 729 10 83 Saprolite/Transition Zone 4.3
IW-11 1178187.40 | 545163.00 736 10 86 Saprolite/Transition Zone 4.3
IW-12 1178243.25 | 545157.33 754 10 98 Saprolite/Transition Zone 4.3
IW-13 1178188.54 | 545270.10 721 10 65 Saprolite/Transition Zone 4.3
IW-14 1178240.34 | 545272.30 734 10 75 Saprolite/Transition Zone 4.3
IW-15 1177802.60 | 545097.50 730 10 70 Saprolite 1.9
IW-16 1177849.10 | 545097.50 720 10 61 Saprolite 1.9
IW-17 1177782.00 | 545044.50 744 10 79 Saprolite 1.9
IW-18 1177850.40 | 545040.60 731 10 65 Saprolite 1.9
IW-19 1177785.10 | 544939.30 750 10 78 Saprolite 1.9
IW-20 1177844.90 | 544938.30 739 10 66 Saprolite 1.9
IW-21 1178237.57 | 545099.15 759 10 60 Saprolite 1.9
IW-22 1178180.00 | 545242.80 725 10 33 Saprolite 1.6
Iw-23 1178233.30 | 545244.60 734 10 37 Saprolite 1.6
IW-24 1178135.60 | 545185.10 721 10 34 Saprolite 1.6
IW-25 1178186.20 | 545187.80 733 10 39 Saprolite 1.6
IW-26 1178239.50 | 545187.80 746 10 44 Saprolite 1.6
IW-27 1178134.70 | 545130.00 726 10 37 Saprolite 1.6
IW-28 1178188.00 | 545132.70 740 10 43 Saprolite 1.6
IW-29 1178232.40 | 545127.40 753 10 49 Saprolite 1.6
IW-30 1178142.70 | 545076.80 737 10 43 Saprolite 1.6
IW-31 1178188.00 | 545075.90 752 10 50 Saprolite 1.6
IW-32 1178236.00 | 545072.30 766 10 56 Saprolite 1.6
IW-33 1177845.50 | 545126.88 719 10 70 Saprolite/Transition Zone 3.1
IW-34 1177776.10 | 545370.60 714 10 79 Saprolite/Transition Zone 3.1
IW-35 1177733.70 | 545332.40 728 10 91 Saprolite/Transition Zone 3.1
IW-36 1177715.30 | 545299.80 740 10 99 Saprolite/Transition Zone 3.1
IwW-37 1177677.10 | 545270.10 745 10 103 Saprolite/Transition Zone 3.1
IW-38 1177664.40 | 545244.70 753 10 108 Saprolite/Transition Zone 3.1
IW-39 1177653.10 | 545192.30 757 10 107 Saprolite/Transition Zone 3.1
IW-40 1177603.60 | 545130.10 760 10 104 Saprolite/Transition Zone 3.1
IwW-41 1177565.40 | 545074.90 764 10 102 Saprolite/Transition Zone 3.1
IW-42 1177798.80 | 545401.10 702 10 70 Saprolite/Transition Zone 3.1
IW-43 1177832.60 | 545447.30 696 10 66 Saprolite/Transition Zone 3.1
IW-44 1178182.70 | 545300.50 721 10 30 Saprolite 1.6
IW-45 1178237.70 | 545300.50 729 10 35 Saprolite 1.6
IW-46 1178136.50 | 545242.80 715 10 30 Saprolite 1.6
Horizontal Clean Water Infiltration Wells
HW-1 | NA [ na 752-765 [ 10 [ 10-15 | Saprolite [ 44.7

Prepared by: GTC Checked by: RAG
Notes:
All depths are approximated and may change depending on site conditions.
Flowrates are approximate and may change depending on site conditions.
DTW - depth to water
ft - feet
ft BGS - feet below ground surface
gpm - gallons per minute
NA - Not applicable
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TABLE 6-16

MODELED GROUNDWATER EXTRACTION WELL DETAILS
ACTIVE ASH BASIN
CORRECTIVE ACTION PLAN UPDATE

CLIFFSIDE STEAM STATION

DUKE ENERGY CAROLINAS, LLC, MOORESBORO, NC

Approximate Operational Total
" . Ground Surface . DTW Well Simulated
Well ID Easting Northing Elevation Maintained In Depth Targeted Flow Zones Flow
(feet) Well (ft BGS) (gpm)
(ft BGS)
Vertical Extraction Wells
EX-1 1177675.17 | 544940.59 766 25 127 Saprolite/Transition Zone/Bedrock 5.6
||EX—2 1177792.42 | 544977.73 747 15 115 Saprolite/Transition Zone/Bedrock 5.6
[Ex-3 1177908.52 | 544976.93 725 5 95 Saprolite/Transition Zone/Bedrock 5.6
||EX—4 1178026.12 | 544980.03 726 5 91 Saprolite/Transition Zone/Bedrock 5.6
[Ex-5 1178136.63 | 544978.66 749 18 105 Saprolite/Transition Zone/Bedrock 5.6
||EX—6 1178247.83 | 544980.26 780 39 126 Saprolite/Transition Zone/Bedrock 5.6
||EX-7 1178343.59 | 544977.16 793 43 133 Saprolite/Transition Zone/Bedrock 5.6
||EX—8 1178432.87 | 544978.05 819 69 153 Saprolite/Transition Zone/Bedrock 5.6
[Ex-9 1178135.50 | 545099.80 731 15 97 Saprolite/Transition Zone/Bedrock 5.6
||EX—10 1178188.50 | 545104.30 748 27 109 Saprolite/Transition Zone/Bedrock 5.6
[Ex-11 1178138.90 | 545219.30 718 15 83 Saprolite/Transition Zone/Bedrock 5.6
||EX—12 1178182.90 | 545215.90 728 18 89 Saprolite/Transition Zone/Bedrock 5.6
||EX-13 1178244.90 | 545217.10 746 26 102 Saprolite/Transition Zone/Bedrock 5.6
||EX—14 1178129.90 | 545332.00 710 13 69 Saprolite/Transition Zone/Bedrock 5.6
||EX-15 1178185.10 | 545329.80 716 15 70 Saprolite/Transition Zone/Bedrock 5.6
||EX—16 1178243.70 | 545328.70 730 20 83 Saprolite/Transition Zone/Bedrock 5.6
[Ex-17 1177798.90 | 545070.60 733 13 97 Saprolite/Transition Zone 7.8
||EX—18 1177857.40 | 545158.40 718 12 92 Saprolite/Transition Zone 7.8
||EX-19 1177690.74 | 544972.35 758 18 112 Saprolite/Transition Zone 7.8
||EX—20 1177750.80 | 545007.50 755 24 109 Saprolite/Transition Zone 7.8
[Ex-21 1177846.70 | 545520.40 682 12 54 Saprolite 0.4
||EX—22 1177788.80 | 545520.40 685 14 60 Saprolite 0.4
(Ex-23 1177729.90 | 545521.30 683 14 58 Saprolite 0.4
Prepared by: GTC Checked by: RAG
Notes:

All depths are approximated and may change depending on site conditions.
Flowrates are approximate and may change depending on site conditions.

DTW - depth to water

ft - feet

ft BGS - feet below ground surface

gpm - gallons per minute

NA - Not applicable
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TABLE 6-17
EFFECTIVENESS MONITORING PLAN ELEMENTS
ACTIVE ASH BASIN
CORRECTIVE ACTION PLAN UPDATE
CLIFFSIDE STEAM STATION
DUKE ENERGY CAROLINAS, LLC, MOORESBORO, NC

Effectiveness Monitoring Plan (EMP) Post-Closure Monitoring Plan (PCMP)
Implemented 30 days after CAP Approval I d after letion of ash basin closure activities
EMP Gr er Well ing Network PCMP Groundwater Well Monitoring Network
(background, downgradient of source areas) (background, downgradient of source areas)
Perfor ing k
AS-2S PMW-1BR PMW-4D
AS-2D PMW-2S PMW-4BR
AS-2BR PMW-2D PMW-5S
CCR-7S PMW-2BR PMW-5D
CCR-7D PMW-3S PMW-5BR
CCR-7BR* PMW-3D PMW-6S
x
PMW-1S PMW-3BR PMW-6D
PMW-1D PMW-4S PMW-6BR
o Continued Monitoring Network
£ GWA-20S GWA-28BR GWA-59BR
GWA-20D GWA-33S GWA-62BRU
GWA-20BR GWA-33D GWA-62BR A PCMP will be implemented at the Site in accor‘dance with
G.S. 130A-309.214(a)(4)k.2 after completion of
GWA-21S GWA-33BR MW-118 ash basin closure activities.
GWA-21BRU GWA-43s MW-11DA
GWA-21BR GWA-43D MW-11BRO
5 GWA-21BRL GWA-43BR* MW-20D
GWA-22S GWA-57S MW-20DR
GWA-22BRU GWA-57BRU MW-23S
GWA-22BR* GWA-57BR MW-23D
GWA-28S GWA-59D MW-23DR
GWA-28BRU
Background Monitoring Wells?!
BG-1S GWA-24D MW-22DR
BG-1D GWA-24BR MW-22BR
GWA-24S GWA-25S MW-24DR
EMP Groundwater Quality> * PCMP Groundwater Quality
o (Semi-A 1 pling Freq Y) (Sampling frequency to be determined)
Alkalinity Iron? Strontium?
1 Aluminum Lithium? Sulfate?
l.; Arsenic? Magnesium Thallium?
c . . " .
o Bicarbonate Alkalinity Manganese? Total Dissolved Solids® Parameters and sampling frequency to be included in the PCMP in
‘3 Boron? Nitrate + Nitrite Total Organic Carbon accordance with G.S. 130A-309.214(a)(4)k.2 when submitted.
Calcium Potassium Total Uranium?
H Cobalt? Sodium Vanadium?
o
Ferrous Iron
F CMP and PCMP Groundwater Field Par s
Water Level Specific Conductivity Temperature
pH Oxidation Reduction Potential Dissolved Oxygen
EMP Review PCMP Review
Annual Effectiveness Monitoring Evaluation and Reporting
o 1) Summary of annual groundwater monitoring results
e 2) Evaluate statistical concentration trends . .
e . N . Annual Evaluation and Reporting:
H 2) Comparison of observed concentrations to model predictions o
a . n N N 1) Summary of annual groundwater monitoring results
0 3) Evaluation of compliance with applicable Standards o N
I . N 2) Evaluate statistical concentration trends
4) Evaluation of system performance and effectiveness - N -
o 3 N N o . 2) Comparison of observed concentrations to model predictions
c 4) Recommend plan adjustments, if applicable, to optimize the remedial . N
© : 3) Evaluation 02L compliance
H action 4) Recommend plan adjustments, if applicable
[ 5-Year Performance Review Reporting 4
= - At a frequency no greater than 5 vears:
> 1) Update background analysis "
7] " ! N . . 1) Update background analysis
-5 2) Confirm Risk Assessment assumptions remain valid X ! N . .
. 2) Confirm Risk Assessment assumptions remain valid
3) Re-evaluate effectiveness of technology 3) Verify model results, update if needed
4) Verify modeling results, update model if needed Y » up
5) Modify corrective action approach, as needed, to achieve compliance
goal established
EMP Duration PCMP Duration
£ ) ) ) I
o 30 days after CAP approval, the EMP will be implemented at the Site and After ash. basm. closure and followmg ash basm. c.losure certlflcatlon.,
o . . . . N a PCMP will be implemented at the Site for a minimum of 30 years in
o ¢ will continue until there is a total of three years of data confirming COIs .
= . . accordance with G. S. 130A-309.214(4)(k)(2).
ol are below applicable Standards at or beyond the compliance boundary, A
=) . . X X L y N Early termination:
o m at which time a request for completion of active remediation will be filed o .
£ g b If groundwater monitoring results are below applicable Standards at the
T 3 with NCDEQ. " -
c o compliance boundary for three years, Duke Energy will request
= letion of corrective action in accordance with G.S. 130A-
g If applicable standards are not met, the EMP will continue and transition comp o " .
= to post-closure monitoring if necessary 309.214(a)(3)b. If groundwater monitoring results are above applicable
) Standards, the PCMP will continue.

* Approved background groundwater monitoring locations
2 Corrective action COIs to monitor plume stability and physical attenuation either from active remedy or natural dilution/dispersion
> The number of monitoring wells and parameters may be adjusted based on additional data and the effects of corrective action.

* Groundwater standards may be modified over time in accordance with 02L .0106(k)
* Proposed new well

Proposed performance monitoring well clusters PMW-1 through PMW-6 are considered replacement wells for well clusters AS-1, AS-7, AS-8, AS-9, CLMW-3, and MW-2, which will be abandoned prior to excavation of the
ash storage area. The location of the replacement well clusters has been optimized for performance monitoring.

Prepared by: TIG  Checked by: SAS

Italicized parameters - parameters for general water quality to evaluate monitoring data quality
Wells indicated in red will have geochemical sondes placed to monitor geochemical conditions
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TABLE 6-18
BORON CONCENTRATIONS IN GROUNDWATER BELOW SOURCE AREA
FORMER UNITS 1-4 ASH BASIN
CORRECTIVE ACTION PLAN UPDATE
CLIFFSIDE STEAM STATION

DUKE ENERGY CAROLINAS, LLC, MOORESBORO, NC

< - concentration not detected at or above the adjusted reporting limit
! - Concentrations have not been detected at or above the adjusted reporting limit across all sampling events

Boron Boron
Well Beneath Number Time Period Concentra!tion Concentration
Ash of Sample of Record Range in Range in
(Flow Zone) Events Groundwater Overlying Pore
(ng/L) Water (pg/L)
IB-1D _ ) 165 - 241
(Deep) 5 06/2015 - 04/2016 <50 (~5' saturated ash)
IB-2AL
(Shallow - 2 06/2015 - 09/2015 480 - 490
Alluvial)
(Deep) 2 06/2015 - 09/2015 <50° (~12’ saturated ash)
1B-21 2 06/2015 - 09/2015 99
(Shallow)
(EI;E(;‘:OBC'T() 3 06/2015 - 09/2015 52 - 57
320 - 390
1B-4D (~13’ saturated ash)
2 06/2015 - 09/2015 <50!
(Deep)
Prepared by: TIG Checked by: SAS
Notes:
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SUMMARY OF UNSATURATED SOIL ANALYTICAL RESULTS
FORMER UNITS 1-4 ASH BASIN

TABLE 6-19

CORRECTIVE ACTION PLAN UPDATE
CLIFFSIDE STEAM STATION
DUKE ENERGY CAROLINAS, LLC, MOORESBORO, NC

Analytical Parameters pH Arsenic | Boron | Cobalt Iron Manganese | Strontium | Sulfate | Thallium | Vanadium
Reporting Units| S.U. mg/kg | mg/kg | mg/kg | mg/kg mg/kg mg/kg mg/kg | mg/kg mg/kg
PSRG Protection of Groundwater NE 5.8 45 0.9 150 65 1,500 1,438 0.28 350
Background Threshold Values| 4.0-6.8 7.8 31 48 74,362 672 9.9 13 1.1 161
Sample ID CoII::t?;':T)ate Analytical Results
Background
BGSB-MW-30 (6-7) 10/17/2017 5.2 4.3B <9.6 M 6.2 73,000 M 160 16 <13 0.39 180 B
BGSB-MW-30 (14-15) 10/17/2017 5.2 2.78B <5.9 30 49,000 190 0.89] <13 0.32 130 B
BGSB-MW-30 (24-25) 10/17/2017 5.6 0.73B <15 12 38,000 390 <6.2 <13 M 0.41 83B
BGSB-MW-32 (2-3) 10/19/2017 4.8 12 <14 2.4 44,000 B 40 6.9 35 0.31 89
BGSB-MW-32 (14-15) 10/19/2017 4.4 6.4 <4.8 2.6 40,000 B 130 0.6] <12 0.15 71
MW-30D (3.5 - 5.5) 02/23/2015 59j 3.2j <3.9 7.3 48,500 145 1.1 <394 <1.6 97.8
MW-30D (8.5 - 10) 02/23/2015 6.0j 2.4j <4.1 3.3j 27,300 89 1.6 <396 <4.1 70.3
MW-30D (18.5 - 20) 02/23/2015 5.0j 3.5j <4.7 2.4j 60,600 215 <0.94 <488 <1.9 125
MW-30D (28.5 - 30) 02/23/2015 6.1 3.6j 27.3] 36.1 38,700 979 <7.7 <380 1j 93.8
MW-32D (3.5 - 5) 02/23/2015 5.2j 3.8 <30.1 5.7 48,700 148 1.4 204 j <1.2 96.7
MW-32D (8.5 - 10) 02/25/2015 6]j 1.9] <30.6 6.7 44,800 107 2 <309 <1.2 74.5
MW-32D (18.5 - 20) 02/25/2015 5.9j 1.7 <3.3 3.2 2,760 62 13.3 <321 <1.3 3
MW-32S (22.5 - 24) 03/12/2015 6.3] 7.9 <38.9 33.8 46,400 910 1.4 j+ <387 <3.9 90.1
Beyond Ash Basin Waste Boundary
GWA-10D (13.5 - 15) 04/21/2015 7.6j 10.3 11.1j 5.4 j+ 11,100 208 4.2 228j <6.8 20.2
GWA-12BRU (20 - 23.5) 03/31/2015 6.5] <2.7 6.8 3 7,640 152 <2.7 <266 <2.7 5
GWA-13BR (13 - 14.5) 03/04/2015 5.9]j 2.2 24.8] 22.9 34,700 624 <7.7 <377 0.85] 73.7
GWA-29D (16.2 - 16.2) 05/07/2015 6.6 ] <5 <12.4 9.2 20,000 174 <2.5 <258 <5 17.3
Prepared by: TIG Checked by: VIH
Notes:

|:| - Bold highlighted concentration indicates exceedance of the Inactive Hazardous Sites Branch PSRG Table (May 2019) for Protection of Groundwater or the
Background Threshold Value (BTV), whichever is higher.

< - Concentration not detected at or above the adjusted reporting limit.

B - Target analyte detected in method blank at or above the reporting limit. Target analyte concentration in sample is less than 10X the concentration in the method
blank. Analyte concentration in sample could be due to blank contamination.

j - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.

j+ - Estimated concentration, biased high.
M - Matrix spike / matrix spike dup failure.
mg/kg - milligrams per kilogram

NE - not established

PSRG - preliminary soil remediation goals

S.U. - standard units
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TABLE 6-24
REMEDIAL TECHNOLOGY SCREENING SUMMARY
FORMER UNITS 1-4 ASH BASIN
CORRECTIVE ACTION PLAN UPDATE
CLIFFSIDE STEAM STATION
DUKE ENERGY CAROLINAS, LLC, MOORESBORO, NC

Summary of Remedial Retain Technology for Further
Technology Screening Consideration
Technology Yes/No Rationale

COlIs pose no unacceptable risk to
human health or the environment under
Yes conservative exposure scenarios. MNA
could be implemented in conjunction
with source control measures.

Monitored Natural Attenuation
(MNA)

In-Situ Technologies

Low Permeability Barriers (LPB) No Technically challenging and costly.
The source of COIs has been excavated
Groundwater Flushing No and the concentrations of COIs appear to
be stable.
Encapsulation No No area where COIs are concentrated.

Boron is not amenable to treatment in a

Permeable Reactive Barrier (PRB) No PRB

Groundwater Extraction Technologies

The source of COIs has been excavated
Vertical Extraction Wells No and the concentrations of COIs appear to
be stable.

Horizontal or Angular Extraction The source of COIs has been excavated

No and the concentrations of COIs appear to
Wells
be stable.
The source of COIs has been excavated
Extraction Trenches No and the concentrations of COIs appear to
be stable.
Hydraulic Fracturing No Not warranted based upon the limited

extent of COIs in bedrock.

Groundwater extraction by TreeWells™
Phytoremediation Yes could act as a barrier to mitigate COIs to
the Broad River.

Groundwater Treatment Technologies

No extraction of groundwater is

pH Adjustment No anticipated for Former Units 1-4 Ash
Basin.
No extraction of groundwater is
Precipitation No anticipated for Former Units 1-4 Ash
Basin.
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TABLE 6-24
REMEDIAL TECHNOLOGY SCREENING SUMMARY
FORMER UNITS 1-4 ASH BASIN
CORRECTIVE ACTION PLAN UPDATE
CLIFFSIDE STEAM STATION
DUKE ENERGY CAROLINAS, LLC, MOORESBORO, NC

Summary of Remedial Retain Technology for Further
Technology Screening Consideration
Technology Yes/No Rationale
No extraction of groundwater is
Ion Exchange No anticipated for Former Units 1-4 Ash
Basin.
No extraction of groundwater is
Membrane Filtration No anticipated for Former Units 1-4 Ash
Basin.

Management of Extracted Groundwater

NPDES Permitted Discharge No Groundwater extraction is not retained

Publicly Owned Treatment Works Groundwater extraction is not retained
No

(POTW)

Non-Discharge Permit/Infiltration No Groundwater extraction is not retained

Gallery

Non-Discharge Permit/Land No Groundwater extraction is not retained

Application

Beneficial Reuse

Fire Protection No Groundwater extraction is not retained

Non-Contact Cooling Water No Groundwater extraction is not retained

Dust Suppression and Truck Wash No Groundwater extraction is not retained

Prepared by: TJG Checked by: JEC
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TABLE 6-25
REMEDIAL ALTERNATIVE 2 TREEWELL SUMMARY
FORMER UNITS 1-4 ASH BASIN
CORRECTIVE ACTION PLAN UPDATE
CLIFFSIDE STEAM STATION
DUKE ENERGY CAROLINAS, LLC, MOORESBORO, NC

Phytoremediation and TreeWell Technology System

Number of TreeWells Flow Zone Total Depth (ft bgs)

286 Saprolite/Transition Zone 30-40

Groundwater removal projections for TreeWell system:
Groundwater removal rate of the system will be approximately 3.1 million gallons per year upon reaching maturity

Prepared by: VTV Checked by: GTC
Notes:

ft bgs - feet below ground surface
gpm - gallons per minute
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Groundwater Monitoring Network

Sampling Parameters and Frequency

Review and Reporting

Monitoring Program
Duration

TABLE 6-27

EFFECTIVENESS MONITORING PLAN ELEMENTS
FORMER UNITS 1-4 ASH BASIN
CORRECTIVE ACTION PLAN UPDATE
CLIFFSIDE STEAM STATION
DUKE ENERGY CAROLINAS, LLC, MOORESBORO, NC

Effectiveness Monitoring Plan (EMP)
Implemented 30 days after CAP Approval

Post-Closure Monitoring Plan (PCMP)
Implemented after completion of ash basin closure activities

EMP Groundwater Well Monitoring Network
(background, downgradient of source areas)

PCMP Groundwater Well Monitoring Network
(background, downgradient of source areas)

Performance Monitoring Network

CCR-IB-1S GWA-10S 1B-6S
CCR-IB-1D GWA-10D 1B-6D
CCR-IB-3S GWA-11S I1B-6BR*
CCR-IB-3D GWA-11BRU 1B-7S
CCR-IB-3BR GWA-11BR 1B-7D

Background Monitoring Wells'

GWA-30S MW-30DA MW-32D
GWA-30BR MW-32S MW-32BR

MW-30S

A PCMP will be implemented at the Site in accordance with
G.S. 130A-309.214(a)(4)k.2 after completion of
ash basin closure activities.

EMP Groundwater Quality> *
(Semi-Annual Sampling Frequency)

PCMP Groundwater Quality
(Sampling frequency to be determined)

Alkalinity Ferrous Iron Sodium
Aluminum Iron? Strontium?
Arsenic? Lithium? Sulfate?
Bicarbonate Alkalinity Magnesium Total Dissolved Solids?

Parameters and sampling frequency to be included in the PCMP in
accordance with G.S. 130A-309.214(a)(4)k.2 when submitted.

Boron? Manganese? Total Organic Carbon
Calcium Nitrate + Nitrite Total Radium?
Cobalt? Potassium Vanadium?
CMP and PCMP Groundwater Field Parameters
Water Level Specific Conductivity Temperature
pH Oxidation Reduction Potential Dissolved Oxygen
EMP Review PCMP Review

Annual Effectiveness Monitoring Evaluation and Reporting
1) Summary of annual groundwater monitoring results
2) Evaluate statistical concentration trends
2) Comparison of observed concentrations to model predictions
3) Evaluation of compliance with applicable Standards
4) Evaluation of system performance and effectiveness
4) Recommend plan adjustments, if applicable, to optimize the remedial
action
5-Year Performance Review Reporting
1) Update background analysis
2) Confirm Risk Assessment assumptions remain valid
3) Re-evaluate effectiveness of technology
4) Verify modeling results, update model if needed
5) Modify corrective action approach, as needed, to achieve compliance
goal established

Annual Evaluation and Reporting:
1) Summary of annual groundwater monitoring results
2) Evaluate statistical concentration trends
2) Comparison of observed concentrations to model predictions
3) Evaluation 02L compliance
4) Recommend plan adjustments, if applicable
At a frequency no greater than 5 years:
1) Update background analysis
2) Confirm Risk Assessment assumptions remain valid
3) Verify model results, update if needed

EMP Duration

PCMP Duration

30 days after CAP approval, the EMP will be implemented at the Site
and will continue until there is a total of three years of data confirming
COlIs are below applicable Standards at or beyond the compliance
boundary, at which time a request for completion of active remediation
will be filed with NCDEQ.

If applicable standards are not met, the EMP will continue and transition
to post-closure monitoring if necessary.

After ash basin closure and following ash basin closure certification,
a PCMP will be implemented at the Site for a minimum of 30 years in
accordance with G. S. 130A-309.214(4)(k)(2).

Early termination:

If groundwater monitoring results are below applicable Standards at
the compliance boundary for three years, Duke Energy will request
completion of corrective action in accordance with G.S. 130A-
309.214(a)(3)b. If groundwater monitoring results are above
applicable Standards, the PCMP will continue.

 Approved background groundwater monitoring locations
2 Corrective action COIs to monitor plume stability and physical attenuation either from active remedy or natural dilution/dispersion
3 The number of monitoring wells and parameters may be adjusted based on additional data and the effects of corrective action.

4 Groundwater standards may be modified over time in accordance with 02L .0106(k)

* Proposed new well

Italicized parameters - parameters for general water quality to evaluate monitoring data quality
Wells indicated in red will have geochemical sondes placed to monitor geochemical conditions

Prepared by: TIG Checked by: SAS
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TABLE 6-28
BORON CONCENTRATIONS IN GROUNDWATER BELOW SOURCE AREA
UNIT 5 INACTIVE ASH BASIN
CORRECTIVE ACTION PLAN UPDATE
CLIFFSIDE STEAM STATION
DUKE ENERGY CAROLINAS, LLC, MOORESBORO, NC

Boron Boron
Well Beneath Number . . Concentration Concentra!tlon
of Time Period . Range in
Ash S I f R d Range in Overlying Pore
(Flow Zone) amp'e of Recor Groundwater
Events (na/1) Water
H9 (Hg/1)
U5-2BR
(Bedrock) 13 03/2016 - 01/2019 58.3 - 140 192 - 470
(~10’ saturated
U>-2D 16 06/2015 - 01/2019 109 - 286 ash)
(Deep)
6 06/2015 - 06/2016 103 - 160 (~50' saturated
(Deep)
ash)
Prepared by: T1G Checked by: SAS
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TABLE 6-29
SUMMARY OF UNSATURATED SOIL ANALYTICAL RESULTS

UNIT 5 INACTIVE ASH BASIN
CORRECTIVE ACTION PLAN UPDATE

CLIFFSIDE STEAM STATION

DUKE ENERGY CAROLINAS, LLC, MOORESBORO, NC

Analytical Parameters| pH Arsenic | Boron | Chromium | Cobalt Iron Manganese | Strontium | Sulfate | Thallium | Vanadium
Reporting Units| S.uU. mg/kg | mg/kg mg/kg mg/kg | mg/kg mg/kg mg/kg mg/kg [ mg/kg mg/kg
PSRG Protection of Groundwater NE 5.8 45 3.8 0.9 150 65 1,500 1,438 0.28 350
Background Threshold Values| 4.0-6.8 7.8 31 142 48 74,362 672 9.9 13 1.1 161
Sample ID Collescatli':al:\IeDate Analytical Results
Background
BG-02D (3.5 - 5) 02/23/2015 5.5j <3.5 <69.4 84 15.2 61,500 234 1.1 <353 <1.4 110
BG-02D (8.5 - 10) 02/23/2015 5.2j 3.3j 18.4 j- 85.5 22 39,100 591j <3.2 <310 <3.2 75.7
BG-02D (18.5 - 20) 02/23/2015 5.5j 3.4j 21.7 109 19.3 22,000 415 <0.83 <400 <4.2 60.1
BG-02D (28.5 - 30) 02/23/2015 5.7j 3.5 <16.9 71.2 25.6 16,600 517 0.9 <330 <1.4 52.9
BGSB-MW-30 (6-7) 10/17/2017 5.2 4.3B <9.6 M 120 6.2 73,000 M 160 16 <13 0.39 180 B
BGSB-MW-30 (14-15) 10/17/2017 5.2 2.78B <5.9 91 30 49,000 190 0.89j <13 0.32 130B
BGSB-MW-30 (24-25) 10/17/2017 5.6 0.73B <15 94 12 38,000 390 <6.2 <13 M 0.41 83B
BGSB-MW-32 (2-3) 10/19/2017 4.8 12 <14 69 2.4 44,000 B 40 6.9 35 0.31 89
BGSB-MW-32 (14-15) 10/19/2017 4.4 6.4 <4.8 41 2.6 40,000 B 130 0.6j <12 0.15 71
MW-30D (3.5 - 5.5) 02/23/2015 59]j 3.2j <3.9 79.9 7.3 48,500 145 1.1 <394 <1.6 97.8
MW-30D (8.5 - 10) 02/23/2015 6.0j 24j <4.1 48.1 3.3]j 27,300 89 1.6 <396 <4.1 70.3
MW-30D (18.5 - 20) 02/23/2015 5.0j 3.5j <4.7 80.6 24j 60,600 215 <0.94 <488 <1.9 125
MW-30D (28.5 - 30) 02/23/2015 6.1j 3.6j 27.3j 88.6 36.1 38,700 979 <7.7 <380 1j 93.8
MW-32D (3.5 - 5) 02/23/2015 5.2j 3.8 <30.1 79.8 5.7 48,700 148 1.4 204 <1.2 96.7
MW-32D (8.5 - 10) 02/25/2015 6] 1.9]j <30.6 50.5 6.7 44,800 107 2 <309 <1.2 74.5
MW-32D (18.5 - 20) 02/25/2015 59j 1.7 <3.3 3.7 3.2 2,760 62 13.3 <321 <1.3 3
MW-32S (22.5 - 24) 03/12/2015 6.3] 7.9 <38.9 116 33.8 46,400 910 1.4 j+ <387 <3.9 90.1
MW-42D (28.5 - 30) 02/23/2015 6.6] 1.8 <4 85.4 13.1 21,600 321 7.1 <423 0.89j 50.9
Beyond Ash Basin Waste Boundary
GWA-03D (48.5 - 50) 04/16/2015 6.5] 3.9 j- <17.9 144 17.9 42,800 463 4.5 <355 <7.2 105
GWA-05BRU (13.5 - 15) 02/23/2015 5.7j 26]j <19.7 129 25.2 26,700 498 2.7 <386 0.84j 85.8
GWA-05S (13.5 - 15) 03/06/2015 NA NA NA NA NA NA NA NA NA NA NA
GWA-06D (28.5 - 30) 05/08/2015 6.0] <9.7 <24.2 130 20.7 32,800 601 10.1 <466 <9.7 78.8
GWA-31BR (4 - 4) 04/21/2015 7.1j 7.7 31.3 98.8 17.5 35,200 401 5.5 <317 <6.6 79.9
GWA-31D (7 - 7) 04/23/2015 10.7 j <5 20.9 69.2 5.8 22,900 266 2j 135j <5 61.5
GWA-31D (8.7 - 8.7) 04/23/2015 11.5j 4.5j 41.6 43 7.1 15,500 403 115 162 j <5.3 37.1
GWA-32D (11.7 - 11.7) 06/05/2015 5.8]j <5.3 <13.2 <1.3 <5.3 1,720 13.2 <2.6 <264 <5.3 <5.3
MW-38D (33.5 - 35) 03/02/2015 6.0j 3 <3 16.3 43.7 15,100 317 4.1 <298 <1.2 31.7
MW-38S (33.5 - 35) 03/04/2015 NA NA NA NA NA NA NA NA NA NA NA
MW-40BRU (3.5 - 5) 03/30/2015 7.1j <6.1 <15.2 89.2 22.2 31,100 411 3.9 <295 <6.1 71.6

Notes:

Prepared by: TJG Checked by: VIH

|:| - Bold highlighted concentration indicates exceedance of the Inactive Hazardous Sites Branch PSRG Table (May 2019) for Protection of Groundwater
or the Background Threshold Value (BTV), whichever is higher.
< - Concentration not detected at or above the adjusted reporting limit.

B - Target analyte detected in method blank at or above the reporting limit. Target analyte concentration in sample is less than 10X the concentration in the method blank.
Analyte concentration in sample could be due to blank contamination.

j - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.

j- - Estimated concentration, biased low.

j+ - Estimated concentration, biased high.

M - Matrix spike / matrix spike dup failure.

mg/kg - milligrams per kilogram

NA - not analyzed
NE - not established

PSRG - preliminary soil remediation goals

S.U. - standard units
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TABLE 6-30
SOURCE AREA INTERIM ACTIONS
UNIT 5 INACTIVE ASH BASIN
CORRECTIVE ACTION PLAN UPDATE
CLIFFSIDE STEAM STATION
DUKE ENERGY CAROLINAS, LLC, MOORESBORO, NC

Groundwater
Remedy Rationale
Component
Source Area U5 AB main dam modifications including the installation of a new
Stabilization spillway.

Prepared by: SAS Checked by: TIG
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TABLE 6-35

NPDES PERMIT LIMITS AND ANTICIPATED GROUNDWATER REMEDIATION
PARAMETER LEVELS
UNIT 5 INACTIVE ASH BASIN

CORRECTIVE ACTION PLAN UPDATE

CLIFFSIDE STEAM STATION
DUKE ENERGY CAROLINAS, LLC, MOORESBORO, NC

1
NPDES Outfalls Outfall 002 Outfall 005 Maximum Detected Concentrations by
Flow Zone?
Effluent Limitations and Monitoring Requirements
Parameter Monthly D?"y Monthly Daily Maximum| Saprolite Transition Bedrock
Average Maximum Average Zone
Flow (MGD) NS 1 MGD NS NS NA NA NA
Qil & Grease 15.0 mg/L 20.0 mg/L 15.0 mg/L 20.0 mg/L NA NA NA
TSS 30.0 mg/L 50.0 mg/L 30.0 mg/L 50.0 mg/L 9.2 mg/L 12.7 mg/L 6 mg/L
Total Chromium 0.2 mg/L 0.20 mg/L 0.2 mg/L 0.2 mg/L 0.003 mg/L 0.02 mg/L 0.002 mg/L
Total Zinc 1.0 mg/L 1.0 mg/L 1.0 mg/L 1.0 mg/L 0.05 mg/L 0.25 mg/L 0.008 mg/L
pH From 6.0 to 9.0 S.U. From 6.0 to 9.0 S.U. 3.7-6.4S.U.|3.0-6.1S.U.|6.4-6.9S.U.
Total Copper® NA NA 251 pg/L | 272 pg/L 9.6 pg/L 2.8 ug/L 0.72 pg/L
Chronic Toxicity NA NA Note 4 NA NA NA
Total Iron® NA NA 1.0 mg/L 1.0 mg/L 20.9 mg/L 23.4 mg/L 2.95 mg/L
Total Residual Chlorine NA NA NS 28 ug/L NA NA NA
5-day BOD; 20° C NA NA 30.0 mg/L 45.0 mg/L NA NA NA
Fecal Coliform (geo. Mean) NA NA 200/100 mL 400/100 mL NA NA NA
Temperature NA NA NS 100° F NA NA NA

Notes:

Prepared by: VTV

1 - Effective beginning on the commencement of the dewatering operation and lasting until permit expiration.

2 - Downgradient groundwater monitoring wells in area of groundwater remediation; Q1 2018 through Q2 2019 data.
3 - Monitoring shall be per occurrence of chemical metal cleaning and sample from a representative discharge.

4 - Chronic Toxicity (Ceriodaphnia) P/F at 3.14%; March, June, September, and December.

MGD - million gallons per day

NS - not specified
NA - not analyzed

TSS - total suspended solids

S.U. - standard units

BOD - biological oxygen demand

mg/L - milligrams per liter
Ug - micrograms per liter
mL - milliliters

Checked by TIG
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TABLE 6-36
REMEDIAL TECHNOLOGY SCREENING SUMMARY
UNIT 5 INACTIVE ASH BASIN
CORRECTIVE ACTION PLAN UPDATE
CLIFFSIDE STEAM STATION
DUKE ENERGY CAROLINAS, LLC, MOORESBORO, NC

Summary of Remedial
Technology Screening

Retain Technology for Further
Consideration

Technology Yes/No Rationale
COlIs pose no unacceptable risk to
. . human health or the environment under
Monitored Natural Attenuation . .
Yes conservative exposure scenarios. MNA

(MNA) X , . .
could be implemented in conjunction
with source control measures.

In-Situ Technologies

Low Permeability Barriers (LPB) No Technically challenging and costly.
Mobile COIs are not the major concern.

Groundwater Flushing No Modeling indicates that extraction will
exert hydraulic control.

Encapsulation No No area where COIs are concentrated.

Permeable Reactive Barrier (PRB) Yes Potentially applicable for mitigation of

low pH water.

Groundwater Extraction Technologies

Commonly used technology for

Vertical Extraction Wells Yes .
groundwater extraction.
Horizontal or Angular Extraction Modeling indicates that vertical
No . .
Wells extraction wells are sufficient.
A shallow trench could capture and
Extraction Trenches Yes control of the acidic groundwater near
the saddle dam.
Hvdraulic Fracturin No Not warranted based upon the limited
Y 9 extent of COIs in bedrock.
Phytoremediation No Limited additional mass removal.
Groundwater Treatment Technologies
i Retained for remedial alternatives that
pH Adjustment Yes . -
include groundwater extraction.
Precipitation Yes Part of the treatment in the WWTP
P associated with Outfall 005.
Expensive and not expected to be
Ion Exchange No : .
needed to meet discharge requirements.
Membrane Filtration No Expensive and not expected to be

needed to meet discharge requirements.

Page 1 of 2




TABLE 6-36
REMEDIAL TECHNOLOGY SCREENING SUMMARY
UNIT 5 INACTIVE ASH BASIN
CORRECTIVE ACTION PLAN UPDATE
CLIFFSIDE STEAM STATION
DUKE ENERGY CAROLINAS, LLC, MOORESBORO, NC

Summary of Remedial Retain Technology for Further
Technology Screening Consideration
Technology Yes/No Rationale
Management of Extracted Groundwater
Potential to discharge at Outfall 002 or
NPDES Permitted Discharge Yes 005; must modify permit to include
discharge of extracted groundwater
Publicly Owned Treatment Works No Would require installation of
(POTW) infrastructure; NPDES is a better option.
Non-Discharge Permit/Infiltration No Site soils have limited capacity to
Gallery transmit water.
. ) Will not be considered as long as disposal
Non _Dls_charge Permit/Land No via NPDES permitted outfall is a viable
Application .
option.

Beneficial Reuse

Fire Protection No Limited ap_pI|cat|on. Storage is
problematic

Non-Contact Cooling Water No Limited application.

Dust Suppression and Truck Wash No Limited application.

Prepared by: TIG Checked by: JEC
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TABLE 6-37
REMEDIAL ALTERNATIVE 3 EXTRACTION WELL AND SOURCE
CONTROL TRENCH SUMMARY
UNIT 5 INACTIVE ASH BASIN
CORRECTIVE ACTION PLAN UPDATE
CLIFFSIDE STEAM STATION
DUKE ENERGY CAROLINAS, LLC, MOORESBORO, NC

Groundwater Extraction System

Number of Wells Flow Zone Total Depth (ft bgs)
12 Saprolite/Transition Zone 98 - 122
1 (Source Control Trench) Saprolite 17 - 19

Total Extraction Well Count: 13

Groundwater extraction system flow and operation assumptions:

Modeled groundwater extraction rate: 0.6 to 2.7 gpm per well; average 1.8 gpm per well.
Estimated total system groundwater extraction rate: 21.6 gpm.

Groundwater extraction wells operate to maintain water level near top of the submersible pump.

Prepared by: VTV Checked by: RAG
Notes:

ft bgs - feet below ground surface
gpm - gallons per minute

Page 1 of 1




T Jo T abed

ars :Aq paxoayd 31D :Aq pasedaud

J919WeIp Ul $S3| 4O SI212WOLDIW QT SI 1BY] Ja11ew e ndied JO SUOISSIWS aulogJy - OF|Ald

(S42Y10 pue ‘apIX0LI} JNY|NS ‘DPIXOIP JNYNS ‘DPIXOUOW JNYINS JO UOIIBUIGUIOD) SIPIXO JNJNS JO SUOISSIWS dU40qdlY - X0S

(apixo1p ua8oJyiu pue apIxouow UISOJNU JO UOITBUIGUIOD) SIPIXO UDBOIMU JO SUOISSILWS BUIOGUIY - XON

SHUN |ewJtsyL ysiug UoljiN - N19NIN

9pPIXOIP UOQJED 4O SUOISSIWS dUIOQUIY - £0D

TSOJON

2¢0+321°S €0+32S°) 00+3¥L°L uoj oW suolssiwg jejol
Go+38Y 'Y GO+35SY L0+3bY'L NLanN pasn ABiauz |ejo
10-3.¥°¢C 00+3.0°L G0-38G'8 uoj ouBW suoissiwg °%pd |elol
00+381L°L 00+362°G G0-36%°L uoj ousw suoissiwg *OS [eol
00+368°L 00+381°¢€ ¥0-3€CV uo} olipawl suolss|wa *ON [ejoL
20-3er’L 20-35C°L 00+300°0 uoj} oujew suoissiwg %\ d 8)suQ
¢0-3v¥0°¢ ¢0-319°L 00+300°0 uo} olipawl suolssiwg *OS 8)su0
10-320'v 10-305°¢ 00+300°0 uoj ousw suoIssiwe *ON sjsuQ
¢0+360°'G €0+31G°L 00+3avlL’L uoj oUW suoissiwg ¢09H
pue m__hﬁcw“_hﬁ_.m“mmww ﬂ”mw_uosom fis|en yusunsnipy Hd Aq uoneipaway VNIN Aq uoneipaway suan suoissiua
JOJEMPUNGIS — ¢ SARELIENY [EIPOWEY 19)eMpPUNO.L) — Z SAIJBUId)}|Y [elpaway 19)eMpPUNO.L) — | SAIJBUId)}Y [eIpaway SAIEUISHY [BIPOWSY

ON ‘0Od09STUOOW D711 SYNITOUVI ADYINI DINA

NOILV1S WV3LlS 3AIS44dITO
311vVddN NVi1d NOILDV IAILDIWNAUO0D
NISVEd HSVY IAILOVNI S LINN
SIAILVNYILTVY NOILVIAIWIY 04 SNOSIUVAWOD ALITIGVNIVLISNS TVLNIWNOUIANI

8€-9 3149Vl




d|qedj|dde joN - VN
21nuiw Jad suojeb - wdb
9oeyIns punodb mojaq 399 - SOg Y

1994 - Y

J33em 03 ydap - M1a
*SU0I}Ipu0d 93)is uo buipuadap abueyd Aew pue sjewixoidde aie sa1eIMO|S
"SUOI3Ipuod a31s uo buipuadap abueyod Aew pue pajewixoidde aie syidop ||v

TSSI0N

vy :Aq paxoay)d 519 :Aq paJedaud
v'T auoz uonisued] /ayjoides 44\ LT 604 0T'LEESPS|06°6SCPLTT ¢T-SN-X3
At auoz uoljisued] /ayj0ides (44" 6¢ 80 00°'TOPSPS |08 6V CHLTT TT-9N-X3
L0 duoz uonisued] /ayjoides 44\ 144 STL 0£'99%S¥S |08'8VTHLTT 0T-SN-X3
0'¢ auoz uoljisued| /a3j0ides PIT [44 T1L 0S°/PSSPS|00°TOCHLTT 6-GN-X3
8'T duoz uonisued] /ayjoides 149" €¢ STL 00'vCSSPS |0E°€E60PLTT 8-5N-X3
T'T auoz uopjisued| /ayj0ides 86 T¢ v1L 02 LTSSPS|0T PTIOVLTT £-SN-X3
90 duoz uonisued] /ayjoides 06 6T YL 0C'CTSSPS|0T'SPEELTT 9-SN-X3
T auoz uopisued] /ayjoides 90T 4! L0L 06°024SPS|0C PS8ELTT S-SN-xX3
e duoz uonisued] /ayjoides 86 €T 0TL 0£'¥94S¥S|0£°000¥LTT P-aN-X3
L'C auoz uoljisued| /a3j0ides 90T LT T1L 0S°20LSPS |0V TV v LTT €-9N-X3
S'¢ duoz uonisued] /ayjoides 86 LT 1L 06°'CS/S¥S|08°08THLTT ¢-SN-X3
S'¢ auoz uopisued] /ayjoides 86 14} 60Z 0T'S08SPS|06°9CTHLTT T-SN-X3

S||9M uoIde.i1X3 |edIMdA
AM,_M__NV S9u0Z Mmoj|d pa3abae) AW_U_Gn."._mxu“_b A__mw.puh w_muv :h_uuummw,mwv_m_ fuiyjionN fuiysey aliPm
paulejuiew m1ld| @oejins punouap : :
pajenwis &30l I1em Jeuonesado 9jewxoaddy

DN ‘Od09STUOO0N ‘211 ‘SYNITOUVYI ADAUINT IINA

NOILV1S WV3ILlS 3AISddIT
31vddN NV1d NOILDV IAILDIIAUOD
NISVE HSV IAILIDVNI S 1LINN
STIVLIA 7T73M NOILDVILXT dILVMANNOUD A3T3AON

6€-9 I7aV1L




TABLE 6-40
EFFECTIVENESS MONITORING PLAN ELEMENTS
UNIT 5 INACTIVE ASH BASIN
CORRECTIVE ACTION PLAN UPDATE
CLIFFSIDE STEAM STATION
DUKE ENERGY CAROLINAS, LLC, MOORESBORO, NC

Effectiveness Monitoring Plan (EMP)
Implemented 30 days after CAP Approval

Post-Closure Monitoring Plan (PCMP)
Implemented after completion of ash basin closure activities

EMP Groundwater Well Monitoring Network PCMP Groundwater Well Monitoring Network
(background, downgradient of source areas) (background, downgradient of source areas)
Performance Monitoring Network
CCR-U5-6S GWA-36S GWA-37BR*
fo. CCR-U5-6DA GWA-36D MW-38S
H GWA-4S GWA-36BR* MW-38D
2 GWA-4D GWA-37S MW-38BR
2 GWA-4BR* GWA-37D
§ Continued Monitoring Network
5 CCR-US-35 GWA-25 GWA-35D A PCMP will be implemented at the Site in accordance with
E CCR-U5-3D GWA-2BRU GWA-35BR* G.S. 130A-309.214(a)(4)k.2 after completion of
‘2 CCR-U5-4S GWA-2BRA GWA-67BR ash basin closure activities.
-% CCR-U5-4D GWA-3D MW-36S
E CCR-U5-4BR GWA-3BR* MW-36BRU
G CCR-U5-5D GWA-35S MW-36BR*
Background Monitoring Wells!
GWA-30S MW-30DA MW-32D
GWA-30BR MW-32S MW-32BR
MW-30S

EMP Groundwater Quality> *
(Semi-Annual Sampling Frequency)

PCMP Groundwater Quality
(Sampling frequency to be determined)

Alkalinity Cobalt? Potassium
Aluminum Ferrous Iron Sodium
Bicarbonate Alkalinity Iron? Strontium?
B 2 Lithium? Sulfate? Parameters and sampling frequency to be included in the PCMP in
oron ithium ulfate accordance with G.S. 130A-309.214(a)(4)k.2 when submitted.
Calcium Magnesium Total Dissolved Solids?
Chromium (Total)? Manganese2 Total Organic Carbon

Nitrate + Nitrite

Chromium (VI)? Total Radium?

CMP and PCMP Groundwater Field Parameters

Sampling Parameters and Frequency

Water Level Specific Conductivity Temperature
pH Oxidation Reduction Potential Dissolved Oxygen
EMP Review PCMP Review

Annual Effectiveness Monitoring Evaluation and Reporting
1) Summary of annual groundwater monitoring results
2) Evaluate statistical concentration trends
2) Comparison of observed concentrations to model predictions
3) Evaluation of compliance with applicable Standards
4) Evaluation of system performance and effectiveness
4) Recommend plan adjustments, if applicable, to optimize the
remedial action
5-Year Performance Review Reporting
1) Update background analysis
2) Confirm Risk Assessment assumptions remain valid
3) Re-evaluate effectiveness of technology
4) Verify modeling results, update model if needed
5) Modify corrective action approach, as needed, to achieve

Annual Evaluation and Reporting:
1) Summary of annual groundwater monitoring results
2) Evaluate statistical concentration trends
2) Comparison of observed concentrations to model predictions
3) Evaluation 02L compliance
4) Recommend plan adjustments, if applicable
At a frequency no greater than 5 years:
1) Update background analysis
2) Confirm Risk Assessment assumptions remain valid
3) Verify model results, update if needed

Review and Reporting

EMP Duration PCMP Duration

After ash basin closure and following ash basin closure certification,
a PCMP will be implemented at the Site for a minimum of 30 years in
accordance with G. S. 130A-309.214(4)(k)(2).

Early termination:

If groundwater monitoring results are below applicable Standards at
the compliance boundary for three years, Duke Energy will request
completion of corrective action in accordance with G.S. 130A-
309.214(a)(3)b. If groundwater monitoring results are above
applicable Standards, the PCMP will continue.

30 days after CAP approval, the EMP will be implemented at the Site
and will continue until there is a total of three years of data confirming
COIs are below applicable Standards at or beyond the compliance
boundary, at which time a request for completion of active remediation
will be filed with NCDEQ.

If applicable standards are not met, the EMP will continue and
transition to post-closure monitoring if necessary.

Monitoring Program
Duration

Prepared by: TJG Checked by: SAS
* Approved background groundwater monitoring locations
2 Corrective action COIs to monitor plume stability and physical attenuation either from active remedy or natural dilution/dispersion
? The number of monitoring wells and parameters may be adjusted based on additional data and the effects of corrective action.
4 Groundwater standards may be modified over time in accordance with 02L .0106(k)
* Proposed new well
Italicized parameters - parameters for general water quality to evaluate monitoring data quality
Wells indicated in red will have geochemical sondes placed to monitor geochemical conditions
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Corrective Action Plan Update December 2019

Cliffside Steam Station SynTerra

Figure 5-2
LeGrand Slope Aquifer System

Included in Section 5 text
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Cliffside Steam Station SynTerra

Figure 5-3
Ash Basin Current Flow Conditions

Included in Section 5 text
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Cliffside Steam Station SynTerra

Figure 5-4a

Water Level Map (East) - Shallow Flow
Zone

Provided in separate electronic figure file as a
large sheet size
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Cliffside Steam Station SynTerra

Figure 5-4b

Water Level Map (East) — Deep Flow
Zone

Provided in separate electronic figure file as a
large sheet size
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Figure 5-4c

Water Level Map (East) — Bedrock Flow
Zone

Provided in separate electronic figure file as a
large sheet size
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Figure 5-5a

Water Level Map (West) - Shallow Flow
Zone

Provided in separate electronic figure file as a
large sheet size
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Cliffside Steam Station SynTerra

Figure 5-5b

Water Level Map (West) — Deep Flow
Zone

Provided in separate electronic figure file as a
large sheet size
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Figure 5-5c

Water Level Map (West) — Bedrock Flow
Zone

Provided in separate electronic figure file as a
large sheet size
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Corrective Action Plan Update December 2019

Cliffside Steam Station SynTerra

Source Area 1

(Active Ash Basin and Ash Storage Area)



Corrective Action Plan Update December 2019

Cliffside Steam Station SynTerra

Figure 6-1

Fly Ash and Bottom Ash Interbedded
Depiction

Included in Section 6 text
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