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August 19, 2011

Mr. Larry Frost

Environmental Engineer

North Carolina Department of Environment and Natural Resources
Division of Waste Management, Solid Waste Section—Permitting Branch
Asheville Regional Office

2090 US Highway 70

Swannanoa, North Carolina 28778

Subject: Duke Energy Carolinas, LLC
Marshall Steam Station Flue Gas Desulfurization (FGD) Residue Landfill Phase 1, Cell 1

Permit Number: 18-09
Permit Amendment (Renewal)
Catawba County, North Carolina

Dear Mr. Frost:

On behalf of Duke Energy Carolinas, LLC (Duke), Altamont Environmental, Inc. (Altamont), is providing the
enclosed information for the permit amendment (renewal) of the Permit to Operate for the Marshall Steam
Station Flue Gas Desulfurization (FGD) Residue Landfill, Phase 1, Cell 1, Permit No. 18-09. The landfill is
located at Duke's Marshall Steam Station, near Terrell, in Catawba County.

The current Permit to Operate was issued on November 21, 2006. In Attachment 3 of the permit, Conditions
of the Permit, General Facility Conditions, item 7 states:

This permit is subject to review on November 21, 2011, pursuant to 15A NCAC 13B
.0201(e). No later than August 21, 2011, the owner or operator shall submit to the Solid
Waste Section an amendment to the permit or a permit modification, as applicable. Duke
Energy Corporation, Marshall Steam Station shall submit an amendment to this permit
pursuant to 15A NCAC 13B .0504 for any subsequent phase of development.

In accordance with this permit requirement, the following information is submitted:

e Enclosure 1—A revised landfill operations plan: Landfill Operations Plan, Duke Energy Carolinas,
LL.C—Marshall Steam Station, Flue Gas Desulfurization (FGD) Residue Landfill, Phase 1, Cell 1,
Catawba County, North Carolina, Permit No. 18-09, August 19, 2011, prepared by Altamont

Environmental, Inc.

e Enclosure 2—Financial Assurance Cost Estimate—The financial assurance cost estimate for the
closure, post-closure, and potential assessment and corrective action costs associated with the
Marshall Steam Station Flue Gas Desulfurization (FGD) Residue Landfill, Phase 1, Cell 1 and Cell 2.
This document was prepared by Altamont Environmental, Inc.
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Enclosure 3—A revised Groundwater Sampling and Analysis Plan: Groundwater Monitoring Sampling
and Analysis Plan, Marshall Steam Station, Flue Gas Desulfurization (FGD) Residue Landfill, Phase
1, Cell 1, Permit No. 18-09, August 19, 2011, prepared by Altamont Environmental, Inc.

Enclosure 4—Marshall FGD Landfill Permit Modification—Letter from Mr. Dan Brewer, P.E., WSP-Sells
to Ms. Donna Burrell, Duke Energy, dated August 19, 2011. WSP-Sells has prepared the following
drawings showing the completion of Cell 1 in the event that Duke decides to complete and close Cell
1 without the construction of Cell 2.

o Phasing Diagrams (PD-1 through PD-8)

Cell 1 Leachate Collection & Removal System Drawing No. MM6451.00-0003.001
Cell 1 and Cell 2 Details, Drawing No. MM6451.00-0007.001

Cell 1 Final Configuration, Drawing No. MM6451.00-0005.001

Gas Venting System Plan, Drawing No. MM6451.00-0002.001

o Final Closure Details, Drawing No. MM6451.00-0001.001

o Erosion Control Details, Drawing No. MM6451.01-0004.001

The previously submitted design drawings (prepared by WSP-Sells and submitted in the Construction
Plan Application [Volumes One and Two], December 15, 2005 revised through March 30, 2006)
were developed considering that construction of Cell 2 would begin prior to closure of Cell 1.

o O O

o}

Duke plans to continue to operate Phase 1, Cell 1 of the landfill as described in the enclosed documents
and requests that a Permit to Operate be issued for an additional five years of operations for Phase 1, Cell 1.

Please feel free to contact me with any questions or comments related to this information.

Sincerely,

ALTAMONT ENVIRONMENTAL, INC.

Wil /. Vel

William M. Miller, P.E.

Enclosures:

Enclosure 1—Landfill Operations Plan, Duke Energy Carolinas, LLC—Marshall Steam Station, Flue
Gas Desulfurization (FGD) Residue Landfill Phase 1, Cell 1, Catawba County, North Carolina, Permit

No. 18-09, August 19, 2011.

Enclosure 2—Financial Assurance Cost Estimate, Marshall Steam Station Flue Gas Desulfurization
(FGD) Residue Landfill, Permit 18-09, Cell 1 and Cell 2

Enclosure 3—-Groundwater Monitoring Sampling and Analysis Plan, Marshall Steam Station, Flue Gas
Desulfurization (FGD) Residue Landfill, Phase 1, Cell 1, Permit No. 18-09, August 19, 2011.
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Enclosure 4—Marshall FGD Landfill Permit Modification—Letter from Mr. Dan E. Brewer, P.E., WSP-
Sells to Ms. Donna Burrell, Duke Energy, dated August 19, 2011, including the following drawings:

o Phasing Diagrams (PD-1 through PD-8)

Cell 1 Leachate Collection & Removal System Drawing No. MM6451.00-0003.001
Cell 1 and Cell 2 Details, Drawing No. MM6451.00-0007.001

Cell 1 Final Configuration, Drawing No. MM6451.00-0005.001

Gas Venting System Plan, Drawing No. MM6451.00-0002.001

Final Closure Details, Drawing No. MM6451.00-0001.001

o Erosion Control Details, Drawing No. MM6451.01-0004.001

c ©0o O O

o}

ce: Duke Energy Carolinas, LLC—Marshall Steam Station
8320 East NC Highway 150
Terrell, North Carolina 28682
Attn: Donna Burrell

Duke Energy Carolinas, LLC

Post Office Box 1006

Charlotte, NC 28201-1006

Attn: Ed Sullivan, P.E. Mail Code EC13K

Duke Energy Carolinas, LLC

Post Office Box 1006

Charlotte, NC 28201-1006

Attn: Chris Ussery Mail Code EC10C
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1.0 General Facility Operations

1.1 Overview

The purpose of this Operations Plan is to provide a plan for the safe and efficient operations of the Marshall
Steam Station (Marshall) Flue Gas Desulfurization (FGD) Residue Landfill (Marshall FGD Landfill). This
Operations Plan presents the operational requirements for: 1) General Facility Operations; 2) Operations
Management; 3) Erosion and Sedimentation Control; and 4) Vegetation Management, along with guidance
for Landfill Closure and Required Regulatory Submittals. This Operations Plan was prepared consistent with
15A NCAC 13B .0505 Operational Requirements for Sanitary Landfills rules. Table 1 provides a cross-
reference between the 15A NCAC 13B .0505 requirements and the applicable section in this Operations
Plan.

The Marshall FGD Landfill is owned and operated by Duke Energy Carolinas, LLC (Duke). The landfill is
located in Catawba County, North Carolina on Duke property, northwest of the Marshall plant and to the west
of the Marshall Ash Basin.

1.2 Contact Information

Correspondence and questions concerning the operation of the Marshall FGD Landfill should be directed to
the appropriate entity as follows:

Owner

Duke Energy Carolinas, LLC—Marshall Steam Station
8320 East NC Highway 150, Terrell, North Carolina 28682
(828) 478-7820

Facility Contact: Ms. Donna Burrell

State Regulatory Agency

North Carolina Department of Environment and Natural Resources
Division of Waste Management, Solid Waste Section

Asheville Regional Office

2090 US Highway 70, Swannanoa, North Carolina 28778

(828) 296-4500

Environmental Engineer: Larry Frost

1.3 Safety

Landfill operations at the Marshall FGD Landfill were developed considering the health and safety of the
facility’s operating staff. The operating staff is provided with site-specific safety training prior to landfill
operations, and on-site activities are to be conducted according to the applicable sections of Duke’s Safe
Work Practices.

1.4 Access and Security Requirements

The Marshall FGD Landfill is located entirely within Duke property. Security for the site is currently in place,
consisting of fencing, gates, berms, wooded buffers, and security check stations. Unauthorized vehicle
access to the site is prevented around the landfill property by woods, fencing, gates, and stormwater
conveyance features.
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The access road to the site is of all-weather construction and will be maintained in good condition. Potholes,
ruts, and debris on the road(s) will receive immediate attention in order to avoid damage to vehicles.

1.5 Operating Hours

The Marshall FGD Landfill is open seven days a week, as required.

1.6 Signs
A sign providing the landfill permit number, hours of operation, and a statement reading, “NO HAZARDOUS
OR LIQUID WASTE PERMITTED,” is posted at the site entrance and shall be maintained in good condition.

Directional signs are placed along the access road to the landfill and shall be maintained in good condition
at all times.

Edge-of-waste markers are installed to delineate the edge of waste. These markers shall be maintained in
good condition and remain visible at all times.

1.7 Training
Due to the diversity and nature of job tasks required at the Marshall FGD Landfill, personnel shall be
adequately trained to handle facility operations and maintenance.

The Plant Materials Coordinator, who is generally responsible for landfill operations, shall have a general
understanding of all the tasks required for site operations. Individuals performing the various tasks shall
have adequate training for the site-specific tasks they are assigned. Duke shall provide a site-specific
training program for facility personnel.

Noteworthy operations and maintenance tasks to be addressed in training include:
e Maintaining accurate records of waste loading (quantitative and qualitative)
e Operating requirements for stormwater segregation from exposed waste areas
e Operating and maintaining the leachate collection system (LCS)
All training will be documented and training records will be kept on-site. The Plant Materials Coordinator will

complete operator training courses in accordance with the permit requirements.

1.8 Record Keeping

An operating record is to be maintained on-site and include the following:
e |Leachate Collection System (LCS)—Line Cleanout and Camera Monitoring Documentation
e Stormwater Maintenance and Inspection Logs
e Erosion and Sedimentation Control Inspection Logs
e Periodic Landfill Inspection Logs
e Dust Control Monitoring Logs
e Groundwater Monitoring (and Sampling) Documentation

e QOperations Plan
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The above records are to be kept in the operating record for the active life of the Marshall FGD Landfill and
the post-closure care period. Information contained in the operating record must be furnished upon request
to the North Carolina Department of Environment and Natural Resources Division of Waste Management,
Solid Waste Section (Division) or be made available for inspection by the Division. Additional records kept
on-site should include:

1.9

Facility permits
°  Solid waste facility permits

Record of the amount of solid waste received summarized on a monthly basis based on scale
records

Documentation of LCS system performance observations
Documentation of erosion and sedimentation control observations
Regulatory agency inspection reports

Permit-to-Construct Application

Employee training program and records

Landfill drawings and specifications

Design Drawings

A list of the landfill design drawings is provided in Table 2. The design drawings provide the location of
landfill features, landfill construction details, and technical design and construction notes.
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2.0 Operations Management

The primary objective of operations management at the Marshall FGD Landfill is to dispose of waste material
in compliance with permit conditions while operating in a safe manner. Landfilling operations will generally
proceed from the northwest towards the southeast. In general, landfilling operations in the cell will be
limited to an exposed surface area of approximately two acres or less, at the operator’s discretion, with
waste in other areas covered with operational, intermediate, and interim cover as appropriate.

2.1 Waste Handling and Landfill Sequencing

2.1.1 Landfill Capacity

The Marshall FGD Landfill Phase [, Cell 1 was permitted to operate on November 21, 2006. The Cell 1
footprint consists of approximately 17.5 acres. The landfill began receiving waste in late fall 2006. The total
available airspace volume of Cell 1, as shown on drawing MM6451.00-0005.001, Revision 1, is
approximately 1.17 million cubic yards. This volume corresponds to 1,326,780 tons of capacity based on an
average unit weight of 84.0 pounds per cubic foot. The expected annual quantity of waste to be placed in
the landfill is 288,800 tons per year. This is based on design waste receipts of 950 tons per day for 304
operating days per year. The expected annual quantity of waste placement is from the Permit to Operate
dated November 21, 2006.

Included below are the Actual Annual Quantities placed in the landfill for the first five years of operation
(2006-2011).

The yearly periods listed below correspond to the period July 1 through June 30 for the respective year.

Year Period Actual Annual Quantity
Year 1 2006-2007 2,548 tons (Actual)
Year 2 2007-2008 22,273.96 tons (Actual)
Year 3 2008-2009 30,937.12 tons (Actual)
Year 4 2009-2010 125,032.39 tons  (Actual)
Year 5 2010-2011 93,784.63 tons (Actual)

The remaining capacity of the landfill is 1,052,204 tons. Landfill sequencing is further described in Section
2.1.5.

2.1.2 Waste Acceptance, Disposal and Screening Requirements

The Marshall FGD Landfill can accept the following waste types:
e Marshall-generated gypsum
e Marshall-generated clarifier sludge
e Marshall-generated fly ash
e Marshall-generated bottom ash
e Marshall-generated construction and demolition debris (C&D) debris
o Duke-generated asbestos
o Allen Steam Station (Allen)-generated gypsum

o Allen-generated clarifier sludge
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o C(liffside Steam Station (CSS)-generated gypsum
o (CSS-generated clarifier sludge
e Marshall Mill Rejects (pyrites)

The landfill owner or operator shall notify the Division within 24 hours of attempted disposal of any wastes
the landfill is not permitted to receive.

At a minimum, hazardous waste, yard trash, liquid wastes, regulated medical waste, sharps not properly
packaged, polychlorinated biphenyls (PCB) waste as defined in 40 Code of Federal Regulations (CFR) 761,
and wastes banned from disposal in North Carolina by General Statute 130A-309.10(f), must not be
accepted at the landfill.

The removal of waste from the landfill is prohibited unless the owner or operator approves and the removal
is not performed on the working face. Waste will be hauled and disposed of by dedicated and consistent
operators from the waste source to the landfill.

2.1.3 Dust, Litter, Odor, and Vector Control

Litter, odors, and vectors are not anticipated to be a concern at the Marshall FGD Landfill. The waste placed
in the landfill does not attract vectors, and windblown material is not anticipated to be a problem. Odors are
typically not a problem at FGD residue landfills.

Dust control is addressed in the Dust Control Plan included as Appendix A. Generally, dust control measures
will be implemented when necessary and will include at a minimum watering of dusty roads and exposed
work areas. The gypsum surface typically generates a crust which reduces the dust potential for the
gypsum. Additionally, final cover will be vegetated as soon as is practical in order to minimize the blowing of
dust on-site.

2.1.4 Fire Control

No open burning shall be permitted at the Marshall FGD Landfill. There are no explosive gas concerns with
gypsum, ash waste, mill rejects or asbestos waste; therefore the threat of fire is considered to be minimal.

Although it is unlikely, if a fire occurs at the landfill, the Station Control Room (phone humber: 828-478-
7521) shall be notified and equipment and stockpiled soil shall be provided to control accidental fires.
Marshall Steam Station (MSS) will notify the local fire department, which will be immediately dispatched to
assist with fire control. Any fire that occurs at the landfill shall be reported to the Division within 24 hours
and a written notification will be submitted within 15 days by the Plant Materials Coordinator.

2.1.5 Landfill Sequencing

The Marshall FGD Landfill will be developed within the area shown on the Phasing Diagrams (Figures PD-1
through PD-8 [Cell 1 Phasing Diagrams]). A 200-foot buffer will be maintained around the entire perimeter
of the landfill. A 500-foot buffer will be maintained from existing residences and water supply wells. The
majority of the areas within the buffer will remain in its current condition.

P:\Duke - Environmental Engineering - 2371\2371.07 MSS FGD Permit\Operations Plan\Operations Plan Aug 2011.Docx



Operations Plan August 19, 2011
Duke Energy Carolinas, LLC—Marshall Steam Station
Flue Gas Desulfurization (FGD) Residue Landfill Phase 1, Cell 1 Page 6

2.1.6 Waste Placement
2.1.6.1 Gypsum, Ash, and Mill Rejects

A conveyor system transports the gypsum from the scrubber facility and stockpiles it adjacent to the
Marshall FGD Landfill. The gypsum is then loaded onto dump trucks and hauled to the landfill active face.
The ash (fly ash and bottom ash) and mill rejects are transported to the landfill in dump trucks. The waste is
dumped from trucks and placed on the smallest active face practical. The waste is then spread and
compacted using compactors and dozers in lifts no greater than 12 inches thick. Gypsum and fly ash shall
be placed and compacted in accordance with requirements outlined in Section 2.1.7. Bottom ash and mill
rejects shall be placed and compacted as densely as practical. In-place density testing is not required for
bottom ash and mill rejects.

Waste will generally be placed from upslope to downslope, but as higher waste elevations are achieved,
waste may be placed from downslope to upslope on the active face slopes as long as landfill surfaces are
graded to allow for proper drainage and segregation. The waste placement surface will be graded to
promote surface water runoff. Soil berms are to be constructed as necessary to divert run-on from entering
the working face or allowing runoff to drain from active areas.

Loads of bottom ash and mill reject waste that exhibit higher moisture content than anticipated will be
placed no closer than 50 feet from the active face in thin lifts and dozed into place. No waste shall be
placed in areas of accumulated water.

Waste will be covered with intermediate, interim, and final soil cover as applicable in accordance with the
following cover sections in this plan. Operational soil cover is not required provided the Dust Control Plan,
included as Appendix A, is followed.

2.1.6.2 Clarifier Sludge

Clarifier sludge will be loaded onto dump trucks and hauled to the landfill active face. The waste will be end-
dumped on the active face and allowed to dry, and mixed as necessary to expedite the drying process,
before it is spread with a dozer. The clarifier sludge will be mixed in with ash or gypsum during the spreading
operations in lifts no greater than 12 inches thick. The waste will be compacted in thin lifts as densely as
practical with a dozer. Specific monitoring and in-place density testing for clarifier sludge is not required.

Loads of clarifier sludge waste that exhibit higher moisture content than anticipated will be placed no closer
than 50 feet from the active face in thin lifts and dozed into place. No waste shall be placed in areas of
accumulated water.

Waste will be covered with intermediate, interim, and final soil cover as applicable, in accordance with the
following cover sections in this plan. Operational soil cover is not required provided the Dust Control Plan,
included as Appendix A, is followed.

2.1.6.3 Asbestos

Asbestos waste shall be packaged in accordance with 40 CFR 61, and it shall be disposed of away from the
working face or in an area not contiguous with other disposal areas. Separate areas shall be clearly marked
so that asbestos is not exposed by future land disturbing activities. From lift to lift, asbestos disposal areas
can be relocated, provided that records of the areas are maintained. Asbestos material shall be covered
with six inches of non-asbestos-containing material (i.e., soil, ash, gypsum) within a 24-hour period. Refer to
Section 2.1.8.1 for operational cover requirements and section 2.1.8.4 for intermediate cover requirements.

Asbestos material shall not be placed within 25 feet of the exterior slopes. Asbestos material shall be
placed in relatively thin lifts limited to only a few feet thick. Asbestos material shall be compacted as
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densely as practical and specific monitoring and in-place density testing for asbestos materials is not
required.

2.1.6.4 C&D Waste

C&D waste will be brought in dump trucks and dumped on the active face of the landfill. Waste will be
placed on the smallest active face as practical and compacted with a dozer as densely as practical. Specific
monitoring and in-place density testing of C&D waste is not required. The location of the C&D waste will be
noted in the operating record.

Compacted C&D waste will be covered with operational cover as described in Section 2.1.8.2.

An intermediate soil cover will be applied as necessary. Refer to Section 2.1.8.4 for intermediate cover
requirements.

2.1.7 Compaction Requirements

Generally, waste and soil cover will be spread with a dozer in lifts no greater than 12 inches thick and
compacted with a dozer.

Gypsum and fly ash are fine-grained materials that compact well during waste placement and resemble
characteristics of natural soil placed in an engineered fill. Field testing of in-place density and moisture
content shall be performed to monitor the compaction and moisture conditioning during waste placement.
Waste shall be compacted to a minimum 95 percent of its Standard Proctor (ASTM D 698) maximum dry
density. Compacted moisture content shall be plus or minus () 5 percent of optimum moisture content.

In-place density and moisture content testing shall be performed at a frequency of one test per 10,000 cubic
yards of gypsum and/or fly ash placed. In-place density testing shall be performed using the Sand-Cone
Method (ASTM D 1556), Nuclear Methods (ASTM D 6938), or the Drive-Cylinder Method (ASTM D 2937).
Moisture content testing shall be performed using the Direct Heating Method (ASTM D 4959) or Nuclear
Methods (ASTM D 6938).

In the event that an in-place density and moisture content test fails, the area of waste placement shall be
reworked, reconditioned, and retested until the minimum compaction requirement is met. Density test
locations shall be documented on a referenced grid system. Waste placement testing records shall be
maintained with the on-site operations records.

Laboratory testing shall be performed at a frequency of one Standard Proctor test (ASTM D 698) for every
50,000 cubic yards of gypsum of ash waste placed. Laboratory testing records will be shall be maintained
with the on-site operations records.

Specific monitoring and in-place density testing is not required for wastes other than gypsum and fly ash.
2.1.8 Cover Requirements
2.1.8.1 Operational Cover—Asbestos Material

At the end of each operating day, or at least once every 24-hour period while the site is in continuous
operation, asbestos waste material that has been deposited in the Marshall FGD Landfill during the
operating day or previous 24-hour period will be covered with at least 6-inches of non-asbestos-containing
material, placed, and compacted by a dozer.

2.1.8.2 Operational Cover—C&D Wastes

When the C&D waste disposal area exceeds one-half acre, and at least weekly, the compacted C&D waste
will be covered with a minimum of six inches of earthen material.
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2.1.8.3 Operational Cover—Other Wastes

For wastes other than asbestos waste and C&D waste, the NC Department of Environment and Natural
Resources (DENR) has waived operational cover requirements at other similar Duke landfill facilities
provided the Dust Control Plan is followed. Refer to Appendix A—Dust Control Plan for dust control
requirements.

2.1.8.4 Intermediate Cover

Areas that will not have waste placed for thirty days or more will be covered with a minimum of eight inches
of intermediate soil cover and be placed and compacted by a dozer. Additionally, FGD residual, ash waste
and mill rejects will be covered with an intermediate soil cover at the completion of each ten feet in vertical
thickness.

In the event that operational cover has been applied to asbestos waste and C&D waste material and the
area will not have waste placed for thirty days or more, additional soil cover will be placed and compacted by
a dozer in order to provide a minimum of eight inches of intermediate soil cover. Areas where asbestos
waste and C&D waste material has been placed and no additional asbestos waste and C&D waste has been
placed for three months will be seeded with temporary seeding in accordance with Section 4.1.

2.1.8.5 Interim Cover

A 12-inch thick interim cover layer will be placed on areas where final grades have been reached or where
placement will be inactive for 12 months or more. The interim cover material will be capable of supporting
healthy vegetative cover. The areas will be seeded in accordance with the seeding specifications presented
in Section 4.0. Seeding will be provided as necessary to stabilize the soil cover.

2.1.8.6 Final Cover

The final cover system for the Marshall FGD Landfill will be completed within 180 days following the
beginning of closure activities unless otherwise approved by the Division.

The final cover will consist of a compacted interim soil cover (on top of the waste), 40-mil textured linear low
density polyethylene (LLDPE) geomembrane liner, a geocomposite drainage layer, and minimum two feet of
vegetative cover soil. The vegetative layer will consist of on-site soil suitable for maintaining grass cover and
controlling erosion. Surface water that percolates through the vegetative layer and 18-inch thick compacted
soil layer will drain through the geocomposite drainage layer. The final cover will be vegetated with native
grasses within six months following closure.

See Closure/Post-Closure Plan in Appendix B for final cover specifications and maintenance and operations
requirements.

2.2 Leachate and Stormwater Management

A leachate collection system (LCS) is in place to drain the leachate within the active cell to the downgradient
stormwater storage basin. A 12-inch thick layer of operational cover is over the geomembrane liner and
leachate collection and removal system.

Leachate and stormwater are collected in the stormwater storage basin and routed to the Marshall Ash
Basin which discharges in accordance with the MSS plant’s National Pollutant Discharge Elimination System
(NPDES) permit.
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2.3 Leachate Collection System (LCS)

The leachate collection system consists of a geonet/geotextile with a perforated collection/header piping
system that drains to the stormwater storage basin. The slope on the geomembrane is positive to promote
leachate transport from the collection system to the stormwater storage basin. The geonet is a polyethylene
synthetic mesh that transmits leachate to the leachate collection pipe. The leachate collection header pipes
drain directly to the stormwater storage basin where the stormwater riser pipe routes leachate and
stormwater to the Marshall Ash Basin.

As waste placement proceeds, the leachate collection system will be modified as shown on shown on the
design drawings.

2.3.1 LCS Maintenance

The maintenance of the leachate management system's physical facilities (consisting of high-density
polyethylene [HDPE] piping and the stormwater storage basin) and records will be performed by or under the
direct supervision of Duke. Visual observations of proper LCS system performance will be made monthly by
Duke staff.

Clean-out pipes are located on the LCS leachate header pipes. LCS header pipes will be cleaned out by the
use of a clean-out snake or high pressure water flushing at least once a year and remote-camera monitored
at least once every five (5) years.

2.3.2 LCS Record Keeping and Sampling

Records will be maintained at MSS documenting the leachate line cleanout and camera monitoring.

Leachate from the LCS system is not sampled on a routine basis.
2.3.3 Contingency Plan

In the unlikely event that leachate cannot be drained to the active Marshall Ash Basin, leachate will be
temporarily stored within the landfill until such time that draining operations to the active ash basin can be
restored. In such an event, the Division shall be notified in writing, within 30 days, about the events and
corrective actions taken.

2.4 Stormwater Collection and Conveyance

Non-contact stormwater runoff onto the landfill is prevented by diversion ditches around the landfill.

To improve operations, surface water should be diverted from the operational area. Excessive surface water
at the working face creates difficulties for maneuvering equipment and prevents the operator from achieving
maximum compaction of waste. To divert surface water runoff away from the working face, temporary
diversion berms will be installed on the current lift, upslope of the working face and in other locations as
dictated by the direction of grade. The area between the temporary berm and the working face should be
limited to prevent excessive ponding. The soil cover in the areas beyond the diversion berms will be
uniformly graded and compacted to prevent the formation of erosion channels. In the event that channels
do form, the cover should be promptly repaired.

Stormwater collection and conveyance measures will be checked regularly and maintained such that
necessary repairs can be made as early as practical.
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2.4.1 Stormwater Discharge

The stormwater system at the landfill was designed to prevent the discharge of pollutants. Landfill operation
shall not cause a discharge of pollutants into waters of the United States, including wetlands, that violates
any requirement of the Clean Water Act, including, but not limited to NPDES requirements, pursuant to
Section 402. In addition, under the requirements of Section 404 of the Clean Water Act, the discharge of
dredged or fill material into waters of the state that would be in violation of the requirements shall not be
allowed by landfill operations.

Operations at the landfill shall not cause the discharge of a non-point source of pollution to waters of the
United States, including wetlands, that violates any requirement of an area-wide or statewide water quality
management plan that has been approved under Section 208 or 319 of the Clean Water Act, as amended.

A jurisdictional wetland and stream are located to the west of the landfill. Maintenance of the stormwater
system shall be performed to ensure these areas are not impacted by stormwater or sediment.

2.5 Stormwater Basin Maintenance Requirements

All stormwater features (i.e., diversion ditches, berms, riser, discharge pipe, etc.) associated with Cell 1 until
final closure will be inspected and documented monthly for signs of damage, settlement, clogging, silt build-
up or washouts. If necessary, repairs to stormwater control features will be made as early as practical.

2.6 Groundwater Monitoring Well Access Requirements

Groundwater monitoring wells are located around the landfill perimeter. A readily accessible, unobstructed,
path shall be maintained so that monitoring wells may be accessed using four-wheel drive vehicles. Care
must be taken around the wells to prevent any damage to the wells.

2.7 Landfill Gas Management

Marshall FGD Landfill waste consists of gypsum and ash waste, clarifier sludge, asbestos, C&D, and coal mill
reject wastes. The majority of the waste stream will consist of FGD gypsum and ash. The remaining small
portion of the waste stream will consist of the other aforementioned waste products. Duke does not
anticipate that methane or hydrogen sulfide gas will be generated or that odor will be an issue during
operations.

Duke proposes not to conduct landfill gas monitoring until the final cover is installed. A landfill gas venting
system is provided as part of the engineered cover system.
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3.0 Erosion and Sedimentation Control

Erosion and sedimentation control (E&SC) during operations consist of monitoring E&SC stormwater
conveyance features and surface erosion.

3.1 E&SC Measures Monitoring and Maintenance

Adequate measures are to be practiced to prevent erosion in general accordance with E&SC measures
included on Drawing No. MM6451.00-0005.001 (Cell 1 Final Configuration) and Drawing No. MM6451.01-
0004.001 (Gypsum Landfill Erosion Control Details), both dated August 19, 2011.

Erosion control measures include:
e Disturbing as little area as practical at any one time for landfilling operations.

e Seeding/mulching of all disturbed areas commencing as soon as practically possible. Employing
erosion netting or sod on steep slopes and other erosion prone areas.

e Use of earthen berms, hay bales, silt fences, riprap, or equivalent devices downgradient of disturbed
areas, stockpiles, drainage pipe inlets and outlets, and at intervals along grassed waterways, until
such time as permanent vegetation is established.

e Placement of riprap at the inlets and outlets of stormwater piping.

Prior to landfill closure, E&SC features will be checked monthly or at a minimum after every significant
rainfall event. Sediment will be removed from structures to their original dimensions when conditions are
warranted. Necessary repairs shall be made as soon as practical. Riprap-lined channel sections and outlet-
protection aprons will be checked for washouts periodically. Riprap will be added to these areas as needed
to maintain the integrity of the structure.

3.2 Surface Erosion Monitoring
Adequate erosion control measures shall be practiced to prevent silt from leaving the site. Channels will be
inspected monthly or at a minimum after every significant rainfall event for sediment buildup.

Vegetative ground cover sufficient to control erosion must be provided within 15 working days or 90
calendar days upon completion of any phase of landfill development as per the North Carolina Erosion and
Sedimentation Control Guidelines. Seedbed preparation, seeding, soil amendments, and mulching for the
establishment of vegetative ground cover will be applied in accordance with North Carolina Erosion and
Sedimentation Control Guidelines.

Slopes will be periodically checked for erosion and vegetative quality, fertilized, and mowed. A slope or
portion thereof shall be identified as needing maintenance if it meets any one of the following conditions:

e Exposed waste on exterior slopes
e Areas of cracking, sliding, or sloughing
o Areas of seepage

Slopes identified as needing maintenance shall be repaired as soon as practical and as appropriate to
correct deficiencies. Repair activities may include re-dressing the slope, filling in low areas, and/or seeding.
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4.0 Vegetation Management

Within six months after final termination of disposal operations at the site, the area shall be stabilized with
vegetation as required by design drawings and Closure/Post-Closure Plan (Appendix B). Temporary seeding
will be applied as required.

Riprap, haybales, or other acceptable temporary methods of erosion control may be required until
permanent cover is established. Mulching, until a vegetative cover is established, can stabilize areas where
final grade has been reached. Soil mulching can be achieved using wood chips, straw, hay, asphalt
emulsion, jute matting, and synthetic fibers. Mulches allow for greater water retention; reduce the amount
of runoff; retain seeds, fertilizer, and lime in place; and improve soil moisture and temperature conditions.

4.1 Temporary Seeding

Temporary seeding will be applied as follows [source: NC Erosion and Sediment Control Planning and Design
Manual (June 2006, Revised March 2009)]:

LATE WINTER TO EARLY SPRING

Seeds Pounds Per Acre Date of Planting
Rye (grain) 120 January 1 to May 1
Annual lespedeza (kobe) 50 January 1to May 1

Note: Omit lespedeza when duration of temporary cover is not to extend beyond June.

SUMMER
Seeds Pounds Per Acre Date of Planting
German millet 40 May 1 to August 15
FALL
Seeds Pounds Per Acre Date of Planting
Rye (grain) 50 August 15 to December 31
Soil Amendments Pounds Per Acre

Agricultural limestone 2,000
Fertilizer (10-10-10) 1,000
Mulch 4,000

Note: Soil amendments are for all-season temporary seeding applications.
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Permanent seeding will be applied as follows (source: NC Erosion and Sediment Control Planning and

Design Manual [June 2006, Revised March 2009]):

Seeds Pounds Per Acre Date of Planting
Tall fescue 100 September 1 to April 15
Sericea lespedeza 15 September 1 to May 1
Kobe lespedeza 10 May 1 to September 1
Rye 40 August 15 to April 15

Soil Amendments

Pounds Per Acre

Agricultural limestone 4,000
Fertilizer (10-10-10) 1,000
Mulch 4,000

Note: Perform soil test to determine proper soil amendments; if not available, use the quantities above.
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5.0 Landfill Closure

The Marshall FGD Landfill will be closed in accordance with the design drawings and Closure/Post-Closure
Plan (Appendix B). The Closure/Post-Closure Plan outlines the sequence for closing the landfill and the post-
closure maintenance activities. Closure is designed to minimize the need for long-term maintenance and to
control the post-closure release of contaminants. Closure activities may be revised as appropriate for
materials, specifications, technology advancements, or changes in regulations at the time the landfill is
closed or in post-closure. In general, the landfill development is designed so that final cover can be
established as soon as possible.
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6.0 Required Regulatory Submittals
Reporting/Action
Submittal Requirement Frequency
Maintain a record of all monitoring events and analytical
data in accordance with the Groundwater Monitoring Plan.
Groundwater

Monitoring Reports

Reports of the analytical data for each water quality
monitoring sampling event shall be submitted to DENR
Division of Waste Management (DWM) in a timely manner.

Semiannually

Annual Tonnage
Reports

Tons of waste received and disposed of in the landfill shall
be reported to the DWM and to all counties from which
waste was accepted on forms prescribed by the DWM. Refer
to the Permit to Operate for annual reporting requirement
information.

Annually

Must submit no
later than August 1
each year

10-Year Waste
Management Plan

Per North Carolina G.S. 130A-309.09D (c), a 10-year waste
management plan shall be developed for this landfill. The
plan shall be updated at least every three years.

10-year plan
updated every 3
years
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FIGURES (PHASING DIAGRAMS)

PD-1 - PD-8 - CELL 1 PHASING DIAGRAMS
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Table 1
15A NCAC 13B .0505 Operational Requirement Cross-Reference Table

15A NCAC 13B .0505 - Operational Requirements for Sanitary Landfills Section Reference in Landfill Operations Plan

1. Plan and Permit Requirements

a. Construction plans shall be approved and followed. Original Permit to Construct issued April 12, 2006.
Attachment 1 - Permit to Operate: Phase 1, Cell 1 issued November 21, 2006

b.  Specified monitoring and reporting requirements shall be met. 1.8 - Record Keeping

2.6 - Groundwater Monitoring Well Access Requirements
3.1 - E&SC Measures Monitoring and Maintenance

3.2 - Surface Erosion Monitoring

2. Spreading and Compacting Requirements

a. Solid waste shall be restricted into the smallest area feasible. 2.1.6 - Waste Placement
b.  Solid waste shall be compacted as densely as practical into cells. 2.1.7 - Compaction Requirements
3. Cover Requirements

a. Solid waste shall be covered after each day of operation, with a compacted layer of at least [2.1.8.1 - Operational Cover - Asbestos-Containing Material
six inches of suitable cover or as specified by the Division. 2.1.8.2 - Operational Cover - C&D Waste

2.1.8.3 - Operational Cover - Other Wastes

b.  Areas which will not have additional wastes placed on them for 12 months or more, but where |2.1.8.5 - Interim Cover

final termination of disposal operations has not occurred, shall be covered with a minimum of one
foot of intermediate cover.

c. After final termination of disposal operations at the site or a major part thereof, or upon 2.1.8.6 - Final Cover
revocation of a permit, the area shall be covered with at least two feet of suitable compacted earth.

4. Erosion Control Requirements

a. Adequate erosion control measures shall be practiced to prevent silt from leaving the site. 3.2 - Surface Erosion Monitoring

b.  Adequate erosion control measures shall be practiced to prevent excessive on-site erosion. 3.1 - E&SC Measures Monitoring and Maintenance

5. Drainage Control Requirements

a. Surface water shall be diverted from the operational area. 2.4 - Storm Water Collection and Conveyance
b.  Surface water shall not be impounded over or in waste. 2.4 - Storm Water Collection and Conveyance
C. Completed areas shall be adequately sloped to allow surface water runoff in a controlled 2.4 - Storm Water Collection and Conveyance
manner.

P:\Duke - Environmental Engineering - 2371\2371.07 MSS FGD Permit\Operations Plan\Tables.xIsx 10of3



Table 1

15A NCAC 13B .0505 Operational Requirement Cross-Reference Table

15A NCAC 13B .0505 - Operational Requirements for Sanitary Landfills

Section Reference in Landfill Operations Plan

6. Vegetation Requirements
a. Within six months after final termination of disposal operations at the site or a major part 2.1.8.6 - Final Cover
thereof or upon revocation of a permit, the area shall be stabilized with native grasses. 4.0 - Vegetation Management
b.  Temporary seeding will be utilized as necessary to stabilize the site. 4.1 - Temporary Seeding
7. Water Protection Requirements
a. The separation distance of four feet between waste and water table shall be maintained NA - seperation from water table addressed during construction phase.
unless otherwise specified by the Division in the permit.
b.  Solid waste shall not be disposed of in water. 2.4 - Storm Water Collection and Conveyance
C. Leachate shall be contained on site or properly treated prior to discharge. An NPDES permit [2.2 - Leachate and Stormwater Management
may be required prior to the discharge of leachate to surface waters. 2.3 - Leachate Collection System (LCS)
8. Access and Security Requirements
a. The site shall be adequately secured by means of gates, chains, berms, fences, and other 1.4 - Access and Security Requirements
security measures approved by the Division, to prevent unauthorized entry.
b.  An attendant shall be on duty at the site at all times while it is open for public use to ensure 1.4 - Access and Security Requirements
compliance with operational requirements.
C. The access road to the site shall be of all-weather construction and maintained in good 1.4 - Access and Security Requirements
condition.
d.  Dust control measures shall be implemented where necessary. 2.1.3 - Dust, Litter, Odor and Vector Control
9. Sign Requirements

and from the discharge area and to maintain efficient operating conditions.

a. Signs providing information on dumping procedures, the hours during which the site is open [1.6 - Signs
for public use, the permit number and other pertinent information shall be posted at the site

entrance.

b.  Signs shall be posted stating that no hazardous or liquid waste can be received without 1.6 - Signs
written permission from the Division.

c. Traffic signs or markers shall be provided as necessary to promote an orderly traffic pattern to|1.6 - Signs

P:\Duke - Environmental Engineering - 2371\2371.07 MSS FGD Permit\Operations Plan\Tables.xIsx
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Table 1

15A NCAC 13B .0505 Operational Requirement Cross-Reference Table

15A NCAC 13B .0505 - Operational Requirements for Sanitary Landfills

Section Reference in Landfill Operations Plan

10.

Safety Requirements

a. Open burning of solid waste is prohibited.

2.1.4 - Fire Control

b. Equipment shall be provided to control accidental fires or arrangements shall be made with
the local fire protection agency to immediately provide fire-fighting services when needed.

2.1.4 - Fire Control

c. Fires that occur at a sanitary landfill shall be reported to the Division within 24 hours and a
written notification shall be submitted within 15 days.

2.1.4 - Fire Control

d. The removal of solid waste from a sanitary landfill is prohibited unless the owner/operator
approves and the removal is not performed on the working face.

2.1.2 - Waste Acceptance, Disposal and Screening Requirements

e. Barrels and drums shall not be disposed of unless they are empty and perforated sufficiently
to ensure that no liquid or hazardous waste is contained therein.

2.1.2 - Waste Acceptance, Disposal and Screening Requirements

11.

Waste Acceptance and Disposal Requirements

a. A site shall only accept those solid wastes which it is permitted to receive. The landfill
operator shall notify the Division within 24 hours of attempted disposal of any waste the landfill is
not permitted to receive, including waste from outside the area the landfill is permitted to serve.

2.1.2 - Waste Acceptance, Disposal and Screening Requirements

b. No hazardous or liquid waste shall be accepted or disposed of in a sanitary landfill.

2.1.2 - Waste Acceptance, Disposal and Screening Requirements

C. Spoiled foods, animal carcasses, abattoir waste, hatchery waste, and other animal waste
delivered to the disposal site shall be covered immediately.

2.1.2 - Waste Acceptance, Disposal and Screening Requirements

d. Asbestos waste that is packaged in accordance with 40 CFR 61, which is adopted by
reference in accordance with G.S. 150B-14(c), may be disposed of separate and apart from other
solid wastes at the bottom of the working face or in an area not contiguous with other disposal
areas, in either case, in virgin soil. Separate areas shall be clearly marked so that asbestos is not
exposed by future land-disturbing activities. The waste shall be covered immediately with soil in a
manner that will not cause airborne conditions. Copies of 40 CFR 61 may be obtained and
inspected at the Division.

2.1.2 - Waste Acceptance, Disposal and Screening Requirements
2.1.6.3 - Asbestos (Waste Placement)

e. Wastewater treatment sludges may only be used as a soil conditioner and incorporated into
the final two feet of cover. Sludges shall be examined for acceptance by Waste Determination
procedures in Rule .0103(e) of this Subchapter

2.1.6.2 Clarifier Sludge

12.

Miscellaneous Requirements

a. Effective vector control measures shall be applied to control flies, rodents, and other insects
or vermin when necessary.

2.1.3 - Dust, Litter, Odor and Vector Control

b.  Appropriate methods such as fencing and diking shall be provided within the area to confine
solid waste subject to be blown by the wind. At the conclusion of each day of operation, all
windblown material resulting from the operation shall be collected and returned to the area by the
owner or operator.

1.4 - Access and Security Requirements

P:\Duke - Environmental Engineering - 2371\2371.07 MSS FGD Permit\Operations Plan\Tables.xIsx
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Table 2
List of Design Drawings

Duke Drawing # Title

M-6024-02.00 Cell 1 Excavation

M-6024-03.00 Cell 1 Profile and Sections

M-6024-04.00 Cell 1 Perimeter Road Realignment
M-6024-08.00 Cell 1 and Cell 2 Perimeter Road Sections
M-6024-09.00 Cell 1 and Cell 2 Perimeter Road Profile
MM6451.00-0002.001* Gas Venting System Plan
MM6451.01-0001.001 Cell 1 Erosion and Sediment Control Plan
MM6451.01-0002.001 Cell 2 Erosion and Sediment Control Plan
MM6451.01-0003.001 Final Closure Erosion and Sediment Control Plan
MM6451.01-0004.001* Gypsum Landfill Erosion Control Details
MM6451.00-0001.001* Final Closure Details

MM6451.00-0003.001* Cell 1 Leachate Collection and Removal System
MM6451.00-0004.001 Cell 1 Operational Cover Grading Plan
MM6451.00-0005.001* Cell 1 Final Configuration
MM6451.00-0006.001 Cell 1 Stormwater Basin
MM6451.00-0007.001* Cell 1 and Cell 2 Details
MM6451.00-0008.001 Cell 1 and Cell 2 Leachate Collection and Removal System
MM6451.00-0009.001 Cell 2 Landfill Excavation
MM6451.00-0010.001 Cell 2 Leachate Collection and Removal System
MM6451.00-0011.001 Cell 2 Operational Cover Grading Plan
MM6451.00-0012.001 Cell 2 Stormwater Basin
MM6451.00-0013.001 Cell 1 and Cell 2 Final Configuration
MM6451.00-0014.001 Cell 1 and Cell 2 Sections

Notes:

1. Unless otherwsie note, the design drawing is from the Construction Plan Application dated

December 15, 2005.

2. * indicates design drawing revised August 19, 2011.
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APPENDIX A

DUST CONTROL PLAN



Dust Control Plan

Duke Energy Carolinas, LLC—Marshall Steam Station
Flue Gas Desulfurization (FGD) Residue Landfill Phase 1, Cell 1
Catawba County, North Carolina

Permit No. 18-09

August 19, 2011

P Duke
@ Energy .

Prepared for:

Duke Energy Carolinas, LLC

526 South Church Street
Charlotte, North Carolina 28202
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Flue Gas Desulfurization (FGD) Residue Landfill Phase 1, Cell 1 Page 1

1.0 Introduction and Site Description

This Dust Control Plan is for the Marshall Steam Station (Marshall) Flue Gas Desulfurization (FGD) Residue
Landfill (Marshall FGD Landfill) at Duke Energy Carolina’s, LLC (Duke’s) Marshall Steam Station (Marshall).
This Plan provides dust control methods for managing dust emissions at the Marshall FGD landfill in addition
to a monitoring program and corrective action response to contain coal combustion products (CCPs) to
prevent dust nuisances to employees and the public. The monitoring program will aid Duke and the landfill
operator in evaluating the dust control methods, or combination of dust control methods, that prove
effective with site-specific conditions.

The Marshall FGD landfill, Phase 1, Cell 1 has an approximately 4.8-acre footprint, and is used primarily for
CCP management. CCPs managed by the landfill primarily consist of FGD residue (i.e., gypsum, clarifier
sludge), fly ash, bottom ash, and mill rejects. The landfill is also used for asbestos and construction and
debris (C&D) waste management.

This Plan is included as a supplement to the Operations Plan for the Marshall FGD landfill.
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Flue Gas Desulfurization (FGD) Residue Landfill Phase 1, Cell 1 Page 2

2.0 Dust Control Methods

The primary potential source of dust emissions in the landfill is the active area of waste placement. These
areas are at a higher risk for producing dust due to vehicular and equipment traffic and earthwork
construction. Exterior landfill slopes are less of a dust control concern as they have operational,
intermediate, or interim soil covers, which are vegetated as required in the Operations Plan. Operational,
intermediate and interim soil covers are defined in the Operations Plan.

Dust emissions from the landfill can be controlled through a variety of dust control methods. Possible dust
control methods are identified herein. Dust control methods may be characterized as products and/or
applications, structural wind breaks and/or covers, and operational methods.

Dust control methods for the landfill area include, but are not limited to:
e Watering
e Establishing vegetative cover
e Mulching
e Structural controls consisting of:
°  Wind breaks (i.e., fencing and/or berms)
°  Temporary coverings (i.e., tarps)
e Spray applied dust suppressants consisting of, and not limited to:
° Anionic asphalt emulsion
°  Latex emulsion
° Resin in water
°  Polymer-based emulsion
°  Mineral mortar coatings (i.e., posi-shell)
e (Calcium chloride
e Soil stabilizers (i.e., soil cements)
e Operational soil cover
e Modifying the active working area
o Modifying operations during dry and windy conditions

The operator may use, and is not limited to, combinations of these dust control methods or any method that
is technically sound and environmentally acceptable to control dust for the specific site conditions. If the
operator intends to use a dust control method not presented above, the proposed dust control method will
be evaluated by Duke on a case-by-case basis to assess the effectiveness with specific site conditions. For
the purposes of this Plan, operational soil cover will be defined as soil material applied at a suitable
thickness to provide dust control, typically six inches in thickness. The effectiveness of the dust control
methods implemented should be evaluated through a dust monitoring program outlined in Section 3.

Operational equipment generally consists of dump trucks, vibratory smooth drum roller, bulldozer, water
truck, spray trailer, track hoe, and service truck. Operational equipment will be used to construct, install,
apply, and/or repair dust control methods. The operator will make provisions to alleviate any on-site issues
that arise when primary equipment is being maintained or is inoperable. Marshall contains multiple landfill
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facilities, and the landfill operator will make provisions to have the necessary equipment to control multiple
fugitive CCP dusting emission events.
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3.0 Monitoring and Corrective Action Response

This section describes a dust monitoring program and suggests corrective action responses in case fugitive
emissions are observed.

3.1 Monitoring

During landfill operations, a dust monitoring program will be implemented to evaluate the dust control
measure performance and observe the areas for dust emissions. The dust monitoring program consists of
performing visual observations of dust-prone areas, implementing dust-control measures, and monitoring
existing and forecasted weather conditions.

Dust emissions can occur under many conditions. For the purposes of this Plan, dust emissions are
characterized as fugitive emissions, where CCP dust is located outside the limit of landfill waste. This is
most likely to occur during windy, dry, and hot weather conditions. Therefore, the operator will monitor both
existing and forecasted weather conditions and use dust-control measures suited to the weather conditions.
The dust-control measures shall be implemented prior to the forecasted weather conditions.

Equipment operators shall continuously observe the active face and other areas within the landfill limit for
dust emissions. In addition, preventive dust-control measures should be observed and documented at least
twice daily (morning and afternoon) when the landfill is in operation to evaluate the dust control measure
performance. Additional observations may be necessary as site and weather conditions dictate.
Observations will be documented using the attached “Monitoring Worksheet,” or online
database/worksheet, etc. To minimize continual maintenance of moisture-conditioned and spray-applied
areas, the operator shall pay particular attention to these areas. Structural controls shall be observed to
monitor that they are achieving their intended purpose. Observations in the landfill area may be made with
reference to the grid system shown in the attached Figure 1.

Monitoring will be conducted during times when the landfill is in operations. The operator shall continue to
provide necessary dust-control measures during periods when operations are inactive (i.e., outages,
weekends, holidays). Operators are to establish appropriate measures so that dust emissions are not
reasonably likely to occur during inactive operations periods when monitoring is not being conducted.

3.2 Corrective Action

If fugitive dust emissions are observed and observations indicate dust-control measures are not achieving
their intended purpose, then appropriate corrective actions will be taken. Dust-control measures should be
reapplied, repaired, or added, as necessary, to control dust emissions. The operator will construct, install,
apply, and/or repair dust-control measures prior to the end of the work day to control dust emissions during
non-operating hours. The operator will implement dust-control measures as preventive controls rather than
in response to fugitive dust emissions.
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4.0 Regulated Cover Requirements

The Marshall FGD landfill is permitted to accept non-CCP wastes including asbestos-containing material and
C&D waste. Asbestos-containing material and C&D waste shall be placed in accordance with the approved
Operations Plan and regulated cover requirements. In accordance with 40 CFR 61, asbestos material shall
be covered with six inches of non-asbestos-containing material (i.e., soil, ash, gypsum) within a 24-hour
period.

In accordance with Solid Waste Rules Section 15A NCAC 13B.0542, C&D waste shall be covered with six
inches of earthen material (i.e., soil, ash, gypsum) whenever the disposal area exceeds one-half acre and at
least once weekly.
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APPENDIX 1
DUST CONTROL PLAN MONITORING WORKSHEET



Dust Control Plan Marshall Steam Station

FGD Residue Landfill Phase 1, Cell 1
Terrell, North Carolina

Permit No. 18-09 Monitoring Worksheet

Week:

. Observations/comments including: weather
. . Preventive or . . S
) ) Effective | Observation . i conditions, wind speeds, precipitation, forecast, Name of
Date/Time [Dust Control Method in Use . Corrective Action . . . .
Yes/No Location preventive or corrective actions taken (if needed), Observer

Taken Yes/No ", .
additional operational notes
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Duke Energy Marshall Steam Station FGD Gypsum Landfill 3/26/2004
Closure/Post-Closure Plan 1

1.0 INTRODUCTION

The purpose of the Closure/Post-Closure Plan is to outline the sequence for closing the
landfill phase and the post-closure maintenance activities for each phase. Closure is
designed to minimize the need for long term maintenance and to control the post-closure
release of contaminants. Closure activities may be revised as appropriate for materials,
specifications, technology advances or changes in regulations at that time.

Phasing of landfill development is designed so that final cover can be established as soon
as possible. The final cover will be constructed in stages as cells of the landfill reach
final grade, at the end of the cell’s life. Intermediate grading, that indicate the contours
prior to development of adjacent cells, is shown on the Phasing Diagrams in the
Operations and Maintenance Plan. The final landfill contours will have erosion control
benches and side slopes at a maximum 6H:1V. The central portion of the landfill will
have a minimum 10% slope. Complete closure of Phase 1 will encompass a gross waste
volume (including cover soils) of approximately 2.19 million cubic yards. Final closure
of the FGD residue landfill will commence when Duke Energy declares that no more
waste will be accepted or as directed by NCDENR, Division of Waste Management,
Solid Waste Section.

The owner or operator shall notify the Division that a notice of intent to close the FGD
gypsum landfill has been placed in the operating record. Closure activities for the FGD
gypsum landfill shall begin no later than 30 days after final receipt of waste unless
otherwise approved by NCDENR.

The final cover system for a completed phase will be completed within 180 days
following the beginning of closure activities unless otherwise approved by NCDENR.
The final cover system for the closed phase will be certified by a professional engineer as
being completed in accordance with the Closure Plan. Duke Energy shall record a
notation on the deed to the landfill property stating that the property has been used as a
landfill and its use is restricted under the Closure Plan approved by the NCDENR
Division of Waste Management. NCDENR will be notified by Duke Energy of the
closure completion, certification, deed notation and placement in the operating record.

Following closure operations, the landfill will be developed as a grassed area. If the
landfill must be closed prior to reaching the final contours, the surface of the landfill will
be sloped to a minimum grade of 5 percent and a maximum grade of 17 percent. A final
cover will be established over the landfill in accordance with the Technical Specifications
for Closure, Section 4.



Duke Energy Marshall Steam Station FGD Gypsum Landfill 3126/2004
Closure/Post-Closure Plan 2

2.0 FINAL COVER SYSTEM
2.1 Compacted Soil Layer

The compacted soil layer will consist of an 18-inch thick compacted soil layer directly
above the gypsum waste. The compacted soil layer provides a smooth surface for the
geomembrane and reduces the infiltration of water into the waste.

2.2 Geomembrane

The geomembrane is a 40-mil thick, textured linear low density polyethylene (LLDPE)
material. The geomembrane provides a barrier layer that reduces leachate generation.

23 Geocomposite

The geocomposite is a non-woven geotextile/ HDPE geonet/ non-woven geotextile
composite. The geocomposite provides a drainage layer for water that percolates through
the vegetative soil layer. The geocomposite also reduces the build-up of water directly
on top of the geomembrane. A perimeter toe drain is provided at the toe of the landfill
slope to drain out water flowing through the geocomposite.

2.4  Vegetative Soil Layer

The vegetative layer will consist of 18 inches of general fill with a 6-inch thick topsoil
layer suitable for establishing a grass cover. The soil will be spread in two lifts and
lightly compacted with a dozer. This layer will protect the geomembrane from damage
due to ultraviolet degradation, desiccation (drying), freeze-thaw, erosion and vectors. A
mixture of fertilizer and seed will be applied to the surface which will rapidly establish a
continuous dense cover of grass.

25 Gas Venting System

A gas venting system will be incorporated into the final cap configuration. A passive gas
venting system will be required to remove gas that collects beneath the geomembrane
cap. The gas venting system will consist of screened pipes encased in a gravel trench.
The vents will be connected to the upper geomembrane cap by means of a geomembrane
boot to retard surface water infiltration into the landfilled waste. The locations and
quantity of vents are shown on the Gas Venting System Plan.

3.0 POST-CLOSURE MAINTENANCE
3.1 Post-Closure Period

Post closure maintenance of the facility after closure will be conducted for 30 years and
consist of the following elements:
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¢ Inspection and maintenance of final cover,
o Control of access, and
e Operation, inspection and maintenance of surface water and

erosion/sedimentation control systems.

The post-closure care period may be decreased by the NCDENR Division of Waste
Management if the owner or operator demonstrates that the decreased period is sufficient
to protect human health and the environment. However, the post-closure care period may
also be increased by the NCDENR Division of Waste Management if the Division
determines that an increased period is required to protect human health and the
environment.

Following completion of the post-closure care period of the FGD residue landfill, the
owner or operator shall notify the NCDENR Division of Waste Management that a
certification, by a registered professional engineer, verifying that post-closure care has
been completed in accordance with the post-closure plan and has been placed in the
operating record.

3.2 Erosion and Sediment Control

Surface water running off the landfill during and after a rainfall event will be collected
and routed off the cover by erosion control benches. Surface water that flows towards the
landfill from off-site uphill areas (run-on) will be intercepted and channeled away from
the landfill and final cover surface by diversion ditches and perimeter berms.

Erosion will be controlled by vegetation, erosion control benches and run-on diversion.
Vegetation will aid in reducing soil erosion. Benches break the velocity of sheet flow,
control development of erosion features before they damage the final cover, and divert
runoff into manageable flow volumes. Run-on diversion helps eliminate the source of
erosion. Sediment laden runoff will be collected in the sediment basins.

All diversion ditches and erosion control benches shall be inspected quarterly for signs of
wash-outs or siltation. Riprap channels and outlet protection aprons shall be inspected
for wash-outs. Damaged areas shall be repaired as soon as possible.

The sediment basins shall be inspected after significant rainfall events. Sediment shall be
removed when the sediment accumulates to one half the design depth.

Culverts and inlets shall be inspected quarterly for signs of damage, siltation buildup,
settlement or clogging. Repairs shall be made as soon as possible.
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33 Final Cover

The final cover shall be inspected quarterly for signs of settlement, erosion, vector
damage and bare spots. The grass cover shall be mowed at least twice a year. Bare spots
shall be re-vegetated with grass seed. Any deep-rooted or woody vegetation that may
have established itself on the cover soil shall be removed so that the deep root growth
will not penetrate the geomembrane. Areas exhibiting settlement shall be filled to
provide positive drainage. Eroded areas shall be filled and reseeded as needed.

34 Gas Venting System

The gas venting system shall be inspected quarterly for signs of damage. Geomembrane
connections to each vent shall also be inspected. Any damaged vents shall be repaired.

3.5 Groundwater Monitoring Wells

All groundwater monitoring wells shall be inspected during groundwater sampling
events. Any damaged wells shall be repaired immediately. Access to the wells shall be
maintained to provide all-weather access.

4.0 POST-CLOSURE MONITORING

Following closure of the landfill, a monitoring program will be implemented to monitor
the quality of groundwater and surface water in the areas surrounding the landfill. The
monitoring program will be in accordance with the State approved monitoring plan and
will continue for a period of 30 years after final closure. The length of the post-closure
care period may be decreased or increased by the NCDENR Division of Waste
Management if the reduced period is sufficient or the lengthened period is necessary to
protect human health and the environment. Following completion of the post-closure
period, the owner or operator shall notify the Division that a certification signed by a
registered professional enginecr, verifying that the post-closure care has been completed
in accordance with the post-closure plan, has been placed in the operating record.

4.1 Groundwater

The Groundwater Monitoring Plan will be continued semi-annually (or as required) after
final closure. The results of the analytical testing will be submitted to NCDENR as
directed in the Groundwater Monitoring Plan.

4.2 Surface Water

Surface water monitoring of the downgradient tributaries to Lake Normman will be
continued after closure as required by the NCDENR Division of Waste Management.
Surface water discharged from the sediment basins will be sampled and analyzed if
required by the NPDES stormwater permit.
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ALTAMONT ENVIRONMENTAL, INC.

ENGINEERING & HYDROGEOLOGY

231 HAYWOOD STREET, ASHEVILLE, NC 28B0O1
TEL.8B28.281.3350 FAC.B28.281.3351

WWW.ALTAMONTENVIRONMENTAL.COM

MEMORANDUM

To: Mr. Larry Frost, Environmental Engineer, North Carolina Department of Environment and Natural
Resources, Division of Solid Waste

Date: August 19, 2011

Subject: Financial Assurance Cost Estimate - Marshall Steam Station Flue Gas Desulfurization (FGD)
Residue Landfill, Permit 18-09, Cell 1 and Cell 2

On the behalf of Duke Energy Carolinas, LLC, (Duke), Altamont Environmental, Inc. (Altamont), is providing
the financial assurance cost estimate for the closure, post-closure, and potential assessment and corrective
action costs associated with the Duke Energy Carolinas, LLC, Marshall Steam Station Flue Gas
Desulfurization (FGD) Residue Landfill, Cell 1 and Cell 2.

The following cost estimates are detailed in the attached tables:
e Closure cost estimate, $4,883,672 ($154,059 per acre), is provided in the attached Table 1.

e Post-closure cost estimate, $1,506,546 ($47,525 per year per acre) or $50,218 annually, are
provided in the attached Table 2.

e Potential assessment and corrective action estimate was calculated to be $402,270 as shown in the
attached Table 3. Only the costs associated with groundwater and surface water monitoring and
maintenance are included with this cost estimate. North Carolina General Statute 130A-295.2
requires the permit holder to establish financial assurance sufficient to cover a minimum of three
million dollars ($3,000,000) for potential assessment and corrective action at the facility. As the
estimated costs are less than the required minimum, $3,000,000 is used for potential assessment
and corrective action costs.

Table 4 provides the cost summary for the items described above. The total financial assurance cost
estimate is $9,390,218.

The following design drawings, prepared by Chas. H. Sells, Inc. (now WSP-Sells, Inc.) for the construction of
the landfill, were used to develop the cost estimate information:

e Final Closure Details—MM6451.00-0001.001 (dated March 24, 2004)
e Gas Venting System Plan—MM6451.00-0002.001 (dated March 24, 2004)

e Gypsum Landfill Final Closure Erosion & Sediment Control Plan—MM6451.01-003.001 (dated March
24, 2004)

e Gypsum Landfill Erosion Control Details—MM6451.01-004.001 (dated March 24, 2004)
e Cell 1 and Cell 2—Final Configuration—MM®6451.00-0013.001 (dated December 15, 2005)
B size (11 inches by 17 inches) copies of these drawings are attached.

Altamont understands that the appropriate financial assurance mechanism will be provided by Duke once
the cost estimate amount has been approved by the Division of Waste Management.
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Table 1

Closure Cost Estimate
Duke Energy Carolinas, LLC

Marshall Steam Station Flue Gas Desulfurization (FGD) Residue Landfill

Permit No. 18-09
August 19, 2011

Item Landfill Closure Tasks Quantity | Unit| Cost Total
1 Demolition of Interim Cover Measures 31.7 AC | S$1,000 $31,700
2 Fine Grading of Interim Cover 31.7 AC | $3,800 $120,460
3 Gas Venting System
Passive Gas Vents and Trenching 30 EA $15,833| $474,990
Final Cover
40-mil LLDPE Geomembrane 1,381,871 SF $0.63 $870,579
4 Geocomposite Drainage Layer 1,381,871 SF | S0.98 $1,354,234
18" Protective Cover 153,541 | SY | $2.00 $307,082
6" Vegetative Cover 153,541 SY | $1.67 $256,413
Stormwater Management
c Erosion Control Bench 6,307 LF $20 $126,140
Armored Channel 760 LF s71 $53,960
RCP Headwall 1 EA | S$2,745 $2,745
6 Final Landscaping
Seeding, Fertilizing, and Mulching 31.7 AC | S1,800 $57,060
7 Surveys 31.7 AC | S$1,400 $44,380
8 Subtotal $3,699,743
9 Mobilization (5% of Subtotal) $184,987
10 Engineering Services, CQA/CQC (12% of Subtotal) S443,969
11 Contingency (15% of Subtotal) \ $554,961
TOTAL $4,883,660
Notes:
1. "AC" means acres. The 31.7 acre area is for Cell 1 and Cell 2.
2. "EA" means each.
3. "SF" means square feet.
4. "SY" means square yards.
5. "LF" means linear feet.
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Table 2

Post-Closure Cost Estimate
Duke Energy Carolinas, LLC
Marshall Steam Station Flue Gas Desulfurization (FGD) Residue Landfill

Permit No. 18-09
August 19, 2011

Item Landfill Post-Closure Tasks Quantity | Unit Cost Total
Administration/Inspection/Recordkeepting
1 Project Engineer (80 Hours/Year at $85/Hour) 30 YR  $6,800 $204,000
Technician (40 Hours/Year at $60/Hour) 30 YR | $2,400 $72,000
Clerical (8 Hours/Year at $50/Hour) 30 YR $S400 $12,000
Maintenance
Fencing, Gates, Signs, Etc. 30 YR  S$1,000 $30,000
Access Roads 30 YR | $2,000 $60,000
2 Mowing (S100 per acre four time per year over 31.7 acres) 30 YR | $12,680 $380,400
Stormwater Structures 30 YR | $5,000 $150,000
Leachate Collection and System Maintenance 30 YR | $1,000 $30,000
Final Cover System ($1,500 per acre) 30 YR @ $11,888 $356,640
3 Fees
Annual Permit Fee 30 YR S500 $15,000
4 Subtotal $1,310,040
5 Contingency (15% of Subtotal) $196,506
6 30-Year Total $1,506,546
Notes:
1. "YR" means year.
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Table 3

Potential Assessment and Corrective Action Cost Estimate

Duke Energy Carolinas, LLC
Marshall Steam Station Flue Gas Desulfurization (FGD) Residue Landfill

Permit No. 18-09

August 19, 2011

Item Potential Assessment and Corrective Action Tasks Quantity Unit Cost Total
1 Compliance Monitoring (Semiannual Groundwater Monitoring Reports)
Staff Professional (16 Hours/Year at $105/Hour) 30 YR $1,680 $50,400
Technician (24 Hours/Year at $85/Hour) 30 YR $2,400 $72,000
Clerical (8 Hours/Year at $50/Hour) 30 YR $400 $12,000
2 Sampling and Laboratory Analysis
Compliance Sampling for Nine Groundwater Monitoring Wells 60 Event $2,760  $165,600
and One Surface Water Location (semiannual sampling)
H2S Sampling (semiannual sampling) 60 Event $830 $49,800
3 Subtotal $349,800
4 Contingency (15% of Subtotal) $52,470
30-Year Total $402,270

Minimum Financial Assurance Amount $3,000,000

Notes:
1. "YR" means year.

P:\Duke - Environmental Engineering - 2371\2371.07 MSS FGD Permit\Financial Assurance\Cost Spreadsheet.xlsx




Table 4

Financial Assurance Cost Estimate Summary
Duke Energy Carolinas, LLC

Marshall Steam Station Flue Gas Desulfurization (FGD) Residue Landfill

Permit No. 18-09

August 19, 2011

Item Total 30-Year Total Per Acre Annual Cost
1 Closure $4,883,660 $154,059 NA
2 Post-Closure $1,506,546 $47,525 $50,218
3 | Potential Assessment and Remediation $3,000,000 NA $100,000
Total Estimated Costs $9,390,206

P:\Duke - Environmental Engineering - 2371\2371.07 MSS FGD Permit\Financial Assurance\Cost Spreadsheet.xlsx
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Vicinity Map Not to Scale

FHS00054

actual field conditions and construction documents and shall wait for instruction prior to

proceeding.
4. All earth fill to be compacted to minimum 95%
838.27 for 60" Dia. RCP pipe. Proposed endwall to be NCDOT Std. 838.01 for 36" Dia.

Proposed junction boxes to be NCDOT Std. 840.31.
RCP pipe.

groove or bell and spigot waterproof joints.

per FSS—SS—-5-00210.
6. HDPE culverts shall be corrugated smooth—

M294 type S.

7. All culvert outlets to have flored end sections.
8. Proposed yard inlets to be NCDOT Std. 840.14 with frame and grate per Std. 840.16.

\\i%tiic!x»i.f!f:!!
e s S
e

3. Contractor shall immediately report to owner or engineer any dicrepancies found between

2. Contractor shall blend new earthwork smoothly to transition back to existing grade.

1. Grades shown depict finished grades.

GENERAL NOTES:
5. RCP culverts to be minimum Class Il RCP unless otherwise noted with tongue and
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COMPACTED FILL

BACKFILL MIN 8"

THICK LAYER OF GRAVEL FILTER FABRIC

o

EXTENSION OF FABRIC AND WIRE
INTO THE TRENCH

NE| NOT

. FILTER FABRIC FENCE SHALL BE A MINIMUM OF 32" IN WIDTH AND

SHALL HAVE A MINIMUM OF 6 LINE WIRES WITH 127 STAY SPACING.

. WOVEN FILTER FABRIC BE USED WHERE SILT FENCE IS TO REMAIN
FOR A PERIOD OF MORE THAN 30 DAYS.

. STEEL POSTS SHALL BE 5-0" IN HEIGHT AND BE OF THE
SELF~FASTENER ANGLE STEEL TYPE.

. WASHED STONE SHALL BE USED TO BURY SKIRT WHEN SILT FENCE
IS USED ADJACENT TO A CHANNEL, CREEX OR POND.

5. TURN SILT FENCE UP SLOPE AT ENDS.
6. WHEN FABRIC IS USED WITH WIRE MESH 8 CENTERED POSTS MAY BE USED.

MAINTENANCE NOTES:

1.

FILTER BARRIERS SHALL BE INSPECTED BY THE FINANCIALLY
RESPONSIBLE PARTY OR HIS AGENT IMMEDIATELY AFTER EACH
RAINFALL AND AT LEAST DAILY DURING PROLONGED RAINFALL.
ANY REPAIRS NEEDED SHALL BE MADE IMMEDIATELY.

. SHOULD THE FABRIC DECOMPOSE OR BECOME INEFFECTIVE PRIOR TO THE END

OF THE EXPECTED USABLE LIFE AND THE BARRIER STILL IS NECESSARY, THE
FABRIC SHALL BE REPLACED PROMPTLY.

. SEDIMENT DEPOSITS SHOULD BE REMOVED AFTER EACH STORM EVENT OR SILT

FENCE SHOULD BE REPLACED. THEY MUST BE REMOVED WHEN DEPOSITS REACH
APPROX. HALF THE HEIGHT OF THE BARRIER. ANY SEDIMENT DEPOSITS REMAINING IN
PLACE AFTER THE SILT FENCE IS REMOVED SHALL BE DRESSED TGO CONFORM

TO THE EXISTING GRADE, PREPARED AND SEEDED.

INSTALLATION DETAIL OF SEDIMENT FENCE

DETAIL #1

SEEDING MIXTURE RATE (Ib/acre)

Jall Fescue 700
Sericea Lespedeza 30
Kobe Lespedeza 10

SEEDING NOTES

After Aug. 15 use unscarified sericea seed.

Where periodic mowing is planned or o neat appearance is desired,
omit sericea and increase Kobe lespedeza to 40 ib/acre.

To extend spring seeding dates into June, add 15 ib/acre hulled
Bermudagrass. However, after mid—~Apr. it is preferable to seed
temporary cover.

NURSE PLANTS
Between May 1 ond Aug. 15, add 10 Ib/acre German millet or
15 Ib/acre Sudangrass. Prior to May 1 or after Aug. 15 add
40 Ib/acre rye {grain).

SEEDING DATES

Fall:
Late Winter:

Possible

Aug. 20 — Qct. 25
Feb. 1 — Apr. 15

Best
Aug. 25 — Sept. 15
Feb. 15 — Mar. 21

Fall is best for tall fescue and late winter for lespedezas.

WELDED TO CMP RISER\ A&L

, ——TRASH RACK

1/4" STEEL

/—‘ANTI ~VORTEX PLATE

REMOVABLE TRASH RACK IS OPTIONAL
FOR EASE IN MAINTENANCE.

- CMP PERFORATED RISER

(SEE NOTE 1)

S —
[an]
SECTION. A—A
%
TOP OF DAM Q
! L
SPILLWAY CREST DESIGN HIGH—WATER 4
(1
oo ga— A —
= 1/4" STEEL
= ANTI-VORTEX PLATE
- 7,?,%;\\ | —— TRASH RACK
RISER CREST [t
=

TR

20"
GRASS SPRLWAY

SRR
S ey

EMERGENCY SPILLWAY SECTL%N

STABILIZE EMBANKMENT, EMERGENCY SPILLWAY
AND ALL DISTURBED AREAS ABOVE THE SEDIMENT
POOL AND DOWNSTREAM OF THE BASIN WITH

RiP-RAP APRON

VEGITATION PER SEEDING SPECIFICATIONS
IMMEDIATELY FOLLOWING CONSTRUCTION.

SEEDING MIXTURE

RATE (Ib/acre)
Species 200 (4-5/1,000ft*)

Tall Fescue

NURSE PLANTS

Between May 1 and Aug. 15, odd 10 Ib/acre Sudangrass or
10 ib/acre German millet. Prior to May 1 or after Aug. 15 add
40 tb/acre rye (grain).

SEEDING DATES

Best: August 25 — October
Possible: February — April 15

Avoid seeding from Nov. to Jan. [If seeding must be done at this
time, add 40lb/acre rye grain and use a channel lining that offers
maximum protection.

SOIL AMENDMENTS

Apply lime and fertilizer according to soil tests, or apply
4,000 Ib/acre ground agricuttural limestone and 1,000 Ib/acre
10~10—10 fertilizer. Operate tillage equipment across the waterway.

MULCH

Use jute, excelsior matting, or other effective channel lining

material to cover the bottom of channels and ditches, and staple
securely. The lining should extend above the highest calculated depth
of flow. On channel side slopes above this height, and in drainages
not requiring temporary finings, apply 4,000 Ib/acre grain strow

and onchor straw by stapling netting over the top.

Mulch and anchoring materials must not be allowed to wash
down slopes where they can clog drainage devices.

MAINTENANCE

Inspect and repair mulch frequently. Refertilize in late winter of
the following year; use soil tests or apply 150 Ib/acre 10—10~10.
Mow requiarly to a height of 2—4 inches.

Refer to Appendix 8.02 for botanical names.

GRASS—LINED DITCH SEEDING SPECIFICATIONS

DETAIL #2

NOTES:
a. GRAVEL PAD TO BE 12'x 50° AND 6" THICK MINIMUM

b. TURNING RADIUS SUFFICIENT TO
ACCOMMODATE LARGE TRUCKS IS TO BE
PROVIDED (SEE COORDINATE DATA DRAWING).

c. ENTRANCE(S) SHOULD BE LOCATED TO
PROVIDE FOR MAXIMUM UTILITY BY ALL
CONSTRUCTION VEHICLES.

d. MUST BE MAINTAINED IN A CONDITION
WHICH WILL PREVENT TRACKING OR
DIRECT FLOW OF MUD ONTO STREETS.
PERIODIC TOPDRESSING WITH STONE
SILL BE NECESSARY; KEEP SOME HANDY.

e. ANY MATERIAL WHICH STILL MAKES IT
ONTO THE ROAD MUST BE CLEANED UP
IMMEDIATELY.

COARSE AGGREGATE
2-3"

NOTES: APPLICABLE AT ALL POQINTS OF
INGRESS & EGRESS UNTIL SITE IS
STABILIZED, FREQUENT CHECKS OF
THE DEVICE AND TIMELY
MAINTENANCE MUST BE PROVIDED.

TEMPORARY CONSTRUCTION ENTRANCE

DETAIL #9

Overseeding of Kobe lespedeza over fall-seeded talt fescue is #5 WASHED
very effective. N STONE FILTER
g o
YYYY Y Y Y Yy v
SOIL AMENDMENTS N ; gg | f%f%f gié i g M E; §§ j j
Apply lime and fertilizer according to soil tests, or apply N P 35( i il fil i ‘I_.; i IEEEEEREEE
4,000 Ib/acre ground agricultural limestone and 1,000 Ib/acre BOTIOM OF BASIN ; /“5 U §;5 fzi? ] §f ! i j SRR EREE!
10~10~10 fertilizer. DISCHARGE PIPE (BARREL
MULCH \_
Apply Erosion Control Blanket per manufacturer’s recommendations. CONCRETE ANCHOR ANTI-SEEP COLLAR
S
MAINTENANCE NOTES: 1. PERFORATIONS TO BE SPACED 4" 0/C EACH WAY. SEE SEDIMENT BASIN DATA BLOCK FOR NUMBER OF ROWS AND DIAMETER OF PERFORATIONS.
Refertllize in the second year unless growth is fully odequate. 2. EMERGENCY SPILLWAY TO HAVE 0.5” DESIGN DEPTH WITH 1" FREEBOARD PROVIDED. SEE SEDIMENT BASIN DATA BLOCK FOR MSL ELEVATIONS.
May be mowed once or twice a year, but mowing is not necessary
Reseed, fertilize, and mulch domaged oreas immediately.
Reference: Table 6.11 | from NC Erosion and Sediment Control SEDIMENT BASIN DATA BLOCK
Planning and Design Manual, 1988. CELL BASIN TOP OF |SPILLWAY] SPILLWAY SURFACE BASIN TOP OF CLEANOUT BOTTOM  |RISER RISER RISER |BARREL|BARREL! BARREL ANTI-FLOTATION
EXCAVATION |DESIGNATIONIDAM WIDTH| LENGTH ELEV. AREA DIMENSIONS DAM ELEV. ELEV. BASIN ELEV. | DIA. |CREST ELEV.] HEIGHT{ DIA. |LENGTH|OUTLET ELEV.] ANCHOR DIMS. | PERFORATIONS
SEEDING SPEC!FICAT{ONS CELL 1 SB—-4 g N/A N/A 43,059 SF |* 101'+x426°1x6’ | 850.0% MSL| 826.0F MSL 823.0F MSL| 54" | 820.0TMSY 6.0 42” 1467+ /-] 818.33 Tumsy 6'x6'x1.5’ 8 ROWS 17 DIA.
CELL 1 SB—5 8 20 828.5% MSL| 20,400 SF |120'x245'%7.5" 830.0% MSL| 824.0FtmsL| 82t.0tmsL| 427 | 827.0 MsL| 6.0 | 36" |95+/—| 820.5F MsSL 6'x6'x1.25" |6 ROWS 17 DIA.
DETAIL #3 . , » , . . gt R .
# CELL 2 SB—-6 8 20 810.5% MSL 43,355 SF |IRREGULAR S.A. 812.0F MSL| 805.51MSL | 802.5EMSL| 54 808.5 tMSL] 6.0 42 83+ /~1 800.0E MSL &'x6'x1.5 7 ROWS 17 DIA.
~ CELL 2 SB-7 8 20 813.0 TwsL 33,818 SF |IRREGULAR S.A. 814.5+MsL| 807.7tMsL | 804.2 X MsSL| 547 | 811.2 IMSL] 7.0° 42" |80+ /—| 800.0 TMSL 6'x6'x1.75’ 6 ROWS 17 DIA.
* SB—4 SHALL HAVE IRREGULAR SURFACE AREA AS SHOWN ON PLAN. SURFACE AREA SHOWN IS TAKEN AT ELEVATION 830, ONE FOOT ABOVE CREST OF RISER ELEVATION.
DETAIL #6
Stake Trapezoidal Trapezoidal
2 X 4" wood frame * l T l T
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FABRIC INLET PROTECTION

DETAIL #4

—

x—section area(A)= bd + Zd2

. _ €
top width (T) = b + 2dz Z =7
GRASS LINED CHANNEL DATA BLOCK
CHANNEL
DESIGNATION b d T Z
PD-6, PD-7 212 147 3
TD—2 |2 151 3
TD-1 6|25 21} 3

SEEDING SPECIFICATIONS (SEE DETAIL #2).

CROSS SECTION GEOMETRY OF CELL 1
GRASS—LINED DIVERSION CHANNELS

NOTE: ALL CELL t CHANNELS TO RECEIVE STRAW WITH NET TEMPORARY CHANNEL LINER EQUIVALENT TO
NORTH AMERICAN GREEN S75. ALL CHANNELS TO RECEIVE TALL FESCUE GRASS LINER INSTALLED PER

DETAIL #7

NOTE:

= b + 2dz

-

x—section area(A)= bd + Zd2
top width (T)

GRASS LINED CHANNEL DATA BLOCK

CHANNEL
DESIGNATION b| d| T | Z
PD-8, PD—9, PD—10, PD-11 22110 8 1 3
TD-3, PD-2, PD-3, PD—4, PD-5, PD—12 212 403
PD—1 |2 | 15| 3

CHANNELS PD—8, PD-9 & PD-11 TO RECEIVE SYNTHETIC MAT TEMPORARY CHANNEL LINER EQUIVALENT
TO NORTH AMERICAN GREEN P30ON. ALL REMAINING CHANNELS TO RECEIVE STRAW WITH NET TEMPORARY
CHANNEL LINER EQUIVALENT TO NORTH AMERICAN GREEN S75. ALL CHANNELS TO RECEIVE TALL FESCUE
GRASS LINER INSTALLED PER SEEDING SPECIFICATIONS (SEE DETAIL #2).

CROSS SECTION GEOMETRY OF CELL 2 & FINAL

CLOSURE GRASS—LINED DIVERSION CHANNELS

DETAIL #8

l |

187 d50 RIPRAP

GRAVEL BEDDING
OR GEOTEXTILE EQUIV.

TO MIRAFT 700X

x—section area(A)= bd + ZdZ

top width (T) = b + 2dz
— &
NOTES: Z=5=3

CHANNELS SHALL BE 18” d50 RIPRAP, dmax = 277, t=40.5".

TRAPEZOIDAL RIPRAP CHANNELS

ERN: FHS00055

5 MAX.

1800 CU. FT/ACRE

3 J f A, &
T ALTER FABRIC

1. USE FOR DRAINAGE AREAS
NOT EXCEEDING 5 (FIVE) ACRES.

2. EARTH BERM SHALL BE STABILIZED W/ SEEDING
ACCORDING TO SEEDING SPECIFICATIONS.

!

OVERFILL 6" FOR
SETTLEMENT

2 (5" MIN.) OUTLET PROTECTION APRON DATA BLOCK
>
2 EMERGENCY w APRON A—1 DATA | APRON A-2 DATA| APRON A-3 DATA| APRON A—4 DATA| APRON A-5 DATA | APRON A—6 DATA
© BY-PASS ! y NATURAL GRADE CELL 1 FINAL CLOSURE CELL 2 CELL 2 CELL 2 CELL 2
S e l < RIPRAP d50 = 12”| RIPRAP d50 = 12”| RIPRAP d50 = 12°| RIPRAP dS0 = 67 | RIPRAP d50 = 12| RIPRAP d50 = 127
OF DAM s dmox = 18" dmex = 18" dmax = 18" dmex = 9” dmex = 18" dmac = 18"
= t = 27" t = 27" t = 27" t = 13.5 t = 27" t = 27"
: L = 26 FT. L =29 FT. L= 24 FT. L=12 FT. L = 30 FT. L =26 FT
W= 29,5 FT W= 32 FT. W= 265FT. W= 135 FT. W= 335 FT. W = 29.5 FT.
H = 28 H = 24 H = 20 H=12" H = 28" H = 28"
STONE SECTION APRON A-~7 DATA | *APRON A—8 DATA| *APRON A—9 DATA| APRON A—10 DATA | APRON A—11 DATA | APRON A—12 DATA
CELL 1 FINAL_CLOSURE FINAL CLOSURE CELL 2 CELL 2 CELL 2
SEDIMENT TRAP DATA BLOCK 4" fi5 WASHED STONE RIPRAP d50 = 12”| RIPRAP d50 = 6” | RIPRAP d50 = 12| RIPRAP d50 = 127| RIPRAP d50 = 12"| RIPRAP d50 = 6"
CELL  |TRAP WER | WER TRAP TOP OF | CLEANOUT | BOTTOM NOTE: MINIMUM H=2/3 LAYER OF FILTER FABRIC e e e 2 G = 48 e G = 48 e =
EXCAVATION |DESIGNATION | LENGTH| ELEV. DIMENSIONS {DAM ELEV. | ELEV.  |BASIN ELEV. PIPE DIAMETE L =22 FT. L = 17 FT. L = 20 FT. L = 30 FT. L = 36 FT. L = 14 FT.
SECTION B—B W = 255 FT, W = 19,5 FT, W= 23 FT. W = 335 FT W = 41 FT. W =155 FT.
CELL 1 ST-2 127 | 832.51 MSL| 50°x175° | 834.0% MSL| 831.03MSL | 829.5% mMSL e H = 28 H=20 H=24 H = 28 H= H =12
; *APRONS A—8 & A—9 TO BE GROUTED WITH CONCRETE
CELL 2 ST-3 6 818.5X MSL| s56'x112°  |820.0% MSL| 817.03MSL | 815.5 L MsL
CELL 2 ST-4 & 828.5% MSL| 64’x128'  |830.0% MSL| 827.0fMSL | 825.5% MSL
MAINTENANCE AT PIPE OUTLETS
INSPECT TEMPORARY SEDIMENT TRAPS AFTER EACH PERIOD OF SIGNIFICANT RAINFALL. REMOVE SEDIMENT AND RESTORE TRAP TO ITS ORIGINAL DETAIL #9

DIMENSIONS WHEN THE SEDIMENT HAS ACCUMULATED TO ONE--HALF THE DESIGN DEPTH OF THE TRAP. PLACE THE SEDIMENT THAT IS REMOVED IN

A DESIGNATED DISPOSAL AREA AND REPLACE THE CONTAMINATED PART OF THE GRAVEL FACING.

CHECK THE STRUCTURE FOR DAMAGE FROM EROSION OR PIPING. PERIODICALLY CHECK THE DEPTH OF THE SPILLWAY TO ENSURE IT IS A MINIMUM
OF 1,5 FT. BELOW THE LOW POINT OF THE EMBANKMENT. IMMEDIATELY FILL ANY SETTLEMENT OF THE EMBANKMENT TO SLIGHTLY ABOVE DESIGN

GRADE, ANY RiP RAP DISPLACED FROM THE SPILLWAY MUST BE REPLACED IMMEDIATELY.
STABILIZE THE EMBANKMENT AND ALL DISTURBED AREAS ABOVE THE SEDIMENT POOL AND DOWNSTREAM FROM THE TRAP IMMEDIATELY AFTER

CONSTRUCTION WITH SEEDING.
GRAVEL AND RIP RAP FILTER BASIN

My

N
WA

DETAIL #5

NOTES:

1. CLASS OR MEDIAN SIZE OF RIPRAP, LENGTH, WIDTH AND DEPTH OF APRONS
PER THE OQUTLET PROTECTION APRON DATA BLOCK BELOW.

2. RIPRAP SHOULD EXTEND UP BOTH SIDES OF THE APROM AND ARQUND THE END
OF THE PIPE OR CULVERT AT THE DISCHARGE OUTLET AT A MAXIMUM SLOPE OF
2:1 AND A HEIGHT NOT LESS THAN TWO THIRDS THE PIPE DIAMETER OR
CULVERT HEIGHT.

3. THERE SHALL BE NO OVERFLOW FROM THE END OF THE APRON TO THE
SURFACE OF THE RECEIVING CHANNEL., THE AREA TO BE PAVED OR RIPRAPPED
SHALL BE UNDERCUT SO THAT THE INVERT OF THE APRON SHALL BE AT THE
SAME GRADE (FLUSH) WITH THE SURFACE OF THE RECEMNG CHANNEL. THE
APRON SHALL HAVE A CUTOFF OR TOE WALL AT THE DOWNSTREAM END.

4. THE WIDTH OF THE END OF THE APRON SHALL BE EQUAL TO THE BOTTOM
WIDTH OF THE RECEIVING CHANNEL. MAXIMUM TAPER TO RECENING CHANNEL S:1

5. AL SUBGRADE FOR STRUCTURE TO BE COMPACTED TO 90% MODIFIED PROCTOR.

THE PLACING OF FILL, ETHER LOOSE OR COMPACTED IN THE RECEIVING
CHANNEL SHALL NOT BE ALLOWED.

7. NO BENDS OR CURVES IN THE HORIZONTAL ALIGNMENT OF THE APRON WILL
BE PERMITTED.

DETAIL #10
ELEVATED SLAB
1’ MIN. ;
I 2 FL ]
LENGTH AS NECESSARY }
TO EXTEND INTO i AN ZPIPE H—
YARD INLET

L NC STO. 840.04

FLEXIBLE HDPE PIPE

H1i
15t 4
i

I PROPOSED
H
!

CONCRETE ANCHOR
& STRAP

47 (MIN)*

d

* AT LESS THAN 1% SLOPE

o

PROFILE

EXTEND TO EDGE OF DISTURBANCE

RIP-RAP APRON ">

CONSTRUCTION SPECIFICATIONS:

THE TOP OF THE EARTH DIKE OVER THE INLET PIPE AND THOSE

DIKES CARRYING WATER TO THE PIPE SHALL BE AT LEAST 1 FOOT

HIGHER AT ALL POINTS THAN THE TOP OF THE INLET

PIPE.

2. THE PIPE SHALL BE FLEXIBLE WITH WATER TIGHT CONNECTING

BANDS.

FLEXIBLE PIPE SHOULD BE STAKED ON EITHER SIDE.

3. A RIP RAP APRON SHALL BE PROVIDED AT THE OUTLET, IF

EMPTYING INTO A DISTURBED AREA.

4. THE SOIL AROUND AND UNDER THE INLET PIPE AND ENTRANCE
SECTION SHALL BE HAND TAMPED IN 4”7 LIFTS TO THE TOP OF

THE EARTH DIKE.

5. FOLLOW—UP INSPECTION AND ANY NEEDED MAINTENANCE SHALL
BE PERFORMED AFTER EACH STORM BY THE CONTRACTOR.

6. CONCRETE ANCHOR TO BE 8” CMU FILLED WITH CONCRETE.
STRAP TO BE 1—INCH GALVANIZED STEEL ANCHORED IN CONCRETE.

DRAIN PIPE
DESIGNATION DIAMETER
SD-1 187

FLEXIBLE PIPE SLOPE DRAIN

DETAIL #11

© CHAS. H. SELLS, INC. ALL RIGHTS ARE RESERVED. ANY POSSESION, REPRODUCTION OR OTHER USE OF THIS DOCUMENT WITHOUT PRIOR PERMISSION FROM CHAS. H. SELLS, INC,, IS EXPRESSLY PROHIBITED.
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Mooresville, NC 28117
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~ BORING CASING
(N 681,318, 07
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E 1,412,107,
& EL=868. 76
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Ry

<KLEV: /90370~

O
\ =, LEGEND

— == === = Existing Storm Pipe

REWORK DIVERSION CHANNEL’S PER
% GYPSUM LANDFILL FINAL CLOSURE
EROSION & SEDIMENT CONTROL PLAN
MM64351. 01-0003. 001 CTYP)

L

ARMORED CHANNEL (TYP)
SEE DWG MM64351. 00-0001. 0001

s

LIMITS OF WASTE

= Proposed Storm Pipe
\/./‘ 0y = Proposed Yard Inlet

A-18% = Riprap Qutlet Protection Apron
—— 64 (0— = Existing Grade Contour
e S e = Proposed Finished Contour

FES = Flared £nd Section
D—~Tp—T0 = Temporary Diversion Channel

PD—PD—PD = Permanent Diversion Channel

E=1
=1

Temporary Sediment Trap

Temporary Sediment Basin

Temporary Sediment Fence

{1

Limits of Construction

O

inlet Protection

LCRS = Leachate Collection
& Removal System

NOTES:
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1. HORIZONTAL DATUM IS
- ~ NAD 27 ¢1927>, N.C. STATE
L 4 PLANE COORDINATES, US

8'30/ FEET.

2. VERTICAL DATUM IS NGVD
29 (1929, US FEET.

BOTTOM OF BASIN
ELEV. 821.0

TOP OF DAM
ELEV: 830.0

42’ DIA,

,// g

r\‘a. REFER TO EROSION AND
] SEDIMENT CONTROL PLAN
DRAWING, AND EROSION
CONTROL DETAILS DRAWING
FOR STORM WATER RUNDFF AND
EROSION CONTROL MEASURES.

'lf;:4. SEE DRAWING’ §
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Groundwater Sampling and Analysis Plan

Marshall FGD Residue Landfill, Phase 1, Cell 1, Permit No. 18-09

1.0 Program Description

1.1 RS T0T0) oY= 3N 0 T 05 2
1.2 Background and Site Hydrogeological DeSCription.......ccccvverecerrrreerrrsrmmrersssnceeens
13 Well Locations and INStallation ...........ccecoeeerrimnnmene s e e
1.4 Surface Water SAmple LOCAtiON ......cccicmiiiiiiiissssnssisii s sssssssssssss s s s snssssssnsssssssnnnnns
1.5 Y CoY o Ty T ¥~ o (=0 [0 =T o Vo
1.6 Parameters....cccuiiiiieii e e
1.7 Data Quality ODJECHIVES ....ccvviecrrrrrrcrrrrrss e rr s ssme s s s ssme s s s e e s s s ssmee s s smee e s s smn e e s e e ens
20 SaMPIING PrOCEAUIES. ... coiceeieceee e ereereeee s e e e ee s ss s ssm e s e e s e s smm e s e s s eme e e e e e e e e sameenms
2.1 Sampling EQUIPMENT.......ccoiecierrsccerrersssme s sssssms s s ssssss s sssssee s ssssmse s ssssmmesssssmmees s snmenesns
2.1.1 Equipment Cleaning ProCEAUIES .......cccorrrmrssrrmmsssmrrmssssmrrnssssmsesssssmsessssnsens

2.2 Groundwater SAMPIING .....c.cceoceieeeereereee e s eeese e e e e s e e e s srms e e s smeeessme e e eme e e mes
2.2.1 Development OFf WEIIS ....ccccvccccmriccsierrccssrsrsss s e ss e s ssss e essssms s essssmeessssssnens

2.2.2 Groundwater Level and Total Depth Measurements.......c..ccccvrrecerrrnncceen,

2.2.3 Well Purging and Sampling ........cocceeceoereemresmrncier s ee e eseee s s e ssee s ssmneeas

D S Y 1 0 o L= 070 1 U= o7 4o Y o

2.2.5 Sample Containers, Volume, Preservative, and Holding Time..................
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1.0 Program Description

1.1 Scope of Work

This Groundwater Sampling and Analysis Plan is designed to guide the monitoring efforts that are used to
evaluate the effects of the Marshall Steam Station Flue Gas Desulfurization (FGD) Residue Landfill, Phase 1,
Cell 1, on the groundwater in the area. This plan has been prepared according to the guidelines set forth by
the North Carolina Department of Environment and Natural Resources (DENR) Water Quality Guidance
Document for Solid Waste Facilities (SW-1001-87), and by the Environmental Protection Agency (EPA) in
"Interim Guidelines and Specifications for Preparing Quality Assurance Plans" (QAMS-500/80), and
documents the methodologies of field sampling, record-keeping protocols, data quality objectives, and data
validation procedures that will be used in this program.

1.2 Background and Site Hydrogeological Description

Marshall Steam Station (Marshall) is located in Catawba County, on Highway NC 150, just west of Lake
Norman. The station is owned and operated by Duke Energy Carolinas, LLC (Duke). Marshall is located in
the Piedmont physiographic region. Figure 1 shows the location of the plant and the location of the FGD
landfill, Phase 1, Cell 1.

The Marshall Steam Station has a generating capacity of 2,090 megawatts (MW) of electric power by the
combustion of coal. Therefore, the Marshall station generates enough electricity to power over one-and-a-
half million homes.

The FGD Residue Landfill will consist of two cells. When completed, the landfill footprint will contain
approximately 31.9 acres. Construction of Cell 1 was completed in 2006, and a Permit to Operate was
issued on November 21, 2006. Duke has not requested a Permit to Construct for Cell 2.

Cell 1 has a footprint of approximately 14.8 acres. In general the landfill is permitted to receive industrial
wastes generated by Duke at Marshall and at other Duke facilities. The waste received at the FGD residue
landfill consists primarily of gypsum. The FGD residue is conveyed to the landfill site by truck, where the
material is spread and compacted.

The landfill was constructed with a leachate collection and removal system and an engineered liner system
to prevent impacts to groundwater. When closed, the completed landfill will receive an engineered cover
system to minimize infiltration.

The FGD landfill is located entirely on Duke property, northwest of the Marshall station and to the west of the
Marshall Ash Basin. The landfill is located to the east of a north-south trending railroad line. . Located to
the west of this railroad line is Sherrill’s Ford Road, which also runs north-south along a surface water divide.
Located between the landfill footprint and the railroad line is a surface water drainage feature. This feature
drains to the south, to an intermittent stream that drains to Lake Norman. There is a topographic divide
running north-northwest through the landfill footprint, along Steam Plant Road. Surface drainage to the west
of Steam Plant Road drains to the surface drainage feature and surface drainage to the east of Steam Plant
Road drains to the Marshall Ash Basin.

As described in the site hydrogeological study (Hydrogeological Study FGD Scrubber Landfill, Duke Power--
Marshall Steam Station, Terrell, North Carolina, S&ME Project No: 1264-02-578, May 30, 2003), the
subsurface conditions in the landfill area consist of residual soils and partially to fully weathered rock
(saprolite) , which have formed by the in-place weathering of the parent rock. As is typical in the
groundwater systems located in the Piedmont region, groundwater at the landfill site occurs within the
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residuum and saprolite under unconfined aquifer conditions. The predominant discharge areas for
groundwater in the landfill area are expected to be the drainage feature and the ash basins located to the
east of the landfill.

The subsurface conditions at the landfill were described by S&ME as follows:

e Residuum: Beneath the ground surface, residual material consisting of silts, silty clays, clayey silts,
and silty sands. Sandy silts were found at depths ranging from 2.5 to 14 feet below ground surface.

e Saprolite: Saprolite material was found at depths ranging from 13.5 feet to 68.5 feet below ground
surface. This material is a product of weathered bedrock, consisting of silts to clayey silts and sandy
silts to silty sands, having a Standard Penetration Test (SPT) resistance of 50 blows per foot or more.

e Partially Weathered Rock: This material is defined as material exhibiting SPT resistances in excess
of 100 blows per foot. This material was found at depths ranging from 25.5 feet to 90 feet below
ground surface.

e Bedrock: Bedrock was found at depths ranging from 25.5 feet to 79.5 feet. When sampled, this
material was classified as granite, schist, and gneiss. Horizontal to high-angle fractures were found
in the upper ten feet of the bedrock areas. Many fractures were found to be iron stained, indicating
flow of water into the fractures.

1.3 Well Locations and Installation

Groundwater and surface water conditions at the landfill are monitored using nine groundwater monitoring
wells and one surface water sampling location. Monitoring well locations and construction information are
provided in Table 1. The locations of these wells are shown on Figure 2. Monitoring well MS-8 will be used
as the background well for this sampling program.

The wells were constructed of two-inch diameter polyvinyl chloride (PVC) well screen and casing. The well
screens were placed where they would intercept the aquifer and have slot sizes of 0.010 inch. The screen
lengths are shown in Table 1.

The wells were installed by a well driller registered in North Carolina in accordance with applicable DENR
regulations. The locations of the wells and the elevations of the tops of the casings were surveyed under the
direction of a Professional Surveyor, licensed in North Carolina.

Figure 3 shows a typical construction diagram for the wells. All wells are equipped with dedicated bladder-
type pump systems. Well construction records for the existing wells are included in Appendix A.

A brief description of the monitoring locations and their monitoring function is provided below.
Monitoring Well MS-8—Background Well

Monitoring well MS-8 will be used as a background monitoring well. This well is located approximately 250
feet north of the landfill, on the west side of Steam Plant Road. This well is screened to monitor
groundwater in the saprolite layer.

Monitoring Well MS-9

This existing well is located north of the landfill. This well is screened to monitor groundwater in the saprolite
layer.

Monitoring Well MS-10

This well is located west of the landfill. This well is screened to monitor groundwater in the saprolite layer.
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Monitoring Well MS-11

This well is located west of the landfill. This well is screened to monitor groundwater in the saprolite layer.

Monitoring Well MS-12 (Formerly Designated as Well OW-3)

This well is located south of the landfill. This well is screened to monitor groundwater in the saprolite layer.
Monitoring Well MS-13 (Formerly Designated as Well MS-6)

This well is located south of the landfill. The well is screened to monitor groundwater in the saprolite layer.
Monitoring Well MS-14 (Formerly Designated as Well B-5)

This well is located to the southeast of the landfill. This well is screened to monitor groundwater in the
saprolite layer.

Monitoring Well MS-15 (Formerly Designated as Well B-4)

This well is located to the east of the landfill. This well is screened to monitor groundwater in the saprolite
layer.

Monitoring Well MS-16

This well is located to the northeast of the landfill. This well is screened to monitor groundwater in the
saprolite layer.

1.4 Surface Water Sample Location

A surface water sample will be collected from location SW-1. This surface water sampling location is located
south of the landfill, between wells MS-12 and MS-13, as shown on Figure 2. The North Carolina State Plane
coordinates and elevation for this sampling location are shown in Table 1.1.

1.5 Monitoring Frequency

The wells and surface water sample location will be sampled semiannually in March and September.

1.6 Parameters

The parameters to be sampled and analyzed, units of measure, methods, and detection limits are presented
in Table 2.

1.7 Data Quality Objectives

The overall Quality Assurance (QA) objective is to ensure that reliable data of known and acceptable quality
are provided. All measurements will be documented to yield results that are representative of the
groundwater and surface water quality. Data will be calculated and reported in units as required by DENR.

The analytical QA objectives for precision, accuracy, and completeness have been established by the
laboratories in accordance with EPA or other accepted agencies for each measurement variable, where
possible. The objectives are outlined in the Duke Energy Analytical Laboratory Procedures Manual and are
available upon request.

Detection limits for the water analyses presented in Table 2 are generally specified by the analytical
methods. As stated above, appropriate methods have been selected to meet applicable standards for
groundwater quality. Instances may occur, however, in which the condition of the sample will not allow
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detection of the desired limits for various parameters either because of matrix interference or high analyte
concentrations requiring sample dilution. The laboratory(s) will provide sufficient documentation with each
data package to notify reviewers about any analytical problems with the data, if needed.
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2.0 Sampling Procedures

2.1 Sampling Equipment

Development, purging, and sampling equipment are selected to ensure materials are compatible with the
sample parameters and comply with state and federal regulatory requirements for sampling. Positive-gas-
displacement fluorocarbon resin bladder pumps are installed in each monitoring well and are dedicated
purging and sampling systems.

2.1.1 Equipment Cleaning Procedures

Dedicated sampling equipment has been installed in each monitoring well. In the event non-dedicated
equipment is used between wells, equipment will be cleaned before and after use in each well in
accordance with standard EPA-approved cleaning procedures for field equipment. This standard is outlined
in the Standard Operating Procedures and Quality Assurance Manual, Engineering Support Branch, EPA
Region IV, February 1, 1991.

2.2 Groundwater Sampling

2.2.1 Development of Wells

All nine wells addressed in this sampling plan have been developed. If new wells are installed they will be
developed before they are samples.

After installation of new wells, and prior to initial sampling, the monitoring wells will be developed.
Development removes silt that has settled into the bottom of the well following installation, and removes
fine silt and clay particles from the well screen and sandpack surrounding the screen. Well development is
necessary to eliminate potential clogging and enhance well performance. Development involves removing
an estimated ten or more well volumes from the well using a positive-gas-displacement fluorocarbon resin
bladder pump with up-and-down agitation to loosen particles from the well screen. After development of a
well, a true well depth is recorded, referenced to the top of well casing (TOC).

2.2.2 Groundwater Level and Total Depth Measurements

Water level measurements are collected and recorded to determine the groundwater elevations, determine
groundwater flow direction, and to calculate the volume of standing water in the well. All monitoring wells
have been surveyed to determine the elevation of the TOC. All depth and water level measurements are
referenced to the TOC and recorded to the nearest one-hundredth of a foot.

Water level measurements are made with an electronic measuring device consisting of a spool of dual
conductor wire and sensor. When the sensor comes in contact with water, the circuit is closed and a meter
light and/or buzzer is attached to the spool to signal the contact. The sensor is lowered further until it rests
on the bottom of the well to determine the total depth of the well reference to the TOC. The depth and water
level measurements are used to verify that the well has not filled with silt and to calculate the volume of
water in the well. The volume of well water (in gallons) is calculated using the following equation:

V=h*nr2* (7.48052 gal/ft3)
where V = volume of water in the well screen and casing (gallons)
h = height of standing water (feet) = total well depth - water level
r = radius of well casing (feet)
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In dedicated sampling systems, an accurate well depth is determined, as indicated above, after
development of the well and prior to installation of the dedicated bladder pump. The well depth, water level
measurement, and calculated well volume are recorded on the Groundwater Monitoring Data Sheet

(Figure 4).

2.2.3 Well Purging and Sampling

The selection of purging technique is dependent on the hydrogeologic properties of the aquifer and hydraulic
characteristics of each well. Hydraulic conductivity, water column, well volume, screen length, and other
information are evaluated to select the purging technique to acquire groundwater representative of the
aquifer conditions. The Groundwater Monitoring Data Sheet (Figure 4) is used to record purging methods
and measurements.

A multi-parameter water quality monitoring instrument is used to measure field stabilization or indicator
parameters for determining representative groundwater during purging. These instruments measure pH,
specific conductance, temperature, dissolved oxygen (DO), and oxidation-reduction potential (ORP).
Instrument calibration must be performed and documented before and after each sampling event. The pH
subsystem will be calibrated with two pH standards (pH 7.0 and 4.0) bracketing the expected groundwater
pH. The specific conductance subsystem will be calibrated using two standards bracketing the expected
groundwater conductivity. Calibration results will be recorded on a Field Sampling Calibration Form (Figure
5).

Various well purging techniques are described below. Currently, all wells are fitted with dedicated pumps.
The purging method utilized at any particular well will be selected after considering the characteristics of the
well and the purging method(s) used during previous sampling events.

Conventional Purging

This technique entails removing one equivalent well volume and measuring the indicator parameters
(temperature, pH, and specific conductance). When the parameters have stabilized to within £0.2
pH units and +10% for temperature and conductivity over three to five well volumes, representative
groundwater has been achieved for sampling. It is acceptable to begin sampling after five complete
well volumes have been removed, even when indicator parameters have not stabilized. Groundwater
is pumped into a graduated container to measure the volume of water purged. Under normal rates
of recovery, samples should be collected immediately after purging, in accordance with EPA
guidelines.

For low-yield wells, incapable of yielding three to five well volumes in a reasonable amount of time
(e.g., 2 hours or less), groundwater is purged to the elevation of the pump intake while measuring
indicator parameters. Typically, low-yield wells are evacuated to dryness one time and sampled
when sufficient water level recovery occurs.

Low-Flow Purging

Low-flow purging and sampling are appropriate when the recharge rate of the well approximates or
equals the discharge rate of the pump with minimal drawdown of the water column (< 1 foot).

During low-flow purging and sampling, groundwater is pumped into a flow-through chamber at flow
rates that minimize or stabilize water level drawdown within the well. Indicator parameters are
measured over time (usually at five-minute intervals). When parameters have stabilized within £0.2
pH units and £10% for temperature, conductivity, and DO, and +10 milli-Volts (mV) for ORP over
three consecutive readings, representative groundwater has been achieved for sampling. Turbidity is
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not included as a stabilization parameter, but turbidity levels of 10 nephelometric turbidity units
(NTU) or less should be targeted.

Modified Low-Flow Purging

This technique is considered a viable option particularly in the Piedmont region due to clay soils
where water level drawdown cannot be stabilized while pumping.

When the well recharge rate is less than the pump discharge rate, excessive drawdown (> 1 foot) of
the water column occurs and mixes with stagnant water located above the screened interval. One
equivalent well volume is removed initially before measuring indicator parameters. Frequently,
removal of the initial well volume reduces the hydraulic head and allows for matching of the recharge
rate with the pumping rate, providing stabilization of drawdown. Indicator parameters should be
measured, at five-minute intervals, using a flow-through chamber attached to a multi-parameter
water quality instrument. When parameters have stabilized to within £0.2 pH units, +10% for
temperature, conductivity, and DO, and +10 mV for ORP over three consecutive readings,
representative groundwater has been achieved for sampling. Turbidity is not included as a
stabilization parameter, but turbidity levels of 10 NTU or less should be targeted.

Very Low Yield Well Purging

This technique provides the best option for wells that historically purge to dryness and do not
sufficiently recharge to provide adequate volume for sample collection. The volume of the pumping
system (i.e., the pump bladder, tubing, and flow-through chamber) is calculated for removal. Two
volumes will be removed by the pumping system if pumping occurs at the lowest possible rate (<
100 milliliters per minute [mL/min]). Indicator parameters will be measured and recorded initially,
and then sample collection will begin.

2.2.4 Sample Collection

After representative groundwater has been obtained by purging and the indicator parameters have
stabilized, sampling may begin. Sampling personnel must wear new, clean, disposable, non-powdered latex
gloves during sample collection for each well. Samples are collected in the order of the volatilization
sensitivity of the parameters:

e Metals

e Sulfate and chloride
e Nitrate

e Total dissolved solids

All pertinent notations, water-level measurements, removed well volumes, and indicator parameters are
documented on the Groundwater Monitoring Data Sheet.

2.2.5 Sample Containers, Volume, Preservative, and Holding Time

All sample containers supplied by the laboratory for the collection of groundwater samples are new and
precleaned, as approved by EPA procedures appropriate for the parameters of interest. Table 3 summarizes
the sample containers, sample volume, preservation procedures, and holding times required for each type of
sample and parameter. Sample containers are kept closed until used. All sample containers are provided
by Duke or vendor laboratories.
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2.3 Surface Water Sampling

Surface water samples are collected using techniques and equipment that preserve characteristics of the
water body being investigated and minimizes the chance for sample contamination. Typically, samples are
collected by grab or peristaltic pump.

When filling a sample container by grab, always use new, clean, non-powdered latex gloves. Grasp the
sample container by the lower half and position the container opening to face upstream. When using a
peristaltic pump to collect a surface water sample, position the intake opening above the stream bottom to
minimize the potential for collecting sediment. Run the pump for several minutes to ensure representative
water is being collected after positioning the intake opening.

2.4 Sample Tracking

The Chain-Of-Custody (COC) program allows for tracing the possession and handling of individual samples
from the time of field collection through laboratory analysis and report preparation. Samples are pre-logged
prior to sample collection. This process assigns a unique tracking number for each sample and generates
corresponding labels. An example of the COC Record is provided as Figure 6.

2.5 Sample Labeling

Sample containers are pre-labeled and organized prior to field activities as part of the pre-sampling staging
process. As samples are actually collected, the sampling personnel write the following information directly
on the label: sampling date and time, and initials of sample collector. This information is also recorded on
the Groundwater Monitoring Data Sheet (Figure 4) and the COC Record (Figure 6).

2.6 Field Documentation

Field documentation from each sampling event is recorded on the Groundwater Monitoring Data Sheets, the
Field Sampling Calibration Form, and the Chain-of-Custody Record. These loose-leaf sheets are arranged in
sequential order and filed by project and date. Additionally, a Groundwater Sampling Site Checklist (Figure
7) is completed indicating information of the monitoring well such as proper identification (ID) tag, condition
of protective casing and pad. Field notations are made during the course of the field work to document the
following information:

e |dentification of well

o Well depth

e Static water level depth and measurement technique
e Presence of immiscible layers and detection method
e Well yield—high or low

e Purge volume or pumping rate

e Sample identification numbers

e Well evacuation procedure/equipment

e Sample withdrawal procedure/equipment

e Date and time of collection
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e Types of sample containers used

e |dentification of replicates or blind samples

e Preservative(s) used

e Parameters requested for analysis

e Field analysis data and methods

e Sample distribution and transporter

o Field observations during sampling event

e Name of sample collector(s)

e Climatic conditions including estimate of air temperature

All recorded entries are made in indelible ink. Errors should be corrected by drawing one line through the
error, initialing and dating the correction, and starting a new entry on the next line (if necessary).

2.7 Chain-of-Custody Record

The chain-of-custody (COC) Record (Figure 6) accompanies the sample(s), traces sample possession from
time of collection to delivery to the laboratory(s), and clearly identifies which sample containers have been
designated for each requested parameter. The record includes the following types of information:

Sample identification number

Signature of collector

Date and time of collection

Sample type (e.g., groundwater, immiscible layer)

Identification of well

Number of containers

Parameters requested for analysis

Preservative(s) used

Signature of persons involved in the chain of possession

Inclusive dates of possession

2.8 Sample Custody, Shipment, and Laboratory Receipt

For the purpose of these procedures, a sample is considered in custody if it is:
e In actual possession of the responsible person
e |nview, after being in physical possession

e Locked or sealed in a manner so that no one can tamper with it, after having been in physical
custody; or in a secured area, restricted to authorized personnel

All samples are maintained in the custody of the sampling crew during the sampling event. At the end of
each sampling day and prior to the transfer of the samples off-site, COC entries are completed on the COC
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for all samples. Upon transfer of custody, the COC form is signed by a sampling crew member, including the
date and time. If outside vendor laboratories are utilized, samples are delivered to these facilities by Duke
personnel or courier.

All COC forms received by the laboratory(s) are signed and dated by the respective supervising scientist(s) or
their designee (at the Duke Energy lab), or the laboratory sample custodian (at vendor labs) immediately
following receipt by the laboratory.

The analysts at the laboratory(s) maintain a sample-tracking record that will follow each sample through all
stages of laboratory processing. The sample tracking records show the date of sample extraction or
preparation, and analysis. These records are used to determine compliance with holding time limits during
lab audits and data validation.

Custody procedures followed by Duke laboratory personnel are described in detail in the Duke Energy
Laboratory Services Procedures Manual.
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3.0 Analytical Procedures

The main analytical laboratory used in this program is the Duke Energy Laboratory Services Laboratory,
which has North Carolina Drinking Water (NC37804) and Wastewater (#248) Certifications. The
organizational structure and staff qualifications of the laboratory are discussed in its generic Quality
Assurance Program (QAP). The QAP and Laboratory Services Procedures Manual are available for review
upon request.

Vendor laboratories that meet EPA and North Carolina certification requirements may be used for analyses
which cannot be performed in-house.

The analytical procedures are listed in Table 2. Indicator parameters are measured in the field according to
Duke Energy Scientific Services Section Quality Assurance Plan and Procedure 3210.X.1

4.0 Internal Quality Control Checks

Internal laboratory quality control (QC) checks used by the laboratories are described in their generic QAP
and procedures manual. The laboratories demonstrate the ability to produce acceptable results using the
methods specified.

Internal quality control checks for sampling procedures and laboratory analyses will be conducted with each
sampling event. These checks will consist of the preparation and submittal of field blanks, trip (travel)
blanks, and/or field replicates for analysis of all parameters at frequencies described in the laboratory(s)
procedures manuals. Equipment rinsate blanks for laboratory-cleaned equipment will be collected quarterly.

The field QC blanks and replicates may be included as internal QC checks are described as below. The
specific type and number of blanks used may vary depending on the sampling event and will be determined
by the Duke field sampling personnel:

o Field Blanks: A field blank consists of a sample container filled in the field with organic-free,
deionized, or distilled water prepared and preserved in the same manner as the samples. The field
blank is transported to the laboratory with the samples and analyzed along with the field samples for
the constituents of interest to check for contamination imparted to the samples by the sample
container, preservative, or other exogenous sources.

o Trip Blanks: A trip (travel) blank is a sample container filled with organic-free water in the laboratory
that travels unopened with the sample bottles. It is returned to the laboratory with the field samples,
and analyzed along with the field samples for parameters of interest.

o Field Replicates: A field replicate is a duplicate sample prepared at the sampling locations from
equal portions of all sample aliguots combined to make the sample. Both the field replicate and the
sample are collected at the same time, in the same container type, preserved in the same way, and
analyzed by the same laboratory as a measure of sampling and analytical precision.

e Equipment Blanks: If non-dedicated equipment is used between wells, it is recommended that
equipment blanks be collected. The field equipment is cleaned following documented cleaning
protocols. An aliquot of the final control rinse water is passed over the cleaned equipment directly
into a sample container and submitted for analyses.

1 “X” indicates the most current revision of the procedure.
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5.0 Validation of Field Data Package

The field data package includes all of the field records and measurements developed by the sampling team
personnel. The field data package validation procedure consists of the following:

o Avreview of field data contained on the Groundwater Monitoring Data Sheet for completeness

e \Verification that equipment blanks, field blanks, and trip blanks were properly prepared, identified,
and analyzed

o A check of the Field Sampling Calibration Form for equipment calibration and instrument conditions

o Areview of the Chain-Of-Custody Record for proper completion, signatures of field personnel and the
laboratory sample custodian, dates, and for verification that the correct analyses were specified.

6.0 Validation of Laboratory Data

The laboratory will perform a validation review of the submitted samples and analytical results to ensure
that the laboratory QA/QC requirements are acceptable.

7.0 Report Submittal

A report of monitoring results will be submitted to the DENR Division of Waste Management (DWM) within 90
days following the date of sampling. The report submittal will consist of the following;:

Environmental Monitoring Reporting Form (DENR Form)
Table of Detections and Discussion of 2L Exceedances
Groundwater Elevation Contour Map

Electronic Data Deliverable (EDD) in Excel Format

DENR will be notified in the event that vendor lab analyses have not been completed within this time frame.
All Groundwater Monitoring Data Sheet, Field Calibration Forms, Chain-of-Custody Records, Laboratory(s) QA
data, and Data Validation Checklists are kept on file by Duke and are available upon request.
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2351 HAYWOOD STREET, ASHEVILLE, NC 2880 MARSHALL STEAM STATION
TEL.828.281.3350 FAC.828.281.3351
WWW.ALTAMONTENVIRONMENTAL.COM FGD RESIDUE LANDF”_L

PHASE |, CELL |

DRAWN BY: ANDREW MOORE

PROJECT MANAGER: WILLIAM M. MILLER SCALE (FEET) PERMIT No. 18-09

CLIENT: DUKE ENERGY CAROLINAS 1000 0 1000 2000

DATE: 08/I1/11 FILE PATH: P:\DUKE - LF GROUNDWATER REPORTS -2369\2369.06 MSS FGD LF\FIGURES\SITE LOCATION MAP.DWG
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ASH BASIN

“ AIARSHALL FG

\\Y LANDFILL

\\\ PHASE 1, CELL 11

\mwo\

BASE MAP PROVIDED BY DUKE ENERGY CAROLINAS

Q> MS-10  GROUNDWATER MONITORING WELL

A SW-1  SURFACE WATER SAMPLING LOCATION
= = == ASH LANDFILL REVIEW BOUNDARY
== == == == == == ASH [ ANDFILL COMPLIANCE BOUNDARY

ASH LANDFILL WASTE BOUNDARY

ALTAMONT ENVIRONMENTAL, INC. SAMPLE LOCATIONS FIGURE

_ ENGINEERING & HYDROGEOLOGY _
231 HAYWOOD STREET, ASHEVILLE, NC 28801 _/\_>_Nm1>_l_l m._|m>z m._.>._|_OZ
TEL.828.281.3350 FAC.828.281.3351
WWW.ALTAMONTENVIRONMENTAL.COM —HOU mmm_ocm _|>ZU_H__I_I
PHASE |, CELL | M

DRAWN BY: ANDREW MOORE
PROJECT MANAGER: WILLIAM M. MILLER SCALE (FEET) PERMIT No. 18-09
CLIENT: DUKE ENERGY CAROLINAS 100 0 100 200

DATE: 08/19/11 FILE PATH: P:\DUKE - LF GROUNDWATER REPORTS -236912369.06 MSS FGD LF\2011\MARCH SAMPLING\FIGURES\MSS FGD LF.0WG




ABOVEGROUND WELL PROTECTOR
(4 INCH X 4 INCH X 5 FOOT SQ. STEEL CASING WITH
HINGED LOCKABLE LID)

2'-6" 70 3'-0" (NOMINAL)
STICK-UP

- .il.;.

NEAT CEMENT OR NEAT CEMENT BENTONITE
MIX FROM BENTONITE SEAL TO GROUND
SURFACE

WELL SCREEN

(0.010" MANUFACTURED SLOTS, TYPICAL) — H

WELL PACKING
(TYP. #| OR #2 SAND)

MALE PVC PLUG ——— [

| I/

;

LOCKING, WATER-TIGHT CAP (J-PLUG TYPE)

DRILL §" DIAMETER VENT HOLE BELOW
PLUG

2" Dia. PVC

3=

‘ WELL CASING/ GROUND SURFACE

XSS cooy

NNN\\\\N\
N\N\

CONCRETE PAD
2 FT X 2 FT SQUARE

E 6" MIN.

\\\\N
N\\\

BORING
| - ( 8" NOMINAL DIAMETER)

BENTONITE SEAL
2' -0" (MINIMUM)

2’=0" (Minimum»

SCREEN LENGTH VARIES
(5" T0 15" TYP.)

#

t 61" OF WELL SAND

Typical Well Construction Details

(no scale)

INFORMATION PROVIDED BY DUKE ENERGY CAROLINAS

ALTAMONT ENVIRONMENTAL, INC.

| ENGINEERING & HYDROGEOLOGY |

231 HAYWO0OD STREET, ASHEVILLE, NC 2880I
TEL.828.281.3350 FAC.828.281.3351
WWW.ALTAMONTENVIRONMENTAL.COM

DRAWN BY: ANDREW MOORE

PROJECT MANAGER: WILLIAM M. MILLER
CLIENT: DUKE ENERGY CAROLINAS
DATE: 8/15/I

NO SCALE

TYPICAL
MONITORING WELL

FIGURE
CONSTRUCTION 3
DETAILS

FILE PATH: P:\DUKE - ENVIRONMENTAL ENGINEERING - 2371\2371.11 LANDFILL SAPS\2371.1101 MSS FGD\FIGURE 3 TYPICAL MW-2004.0WG




Duke

PI Energy.

DUKE ENERGY

GROUNDWATER MONITORING DATA SHEET
FOR CONVENTIONAL SAMPLING

LOCATION: MARSHALL STEAM STATION PROCEDURE NO: 3175.0
PROJECT NAME: FGD LANDFILL GROUNDWATER WATER LEVEL METER SERIAL #: 46641
L] L] L]
SAMPLING DATE(s): 22-Mar-2011 PRODUCT LEVEL METER SERIAL #: N/A
MONITORING WELL NUMBER: | MS-8 | FIELD CREW: LDC, RLW
PERMIT # | 18-09 | TOCElev.: 872.34
WELL WELL DEPTH TO WATER CONVERSION WELL
DIAMETER DEPTH - WATER = COLUMN X FACTOR VOLUME
(in) (ft) (ft) (ft) (gal)
2 51.58 - 44,72 = 6.86 X 0.1631 1.12
SCREEN Length (ft) 10 MIDDLE OF WETTED SCREEN (FT TOC) 48.2
FROM | 4158 TO 5158 | PUMP INTAKE DEPTH (FT TOC) 50.6
SAMPLING EQUIPMENT QED PUMP PURGE METHOD Conventional 4
Y U] ]

VOLUME | CUMULATIVE | COMPLETE TEMP SPECIFIC pH TURBIDITY ORP DISSOLVED
1.12 VOLUME | EVACUATION COND. OXYGEN
(gal) (gal) (YES/NO) (deg C) (umho/cm) (SU) (NTU) (MV-NHE) (mg/L)
1.25 1.25 NO 16.05 38 6.34 33.8 N/A N/A
1.25 2.50 NO 16.11 38 6.35 38.3
1.25 3.75 NO 16.09 38 6.32 33.4

SAMPLE COLLECTED BY DATE / TIME _
COLLECT SAMPLE E— Chlorine
OC Yq WG
NA
Sampling Criteria Satisfied
rw 3-22-11 0955 (mglL)
DETECTED ODORS NA NA PID READING (ppm) NA

FREE PRODUCT MEASUREMENT

DEPTH TO PRODUCT

DEPTH TO WATER

PRODUCT THICKNESS

N/A (ft) N/A (ft) N/A (ft)
If Product Thickness Is 2 0.1 ft, -- DO NOT SAMPLE --
WELL CONDITION NOTES
PROTECTIVE CASING Good Condition Pressure (psi): 20 " 15&5

WELL PAD Good Condition
WELL CASING Good Condition
WELL TAG Good Tag

FIGURE 4




FIELD SAMPLING CALIBRATION FORM

STUDY: MARSHALL STEAM STATION - FGD LANDFILL GROUNDWATER MONITORING
DATE (s): March 22, 2011 SURFACE UNIT READER: LDC
COLLECTORS: LDC, RLW SURFACE UNIT SERIAL #: S0205
ANALYZER MODEL#: MS5 ANALYZER SERIAL #: 47630
OTHER EQUIPMENT: TURBIDIMETER NO.1 - 3260.1 WEATHER CONDITIONS: Clear, 55 to 75 deg F, calm
W 3/a3]
PROCEDURE #: | HYDROLAB 3210.3 | VALIDATED BY: 3 2'3 A
Calibration Date / Time DATE: | 22-Mar-11 | TIvE: | 645 DATE: | 22-Mar-11 | TIME: | 1140
BP (mmHg) 717.2 BP (mmHg) 719.4
Parameter Calibation [ Instrument Standard Calibration Results Instrument Standard Calibration Results
Standard Value Value Value Value
SS 0.0 e 0.0 Instrument Zeroed 0.0 B 0.0 Zero Pass
SPEC. COND. . . . .
(uS/cm) SS 231.8 —_ 227 Calibration Accepted 220.5 — > 227 Calibration Pass
SS 75.2 — 75 Calibration Accepted 74.2 B 75 Calibration Pass
B (7.00) 6.95 —_ 7.02 Calibration Accepted 7.07 —/—> 7.01 Calibration Pass
pH B (4.00) 4.05 —_ 4.00 Calibration Accepted 4.07 —/—> 4.00 Calibration Pass
(units) B (10.00) 10.14  —i—» 10.06 Calibration Accepted 10.14  ——»  10.02 Calibration Pass
Buffer Temp.  20.29 Buffer Temp.  22.94
U ORVP SS (7.00) NA  ——=>  N/A NA  ——»  NA
(mv) ss@oo) | NA  ——»  NA NA  ——>  N/A
O w
DO
(mgiL) W
AW N/A ——> N/A N/A ——p N/A
TURB
(ntu) SS 52.7 —b 52.8 Calibration Accepted 53.0 — > 52.8 Calibration Accepted
Temp Cert Device #
(ZEME) NIST N/A > N/A Adjustment Not Available N/A —i—> N/A Adjustment Not Available
eg
AMMONIUM SS N/A P> N/A N/A ——p> N/A
(mg/L) SS N/A — N/A N/A —— N/A
INSTRUMENT MAINTENANCE | DATE / TIME

Conductance Subsystem

pH Subsystem

I:I Cleaned Electrodes I:I Cleaned Electrodes
D Tested - OK D Replaced ref Electrode KCL
D See Notes D Replaced Ref. Electrode Tip
D Tested - OK D See Notes
Dissolved Oxygen Subsystem Ammonium Subsystem
I:I Replaced Teflon Membrane I:I Cleaned Electrode Tip
D Replaced DO electrolyte D Installed New Electrode
D Cleaned Electrode D Removed Electrode / Installed Plug
D See Notes D Tested - OK D See Notes
Oxidation Reduction Subsystem Turbidity Subsystem
I:I Cleaned Electrode I:I Cleaned Electrode & Wiper
I:I Tested - OK D See Notes D Tested - OK D See Notes
Temperature Subsystem Depth Subsystem

I:I Cleaned Electrode I:I Reset / Calibrated
I:I Tested - OK D See Notes D Tested - OK D See Notes

KEY: B = Buffer W = Winkler —Pp = Adjusted To N/A = Not Applicable

SS = Standard solution AW = Average Winkler —/=—p= Not Adjusted To
NOTES:
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Customer must Complete

CHAIN OF CUSTODY RECORD AND ANALYSIS REQUEST FORM

--------------------------------------- 0 e rmem et s g e i B T £ i it = i p ot e e ey
Duke | "Duke Energy Analytical Lab Services  § 1.0, ..l Analytical I'aboratory Use Onby . . ... 5.5 L
Mail Code MGO3A2 (Building 7405) | MR e e I\ZIA:TR])(:-:GW—RCRA:-:g:a_m:P"?s_: lwoalol TPage L of 1
ner 13339 Hagers Ferry Rd | N P i i R R il P R R S N I i s el Ll R o DISTRIBUTION
=M Huntersvi”e N.C. 28078 i E . d ........ &.. .............. | e ] [ e e B R Rl R E OR'G'NALtO LAB,
For Detailed Instructions, see: (704) 875-5245 i !IT(?QE?(?_-B_V-: ------- DateT'mesAMpLEPROG?/AM! COPY to CLIENT
http://dewww/essenv/coc/ Fax: (704) 875-5038 | Eiideivieindieittieinivivindnatieidtatiatobatiatiaind = .Grohtligcé\é\ga.tgr.f_._.!
''''''''''''''''''''''''''''''''''''' e g B ok B ek B B Bk £ R R e R e |
DProject Name  MARSHALL FGD LANDFILL 2)Phone No: 875-5257 L R o o0 0 o O O o -_.prupkggT\Agat_er____ g o
Permit # 18-09 g e e e e e e R RN revAug
e e o L P .. Cooler Temp'(C .". RCRAWaste - - .,
3)client LDC/TSH/Ed Sullivan 4)Fax No:875-4349 ok e e T ®preserv.:1=HC
L 2ergso, 3:H|\@ "
D b T A T b e T 4=|ce__5=None ) ™ < E
5)Business Unit: 20035 6)Process: BENVWS |7)Resp. To:  MS00 !MR# » 'S
R R 42—-5 Q Metals Prep - 3030C £
8)Project ID: 9)Activity ID: 10)Mail Code: MGO3A3 T = g (ICP - EPA 200.7) Ag, B ©
c o = - : 1 By S
Z g " | 3 |Ba, Ca, Cu, Fe, K, Mg, Mn, *
NON-SHADED al (e Na, Ni, Zn <
--------------- = - T .14 33 g
! LauseONLY ! 2:Hem Collection Information E| 8| < Z|&|ams-EPA2008) As, Cd, S
! ! 13 _— 5/ 6|~ 8= Cr, Pb, Se 2
i tiapip Desktop No. Sample Description or ID Date | Time Signature Sla |3 2|2 =
I MS-8 X 1 1 1 1 4
v " O
Pt e MS-9 x| 1 |1 1 1 4
E i o
Rttt = MS-10 x| 1 |1 1 1 4
. -
Lt E MS-11 x| 1 |1 L 1E
i i 5
VR O MS-12 X 1 1 1 1 4
A o
et | MS-13 X 1 1 1 1 4
[P I's
Befetete ottt £ MS-14 x| 1 |1 1 1 4
. T eN
beteieiononononand O MS-15 X 1 |1 1 1 4
I 10
e MS-16 x| 1 |1 1 1 4
e 8 SW-1 x| 1 |1 1 1] |a
il FIELD BLANK x| 1 |1 1 3
FE SE 2o 0 e e o 1 g
Vet ly s
P R R
B i X L L=
e 1O
Frdovaiiovis oozl
Customer to sign & date below
2ORelmquished Byt e e e e e A L e e et Datemime:s b e e e el AcCepte Byt it lnfalalalaclaslaslaslaclaclaclaslactaclacly Dateffime- - - -« - * 2 q d
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Raeed ey T e T e e O v b e PP e § 42
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LOCATION / SITE
SITE CONTACT Donna Burrell

WEATHER Clear, 55 to 75 deg F, calm
PAGE10F1

NORTH CAROLINA GROUNDWATER SAMPLING SITE CHECKLIST

Marshall Steam Station - FGD Landfill Groundwater Monitoring

PERMIT # 18-09

SAMPLE DATE
FIELD CREW

March 22, 2011
LDC, RLW

MS-8

MsS-9

Ms-10

MS-11

MS-12

MS-13

Ms-14

MS-15

MS-16

SW-1

ACCESS TO WELLS

Access cleared into well

YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

Access cleared around well

YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

Tall grass or weeds - needs mowing

Road washing out / muddy / needs grading

Fallen tree blocking access

WELL SECURITY

Well found locked

YES

YES

YES

YES

YES

YES

YES

YES

YES

N/A

Well found unlocked

WELL LOCK CONDITION

Lock in good condition

YES

YES

YES

YES

YES

YES

YES

YES

YES

N/A

Lock rusted, difficult to open / needs replacing

Replaced damaged lock

WELL CASINGS

Casing in good condition

YES

YES

YES

YES

YES

YES

YES

YES

YES

N/A

Damaged casing / still functional

Damaged casing / repair required

CONCRETE PADS

Pad in good condition

YES

YES

YES

YES

YES

YES

YES

YES

YES

N/A

Minor cracks

Major cracks / broken / repair required

Undermined / washing out

Fire ants around concrete pad

WELL PROTECTIVE CASINGS

Casing in good condition

YES

YES

YES

YES

YES

YES

YES

YES

YES

N/A

Damaged casing / still functional

Damaged casing / repair required

Broken hinge on protective lid

Wasp nest inside protective casing

Ants inside protective casing

WELL CAPS

Well cap in good conditon

YES

YES

YES

YES

YES

YES

YES

YES

YES

N/A

Damaged / needs replacement

Replaced damaged well cap

FLUSH MOUNT WELLS

Vault in good condition

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Water inside vault

Vault bolt holes broken or stripped

Bolts stripped

Vault lid cracked or broken

WELL ID TAGS

Well tag in good condition

YES

YES

YES

YES

YES

YES

YES

YES

YES

N/A

Well tag missing

Well tag damaged / illegible

Lacks required information - Driller Reg #

Lacks required information - Completion date

Lacks required information - Total well depth

Lacks required information - Depth to screen

Lacks required information - Non potable tag

NOTE:
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Monitoring Well Information

Table 1

MS-8 MS-9 MS-10 MS-11 MS-12 MS-13 MS-14 MS-15 MS-16

Previous Well
Name N/A N/A N/A N/A ow-3 MS-6 B-5 B-4 N/A
North (ft) 680,717.89 681,384.45 681,027.65 680,297.49 679,540.04 679,732.80 679,968.41 680,428.02 681,143.02
East (ft) 1,412,027.98 | 1,412,1481.74 | 1,411,622.46 | 1,411,564.82 | 1,412,086.50 | 1,412,500.68 | 1,413,123.89 | 1,412,993.27 1,412,486.19
Top of PVC Casing 872.34 868.04 851.29 859.78 835.66 841.90 844.07 861.47 836.98
Elevation (ft)
Well Diameter 27 27 27 27 2" 27 27 27 27
Well Stick-up (ft) 3.0 2.68 3.0 291 2.96 2.71 2.80 3.05 3.0
Type of Casing PVC PVC PVC PVC PVC PVC PVC PVC PVC
Total Depth (ft) 48.5 50.0 20.0 39.0 27.0 38.0 41.0 59.0 35
Screen Length (ft) 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0
Screen Interval 38 40.0 10.0 29.0 17.0 28.0 31.0 49.0 24
(ft below ground to to to to to to to to to
surface) 48 50.0 20.0 39.0 27.0 38.0 41.0 59.0 34

Notes:

As-built well coordinates and top of PVC casing elevations provided by Duke Energy

Well depth and screen information was obtained from the Well Installation Records

Coordinates: NC State Plane Grid, NAD83

Elevations: NAVD 88

N/A - Not Applicable

Table 1.1

Notes:

As-built coordinates and elevation provided by Duke Energy.

Surface Water Sample Location

North

East

Elevation (ft)

SW-1

679,611.0

1,412,341.3

822.3

Coordinates: NC State Plane Grid, NAD83
Elevations: NAVD 88

P:\Duke - Environmental Engineering - 2371\2371.11 Landfill Saps\2371.1101 MSS FGD\Draft SAP\MSS Scrubber LF GW SAP - Tables And Appendices -Aug 2011.DOC




Table 2

Sample Parameters, Analytical Methods, and Detection Limits

PARAMETER UNITS ANALYTICAL METHOD DETECTION LIMITS
In Situ Parameters
Field pH pH Units Hydrolab N/A
Specific Conductance umhos/cm Hydrolab N/A
Temperature °oC Hydrolab N/A
Turbidity NTU HACH N/A
Water Level ft Water Level Meter 0.01
Laboratory Analyses
Nitrate ug/L EPA 300.0 5.4
Chloride ug/L EPA 300.0 22
Arsenic ug/L EPA 200.8/EPA 6020 0.08
Barium ug/L EPA 200.7/EPA 6010 0.1
Boron pg/L EPA 200.7/EPA 6010 3.3
Cadmium ug/L EPA 200.8/EPA 6020 0.1
Chromium ug/L EPA 200.7/EPA 6010 0.5
Copper ug/L EPA 200.7/EPA 6010 1.0
Iron pg/L EPA 200.7/EPA 6010 1.3
Lead ug/L EPA 200.8/EPA 6020 0.7
Manganese ug/L EPA 200.7/EPA 6010 0.2
Mercury ug/L EPA 7470 0.03
Nickel pg/L EPA 200.7/EPA 6010 0.5
Selenium ug/L EPA 200.8/EPA 6020 0.09
Silver ug/L EPA 200.7/EPA 6010 0.7
Zinc ug/L EPA 200.7/EPA 6010 2.6
Sulfate pg/L EPA 300.0 18
Fluoride ug/L EPA 300.0 17
TDS ug/L SM 2540C 6,670

Notes:

N/A - Not Applicable

pmhos/cm - micro-ohms per centimeter
NTU - nephelometric turbidity units

ft - feet

mg/L - milligrams per liter

pg/L — micrograms per liter

TDS - total dissolved solids

P:\Duke - Environmental Engineering - 2371\2371.11 Landfill Saps\2371.1101 MSS FGD\Draft SAP\MSS Scrubber LF
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Table 3
Sample Containers, Preservatives, and Holding Times

PARAMETER CONTAINERS PRESERVATIVES HOLDING TIMES
In Situ Parameters
Field pH In Situ None Analyze Immediately
Specific Conductance In Situ None Analyze Immediately
Temperature In Situ None Analyze Immediately
Turbidity In Situ None Analyze Immediately
ORP In Situ None Analyze Immediately
Laboratory Analyses
Nitrate 500 mL HDPE Cool to 4°C 48 hours
Chloride 500 mL HDPE Cool to 4°C 28 days
Arsenic 500 mL HDPE pH<2 HNOs 6 months
Barium 500 mL HDPE pH<2 HNO3 6 months
Boron 500 ml HDPE pH<2 HNOs 6 months
Cadmium 500 mL HDPE pH<2 HNOs 6 months
Chromium 500 mL HDPE pH<2 HNOs 6 months
Copper 500 mL HDPE pH<2 HNO3 6 months
Iron 500 mL HDPE pH<2 HNOs 6 months
Lead 500 mL HDPE pH<2 HNOs3 6 months
Manganese 500 mL HDPE pH<2 HNOs 6 months
Nickel 500 mL HDPE pH<2 HNOs3 6 months
Mercury 500 mL HDPE pH<2 HNOs 6 months
Selenium 500 mL HDPE pH<2 HNOs3 6 months
Silver 500 mL HDPE pH<2 HNOs 6 months
Zinc 500 mL HDPE pH<2 HNOs 6 months
Sulfate 500 mL HDPE Cool 4°C 28 days
Fluoride 500 mL HDPE pH<2 HNOs3 6 months
Total Dissolved Solids 500 mL HDPE Cool 4°C 7 days

Notes:

ORP - oxidation-reduction potential
mL HDPE - milliliter high density polyethylene

HNOs - nitric acid

P:\Duke - Environmental Engineering - 2371\2371.11 Landfill Saps\2371.1101 MSS FGD\Draft SAP\MSS Scrubber LF
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APPENDIX A

Monitoring Well Construction Records



MONITORING WELL CONSTRUCTION

WELL ID: MS-8

S&ME PROJECT AND NO:

TOTAL DEPTH: 48.5 ft bls

WELL USE/ TYPE:

S&ME

INSTALLATION DATE:

Marshall Steam Station, 1356-06-728 Monitoring 9/12/2006
DRILLING CONTRACTOR: DRILLER AND LICENCE NO.: DRILLING METHOD:
S&ME, Inc. Larry Shrader, 3349 425 HS.A.
WATER LEVEL AT TOB: [NORTHING: [EASTING:|TOP OF CASING ELEV.JGROUND SURFACE ELEV.:
42.45 ft bls 681496.7 1412015.4 872.34 869.35
PAD TYPE:
Stickup (ft): ~ 3 ft 872.34 2'x2' Concrete
PROTECTIVE CASING:
Depth BLS 4"x4" Lockable Steel
0 ft - Top of Grout 869.35 CASING TYPE:
2-inch Sch. 40 PVC
CASING INTERVAL:
0to 38 ft bls
SCREEN TYPE:
2-inch 0.010 Slot Sch. 40 PVC
SCREEN INTERVAL
38 to 48 ft bls
GROUT TYPE:
Neat Cement
GROUT INTERVAL
34 ft - Top of Seal 835.35 0to 34 ft bls
SEAL TYPE:
36 ft - Top of Filter Pack 833.35 Bentonite
SEAL INTERVAL:
38 ft - Top of Screen 831.35 36 to 38 ft bls
A FILTER PACK:
#1 Filter Sand
FILTER PACK INTERVAL.:
36 to 48 ft bls
Screened DEVELOPMENT:
Interval Purged ~15 Gallons
10 feet NOTES:
v TBD - To Be Determined
48 ft - Bottom of Screen 821.35
Cave In 820.85 For Lithologic Information See
48.5 ft bls - Total Depth Attached Boring Log




WELL CONSTRUCTION RECORD

(MS-8)
North Carolina - Department of Environment and Natural Resources - Division of Water Quality - Groundwater Section
WELL CONTRACTOR (INDIVIDUAL) NAME (prin Larry Shrader CERTIFICATION # 3349
WELL CONTRACTOR COMPANY NAME S&ME, Inc. PHONE # 704-523-4726
STATE WELL CONSTRUCTION PERMIT# ASSOCIATED WQ PERMIT#
(if applicable) (if applicable)

1. WELL USE (Check Applicable Box): Residential 0 Municipal/Public O Industrial Q Agricultral O
Monitoringﬁ Recovery 0 Heat Pump Water Injection O Other O  1f Other, List Use

2. WELL LOCATION: Topographic/Land setting

Nearest Town:  Terell County Iredell O Ridge O Slope O Valley $d Flat

Marshall Steam Station (check appropriate box)
(Street Name, Numbers, Community, Sudivision, Lot No.,Zip Code) Latitude/longitude of well location
X’-36"-23.134 N /. 8085 -41.729W

3. OWNER: Duke Power (degn:es.r‘mim:ltesa'seconds]

Address 526 South Church Street Latitude/longitude scource: LAGPS OTopographic Map

(Street or Route No.) L Pﬁy&?(‘[ sﬁ;ﬁax)
Charlotte NC 28202 DEPTH DRILLING LOG
City or Town State Zip Code From To Formation Descrpition
(704) 373-7900 Oto3 M/F Sandy Clay

Area code - Phone Number Jto8.5 Silty M/F Sand
4. DATE DRILLED 9/12/2006 8.5t039 Silty C/V.Fine Sand
5. TOTAL DEPTH 48 ft bls 39 to 43.5 Silty F/V. Fine Sand
6. DOES WELL REPLACE EXISTING WELL? YES O ﬂ) a w/ Co. Sand Lenses
7. STATIC WATER LEVEL Below Top of Casing: 42.717 fr. 43.5 to 48 Silty F/V. Fine Sand

(Use "+" if Above Top of Casing) 48 to 48.5 PWR

8. TOP OF CASING IS ~3.0 FT. Above Land Surface*

*Top of casing terminated at/or below land surface requires a
variance in accordance with 15A NCAC 2C .0118,

9. YIELD (gpm) n/a METHOD OF TEST n/a
10. WATER ZONES (depth): n/a
LOCATION SKETCH
11. DISINFECTION: Type n/a Amount n/a Show direction and distance in miles from at least
12. CASING: Wall Thickness two State Roads or County Roads. Include the road
Depth Diameter or Weight/Ft.  Material  numbers and common names.
From 0 To 38 Ft 2-inch Sch. 40 PVC S ; i
From To Ft.
From To Ft.
13. GROUT: Depth Material Method
From 0 To 34 Ft Neat Cement Pour
From 34 To 36 Ft Bentonite Pour
14. SCREEN: Depth Diameter Slot Size Material
From 38 To 48 Ft 2-inch  in. 001 in. PVC
From To Ft. in. in.
15. SAND/GRAVEL PACK:
Depth Size Material
From 36 To 48 Ft #1 Silica Sand
From To Ft.
16. REMARKS:

RDS/ANP THAT A pPLY/OF THIS RECORD HAS BEEN PROVIDED TO THE WELL OWNER

-25-006

/SIGNATURE OF PERSON CONSTRUCTING THE WELL DATE

Submit the original to the Division of Water Quality, Groundwater Section, 1636 Mail Service Center - Raleigh, NC
27699-1636 Phone No. (919) 733-3221, within 30 days. GW-1 REV. 07/2001



MONITORING WELL CONSTRUCTION

50 ft bils - Total Depth of Well

WELL ID: MS-9 TOTAL DEPTH: 50 ft bls ENVIRORMENTAL SERVICES + ENGINEERING - TESTING
S&ME PROJECT AND NO: WELL USE/TYPE: INSTALLATION DATE:
Marshall Steam Station - Beneficial Fill, 1264-03-072 Observation 01/16/2003
DRILLING CONTRACTOR: DRILLER AND LICENCE NO.: DRILLING METHOD:
S&ME, Inc. Brian Wilson, 2718 4.25 HSA
STATIC WATER LEVEL: |NORTHING: |[EASTING:|TOP OF CASING ELEV.JGROUND SURFACE ELEV.:
- IY!
Stickup (fi): 2.68 TOC Elevation: 868.04 E 2'x2' Concrete
| PROTECTIVE CASING:
Depth BLS Elevation (MSL) ’f 4"x4" Lockable Steel
0 ft - Top of Grout : 865.36 || CASINGTYPE:
‘f; 2-inch Sch. 40 PVC
| CASING INTERVAL:
f 0 to 40 ft bls
{ SCREEN TYPE:
2-inch 0.010 Slot Sch. 40 PVC
SCREEN INTERVAL
: ' 40 to 50 ft bls
GROUT TYPE:
. Neat Cement
- _ GROUT INTERVAL
36 ft - Top of Seal . o 829,36 0 10 36 fi bls
SEAL TYPE:
38 ft - Top of Filter Pack 827.36 Bentonite
SEAL INTERVAL:
40 ft - Top of Screen 825.36 36 to 38 fi bls
A FILTER PACK:
#1 Filter Sand
FILTER PACK INTERVAL:
38 to 50 fi bls
Screened DEVELOPMENT:
Inlérval Purged minimum 5 well volumes
10 feet . NOTES:
‘{For Lithologic Information See
Attached Boring Log
v -
50 ft - Bottom of Screen 815.36




WELL CONSTRUCTION RECORD
(MS-9)

North Carolina - Department of Environment and Natural Resources - Division of Water Quality - Groundwater Section

WELL CONTRACTOR (INDIVIDUAL) NAME (prin Brian Wilson CERTIFICATION # 2718
WELL CONTRACTOR COMPANY NAME S&ME, Inc. PHONE # 704-523-4726
STATE WELL CONSTRUCTION PERMIT#H ASSOCIATED WQ PERMIT#

(if applicable) (if applicable)

WELL USE (Check Applicable Box): Residential 0 Municipal/Public (3 Industrial O Agriculai Q

Monitoring @ Recovery O  Heat Pump Water Injection O Other 1f Other, List Use observation well

2. WELL LOCATION: Topographic/Land setting
Nearest Town: Terrell County Catawba Ridge O Slope O Valiey O Flat
Marshall Steam Station (check appropriate box)
(Street Name. Numbers, Community, Sudivision, Lot No.,Zip Code) Latitude/longitude of well location
3. OWNER: Duke Power (degrees/minutes/seconds)
Address 526 South Church Street Latitude/longitude scource: QGPS OTopographic Map
(Street or Route No.) (check box)
Charlotte NC 28202 DEPTH DRILLING LOG
City or Town State Zip Code From To Formation Descrpition
(704) 373-7900 Oto4 Silty Clay
Area code - Phone Number 4109 Fine Sandy Silt
4. DATE DRILLED 01/16/2003 9 to 50 Silty Very Fine Sand
5. TOTAL DEPTH 50 ft bls
6. DOES WELL REPLACE EXISTING WELL? YESQ NO Eﬁ/
7. STATIC WATER LEVEL Below Top of Casing: 48.5 ft.
(Use "+" if Above Top of Casing)
8. TOP OF CASING IS ~3.0 FT. Above Land Surface*
*Top of casing terminated at/or below land surface requires a
varianee in accordance with 154 NCAC 2C .0148.
9. YIELD (gpm) n/a METHOD OF TEST n/a
10. WATER ZONES (depth): n/a
LOCATION SKETCH
11. DISINFECTION: Type n/a Amount n/a Show direction and distance in miles from at least
12. CASING: Wall Thickness two State Roads or County Roads. Include the road
Depth Diameter or Weight/Ft. Material ~ numbers and common names.
From 0 To 40 Fu 2-inch Sch. 40 PVC Steam Plant Road
From To Ft. O Ms-9 — e
From To FL. Tt .
13. GROUT: Depth Material Method
From 0 To 36 Ft Neat Cement Pour o--
From 36 To 38 Fu Bentonite Pour L' E 5
14, SCREEN:  Depth Diameter Slot Size Material A
From 40 To 50 Ft __ 2«nch _in. 001 in. PVC ')
From To Ft. in. in. g
15, SANDIGRAVEL PACK: x
Depth Size Material E Marshall
From 38 To SO F.__ # Silica Sand 2 b
From To Ft. %
16. REMARKS: HWY 150

1 DO HERE BY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 15A NCAC 2C, WELL

CONSTRUCT

NDARDS, AND THA

L. Jut

A COPY OF THIS RECORD HAS BEEN PROVIDED TO THE WELL OWNER

2-72-073

~ SIGNATURE OF PERSON CONSTRUCTING THE WELL DATE

Submit the original to the Division of Water Quality, Groundwater Section, 1636 Mail Service Center - Raleigh, NC

27699-1636 Phone No. (919) 733-3221, within 30 days.

GW-1 REV. 07/2001



MONITORING WELL CONSTRUCTION

S

WELL ID: MS-10 TOTAL DEPTH: 20 ft bls
ENVIRONMENTAL SERVICES + ENGINEERING « TESTING
S&ME PROJECT AND NO: WELL USE / TYPE: INSTALLATION DATE:
MSS-FGD Scrubber Landfill, 1264-02-578 Observation 07/08/2003

DRILLING CONTRACTOR: DRILLER AND LICENCE NO.: DRILLING METHOD:

‘ S&ME, Inc. Jay Little, 2717 4.25 HSA
STATIC WATER LEVEL: |NORTHING: |[EASTING:|TOP OF CASING ELEV.{GROUND SURFACE ELEV.:

12 ft bls at 24-hrs 681027.6» ;1;41 1622.5

ORI

Stickup (ft): 3.00 TOC Elevation: 851.29 2'x2' Concrete

PROTECTIVE CASING:

Elevation (MSL) 4"x4" Lockable Steel
848.29 CASING TYPE:

Depth BLS
0 ft - Top of Grout

2-inch Sch. 40 PVC
CASING INTERVAL:

0 to 10 ft bls
SCREEN TYPE:

2-inch 0.010 Slot Sch. 40 PVC
SCREEN INTERVAL

10 to 20 ft bls
GROUT TYPE:

O ) T RIS T

Neat Cement

GROUT INTERVAL

0to 6 ftbls
SEAL TYPE:

6 ft - Top of Seal 842.29

8 ft - Top of Filter Pack 840.29 Bentonite

SEAL INTERVAL:

10 ft - Top of Screen

A

838.29 610 8 ft bls

FILTER PACK:
#1 Filter Sand
FILTER PACK INTERVAL:

8 t0 20 ft bls
DEVELOPMENT:

Screened

Interval

10 feet

Purged minimum 5 well volumes

NOTES:
{For Lithologic Information See
|Attached Boring Log

v

20 fi - Bottom of Screen

828.29

20 ft bls - Total Depth of Well




WELL CONSTRUCTION RECORD

(MS-10)
North Carolina - Department of Environment and Natural Resources - Division of Water Quality - Groundwater Section
WELL CONTRACTOR (INDIVIDUAL) NAME (prin Jay Little CERTIFICATION # 2717
WELL CONTRACTOR COMPANY NAME S&ME, Inc. PHONE # 704-523-4726
STATE WELL CONSTRUCTION PERMIT# ASSOCIATED WQ PERMIT#
(if applicable) (if applicable)

B

1L
12.

13.

15.

16.

Monitoring 0 Recovery @ Heat Pump Water Injection Q  Other

WELL LOCATION:

Nearest Town: Terrell County Catawba

Marshall Steam Station

(Street Name, Numbers, Community, Sudivision, Lot No.,Zip Code)

OWNER:
Address

Duke Power
526 South Church Street
(Street or Route No.)

NC

Charlotte 28202

City or Town State

. Zip Code
(704) 373-7900

Area code - Phone Number

DATE DRILLED 07/08/2003

TOTAL DEPTH 20 ft bls

DOES WELL REPLACE EXISTING WELL? YESU NO @/

STATIC WATER LEVEL Below Top of Casing: 12 ft.
(Use "+" if Above Top of Casing)

TOP OF CASING IS ~3.0 FT. Above Land Surface*

*Top of casing terminated at/or below iland surface requires a

variance in accordance with 15A NCAC 2C .0118.

. WELL USE (Check Applicable Box): Residential @ Municipal/Public Q Industrial Q@ Agricultral Q
If Other, List Use

observation well

Topographic/Land setting
QO Ridge O Slope Valley O Flat
(check appropriate box)
Latitude/longitude of well location

(degrees/minutes/seconds)

Latitude/longitude scource: QGPS QTopographic Map

(check box)
DEPTH DRILLING LOG
From To Formation Descrpition
Oto? Fine Sandy Clay
71012 Silty Clay
121020 Fine Sandy Silt

YIELD (gpm) n/a METHOD OF TEST n/a
WATER ZONES (depth): n/a
DISINFECTION: Type n/a Amount n/a
CASING: Wall Thickness

Depth Diameter or Weight/Ft. Material
From 0 To 10 Ft 2-inch Sch. 40 PVC
From To Ft.
From To Ft.
GROUT: Depth Material Method
From 0 To 6 Ft Neat Cement Pour
From 6 To 8 Ft Bentonite Pour

. SCREEN: Depth Diameter Slot Size Material

From 10 To 20 Ft 2-inch  in. 0.01 in. PVC
From To Ft. in. in.
SAND/GRAVEL PACK:

Depth Size Material
From 8 To 20 Ft #1 Silica Sand
From To Ft.
REMARKS:

LOCATION SKETCH
Show direction and distance in miles from at least
two State Roads or County Roads. Include the road
numbers and common names.

Steam Plant Road

— .o
-~
\. -
1z 8
’
<4
‘e
'
=]
g
[
=)
3 Marshall
29
%) Steam
E Station
=
2]

HWY 150

1 DO HERE BY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 15A NCAC 2C, WELL

CONSTRUCTH®ON STANDARDS, AND THAT A COPY OF THIS RECORD HAS BEEN PROVIDED TO THE WELL OWNER
" - é 7"' / )‘ 03
SIGNATURE OF PERSON CONSTRUCTING THE WELL DATE

Submit the original to the Division of Water Quality, Groundwater Section, 1636 Mail Service Center - Raleigh, NC
27699-1636 Phone No. (919) 733-3221, within 30 days.

GW-1 REV. 07/2001



MONITORING WELL CONSTRUCTION

WELL ID: MS-11 TOTAL DEPTH: 39 ft bls
ENVIRONMENTAL SERVICES » ENGINEERING + TESTING

S&ME PROJECT AND NO: WELL USE/TYPE: INSTALLATION DATE:

MSS-FGD Scrubber Landfill, 1264-02-578 Observation 07/09/2003
DRILLING CONTRACTOR: DRILLER AND LICENCE NO.: DRILLING METHOD:

S&ME, Inc. Jay Little, 2717 4.25 HSA
STATIC WATER LEVEL: |NORTHING: |[EASTING:|TOP OF CASING ELEV.JGROUND SURFACE ELEV.:
33 ft bls at 24-hrs ggzgzg 1411564.8 859.78 I~ 3/ A

PAD TYPE:

Stickup (ft): 2.91 TOC Elevation: 859.78 2'x2' Concrete

PROTECTIVE CASING:

4"x4" Lockable Steel
CASING TYPE:

Depth BLS
0 ft - Top of Grout

Elevation (MSL)
856.87

2-inch Sch. 40 PVC
CASING INTERVAL:

0 to 29 ft bis
SCREEN TYPE:
2-inch 0.010 Slot Sch. 40 PVC
SCREEN INTERVAL

29 to 39 ft bls
GROUT TYPE:

Neat Cement

GROUT INTERVAL

0 to 25 ft bls
SEAL TYPE:

25 ft - Top of Seal 831.87

27 ft - Top of Filter Pack

829.87

Bentonite

SEAL INTERVAL:

25 to 27 ft bls
FILTER PACK:

#1 Filter Sand
FILTER PACK INTERVAL:
¢ 37 to 39 ft bls
] DEVELOPMENT:

29 ft - Top of Screen

A

827.87

Screened

Interval

Purged minimum 5 well volumes
NOTES:
For Lithologic Information See
‘]Attached Boring Log

10 feet

v

39 ft - Bottom of Screen

LTSRS

5

817.87

£

39 ft bls - Total Depth of Well




WELL CONSTRUCTION RECORD

(MS-11)
North Carolina - Department of Environment and Natural Resources - Division of Water Quality - Groundwater Section
WELL CONTRACTOR (INDIVIDUAL) NAME (prin Jay Little CERTIFICATION # 2717
WELL CONTRACTOR COMPANY NAME S&ME, Inc. PHONE # 704-523-4726
STATE WELL CONSTRUCTION PERMITH ASSOCIATED WQ PERMIT#
(if applicable) . (if applicable)
1. WELL USE (Check Applicable Box): Residential d Municipal/Public O Industrial O Agricultral Q
Monitoring 0 Recovery 0 Heat Pump Water Injection @  Other D/If Other, List Use observation well
2. WELL LOCATION: Topographic/Land setting
Nearest Town: Terrell County Catawba U Ridge Slope O Valley @ Flat
Marshall Steam Station (check appropriate box)
(Street Name, Numbers, Community, Sudivision, Lot No.,Zip Code) Latitude/longitude of well location
3. OWNER: Duke Power : (degrees/minutes/seconds)
Address 526 South Church Street Latitude/longitude scource: QGPS QTopographic Map
(Street or Route No.) (check box)
Charlotte NC 28202 DEPTH DRILLING LOG
City or Town - State Zip Code From To Formation Descrpition
(704) 373-7900 O0to7 Silty Clay
Area code ~ Phone Number 7to12 Fine Sandy Silt
4. DATE DRILLED 07/09/2003 ' 121022 Silty Fine Sand
S. TOTAL DEPTH 39 fibis . 22 to 27 Silty Coarse/Fine Sand
6. DOES WELL REPLACE EXISTING WELL? YESOQ NO 27to0 32 Fine Sandy Silt
7. STATIC WATER LEVEL Below Top of Casing.: 33 ft. 321037 Silty Med/Fine Sand
(Use "+" if Above Top of Casing) 371039 Silty Coarse/Fine Sand

8. TOP OF CASING 18 ~3.0 FT. Above Land Surface*

*Top of casing terminated at/or below land surface requires a

variance in accordance with 15A NCAC 2C .0118.

9. YIELD (gpm) n/a METHOD OF TEST n/a
10. WATER ZONES (depth): - n/a
LOCATION SKETCH
11. DISINFECTION: Type n/a Amount n/a Show direction and distance in miles from at least
12. CASING: Wall Thickness two State Roads or County Roads. Include the road
Depth Diameter or Weight/Ft. Material  numbers and common names.
From 0 To 29 Fi 2-inch Sch. 40 PVC Steam Plant Road
From To Ft. — o —
From To Ft. Tt~ .~
13. GROUT: Depth Material Method
From 0 To 25 Ft Neat Cement Pour <« - -~
From 25 To 27 Ft. Bentonite Pour .l E 'E;
14. SCREEN:  Depth Diameter SlotSize  Material A
Fom 20 To 39 Ft 2-inch in. 001 in. PVC 'J
From To Ft. in. in. 'c'g
15. SAND/GRAVEL PACK: ;
Depth Size Material 2 Marshall
From 27 To 39 Ft.  # Silica Sand E Sam
From To Ft. &
16. REMARKS: HWY 150

1 DO HERE BY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 15A NCAC 2C, WELL
CONSTRUC N STANDARDS, AND THAT OPY OF THIS RECORD HAS BEEN PROVIDED TO THE WELL OWNER
AR -/ >-03
/ SIGNATURE OF PERSON CONSTRUCTING THE WELL DATE

Submit the original to the Division of Water Quality, Groundwater Section, 1636 Mail Service Center - Raleigh, NC
27699-1636 Phone No. (919) 733-3221, within 30 days. ' GW-1 REV. 07/2001



MONITORING WELL CONSTRUCTION

WELL ID: OW-3 (M\S-12.) TOTAL DEPTH: 27 ft bis

S&ME

ENVIRONMENTAL SERVICES » ENGINEERING » TESTING

S&ME PROJECT AND NO: WELL USE/ TYPE: INSTALLATION DATE:
Marshall Steam Station - Beneficial Fill, 1264-03-072 Observation 02/11/2003
DRILLING CONTRACTOR: DRILLER AND LICENCE NO.: DRILLING METHOD:
S&ME, Inc. Brian Wilson, 2718 4.25 HSA
STATIC WATER LEVEL: |[NORTHING: |EASTING:|TOP OF CASING ELEV.;GROUND SURFACE ELEV.:
1789 Rblsat2achs [ 6793400 | 14120865 | B0 — P |
| PAD TYPE:
Stickup (ft): 2.96 TOC Elevation: 835.66 é 2'x2' Concrete
i1 PROTECTIVE CASING:
Depth BLS _ Elevation (MSL) | 4"x4" Lockable Steel
0 ft - Top of Grout 832.7 CASING TYPE:
. 2-inch Sch. 40 PVC
| CASING INTERVAL:
. 01017 fibls

13 ft - Top of Seal

15 ft - Top of Filter Pack

17 ft - Top of Screen

819.7

SCREEN TYPE: ,
2-inch 0.010 Slot Sch. 40 PVC

SCREEN INTERVAL
17 t0 27 ft bls

GROUT TYPE:

Neat Cement

GROUT INTERVAL
0to13 ftbls

817.7

SEAL TYPE:

Bentonite

815.7

SEAL INTERVAL:
13 to 15 ft bls

A

Screened
Interval

10 feet

v

27 ft - Bottom of Screen

805.7

27 ft bls - Total Depth of Well

FILTER PACK:
#1 Filter Sand

FILTER PACK INTERVAL:
15 t0 27 ft bls

DEVELOPMENT:

Purged minimum 5 well volumes

NOTES:




WELL CONTRACTOR (INDIVIDUAL) NAME (prin

WELL CONSTRUCTION RECORD

WELL CONTRACTOR COMPANY NAME
STATE WELL CONSTRUCTION PERMITH

(if applicable)

ow-3 - MS-12

North Carolina - Department of Environment and Natural Resources - Division of Water Quality - Groundwater Section

Brian Wilson

CERTIFICATION #

S&ME, Inc.

2718

PHONE #

704-523-4726

ASSOCIATED WQ PERMIT#

(if applicable)

N oo oa

1.
12,

16.

. WELL USE (Check Applicable Box): Residential & Municipal/Public O Industrial @ Agricultral O

Monitoring O Recovery O  Heat Pump Water Injection @ Other @ if Other, List Use

observation well

WELL LOCATION: Topographic/Land setting
Nearest Town: Terrell County Catawba O Ridge O Slope @ Valley O Filat
Marshall Steam Station (check appropriate box)
(Street Name. Numbers, Community, Sudivision. Lot No..Zip Code) Latitude/longitude of well location
OWNER: Duke Power (degrees/minutes/seconds)
Address 526 South Church Street Latitude/longitude scource: GPS QTopographic Map
(Street or Route No.} ' (check box)
Charlotte _NC 28202 DEPTH DRILLING LOG
City or Town State Zip Code From To Formation Descrpition
(704) 373-7900 0to9 Sandy Clay
Area code - Phone Number 910 14 Fine Sandy Silt
DATE DRILLED 02/11/2003 141019 Silty Med/Fine Sand
TOTAL DEPTH 27 fibls 191022 Fine Sandy Silt
DOES WELL REPLACE EXISTING WELL? YESUT NO G!/ 221027 Silty Med/Fine Sand
STATIC WATER LEVEL Below Top of Casing: 25 ft.
(Use "+" if Above Top of Casing)
TOP OF CASING IS ~3.0 FT. Above Land Surface*
*Top of casing terminated at/or below land surface requires a
variance in accordance with 15A NCAC 2C .0118.
. YIELD (gpm) n/a METHOD OF TEST nia
WATER ZONES (depth): n/a
LOCATION SKETCH
DISINFECTION: Type n/a Amount n/a Show direction and distance in miles from at least
CASING: Wall Thickness two State Roads or County Roads. Include the road
Depth Diameter or Weight/Ft. Material  numbers and common names.
From 0 To 17 Fu 2-inch Sch. 40 PVC Steam Plant Road
From To Ft. _— —
From To Ft. Tt~ .
. GROUT: Depth Material Method
From 0 To 13 Ft Neat Cement Pour o - ~
From 13 To 15 Fu Bentonite Pour L5 G
. SCREEN:  Depth Diameter SlotSize  Material A
From 17 To 27 Ft  2-inch _.in. 001 in._ PVC " 1
From To Ft. in. in. "é
. SAND/GRAVEL PACK: %
Depth Size Material L‘E‘ Marshall
From 15 To 27 Fu #1 Silica Sand 'u,—f SS::!OII\‘
From To L. ;f;‘j
REMARKS: HWY 150

i DO HERE BY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 15A NCAC 2C, WELL

CONSTR TANDARDS, ANDTHAT A COPY OF THIS RECORD HAS BEEN PROVIDED TO THE WELL OWNER
[ 27 i y//[/ g~ 2// 7/0 <
¢ SIGNATURE OF PERSON CONSTRUCTING THE WELL ‘ DAT

Submit the original to the Division of Water Quality, Groundwater Section, 1636 Mail Service Center - Raleigh, NC
27699-1636 Phone No. (919) 733-3221, within 30 days.

GW-1 REV. 07/2001



MONITORING WELL CONSTRUCTION

WELL ID: MS-6 (MS+13) TOTAL DEPTH: 38 ft bls

ENVIROMENTAL SERVICES « ENGINEERING « TESTING

S&ME PROJECT AND NO: WELL USE/TYPE: INSTALLATION DATE:
Marshall Steam Station - Beneficial Fill, 1264-03-072 Observation 12/17/2002
DRILLING CONTRACTOR: DRILLER AND LICENCE NO.: DRILLING METHOD:
S&ME, Inc. Jay Little, 2717 4,25 HSA
STATIC WATER LEVEL: [NORTHING: [EASTING:|TOP OF CASING ELEV.{GROUND SURFACE ELEV.:

Stickup (ft): 2.71 TOC Elevation: 841.9 2'x2' Concrete
] PROTECTIVE CASING:
Depth BLS - Elevation (MSL) 4"x4" Lockable Steel

0 ft - Top of Grout - . 839.19 { CASING TYPE:

2-inch Sch. 40 PVC
CASING INTERVAL:

0 to 28 ft bls
SCREEN TYPE:

2-inch 0.010 Siot Sch. 40 PVC
SCREEN INTERVAL

2810 38 ft bls
GROUT TYPE:

Neat Cement

GROUT INTERVAL
24 fi - Top of Seal , - , 815.19 0 to 24 ft bls
SEAL TYPE:

26 fi - Top of Filter Pack 8i3.19

Bentonite
1 SEAL INTERVAL:
28 ft - Top of Screen 811.10 241026 ft bls
N | FILTER PACK:
#1 Filter Sand
FILTER PACK INTERVAL.:
2610 38 fi bls
DEVELOPMENT:
Purged minimum 5 well volumes
NOTES:
or Lithologic Information See
{Attached Boring Log

Screened
Interval
10 feet

v

38 fi - Bottom of Screen

801.19

38 fi bls - Total Depth of Well




WELL CONSTRUCTION RECORD

(MS-6) - MS-13
North Carolina - Department of Environment and Natural Resources - Division of Water Quality - Groundwater Section
WELL CONTRACTOR (INDIVIDUAL) NAME (prin

WELL CONTRACTOR COMPANY NAME
STATE WELL CONSTRUCTION PERMIT#H

(if applicable)

Jay Little CERTIFICATION # 2717
S&ME, inc. PHONE # 704-523-4726
ASSOCIATED WQ PERMITH
(if applicable)

~N oo A

1.
12.

16.

WELL USE (Check Applicable Box): Residential @ Municipal/Public O  Industrial O Agriculoral O

Monitoring 0 Recovery O  Heat Pump Water Injection O Other MOther, List Use

WELL LOCATION:

Nearest Town: Terrell County Catawba
Marshall Steam Station
(Street Name, Numbers, Community, Sudivision, Lot No.,Zip Code)
OWNER: Duke Power
Address 526 South Church Street
(Street or Route No.)
Charlotle - NC 28202
City or Town State Zip Code

(704) 373-7900

Area code - Phone Number
DATE DRILLED
TOTAL DEPTH

12/17/2002
38 ftbls

DOES WELL REPLACE EXISTING WELL? YESO NO D/

STATIC WATER LEVEL Below Top of Casing:

(Use "+" if Above Top of Casing)
TOP OF CASING IS ~3.0
*Top of casing terminated at/or below land surface requires a

variance in accordance with 15A NCAC 2C .0118.

31.36 ft.

FT. Above Land Surface*

observation well
Topographic/Land setting -
O Ridge O Slope Valley O Flat

(check appropriate box)
Latitude/longitude of well location

(degrees/minutes/seconds)

Latitude/longitude scource: UGPS UTopographic Map

{check box)
DEPTH DRILLING LOG.
From To Formation Descrpition

0100.5 Fine Sandy Silt

0.5t9 Silty Clay

9t0 17 Fine Sandy Silt

17t027 Silty Fine Sand

27 1038 Silty Med/Fine Sand

YIELD (gpm) n/a METHOD OF TEST n/a
WATER ZONES (depth): n/a
LOCATION SKETCH
DISINFECTION: Type n/a Amount n/a Show direction and distance in miles from at least
CASING: Wall Thickness two State Roads or County Roads. Include the road
Depth Diameter or Weight/Ft. Material  numbers and common names.
From 0 To 28 Ftu 2-inch Sch. 40 PVC Steam Plant Road
From To Ft. ——
From To Ft. T~ .
GROUT: Depth Material Method
From 0 To 24 Fu Neat Cement Pour -
From 24 To 26 Ft Bentonite Pour L g
. SCREEN:  Depth Diameter Slot Size Material A
From 28 To 38 Fu  2-inch in. 001 in. PVC Ms-6 O )
From To Ft. in. in. g
. SAND/GRAVEL PACK: ®
Depth Size Material :‘2 Marshall
o %} Steam
From 26 To 38 Ft #1 Silica Sand TE Station
From To Ft. %
REMARKS: HWY 150

1 DO HERE BY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 15A NCAC 2C, WELL
ION STANDARDS, AND THAT A COPY OF THIS RECORD HAS BEEN PROVIDED TO THE WELL OWNER

Z~>-o3

SIGNATURE OF PERSON CONSTRUCTING THE WELL

DATE

Submit the original to the Division of Water Quality, Groundwater Section, 1636 Mail Service Center - Raleigh, NC
27699-1636 Phone No. (919) 733-3221, within 30 days.

GW-1 REV. 07/2001



MONITORING WELL CONSTRUCTION

WELLID: B-5 (MS-14) TOTAL DEPTH: 41 ft bls

ENVIROMENTAL SERVICES « ENGINEERING - TESTING

S&ME PROJECT AND NO: WELL USE/TYPE:  [INSTALLATION DATE:
Marshal] Steam Station - Beneficial Fill, 1264-03-072 Observation 01/07/2003
DRILLING CONTRACTOR:  |DRILLER AND LICENCE NO.: DRILLING METHOD:
S&ME, Inc. Brian Wilson, 2718 425 HSA
STATIC WATER LEVEL: |NORTHING: [EASTING:|TOP OF CASING ELEV.]JGROUND SURFACE ELEV.:
363 fibls at 24:rs spoetd Liasuse | Sor L 1 R—

PAD TYPE

Stickup (ft): 2.80 TOC Elevation: 844.07 2'x2' Concrete

PROTECTIVE CASING:

4"x4" Lockable Steel
CASING TYPE:

2-inch Sch. 40 PVC
CASING INTERVAL:

0to 31 ftbls
SCREEN TYPE:

2-inch 0.010 Slot Sch. 40 PVC
SCREEN INTERVAL

31 to 41 ft bls
GROUT TYPE:

Neat Cement

GROUT INTERVAL

0to 27 ft bls
SEAL TYPE:

Depth BLS . Elevation (MSL)
0ft-Top of Grout  fi i 841.27

AR
e

27 ft - Top of Seal i

814.27

29 fi - Top of Filter Pack 81227

Bentonite

SEAL INTERVAL:

2710 29 fi bls
FILTER PACK:

#1 Filter Sand
FILTER PACK INTERVAL:

29 to 41 ft bls
DEVELOPMENT:
Purged minimum 5 well volumes
{ NOTES: ,
For Lithologic Information See
Attached Boring Log

31 ft - Top of Screen 810.27
A

Screened
Interval

10 feet

v

41 ft - Bottom of Screen 800.27

41 fi bls - Total Depth of Well




WELL CONSTRUCTION RECORD

(B-5) ~ M5~ 1Y

North Carolina - Department of Environment and Natural Resources - Division of Water Quality - Groundwater Section

WELL CONTRACTOR (INDIVIDUAL) NAME (prin Brian Wilson CERTIFICATION # 2718
WELL CONTRACTOR COMPANY NAME S&ME, Inc. PHONE # 704-523-4726
STATE WELL CONSTRUCTION PERMIT# ASSOCIATED WQ PERMIT#

(if applicabie) (if applicable)

N oo

1.
12.

16.

WELL USE (Check Applicable Box): Residential 0 Municipal/Public O Industrial Q@ Agricultral O
Monitoring @ Recovery O Heat Pump Water Injection 0 Other cgl If Other, List Use

WELL LOCATION:

Nearest Town: Terrell County Catawba
Marshall Steam Station
(Street Name, Numbers, Community, Sudivision, Lot No.,Zip Code)
. OWNER: Duke Power
Address 526 South Church Street
(Street or Route No.)
Charlotte -NC 28202
City or Town State Zip Code

(704) 373-7900

Area code - Phone Number

DATE DRILLED 01/07/2003

TOTAL DEPTH 41 ft bls

DOES WELL REPLACE EXISTING WELL? YESO NO

STATIC WATER LEVEL Below Top of Casing: 39.3 ft.
(Use "+" if Above Top of Casing)

TOP OF CASING 1S ~30 FT. Above Land Surface*

*Top of casing terminated at/or below land surface requires a

variance in accordance with 1SA NCAC 2C .0118.

observation well

Topographic/Land setting

0 Ridge

Slope O Valley Q

Flat

(check appropriate box)
Latitude/longitude of well location

(degrees/minutes/seconds)

Latitude/longitude scource: DGPS WTopographic Map

(check box)
DEPTH DRILLING LOG
From To Formation Descrpition

0t03.5 Silty Clay
351095 Clayey Silt

9.5t0 12 Silty Fine Sand

12 to 37 Fine Sandy Silt

37 to 41 Silty Fine Sand

. YIELD (gpm) n/a METHOD OF TEST n/a
WATER ZONES (depth): n/a
LOCATION SKETCH
DISINFECTION: Type n/a Amount n/a Show direction and distance in miles from at least
CASING: Wall Thickness two State Roads or County Roads. Include the road
Depth Diameter or Weight/Ft. Material ~ numbers and common names.
From 0 To 31 Ft 2-inch Sch. 40 PVC Steam Plant Road
From To Ft. — o —
From To Ft. T~ .
. GROUT: Depth Material Method
From 0 To 27 Ft Neat Cement Pour 565 -~
From 27 To 29 Ft Bentonite Pour ! j 5
. SCREEN:  Depth Diameter Slot Size  Material A
From 31 To 41 Ft 2-inch  in. 0.01 in.  PVC )
From To Ft. in. in. E
SAND/GRAVEL PACK: x
Depth Size Material B3 Marshall
From 29 To 41 Fi. ___ # Silica Sand = S
From To Ft. %
REMARKS: HWY 150
| DO HERE BY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 15A NCAC 2C, WELL
CONSTRUCTIO N DS, ANDSFHAT AEOPY OF THIS RECORD HAS BEEN PROVIDED TO THE, WELL OWNER

M”/W

2/¢

Yoz

JENATURE OF PERSON CONSTRUCTING THE WELL

DATE

Submit the original to the Division of Water Quality, Groundwater Section, 1636 Mail Service Center - Raleigh, NC
27699-1636 Phone No. (919) 733-3221, within 30 days.

GW-1 REV. 07/2001



MONITORING WELL CONSTRUCTION

WELLID: B4 (MS-15) TOTALDEPTH: 59 ft bis

S&ME PROJECT AND NO: WELL USE/TYPE: INSTALLATION DATE:
Marshall Steam Station - Beneficial Fill, 1264-03-072 Observation 12/03/2002
DRILLING CONTRACTOR: DRILLER AND LICENCE NO.: DRILLING METHOD:
S&ME, Inc. Jay Little, 2717 4.25 HSA
STATIC WATER LEVEL: [NORTHING: |[EASTING:|TOP OF CASING ELEV.JGROUND SURFACE ELEV.:
861.47

Stickup (fi): 3.05

TOC Elevation: 861.47

PAD TYPE:

2'x2' Concrete

PROTECTIVE CASING:
Depth BLS Elevation (MSL} 4"x4" Lockable Steel
0f-Topof Grout |fiatioh - 858.42 || CASING TYPE:
2-inch Sch. 40 PVC
| CASING INTERVAL:
00 49 fi bls
| SCREEN TYPE:
2-inch 0.010 Slot Sch. 40 PVC
SCREEN INTERVAL
| 49 10 59 fibls
| GROUT TYPE:
i Neat Cement
| GROUT INTERVAL
45 fi - Top of Seal v 813.42 | 010 45 fi bls
SEAL TYPE:
47 ft - Top of Filter Pack 811.42 % Bentonite
| SEAL INTERVAL:
49 ft - Top of Screen 809.42 . 45 t0 47 fi bls
A | FILTER PACK:
#1 Filter Sand
| FILTER PACK INTERVAL:
471059 fi bls
Screened | DEVELOPMENT:
Interval Purged minimum 5 well volumes
10 feet NOTES:
| For Lithologic Information See
i Attached Boring Log
v :
59 fi - Bottom of Screen 799.42 ?

59 ft bls - Total Depth of Well




WELL CONSTRUCTION RECORD
(B-4) - MS-15

North Carolina - Department of Environment and Natural Resources - Division of Water Quality - Groundwater Section

WELL CONTRACTOR (INDIVIDUAL) NAME (prin Jay Little CERTIFICATION # 2717
WELL CONTRACTOR COMPANY NAME S&ME, Inc. PHONE # 704-523-4726
STATE WELL CONSTRUCTION PERMIT# ASSOCIATED WQ PERMIT#

(if applicable) (if applicable)

1. WELL USE (Check Applicable Box): Residential @ Municipal/Public O Industrial L Agricuitral a

Monitoring @ Recovery 0 Heat Pump Water Injection O Other @I Other, List Use observation well

J

WELL LOCATION: Topographic/Land setting

@/Ridge O Slope 0 Valley O Flat

Nearest Town: Terrell County Catawba
Marshall Steam Station (check appropriate box)
(Street Name, Numbers, Community, Sudivision, Lot No.,Zip Code) Latitude/longitude of well location
3. OWNER: Duke Power (degrees/minutes/seconds)
Address 526 South Church Street Latitude/longitude scource: WGPS UTopographic Map
(Street or Route No.) (check box)
Charlotte . NC 28202 DEPTH DRILLING LOG
City or Town State Zip Code From To Formation Descrpition
(704) 373-7900 Oto7 Clayey Siit
Area code - Phone Number 7 10 42 Fine Sandy Silt
4. DATE DRILLED 12/03/2002 42 t0 47 Silty Fine Sand
5. TOTAL DEPTH 59 fi bis 47 10 52 Fine Sandy Siit
6. DOES WELL REPLACE EXISTING WELL? YESO NO B/ 521059 Silty Fine Sand
7. STATIC WATER LEVEL Below Top of Casing: 55 ft.

(Use "+" if Above Top of Casing)
8. TOP OF CASING IS ~3.0 FT. Above Land Surface*

*Top of casing terminated at/or below land surface requires a

variance in accordance with 15A NCAC 2C .0118,

9. YIELD (gpm) n/a METHOD OF TEST n/a
10. WATER ZONES (depth): n/a
LOCATION SKETCH
11. DISINFECTION: Type n/a Amount n/a Show direction and distance in miles from at least
12. CASING: Wali Thickness two State Roads or County Roads. Include the road
Depth Diameter or Weight/Ft. Material  numbers and common names.
From 0 To 49 Ft 2-inch Sch. 40 PVC Steam Plant Road
From To Ft. — —
From To Ft. .
13. GROUT: Depth Material Method
From 0 To 45 Ft Neat Cement Pour OB-4 -
From 45 To 47 Ft Bentonite Pour . f‘g E
l4. SCREEN:  Depth Diameter SlotSize  Material =
From 49 To 59 Ft 2-inch  in. 0.01 in.  PVC '/
From To Ft. in. in. E
15. SAND/GRAVEL PACK: =
Depth Size Material u_‘d Marshall
. ) Steam
From 47 To 59 Ft #1 Silica Sand 'é Station
From To Ft. .3:’)
16. REMARKS: HWY 150

| DO HERE BY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 15A NCAC 2C, WELL
CONSTRUCTION STANDARDS, AND THAT A COPY OF THIS RECORD HAS BEEN PROVIDED TO THE WELL OWNER
(TP . s Z -7~ 03

SIGNATURE OF PERSON CONSTRUCTING THE WELL DATE

Submit the original to the Division of Water Quality, Groundwater Section, 1636 Mail Service Center - Raleigh, NC
27699-1636 Phone No. (919) 733-3221, within 30 days. GW-1 REV. 07/2001



MONITORING WELL CONSTRUCTION

WELL ID: MS-16 TOTAL DEPTH: 35 ft bls

S&ME PROJECT AND NO:

WELL USE/ TYPE:

' S&ME

INSTALLATION DATE:

Marshall Steam Station, 1356-06-728 Monitoring 9/11/2006
DRILLING CONTRACTOR: DRILLER AND LICENCE NO.: DRILLING METHOD:
S&ME, Inc. Larry Shrader, 3349 425 HS.A.
WATER LEVEL AT TOB: [NORTHING: [EASTING:|TOP OF CASING ELEV.JGROUND SURFACE ELEV.:
26 ft bls 681142.3 1412485.1 837.31 834.25
PAD TYPE:
Stickup (ft): ~3.0 ft 837.31 2'x2' Concrete
PROTECTIVE CASING:
Depth BLS 4"x4" Lockable Steel
0 ft - Top of Grout 834.25 CASING TYPE:
2-inch Sch. 40 PVC
CASING INTERVAL:
0to 24 ft bls
SCREEN TYPE:
2-inch 0.010 Slot Sch. 40 PVC
SCREEN INTERVAL
24 to 34 ft bls
GROUT TYPE:
Neat Cement
GROUT INTERVAL
20 ft - Top of Seal 814.25 0to 20 ft bls
SEAL TYPE:
22 ft - Top of Filter Pack 812.25 Bentonite
SEAL INTERVAL:
24 ft - Top of Screen 810.25 20 to 22 ft bls
A FILTER PACK:
#1 Filter Sand
FILTER PACK INTERVAL.:
22to 34 ft bls
Screened DEVELOPMENT:
Interval Purged ~15 Gallons
10 feet NOTES:
v TBD - To Be Determined
34 ft - Bottom of Screen 800.25
Cave In 799.25 For Lithologic Information See
35 ft - Total Depth Attached Boring Log




WELL CONSTRUCTION RECORD

(MS-16)
North Carolina - Department of Environment and Natural Resources - Division of Water Quality - Groundwater Section
WELL CONTRACTOR (INDIVIDUAL) NAME (prin Larry Shrader CERTIFICATION # 3349
WELL CONTRACTOR COMPANY NAME S&ME, Inc. PHONE # 704-523-4726
STATE WELL CONSTRUCTION PERMIT# ASSOCIATED WQ PERMIT#
(if applicable) (if applicable)

1. WELL USE (Check Applicable Box): Residential d Municipal/Public O Industrial d Agricultral O
Moniton'ngﬁ Recovery 0 Heat Pump Water Injection 0 Other O  If Other, List Use

2. WELL LOCATION: Topographic/Land setting
Nearest Town:  Terell County Iredell O Ridge ﬁ Slope O Valley O Flat
Marshall Steam Station (check appropriate box)
(Street Name, Numbers, Community, Sudivision, Lot No.,Zip Code) o Latirudeﬂongitude of well location o
35-3-R 14N/ 80°-58"-35.96¢ W
3. OWNER: Duke Power (degroca/imimmenticconds)
Address 526 South Church Street Latitude/longitude scource: 1GPS U Topographic Map
(Street or Route No.) L_> ph?fs:d’d S?OE%K)
Charlotte NC 28202 DEPTH DRILLING LOG
City or Town State Zip Code From To Formation Descrpition
(704) 373-7900 0to3 Slightly Clayey, M/F Sand
Area code - Phone Number 3t09.5 Fine Sandy Silt
4. DATE DRILLED 9/11/2006 9.5t0 13.5 Silty, Fine/V. Fine Sand
5. TOTAL DEPTH 34 ftbls 13.5to 18.5 Medium to Fine Sand
6. DOES WELL REPLACE EXISTING WELL? YESO 00 18.51023.5 Very Fine Sandy Silt
7. STATIC WATER LEVEL Below Top of Casing: 24.7 ft. 23.5t029 PWR
(Use "+" if Above Top of Casing) 29 to 35 PWR
8. TOP OF CASING IS ~3.0 FT. Above Land Surface*

*Top of casing terminated at/or below land surface requires a
variance in accordance with 15A NCAC 2C .0118.

9. YIELD (gpm) n/a  METHOD OF TEST n/a
10. WATER ZONES (depth): n/a
LOCATION SKETCH
11. DISINFECTION: Type n/a Amount n/a Show direction and distance in miles from at least
12. CASING: Wall Thickness two State Roads or County Roads. Include the road
Depth Diameter or Weight/Ft. Material
From 0 To 24 Ft 2-inch Sch. 40 PVC
From To Ft.
From To Ft.
13. GROUT: Depth Material Method
From 0 To 20 Ft Neat Cement Pour
From 20 To 22 Ft Bentonite Pour
14. SCREEN: Depth Diameter Slot Size Material
From 24 To 34 Ft 2-inch  in. 0.01 in. PVC
From To Ft. in. in.
15. SAND/GRAVEL PACK:
Depth Size Material
From 22 To 34 Ft #1 Silica Sand
From To Ft.
16. REMARKS:

I DO HERE BY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 15A NCAC 2C, WELL
C RUCTIOWAN S, AN /THAT A COPY OF THIS RECORD HAS BEEN PROVIDED TO THE WELL OWNER
/ b

/] p/ §-25-0
! SIGNA"I" URE OF PERSON CONSTRUCTING THE WELL DATE
Submit the original to the Division of Water Quality, Groundwater Section, 1636 Mail Service Center - Raleigh, NC
27699-1636 Phone No. (919) 733-3221, within 30 days. GW-1 REV. 07/2001



MNORTH CAROLINA 128 Overhill Drive

CONNECTICUT Suite [05
MASSACHUSETTS Mooresville, NC 28117
. NEW HAMPSHIRE Tel: 704.662.0100
Transportation & Infrastructure NEW JERSEY Fax: 704.662.0101
NEW YORK  remenll

PENMNSYLYANIA www.wspsells.com

SOUTH CAROLINA
VIRGINIA

August 19, 2011

Duke Energy Corporation
Marshall Steam Station
8320 East NC Hwy 150
Terrell, NC 28682

Attention: Ms. Donna Burrell

SUBJECT: MARSHALL FGD LANDFILL PERMIT MODIFICATICN
Catawba County, NC

Ladies and Gentlemen:

WSP SELLS has completed the permit modification drawings for the Marshall FGD
Landfill. Please find attached two copies of the following drawings:

Phasing Diagrams {(PD-1 through PD-8)

Celi 1 Leachate Collection & Removal System, Drawing No. MM6451.00-
0003.001

Cell 1 and Cell 2 Details, Drawing No. MM6451.00-0007.001

Cell 1 Final Configuration, Drawing No. MM8451.00-0005.001

Gas Venting System Plan, Drawing No. MM6451.00-0002.001

Final Closure Details, Drawing No. MM6451.00-0001.001

Erosion Control Details, Drawing No. MM6451.01-0004.001

We appreciate the opportunity to be of service. Please contact us if you have any
guestions or need any additional information.

Sincerely,

WSP = SELLS

Dan E. Brewer, P.E.
Vice President

Cc: Mr. William Miller, Altamont Environmental
Mr. Ed Sullivan, Duke Energy
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PLACE SOIL COVER AND SEED AREAS PER
OPERATIONS PLAN.

CONSTRUCT ACCESS ROAD WITH
RIPRAP—LINED CHANNEL.

CONTINUE NEXT LIFT ACROSS CELL AS
SHOWN.

INSTALL LEACHATE COLLECTION SYSTEM
EXTENSION OVER STORM WATER BASIN AREA
PER SHEET MM6451.00-0003.001.

INSTALL. CLEANOUTS WITH GRAVEL SLOPE

DRAIN. SEE DETAIL SHEET MM&451.0007.001.

ABANDON SUMP PER DETAIL SHEET
MME451.00-0007.001.

NOTE: CONTOUR ELEVATIONS SHOWN
DEPICT TOP OF INTERIM SOIL COVER.

Transportation & Infrastructure

-WSP = SELLS

b
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2. COMPLETE FILLING OF STORM WATER BASIN.

MARSHALL STEAM STATION

3. AS GRADES APPROACH TOP OF PERIMETER

0 WEP SELLS ALL RICHTS ARE RESERVED. ANY POSSESSION, REPROCUCTION OR OTHER USE OF THIS DOSUMENT WITHOUT PRIOR PERMISSION FROM WGP S

REVIS!IONS
BERM CONSTRUCT JB—1, JB—2, Y13, AND
YI-4 PER TABLE THIS SHEET.
4. CONSTRUCT DIVERSION BERM AND INTERIOR
T e T U \ TEMPORARY DITCHES AROUND REMAINDER
e T T o == \ TOE OF SLOPE PER DETAIL SHEET —_—
o P 11 T S I _— . \ _

L Jlo:z m/?_ To- 2i_mﬂz~:m_,_,?- . MME451,01—004,001. T e
=. : // - ‘\\7 g P STREAM" 7 _ FROECTE 06016 ATE g42-41
N S P WATERS, {IF 5. INSTALL SLOPE DRAINS #4 AND #5 TO YI-3 " .

~ 7 L AND Yi—4 PER DETAIL SHEET Do semEs
N - -Kv —— \\_ TN . y \-K: MME451.01—004.001. PHASING PLAN
R N N
S s _ _ ~. JE — -
o P o ‘L. ‘tg\ . _ SHEET
S '/K/oj NELE - T T84p_.
NS T N S i NOTE:  CONTOUR ELEVATIONS SHOWN PD-4
ARSI LT NN DEPICT TOP OF INTERIM SOIL COVER. :




L: NAuteCaD ﬂ[es\LDDprojects\EngineerTng\'l0—6014—Marsholl_FGD_Ldndﬁ|\\OO—Drchngs\O4—Sheets\F‘HASING_D\AGRAMS.dwg: PD-5; USJCO4050

LA
Tl T

s

A RSy
170,

ARg ",

“ulllln,' ( ‘Y
;\‘QESSIO' n

-
\g

Pt
QB
/ Gl
1A
0 75 150 300

T S—

(IN FEET)
1 INCH = 15C FEET iy
/./;/z"n

V
&Ll

RIPRAP—LINED g SLoPE DRAN a4 R RN

0 . RIS ~ N . . W il

e ps ST AN NN 77

30' WIDE ACCESS ROAD 1 e L o0 \\\\) 007,
PR

- ,.} ‘l t f \t:ﬁ i // e

e - A S

e ~ N e T o ] — -

PHASING NOTES:

1. INSTALL SLOPE DRAINS #4 AND #5
EXTENSIONS AT Yi—~3 AND YI—4 PER
DETAIL SHEET MM6451.00—0001.001.

2. CONSTRUCT DIVERSION BERM ON TOP AT
LOCATIONS SHOWN.

3. EXTEND ACCESS ROAD WiTH RIPRAP-LINED

== DITCH.
S AR AN s e 4. STABILIZE ALL SLOPES PER SEEDING
S __ e \\\_‘*LLﬂ:l;sz il SLOPE DRAIN #5 . SPECIFICATIONS.
- e - ) _ = T 1 ~ L
o wm:-:fe??%‘? = y h 5. CONTINUE TO FILL PLACEMENT TO

Ve
U s,

SV,

ELEVATIONS SHOWN.

NOTE: CONTOUR ELEVATIONS SHOWN
DEPICT TOP OF INTERIM SOIL COVER,

5, 1S EXPRESSLY PROHIBITED.

'S ARE RESERVED, ANY POSSLSEICN, REPRODUCTION OR OTHER USE OF THIS DOGUMENT WITHOUT PRIOR PERMISSION FROM WSP SEI

O WP SELLD AL RY

asWSP = SELLS

b

FGD RESIDUE LANDFILL

Transportation & Infrastructure
www.wipsells.com
NC License # F-0891

128 Overhill Drive Suite 105 = Mooresville, NC 28117 = 704.662,0100

5286 SOUTH CHURCH STREET
CHARLOTTE, NC 28202

CATAWBA COUNTY, NC PERMIT NO. 18-09
DUKE ENERGY CAROLINAS, LLC

 MARSHALL STEAM STATION

REVISIONS

82 |UPDATED FOR CELL §
FROIECT 13514 DATE &124%
DRAAN BY: MO CHEC<ED BY: DEB
TITLE

PHASING PLAN

SHEET

PD-5




L: \AuteCAD files\LDDprojects\Engineering\10—6014—Marshall _FGD _Landfill \00O—Drowings\04—Sheets \PHASING_DIACRAMS.dwg; PD-—6; USJCO4050

Q
v -
SOV O N LS T L TS T e 4 A AN P R 59
2 I NN R M T T e D DT P (7 Vs YT 38
NN N e e YA, i PP o e e \\GARO ", 83
TN a : SONEE ~27 ' Wil 7N s T e @ i, Lgg s, - EF
% - B/ o m o~ e §F .0 k880, T @ 1
M« T e S T TN §RSS, MY 5 st
e T | i 5t 2 L =
) ‘\VE '\‘—\\Q‘ 5‘\ N 1 T \\_\‘ I f ¢ ; = A 3 i = % o
/ T N uy P 4782 - ¢ g v . s g8
NS N AATANS T T ~ Yoo [ * %, & § ol
\ ‘\:_\ \ \ \ A N l'\ ! l{ 5‘ ”h ”o Etg\“ % ] c 3% #*
‘ SN Sl \\\\\-\ N »-3.,4;-..,.,‘.'.‘...-“;@ 5 oo 8 ;g
0 75 150 300 : TN o ny A :::é
| Laig
:: e
0w S
c W
[
(IN FEET) ; g
1 INCH = 150 FEET =
n
"\\\ &

N /rr_,."/’r/, //\
7/ EXTEND SLOPE DRAIN

- PHASING NOTES:

o
2
«©
5 9
- g z =
S v T W Z i,
Ly — \ g =
T X ¥ Wy X v gy N Wy Rk \\i\iﬁ\ii T \\ N \\\}‘\\\\\‘ !\3 ) 5 E ém
RIPRAP-LINED \i‘% OO E e T \\\‘\\ SN Wi W o8
ROAD DITCH NS TN L =, @ a8
. Nl N U g O <29
. N T N . AR 5
30" WIDE ACCESS ROAD SN AN = ggg
, o 3 . AN \ T -
a? \ SN TR \\\\\\,‘Ql'\j‘/’j(./;; & oEd
PR TR ‘\ AN 5 028
s ") \‘\ \i)\l_-:i_':'/// S g°
s - X L - /__t"_‘:’),_‘- Ve
s - N e = g
=
= 0
<
S

FGD RESIDUE LANDFILL

1, CONTINUE FILL PLACEMENT TO
APPROXIMATE ELEVATIONS SHOWN.

MARSHALL STEAM STATION

2. EXTEND SLOPE DRAIN #4 AT YI-3.

REVISIONS

3. CONSTRUCT SOIL COVER PER OPERATICNS
PLAN.

_;_4-::*;: :::::: ]

e i e el T 3«—TD~2—*—TD“,_2“‘-':TQ«2:§_ A l|
T T e T s o T e T 2 D2 A T N S
TD/ p—-10=2 TB‘Q‘“Ti)*'Z”'iTD,.,-? = - / \\\_‘ ll—fl sn3m|UPDATED FOR CELL 1
. P ;ATE'S_\,TRQAM"' L . , S PROJECT £ 106014 DATE: 34211
’ 3. Oor ] et T DRKANET: D CHECKEDBY.DE8
e e e S__ VN s

PHASING PLAN

SHEET
NOTE: CONTOUR ELEVATIONS SHOWN PD-6
DEPICT TOP OF INTERIM SOIL COVER.

@ WSP SELLS ALL RIGHTS ARC RESERVED. ANY POSSESSION, REPRODUCTION OR OTHER USE OF THIS DOCUMENT WITHOUT PRIOR PERMISSION FROM WSP SEI




L: NAutoCAD files\LDDprojects\Engineering\10-60714—Marshall_FGD_Lendfil\00—Drawings\04—Sheets\PHASING_DIAGRAMS.dwg: PD—7; USJCO4050

R n‘..mumug,””
W

e“"\\“\‘a‘ ‘0 AR 0[/4:" “,

LML

) 4, - 2
sﬁat

47582

P &

"

%, O """m?ﬂ'm""é £
"',4* ; s‘ +*
%14y [ ] “ﬂw

‘njﬂu e \

gla

2o LAV \\_\\;\‘ - i
UM N

¢

R 'Iln",’
2
Mgyt
WG g it

whits
e e "'u,,,
) o,
A

a 79 150 3G0

www.wspsells.com
NC License # F-0891

Transportation & Infrastructure

128 Overhill Drive Suite 105 = Mooresville, NC 28117 » 704.662.0100

(IN FEE

judemh

asWSP - SELLS

CHARLOTTE, NC, 28202

1 INCH = 150 FEET %’ﬂ\\
: 3!
SRR |
— AN T B \
S =
el RSN
B = |} N o
QO 4
|: -
— c)
<&
’ & o 4
/] - J g N2z 2
- 5 7
/I - L s <L g
o RIPRAP—LINED NG SNSRI = Iz %E
e = X VN AN 0NN £
il ROAD DITCH % NG TN AR \\\,‘\(\\\;-gﬁ g L LLI g %
-~ NN \ A A e ; g
L) 30" WIDE ACCESS ROAD R ‘?‘?\ SRR S AN \)':.;; d ——
- P ~L S0, ™ - N N \\\\‘\\\‘\2 ;’//,’. g 2 Q ﬁ GE
T 2 ™ - . \\_\\\ . L § w 5 x3
/{/"| *-‘_\ S \‘\‘\‘ \“g; /:///// & __:) LUUJ
- O R ] Z 8
POV . v yle= ol — ()D
JL ]l d N { I 7 & O W
. | - =LA | R i gy
e \\ 4 =~ N T IR X
I ’\;{ \ z < m o =
" Al | T z®
R SN PHASING NOTES: R ARE:
- %\ : ¥ O S
oM
® . 1. CONTINUE FILL PLACEMENT TO ELEVATION g LL.
5 910. il <C
| =
2, EXTEND ACCESS ROAD WITH RIPRAP—LINED E
/ DITCH. 3 REVISIONS
P g
[
;oo 3. INSTALL INTERIM COVER ON TOP. 2
L 4. STABILIZ<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>