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Permit Application Overview
Purpose
The purpose of this permit application is to obtain a permit to construct a structural fill project at
the Colon Mine Site in Lee County, North Carolina. North Carolina General Statutes (NCGS)
§130A-309.215 (a) (2) mandates that no person shall commence or operate a project using coal
combustion residuals as structural fill involving the placement of 8,000 or more tons of coal
combustion products (CCP) per acre or 80,000 or more tons of CCP in total per project without
first receiving an individual permit from the North Carolina Department of Environment and
Natural Resources (NCDENR). This permit application is intended to meet that requirement.

General
NCGS §130A-309.215 (b) (2) requires that, for projects involving placement of 8,000 or more
tons of CCP per acre or 80,000 or more tons of CCP in total per project, all information required
pursuant to subdivision (1) of NCGS §130A-309.215 (b) including construction plans for the
project must be provided to NCDENR. In addition, NCGS §130A-309.215 (b) (2) mandates that,
if required by NCDENR, a stability analysis must be prepared, signed, and sealed by a
professional engineer in accordance with sound engineering practices. The construction plan
shall, at a minimum, include a groundwater monitoring system and an encapsulation liner
system in compliance with the requirements of NCGS §130A-309.216.

Content
This permit application includes the following sections and is intended to meet the NCGS
requirements and mandates.












Correspondence
Facility Plan
Engineering Plan
Operations Plan
Closure and Post-Closure Plan
Calculations
Design Hydrogeologic Report (includes Water Quality Monitoring Plan)
Related Documents
Construction Quality Assurance Plan
Technical Specifications
Drawings

This permit application does not include a wetland/stream impact permit. This permit must be
obtained prior to construction of the structural fill.
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Correspondence
Future correspondence regarding review and approval of this permit documentation will be
placed in this section.
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1 Introduction
This is a facility plan to reclaim the Colon Mine Site located in Lee County, North Carolina with
coal combustion products (CCP) structural fill. The mine, once complete, will be reclaimed by
encapsulating CCPs in a lined containment in order to re-establish the mine contours to a useful
design.
Construction of the structural fill will begin once the North Carolina Department of Environment
and Natural Resources (NCDENR) approves this permit application. Construction of the
composite base liner system is anticipated to be completed in two phases. The Owner
anticipates placing approximately 1,600,000 tons of CCPs a year in the 7.1 million cubic yard
(cy) structural fill; therefore, placement will last approximately 5 to 5.5 years. The final closure
cap is designed to minimize infiltration and erosion. In accordance with the North Carolina
General Statutes, post-closure care will be performed for 30 years unless a revised schedule is
approved by NCDENR.

1.1 Background
Green Meadow, LLC owns and Charah, Inc. will operate the Colon Mine Site located in Lee
County, off Brickyard Road in Sanford, North Carolina under NCDENR Permit No. 53-05. The
mine property, consisting of approximately 411 acres, is shown in the permit drawings. The
property was previously owned and operated by General Shale. The mine was originally
permitted in October 1972 according to information on the NCDENR website.
The structural fill, including associated perimeter berms, channels, and haul roads, will
encompass approximately 137 acres, of which approximately 118 acres will be covered with a
composite liner system for subsequent CCP placement. The proposed structural fill area is
bounded on the east by the CSX railroad; on the north by a tributary to Roberts Creek; and on
the south by Norfolk Southern railroad.
The structural fill is scheduled for construction in early 2015.
Figure 1 shows various site features including the proposed structural fill cells and the current
property boundaries superimposed on an aerial photo. Figure 2 contains a survey of the
structural fill property.

1.2 Responsible Party
The owner of the Colon Mine Site is as follows.
Owner: Green Meadow, LLC
12601 Plantside Drive Louisville, KY 40299
(877) 314-7724
Facility Contact: Mr. Charles E. Price
The Owner is also the Permittee and is responsible for this permit application

1

Charah, Inc. | Colon Mine Site – Facility Plan
Introduction

The company responsible for the operation and maintenance of the Colon Mine Site is as
follows.
Operator: Charah, Inc.
12601 Plantside Drive Louisville, KY 40299
(877) 314-7724
Facility Contact: Mr. Charles E. Price
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2 Facility Plan
2.1 Facility Plan
2.1.1 Facility Services
The Colon Mine Site facilities and activities may consist of the following.








Administrative offices
Equipment maintenance facility
Mining/stockpiling operations and equipment
CCP placement
Railway off-loading area
Structural fill operations
Stormwater management devices

2.1.2 Facility Description
Sheet 00G-02, Facility Plan and Buffers, shows the Colon Mine Site property line. The plan
includes all property, structures, and appurtenances designated as Colon Mine Site property,
inclusive of the mining operations and the structural fill area; a total of approximately 411 acres.
The Colon Mine Site is located approximately five miles northeast of Sanford, North Carolina.
The area surrounding the site consists of rural residential, wooded, and agricultural property.
The site is bounded on the north by an unnamed tributary to Roberts Creek, on the east by the
CSX railroad, and on the south by the Norfolk Southern railroad. The site is bisected by a Duke
Energy power line right-of-way and consists of previously mined and wooded, unmined areas.
There are several ponds on the southern half from previous mining activities. Onsite elevations
range from approximately 336 to 228 mean sea level.
As described in Section 1 above, the structural fill, including stormwater management, leachate
management, and haul roads, etc. will encompass approximately 137 acres, of which
approximately 118 acres will be covered with a composite liner system for subsequent CCP
placement.
2.1.3 Separation Requirements
Horizontal and vertical separation requirements are mandated in NCGS §130A-309.216 (c) and
are discussed below.
2.1.3.1

HORIZONTAL SEPARATION REQUIREMENTS - LOCATION RESTRICTION DEMONSTRATION

Table 2 below summarizes the horizontal separation requirements.
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Table 1 Structural Fill Horizontal Separation Requirements Summary

Feature
Property boundary
Private dwelling or well
Perennial stream or other surface water bodya
Floodplain
Wetland
a
b

c

Restriction: A structural fill cannot be within
50 feet
300 feet
50 feet
A 100-year floodplainb
50 feetc

The structural fill cannot be within 50 feet of the top of the bank of a perennial stream or other surface water body.
In accordance with NCGS §130A-309.216 (c) (5), the structural fill cannot be placed “within a 100-year floodplain except as
authorized under [NC]G.S. 143-215.54A(b). A site located in a floodplain shall not restrict the flow of the 100-year flood, reduce
the temporary water storage capacity of the floodplain or result in washout of solid waste so as to pose a hazard to human life,
wildlife, or land or water resources.”
In accordance with NCGS §130A-309.216 (c) (6), the structural fill cannot be placed “within 50 horizontal feet of a wetland,
unless, after consideration of the chemical and physical impact on the wetland, the United States Army Corps of Engineers issues
a permit or waiver for the fill.”

The property boundary, private dwellings, groundwater wells, and floodplain buffers have been
maintained as shown on Sheet G-02, Facility Plan and Buffers . Streams and wetlands were
delineated onsite by Clearwater Environmental on August 8, 2014, and surveyed by Lawrence
Associates. The structural fill design impacts approximately 2,040 linear feet of streams and
0.62 acres of wetlands. Impacts to these will need to be permitted by the US Army Corp of
Engineers and the NCDENR Division of Water Quality before construction occurs in these
areas.
2.1.3.2

VERTICAL SEPARATION REQUIREMENT

NCGS §130A-309.216 (c) also mandates a vertical separation requirement for CCPs used as
structural fill. The structural fill can not be placed within four feet of the seasonal high
groundwater table per NCGS §130A-309.216 (c) (4). The base liner system of the structural fill
has been designed to be a minimum four feet above the estimated seasonal high groundwater
table. The proposed design satisfies the vertical separation requirements as shown on drawings
provided with the Design Hydrogeological Report included in this Permit Application.
2.1.4 Types of CCP
The types of CCP specified for disposal in the structural fill area are anticipated to be consistent
with the CCP definition found in NCGS §130A-309.201 (4). This includes fly ash, bottom ash,
boiler slag, or flue gas desulfurization materials.
2.1.5 Estimated Placement Rates
The anticipated filling rates of 6,000 to 8,000 tons per day which equates to 130,000 to 140,000
tons per month or 1,560,000 to 1,680,000 tons per year. This material will be brought to the site
by truck, rail, or a combination thereof. Placement methods are detailed in the Operations Plan
included in this Permit Application. Based on these filling rates, an assumed CCP density of
1.25 tons per cy, and an overall CCP capacity of approximately 7.1 million cy, this structural fill
should take approximately 5 to 5.5 years to complete.
2.1.6 Service Area
CCPs may come from power generation facilities located in North Carolina and South Carolina.
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2.1.7 Procedures for CCP Acceptance
The structural fill will only accept CCPs that it is permitted to receive. The appropriate toxicity
characteristic leaching procedure (TCLP) analysis, as described in the Operations Plan, will be
performed and submitted to NCDENR at least 60 days prior to accepting CCPs; the process will
be repeated if the source changes. Any load that contains materials or CCPs that the structural
fill is not allowed to accept will not be placed in the structural fill.
2.1.8 Equipment Requirements
Equipment requirements may vary in accordance with the method or scope of structural fill
operations at any given time. Additional or different types of equipment may be provided as
necessary to enhance operational efficiency; however, in order to ensure adequate operation of
the proposed facility, arrangements shall be made to ensure that equipment is available for the
following activities.








Excavation of onsite soil
Preparing the cells for CCP reception
Spreading and compacting the CCP
Moisture conditioning the CCP or structural fill
Excavating and transporting cover soil
Spreading and compacting cover soil
Site maintenance, dust control, and clean-up work

The equipment onsite is currently used to manage mining operations. When the proposed
structural fill is ready to accept CCPs, the equipment will use the procedures and techniques for
spreading, compacting, and covering CCPs outlined in the Operations Plan included in this
Permit Application. In the event the amount of CCP placement increases significantly, the need
for additional equipment will be evaluated. Additional equipment may be rented to accommodate
short term needs or purchased to accommodate increased CCP placement rates.

2.2 Containment and Environmental Control Systems
The base liner and final cap system will be constructed in accordance with NCGS §130A309.216.
2.2.1 Base Liner System
The purpose of the base liner system is to contain CCPs within the structural fill and prevent
groundwater contamination by the CCPs. The base liner area for the structural fill is
approximately 118 acres and is shown on Sheet No. 00C-03, Top of Liner. The post-settlement
bottom elevation of the base liner system will meet the minimum requirement of four feet above
the seasonal high groundwater table. North Carolina law allows two different types of baseliner
systems. The following describes the components of the regulatory base liner system options
from top down and as shown on the drawings.
2.2.1.1




COMPOSITE BASE LINER SYSTEM OPTION 1

60 mil HDPE geosynthetic liner
24 inches of compacted soil liner with a permeability of 1 x 10-7 cm/sec
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2.2.1.2





COMPOSITE BASE LINER SYSTEM OPTION 2

60 mil HDPE geosynthetic liner
geosynthetic clay liner
18 inches of compacted soil liner with a permeability of 1 x 10-5 cm/sec

Option 2 was used as the basis of design for this permit application.
2.2.2 Final Cap System
The purpose of the final cap system is to contain CCP within the structural fill, prevent exposure
of CCP, prevent infiltration into the structural fill, minimize erosion, and prevent stormwater from
contacting CCP. The total area for the final cap system for the structural fill is approximately 118
acres (see Sheet 00C-04, Reclamation Plan). There are two proposed final cap system designs:
a soil and geomembrane cap system option and a soil, geocomposite drainage layer and
geomembrane cap system option. Each cap system has a top design and a side slope design.
The components of the two proposed final cap systems are shown in Tables 2 and 3 below. The
soil permeabilities are shown on the drawings.
Table 2 Final Cap System Design: Soil and Geomembrane Option

2% Top Design
 6 inches topsoil
 12 inches low permeable soil layer
 24 inches unclassified soil layer
 30 inches drainage soil layer
 40 mil polyethylene geomembrane

4:1 Sideslope Design
 6 inches topsoil
 12 inches low permeable soil layer
 12 inches unclassified soil layer
 18 inches drainage soil layer
 40 mil polyethylene geomembrane

Table 3 Final Cap System: Soil, Geocomposite Drainage Layer and Geomembrane Option

2% Top Design
 6 inches topsoil
 66 inches soil layer
 250 mil geocomposite drainage layer
 40 mil polyethylene geomembrane

4:1 Sideslope Design
 6 inches topsoil
 42 inches soil layer
 250 mil geocomposite drainage layer
 40 mil polyethylene geomembrane

2.2.3 Drainage, Erosion and Sediment Control
The erosion and sediment control structures are designed and maintained to manage the run-off
generated by the 25-year storm event, and conform to the requirements of the Sedimentation
Pollution Control Law.
As part of the final cap system, diversion berms, side slope swales, and slope drains will be
constructed to intercept run-off and prevent erosion. The side slope swales and diversion berms
will be longitudinally sloped will carry run-off to slope drains that discharge into a perimeter
channel. Channels will direct stormwater flow to sediment basins within the property.
Vegetation shall be established to protect the final cover system from erosion and to enhance
the aesthetics of the closed structural fill. Plant species shall be selected based on the following
criteria.
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Vegetation depth of rooting shall not extend to the geosynthetics per final cover design
Final cover vegetation to be generally tolerant to local cover soil conditions
Site climate adaptability (temperature, rainfall or drought tolerance, wind effects,
exposure, and sunshine)
Plant species shall be persistent and self-propagating
Plant species shall exhibit a high percentage of surface coverage
Plant species shall exhibit low long-term maintenance needs
Additional procedures will be developed to implement and protect the integrity and
quality of the final cover, and prevent soil erosion in disturbed areas

Calculations demonstrating the adequacy of the drainage and erosion and sediment control
structures are provided in the Calculations portion of this Permit Application.

2.3 Total Structural Fill Capacity
The estimated volume of CCPs in the structural fill once it is complete is approximately 7.1
million cubic yards.
2.3.1 Available Soil Resources and Required Soil Quantities
The available soil resources for the construction of the proposed structural fill may come from a
combination of onsite excavated soil from the structural fill footprint, onsite borrow soils, and
offsite resources. Based on laboratory test data obtained from the Design Hydrogeologic
Report, the hydraulic conductivity (k) of the onsite soils ranges from 6.23 x 10-5 cm/sec to 1.35 x
10-7 cm/sec. Generally the soils exhibiting the lower hydraulic conductivities were within the first
few feet of the surface and tended to be more clayey. Construction of a base liner system using
either onsite k ≤ 1 x 10-7 cm/sec soils and a geosynthetic clay liner (GCL), or an alternate liner
system design utilizing 18 inches of k ≤ 1 x 10-5 cm/sec soil is proposed. Soil borings indicate
suitable onsite soils are available; however, a detailed borrow area study to determine the
amount of suitable soils has not been completed.
The following table presents the estimates of the soil requirements for the structural fill
construction based on the latest topographic survey available which is dated August 2014.
Table 4 Structural Fill Soil Requirements

Purpose

Material

Base Liner Systemb
Final Cap System
Final Cap System
Final Cap System
Final Cap System

18” of 1 x 10-5 cm/sec
Topsoil
Low Permeable Soil Layer
Unclassified Soil Layer
Soil Drainage Layer
Total

a
b

Cap System Option
1 Quantity (cy)a
305,000
114,000
209,000
335,000
430,000
~1.4 million

Cap System Option
2 Quantity (cy)a
305,000
114,000
NA
937,000
NA
~1.4 million

Each layer of the base liner and cap system assumes a 0.1 foot overbuild.
-7
1x10 cm/sec base liner system was not used for this soil estimate.

Based on the topography shown on Sheet 00C-01, Existing Conditions, approximately 1.5
million cy of cut and 200,000 cy of fill are anticipated to construct the structural fill basegrades,
perimeter berms, and perimeter roads. This represents an excess of approximately 1.5 million
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cy of soil that can be used for liner system or final cover construction if the soil meets the
applicable specifications. Soils unsuitable for these uses can be stockpiled for operations or
sold under the existing mining permit. Since Table 4 indicates that approximately 1.4 million cy
will be required for the base system and closure, a net soil surplus of approximately 100,000 cy
is anticipated, assuming all the soils onsite are suitable for use in the construction. Should there
be a deficit in soils, the soil necessary to compensate for this deficit will be obtained from onsite
borrow areas unidentified at this time or offsite sources. Two areas on Sheet 00C-02, Base
Grade Plan, identified locations for potential future stockpiling of onsite soils. Erosion and
sedimentation controls will be designed and permitted and any other necessary permits will be
obtained prior to construction.

2.4 Leachate Management
The leachate management system includes features for collection, storage and disposal of
leachate.
2.4.1 Leachate Collection System
NCGS §130A-309.216 (b) (2) mandates that, “[a] leachate collection system, which is
constructed directly above the base liner and shall be designed to effectively collect and remove
leachate from the project.” The base liner system will be constructed to maintain positive
drainage post settlement to encourage leachate to drain to the sump.
The general leachate management system includes the collection, storage, treatment, and
disposal of the leachate generated. The collection of leachate will be facilitated within the
structural fill by the geocomposite drainage layer located directly on top of the base liner system
and the use of perforated HDPE pipe laterals and header designed to hydraulically convey
leachate to sump areas, which will contain submersible pumps. From there, leachate will be
pumped through a solid wall HDPE forcemain to one of two leachate storage tanks or a lined
pond that will be located at the site. Clean-out riser pipes will be provided as shown on the
drawings to allow for cleaning asif necessary.
Leachate storage is provided in either two leachate storage tanks within a secondary
containment or a lined pond. Leachate storage will have a minimum storage capacity of 100,000
gallons.
The Operator will dispose of the leachate properly at a wastewater treatment plant and will
obtain a discharge permit for the leachate.
2.4.2 Leachate Generation Rates
Leachate is generated from a couple of sources: the liquids present in the ash at the time of
placement and stormwater that infiltrates the CCP. Disposal of large quantities of liquid is
currently prohibited in structural fills and unless it has rained during collection, most CCP is
relatively dry; therefore, the majority of all leachate is derived from precipitation. Operations can
greatly influence the diversion of precipitation from the placed CCP and hence impact the
amount entering the system to be collected as leachate at some future date.
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Construction of structural fill will result in a total lined area of approximately 118 acres. For a
subcell 14.8 acres in size and using an estimated leachate generation rate of 43,761 cubic feet
per acre per year as determined through HELP Model runs (see Calculations section of this
Permit Application), a typical daily generation rate of 13,273 gallons per day is anticipated. Two
50,000 gallon leachate storage tanks or the 100,000 gallon lined pond therefore represent
approximately 7.5 days of storage capacity for the entire structural fill in operation. Storage
capacity is also available within the subcell.
2.4.3
2.4.3.1

Leachate Management Systems
LEACHATE PIPELINE OPERATING CAPACITY

The 8-inch diameter design for the leachate collection laterals and headers is sufficient to drain
leachate and allow for pipe cleaning and video recording. The maximum drainage length is 950
feet, as modeled on a two percent slope. The maximum drainage length will vary as the slope of
the base liner varies. Leachate pipe spacing should be verified prior to leachate pipe placement.
HDPE pipe will be used due to its chemical resistance to corrosion from leachate. The thickness
and other physical properties of the pipe were selected to provide adequate structural strength
to support the maximum static and dynamic loads and stresses imposed by the overlying
materials and any equipment used in construction and operation of the structural fill.
The material surrounding the leachate collection pipes will consist of a coarse aggregate
installed to provide a direct conduit between the pipe and CCP. The aggregate will be
chemically compatible with the leachate generated and will be placed to provide adequate
support to the pipes.
Calculations for various materials and conditions are included in the Calculations portion this
Permit Application.
2.4.3.2

CAPACITY OF STORAGE AND TREATMENT FACILITIES

The proposed method for storing the extracted leachate from the structural fill will be to pump it
to two leachate storage tanks or a lined storage pond with a total capacity of 100,000 gallons.
Leachate will be stored until the tanks or pond can be emptied. Additional leachate can be
stored in the structural fill as needed.
2.4.3.3

FINAL DISPOSAL PLANS AND DISCHARGE LIMITS

Leachate will be hauled by tanker trucks for disposal at a wastewater treatment plant. A
discharge permit has not yet been obtained from a wastewater treatment plant. A copy of the
discharge permit for the leachate will be included in the Operations Plan.

2.5 Landowner Statement
NCGS §130A-309.215 (b) (1) e. requires that this permit application include a signed and dated
statement by the owner of the land on which the structural fill is to be placed, acknowledging
and consenting to the use of CCP as structural fill on the property and agreeing to record the fill
in accordance with the requirements of G.S. 130A-[309].219. The Landowner Statement can be
found in Appendix A of this Facility Plan.
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2.6 Generator Contact Information
In accordance with NCGS §130A-309.215 (b) (1) f., the name, address, and contact information
for the generator of the CCP is provided in Appendix B. This information will be updated if new
generators or new sources of CCP will be used as structural fill at the site.

2.7 Coal Combustion Product Generation Location
In accordance with NCGS §130A-309.215 (b) (1) g. the physical location of the project at which
the CCP were generated is provided in Appendix B. This information will be updated if new
generators or new sources of CCP will be used as structural fill at the site.

.
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Coal Combustion Product Generator and Location
Information
Coal Combustion Product Generator Information
Company Name:
Company Address:

Contact Person:
Contact Person Email:
Contact Person Telephone:

Coal Combustion Product Generation Location
Generation Location Address:

Generation Location Coordinates:
Latitude:
Longitude:
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1 Facility Design
The facility has been designed and will be constructed, operated, closed, and maintained in
general accordance with NCGS §130A-309.216 to minimize the potential for harmful release of
constituents of coal combustion residuals to the environment or create a nuisance to the public.
The design includes an encapsulation liner system constructed below and above the structural
fill designed to efficiently contain, collect, and remove leachate generated by the coal
combustion products (CCP), as well as separate the CCP from any exposure to surrounding
environs. Site development will include excavation of mine/borrow areas, construction of the
lined containment, perimeter roadway, stormwater conveyance system, environmental control
systems, and leachate collection systems.
The facility is currently surrounded on all sides by natural barriers, fencing, or an equivalent
means of controlling vehicular access and preventing illegal disposal. All access is limited by
gates, and such gates are securable and equipped with locks.
Internal roads will be maintained to be passable in all weather by vehicles. All operations areas
and units will be accessible. Roads will be finished with either gravel or asphalt. Internal roads
will be a minimum of 20 feet wide and will not have slopes steeper than 8 percent.
Preparation and development of the facility will require a number of activities including some site
clearing, subgrade preparation, soil liner placement, high density polyethylene flexible
membrane liner (HDPE FML) installation, and placement of the leachate collection system.
Site clearing will be staged to limit the area required for development and structural filling
operations. Portions are currently cleared and are within the boundary of the structural fill
footprint. Trees, stumps, and other wood debris will be disposed of offsite or burned in
accordance with state requirements for disposal of land-clearing debris.
Topsoil will be removed and stockpiled for later use in closure operations. During any site
clearing activity, appropriate erosion and sediment control procedures will be followed to control
erosion from disturbed areas.

2 Subgrade Settlement Analysis
The foundation of the structural fill is anticipated to consist primarily of the undisturbed naturally
occurring soils with structural fill comprised of onsite or imported natural soils being required to
construct the perimeter containment berms and to fill the existing drainage features on site. In
addition, the pond in the Cell 1 area will be drained and backfilled to construct a stable base for
the liner system. All areas will be graded to provide the minimum 4-foot separation to the
seasonal high groundwater as required in 130A-309.216. (c)(4).
Based on the geologic exploration of the subsurface (see Design Hydrogeological Report) no
areas of gross instabilities are expected. After excavation and/or filling of the site to the design
subgrade, the area will be tested for stability confirmation and any areas noted to exhibit signs
of instability will be excavated and backfilled with suitable structural fill.
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Boring logs from the Design Hydrogeological Report were used to determine the soil types,
depths and SPT values for each well and piezometer location within the structural fill footprint.
Proposed base grades, final grades, and water table elevations were determined at each well
and piezometer location. The existing vertical stress was calculated in each soil layer based on
laboratory test data obtained for the foundation soils and published information for similar
materials The structural fill loading due to CCP and final cover was also determined using
laboratory test data provided for compacted CCP obtained rom the Riverbend Steam Station in
Mount Holly, North Carolina. The total settlement was calculated using standard equations for
elastic settlement and primary and secondary consolidation settlement as appropriate for the
types of soils encountered at each location. The controlling surface (bedrock or water) was
determined and the post settlement separation of the base grade from the controlling surface
was verified. Also determined was the post settlement slope of the base grade. The pre- and
post-settlement average slopes at several locations were analyzed for local settlement based on
the anticipated loading and the boring log information. The calculations indicated positive
drainage toward the leachate sumps would be maintained after settlement.

3 Base Liner System Design
In accordance with NCGS §130A-309.216 a base liner consisting of one of two liner systems
are allowed for CCP structural fills.

3.1 Base Liner System 1


A composite liner that consists of two components: a geomembrane liner installed above
and in direct and uniform contact with a compacted clay liner with a minimum thickness
of 24 inches (0.61 m) and a permeability of no more than 1.0 x 10-7 centimeters per
second.

3.2 Base Liner System 2


A composite liner that consists of three components: a geomembrane liner installed
above and in uniform contact with a geosynthetic clay liner overlying a compacted clay
liner with a minimum thickness of 18 inches (0.46 m) and a permeability of no more than
1.0 x 10-5 centimeters per second.

For the purposes of this Permit Application, Base Liner System 2 has been shown in the
calculations; however, either liner system is allowed.

4 Leachate Management System Details
The general leachate management system includes the collection, storage, treatment, and
disposal of the leachate generated. The collection of leachate will be facilitated within the
structural fill by use of a series of interconnected perforated and solid HDPE pipe laterals and
headers designed to hydraulically convey leachate to a sump area along with a geocomposite
that covers the geomembrane barrier layer. The leachate collection pipes are surrounded by
stone and geotextile. The solid and perforated pipes contain valves to allow the pipes to convey
either stormwater or leachate depending on whether the subcell has received CCP. In addition
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to the valves each subcell divider berm will have a rain flap welded to the bottom
geomembrane. When the Operator is ready to activate a subcell for CCP placement the valves
will be opened and the rain flap removed to allow leachate to flow downstream to a sump area
that will contain two submersible pumps. There are three sump locations with pumps installed in
HDPE riser pipes that will pump the leachate into a forcemain which discharges to either one of
two holding tanks or a lined storage pond to be located south of Cell 1. The leachate will then
be pumped from the tanks into trucks for hauling to and disposal at the local treatment plant.
Depending on availability, the leachate may be discharged directly to the sanitary sewer system.
Clean-out riser pipes will be provided for each lateral and header as shown on the drawings to
allow for periodic cleaning and maintenance. The leachate collection system has been designed
to manage a 2-year, 24 hour storm event during an open subcell condition and has been
modeled through the HELP model for prediction of long term leachate generated at varying
stages of fill.

5 Stormwater Segregation Features
In order to minimize leachate generation during initial filling, stormwater will be segregated by
using subcell divider berms, pipes, and a rain flap over the divider berms. The subcell divider
berms have been sized to manage a 2-year 24-hour storm. Subcell 3B will allow the 2-year
storm even to overtop the containment berm and discharge through the perimeter stormwater
drainage channel. The stormwater that is collected in the subcells will be pumped out to the
perimeter channel. Stormwater that is in contact with the CCP structural fill will be collected and
handled as leachate. As filling progresses, the areas where CCP has reached final grade will be
covered with intermediate cover soil to minimize leachate generation.
Site development is intended to comply with the North Carolina Sedimentation Pollution Control
Act of 1973, as amended.
The plans provide for a pre- and post-development erosion control plan that splits the onsite
drainage areas into nine separate basins during the initial grading operations. As the fill project
comes out of the ground and begins to take shape with permanent drainage, four of these initial
basins will be removed and drainage redirected to one of the five remaining basins to serve as
the final erosion control primary measures. The drainage areas for these basins range in size
from 3 to 86 acres. The ponds are designed to discharge the 10-year storm (Type II, 24 hour)
through the principal spillways (Risers and Barrels) and are capable of passing the 100-year
storm in a controlled manner through an emergency spillway with one foot of freeboard.
Initial development will include the installation of all perimeter erosion control measures
(construction entrance, silt fence, tree protection), and temporary diversion swales as necessary
to direct sediment laden run-off to the primary treatment basins. Along all sensitive boundaries
(streams and wetlands not to be disturbed), double silt fence will be installed. The ponds that
are to exist in both pre and post conditions are to be installed for the most conservative
condition and outlet protection is designed for the maximum flow that a particular basin and its
drainage area may produce.
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Post development erosion controls include maintaining the pre-development erosion controls
establishing permanent slope stabilization and channel stabilization on the permanent fill slopes.
This would include erosion control fabric and permanent vegetation immediately upon reaching
final grade. The contractor shall minimize disturbance opened at any given time to the greatest
extent possible.

6 Cap System
There are two proposed final cap system designs: a soil and geomembrane cap system and a
soil, geocomposite drainage layer and geomembrane cap system.
To meet the requirements of NCGS §130A-309.216(b), the proposed components of the final
soil and geomembrane cap system will be as follows from the top down.





On the 2% Top Slope: a 6-inch thick topsoil layer, a 12-inch thick low permeable soil
layer, a 24-inch thick unclassified soil layer, a 30-inch thick drainage soil layer, and
an 40 mil polyethylene geomembrane.
On the side slopes: a 6-inch thick topsoil layer, a 12-inch thick low permeable soil
layer, a 12-inch thick unclassified soil layer, an 18-inch thick drainage soil layer, and
an 40 mil polyethylene geomembrane.

To meet the requirements of NCGS §130A-309.216(b), the proposed components of the final
soil, geocomposite drainage layer and geomembrane cap system will be as follows from the
top down.





On the 2% top slope: a 6-inch thick topsoil layer, a 66-inch thick low permeable soil
layer, a 250 mil geocomposite drainage layer, and an 40 mil polyethylene
geomembrane.
On the side slopes: a 6-inch thick topsoil layer, a 42-inch thick low permeable soil
layer, 250 mil geocomposite drainage layer, and an 40 mil polyethylene
geomembrane.

A veneer slope stability analysis was conducted to demonstrate that the proposed final cover
design would be capable of maintaining a minimum factor of safety of 1.5. The analysis
indicated that the proposed materials for cap construction should be capable of maintaining
adequate stability (see the final cover stability analysis in the calculations section of this Permit
Application).
The maximum design slope is 4H:1V and benches will be constructed every 30 vertical feet.
The final surface of the structural fill will be graded and provided with drainage systems that
minimizes erosion of cover materials, promotes drainage, and prevents ponding of surface
water.
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7 Slope Stability Analyses
Although the Colon Mine Site is not a landfill, the seismic requirements have been applied due
to the similarities of an encapsulated structural fill. In accordance with the EPA Guidance
Document EPA/600/R-95/051 and NCAC .1624(2)(9)(B)(vi), slope stability analyses were
conducted for the proposed final grades for the proposed Colon Mine Structural Fill. The EPA
Guidance Document requires minimum factors of safety against slope failures of 1.5 statically
and 1.0 dynamically for completed structural fills. NCAC .1622(5) requires structural fills located
within seismic impact zones to be designed to resist the maximum horizontal acceleration in
lithified earth material at the site. Seismic impact zones are defined as an area with a ten
percent or greater probability that the maximum horizontal acceleration in lithified earth material,
expressed as a percentage of the earth’s gravitational pull (g), will exceed 0.10 g in 250 years.
A review of the USGS 2008 National Seismic Hazard Maps, Peak Horizontal Acceleration with
2% Probability of Exceedance in 50 years, which is equivalent to 10% probability of exceedance
in 250 years, indicates that the structural fill is located in an area with a maximum horizontal
acceleration of 0.09g and is therefore not located within a seismic impact zone. Dynamic slope
stability analyses were still performed, however, to verify stability under seismic conditions.
The computer program PCSTABL5M was used to evaluate the slope stability of the structural
fill. Two types of analyses were conducted on a cross-section through the structural fill. These
included sliding block failures along the bottom liner surface and circular arc failures through the
CCP and foundation soils. The cross-section represents a critical location based on maximum
fill height and minimum buttressing effect at the base of the structural fill slope.
The cross-section analyzed extends from north to south along the north slope of the structural
fill and represents a final CCP fill condition with a maximum elevation of 320 feet at the top of
the 4H:1V slope. After this slope break, the top of the structural CCP fill extends at a 2% slope
to a maximum elevation of approximately 330 feet at the center of the CCP fill.
The bottom liner design proposed for the structural fill was evaluated to determine the interface
that represented the potential sliding surface with the least shear strength. Direct shear test
results for materials similar to those that may be used for the structural fill were evaluated to
select the critical interface, which was determined to be between the geonet composite and the
textured 60-mil HDPE geomembrane. The strength parameters selected for this interface were
a peak friction angle (φ) of 26° and cohesion (c) of 0. Peak values were selected since sufficient
movement along the interface to mobilize residual strength is not anticipated. A minimum peak
shear strength of φ =26° and c = 0 will therefore be required for all liner system interfaces in the
project technical specifications.
The strength of the compacted CCP material was selected as φ = 8° and c = 4,300 psf under
total stress (i.e. short-term undrained conditions) and φ = 22° and c =2,600 psf under effective
stress (i.e. long-term drained conditions based on testing data on compacted CCP samples
obtained from the Riverbend Steam Station located in Mount Holly, NC. Similarly, a unit weight
of 83.8 pounds per cubic foot (pcf) was selected to represent the compacted CCP based on the
Riverbend testing data. The strengths of the foundation soils were determined based on
correlations with standard penetration test (SPT) blowcounts, or N values, recorded during the
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Hydrogeologic study and unit weights were selected based on typical weights of similar
materials. A detailed description of the parameter selection process is provided in the slope
stability Calculations section of this permit application.
A search routine within PCSTABL5M was used to determine the critical sliding block surface
based on the modified Janbu method and critical circular arc surface using the modified Bishop
method. Analyses were performed under both total stress and effective stress conditions. The
estimated high groundwater potentiometric surface was also used in the analyses. Two types of
circular arc analyses were performed by adjusting the limits of the search routine. These
included global circular arc failure surfaces extending through the foundation soils and into or
beyond the perimeter berm as well as failure surfaces originating and terminating within the
CCP fill. A summary of the minimum factors of safety associated with each analysis under both
static and seismic conditions is provided in the slope stability calculations included in this permit
application. The critical analysis was determined to be the sliding block analysis along the
bottom liner system under effective stress conditions with static and seismic factors of safety of
4.33 and 3.03, respectively. All factors of safety are satisfactory and meet EPA guidelines.
Final cover veneer stability analyses were performed for both final cover options to determine
the minimum interface friction angle required for the final cover system. The analysis for Option
1, which included an 18-inch thick soil drainage layer placed directly over the final cover
geomembrane, assumed that this layer would be fully saturated due to lateral seepage, The
analysis for Option 2, which included a geocomposite placed directly over the final cover
geomembrane in lieu of the soil drainage layer used for Option 1, assumed the geocomposite
would be designed to contain the lateral seepage and therefore the overlying soil would not
become saturated. The analyses that were performed for the proposed final slope of 25%
(4H:1V) under both static and seismic conditions resulted in a minimum required interface
friction angle of 25.0 degrees for Option 1 and 20.5 degrees for Option 2. These minimum
required interface friction angles should be readily achieved using geosynthetic products readily
available in the market. Project specific interface testing, however, should be performed to
confirm that the minimum required interface friction angle can be achieved using the actual
materials that will be used during construction. .

8 Leachate/Stormwater Storage and Treatment
Facilities
Determination of leachate storage capacity was based on average annual leachate collection
rate from the HELP model. The maximum average annual leachate collection calculated was
43,760 cf/acre. Based on the largest subcell at 14.8 acres the leachate generation volume is
647,662 cf/year (13,273 gal/day). Considering the 100,000 gal capacity available onsite, the
storage capability is 7.5 days. Note that the above estimate is based on average leachate
generation rate and the storage capacity needed could be significantly more if peak day
leachate generation rates are used. Therefore, the owner may need increased leachate trucking
capabilities during peak demands.
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Determination of storage capacity is based on the 2-year, 24-hr rain event which is 3.6 inches.
Each subcell has been analyzed for its storage capacity based on grading and the height of the
subcell divider berms. Most subcells are capable of holding the design storm event. In the case
of Subcell 3B the owner will need to monitor the water levels closely during storm events and, if
needed, pump stormwater into the adjacent stormwater perimeter channel. The largest subcell
1B (14.8 acres) will generate 1,446,677 gals of stormwater during the design event. Its holding
capacity is 4,419,169 gals based on the containment berm height. Subcell 1B can manage the
stormwater generated in subcell 1A meaning the owner can create one less point to maintain.
This is also true for subcells 5A and 5B. Subcells 3B, 4B, and 4D can not manage the
stormwater from the upstream subcell and therefore should be maintained independently.
Storage capacity onsite is governed by average leachate generation rates based on HELP
model. Since the peak storage capacity is greater than leachate subcell capacities, the methods
of filling and leachate pumping from a subcell may need to be altered to facilitate filling.

9 Site Access
Security for the site consists of fencing, gates, berms, and wooded buffers. Unauthorized
vehicle access to the site is prevented around the property by woodlands, fencing, gates, and
stormwater conveyance features.
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.

10 Construction Practices
A test pad will be constructed of the soils proposed for use as the soil liner to determine the
construction methods necessary to achieve the design criteria.
Placement will begin by “ramping in” with material from a corner of the cell. Dozers will be used
to spread the material. A minimum thickness of 12 inches will be maintained between the liner
and the tracks of the spreading equipment and 24 inches above the HDPE pipes. The CCP
material will be end-dumped onto previously placed material and then spread out by the dozer.
A spotter assisting the operator will observe placement of protective cover material to ensure
that spreading is not causing excessive wrinkling or other damage to the synthetic liner, pipes,
or geocomposite drainage media. The spotter will measure the forward edge of material
placement to ensure that the proper thickness is being applied. The contractor will confirm
adequate thickness by surveying before and after placement. The operator shall observe the top
of the completed protective cover layer for a smooth, uniform surface free of depressions or
high-spots. Refer to the Technical Specifications and Construction Quality Assurance (CQA)
Plan included in this Permit Application
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11 Design Hydrogeologic Report
The subsurface geology and hydrogeology beneath the proposed structural fill is detailed in the
Design Hydrogeologic Report included in this Permit Application.
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1 Introduction
1.1 Plan History
The following table provides a brief description of the revisions to the Operations Plan.
Revision

Date of Document

Description of Revisions

Initial Issue

October 15, 2014

Initial issuance of document.

1.2 Purpose
The purpose of this Operations Plan is to provide for the safe and efficient operation of the
Colon Mine Site Structural Fill. 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 structural fill closure and required
regulatory submittals. The Operations Plan also includes a structural fill life estimate.
The Colon Mine Site is located in Lee County, North Carolina at 1600 Colon Road, Sanford, NC
27330.

1.3 Contact Information
Correspondence and questions concerning the operation of the Colon Mine Site should be
directed as follows.
Owner
Green Meadow, LLC
12601 Plantside Drive Louisville, KY 40299
(877) 314-7724
Facility Contact: Mr. Charles E. Price

1.4 Safety
Operations at the Colon Mine Site 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
operations, and onsite activities are to be conducted according to the applicable sections of the
Operator’s Health and Safety Plan which shall be written to comply with all applicable OSHA
standards. The Operator will prepare an Emergency Action Plan to address potential
emergency situations at the site.

1.5 Access and Security Requirements
Security for the site consists of fencing, gates, berms, and wooded buffers. Unauthorized
vehicle access to the site is prevented around the property by woodlands, fencing, gates, and
stormwater conveyance features.
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.
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1.6 Equipment
In accordance with NCGS §130A-309.216 (a) (4) equipment will be provided that is capable of
placing and compacting the coal combustion products (CCP) and handling the earthwork
required during the periods that CCPs are received at the fill project. The structural fill site will
have sufficient equipment to provide structural fill placement and compaction operations. Where
possible, spare or substitute equipment will be provided as needed. If spare or substitute
equipment is not available, other equipment may be obtained from other onsite operations. If
other equipment is not available after 14 days, arrangements will be made for replacement
equipment until the original equipment can be placed back in service.

1.7 Operating Hours
The Colon Mine Site is open for operation between the hours of 7:00 AM and 7:00 PM, Monday
through Saturday. It is anticipated that this schedule will continue; however, operational hours
may change as the need arises.

1.8 Signs
A sign providing facility name and operating hours will be posted at the site entrance and shall
be maintained in good condition. Additional signs may be posted to facilitate facility operations
as needed.

1.9 Training
Due to the diversity and nature of job tasks required at the site, personnel shall be adequately
trained to handle facility operations and maintenance.
The site superintendent shall have a general understanding of all the tasks required for site
operations. Individuals performing the various tasks shall have adequate training for the sitespecific tasks they are assigned.
Noteworthy operations and maintenance tasks to be addressed in training include the following.




Maintaining accurate records of fill loading (quantitative and qualitative)
Operating requirements for stormwater segregation from exposed CCP material
Operating and maintaining the leachate collection system (LCS)

1.10 Recordkeeping
An operating record is to be maintained onsite and include the following records.







Leachate Collection System – Maintenance Documentation & Disposal Records
Erosion and Sedimentation Control Inspection Logs
Groundwater Monitoring (and Sampling) Report
Precipitation Totals
Daily Operation Record
or anything else as indicated in the Operations Plan
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The above records are to be kept in the operating record for the active life of the Colon Mine
Site and the 30-year post-closure period. Information contained in the operating record must be
furnished upon request to the North Carolina Department of Environment and Natural
Resources (NCDENR). Additional records kept onsite should include the following.










Facility permit application
Facility permits
Record of the amount of structural fill placed on a monthly basis
Regulatory agency inspection reports
Permit to construct documents
Employee training records
As-built drawings and specifications
Health & Safety Plan
Emergency Action Plan

1.11 Permit Drawings
Permit drawings are included in the structural fill permit application.

2 Operations Management
The primary objective of operations management at the Colon Mine Site is to place structural fill
in the form of CCPs in compliance with permit conditions while operating in a safe manner.
The structural fill site has been designed to provide separation of contact water from noncontact water. Contact water is defined as water that contacts CCP material within the
geomembrane lined limits of structural fill. Contact water will be managed as leachate while
non-contact water will be managed as stormwater. Contact water and non-contact water
separation are further described in subsequent sections of this plan.
Filling operations will generally proceed from high to low. The working face will be limited to as
small an area as practical, at the owner’s discretion. Contact water from the active face will be
directed to the leachate collection system.
Intermediate cover will be placed as CCP fill reaches final grades to prevent contact water from
entering the stormwater control features.

2.1 Structural Fill Placement and Sequencing
2.1.1 Structural Fill Capacity
The total anticipated airspace capacity for the Colon Mine Site is approximately 7.1 million cubic
yards and is based on a proposed 118-acre fill area.
2.1.2 Structural Fill Acceptance Requirements
In accordance with NCGS §130A-309.216 (a) (2) CCPs shall be collected and transported in a
manner that will prevent nuisances and hazards to public health and safety. CCPs shall be
moisture conditioned, as necessary, and transported in covered trucks to prevent dusting. As
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such, the Colon Mine Site can accept CCPs defined as fly ash, bottom ash, boiler slag, or flue
gas desulfurization materials in NCGS §130A-309.216 (4).
In accordance with NCGS §130A-309.215 (b) (1) d, a Toxicity Characteristic Leaching
Procedure (TCLP) analysis will be performed on a representative sample of each different
CCP’s source to be used in the structural fill project for, at a minimum, all of the following
constituents: arsenic, barium, cadmium, lead, chromium, mercury, selenium, and silver. In
general accordance with NCGS §130A-309.215 (b), the TCLP analysis will be submitted to
NCDENR at least 60 days before the CCP from a new source will be placed in the structural fill.
Asbestos containing material will not be placed in the structural fill site. In addition, the removal
of CCP structural fill material from the site is prohibited without owner approval. Structural fill will
be hauled and placed by dedicated and consistent operators.
2.1.3 Fill Sequencing
The Colon Mine Site will be developed in sequence from Cell 1 through Cell 5. CCP product will
be placed in three to five foot operational lifts, high to low. A conceptual schematic of fill
sequencing from high to low is included in the permit drawings; however, actual fill sequencing
and lift heights may be modified at the Owner’s discretion. More than one cell may be
operational at a time. The cells may also be subdivided into subcells.
2.1.4 Fill Placement
Structural fill placed at the Colon Mine Site will be transported to the facility via railcar or
highway-rated vehicles. Upon reaching the site, off-road equipment may be utilized, within the
facility boundary, to transport material to the active working area. After initial placement,
additional operational equipment generally consisting of vibratory smooth drum rollers,
sheepsfoot compactors, bulldozers, water trucks, spray trailers, track hoes, and service trucks
may be utilized in fill placement.
Fill progression will be maintained to provide controlled drainage of contact water to the
leachate collection system and stormwater runoff to the stormwater benches and perimeter
ditches. No fill shall be placed in standing water.
2.1.5 Compaction Requirements and Testing
After the bottom liner is placed and approved, CCP placement may begin. The initial CCP lift
placed should be two to three feet thick to protect the liner system. The initial lift shall be placed
in a manner that minimizes development of folds in the geosynthetics. The surface should be
lightly compacted to help avoid potential damage to the liner system.
Subsequent lifts of CCP should be placed in 8-inch thick loose lifts and compacted to at least 95
percent of its Standard Proctor (ASTM D698) maximum dry density. It may be necessary to
adjust the moisture content of the CCP fill to achieve the specified compaction.
2.1.5.1

IN-PLACE DENSITY AND MOISTURE CONTENT TESTING

In-place density and moisture content testing shall be performed at a minimum frequency of one
test per 5,000 cubic yards placed. CCP shall be compacted to a minimum 95 percent of its
Standard Proctor (ASTM D698) maximum dry density. Compacted moisture content shall be
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within five percent of the material’s optimum moisture content as determined by ASTM D698. If
field density tests indicate that the relative compaction or moisture content requirements are not
met, the material shall be moisture conditioned and/or re-worked and re-tested until the
compaction density and moisture requirements are met. The field density testing report should
document any failing tests and re-work required to meet testing requirements.
In-place density tests shall be performed using the Sand Cone Method (ASTM D1556), DriveCylinder Method (ASTM D2937), or Nuclear Method (ASTM D6938). If the nuclear method is
selected, a minimum of one comparison density test using the Sand Cone or Drive Cylinder
method shall be performed for every three nuclear density tests, and correlations between the
test methods shall be developed and reviewed by the Engineer. A sample of CCP material shall
be collected from each density test location and placed in a sealed container for subsequent
field and laboratory moisture testing.
A family of Proctor curves shall be developed for the onsite CCP material as standard Proctor
moisture-density tests are performed as a reference for the field density testing. A minimum of
one (1) one-point field Proctor test shall be performed for each week of field density testing or if
there is a noticeable change in material. Additional Standard Proctor samples shall be obtained
and tested if one-point Proctor testing indicates that the estimated maximum dry density of the
material varies by more than five pounds per cubic foot (pcf) from the nearest representative
standard Proctor moisture-density relationship as determined by the one-point Proctor method.
Field moisture content testing shall be performed for each density test using the Direct Heating
Method (ASTM D4959). The Nuclear Method (ASTM D6938) shall not be used for moisture
content testing on the CCP material. Comparison laboratory moisture content testing shall be
performed using the Oven Method (ASTM D2216), at an oven temperature of 60 degrees
Celsius. The laboratory moisture content shall control in the event of a discrepancy between
laboratory moisture content and in-place moisture content.
2.1.5.2

LABORATORY TESTING

Laboratory moisture content testing shall be performed in conjunction with the field density
testing as described above. The laboratory moisture content testing shall be performed using
the Oven Method (ASTM D2216), at an oven temperature of 60 degrees Celsius.
2.1.6

Cover Requirements

2.1.6.1

INTERIM COVER SOIL

Interim cover soil should be applied, as needed, for dust control and stormwater management.
The interim cover may be applied at a thickness suited to its purpose. For example, the interim
cover soil may be applied in thinner layers to provide dust control and it may be applied in
thicker layers where protection from surface erosion is desired.
Interim cover layer may be placed on exterior slopes and in areas where final structural fill
grades have been reached. Interim cover will be seeded within seven days in accordance with
erosion and sediment control requirements. Vegetation shall be removed and the interim cover
soil shall be scarified or removed prior to placing any overlying CCP material or final cover
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system. Interim cover soil is not required, but may be used to protect the CCP materials and
segregate contact water from stormwater.
2.1.6.2

FINAL COVER

The final cover system construction for the structural fill site will begin 30 working days or 60
calendar days, whichever is less, after CCP placement completion unless otherwise approved
by NCDENR.
There are two design options for the final cover system.
In one design option, the final cover system consists of the following layers (listed from top of
cover to CCP or interim cover).






Topsoil
Low Permeable soil
Unclassified soil
Drainage soil layer
HDPE geomembrane

In the other design option, the final cover system consists of the following layers (listed from top
of cover to CCP or interim cover).





Topsoil
Unclassified soil
Geocomposite drainage layer
HDPE geomembrane

Please refer to the Closure/Post-Closure Plan included in this Permit Application for final cover
specifications and maintenance requirements.
2.1.7 Dust, Litter, Odor, and Vector Control
Litter, odors, and vectors are not anticipated to be concerns. The material placed in the
structural fill does not attract vectors, and windblown material is not anticipated to be a problem.
Additionally, CCP materials are not typically associated with odors.
2.1.7.1

DUST CONTROL

In accordance with NCGS §130A-309.216 (a) (9) the structural fill project will be operated with
sufficient dust control measures to minimize airborne emissions and to prevent dust from
creating a nuisance or safety hazard and shall not violate applicable air quality regulations.
The primary potential source of dust emissions on site is the top deck area and active area of
structural fill placement. These areas are at a higher risk for producing dust due to vehicular and
equipment traffic and earthwork-like construction. Exterior slopes are less of a dust control
concern, as they have interim cover soil which is vegetated.
Dust emissions can be controlled through a variety of methods identified herein. Dust control
methods may be characterized as products and/or applications, structural wind breaks and/or
covers, and operational methods.
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Dust control methods for the facility include the following.













Watering
Establishing vegetative cover
Mulching
Structural controls consisting of:
o Wind breaks (i.e. fencing and/or berms), and
o Temporary coverings (i.e. tarps)
Spray applied dust suppressants consisting of, and not limited to:
o Anionic asphalt emulsion
o Latex emulsion
o Resin in water
o Polymer based emulsion
o Mineral mortar coatings (i.e. posi-shell)
Calcium chloride
Soil stabilizers (i.e. soil cements)
Operational soil cover
Modifying the active working area
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 to control dust for specific site conditions. If the operator
intends to use a dust control method not presented above, the proposed dust control method
will be evaluated on a case by case basis to assess the effectiveness with specific site
conditions. For the purposes of this Operations Plan, interim cover soil will be defined as soil
material applied at a suitable thickness to provide dust control.
The effectiveness of the dust control methods implemented should be evaluated through visual
observations of dust prone areas. Equipment operators shall continuously observe the active
face and other areas within the facility for dust emissions.
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 shall also
implement dust control measures as preventative controls rather than in response to fugitive
dust emissions.
A wheel wash system may be necessary to minimize dust and tracking of CCPs outside the
facility.
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2.2 Leachate and Contact Water Management
In accordance with NCGS §130A-309.216 (a) (5) the CCP structural fill project will be effectively
maintained and operated as a nondischarge system to prevent discharge to surface water
resulting from the project.
As previously described, the structural fill site has been designed to provide separation of
contact water from non-contact water (stormwater). Contact water will be treated as leachate
and conveyed to the LCS. Contact water which contacts exposed CCP material within the lined
footprint will be conveyed through the LCS. Stormwater will be routed to onsite sediment basins
prior to discharge from the site.
2.2.1 Leachate Collection System
The LCS includes a synthetic composite drainage layer and leachate collection pipes with
clean-outs. Leachate generated in each cell drains by gravity via perforated header pipes to a
series of sumps and then pumped to a central lift station where it is then pumped into either one
of two 50,000 gallon storage tanks with a secondary containment wall or a lined storage pond.
Leachate will either be transported to a wastewater treatment plant or discharged directly into a
sanitary sewer system. New leachate collection systems should be water pressure cleaned or
inspected by video recording after a year of initial placement of CCPs in order to ensure proper
drainage.
All loading of leachate tankers will take place on the loading pad next to the storage tanks. Prior
to loading the operator will insure that the leachate diverter valve is open on the drain pad so
any leachate that may be spilled during loading operations will drain back into the lift station.
It will be the responsibility of the tanker operator to ensure that the load is within legal
transportable limits. If the load exceeds permissible limits then the tanker operator will:




Go back to the loading drain pad
Verify that the leachate diverter valve is open
Discharge a quantity of leachate sufficient to meet the maximum transport weight
capacity

The owner is responsible for the operation of the leachate collection and removal system and
for maintaining the system as designed for the life of the structural fill and the post-closure
period. The department may allow the constructor or operator to stop managing leachate upon a
satisfactory demonstration that leachate from the project no longer poses a threat to human
health and the environment. Leachate shall be collected and treated as necessary so that water
quality standards and criteria are not violated. A recording rain gauge will be maintained onsite
to record precipitation at the structural fill site. Precipitation records are included with the
operating record and are maintained and used by the Operator to compare with leachate
generation rates.
2.2.2 LCS Maintenance
The maintenance of the leachate collection system's physical facilities (consisting of highdensity polyethylene (HDPE) piping and storage unit(s)) and records will be performed by or
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under the direct supervision of the Owner or Owner’s representative. Visual observations of
proper LCS performance will be made periodically to verify that the LCS is performing properly.
New leachate collection systems may be water pressure cleaned or inspected by video
recording if it becomes apparent that the system is not functioning properly. Results of the
collection system cleanings or inspections shall be kept onsite in accordance with
recordkeeping requirements. The documentation shall include at the minimum following details.







General details (a signed letter/report with company name that performed the
cleaning/video inspection, dates & time for jet-cleaning/video inspection, any historical
issues associated with jet-cleaning/video inspection, etc.)
Pipe IDs that were jet-cleaned/video inspected; for example: Cleanout 1 was jet
cleaned/video inspected
Length of each pipe jet-cleaned/video inspected; for example: Cleanout 1 was jet
cleaned/video inspected for 400 feet
Any obstruction or unusual situation that occurs during jet-cleaning/video inspection. For
example: Cleanout 2 was jet cleaned 20 feet only as pressure hose did not go beyond
The maintenance frequency of the LCS may be modified based on consecutive
inspection results and observed operating conditions

2.2.3 LCS Record Keeping and Sampling
Records will be maintained documenting the leachate line maintenance. Untreated leachate
shall be sampled and analyzed at least semi-annually concurrently with the groundwater
sampling. Leachate will be sampled as a composite grab sample from the effluent line of the
leachate collection system. The leachate must be analyzed for the same constituents as the
groundwater monitoring wells in the Water Quality Monitoring Plan included with the Design
Hydrogeological Report contained in this Permit Application. The results must be submitted to
NCDENR with groundwater results.

2.3 Stormwater Management System
The stormwater management system includes slope drains, culverts, perimeter channels, etc.,
that convey stormwater to the sediment basins. Stormwater that does not come in contact with
structural fill will be treated as non-contact water. To improve operations, stormwater should be
diverted from the active area. Excessive surface water at the working face creates difficulties for
maneuvering equipment and prevents the operator from achieving maximum compaction of
structural fill. To divert stormwater runoff away from the working face, temporary diversion
berms may be installed as dictated by the direction of grade. In addition, interim soil cover may
be placed over structural fill that has reached final grade. This cover 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.
Typically, all stormwater runoff that has not contacted structural fill will be drained from the
active fill areas and routed to the peripheral drainage channels that surround each working area.
The stormwater channels, culverts, and retention/detention ponds are designed to convey,
retain, and discharge all stormwater runoff from a 25-year, 24-hour-duration storm event. Within
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the active portion of the site, all working areas are to be maintained and graded to allow
stormwater to flow away from the active face and toward the peripheral drainage channels.
Interceptor berms to control the flow of runoff from the surface are to be constructed so that
runoff will not be allowed to cascade down the side slopes.
The stormwater management system within the structural fill boundary will be constructed
during each phase of partial closure. A series of permanent swales and structures to control the
flow of runoff from the finished and capped structural fill will be used. These swales and
structures will assist in the prevention of erosion damage to the structural fill's final cover. The
stormwater management structures will be in accordance with the closure plan for the full
buildout. Minor modifications to the locations of terraces, inlet structures and slope drains may
be required depending on the prevailing grades of the structural fill cover at the time of closure
due to settlement. If such modifications are needed, an investigation will be performed to
confirm that worst case input parameters will not be exceeded. If any of the worst case input
parameters exceed, original calculations will be revised prior to closure to confirm that original
design intent is met.
The stormwater management system outside the structural fill footprint will be constructed along
with each cell construction. The stormwater channels are constructed around the perimeter of
the site as shown on the closure plan so that stormwater from the closed fill areas will flow into
these ditches and then into the stormwater detention ponds. The stormwater detention areas
are designed to control all runoff from this nearly impervious final cover cap.
Stormwater collection and conveyance measures will be inspected and maintained in
accordance with the current Erosion and Sedimentation Control (E&SC) Plan.
The following shall be performed on all permitted systems.







Removal of debris, if any
Inspection of inlets, outlets and culverts
Removal of sediments when the storage volume or conveyance capacity of the system
is below design level or when the system is rendered ineffective on account of
clogging/sedimentation of the pond bottom
Any breach of the system’s integrity shall be immediately repaired. Whenever erosion is
detected, measures shall be taken to stabilize and protect the affected area
Mowing and removal of grass clippings

2.3.1 Stormwater Discharge
The stormwater system at the site was designed to assist in preventing the discharge of
pollutants. Structural fill 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 of Section 402. In addition, under the
requirements of Section 404 of the Clean Water Act, the discharge of dredge or fill material into
waters of the state that would be a violation of the requirements shall not be allowed.
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Operations of the site shall not cause the discharge of a non-point source of pollution to waters
of the United States, including wetlands, that violates any requirements 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.
2.3.2 Contact and Stormwater Maintenance Requirements
All drainage features (i.e., diversion ditches, berms, risers, discharge pipes, etc.) will be
inspected and maintained in accordance with the current E&SC Plan and documented for signs
of damage, settlement, clogging, silt buildup, or washouts. If necessary, repairs to drainage
control features will be made as early as practical. The stormwater controls and/or erosion
control measures shall be employed to correct any erosion which exposes CCP or causes
malfunction of the stormwater management system. Such measures shall be implemented
within three days of occurrence. If the erosion cannot be corrected within seven days of
occurrence the structural fill site operator shall notify the Department and propose a correction
schedule.

2.4 Water Quality Monitoring Requirements and Management
In accordance with NCGS §130A-309.216 (a) (6) the structural fill project will be effectively
maintained and operated to ensure no violations of groundwater standards adopted by the
Commission pursuant to Article 21 of Chapter 143 of the General Statutes due to the project.
Groundwater and surface water will be monitored in accordance with the Water Quality
Monitoring Plan included with the Design Hydrogeological Report contained in this Permit
Application.
Groundwater monitoring wells are located around the facility’s perimeter. A readily accessible,
unobstructed path shall be maintained so that monitoring wells may be accessed using fourwheel drive vehicles. Care must be taken to prevent any damage to the wells.

3 Erosion and Sedimentation Control
Erosion and sedimentation control during filling operations will consist of monitoring and
repairing E&SC stormwater conveyance features and surface erosion as defined in this
Operations Plan and the current E&SC plan. Monitoring and maintenance of the E&SC system
will be in accordance with the current E&SC Plan.

4 Vegetation Management
Vegetation will be established to minimize erosion and to ensure no visible CCP migration to
adjacent properties. Temporary and permanent seeding will be applied as required. Temporary
and permanent seeding will be applied in accordance with Technical Specification 02485,
Seeding included in this Permit Application.

5 Site Closure
The Colon Mine Site will be closed in accordance with the design drawings and Closure/PostClosure Plan. The Closure/Post-Closure Plan outlines the sequence for closing the site and the
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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 site is closed or in post-closure. In general, the site development is
designed so that final cover can be established as soon as practical.

6 Required Regulatory Submittals
Water Quality Monitoring Reports will be submitted to NCDENR in accordance with the Water
Quality Monitoring Plan included with the Design Hydrogeological Report contained in this
Permit Application.
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1 Introduction
The purpose of the Closure/Post-Closure Plan is to outline the steps for the Operator to follow
during closing of the structural fill and the post-closure maintenance activities for the structural
fill. Closure is designed to minimize the need for long term maintenance and to control the postclosure release of contaminants. The proposed Closure Plan should be re-evaluated by a
registered professional engineer prior to closure activities. Closure activities may be revised as
appropriate for materials, specifications, technological advances or changes in regulations at
that time. The proposed top of coal combustion products (CCP) contours for the structural fill
are shown on Sheet 00C-04, Reclamation Plan, contained in the facility permit application.
Phasing of the structural fill 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 structural fill reach
final grade. The final structural fill contours will have erosion control benches and side slopes at
a maximum 4H:1V. The top of the structural fill is designed for a minimum two percent slope.
Final closure of each structural fill cell will commence when the Operator declares that no more
CCP will be placed or as directed by the North Carolina Department of Environment and Natural
Resources (NCDENR).
Prior to beginning closure of each structural fill cell, the Operator shall notify NCDENR that a
notice of intent to close the structural fill cell has been placed in the operating record. Closure
activities for the structural fill cell shall begin no later than 30 working days or 60 calendar days,
whichever is less, after CCP placement has ceased (in accordance with North Carolina General
Statute (NCGS) §130A-309.218(a)(1)) 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/Post-Closure Plan.
Following closure operations, the facility may be developed.
If the structural fill must be closed prior to reaching the final contours, the surface of the
structural fill will be sloped to a minimum grade of two percent and maximum grade of 4H:1V. A
final cover will be established over the structural fill cell being closed.

2 Closure Plan
A Closure Plan is required by North Carolina General Statute (NCGS) §130A-309.218 (b) (1) to
be submitted to the North Carolina Department of Environment and Natural Resources
(NCDENR) for large structural fill projects. Large structural fill projects are defined in NCGS
§130A-309.218 (b) as involving placement of 8,000 or more tons of CCP per acre or 80,000 or
more tons of CCP in total per project. NCGS §130A-309.218 (b) (1) requires a closure plan to
describe the cap system and the methods and procedures used to install the cap system;
provide an estimate of the largest area of the structural fill that will require a cap system; provide
an estimate of the maximum inventory of CCPs onsite; and provide a schedule for completing
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closure. In addition, NCGS §130A-309.219 requires specific recordation once closure is
complete.

2.1 Cap System Description
NCGS §130A-309.218 (b) (1) a. requires the Closure Plan describe the cap liner system and the
methods and procedures that will be used to install the cap in conformance with NCGS § 130A309.216 (b). The cap will be built in accordance with NCGS §130A-309.216 (b) (3), minimizing
infiltration and erosion. There are two proposed cap systems for the structural fill. A decision on
which cap system to use will be made before closure begins and will be based on cost, soil
availability and other factors. One proposed cap system consists of (from top down to CCP):
topsoil, a low permeable soil layer, an unclassified soil layer, a drainage soil layer and a
geomembrane. The other proposed cap system consists of (from top down to CCP): topsoil, a
low permeable soil layer, a geocomposite drainage layer and a geomembrane. The thickness of
some of the layers will vary depending on the location of the cap on the structural fill. The top of
the structural fill will have a six foot cap and the side slopes of the structural fill will have a four
foot cap as shown in Table 1 below.
Table 1 Cap System Thickness

Soil/Geomembrane Cap
Layer
Topsoil thickness
Low permeable soil layer thickness
Unclassified soil layer thickness
Drainage soil layer thickness
Geocomposite drainage layer
PE geomembrane
Total Cap Thicknessa
a

Top
6 inches
12 inches
24 inches
30 inches
NA
40 mil
6 feet

Side Slope
6 inches
12 inches
12 inches
18 inches
NA
40 mil
4 feet

Soil/Geocomposite Drainage
Layer/Geomembrane Cap
Top
Side Slope
6 inches
6 inches
66 inches
42 inches
NA
NA
NA
NA
250 mil
250 mil
40 mil
40 mil
6 feet
4 feet

Ignores the nominal thickness of the geocomposite drainage layer and the PE geomembrane.

The Operator will prepare the supporting CCP surface or interim cover for the closure cap.
Vegetation shall be removed and the interim cover soil shall be scarified or removed prior to
placing any overlying material. The surface to be covered with geomembrane will be rolled and
compacted so as to be free of irregularities, protrusions, loose materials, and abrupt changes in
grade. Prior to geomembrane placement, perimeter anchor trenches will be excavated. The
geomembrane panels will be placed one at a time and field seamed.
Soil materials will be placed directly on top of a geomembrane or geocomposite in such a
manner as to ensure there is no damage to the geomembrane or geocomposite. Typically, a
minimum thickness of one foot of soil is specified between a low ground-pressure dozer and the
geomembrane or geocomposite. The soils must be free of objects that could cause damage to
the geomembrane or geocomposite.
Soil materials will be placed in six-inch compacted lifts with equipment only operating over
previously placed soil material. The lifts will be placed with sufficient number of passes to
achieve 90% compaction (Standard Proctor) and compacted by tracking using low-ground
pressure construction equipment meeting the requirements of the project specifications. The
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topsoil will be a six-inch thick layer of soil capable of promoting the growth of vegetation. The
total thickness of the final cover shall be at least six feet on the top of the structural fill and at
least four feet on the side slopes of the structural fill.

2.2 Surface Water Runoff and Run-on
Surface water running off the structural fill during and after a rainfall event will be collected and
routed off the cover by erosion control benches and slope drains. Surface water that flows
toward the structural fill from uphill areas (run-on) will be intercepted and channeled away from
the structural fill and final cover surface by diversion channels and perimeter berms.

2.3 Erosion Control
Erosion will be controlled by vegetation, erosion control benches and diversion of run-off.
Vegetation will aid in reducing soil erosion. Benches break the velocity of sheet flow over the
closed structural fill, control development of erosion features before they damage the final
cover, and divert runoff into manageable flow volumes. Sediment laden runoff will be collected
in the sediment basins.

2.4 Dust Control
Dust control during closure construction will be managed as outlined in the Operations Plan and
appropriate for closure construction.

2.5 Estimate of Largest Area to Require Closure
NCGS §130A-309.218 (b) (1) b. requires the Closure Plan to provide an estimate of the largest
area of the structural fill project that will require a cap at any time during the overall construction
period. The largest area requiring closure at any time will be 45 acres.

2.6 Estimate of Maximum Inventory of Coal Combustion
Products
NCGS §130A-309.218 (b) (1) c. requires the Closure Plan to provide an estimate of the
maximum inventory of CCPs ever onsite over the construction duration of the structural fill. The
structural fill is sized to hold an estimated total of approximately 7.1 million cubic yards of CCPs
in five cells.

2.7 Closure Schedule
NCGS §130A-309.218 (b) (1) d. requires the Closure Plan to provide a schedule for completing
all activities necessary to satisfy the closure criteria. In accordance with NCGS §130A-309.218
(a) (1), cap application will start no later than 30 working days or 60 calendar days, whichever is
less, after CCP placement has ceased. Closure construction is anticipated to take up to a year
to complete.

2.8 Closure Cost Estimate
The cost to complete closure is calculated on a per acre basis. The final cap thickness varies
between the top (i.e., flatter slope) and the side slopes (i.e., 4H:1V slope). In addition, both of
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the cap cross-sections have the option to be constructed with or without a geocomposite. The
calculations included in Appendix A of this section cover each of the possible options. The cost
estimates include, as warranted, the items listed below.














Mobilization, Administration & Bonds
Surveying & Control
Topsoil Layer
Low Permeable Soil Layer
Unclassified Soil Layer
Lateral Drainage Soil Layer (depending on option)
Geocomposite Drainage Layer (depending on option)
Geomembrane (40 mil double sided textured polyethylene)
Seeding/Fertilizing/Mulching
Contingency
Engineering - Plans & Specs
CQA & Certification
Construction Management

The pricing for soils assumes sufficient quantity and quality material is onsite. The average
closure cost for the structural fill ranges from $104,500 (side slopes) to $132,900 (top) per acre
for the soil and geomembrane cap and from $143,100 (side slopes) to $171,300 (top) per acre
for the soil, geocomposite drainage layer, and geomembrane cap. Selection of the closure cap
option will depend on the availability and pricing of materials at the time of closure.

2.9 Certification
A certification signed and sealed by a registered professional engineer will be submitted to
NCDENR within 30 days of the completion of the closure cap system construction. The
certification will verify that the closure has been completed in accordance with the Closure Plan
and the law.

2.10 Recordation
NCGS §130A-309.219 requires recordation of the structural fill project (with more than 1,000
cubic yards of CCP) with the Register of Deeds. The recordation will include a statement with
the volume and location of the coal combustion residuals and will identify the parcel of land
where the structural fill is located. The statement will be signed and acknowledged by the
landowners in the form prescribed by NCGS 47-38 through NCGS 47-43. NCGS §130A309.219 will be consulted for all the information required in the statement and the format of the
statement prior to the creation of the statement. In accordance with NCGS §130A-309.219 (b)
the statement will be submitted to the Register of Deeds within 90 days after completion of the
structural fill project using coal combustion residuals. NCDENR will be notified by the Operator
of the closure completion, certification by a professional engineer that closure was completed in
accordance with the Closure/Post-Closure Plan, deed notation, and placement of these records
into the structural fill’s operating record.
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3 Post-Closure Plan
A Post-Closure Plan is required by NCGS §130A-309.218 (b) (2) to be submitted for large
structural fill projects. NCGS §130A-309.218 (b) (2) requires a post-closure plan to describe the
monitoring and maintenance activities required for the structural fill project; provide contact
information for a person or office responsible for the structural fill project during the post-closure
period; describe the planned uses of the property during the post-closure period; and provide a
cost estimate for the post-closure period activities.
Large structural fill projects are required by NCGS §130A-309.218 (b) to perform post-closure
care. In accordance with NCGS §130A-309.218 (b), the post-closure care will be conducted for
30 years, unless NCDENR permits a decrease in the post-closure care period or requires an
increase in the post-closure care period.
Post-closure care of the facility after closure will consist of the following elements:





Inspection and maintenance of final cap systems, including
o Repairs to the cover as necessary to correct the effects of settlement,
subsidence, erosion, or other events
o Preventing run-on and run-off from eroding and damaging the cap system (see
Sections 2.2 and 2.3 of this Closure/Post-Closure Plan)
Operation, inspection and maintenance of the leachate collection system.
Control of access with fences and/or signs.

The final cover system will be inspected quarterly for signs of settlement, erosion, and bare
spots. Additional inspections will be performed after large storm events. Depressions in the
cover that pond water or otherwise impair the function of the final cover will be filled and/or
regraded. Areas subject to regrading will be revegetated. Erosion damage will be repaired, and
the source of the damage will be corrected, if possible. The grass will be mowed at least twice
annually. Bare spots will be revegetated with grass seed. Any deep-rooted or woody vegetation
that may have established itself on the cover soil will be removed so that deep root growth will
not compromise the integrity of the geosynthetics of the final cover.
The leachate collection system shall be inspected on a quarterly basis. The pipeline, manholes,
pumps, and the leachate storage system will be inspected and maintained as needed.
Following completion of the post-closure care period of the structural fill, the Operator will
submit NCDENR a certification, signed by a registered professional engineer, verifying that
post-closure care has been completed in accordance with the post-closure plan and will place
the certification in the operating record.

3.1 Post-Closure Monitoring and Maintenance Requirements
In accordance with NCGS §130A-309.218 (b) (2) a., a description of the monitoring and
maintenance activities required is listed in Table 2.
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Table 2 Post-Closure Monitoring & Maintenance Activities and Their Frequencies

Activity

Frequency

General Site Inspection
Cap System
Stormwater Management System
Utilities
Leachate Collection System
Other Miscellaneous Inspections
Mowing
Water Quality Monitoring
Groundwater Monitoring System Inspection

Quarterlya

a

at least twice per year or as needed
per Water Quality Monitoring Plan
Semiannually

The cap system and stormwater management system will be inspected within seven days of a major storm event.

A description of the monitoring and maintenance activities follows.

3.2 General Site Inspection & Maintenance
A general site inspection will occur quarterly. This inspection will include a cap system
inspection, a stormwater management system inspection, utilities inspection, a leachate
collection system inspection, and other miscellaneous inspections. In addition to inspections,
general maintenance will be performed. This general maintenance includes maintaining the
vegetation onsite, removing woody waste, and mowing at least twice per year or as needed.
The quarterly site inspection has been allocated $5,000 per inspection; actual costs may vary. A
checklist for quarterly inspection tasks is provided in Appendix B. These and other inspection
records must be maintained in a central location and made available for any NCDENR
inspections.
3.2.1 Cap System Inspection & Maintenance
In accordance with NCGS §130A-309.218 (b) (3) the integrity and effectiveness of the cap
system will be maintained. This will include repairing the system as necessary to correct the
defects of settlement, subsidence, erosion, or other events and preventing run-on and runoff
from eroding or otherwise damaging the cap system (NCGS §130A-309.218 (b) (3)). The cap
system will be inspected quarterly or within seven days of a major storm event, whichever is
more frequent. The cap system will be inspected for evidence of settlement, subsidence,
erosion, and other damage or potential damage.
Cap maintenance will be performed as necessary to maintain the integrity and effectiveness of
the cap system. To account for erosion control and cover maintenance in the post-closure
period, some reconstruction of the cap (including grassing and soil fill material) has been
considered. An annual average cap maintenance of one acre per year of regrassing, and 400
CY of top soil replacement and 400 CY of protective cover replacement per year have been
estimated.
3.2.2 Stormwater Management System Inspection & Maintenance
The stormwater management system (sediment basins, perimeter channels, etc.) will be
inspected at least quarterly or within seven days of a major storm event, whichever is more
frequent, to ensure the system is functioning properly. The current Erosion & Sediment Control
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Plan may require more frequent inspections and should be followed. Maintenance will be
performed as necessary. A lump sum amount of $2,000 has been allocated for annual
stormwater management system maintenance and a lump sum amount of $1,200 has been
allocated for each stormwater monitoring event. Two stormwater monitoring events have been
allocated each year for an annual total of $2,400 for stormwater monitoring; actual costs may
vary.
3.2.3 Utilities
Some utilities at the site will be maintained in operational condition during the post-closure
period and will be inspected quarterly. The estimated power requirement is $500 a month which
is equal to $6,000 a year; actual costs may vary.
3.2.4 Leachate Collection System Operation, Inspection & Maintenance
In accordance with NCGS §130A-309.218 (b) (4) the leachate collection system will continue to
operate and be maintained during the post-closure care period. The parts of the leachate
collection system that are above ground or easily accessible will be inspected quarterly. This will
include inspections of the pipelines, manholes, pumps, and the leachate storage system.
Maintenance will be performed as necessary in order to ensure the leachate collection system is
functioning properly.
Leachate disposal has been measured using the HELP Model to estimate the average quantity
of leachate requiring offsite treatment and disposal. The 30-year average during the postclosure period is approximately 9,200 gallons per acre per year. For the 118 acre footprint
(based on the construction baseline), the average annual volume of leachate is 1,094,800
gallons. The annual post-closure leachate treatment cost is estimated to be $0.0235 per gallon
for an annual leachate treatment amount of $25,500; actual costs may vary. In addition, a lump
sum leachate system maintenance cost has been assumed to be $2,500 per year.
The owner may request from the Department to stop managing leachate from the project if the
owner can demonstrate that leachate from the project through a post-closure care leachate
monitoring program no longer poses a threat to human health and the environment (NCGS
§130A-309.218 (b) (4)). If the owner is allowed to stop managing leachate from the project, the
owner will stop operating the leachate collection system and may dismantle portions of the
leachate collection system that are not under the structural fill project. The leachate collection
system inspection and maintenance frequency will be revised if the structural fill is no longer
required to operate the leachate collection system.
3.2.5 Other Miscellaneous Inspection & General Maintenance
Any security control devices such as fences and gates located at the site will be inspected
quarterly. Repairs will be made as necessary to ensure the security of the structural fill project.
A lump sum amount of $500 is assumed as cost associated with fence repairs and other
security management; actual costs may vary.
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3.3 Mowing
Vegetation on the cap system will be maintained. Mowing will occur at least twice per year or as
needed. The unit cost of mowing is assumed to be $24.00 per acre; actual cost may vary.
Therefore two events at $24.00/acre x 118 acres = $5,700 per year (or $2,850 per event).

3.4 Water Quality Monitoring, System Inspection & Maintenance
In accordance with NCGS §130A-309.218 (b) (5), the groundwater monitoring system will be
monitored and maintained in accordance with NCGS §130A-309.216. The groundwater
monitoring system will be inspected at least semiannually, or at least during a groundwater
monitoring event, whichever is sooner. A checklist for semiannual inspection tasks is provided in
Appendix B. Groundwater monitoring system inspections will include inspecting the groundwater
monitoring wells, covers, pads, etc. for damage. Maintenance will be performed as necessary.
Groundwater and surface water will continue to be monitored according to the Water Quality
Monitoring Plan for the structural fill throughout post-closure.
There are nine groundwater monitoring wells and two surface water sampling locations that
require semi-annual sampling and reporting per the Water Quality Monitoring Plan. The unit cost
per semiannual monitoring event is estimated to be $6,000. Groundwater monitoring well
maintenance is assumed to have a lump sum amount of $1,000 per year for well maintenance
and replacement; actual cost may vary.

3.5 Administrative Costs
Professional engineering services expected during the post-closure period include
investigations of documented problems from the inspection reports. An annual cost of $2,000
per year has been estimated to cover miscellaneous administrative costs; actual costs may
vary.

3.6 Contact Person Information
In accordance with NCGS §130A-309.218 (b) (2) b., the name, address, and telephone number
of the person or office responsible for the project during the post-closure period is listed below.
Charles E. Price
12601 Plantside Drive
Louisville, KY 40299
(877) 314.7724

3.7 Proposed Post-Closure Use of the Property
NCGS §130A-309.218 (b) (2) c. requires that a description of the planned uses of the property
during the post-closure period be included in the post-closure plan. At this time, no planned
uses have been identified for the property. In accordance with NCGS §130A-309.218 (b) (2) c.,
any post-closure use of the property will not disturb the integrity of the cap system, base liner
system, or any other components of the containment system or the function of the monitoring
systems, unless necessary to comply with the requirements of this subsection. NCDENR will be
consulted prior to any disturbance of the structural fill project and/or its containment system.
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Prior to any disturbance, the Operator will demonstrate that disturbance of the cap system, base
liner system, or other component of the containment system will not increase the potential threat
to public health, safety, and welfare; the environment; and natural resources as required by
NCGS §130A-309.218 (b) (2) c.

3.8 Post-Closure Cost Estimate
Reference Appendix A in this section for an annual cost estimate for the post-closure activities
in accordance with NCGS §130A-309.218 (b) (2) d.

3.9 Post-Closure Care Completion Certification
In accordance with NCGS §130A-309.218 (c), “following completion of the post-closure care
period, [the Operator will] submit a certification, signed by a registered professional engineer, to
[NCDENR], verifying that post-closure care has been completed in accordance with the postclosure plan, and include the certification in the operating record.”
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Closure Cost Estimate – Soil/Geomembrane Cap
The following is an estimate of closure costs; actual costs may vary.
Soil/Geomembrane Cap
Top
Item

Description

Unit Price

1

Mobilization, Administration & Bonds

2

Surveying & Control

$

1,600

Acres

3

Topsoil Layer

$

11.60

CY

4

Low Permeable Soil Layer*

$

6.70

5

Unclassified Soil Layer*

$

6.70

6

Drainage Soil Layer*

$

7

Geocomposite Drainage Layer
Geomembrane (40 mil double sided
textured polyethylene)
Seeding/Fertilizing/Mulching
Contingency
Engineering - Plans & Specs
CQA & Certification
Construction Management

8
9
10
11
12
13

4%

Thickness
Unit
Quantity
(in)
of Items 2-9
4% $

Side Slope
Thickness
Total
Quantity
(in)
4,000
4% $

1 $

1,600

6

900 $

10,400

CY

12

1,700 $

CY

24

3,300 $

6.70

CY

30

$

0.70

SF

$
$

0.60
1,500
10%
6%
6%
5%

SF
Acre
of Items 1-9
of Items 1-9
of Items 1-9
of Items 1-9

Total
3,200

1 $

1,600

6

900 $

10,400

11,400

12

1,700 $

11,400

22,100

12

1,700 $

11,400

4,100 $

27,500

18

2,500 $

16,800

0 $

-

0 $

-

43,560
1
10%
6%
6%
5%
Cost Per Acre

$
$
$
$
$
$
$

26,100
1,500
10,500
6,300
6,300
5,200
132,900

43,560
1
10%
6%
6%
5%
Cost Per Acre

*The permeabilities for the soil layers may be different; however, the costs have been assumed to be the same with the exception of the topsoil.

$
$
$
$
$
$
$

26,100
1,500
8,200
4,900
4,900
4,100
104,500
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Closure Cost Estimate – Soil/Geocomposite Drainage Layer/Geomembrane Cap
The following is an estimate of closure costs; actual costs may vary.

Item

Description

Unit Price

1

Mobilization, Administration & Bonds

2

Surveying & Control

$

1,600

Acres

3

Topsoil Layer

$

11.60

CY

4

Low Permeable Soil Layer*

$

6.70

CY

5

Unclassified Soil Layer*

$

6.70

CY

6

Drainage Soil Layer*

$

6.70

7

Geocomposite Drainage Layer
Geomembrane (40 mil double sided
textured polyethylene)
Seeding/Fertilizing/Mulching
Contingency
Engineering - Plans & Specs
CQA & Certification
Construction Management

$
$
$

8
9
10
11
12
13

4%

Soil/Geocomposite Drainage Layer/Geomembrane Cap
Top
Side Slope
Thickness
Thickness
Unit
Quantity
Total
Quantity
Total
(in)
(in)
of Items 2-9
4% $
5,200
4% $
4,300
1 $

1,600

6

900 $

10,400

66

8,900 $

59,600

0 $

-

CY

0 $

0.70

SF

43,560 $

0.60
1,500
10%
6%
6%
5%

SF
Acre
of Items 1-9
of Items 1-9
of Items 1-9
of Items 1-9

43,560
1
10%
6%
6%
5%
Cost Per Acre

$
$
$
$
$
$
$

1 $

1,600

6

900 $

10,400

42

5,700 $

38,200

0 $

-

-

0 $

-

30,500

43,560 $

30,500

26,100
1,500
13,500
8,100
8,100
6,700
171,300

43,560
1
10%
6%
6%
5%
Cost Per Acre

*The permeabilities for the soil layers may be different; however, the costs have been assumed to be the same with the exception of the topsoil.

$
$
$
$
$
$
$

26,100
1,500
11,300
6,800
6,800
5,600
143,100
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Annual Post-Closure Care Cost Estimate
The following is an estimate of post-closure costs; actual costs may vary.

1
2

3
4
5
6
7
8
9
10
11
12
13

Quarterly Site Inspections
Cap System Maintenance
a. Seeding/Fertilizing/Mulching
b. Topsoil Replacement
c. Protective Cover Replacement
Stormwater Management
Stormwater Monitoring
Utilities
Mowing
Fence Repairs and Security
Administration
Leachate System Maintenance
Leachate Collection and Treatment
Water Quality Monitoring & Report
Groundwater Monitoring System Maintenance
Contingency
Annual Total
30‐YR Total

4

Events

$5,000

$20,000

1
400
400
1
2
12
2
1
1
1
1,085,600
2
1
10%

acres
CY
CY
LS
Events
Events
Events
LS
Events
Events
gallons
Events
Events

$1,500
$11.60
$6.70
$2,000
$1,200
$500
$2,850
$500
$2,000
$2,500
$0.0235
$6,000
$1,000
$88,400

$1,500
$4,600
$2,700
$2,000
$2,400
$6,000
$5,700
$500
$2,000
$2,500
$25,500
$12,000
$1,000
$8,800
$97,200
$2,916,000

Charah, Inc. | Colon Mine Site – Closure and Post-Closure Plan
Appendix

This page intentionally left blank.

Charah, Inc. | Colon Mine Site – Closure and Post-Closure Plan
Appendix

B
Post-Closure Inspection
Checklists

Charah, Inc. | Colon Mine Site – Closure and Post-Closure Plan
Appendix

This page intentionally left blank.

Charah, Inc. | Colon Mine Site – Post-Closure Inspection Checklist

Quarterly Tasks
Date:
Name:
Action
Inspection of leachate pipelines,
manholes, pumps

Action Completed

Comments/Follow up

Inspection of leachate storage system

Inspection of power to leachate sump
pumps (if applicable)
Inspection of grass condition & removal
of woody waste
Inspection of security control devices

Inspection of utilities

Inspection of cap system for evidence
of settlement, subsidence, erosion or
other damage*
Inspection of stormwater management
system (sediment basins, perimeter
channels, etc.)*
Other:

Other:

Other:

Other:

*Complete these tasks quarterly or within seven days of a major storm event, whichever is more frequent.
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Notes:
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Semiannual Tasks
Date:
Name:
Action
Inspection of groundwater monitoring
wells, covers, pads, etc

Action Completed

Comments/Follow up

Other:

Other:

Other:

Notes:
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