
14 N. BOYLAN AVENUE !  RALEIGH, NC  27603 !  TEL. 919-828-0577  !  FAX 919-828-3899  !  WWW.RSGENGINEERS.COM

July 13, 2011

Mr. Allen Gaither, P.E.
Environmental Engineer
NC DENR - Division of Waste Management
2090 US Highway 70
Swannanoa, North Carolina  28778

Re: Davidson County C&D Landfill (Permit No. 29-06)
Phases 3 & 4 - Permit Amendment Application - Additional Revisions

Dear Mr. Gaither:

On behalf of Davidson County and per our recent discussions, Richardson Smith Gardner & Associates,
Inc. (RSG) would like to provide the following revised documents (attached) in order to address some
final items in the referenced application as noted:

Attachment A (Facility and Engineering Plan):

The areas and capacity figures have been updated in Table 1.

Attachment D (Operations Manual):

The facility’s Leachate Release Prevention Plan and Operations Testing Memo have been added
as Appendix F and Appendix G, respectively.  References have been added in Section 1.13
(Record Keeping Program) and new Section 3.3.5 (Leachate Release Prevention Plan).

Attachment E (Closure and Post-Closure Plan):

The capacity figures have been updated in Section 1.2.

Please contact me at your earliest convenience with any questions or comments which you may have on
this submittal or any further questions or comments you may have on this application.

Sincerely,
Richardson Smith Gardner & Associates, Inc.

Pieter K. Scheer, P.E.
Principal, Project Manager
pieter@rsgengineers.com

Attachments: Revised Facility and Engineering Plan
Revised Operations Manual
Revised Closure and Post-Closure Plan

cc: Mr. Charlie Brushwood - Davidson County

awgaither
New Stamp
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DAVIDSON COUNTY
C&D LANDFILL - PHASES 3 & 4

FACILITY AND ENGINEERING PLAN

1.0 OVERVIEW

This section presents a plan for Phases 3 & 4 of Davidson County’s construction and demolition
(C&D) debris landfill.

2.0 FACILITY SERVICES AND WASTE STREAM

2.1 Facility Services

Currently, the following activities or services are provided at the Davidson County
Landfill facility:

! Scales and scale house facilities
! Administrative offices and maintenance building
! Subtitle D MSW landfill
! C&D landfill
! White goods scrap metal and tires handling area
! Convenience center
! Household hazardous waste (HHW) facility
! Recycling building.

2.2 Types of Waste

The Davidson County Landfill facility accepts mixed MSW originating from residential,
commercial, and industrial sources, C&D waste, white goods, and tires.  MSW wastes
and C&D wastes are routed to the on-site Subtitle D and C&D landfill units, respectively,
for proper disposal.  Other wastes are handled as described below.

2.3 Disposal Rate

The Davidson County facility currently accepts about 10,000 tons per year of C&D
waste, which is currently disposed of within the C&D landfill unit.  This amounts to an
average of about 45 tons per day based upon 280 days of operation per year.  Actual daily
amounts of C&D are expected to vary considerably.

2.4 Service Area

The landfill serves Davidson County.
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2.5 Procedures for Waste Segregation

Wastes are segregated at the scales.  Operators at the scalehouse are trained to classify
and segregate the waste stream.  White goods are routed to an on-site processing area. 
C&D wastes will be directed toward the C&D landfill.

Employees at the landfill are trained in the safety procedures for the handling and
detection of illegal waste.  The screening of unacceptable waste is done through the
random checking of incoming loads by a County employee at the scalehouse and at the
tipping area.  When unacceptable waste is detected at the scalehouse, the load is rejected
and not permitted into the landfill.  If hazardous waste is found at the tipping area,
identification of the truck or persons is made (if possible) and documented, then the
hazardous waste is identified and placed in a hazardous waste container and taken to a
designated hazardous waste staging area for proper disposal.  When this occurs, the event
is reported to the appropriate authorities.

2.6 Equipment Requirements

The County will maintain on-site equipment required to perform the necessary landfill
activities.  Periodic maintenance of all landfilling equipment, and minor and major repair
work will be performed at designated maintenance zones outside of the landfill.

3.0 LANDFILL CAPACITY

3.1 Total Operating Capacity and Life Expectancy

Drawing S3 (Site Development Plan - Final Cover Grades), identifies the final
configuration for Phases 1-4 of the C&D landfill.  The top elevation of the final grades is
at approximately 766 feet.  The exterior side slopes will have a maximum slope of 4H to
1V.

The estimated total gross operating capacity, net capacity (accounts for periodic and final
cover), disposal area, and life expectancy for Phases 1-4 are shown in Table 1.

3.2 In-Place Ratio of Waste to Soil and Compaction Factor

The capacities obtained above were based on a 10 percent periodic cover ratio and a
compaction factor of 1,100 pounds per cubic yard (0.55 tons/cy).  The assumed periodic
cover ratio is typical for C&D landfills.  The assumed compaction factor is slightly
conservative based on the average values for the site determined in annual surveys.

4.0 AVAILABLE SOIL RESOURCES AND REQUIRED SOIL QUANTITIES

The soils required to construct the proposed landfill will be removed from on-site borrow
sources.  The soils removed during excavation of Phases 1-4 may be used for structural fill and
general fill.
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4.1 Earthwork Quantities

The anticipated quantity of soil to be excavated to achieve base grades and the
anticipated quantity to be required as structural fill for foundation soils and berms is
shown in Table 2.

4.2 Periodic Cover

Assuming the previously mentioned periodic cover ratio of 10 percent, the estimated
quantity of soil that will be required for use as periodic cover during C&D landfill
operations is shown in Table 2.

4.3 Final Cover System

On the basis of the 1.5 foot thick compacted soil barrier and 1.5 foot thick vegetative soil
layer components of the C&D landfill final cover, the estimated in-place volume required
is shown in Table 2.

4.4 Soil Summary

The above soil quantities are summarized in Table 2.  Note that, based on the conceptual
base and final cover grades shown on Drawings S2 and S3, respectively, long-term there
is a soil deficit of on-site soil which will be needed from on or off-site borrow sources
outside of the C&D landfill footprint.

5.0 FACILITY DESIGN CRITERIA

The Davidson County C&D landfill is designed and operates in accordance with Section .0542
of the North Carolina Administrative Code, Title 15A, Chapter 13, Subchapter 13B including the
following requirements.

5.1 Horizontal Separation Requirements

The horizontal separation requirement between the disposal boundary (edge of waste)
and the property lines is more than 50 feet (as required for existing facilities) (for Phase
4, the minimum buffer exceeds 150 feet), the minimum buffer between private residences
and wells and the disposal boundary is 500 feet, and the minimum buffer between any
surface water (stream, river, creek) and the disposal boundary is 50 feet.  Additionally,
the horizontal separation to the existing Phase 1 MSW landfill unit is greater than the 300
feet required by NCDWM policy.  Refer also to Drawing S2.

5.2 Vertical Separation Requirements

The landfill subgrade elevations have been designed to meet the minimum requirement of
four feet above the seasonal high groundwater table and bedrock.
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6.0 CONTAINMENT AND ENVIRONMENTAL CONTROL SYSTEMS

Technical specifications and a project construction quality assurance (CQA) manual for the
following materials can be found in Attachments B and C, respectively.

6.1 Landfill Subgrade and Perimeter Berms

The subgrade elevations will be achieved by excavation or placement of compacted
structural fill (embankment).  During excavation, a determination of unsuitable soils (i.e.
soils which are too soft, wet, or organic) will be made.  Where unsuitable soils are found,
the soils will be undercut and backfilled with structural fill.

In addition to providing the landfill foundation in fill areas, structural fill will be used for
berm and roadway construction.  Structural fill will consist of on-site soils removed
during excavation of Phase 4 or imported borrow soils, except that no OL, or OH soils
will be allowed.

Per State regulations, the upper 2 feet of the landfill subgrade must consist of SC, SM,
ML, CL, MH, or CH soils (per Unified Soil Classification System).  Verification of this
requirement will be performed during construction.

6.2 Final Cover System

The components of the final cover system will consist of the following components (top-
down):

Regulatory Final Cover System (.0543 (c) (1)):

• An 18-inch thick vegetative soil layer; and
• an 18-inch thick soil liner with a permeability of no more than 1 x 10-5

cm/sec (“compacted soil barrier”).

The final cover system will be placed on prepared intermediate cover at a maximum
slope of 4H:1V.  Top slopes will be approximately 8%.  A landfill gas (LFG) control
system and surface water control devices will also be incorporated into the final cover. 
The final cover surface will be vegetated upon completion of the final cover installation
according to the project seeding specifications.

6.3 Erosion and Sedimentation Control

The Erosion and Sedimentation Control structures provided will be designed and
maintained to manage the run-off generated by the 24-hour, 25-year storm event, and
conform to the requirements of the Sedimentation Pollution Control Law (15A, NCAC,
4).

A detailed discussion of site erosion and sedimentation control can be found in the
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Project Erosion and Sedimentation Control Plan (Attachment F).

6.4 Landfill Gas Control

Landfill gas control will consist of passive wells / vents as shown on Drawing S5.
Additionally, refer to the Landfill Gas Monitoring Plan for perimeter methane monitoring
locations and requirements.

6.5 Access and Roadways

Site operations will provide for all-weather access to active areas.

7.0 SLOPE STABILITY

The slope stability of the waste mass is addressed in Appendix A.  The results of the slope
stability analysis indicates that the proposed C&D landfill configuration is stable.
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TABLE 1
SUMMARY OF LANDFILL CAPACITY AND LIFE EXPECTANCY

Phase Area (Ac.)
Operating Capacity (CY) Life

Expectancy2
Gross (CY) Net (CY/Tons)

Capacity Used

1/2 2.6 (Phase 1)
3.3 (Phase 2) 164,769 148,028 CY

84,339 Tons -----

Capacity Remaining

1/2 See Above 52,794 33,602 CY
18,481 Tons 1.8 Years1

3 Vertical Expansion 41,340 25,479 CY
14,013 Tons 1.4 Years

4 1.7 49,849 42,759 CY
23,517 Tons 2.3 Years

Total: 7.6 308,752 249,868 CY
140,350 Tons

5.5 Years

Notes:
1. The remaining capacity and life expectancy for Phases 1 and 2 is from May 27, 2010.
2. Life expectancy for all units is based on 10,000 tons of waste disposed per year.

TABLE 2
SOIL SUMMARY

Material Quantity (CY)

Phase 1 & 2 Phase 31 Phase 4 Total

Excavation ----- ----- 6,331 6,331

Structural Fill ----- ----- (5,695) (5,695)

Periodic Cover (1,769) (1,341) (2,250) (5,360)

Compacted Soil Barrier (8,712) (7,260) (2,420) (18,392)

Vegetative Soil Layer (8,712) (7,260) (2,420) (18,392)

Total: (19,193) (15,861) (6,454) (43,909)

Notes:
1. Note that Phase 3 is a vertical expansion area.
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PROJECT Davidson County C&D Landfill - Phases 3 & 4

SUBJECT  Capacity Evaluation (Density & Life Calcs.)

SHEET      1  OF     6
JOB NO.    DAVDCO-10-2
DATE           7/8/2011
COMPUTED BY    PKS
CHECKED BY   

Objective To determine the capacity of landfill units.  Also, to estimate the expected life of the landfill
unit(s) given the proposed contours and the anticipated waste loading rate(s).  As part of the
evaluation, an evaluation or estimate of waste density will be required based on the known or
assumed percentage of periodic cover soil.

Analysis The volume(s) will be calculated by using AutoCAD.  Alternatively, the volume(s) will be
calculated by taking cross sections of the landfill, using a planimeter to measure the area of the
cross sections, and using the average end area method.

CAPACITY LF DENSITY & LIFE.WPD

RICHARDSON SMITH GARDNER & ASSOCIATES
Engineering and Geological Services
14 N. Boylan Avenue, Raleigh, NC  27603
Telephone: (919) 828-0577
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RICHARDSON SMITH GARDNER & ASSOCIATES SHEET:
Engineering and Geological Services JOB #:
14 N. Boylan Avenue Tel:  919-828-0577 DATE:
Raleigh, NC  27603 Fax: 919-828-3899 BY:

CHKD BY:

Davidson County Landfill
Capacity Evaluation - C&D - Phases 1 & 2

Waste & Periodic Cover Parameters:

Waste Density (pcy) = 1,100 (Conservative)
Waste Density (tcy) = 0.55

Percentage of Periodic Cover = 5

Volume Calculations:

Volume From AutoCAD (cy) = 52,794 (Compared to May 27, 2010 Topo.)
(= Gross Volume Remaining)

Net (Waste) Capacity:

Adjustment For Other Layers:
Area of Final Cover (Ac.) = 3.6

3 feet 1.5' Veg. Layer & 1.5' Soil Barrier = (17,424) cy

Sum = (17,424) cy

Volume of Waste and Periodic Cover (cy) = 35,370

Volume of Periodic Cover (cy) = (1,769)

Net (Waste) Capacity (cy) = 33,602

Net (Waste) Capacity (tons) = 18,481

Life Expectancy Calculations:

Start End Tons Total
Time Time Disposed Tons Remainder

2010.4 2011 6,000 6,000 12,481
2011 2012 10,000 16,000 2,481 Based on 10,000 Tons/Year
2012 2012.25 2,481 18,481 (0)

Landfill Life Expectancy (years) = 1.8 March 2012

3/6
DAVDCO-10-2

4/19/11
PKS

Richardson Smith Gardner & Associates, Inc. C&D - Phases 1 & 2 CAPACITY LF DENSITY & LIFE R1.xls



RICHARDSON SMITH GARDNER & ASSOCIATES SHEET:
Engineering and Geological Services JOB #:
14 N. Boylan Avenue Tel:  919-828-0577 DATE:
Raleigh, NC  27603 Fax: 919-828-3899 BY:

CHKD BY:

Davidson County Landfill
Capacity Evaluation - C&D - Phase 4

Waste & Periodic Cover Parameters:

Waste Density (pcy) = 1,100 (Conservative)
Waste Density (tcy) = 0.55

Percentage of Periodic Cover = 5

Volume Calculations:

Volume From AutoCAD (cy) = 49,849 (Compared to Phases 1 & 2 Fill)
(= Gross Volume Remaining)

Net (Waste) Capacity:

Adjustment For Other Layers:
Area of Final Cover (Ac.) = 1.0

3 feet 1.5' Veg. Layer & 1.5' Soil Barrier = (4,840) cy

Sum = (4,840) cy

Volume of Waste and Periodic Cover (cy) = 45,009

Volume of Periodic Cover (cy) = (2,250)

Net (Waste) Capacity (cy) = 42,759

Net (Waste) Capacity (tons) = 23,517

Life Expectancy Calculations:

Start End Tons Total
Time Time Disposed Tons Remainder

2012.25 2013 7,519 7,519 15,998
2013 2014 10,000 17,519 5,998 Based on 10,000 Tons/Year
2014 2014.6 5,998 23,517 0

Landfill Life Expectancy (years) = 2.3 August 2014

4/6
DAVDCO-10-2

4/19/11
PKS

Richardson Smith Gardner & Associates, Inc. C&D - Phase 4 CAPACITY LF DENSITY & LIFE R1.xls
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14 N. Boylan Avenue Tel:  919-828-0577 DATE:
Raleigh, NC  27603 Fax: 919-828-3899 BY:

CHKD BY:

Davidson County Landfill
Capacity Evaluation - C&D - Phase 3
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SECTION 1.0
GENERAL FACILITY OPERATIONS

1.1 OVERVIEW

This Operations Manual was prepared for operations of the Davidson County Landfill facility
(Permit No. 29-06) located near Lexington.  This document discusses the operation of the
following landfill units and other solid waste management activities:

• Lined Subtitle D MSW Landfill Units (Phase 1 (Closed); Phase 2 (Active));
• C&D Landfill (including mobile home deconstruction area);
• Recycling Center;
• Convenience Center (including white goods and tire handling areas);
• Household Hazardous Waste Collection Facility; and
• Swap Shop.

Refer to Figure 1 for the location of existing and proposed landfill units and other solid waste
management activities.

The information contained herein was prepared to provide landfill personnel with a clear
understanding of how the Design Engineer assumed that the completed facility would be
operated.  While deviations from the operations outlined here may be acceptable, they should be
reviewed and approved by the Design Engineer.  Please refer to the appropriate permit
application for a detailed discussion and calculations for the individual components of each
landfill unit, including phasing plans.  

1.2 CONTACT INFORMATION

All correspondence and questions concerning the operation of the Davidson County Landfill
should be directed to the appropriate County and State personnel listed below.  For fire or police
emergencies dial 911.

1.2.1 Davidson County

Davidson County Integrated Solid Waste Management Department
220 Davidson County Landfill Road
Lexington, NC  27292
Phone:  (336) 242-2284
Fax:  (336) 249-7524

County Solid Waste Director: Charles Brushwood
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1.2.2 North Carolina Department of Environment and Natural Resources

North Carolina DENR - Raleigh Central Office (RCO)
401 Oberlin Road, Suite 150
Raleigh, NC  27605 
Phone:  (919) 508-8400
Fax:  (919) 715-3605

North Carolina DENR - Asheville Regional Office (ARO)
2090 US Highway 70
Asheville, NC  28778 
Phone:  (828) 296-4500
Fax:  (828) 299-7043

North Carolina DENR - Winston-Salem Regional Office (WSRO)
585 Waughtown Street
Winston-Salem, NC  27107 
Phone:  (336) 771-5000
Fax:  (336) 771-4630

Division of Waste Management (DWM) - Solid Waste Section:

Field Operations Branch Head: Mark Poindexter (RCO)
Western District Supervisor: Deborah Aja (ARO)
Waste Management Specialist: Hugh Jernigan (WSRO)

Division of Land Resources - Land Quality Section:

Regional Engineer: Matthew Gantt, P.E. (WSRO)

1.3 FACILITY OPERATING HOURS

Normal hours of operation will be 7:30 A.M. to 5:00 P.M. Monday to Friday and 7:00 A.M. to
12:00 noon on Saturday.  The facility will be closed on Sunday.

The County may elect to modify these hours from time to time.

1.4 ACCESS CONTROL

Limiting access to the landfill facility is important for the following reasons:

• Unauthorized and illegal dumping of waste materials is prevented.
• Trespassing, and injury resulting therefrom, is discouraged.
• The risk of vandalism is greatly reduced.

Access to active areas of the landfill will be controlled by a combination of fences and natural
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barriers, and strictly enforced operating hours.  A landfill attendant will be on duty at all times
when the facility is open for public use to enforce access restrictions (see also Section 1.3).

1.4.1 Physical Restraints

The site will be accessed by the existing entrances on Davidson County Landfill Road
and Lower Lake Road (C&DLF unit, convenience center, etc.) and the entrance off of
Old Highway 29 (Phase 2 MSWLF unit).  Scales and a scale house are provided at each
entrance.  All waste will have been weighed prior to being placed in the landfill.  Each
entrance will have a gate which will be securely locked during non-operating hours.

1.4.2 Security

Frequent inspections of gates and fences will be performed by landfill personnel.  The
County will arrange for a random security patrol of the main gate to further discourage
trespassing.  Evidence of trespassing, vandalism, or illegal operation will be reported to
the County Solid Waste Director.

1.5 SIGNAGE

A prominent sign(s) containing the information required by the DWM will be placed at the
approach to each scale house.  This sign(s) will provide information on operating hours,
operating procedures, and acceptable wastes.  Additional signage will be provided as necessary
within the landfill complex to distinctly distinguish the roadway to the active landfill unit(s). 
Service and maintenance roads for use by operations personnel will be clearly marked and
barriers (e.g., traffic cones, barrels, etc.) will be provided as required.

1.6 COMMUNICATIONS

Two way radio communication will be maintained between the active landfill unit(s) and the
landfill scale house(s) and office.  The scale house and office have telephones in case of
emergency and for the conduct of day-to-day business.  Emergency telephone numbers are
displayed in the scale house(s) and office.

1.7 FIRE CONTROL

The possibility of fire within the landfill or a piece of equipment must be anticipated in the daily
operation of the landfill.  Potential fire hazards include both surface conditions and subsurface
conditions.  Surface conditions include equipment operations and newly placed waste. 
Subsurface conditions include existing waste previously landfilled.

1.7.1 Open Burning

With the exception of the controlled burning of land clearing debris generated on-site or
from emergency clean-up operations, no opening burning is allowed at the facility. 
Controlled burning will occur only if permitted or approval by the local Fire Marshall.
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1.7.2 Fire Triangle

The “triangle” illustrates the rule that in order to ignite and
burn, a fire requires three (3) elements:  heat, fuel, and
oxygen.  A fire is prevented or extinguished by “removing”
any one of them.  A fire naturally occurs when the elements
are combined in the right mixture (e.g., more heat needed for
igniting some fuels, unless there is concentrated oxygen). 
These principles are integral in the prevention and
management of potential fire situations. 

1.7.3 Equipment

A combination of factory installed fire suppression systems and/or portable fire
extinguishers will be operational on all pieces of heavy equipment at all times.  Potential
fire hazards are created from the build-up of fine, dry dust particles on and around
operational motors and control panels.  The presence of these build-ups can cause
overheating and potential fire if periodic equipment cleaning and maintenance are not
practiced.  Portable fire extinguishers should be maintained in a state of readiness 
on each piece of moving equipment and equipment should be cleaned periodically. 

1.7.4 General Fire Management Strategies

Each fire situation is site specific; however, general strategies for active fire management
include the following (in no particular order):

Accelerated high temperature combustion (displacing fuel);
Covering of the landfill burn area with soil (reduce oxygen);
Covering of the burn area with foams (reduce oxygen);
Flooding the burn area with water (reduce heat);
Injecting an inert gas such as CO2 (reduce oxygen); and
Excavating the burning material (displacing fuel) and then extinguishing it in
small controlled areas.

1.7.5 Fires Within Disposal Areas

Fires within the landfill disposal areas will be limited by the use of daily/periodic cover
as a fire break and control of "hot" loads entering the landfill.  Landfill personnel at the
scale house will turn away all trucks containing waste that is suspected to be hot.  If a hot
load is placed on the working face, then the load will be spread as thin as possible and
daily cover soil will be immediately placed on the waste to extinguish the fire.

In general, fires that break out close to the surface of the disposal area should be
excavated and smothered with cover material.  Deep fires should be smothered out by
placing moist soil on the surface and by constructing soil barriers around the fire.  Where
the smothering technique fails, the burning material must be excavated and smothered or



Davidson County Landfill Facility Operations Manual
April 2011 (Revised July 2011) GENERAL FACILITY OPERATIONS  Page 1.0-5

quenched with water once the burning material is brought to the surface.  Water is
usually not effective unless it can be directly applied to the burning material.

For the lined landfill unit(s), in the event a fire occurs in the first lift of waste
immediately above the protective cover layer, the possibility of damage to geosynthetics
and collection piping exists.  Once the fire is extinguished, the residue must be removed
to allow limited inspection of the geosynthetics and piping.  Damaged sections of
geosynthetics, piping, etc. must be removed and replaced with new items of the same or
equal material.  The new materials must be placed in accordance with the technical
specifications and construction quality assurance (CQA) documents prepared for this
facility.

1.7.6 Notification

The County will verbally notify the DWM (see Section 1.2.2) within 24 hours of
discovery of a fire within any landfill disposal area.  In addition, written documentation
describing the fire, the actions carried out to extinguish the fire, and a strategy for
preventing future occurrences will be provided to the DWM within 15 days following
any such occurrence.

1.7.7 Coordination With Local Fire Department

A copy of this Operations Manual will be filed with the local fire department including
all contact information for the facility.

1.8 SEVERE WEATHER CONDITIONS

Unusual weather conditions can directly affect the operation of the landfill facility.  Some of
these weather conditions and recommended operational responses are as follows.

1.8.1 Ice Storms

An ice storm can make access to the landfill dangerous, prevent movement or placement
of daily cover, and, thus, may require closure of the landfill until the ice is removed or
has melted.

1.8.2 Heavy Rains

Exposed soil surfaces can create a muddy situation in some portions of the landfill during
rainy periods.  The control of drainage and use of crushed stone on unpaved roads should
provide all-weather access for the site and promote drainage away from critical areas.  In
areas where the aggregate surface is washed away or otherwise damaged, new aggregate
should be used for repair.

Intense rains can affect newly constructed drainage structures such as swales, diversions,
cover soils, and vegetation.  After such a rain event, inspection by landfill personnel will
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be initiated and corrective measures taken to repair any damage found before the next
rainfall.

1.8.3 Electrical Storms

The open area of a landfill is susceptible to the hazards of an electrical storm.  If
necessary, landfilling activities will be temporarily suspended during such an event. 
Refuge will be taken as necessary in the on-site buildings or in rubber-tired vehicles.

1.8.4 Windy Conditions

Landfill operations during a particularly windy period may require that the working face
be temporarily shifted to a more sheltered area.  When this is done, the previously
exposed face will be immediately covered with daily cover.

1.8.5 Violent Storms

In the event of hurricane, tornado, or severe winter storm warning issued by the National
Weather Service, landfill operations may be temporarily suspended until the warning is
lifted.  Daily cover will be placed on exposed waste and buildings and equipment will be
properly secured.

1.9 EQUIPMENT REQUIREMENTS

The County will maintain on-site equipment required to perform the necessary landfill activities. 
Periodic maintenance of all landfilling equipment, and minor and major repair work will be
performed at designated maintenance zones outside of the landfill.

1.10 PERSONNEL REQUIREMENTS

At least one member of the landfill supervisory staff will be certified as a Manager of Landfill
Operations (MOLO) by the Solid Waste Association of North America (SWANA).  Each landfill
employee will go through an annual training course (led by supervisory staff) and is certified by
SWANA as Landfill Operations personnel.  As part of this training, personnel learn to recognize
loads which may contain prohibited wastes.

1.11 HEALTH AND SAFETY

All aspects of the landfill facility operations were developed with the health and safety of the
operating staff, customers, and neighbors in mind.  Prior to commencement of operations of the
facility, a member of the operating staff will be designated site safety officer.  This individual,
together with the facility's management will modify the site safety and emergency response
program to remain consistent with SWANA and Occupational Safety and Health Administration
(OSHA) guidance.

Safety equipment provided includes equipment rollover protective cabs, seat belts, audible
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reverse warning devices, hard hats, safety shoes, and first aid kits.  Facility personnel will be
encouraged to complete the American Red Cross Basic First Aid Course.  Other safety
requirements as designated by the County will also be implemented.

Facility employees will be routinely trained in health and safety by supervisory staff.  All
training will be documented.  The following are some general recommendations for the health
and safety of workers:

1.11.1 Personal Hygiene

The following items are recommended as a minimum of practice:

Wash hands before eating, drinking, or smoking.
Wear personal protective equipment as described in Section 1.11.2.
Wash, disinfect, and bandage ANY cut, no matter how small it is.  Any break in
the skin can become a source of infection.
Keep fingernails closely trimmed and clean (dirty nails can harbor pathogens).

1.11.2 Personal Protective Equipment

Personal Protective Equipment (PPE) must be evaluated as to the level of protection
necessary for particular operating conditions and then made available to facility
employees.  The list below includes the PPE typically used and/or required in a solid
waste management facility workplace.

Safety shoes with steel toes.
Noise reduction protection should be used in areas where extended exposure to
continuous high decibel levels are expected.
Disposable rubber latex or chemical resistant gloves for handling and/or sampling
of waste materials.
Dust filter masks.

Following use, PPE’s should be disposed of or adequately cleaned, dried, or readied for
reuse.

1.11.3 Mechanical Equipment Hazard Prevention

All equipment should be operated with care and caution.  All safety equipment such as
horns, backup alarms, and lights should be functional.  A Lockout-Tagout program will
be used to identify equipment in need or under repair and insure that operation is “off-
limits” prior to maintenance or repair.  All operators will be trained in the proper
operation of equipment.
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1.11.4 Employee Health and Safety

Some general safety rules are:

Consider safety first when planning and conducting activities.
Review the equipment O&M manual(s) prior to attempting repairs/changes.
Remember the buddy system for repair of mechanical equipment.
Post emergency contact phone numbers.
Provide easy and visible access to the Right to Know materials.
Provide easy and visible access to first aid kits and fire extinguishers.

1.11.5 Physical Exposure

Facility personnel may come in contact with the fluids, solids, and airborne constituents
found at the facility.  Routine training should be conducted regarding the individual and
collective materials used at the facility and their associated hazards.  Training concerning
safe work practices around these potential exposures should cover the use of equipment
and proper disposal procedures.

1.11.6 Material Safety Data Sheets

Material Safety Data Sheets (MSDS) will be collected on every waste (if available) that
enters the facility.  Information will also be made available for all chemicals stored on
site for use at the facility.  MSDS sheets will be stored in a location with all other Right
to Know information for the site.

1.12 UTILITIES

Electrical power, water, telephone, and restrooms will be provided at the landfill scale house(s)
and office.

1.13 RECORD KEEPING PROGRAM

The County will maintain the following records in an operating record at the landfill:

A. Current permit(s) (Permit to Construct, Permit to Operate, etc.);
B. Current operations manual/plan and engineering plan for each landfill unit;
C. Inspection reports;
D. Audit and compliance records;
E. Annual landfill reports;
F. Waste inspection records (see Section 2.4);
G. Daily tonnage records - including source of generation;
H. Waste determination records;
I. Quantity, location of disposal, generator, and special handling procedures for all

special wastes disposed of at the site;
J. List of generators and haulers that have attempted to dispose of restricted wastes;
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K. Employee training procedures and records of training completed;
L. All ground water monitoring and surface water quality information (See the

current Water Quality Monitoring Plan) including:
1.  Monitoring well construction records;
2.  Sampling dates and results;
3.  Statistical analyses; and
4.  Results of inspections, repairs, etc.

M. LFG monitoring results and remedial measures as required (see the current LFG
Monitoring Plan);

N. All closure and post-closure information, where applicable, including:
1.  Notification of intent to close;
2.  Testing;
3.  Certification; and
4.  Recording.

O. Cost estimates or financial assurance documentation;
P. A notation of the date and time of cover placement;
Q. Leachate records (see Section 3.3.2);
R. Weekly Leachate Storage Tank Area Inspection Records (see Appendix F);
S. Annual Leachate Release Prevention Training (see Appendix F);
T. Semi-annual Operations Training and Testing (see Appendix G);
U. Documentation of cell activation (see Section 2.5.3.2); and
V. Documentation of mobile home deconstruction (see Appendix D).

The operating record will be kept up to date by the Solid Waste Director or his designee.  It will
be presented upon request to the DWM for inspection.  A copy of this Operations Manual will be
kept at the landfill and will be available for use at all times.
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SECTION 2.0
WASTE HANDLING OPERATIONS

2.1 OVERVIEW

This section describes the required waste handling operations for the Davidson County Landfill
facility.  In addition to the MSW and C&D waste disposed of at this facility, the County also
processes recyclables, scrap tires, white goods, and household hazardous wastes (HHW).  These
materials are stored at the landfill facility until there are sufficient quantities for pick up by
various recycling contractors.

Note that clean wood waste is not handled at the landfill facility, but instead is directed to
TODCO, Inc. a nearby private enterprise which accepts and processes wood waste for reuse as
mulch.

2.2 ACCEPTABLE WASTES

2.2.1 MSW Landfill Unit

Only the waste as defined by NCGS 130A-290(a)(18a) generated within the approved
service area may be disposed of in the MSW landfill unit.  In addition, the special wastes
described in Section 2.5.4 may also be disposed of in the MSW landfill unit.

2.2.2 C&D Landfill Unit

Only the following wastes generated within the approved service area may be disposed of
in the C&D landfill unit:

• Construction and Demolition (C&D) Solid Waste:  as defined in 15A NCAC
13B.0532(8) means solid waste resulting solely from construction, remodeling,
repair, or demolition operations on pavement and buildings or structures.  C&D
waste does not include municipal and industrial wastes that may be generated by
the on-going operations at buildings or structures.

• Land Clearing and Inert Debris Landfill:  as defined in 15A NCAC 13B.0101(54)
means a facility for the disposal of land-clearing waste, concrete, brick, concrete
block, uncontaminated soil, gravel and rock, untreated and unpainted wood, and
yard trash.

• Land Clearing Waste: as defined in 15A NCAC 13B.0101(53) means solid waste
which is generated solely from land-clearing activities, limited to stumps, trees,
limbs, brush, grass, and other naturally occurring vegetative material.

• Asphalt:  in accordance with NCGS 130A-294(m).
• Industrial solid waste that is generated by mobile or modular home manufacturers

and asphalt shingle manufacturers in ABC County.  The waste must be separated
at the manufacturing site to exclude municipal solid waste, hazardous waste, and
other waste prohibited from disposal in a Construction and Demolition Landfill.
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• Other Wastes as Approved by the Solid Waste Section of the Division of Waste
Management.

In addition, waste from the deconstruction of mobile homes described in Section 2.6 and
the special wastes (asbestos only) described in Section 2.5.4 and may also be disposed of
in the C&D landfill unit.

2.3 PROHIBITED WASTES

2.3.1 MSW Landfill Unit

The following wastes are prohibited from disposal within the MSW landfill unit:

• Whole Scrap Tires
• Used Oil
• White Goods
• Lead Acid Batteries
• Yard Waste
• Construction and Demolition Debris (C&D) (Except when allowed by the

County)
• Aluminum Cans

In addition, operating criteria prohibit other materials from disposal within the MSW
landfill unit.  These materials include:

• Hazardous waste as defined by NCGS 130A-290(a)(8), including
hazardous waste from conditionally exempt small quantity generators.

• Polychlorinated biphenyls (PCB) wastes as defined in 40 CFR 761 with
the exception of trace amounts found in materials such as consumer
electronics.

• Bulk or non-containerized liquid wastes unless the waste is household
waste other than septic waste and waste oil; or the waste is leachate or gas
condensate derived from the MSW landfill unit.  A liquid determination
will be performed by the paint filter test (see Appendix A for apparatus
and procedure).

• Containers holding liquid wastes unless the waste is household waste.

2.3.2 C&D Landfill Unit

Only wastes as defined in Section 2.2.2 above may be accepted for disposal in the C&D
landfill unit.  Prohibited wastes include waste exclusions listed in 15A NCAC 13B
0.0542 as follows:

• Wastewater treatment sludge.  Wastewater treatment sludge may be accepted,
with the approval of the DWM, for utilization as a soil conditioner and
incorporated into or applied onto the vegetative soil layer component of the final



Davidson County Landfill Facility Operations Manual
April 2011 WASTE HANDLING OPERATIONS  Page 2.0-3

cover system.  In this case, the sludge will be applied at no greater than
agronomic rates and to a maximum depth of six inches.

• Containers such as tubes, drums, barrels, tanks, cans, and bottles unless they are
empty and perforated to ensure that no liquid, hazardous, or municipal solid waste
is contained therein;

• Garbage as defined in G.S. 130A-290(a)(7);
• Hazardous waste as defined in G.S. 130A-290(a)(8), to also include hazardous

waste from conditionally exempt small quantity generators;
• Industrial solid waste unless a demonstration has been made and approved by the

DWM that the landfill meets the requirements of Rule .0503(2)(d)(ii)(A);
• Liquid wastes;
• Medical waste as defined in G.S. 130A-290(a)(18);
• Municipal solid waste as defined in G.S. 130A-290(a)(18a); 
• Polychlorinated biphenyls (PCB) wastes as defined in 40 CFR 761;
• Radioactive waste as defined in G.S. 104E-5(14);
• Septage as defined in G.S. 130A-290(a)(32);
• Sludge as defined in G.S. 130A-290(a)(34);
• Special wastes as defined in G.S. 130A-290(a)(40);
• White goods as defined in G.S. 130A-290(a)(44); and
• Yard trash as defined in G.S. 130A-290(a)(45).

The following wastes cannot be received if separate from C&D waste: 

• lamps or bulbs including but not limited to halogen, incandescent, neon or
fluorescent;

• lighting ballast or fixtures; 
• thermostats and light switches; 
• batteries including but not limited to those from exit and emergency lights and

smoke detectors; 
• lead pipes; 
• lead roof flashing; 
• transformers; 
• capacitors; and
• copper chrome arsenate (CCA) and creosote treated woods.

Waste accepted for disposal in the C&D landfill unit must be readily identifiable as C&D
waste and must not have been shredded, pulverized, or processed to such an extent that
the composition of the original waste cannot be readily ascertained except as specified as
follows:

• C&D waste that has been shredded, pulverized, or otherwise processed may be
accepted for disposal from a facility that has received a permit from an authorized
regulatory authority which specifies such activities are inspected by the authority,
and whose primary purpose is recycling and reuse of the C&D material.  For this
case, a waste screening plan and waste acceptance plan will be prepared and made
available to the DWM upon request.
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The County will not dispose of C&D waste that is known to be generated within the
boundaries of a unit of local government that by ordinance:

(A) Prohibits generators or collectors of C&D waste from disposing that type or form
of C&D waste.

(B) Requires generators or collectors of C&D waste to recycle that type or form of
C&D waste.

2.4 WASTE SCREENING PROGRAMS

In order to assure that prohibited wastes are not entering the landfill facility, screening programs
have been implemented at the landfill.  Waste received at both the scale house entrance and
waste taken to the working face is inspected by trained personnel.  These individuals have been
trained to spot indications of suspicious wastes, including:  hazardous placarding or markings,
liquids, powders or dusts, sludges, bright or unusual colors, drums or commercial size
containers, and "chemical" odors.  Screening programs for visual and olfactory characteristics of
prohibited wastes are an ongoing part of the landfill operation.

Records of information gathered as part of the waste screening programs will be maintained at
the landfill site during its active life and as long as required by the County and the DWM.

2.4.1 Waste Receiving and Inspection

All vehicles must stop at the scale house located at each entrance of the facility and
visitors are required to sign-in.  All waste transportation vehicles are weighed and the
content of the load assessed.  The scale attendant(s) requests from the driver of the
vehicle a description of the waste it is carrying to ensure that unacceptable waste is not
allowed into the landfill.  The attendant(s) then visually checks the vehicle as it crosses
the scale.  Signs informing users of the acceptable and unacceptable types of waste are
posted at the scale house.  Once passing the scales, the vehicles are routed to the
appropriate landfill unit or other area (convenience center, etc.) as appropriate.

Vehicles are randomly selected for screening on a regular basis, depending on personnel
available.  At least one vehicle per week, but not less than 1% by weight of the waste
stream entering the landfill (based on the previous week’s total), will be randomly
selected by inspection personnel.  A random truck number and time will be selected (e.g.,
the tenth load after 10:00 a.m.) on the day of inspections.  However, if something looks
suspicious is spotted in any waste load, that load is inspected further.

Vehicles selected for inspection are directed to an area of intermediate cover adjacent to
the working face where the vehicle will be unloaded.  Waste is carefully spread using
suitable equipment.  An attendant trained to identify wastes that are unacceptable at the
landfill inspects the waste discharged at the screening site.  If unacceptable waste is
found, including wastes generated from outside of the service area, the load will be
isolated and secured by berming off the area.  For unacceptable wastes that are non-
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hazardous, the Solid Waste Director will then notify officials of the DWM (see Section
1.2.2) within 24 hours of attempted disposal of any waste the landfill is not permitted to
receive in order to determine the proper course of action.  For unacceptable wastes that
are hazardous, the Hazardous Waste Contingency Plan outlined in Section 2.4.2 will be
followed.  The hauler is responsible for removing unacceptable waste from the landfill
property.

If no unacceptable waste is found, the load will be pushed to the working face and
incorporated into the daily waste cell.  All random waste inspections will be documented
by landfill staff using the waste screening form provided in Appendix B.

In addition to random waste screening described above, waste unloaded on the active
face will be inspected by the equipment operators, trained to spot unacceptable wastes,
before and during spreading and compaction.  Any suspicious looking waste is reported
immediately to the designated primary inspector for further evaluation.

2.4.2 Hazardous Waste Contingency Plan

In the event that identifiable hazardous waste or waste of questionable character is
detected at the landfill, appropriate equipment, protective gear, personnel, and materials
as necessary will be employed to isolate the wastes.  The DWM will be notified
immediately (see Section 1.2.2) that an attempt was made to dispose of hazardous waste
at the landfill.  If the vehicle attempting disposal of such waste is known, all attempts will
be made to prevent that vehicle from leaving the site or, if the vehicle has left the site,
immediate notice will be served on the owner of the vehicle that hazardous waste, for
which they have responsibility, has been disposed of at the landfill.

The County will assist the DWM as necessary and appropriate in the removal and
disposition of the hazardous waste and in the prosecution of responsible parties.  If
needed, the hazardous waste will be covered with either on-site soils or other tarping
material until such time when an appropriate method can be implemented to properly
handle the waste.  The cost of the removal and disposing of the hazardous waste will be
charged to the owner of the vehicle involved.  Any vehicle owner or operator who
knowingly dumps hazardous waste in the landfill may be barred from using the landfill.

Should an incident where hazardous waste is found at the landfill occur, the event will be
documented by landfill staff using the waste screening form provided in Appendix B.

2.5 WASTE DISPOSAL

2.5.1 Access

Traffic will be clearly directed to the appropriate active access road.  For the active lined
landfill unit(s), all vehicles entering the unit will use the active ramp to avoid damaging
the liner system.  Traffic speed on the ramp should be less than 10 MPH.  Rutting of
gravel roadway surfaces must be repaired by placement of additional gravel on the
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roadway and not solely by grading the rut.  This will maintain the separator geotextile
placed below most gravel roadway surfaces.

The location of access roads during waste placement will be determined by operations
personnel in order to reflect waste placement strategy.  Additionally, access will be
maintained for site monitoring locations.

2.5.2 General Procedures

For each active landfill unit, waste transportation vehicles will arrive at the working face
at random intervals.  There may be a number of vehicles unloading waste at the same
time, while other vehicles are waiting.  In order to maintain control over the unloading of
waste, a certain number of vehicles will be allowed on the working face at a time.  The
actual number will be determined by the truck spotter.  This procedure will be used in
order to minimize the potential of unloading unacceptable waste and to control disposal
activity.  Operations at the working face will be conducted in a manner which will
encourage the efficient movement of transportation vehicles to and from the working
face, and to expedite the unloading of waste.

The approach to the working face will be maintained such that two or more vehicles may
safely unload side by side.  A vehicle turn-around area large enough to enable vehicles to
arrive and turn around safely with reasonable speed will be provided adjacent to the
unloading area.  The vehicles will back to a vacant area near the working face to unload. 
Upon completion of the unloading operation, the transportation vehicles will immediately
leave the working face area.  Personnel will direct traffic necessary to expedite safe
movement of vehicles.

Waste unloading at the landfill will be controlled to prevent disposal in locations other
than those specified by site management.  Such control will also be used to confine the
working face to a minimum width, yet allow safe and efficient operations.  The width and
length of the working face will be maintained as small as practical in order to maintain
the appearance of the site, control windblown waste, and minimize the amount of cover
required each day.  Normally, only one working face will be active on any given day,
with all deposited waste in other areas covered by either daily/periodic, intermediate, or
final cover, as appropriate.

The procedures for placement and compaction of solid waste include: unloading of
vehicles, spreading of waste into 2 foot lifts, and compaction on relatively flat slopes (i.e.
5H:1V max.) using a landfill compactor and a minimum number of three full passes.

Caution will be used in wet conditions such that no waste will be placed into ponded
water.  Likewise, surface water will not be allowed to be impounded over waste.

Wind screens adjacent to the working face may be used as required to control windblown
waste.
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The use of portable signs with directional arrows and portable traffic barricades will
facilitate the unloading of wastes to the designated disposal locations.  These signs and
barricades will be placed along the access route to the working face of the landfill or
other designated areas which may be established.

2.5.3 MSW Landfill Unit

2.5.3.1  Cell Operations and Phasing

Each lined landfill unit is divided into cells.  Each cell will be filled in sequence
until the entire footprint is covered with waste.  Phasing drawings are presented in
the appropriate permit application for each landfill unit.

It is advantageous to begin to establish final cover grades along the perimeter
berms as soon as is possible.  This will allow earlier construction of intermediate
or final cover to promote "clean" runoff and to spread out final cover construction
costs.

2.5.3.2  Cell Activation

Before placing waste in a particular area of any cell, that area must be connected
to the leachate collection system (LCS) by removing (or suitably perforating) the
geosynthetic rain cover (if any) and/or making any required piping connections
such that all liquid collected in that area will flow to the sump.  Next, just ahead
of waste placement operations, the Type GT-S geotextile placed over the gravel
columns is to be cut and removed such that waste will be placed in direct contact
with the coarse aggregate.

Once an area has reached its effective capacity, operations will move to the next
scheduled area.  Prior to placing waste in a new area, it must be connected to the
LCS as described above.

2.5.3.3  Placement of Initial Lift

During waste placement operations, the landfill liner system is most vulnerable
during the placement of the first lift of waste.  The first lift of waste should be
comprised of select loads spread on top of the protective cover layer.  These
select loads must be free of long or large pieces of waste that may push through
the protective cover layer and damage the liner system.  Workers will be
positioned near the working face to check for any waste which could possibly
penetrate the protective cover layer.  The first lift should be a minimum of four
(4) feet thick and provide sufficient area for at least one day's operation without
placing other areas of the liner in jeopardy.

The side slopes of the liner system are also vulnerable during placement of the
first lift of waste.  As with the bottom slopes, the first lift of waste against the side
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slopes should be comprised of select loads.

In the event that the landfill staff identifies any damage to any part of the landfill's
liner system, they should immediately initiate its repair.  Additionally, they
should document the damage and the repair as a part of the operating record.

2.5.3.4  Equipment Operations Within the Landfill

Both the facility’s operational vehicles and waste transportation vehicles must be
restricted as follows within the lined landfill:

• Equipment operation directly on the protective cover will be limited to
rubber-tired vehicles having a maximum ground contact, i.e., tire pressure,
of less than 32 psi.

• A minimum vertical separation of 3 feet will be maintained between the
geomembrane liner and all waste transportation vehicles.

• A minimum vertical separation of 5 feet will be maintained between the
geomembrane liner and waste compactors.

The operation of vehicles within those portions of the landfill not actively
receiving waste should be restricted to activities associated with erosion and
sedimentation control.

2.5.4 Special Waste Management

2.5.4.1 Asbestos Management (MSW or C&D Landfill Units)

The County may dispose of asbestos within either the MSW or C&D landfill unit. 
Asbestos will only be accepted if it has been processed and packaged in
accordance with State and Federal (40 CFR 61) regulations.  Asbestos will arrive
at the site in vehicles that contain only the asbestos waste and only after advance
notification by the generator.

Once the hauler brings the asbestos to the landfill, the hauler will be directed to
the designated asbestos disposal area by operations personnel.  The designated
disposal area will be prepared by operations personnel by leveling a small area
using a dozer or loader.  Prior to disposal, the landfill operators will stockpile
cover soil near the designated asbestos disposal area.  The volume of soil
stockpiled will be sufficient to cover the waste and to provide any berms, etc. to
maintain temporary separation from other landfill traffic.

Once placed in the prepared area, the asbestos waste will be covered with a
minimum of 18 inches of cover soil placed in a single lift.  The surface of the
cover soil will be compacted and graded using a tracked dozer or loader.  The
landfill compactor will be prohibited from operating over asbestos disposal areas
until at least 18 inches of cover are in-place.
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The landfill staff will record the approximate location and elevation of the
asbestos waste once cover is in-place.  The Solid Waste Director will then review
pertinent disposal and location information to assure compliance with regulatory
requirements and enter the information into the Operating Record.

Once disposal and recording for asbestos waste is completed, the disposal area
may be covered with waste.  No excavation into designated asbestos disposal
areas will be permitted.

In general, for the lined landfill unit(s), no asbestos will be stored over gravel
columns or over sump areas in order to minimize the potential for future
disturbance.

2.5.4.2  Sewage Sludge Management (MSW Landfill Unit)

Sewage sludge may be accepted for disposal within the MSW landfill unit in
accordance with Federal and State requirements.  Sewage sludge will be
co-disposed along with other wastes if the sludge passes the liquids restriction
criteria (i.e., the Paint Filter Test) and has an acceptable Toxicity Characteristic
Leaching Procedure (TCLP) test.  Such testing will be the responsibility of the
generator, but landfill staff may conduct spot testing.

In order to minimize the potential for clogging of the leachate collection and
removal system, sewage sludge will not be placed within the first lift of waste. 
Sewage sludge may also be used as a soil conditioner incorporated into the
vegetative soil layer of the final cover.

2.5.4.3  Spoiled Food and Animal Waste (MSW Landfill Unit)

The disposal of spoiled foods, animal carcasses, and other animal wastes within
the MSW landfill unit will be handled as follows.  The generator of the material
must call in advance to the landfill, and a determination will be made as to
whether or not the waste will be accepted.  If the waste is approved, the generator
will present the waste at a predetermined time.  An area for disposal will already
have been prepared and the waste will be covered immediately.

2.5.5 Daily or Periodic Cover

2.5.5.1  MSW Landfill Unit

At the completion of waste placement each day, a 6 inch layer of earthen material
or approved alternate daily cover (i.e. tarps, etc.) will be placed over the working
face.  This daily cover is intended to control vectors, fire, odors, and blowing
litter.  If the County should desire to use an alternate daily cover, a formal request
and an appropriate demonstration will be made to the DWM.
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2.5.5.2  C&D Landfill Unit

At the completion of waste placement each week, or sooner if the area of exposed
waste exceeds one-half acre in size, a 6-inch layer of earthen material or other
material as approved by the DWM will be placed over the exposed waste.  This
periodic cover is intended to control vectors, fire, odors, and blowing debris.

2.5.6 Intermediate Cover

A 12 inch layer of soil cover should be placed on all waste surfaces that have not
received waste in 30 days but are below final elevation.  This intermediate cover should
be seeded immediately and graded such that all precipitation run-off is channeled to the
surface water systems.

2.5.7 Height Monitoring

Approximately every month, the landfill staff will monitor landfill top and side slope
elevations with a level.  When such elevations approach design grades, the final
top-of-waste grades will be staked to limit over-placement of waste.

2.6 DECONSTRUCTION OF MOBILE HOMES

The deconstruction of mobile homes is handled in an area adjacent to the C&D landfill unit.  A
description of the process is provided in Appendix D.

2.7 RECYCLING CENTER OPERATIONS

The landfill facility’s recycling center is used to separate commingled recyclable material from
curbside collection programs, as well as source separated recyclables such as cardboard.  The
facility is equipped with a conveyor system to facilitate hand sorting of materials, bins for
storage, and a baler.  Cardboard, mixed paper, old newsprint, aluminum, steel cans, and plastic
are typically handled at the facility.

2.8 CONVENIENCE CENTER OPERATIONS

The operation of the citizen’s convenience center is as follows:

The convenience center is set up with up to eight 40 yard roll-off containers for the collection of
MSW (small loads) and recyclables.  The County currently typically separately collects
aluminum cans, newspaper, cardboard, mixed no. 1 and no. 2 plastics, and brown, green, and
clear glass.  The convenience center also includes collection facilities for white goods, used tires,
waste oil, and batteries.

Within the white goods handling area/building, County personnel remove the freon, as
necessary, and load the white goods into three to four large roll-off containers.  Typically, every
week, the County hauls the full containers to a local salvage yard, where the white goods can be
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recycled.

Used tires are collected at the convenience center in up to three tire trailers.  Once one or more
trailers are full, the used tires are taken to a tire recycler for recycling.

A full time attendant looks over the convenience center operations.

2.9 HOUSEHOLD HAZARDOUS WASTE COLLECTION FACILITY OPERATIONS

The household hazardous waste (HHW) collection facility accepts only household hazardous
wastes and wastes from conditionally exempt small quantity generators (as determined by
County personnel).  The facility is designed to handle HHW from the following general
categories: 1) yard and garden products; 2) automotive products; 3) paints and solvents; 4)
household cleaning products; and 5) miscellaneous HHW.  A detailed description of the
operation of the HHW collection facility, including procedures for both normal operations and a
contingency plan for emergency situations, is provided in Appendix E.

2.10 SWAP SHOP OPERATIONS

The swap shop operates as an exchange program in order to cut down on unnecessary waste
disposal.  County residents may drop off unwanted usable items or may take items left by others.



THIS PAGE INTENTIONALLY LEFT BLANK



Davidson County Landfill Facility Operations Manual
April 2011 (Revised:  July 2011) ENVIRONMENTAL MANAGEMENT  Page 3.0-1

SECTION 3.0
ENVIRONMENTAL MANAGEMENT

3.1 OVERVIEW

This section reviews the overall environmental management tasks required for the successful
operation of the landfill facility.  Emphasis is given to the supplemental tasks required for the
lined landfill units.

3.2 SURFACE WATER CONTROL

As used herein, the definition of “surface water” is water which results from precipitation or site
run-on that has not contacted the waste.

Proper control of surface water at the landfill will accomplish the following goals:

• Minimize the potential for the discharge of pollutants to waters of the United
States, including wetlands (point or non-point sources);

• Prevent the run-on of surface water into the lined landfill unit(s) or the active
face(s);

• Prevent the run-off of surface water that has come into contact with the waste (i.e.
leachate);

• Limit the erosion caused by surface waters;

• Limit sediments carried off-site by surface waters; and

• Maximize the SEPARATION of SURFACE water from LEACHATE.

Separate erosion and sedimentation control plans have been provided for the various landfill
units.  These plans describe both short and long term engineered features and practices for
preventing erosion and controlling sedimentation at this site.  The following is a brief discussion
of some of these features and practices, focusing more on the landfill units.

3.2.1 Surface Water Run-On Control

The perimeter berms and/or perimeter channels around the landfill unit(s) are designed to
prevent the run-on of surface water from adjacent land into the landfill.  Additional
structures such as diversion berms, channels, down pipes, etc. carry surface water away
from the landfill.

3.2.2 Active Face Run-Off Control

Particular care is required to ensure that surface water coming from the active face, e.g.
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having potential contact with the waste, is captured by the leachate collection system
(LCS) and/or is allowed to percolate into the underlying waste.  Only run-off from waste
surfaces that have received adequate cover is not considered leachate and should be
directed to the stormwater drainage system where practical.

3.2.3 Erosion Control

The serviceability of the landfill relies heavily on soil berms, barrier layers, and
agricultural layers that are readily eroded by flowing water.  Erosion control provisions
incorporated in the landfill include the following:

• The slope of the working face must be no steeper than 5H:1V where
practical to limit erosion of the daily/periodic cover.

• Intermediate cover that has been exposed for more than 30 days must be
seeded immediately and repaired when erosion features are identified.

• Drainage breaks (diversion berms, rain gutters, etc.) are provided on the
final cover to limit the flow length of run-off.

• Water collected by each drainage break is routed to stormwater drainage
channels or down pipes so that the run-off volume does not accumulate
going down the slope.

• The vegetative soil layer placed over the final cover must be seeded
immediately.

Additional erosion control measures have been taken within the drainage channels and at
points of stormwater discharge.  All final cover should be inspected regularly for erosion
damage and promptly repaired.

3.2.4 Sedimentation Control

Stormwater run-off from the landfill unit(s) is conveyed to one of the on site sediment
basins and/or traps.  These basins and/or traps should be inspected regularly for sediment
build-up or erosion damage.  The basins and/or traps should be cleaned out when
sediment fills the lower half of the basin.

3.2.5 Separation of Stormwater/Leachate - MSW Landfill Units

The stormwater separation system is accomplished by dividing the MSW landfill units
into separate cells to reduce the volume of leachate generated and minimize the
impoundment of stormwater within the landfill.  The separation system allows
stormwater in cells which have not yet received waste to be pumped out of the landfill to
perimeter drainage features.  During activation of a cell, the Owner will connect the cell
to the LCS as discussed in Section 2.5.3.2.
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3.3 LEACHATE MANAGEMENT - MSW LANDFILL UNITS

The leachate management system for the MSW landfill units consists of the LCS, the leachate
transmission piping, pumps, valve boxes, valves, the existing leachate storage lagoon (Closed
Phase 1 unit), and the leachate storage tanks (Active Phase 2 unit).

Leachate from each MSW landfill unit is collected in the leachate sumps at the low end(s) of
each unit.  Leachate collected in each sump is pumped to the leachate storage lagoon (Phase 1 -
Area 2) or leachate storage tanks (Phase 2) via a HDPE force main (except for Areas 1 and 3 of
Phase 1 which drain via a gravity penetration and HDPE gravity main).  From the storage tanks,
the leachate is pumped into tanker trucks and hauled (or may in the future be pumped via force
main) to a local wastewater treatment plant (WWTP).  If approved, the County plans to
implement leachate recirculation in Phase 2 once enough waste is in place.  Planned methods of
leachate recirculation are as described in Appendix C.  Refer to the appropriate permit
application for a detailed discussion and details of the leachate management system for each
lined landfill unit.

3.3.1 Leachate Collection System (LCS)

A blanket drainage layer (either natural and/or geosynthetic drainage media) covers the
liner system to collect and remove leachate draining from the waste.  In addition, a large
flow capacity network of perforated pipe and gravel drains is constructed in the blanket
drain.  The LCS is designed to remove inflow from a 25-year, 24-hour rainstorm.  As
such, its capacity is very large compared to that required to accommodate routine
leachate generation rates once waste covers the landfill footprint.

The LCS has been designed to minimize the impact of long-term biological clogging as
follows:

• Cleanouts are provided on the major perforated leachate collection pipes;

• No geotextiles will be used between the waste and the gravel columns;
and

• The use of coarse aggregate around collection pipes (gravel columns)
allows hydro-washing of the pipe and aggregate to remove biological
growth.

3.3.1.1  Drainage Aggregate Maintenance

The exposed surface of the drainage aggregate should be inspected monthly and
after each large rain storm to check for buildup of sediment on the aggregate. 
Sediment buildup must be periodically removed carefully with a backhoe. 
Aggregate that is removed must be replaced with new clean material.  Per Section
2.5.3.2, the Type GT-S geotextile overlying the gravel column must be removed
just prior to the placement of waste over that portion of gravel column.
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3.3.1.2  Collection Pipe Cleanout

Remote camera inspection and flushing (if necessary) of all leachate collection
piping accessible with a cleanout port will be performed every 3 years or earlier if
an abnormal reduction in leachate production is observed.  An abnormal reduction
is defined as a drop in monthly leachate production of 30% or more as compared
to the monthly average over the prior 6 month period and which does not appear
to be the result of a reduction in rainfall, the covering of new cell areas, etc.  If
piping is mostly clean at the initial 3 year inspection, the County may petition the
DWM to increase the inspection frequency to 5 year intervals.

The locations of the collection system that have sediment or biological growth
buildup will be cleaned using high pressure water jetting equipment.  The water
jetting system should generate greater than 2,000 psi water pressure.  Use of the
high pressure water jetting equipment should be limited to only those portions of
the piping system with buildup.

3.3.1.3  Leachate Removal

As constructed, leachate is collected in one or more sumps at the low points of the
landfill and is removed from the landfill via a side riser pump or through a gravity
penetration.  The leachate is routed to the leachate storage lagoon or tanks via a
force main or gravity main or into the leachate recirculation system.

Under normal conditions, the County will remove (via pump and haul) leachate
from the Phase 2 primary storage tank (Tank A) at a rate to maintain a typical
volume of 200,000 gallons (approximate 20 foot depth), or less, of leachate in the
tank.  This allows ample volume in the tank to handle the anticipated “surge”
event caused by a design storm and minimizes the potential for ponding within
the landfill.  Additional draw-down of the tank to a minimum volume of
approximately 20,000 gallons (approximate 1 foot depth) will be performed in
advance of predicted heavy rainfall (tropical storm, hurricane, etc.).  Likewise, the
County will routinely remove leachate from the Phase 1 lagoon.

3.3.1.4 Operation and Maintenance of Leachate Pumps and Storage Tanks

Operation and maintenance of leachate pumps and the storage tanks will be in
accordance with the appropriate manufacturer’s recommendations.  The County
Solid Waste Director or his designee will be responsible for following and
documenting, as required, these activities.
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3.3.2 Leachate Quality Sampling

Semi-annual leachate quality sampling and analysis will be performed during operation
of the Subtitle D MSW landfill units.  Samples will be recovered as grab samples from
the following locations:

• Phase 1:  Sample from existing leachate storage lagoon; and
• Phase 2:  Sample from leachate storage tanks.

The parameters to be analyzed will include BOD, COD, temperature, conductivity, pH,
ammonia, suspended solids, Appendix I constituents, sulfates, and nitrates.

3.3.3 Record Keeping

Accurate records for the following will be maintained at the landfill in accordance with
Section 1.13.

Leachate Generation (Monthly):

Phase 1 (Quantity hauled from leachate lagoon)
Phase 2 (Quantity hauled from leachate tank and/or flowmeter data)

Leachate Quality (Semi-Annual):

Phase 1 (From leachate lagoon)
Phase 2 (At side risers or tank)

3.3.4 Leachate Contingency Plan

In the unlikely event that leachate levels within the existing leachate storage lagoon or
tanks approach the freeboard capacity, due to unforeseen events, the DWM will be
verbally notified (see Section 1.2.2) and the leachate flow will be valved off and
temporarily stored in the landfill until the level of leachate in the lagoon or tanks can be
lowered by pump and haul operations or direct pumping if a force main is in place. 
Written documentation describing the unforeseen events, the actions carried out to
remove the stored leachate, and a strategy for preventing future occurrences will be
provided to the DWM within 30 days following any such occurrence.

3.3.5 Leachate Release Prevention Plan

In order to minimize the potential release of leachate outside the leachate management
system, Davidson County personnel will follow the procedures outlined in the Leachate
Release Prevention Plan (see Appendix F).  This plan outlines weekly inspection
procedures (Phase 2 leachate storage tank area), training requirements, and record
keeping as well as procedures to be taken should a leachate release occur.



1 SWANA (1997),  Landfill Gas Operation and Maintenance Manual of Practice, SR-430-23070, Solid
Waste Association of North America, Silver Spring, MD, March 1997.
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3.4 LEACHATE MANAGEMENT - C&D LANDFILL UNIT

In order to ensure that heads at the low end of Phase 1 are not excessive, the County will
periodically use a lift pump to pump out leachate from the low end of Phase 1 via a side riser
pipe into a tanker truck for transfer either into the County’s existing storage lagoon or to a
wastewater treatment plant (WWTP).

3.5 WATER QUALITY MONITORING

The monitoring program and procedures outlined in the current Water Quality Monitoring Plan
(applies to both MSW and C&D landfill units) will be followed for the monitoring of site
groundwater monitoring wells and surface water monitoring locations.  The results of the water
quality monitoring program will be placed in the facility operating record as described in Section
1.13.

3.6 LANDFILL GAS (LFG) MANAGEMENT

3.6.1 MSW Landfill Units

A landfill gas (LFG) management system is included as part of the design of the MSW
landfill units.  Refer to the appropriate permit application for a detailed discussion and
details of the LFG management system for each landfill unit.

As the operation and maintenance of this system involves contact with explosive gases,
operational staff involved with the operation and maintenance of this system should be
specifically trained in the management and response for situations such as fire or
explosion, confined space, drilling, and overhead hazards, or any other mechanical
hazards addressed by the equipment Manufacturer’s literature.  Although this manual
does not address the operation of the LFG management system, reference is made to the
Landfill Gas Operation and Maintenance Manual of Practice prepared by the Solid Waste
Association of North America (SWANA)1, which provides a general body of knowledge
concerning the operation and maintenance of these systems.

3.6.2 C&D Landfill Unit

Landfill gas (LFG) generated from the C&D landfill unit will be vented using passive
vents placed at the time of closure.  Refer to the appropriate permit application for details
of these vents.
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3.7 LANDFILL GAS (LFG) MONITORING PLAN

The County will implement a routine landfill gas (LFG) monitoring program for both MSW and
C&D landfill units to ensure that methane concentrations do not exceed 25 percent of the lower
explosive limit (LEL) (1.25% methane (CH4)) in facility structures, or 100 percent of the LEL
(5% CH4) at property boundaries.  LFG monitoring activities and remedial actions for
concentrations exceeding these requirements will be in accordance with each unit’s current
landfill gas monitoring plan.

3.7.1 Record Keeping

Results of LFG monitoring and description of any remedial measures will be placed in
the facility operating record as described in Section 1.13.

3.8 VECTOR CONTROL

3.8.1 MSW Landfill Unit

Control of insects, rodents, and birds will be accomplished by compaction of the waste
and the use of daily cover.  If vector control becomes a problem, additional measures will
be taken to ensure the protection of human health.

3.8.2 C&D Landfill Unit

Due to the nature of the waste disposed in this landfill unit, vector control is not
anticipated to be of concern.  Note that the use of periodic cover will discourage animals
from nesting in the waste.

3.9 LITTER CONTROL

The vegetative trees/bushes act as a barrier to keep litter contained within the site and a litter
control crew will pick up litter around the site and on access roads daily as necessary.  Wind
screens adjacent to active areas will be used as required to control windblown waste.
Additionally, landfill staff will make operational changes as practical based on wind conditions
that may spread litter.

3.10 ODOR CONTROL

3.10.1 MSW Landfill Unit

Odorous or potentially odorous materials will be covered as soon as possible to avoid
odor problems.  If odor control becomes a problem, additional measures will be taken to
ensure odor control.
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3.10.2 C&D Landfill Unit

Due to the nature of the waste disposed in this landfill unit, odor control is not anticipated
to be of concern.  However, if odor control becomes a problem, additional measures
(such as additional cover over wastes such as drywall) will be taken to ensure odor
control.

3.11 DUST CONTROL

Dust related to waste hauler traffic on the access roads will be minimized by using a water truck
to limit dust on the gravel portion of the road.  Dust generated by excavation of cover soil will be
limited by watering the cut soil areas if accessible to the water truck.

3.12 AIR QUALITY

The County will follow all air quality requirements which are applicable to the landfill facility. 
This includes applicable requirements developed under a State Implementation Plan (SIP)
approved or promulgated by the U.S. EPA Administrator pursuant to Section 110 of the Clean
Air Act.

3.13 LEACHATE SEEPS

Leachate seeps can occur due to a variety of circumstances.  The goal in dealing with leachate
seeps is to prevent seepage from leaving the limits of waste disposal areas and to minimize the
potential for reoccurrence.  If evidence of leachate seeps is observed, the County will take the
following actions.  Depending on the circumstances, various combinations of actions may be
appropriate.

1. If leachate is observed outside of the limits of waste disposal areas, notify the
DWM (see Section 1.2.2).

2. Contain the flow of leachate using soil berms and/or excavation.
3. Excavate the area of seepage to attempt to allow flow into the underlying waste

(i.e. break-up soil layers that may be causing the seep.).
4. For contained leachate that will not flow into underlying waste, a pump may be

required to route the leachate to an existing leachate collection system cleanout
pipe (lined landfill units) or to a tanker truck.

5. For lined landfill units, french drains may be utilized for routing the seepage to
the leachate collection system (via cleanout pipes).

6. The use of soil (particularly clay) to plug the seepage may also be successful in
the case where flows are minor.

7. Remove and dispose of impacted cover soils accordingly.
8. Repair landfill cover as necessary.
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Appendix F

Leachate Release Prevention Plan
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1.0  DISCHARGE PREVENTION 

The following measures are implemented to prevent leachate discharges during the 
handling, use, or transfer of leachate at the facility. Employees that handle leachate have 
received training in the proper implementation of these measures. 

1.1 Compliance with Applicable Requirements  

The aboveground leachate storage tank and operating equipment associated with the 
Phase 2 landfill are visually inspected weekly for spills, leaks and integrity.  Any noted 
deficiencies are addressed by landfill personnel. 

1.2 Facility Layout Diagram

Figure 1 shows the layout of the facility, the location of the leachate storage tank, and 
proximity to the nearest waterways. 

1.3 Potential Discharge Direction of Flow  

Drainage from the leachate storage area generally flows to Rock Dam B, approximately 
150 feet northwest of the leachate storage area and discharges to the north through 
approximately ¼ mile of wooded area to Rich Fork Creek.   

In the event of an uncontrolled discharge, some storage is provided immediately upslope 
of Rock Dam B; thus allowing for mitigation.  Additional dikes will be created in the 
event of a release to minimize migration. 

1.4 Containment and Diversionary Structures 

The primary leachate storage tank is located within a larger diameter secondary 
containment tank.  This containment tank is equipped with a drain valve that is normally 
locked in the closed position (located outside the secondary tank adjacent to the northern 
sump).  The drain valve is located to allow for the drainage of trapped storm water in the 
northern portion of the secondary containment.  For stormwater in the southern portion of 
the secondary containment, a sump is located in the floor of the secondary containment 
where a pump to remove storm water may be placed.  Accumulated water in the 
secondary containment tank will be removed following the procedures in Appendix A.

1.5 Weekly Inspections and Records  

The checklist provided in Appendix B is used for weekly inspections by Davidson 
County Landfill personnel.  The weekly inspections cover the following key elements: 

Observing the exterior of aboveground storage tanks, piping, and other equipment 
for signs of deterioration, leaks, corrosion, and thinning. 
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All problems or potential issues regarding tanks and maintenance equipment must 
immediately be reported to the Director and/or Landfill Manager.  Visible leachate 
leaks from tank walls, piping, or other components must be repaired as soon as possible 
to prevent a larger spill or a discharge to navigable waters.  Pooled leachate will be 
removed immediately upon discovery.  Written weekly inspection records are signed by 
the Director or his designee and maintained in the site records for a period of three (3) 
years.

1.6 Personnel, Training, and Discharge Prevention Procedures 

The Director is the facility designee and is responsible for leachate discharge prevention, 
control, and response preparedness activities at this facility. 

Davidson County Landfill management has trained leachate-handling facility personnel 
in the operation and maintenance of leachate pollution prevention equipment, discharge 
procedure protocols, applicable pollution control laws, rules and regulations, general 
facility operations, and the content of this Leachate Release Prevention Plan.  New 
facility personnel with leachate-handling responsibilities are provided with this same 
training prior to being involved in leachate operations.  Quarterly discharge prevention 
briefings will be held by the Director for facility personnel involved in leachate 
operations.  Annual drills of leachate release response will also be conducted.  These 
drills will include release reporting to appropriate individuals and response action drills.  
Records of the briefings and discharge prevention training are documented on the form 
shown in Appendix C and are maintained with this Plan for a period of three (3) years. 

2.0 DISCHARGE RESPONSE 

This section describes the response and cleanup procedures in the event of a leachate 
discharge.  The uncontrolled discharge of leachate to groundwater, surface water, or soil 
is prohibited by State and Federal laws.  Immediate action must be taken to control, 
contain, and recover discharged leachate. 

In general, the following steps are taken: 

If possible and safe to do so, identify and shut down the source of the 
discharge to stop the flow; 
Contact the Director and/or Landfill Manager or his alternate; 
Contain the discharge with berms, trenches, sandbags, or other material; 
The Director or Landfill Manager will contact regulatory authorities and the 
response organization (Shamrock Environmental, Corp.);  
Discuss with regulatory authorities any assessment or corrective actions that 
may be required; and 
Collect and dispose of recovered leachate according to regulations. 
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A list of Emergency Contacts is provided in Appendix D.  Emergency contacts are also 
posted at a prominent location within the leachate storage area.  

2.1 Spill Reporting 

The Davidson County Integrated Solid Waste Director and/or Landfill Manager 
shall be notified immediately of any release of leachate at the landfill.   This includes 
leachate released into the secondary containment or outside the secondary containment.  
Additionally, the NCDENR Facility Inspector will be notified of any leachate that is 
released outside the secondary containment system.  The Facility Inspector information is 
below:

Facility Inspector: Hugh Jernigan 
   NCDENR – Winston-Salem Regional Office 
   585 Waughtown Street 
   Winston-Salem, NC 27107 
   Phone:  (336) 771-5093 

2.2 Spill Remediation 

Once landfill employees have stopped the source of the leak, remediation of spilled 
leachate and impacted soils and waters will begin.  Remediation activities shall be 
conducted to minimize the migration of leachate as well as to remove leachate and 
leachate impacted materials.  Remediation activities may include (but are not limited to): 
construction of berms to prevent further migration of leachate; pumping of leachate from 
ponded areas; removal of leachate impacted soils/gravel.   

2.3 Waste Disposal 

Following the containment and control of a release, the Director shall provide for proper 
characterization, collection, treatment, and disposal of materials utilized and impacted by 
the released leachate.  Recovered leachate will be taken to the POTW for disposal.  Soils 
or gravel that have been contacted with leachate may be disposed in the lined landfill cell.  
In addition, the Director will ensure that effected equipment or materials are replaced and 
restored to full operational condition.   

2.4 Spill Investigation and Documentation 

Finally, the Director shall investigate the cause of the release and document the 
procedures taken during to mitigate the release and remedy the situation.  Furthermore, 
additional steps shall be taken in order to prevent the reoccurrence of a release. 
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Appendix A 
Secondary Containment Storm Water Release Guidelines
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Davidson County Landfill – Phase 2 
Leachate Storage Tanks 

Procedure for Stormwater Removal from Secondary Containment Tank

1.  Observe water in secondary containment tank for any evidence of leachate (sheen on the water 
surface; discolored water; and/or discharge from primary containment tank). 

If leachate appears to be present, use a submersible pump to remove all water into either a tanker 
truck or into the primary containment tank.  If water appears to be stormwater only, follow Steps 
2 through 4. 

2.  Open the valve just to the north side of the secondary tank and observe the flow of stormwater 
from the existing stormwater discharge pipe.  Optionally, use a submersible pump to remove all 
water to a nearby drainage channel.  Verify that no erosion is occurring at the discharge location. 

3.  Monitor the flow every 15 minutes until stormwater is removed from the secondary containment 
tank.

4.  CLOSE the VALVE to the stormwater discharge pipe (or turn off the submersible pump if used).  
Observe that no flow is coming from the stormwater discharge pipe. 
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Appendix B 
Weekly Leachate Tank Area Inspection Form
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Weekly Inspection of Phase 2 Leachate Storage Tank Area 

Date:      Inspection By:       Supervisor’s Signature:       

Y* N Description & Comments

Primary Containment Tank(s)     

Tank surfaces show sign of leakage    

Tank(s) are damaged, rusted, or deteriorated    

Bolts, rivets, or seams are damaged    

Level gauge or alarms are inoperable    

Vent is obstructed    

Foundation is cracked    

Secondary Containment Tank

Tank surfaces show sign of leakage    

Tank is damaged, rusted, or deteriorated    

Bolts, rivets, or seams are damaged    

Concrete floor/foundation is cracked to allow flow of 
leachate through 

   

Stormwater removal system is inoperable or shows 
evidence of leakage 

   

Piping and Equipment

Flow meter/batcher is/are inoperable    

Transfer pump is inoperable    

Automatic control valve is inoperable    

Blower is inoperable    

Mixer is inoperable    

Piping or valves show evidence of leaking    

Insulation and heat tracing is not functioning properly 
and/or is damaged 

   

Loadout Pad/Sump

Area around pad shows evidence of spillage    

Sump pump is inoperable    

Discharge piping/valves are damaged and/or inoperable    
* Items that are marked “Yes” and which could result in the failure of the tank(s) to contain leachate, remedial measures will 
be taken immediately to correct the deficiency.  Items that are marked “Yes” and which would not result in the failure of the 
tank(s) to contain leachate, remedial measures will be taken as soon as practical. 
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Appendix C 
Quarterly/Annual Training Log Form
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Davidson County Landfill – Phase 2 
Quarterly Leachate Release Prevention Training Log and

Annual Release Response Drill Log 

Date Subject Trainer Attendees 
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Appendix D
Emergency Contacts
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Davidson County Landfill Emergency Contacts 

Charles Brushwood 
Director of Integrated Solid Waste 
Phone: 336-242-2284 
Cell: 336-240-0303 

Steven Sink 
Landfill Manager 
Phone: 336 – 242-2284 
Cell: 336-240-0666 

Hugh Jernigan 
Facility Inspector for NCDENR 
Winston Salem Regional Office 
Phone: 336-771-5093 
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Appendix G

Operations Testing Plan
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Davidson County Landfill – Phase 2 
Operations Manual Training Log 

Date Subject Trainer Attendees 
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SECTION 1.0
CLOSURE PLAN

1.1 OVERVIEW

This plan is intended to serve as a guide for the proposed closure.  A formalized Closure Plan for
each landfill unit (or incremental portion thereof) will be submitted to the Solid Waste Section of
the North Carolina Department of Environment and Natural Resources Division of Waste
Management (DWM) for approval prior to beginning closure construction.

1.2 MAXIMUM CLOSURE AREA AND WASTE CAPACITY

The following are the estimated areas and capacity for each landfill unit to be closed under this
plan.

Landfill Unit Closure Area
(Acres)

Gross Capacity (CY)1 Net (Waste) Capacity
(CY/Tons)1

MSW Landfill Units

Phase 1 (Areas 1 - 3) 15.9
(See Note 2)

2,291,403 2,062,263 CY
1,413,544 Tons

Phase 2 (Area 1) 14.7 903,896 803,343 CY
582,423 Tons

Total (MSW): 30.6 3,195,299 2,772,968 CY
1,948,091 Tons

C&D Landfill Units

Phases 1-4 7.6 308,752 249,868 CY
140,350 Tons

Notes:
1. The volume and tonnage figures assumed for MSW landfill unit are based on the currently

approved Facility Plan (reference:  Permit to Construct Application for Phase 2 Area 1 (Vol. 1 of
2), prepared by Richardson Smith Gardner & Associates, Inc., dated February 2007) plus the
Phase 1 vertical expansion (see Note 3).  Volume and tonnage figures for the C&D landfill are
based on the Facility and Engineering Plan submitted as part of the Permit Amendment
Application for the Phases 3 and 4 landfill units.   Note that the gross capacities reported are from
bottom of waste (top of protective cover or subgrade as appropriate) to top of final cover.

2. The area shown for the Phase 1 MSW unit reflects the area remaining to be closed. 
Approximately 16 acres was closed in 2005 (reference:  Partial Closure Construction CQA
Certification Report, prepared by Joyce Engineering, Inc., dated November 2005).

3. The volumes shown for the Phase 1 vertical expansion are as reported in the Request for Permit
Modification, prepared by Richardson Smith Gardner & Associates, Inc., dated March 2008.
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1.3 FINAL COVER SYSTEM

The final cover systems for the MSW and C&D landfill units will consist of the following
components (top-down):

MSW Landfill Units:

• a 24-inch thick vegetative soil layer;
• a drainage geocomposite (with drainage breaks);
• a 30-mil textured LLDPE geomembrane; and
• a 12-inch thick intermediate cover layer.

C&D Landfill Units:

• an 18-inch thick vegetative soil layer; and
• an 18-inch thick soil liner with a hydraulic conductivity of no more than 1 x 10-5

cm/sec (“compacted soil barrier”).

The final cover system will be placed on prepared intermediate cover at a maximum slope of
4H:1V.  Surface water control devices and landfill gas (LFG) components will also be
incorporated into the final cover of each landfill unit.  The final cover surface will be vegetated
upon completion of the final cover installation according to the project seeding specifications.

Where applicable, placement of the vegetative soil layer over the cover geosynthetics must be
done with care to avoid damage to these materials.  This soil layer should be placed from the
bottom up using a small dozer equipped with low ground contact pressure (6 psi or less) tracks. 
A minimum of 12 inches of soil should be maintained between the dozer tracks and the
underlying geosynthetics.  The soil buffer should receive no compaction other than that provided
by the dozer tracks.  Pans or other heavy equipment should not operate on the vegetative soil
layer.

Refer to the appropriate permit application for a detailed discussion and details related to the
design of the final cover system for each landfill unit.

1.4 LANDFILL GAS SYSTEM

For the MSW landfill units and C&D landfill units, a landfill gas system is provided in the final
cover design.  This system includes a system of collection wells or vents placed within the waste
to capture the gas and either passively vent or flare the gas via utility flares or, as required,
actively collect and flare the gas via header piping and a blower/flare system.  The collection
wells should be placed before any geosynthetics are placed.

Refer to the appropriate permit application for a detailed discussion and details related to the
design of the landfill gas system for each landfill unit.
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1.5 SURFACE WATER SYSTEMS

Precipitation falling on the cover will infiltrate into the cover or run off the cover.  Short-term
the run-off runs down the surface of the intermediate cover.  Long-term the run-off is collected
in a series of drainage breaks built into the areas covered by final cover.  These drainage breaks
are provided along side slopes (rain gutters and/or diversion berms).  Water captured by rain
gutters or diversion berms is routed toward one of the down pipes.  Flow in the down pipes is
routed to the base of the landfill and to one of the site sediment basins.

Refer to the appropriate permit application for a detailed discussion and details related to the
design of surface water systems for each landfill unit.

1.5.1 Incremental Operation

During much of the life of the landfill, surface run-off will be handled by the
intermediate cover system.  Operations must strive to provide operational grading that
encourages run-off from the intermediate cover to drain to the perimeter channels along
the perimeter berms or to areas covered by final cover.  Corrugated polyethylene (CPE)
piping and temporary soil diversion berms must be installed if required to accomplish
this run-off routing.

1.5.2 Required Maintenance

The surface water systems must be inspected annually and immediately after every major
storm.  Sediment build-up in the drainage features/devices must be cleaned out on a
regular basis to promote run-off.  Sediments removed can be used as daily or
intermediate cover.

1.6 CLOSURE SCHEDULE

Closure activities must begin on the following schedule:

MSW Landfill Units (15A NCAC 13B.1627(c)(5)):

No later that 30 days after the date on which the MSWLF unit receives the known
final receipt of wastes; or

If the MSWLF unit has remaining capacity and there is a reasonable likelihood
that the MSWLF unit will receive additional wastes, no later than one year after
the most recent receipt of wastes.

C&D Landfill Units (15A NCAC 13B.0543(c)(5)):

No later that 30 days after the date on which the C&DLF unit receives the known
final receipt of wastes;

No later than 30 days after the date that a 10 acre or greater area of waste, is



Davidson County Landfill Closure And Post-Closure Plan
March 2009 (Revised:  July 2011) CLOSURE PLAN  Page 1.0-4

within in 15 feet of final design grades; or

No later than one year after the most recent receipt of wastes, if the C&DLF unit
has remaining capacity.

Prior to beginning closure of any landfill unit, the County will notify the DWM that a notice of
the intent to close the unit has been placed in the operating record.

All closure activities shall be completed within 180 days.  Exemptions and extensions may be
approved by the DWM.

1.7 CLOSURE VERIFICATION

The following procedures will be implemented following closure:

• A Construction Quality Assurance (CQA) report will be submitted to the DWM. 
This report will describe the observations and tests used before, during, and upon
completion of construction to ensure that the construction materials meet the final
cover design specifications and the construction and certification requirements. 
The CQA report will contain as-built drawings.

• A signed certification from a registered Professional Engineer verifying that
closure has been completed in accordance with the closure plan will be submitted
to the DWM.

• At least one sign notifying all persons of the closing of the landfill (or incremental
portions thereof) and that wastes are no longer accepted will be posted.  Suitable
barriers will be installed as necessary at former access points to prevent new
waste from being deposited.

• Within 90 days, a survey plat, prepared by a registered Professional Land
Surveyor, indicating the location and dimensions of landfill disposal areas, will be
prepared.

• A notation will be recorded on the deed notifying any potential purchaser of the
property that the land has been used as a landfill facility and that future use is
restricted under the approved closure plan.  A copy of the deed notation as
recorded will be filed with the operating record.
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SECTION 2.0
POST-CLOSURE PLAN

2.1 OVERVIEW

This Post-Closure Plan has been developed to outline steps to be taken to ensure the integrity of
the landfill during its post-closure care period.  The post-closure care period will last at least 30
years after final closure and, at a minimum, will consist of the following:

• Maintaining the integrity and effectiveness of final cover system;

• Performing groundwater and surface water monitoring;

• Maintaining and operating a gas monitoring system; and

• Maintaining run-on/run-off controls.

No wastes will remain exposed after closure of the landfill.  Access to the closed site by the
public will not pose a health hazard.

2.2 POST-CLOSURE CONTACT

All correspondence and questions concerning the post-closure care of the landfill should be
directed to:

Davidson County Integrated Solid Waste Management Department
Attn:  Charles Brushwood, Director
1242 Old Highway 29
Thomasville, NC  27360
Phone:  (336) 242-2284
Fax:  (336) 249-7524.

2.3 POST-CLOSURE USE

After filling operations cease at the landfill and the landfill is officially closed in accordance
with the Closure Plan, each landfill unit will be maintained as a grassy hill.  Davidson County
will maintain control of the property and prevent public access to it during the post-closure
period.

There may be (an) access road(s) on the final cover to allow proper maintenance during post-
closure.  Precise location of the access road(s) will be determined as a part of operations.  Low
ground pressure and rubber tire vehicles will be used for maintenance.

Davidson County may consider the possibility of the installation of one or more wind turbines on
top of one or more closed landfill units.  The County may install test devices (anemometers, etc.)
on these units to evaluate this potential.  Test devices are not expected to impact existing final
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cover systems.  An appropriate permit submittal will be made in the future should the County
proceed with the installation of any temporary or permanent device which would impact the final
cover system of any landfill unit.

2.4 MAINTENANCE

2.4.1 Repair of Security Control Devices

All security control devices will be inspected and maintained as necessary to ensure
access to the site is controlled.  Locks, vehicular gates, and fencing will be replaced if
functioning improperly.  Warning signs will be kept legible at all times and will be
replaced if damaged by inclement weather or vandalism.

2.4.2 Erosion Damage Repair

If erosion of the final cover occurs during post-closure, the affected area will be repaired
and reseeded as necessary.  If necessary, rolled erosion control products (RECPs) will be
used to expedite rapid revegetation of slopes and to secure topsoil in place.

2.4.3 Correction of Settlement, Subsidence, and Displacement

Minimum slopes of 5 percent will be maintained after settlement in order to prevent
ponding and allow for proper drainage without infiltration.  If vertical or horizontal
displacement occurs due to differential settlement, cracks will be filled with appropriate
material and final cover will be reestablished.  Excessive vertical displacement is not
anticipated.

2.4.4 Leachate Management System (Lined Units)

In order to maintain the free flow in leachate collection piping, they will be cleared of
debris using the manholes or cleanout locations for access.  If pipes should crush or
buckle within the landfill, leachate will flow through the gravel columns.  The leachate
collection system (LCS) includes a continuous blanket drain on the base of the landfill
which will allow drainage of leachate even in the very unlikely event of total failure of
the leachate collection pipes.

2.4.5 Closure of Leachate Storage Lagoon and Tanks

After closure of the Phase 1 and Phase 2 MSW landfill units have been achieved, the
generation of leachate will eventually curtail.  The flow rate immediately after closure
should decrease to approximately 100 gallons/acre/day.  Toward the end of the 30-year
post-closure period, the flow should approach zero, at which time the storage lagoon
(Phase 1) or the storage tanks (Phase 2) will not be required.  The following procedures
will be followed to properly close the leachate storage lagoon and tanks:

• Completely drain and remove all liquids, sludges, sediments, etc. from the
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storage lagoon or tanks.

• Disassemble the lagoon or tanks, piping, and appurtenances and dispose of
the contents in a manner approved by the DWM.

• Sample and analyze the underlying soil for appropriate constituents
inherent to leachate.  Assess the results for evidence of contaminant
migration.

• If contamination of underlying soils is exhibited, perform an assessment as
to the degree of contamination and develop remedial actions.

• Obtain approval of the DWM for the assessment and associated remedial
measures.

• Perform the remedial actions as necessary to limit any threats to public,
health, and the environment.

• Restore the area(s) to closely match pre-existing conditions in the vicinity
of the containment area(s).  Activities may include:  filling, grading,
topsoiling, and seeding.

2.4.6 Repair of Run-On/Run-Off Control Structures

All drainage swales, ditches, and perimeter channels will be repaired, cleaned, or
realigned in order to maintain their original condition.  Any culverts that are damaged
will be repaired or replaced.

2.4.7 Landfill Gas System

The landfill gas system will be maintained by the County and operated in accordance
with any site air quality permits.  Proper operation of the system is verified through
testing at the landfill gas monitoring wells.

If gas wells/vents do not function as a result of irregular settlement, accumulation of
liquids (condensate, leachate, water), binding or corrosion, additional and/or replacement
wells/vents can be installed if necessary in accordance with the current Landfill Gas
Management Plan.

2.4.8 Groundwater Monitoring Wells

Procedures outlined in the current Water Quality Monitoring Plan or subsequent revision
will take precedence; however, a brief description follows.  All groundwater monitoring
wells have been installed with concrete pads and protective casings to prevent accidental
damage by vehicles and equipment.  The wells are also equipped with a locking cap to
discourage vandalism.  Groundwater wells will be inspected regularly (at the time of
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sampling) to ensure integrity.  Persons inspecting a well should look at the overall
condition of the well, for signs of well tampering, and cracking or degradation of the
concrete pad.  Should a well require replacement, the defective well should be abandoned
in accordance with specifications provided in the SAP and a new well installed at a
location that is approved by the DWM.

2.5 MONITORING PLAN

The closed unit will be monitored for a minimum of 30 years.  A series of inspections will be
scheduled to ensure the integrity and effectiveness of the final cover system, surface water
systems, groundwater monitoring system, landfill gas system, and to protect human health and
the environment.

2.5.1 Inspection Frequencies

Inspections to be conducted during the post-closure care period will occur regularly as
shown in Table 2.1.

2.5.2 Quarterly Inspections

Quarterly inspections of the closed site will be conducted by the County.  These
inspections will include examination of the security control devices for signs of
deterioration or vandalism to ensure access to the site is limited to authorized persons. 
Each disposal area will be checked to ensure the integrity of the final cover system is
maintained, erosion damage is repaired, vegetative cover persists, and that cover
settlement, subsidence, and displacement are minimal.  Drainage swales and channels
will be cleared of litter and debris and benchmark integrity will be noted and maintained.

2.5.3 Semi-Annual Inspections

Semi-annual inspections of the site during the post-closure period will be conducted by
the County with attention paid to integrity and drainage of the final cover system and
condition of the groundwater and gas monitoring systems.

A report of findings will be made to the responsible party, including recommendations
for actions deemed necessary to ensure the site continues to meet the closure performance
standard.

2.6 ENGINEERING CERTIFICATION

Based on the County's monitoring reports, annual certifications by a registered engineer will be
placed in the operating record.  They will certify that the closure plan has been followed, noting
discrepancies along with the corrective actions undertaken.  At the end of the post closure
period, the individual certifications will be compiled into a final document and forwarded to the
DWM.
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TABLE 2.1: POST-CLOSURE INSPECTION FREQUENCIES

INSPECTION ACTIVITY YEAR 1 YEARS 2-30

Security Control Devices Quarterly Quarterly

Vegetative Cover Condition Quarterly1 Quarterly

Surface Water Systems Quarterly1 Quarterly

Erosion Damage Quarterly1 Quarterly

Cover Drainage System Quarterly1 Semi-Annually

Cover Settlement, Subsidence, and Displacement Quarterly1 Semi-Annually

Leachate Management System Quarterly Semi-Annually

Landfill Gas System Quarterly2 Semi-Annually2

Water Quality Monitoring Semi-Annually3 Semi-Annually3

Landfill Gas Monitoring Quarterly4 Quarterly4

Benchmark Integrity Annually Annually

Leachate Collection Pipe Inspection/Cleanout See Note 5

Notes:

1. These items will be inspected after each large storm event (i.e. > 1 inch in any 24
hours).

2. Or in accordance with the current Landfill Gas Management Plan or air quality
permit(s).

3. Or in accordance with groundwater monitoring schedule described in the current
Water Quality Monitoring Plan.

4. Or in accordance with the current LFG Monitoring Plan.
5. Remote camera inspection and flushing (if necessary) of leachate collection

piping (portion that can be inspected and cleaned) will be performed every 3
years.  If piping is mostly clean at a 3-year interval, the County may petition the
DWM to increase the inspection/cleaning frequency to a 5-year interval.
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SECTION 3.0
CLOSURE/POST-CLOSURE COST ANALYSIS

3.1 OVERVIEW

The purpose of this section is to provide a written estimate in current dollars of all costs
associated with all activities specified in the written closure and post-closure plans which have
been developed for the MSW (Phases 1 and 2) and the C&D (Phases 1 and 2) landfill units of the
Davidson County Landfill.

3.2 ESTIMATED CLOSURE COSTS

Tables 3.1A, 3.1B, and 3.1C summarize the estimated costs for complete closure of the MSW
Phase 1 (Areas 1 - 3), MSW Phase 2 (Area 1) and C&D (Phases 1-4) landfill units, respectively
(the current maximum area to be closed).  The cost estimate for each unit is based on a third
party providing the necessary services and includes labor in the unit prices given.  The estimated
closure costs will be reviewed and updated as required to reflect adjustments for inflation,
increased costs in construction or materials, or any other adjustments to the Closure Plan.

3.3 ESTIMATED POST-CLOSURE COSTS

Tables 3.2A, 3.2B, and 3.2C summarize the estimated costs for the post-closure care
maintenance activities for the MSW Phase 1 (Areas 1 - 3), MSW Phase 2 (Area 1) and C&D
(Phases 1-4) landfill units, respectively.  The cost estimate for each unit is based on a third party
providing the necessary services and includes labor in the unit prices given.  The estimated post-
closure costs will be reviewed and updated as required to reflect adjustments for inflation, rising
costs of anticipated post-closure care, or any other adjustments to the Post-Closure Plan.

3.4 ESTIMATED ASSESSMENT AND CORRECTIVE ACTION COSTS

Table 3.3 summarizes the current potential assessment and corrective (remedial) action cost for
the landfill facility.  This cost is based on the required minimum amount ($3,000,000) per NCGS
130A 295.2(h) and includes amounts for water quality and landfill gas (LFG) monitoring and
reporting (per NC DWM policy) plus contingency funds to cover potential future assessment and
corrective action costs.
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TABLE 3.1A:  MSW - PHASE 1 - CLOSURE COST ESTIMATE1

ITEM QUANTITY UNITS UNIT COST ITEM COST
(2011 $)

Surface Preparation 15.9 Acre $10,000 $159,000

Landfill Gas System 15.9 Acre $15,000 $238,500

30 mil Textured LLDPE Geomembrane 693,000 SF $0.45 $311,850

Drainage Geocomposite 693,000 SF $0.55 $381,150

Vegetative Soil Layer (24") 52,000 CY $5.00 $260,000

Erosion Control (Rain Gutters,
Diversion Berms, Down Pipes,
Drainage Channels, Etc.)

15.9 Acre $15,000 $238,500

Revegetation 15.9 Acre $1,500 $23,850

Surveying 15.9 Acre $2,000 $31,800

Subtotal: $1,644,650

Bonds, Mobilization, & Insurance (4% of Subtotal): $65,786

Subtotal: $1,710,436

Contingency (10%): $171,044

Construction Subtotal: $1,881,480

Engineering 15.9 Acre $2,000 $31,800

CQA 15.9 Acre $6,000 $95,400

TOTAL: $2,008,680

Notes:

1. Assumes closure of 15.9 acres (Phase 1 - Areas 1-3).
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TABLE 3.1 B:  MSW - PHASE 2 - CLOSURE COST ESTIMATE1

ITEM QUANTITY UNITS UNIT COST ITEM COST
(2011 $)

Surface Preparation 14.7 Acre $10,000 $147,000

Landfill Gas System 14.7 Acre $15,000 $220,500

30 mil Textured LLDPE Geomembrane 641,000 SF $0.45 $288,450

Drainage Geocomposite 641,000 SF $0.55 $352,550

Vegetative Soil Layer (24") 48,000 CY $5.00 $240,000

Erosion Control (Rain Gutters,
Diversion Berms, Down Pipes,
Drainage Channels, Etc.)

14.7 Acre $15,000 $220,500

Revegetation 14.7 Acre $1,500 $22,050

Surveying 14.7 Acre $2,000 $29,400

Subtotal: $1,520,450

Bonds, Mobilization, & Insurance (4% of Subtotal): $60,818

Subtotal: $1,581,268

Contingency (10%): $158,127

Construction Subtotal: $1,739,395

Engineering 14.7 Acre $2,000 $29,400

CQA 14.7 Acre $6,000 $88,200

TOTAL: $1,856,995

Notes:

1. Assumes closure of 14.7 acres (Phase 2 - Area 1).
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TABLE 3.1C: C&D UNIT - CLOSURE COST ESTIMATE1

ITEM QUANTITY UNITS UNIT COST ITEM COST
(2011 $)

Surface Preparation 7.6 Acre $2,000 $15,200

Landfill Gas System 7.6 Acre $3,000 $22,800

Compacted Soil Barrier (18") 18,400 CY $7.00 $128,800

Vegetative Soil Layer (18") 18,400 CY $4.00 $73,600

Erosion Control (Diversion Berms,
Down Pipes, Drainage Channels, Etc.)

7.6 Acre $5,000 $38,000

Revegetation 7.6 Acre $1,500 $11,400

Surveying 7.6 Acre $2,000 $15,200

Subtotal: $305,000

Bonds, Mobilization, & Insurance (4% of Subtotal): $12,200

Subtotal: $317,200

Contingency (10%): $31,720

Construction Subtotal: $348,920

Engineering 7.6 Acre $2,000 $15,200

CQA 7.6 Acre $6,000 $45,600

TOTAL: $409,720

Notes:

1. Assumes closure of 7.6 acres (Phases 1 - 4).
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TABLE 3.2A:  MSW - PHASE 1 - POST-CLOSURE COST ESTIMATE1

ITEM QUANTITY UNIT UNIT COST TOTAL
(2011 $)

Site Inspection And Record Keeping 60 HR $75 $4,500

Revegetation (5% Total Area) 2 Acre $1,500 $3,000

Mowing (once per year) 32 Acre $100 $3,200

Erosion Control 1 LS $5,000 $5,000

Gates/Fences/Access 1 LS $2,000 $2,000

Leachate Management2 1 LS $43,287 $43,287

Subtotal: $60,987

Contingency (10%): $6,099

ANNUAL TOTAL: $67,086

30-YEAR TOTAL: $2,012,580

Notes:

1.  Assumes post-closure of MSW Phase 1 (Areas 1 - 3) (31.9 Ac.).
2.  Leachate treatment based on 100 gal/ac/day x 31.9 acres lined x 365 x $20/1,000 gal.

($23,287/year) plus $5,000/year staff cost plus $3,000/year lab cost plus $2,000/year
leachate collection line cleanout costs.  Also include $10,000 per year to account for
decommissioning leachate facilities (leachate storage lagoon) ($300,000 assumed) at the
end of the post-closure period.
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TABLE 3.2B:  MSW - PHASE 2 - POST-CLOSURE COST ESTIMATE1

ITEM QUANTITY UNIT UNIT COST TOTAL
(2011 $)

Site Inspection And Record Keeping 60 HR $75 $4,500

Revegetation (5% Total Area) 1 Acre $1,500 $1,500

Mowing (once per year) 15 Acre $100 $1,500

Erosion Control 1 LS $5,000 $5,000

Gates/Fences/Access 1 LS $2,000 $2,000

Leachate Management2 1 LS $30,731 $30,731

Subtotal: $45,231

Contingency (10%): $4,523

ANNUAL TOTAL: $49,754

30-YEAR TOTAL: $1,492,620

Notes:

1.  Assumes post-closure of MSW Phase 2 (Area 1) (14.7 Ac.)
2.  Leachate treatment based on 100 gal/ac/day x 14.7 acres lined x 365 x $20/1,000 gal.

($10,731/year) plus $5,000/year staff cost plus $3,000/year lab cost plus $2,000/year
leachate collection line cleanout costs.  Also include $10,000 per year to account for
decommissioning leachate facilities (leachate storage lagoon) ($300,000 assumed) at the
end of the post-closure period.
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TABLE 3.2C:  C&D UNIT - POST-CLOSURE COST ESTIMATE1

ITEM QUANTITY UNIT UNIT COST TOTAL
(2011 $)

Site Inspection And Record Keeping 20 HR $75 $1,500

Revegetation (5% Total Area) 0.4 Acre $1,500 $600

Mowing (once per year) 8 Acre $100 $800

Erosion Control 1 LS $2,000 $2,000

Gates/Fences/Access 1 LS $1,000 $1,000

Subtotal: $5,900

Contingency (10%): $590

ANNUAL TOTAL: $6,490

30-YEAR TOTAL: $194,700

Notes:

1.  Assumes post-closure of C&D Phases 1- 4 (7.6Ac.).
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TABLE 3.3:  ASSESSMENT & CORRECTIVE ACTION COST ESTIMATE1

ITEM ANNUAL COST 30-YEAR TOTAL
(2011 $)

MSW - Phase 1 Unit (See Notes 2 and 5):
Water Quality Monitoring & Reporting

LFG Monitoring & Reporting

$30,000

$  6,000

$900,000

$180,000

MSW - Phase 2 Unit (See Notes 3 and 5):
Water Quality Monitoring & Reporting

LFG Monitoring & Reporting

$30,000

$  6,000

$900,000

$180,000

C&D Unit (See Notes 4 and 5):
Water Quality Monitoring & Reporting

LFG Monitoring & Reporting

$10,000

$  4,000

$300,000

$120,000

Subtotal: $2,580,000

Contingency: $   420,000

TOTAL: $3,000,000

Notes:

1.  Per NCGS 130A 295.2(h).
2. The water quality monitoring and reporting cost for the Phase 1 MSW landfill unit

assumes 15 long-term wells/points sampled semi-annually @ $15,000 per event (annual
cost = $30,000).

3. The water quality monitoring and reporting cost for the Phase 2 MSW landfill unit
assumes 15 long-term wells/points sampled semi-annually @ $15,000 per event (annual
cost = $30,000).

4. The water quality monitoring and reporting cost for the C&D landfill unit assumes 5
long-term wells/points sampled semi-annually @ $5,000 per event (annual cost =
$10,000).

5. The LFG monitoring and reporting costs assume quarterly monitoring for each unit at a
cost of:  $1,500/event (Phase 1 MSW) (annual cost = $6,000); $1,500/event (Phase 2
MSW) (annual cost = $6,000); and $1,000/event (C&D) (annual cost = $4,000). 


