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OPERATION AND WASTE ACCEPTANCE PLAN 
EDGECOMBE COUNTY C&D LANDFILL 

(PERMIT# 33-01) 
EDGECOMBE COUNTY, NORTH CAROLINA 

 
 

1. BACKGROUND INFORMATION 

1.1 Introduction 
This Operation Plan is presented to provide the necessary requirements as specified in the 
Solid Waste Management Rules, Section .0542.  The purpose of the Operation Plan is to 
provide details of the facility procedures and policies of the Edgecombe County C&D 
Landfill in a single document for use at the facility.  The information contained in this 
plan shall be used to assist Edgecombe County in the day-to-day operations and the 
periodic maintenance and monitoring requirements during the operation of the landfill.  
Included in this plan are sections concerning waste acceptance, landfill and site 
operations and maintenance, and recordkeeping. 

1.2 Project Information 
The Edgecombe County C&D Landfill is located on State Route 1601 (Colonial Road) 
approximately 4.5 miles south of Tarboro, North Carolina.  The existing landfill site is 
bounded to the north by Jerry's Creek, to the east by State Route 1601 and to the west and 
south by undeveloped agricultural land.  The landfill site is shown on the Site Vicinity 
Map (Title Sheet).  Beyond Jerry’s Creek to the north is the “old landfill,” a pre-Subtitle 
D landfill which stopped receiving waste in 1979.  The northern old landfill is identified 
as Facility No. NONCD0000653 on the North Carolina Inactive Hazardous Sites Branch 
(IHSB) Inactive Hazardous Waste Sites Inventory.  North of the northern old landfill is 
Wright’s Creek, which merges with Jerry’s Creek east (downstream) of the site. 
 
The existing construction and demolition (C&D) landfill is operated on top of a closed 
municipal solid waste (MSW) unit.  The MSW unit consists of two sections, an eastern 
section and a western section.  The eastern section is approximately 33 acres, began 
receiving waste in 1979, and was closed in 1991.  The cap in this area consists of 2 feet 
of soil.  The western section is approximately 35 acres, began receiving waste in 1991 
and was closed in 2000.  The cap consists of 2.5 feet of soil. 
 
The North Carolina Department of Environment and Natural Resources (NCDENR) 
issued Permit No. 33-01 to construct and operate a C&D landfill unit over the existing 
closed MSW unit on December 30, 1997.  The County has continued to operate the C&D 
landfill in accordance with that permit since that time.  The landfill currently receives an 
average of approximately 45 tons of C&D waste per day based on waste receipts over the 
past five (5) years, although it received as much as 600 tons per day of waste in 1999-
2000 following Hurricane Floyd. 
 

1 
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Waste operations on the facility properly, which are located west of State Route 1601 
(Colonial Road) include: 

• Tire collection area for shipment to an off-site vendor; 
• Equipment Maintenance buildings, and  
• Employee break trailer. 

 
Other waste operations on the facility property, which are located east of State Route 
1601 (Colonial Road) include: 
 

• MSW Transfer Facility which operates under Permit No. 33-02T; 
• Yard Waste Processing Area; 
• Pesticide Container Recycling Building for shipment to an off-site vendor; 
• White goods collection area for shipment to an off-site vendor; 
• Borrow areas for landfill cover soils; and  
• Several buildings used for office, equipment maintenance, and employee break 

trailer. 
 
A water supply well is located on-site at the County-owned property on the east side of 
Colonial Road; however, this well has been removed from service.  The water for the 
facility is supplied from the County-wide municipal water distribution system. 

2. WASTE ACCEPTANCE AND DISPOSAL 

2.1 General Requirements 

2.1.1 Waste Acceptance 
The Edgecombe County C&D Landfill shall only accept those wastes it is permitted to 
receive, which includes the following: 
 

• Land-clearing debris as defined in North Carolina General Statutes (G.S), 130A-
290, specifically, solid waste which is generated solely from land-clearing 
activities, such as stumps, trees, etc.; 

 
• Inert debris defined as solid waste which consists solely of material that is 

virtually inert, such as brick, concrete, rock and clean soil; 
 

• Asphalt in accordance with G.S. 130A-294(m); 
 

• Construction and demolition debris defined as solid waste resulting solely from 
construction, remodeling, repair or demolition operations on pavement, buildings, 
or other structures; 

 
• C&D like waste that are similar to wastes typically found in the land clearing-

inert debris and C&D waste streams consisting of:  roofing shingle waste from the 
manufacturer, waste building materials from mobile home/modular home 
manufacturer and wooden pallets; and 
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• Asbestos waste as described in Section 2.1.2 below. 

 
Other wastes may be approved by the Division upon receipt of a written request with the 
specific waste type, how its generated, how much is generated; along with any additional 
information the Division may request to render a final decision on the disposal options 
for the waste. 
 
Yard trash, as defined in G.S. 130A-290, shall not be disposed in the landfill area. 
However, yard trash, along with land-clearing debris, may be accepted for processing in 
the Yard Waste Processing Area. 
 
The landfill operator shall notify the Division within 24 hours of any attempt to dispose 
of any waste products not approved by the Division for disposal at the facility. 

2.1.2 Asbestos Waste 
Regulated asbestos waste received at the landfill shall be managed in accordance with 40 
CFR 61.  Edgecombe County requires a 24 hour notice prior to receiving any shipment of 
asbestos.  Each shipment will include the current North Carolina Asbestos Waste 
Shipment Record from North Carolina Department of Health and Human Services, 
Division of Public Health, Health Hazards Control Unit.  The regulated asbestos waste 
will be disposed of at the bottom of the working face and covered immediately with soil 
in a manner that will not cause airborne conditions.  Non-regulated asbestos waste may 
be comingled with other waste and disposed of in the landfill.  If non-friable asbestos is 
identified by the County’s waste screening and acceptance program and is separated from 
other wastes, it will be disposed of at the bottom of the working face and covered 
immediately with soil in a manner that will not cause airborne conditions. 
 

2.2 Wastewater Treatment Sludge 
The landfill shall not accept wastewater treatment sludge as waste for disposal in the 
landfill.  However, the landfill may accept wastewater treatment sludge, with prior 
approval of the Division, for utilization as a soil conditioner and incorporated into or 
applied onto the vegetative growth layer.  The wastewater treatment sludge shall neither 
be applied at greater than agronomic rates nor to a depth greater than six (6) inches. 

2.3 Waste Exclusions 
The following waste shall not be accepted by the facility for disposal: 
 

• 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); 
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• 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 

Division 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 shall not be accepted if separate from C&D landfill 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. 
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Waste accepted for disposal in a landfill unit shall be readily identifiable as C&D waste.  
C&D waste that has been shredded, pulverized or otherwise processed shall not be 
accepted for disposal from a facility unless that facility 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.  A 
waste screening and acceptance program is provided below. 
 
Edgecombe County shall not knowingly dispose any type or form of C&D waste that is 
generated within the boundaries of a unit of local government that by ordinance prohibits 
generators or collectors of C&D waste from disposing that type or form of C&D waste or 
requires generators or collectors of C&D waste to recycle that type or form of C&D 
waste. 

2.4 Waste Screening and Acceptance Program 
The County conducts a waste screening and acceptance program at the facility for 
detecting and preventing disposal of hazardous waste, liquid waste, MSW, industrial 
waste or waste not characterized as land clearing and inert debris (LCID) or C&D.  The 
program consists of random inspections of incoming loads.  One inspection is performed 
on a minimum weekly basis for commercial and industrial waste.  The selection of the 
vehicle that will have its load inspected is the responsibility of the Operations Manager or 
a person he designates.  The selection is made at the scales.  The hauler is required to sign 
the Pre-Acceptance Agreement as shown in the Appendix I.  The Scale Technician 
notifies the landfill facility's Screening Inspector (chosen by Operations Manager and 
adequately trained) to meet the designated hauler at an area specifically set aside for 
conducting screening inspections away from the working face and any on-going landfill 
operations.  The hauler dumps the load of waste, and then the Screening Inspector sorts 
through the waste using a loader or other similar equipment for handling bulky materials 
and by hand with a rake or shovel.  Once the waste is spread thin enough to observe the 
entire load, the inspector records the information required on the Detailed Screening 
Report form and Waste Screening Check List as shown in Appendix I.  If hazardous 
waste, liquid waste, MSW, industrial waste or waste not characterized as LCID or C&D 
are not found in the inspected load, then the waste is disposed of on the working face in 
the cell immediately after completion of the inspection. 
 
If hazardous waste, liquid waste, MSW, industrial waste or waste not characterized as 
LCID or C&D are identified in the load, the Screening Inspector shall immediately notify 
the Operations Manager.  If hazardous waste is identified, the hazardous materials 
emergency response team for Edgecombe County shall also be notified.  If liquid waste is 
discovered, it shall be contained temporarily until an absorbent can be placed or until 
proper containers are available for pumping.  The saturated absorbent or containers will 
then be disposed of at an appropriate facility.  The hazardous waste shall be contained in 
the same manner as the liquid waste and will be disposed of at a suitable facility for 
hazardous waste as determined by the emergency response team or a qualified 
environmental/hazardous waste consultant.  If MSW, industrial waste or waste not 
characterized as LCID or C&D are identified in the load, the material will be removed by 
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the responsible party for disposal at an appropriate facility.  The landfill staff will record 
the identity of the hauler and generator of the unauthorized waste. 
 
In addition, the scale personnel and operators shall be educated to recognize probable 
violations to the acceptable waste guidelines.  Personnel will attempt to halt the disposal 
of unauthorized waste and have the material removed by the responsible party if non-
hazardous.  If the waste is thought to be hazardous, the procedures described above will 
be implemented.  If the presence of excluded waste is discovered only after spreading and 
compaction has commenced, the operator will contact the scale house to establish the 
hauler and generator responsible for the load so that they can be made aware of their 
mistake and their future loads inspected more carefully. 
 
Records of the inspections shall be maintained in the Operating Record for the facility.  
Sample forms for the screening inspections are provided in Appendix I.  Facility 
personnel involved with the screening inspections shall be trained for identification of 
hazardous and liquid wastes through programs offered by the State or by SWANA.  
Records of the training shall be maintained in the Operating Record for the facility and 
include the following: 
 

1. Date of training. 
2. A statement asserting that the training included: 

A. Recognition of regulated hazardous waste, liquid waste, PCBs and banned 
items. 

B. Hazardous waste safety precautions. 
3. Written acknowledgement of training by facility personnel. 

 
The landfill operator shall notify the Division within 24 hours of any attempt to dispose 
of any waste products not approved by the Division for disposal at the facility. 

3. COVER MATERIAL 

3.1 General Requirements 
The solid waste disposed of in the landfill shall be covered with six (6) inches of earthen 
material, or approved alternate cover material and thickness, when the waste disposal 
area exceeds one-half acre and at least once weekly.  Cover shall be placed at more 
frequent intervals if necessary to control disease vectors, fires, odors, blowing litter, and 
scavenging.  A notation of the date and time of the cover placement shall be recorded in 
the Operating Record.  Any asbestos waste received at the landfill shall be covered 
immediately with cover material in a manner that will not cause airborne conditions. 

3.2 Inactive Areas 
Areas which will not have additional wastes placed on them for three (3) months or more, 
but where final termination of disposal operations has not occurred, shall be covered and 
stabilized with vegetative ground cover or other stabilizing material. 
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3.3 Alternate Cover Material and Thickness 
Currently, Edgecombe County does not utilize alternate cover materials or thicknesses.  
However, the landfill may utilize alternative materials or an alternative thickness of cover 
for the landfill units following approval by the Division.  A demonstration shall be 
performed to show that the alternative material or thickness controls disease vectors, 
fires, odors, blowing litter, and scavenging without presenting a threat to human health 
and the environment.  Once approval by the Division is given, this approval will extend 
to all units at the facility. 

4. WASTE SPREADING AND COMPACTING 
Edgecombe County shall restrict solid waste placement to the smallest area feasible for 
operations.  The solid waste shall be compacted as densely as practical using landfill 
compactors and dozers.  Fencing and/or diking shall be provided within the landfill area 
to confine solid waste which is subject to be blown by the wind.  At the conclusion of 
each operating day, windblown material resulting from the operation shall be collected 
and disposed of. 
 

5. DISEASE VECTOR CONTROL 
Control of vectors, such as rodents, flies, mosquitoes, or other animals or insects, capable 
of transmitting disease to humans, is an important environmental control.  Control is 
accomplished by denying them a source of food and water through the use of cover, 
proper grading, and only accepting waste the facility is permitted to receive. 

6. AIR CRITERIA AND FIRE CONTROL 

6.1 Compliance 
The following State Implementation Plan (SIP) applies to Edgecombe County: 
 

Edgecombe County Redesignation Demonstration and Maintenance Plan for the 
Rocky Mount, North Carolina 8-hour Ozone Nonattainment Area 

 
The SIP includes federal and state control measures.  The measures which directly affect 
the Landfill include the on-board diagnostic vehicle inspection and maintenance program 
and an open burning ban during ozone action days.  Currently, the Landfill is in general 
compliance with this SIP. 

6.2 Open Burning 
Open burning of solid waste, except for the approved burning of land clearing debris 
generated on-site or debris from emergency clean-up operations, shall be prohibited at the 
landfill.  Prior to any burning which meets the above criteria, a request shall be sent to the 
Division for review and approval.  A notation of the date of approval and the name of the 
Division personnel who approved the burning shall be included in the Operating Record. 
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6.3 Equipment 
Equipment and stockpiled soil is available to control accidental fires.  Edgecombe 
County has made arrangements with the Princeville Fire Department to immediately 
provide fire-fighting services as needed. 

6.4 Notification 
Any fires or explosions that occur at the facility shall be verbally reported to the Division 
within 24 hours and written notification provided within 15 days.  Written notification 
shall include the suspected cause of fire or explosion, the response taken to manage the 
incident, and the action(s) to be taken to prevent the future occurrence of fire or 
explosion. 

7. ACCESS AND SAFETY 

7.1 Site Access 
Edgecombe County’s Solid Waste operations are located on both the east and west side 
of Colonial Road.  Access to the entrances to the site is controlled by means of gates.  
During operation, vehicles entering the site are directed to the east side of the facility 
(east of Colonial Road) to pass through the security check station and weigh scales.  After 
loads have been weighed and approved for disposal by the scale personal, vehicles 
disposing of C&D Waste are directed to the landfill located on the west side of Colonial 
Road.  The eastern boundary of the landfill, along Colonial Road, and the southeast 
boundary of the landfill are fenced.  Access to the unfenced portions of the southern and 
western landfill boundary is prevented by dense woods and a deep perimeter ditch.  
Access to the unfenced northern landfill boundary is prevented by dense woods and 
Jerry’s Creek.  

7.2 Personnel 
An individual trained in landfill operations shall be on duty at the site while the facility is 
open for public use and at all times during active waste management operations to ensure 
compliance with operational requirements. 

7.3 Access Roads 
Access roads to the site are of all weather construction and shall be maintained in good 
condition. 

7.4 Dust Control 
Dust generated due to landfill activities will be controlled through the application of 
water by truck or other approved dust control procedures, if necessary.  Removal of mud 
and dirt from the roads will also be a part of the dust control measures and be 
accomplished with a motor grader.  Additionally, cover will be stabilized, as required, 
which will minimize the blowing of dust on-site. 

7.5 Facility Signs 
Signs providing information on disposal procedures, the hours that the site is open for 
public use, the permit number, and other pertinent information, such as scale location, are 
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posted at the site entrance.  A sign is posted at the landfill entrance which states that 
liquid, hazardous, and municipal solid wastes are excluded from the C&D Landfill. 

7.6 Traffic Signs 
Traffic signs and markers are provided as necessary to promote an orderly traffic pattern 
to and from the disposal area and maintain efficient operating conditions 

7.7 Waste Removal 
The removal of solid waste from the C&D landfill is prohibited.  The general public is 
prohibited from removal activities on the working face. 

8. EROSION AND SEDIMENTATION CONTROL 

8.1 Control Measures 
Erosion/sedimentation control structures, which include sediment basins, check dams, 
and diversion ditches, are used to prevent excessive on-site erosion and prevent sediment 
from leaving the site.  Vegetative cover is also used to reduce erosion and prevent off-site 
transportation of sediment.  Maintenance of the control structures will be in accordance 
with the Erosion and Sedimentation Control Plan for the site. 
 
Sedimentation basins shall be checked after periods of significant run-off.  Sediment shall 
be removed from the basin to its original dimensions when sediment accumulates to one 
half of the design depth.  The sedimentation basins, embankments, spillways and outlets 
shall also be inspected for erosion damage.  Necessary repairs shall be made 
immediately.  Any trash or debris within the sedimentation basin riser pipe shall be 
removed. 
 
Existing check dams and diversion ditches shall be inspected for damage after each 
significant rainfall event.  Any sediment accumulated behind check dams shall be 
removed.  Check dams, riprap-lined channels and outlet protection used to prevent 
damage to channel vegetation shall be inspected for wash-outs.  Riprap shall be added to 
these areas as needed to maintain integrity of the structure.  Siltation that has 
accumulated in diversion ditches shall be removed periodically to maintain adequate flow 
capacity. 
 
Borrow areas shall be graded to promote positive drainage of surface water out of the 
area. 

8.2 Vegetative Cover 
Embankment slopes shall be periodically monitored for erosion and shall be mowed at 
least once a year.  The embankment slopes shall be refertilized in the second year unless 
vegetation growth is fully adequate.  Any damaged areas shall be reseeded, fertilized and 
mulched immediately.  Seeding, fertilizing and mulching shall be in accordance with the 
North Carolina Erosion and Sedimentation Control Guidelines. 
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9. DRAINAGE CONTROL AND WATER PROTECTION 

9.1 Surface Water Diversion 
Surface water will be diverted from the operational area.  A drainage feature at the center 
of the active area collects the surface water run-off and directs the flow toward Jerry’s 
Creek. 
 
Other surface drainage features collect surface water run-off from an area of the eastern 
side of the landfill.  Surface water from this portion of the site flows around the eastern 
end of the landfill through drainage ditches that flow into Jerry's Creek and eventually to 
the Tar River. 

9.2 Surface Water Impoundment 
Surface water shall not be impounded over or in the waste.  The waste surface shall be 
graded and soil berms used as necessary to divert surface water away from the 
operational area and away from the waste. 

9.3 Waste Disposal 
Waste shall not be disposed of in water.  The waste surface shall be graded and soil 
berms used as necessary to divert surface water away from the operational area and away 
from the waste. 

9.4 Leachate Handling 
Leachate at the facility is currently contained on-site.  If it becomes necessary to collect 
leachate, methods for leachate handling will be evaluated at that time.  Leachate handling 
methods will be submitted to NCDENR and other relevant and appropriate agencies for 
review and approval at that time. 

9.5 Pollution Discharge 
Edgecombe County shall operate the landfill in ways to prevent the discharge of 
pollutants into waters of the United States, including wetlands, that violates any 
requirements of the Clean Water Act, including the National Pollutant Discharge 
Elimination System (NPDES) requirements, pursuant to Section 402. 
 
Edgecombe County shall also operate the landfill in ways to prevent the discharge of a 
nonpoint source of pollution to waters of the United States, including wetlands, that 
violates any requirement of an area-wide or State-wide water quality management plan 
that has been approved under Section 208 or 319 of the Clean Water Act, as amended. 

10. SURVEY FOR COMPLIANCE 
In accordance with Solid Waste Management Rules, Section .0542(m), within 60 days of 
Edgecombe County’s receipt of the Division's written request, Edgecombe County shall 
conduct a survey of active or closed portions of unit or units at the facility in order to 
determine whether operations are being conducted in accordance with the approved 
design and operational plans.  The survey shall be performed by a registered land 
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surveyor (RLS) duly authorized under North Carolina law to conduct such activities.  
Edgecombe County shall then report the results of such survey, including a map produced 
by the survey, to the Division within 90 days of receipt of the Division's request. 
 
Operations personnel will periodically monitor landfill top and side slope elevations with 
a level or through construction staking by a land surveyor.  When top and side slope 
elevations approach design grades, the final waste grades will be staked to provide filling 
operations consistent with the approved Drawings. 

11. OPERATING RECORD AND RECORDKEEPING 

11.1 Recorded Information 
Edgecombe County shall maintain on-site the following information: 
 

• Records of random waste inspections, monitoring results, certifications of 
training, and training procedures required by the Solid Waste Management Rules, 
Section .0544; 

• Amounts by weight of solid waste received at the facility to include, consistent 
with G.S. 130A-309.09D, county of generation; 

• Any demonstration, certification, finding, monitoring, testing, or analytical data 
required by the Solid Waste Management Rules, Sections .0544 through .0545; 

• Any closure or post-closure monitoring, testing, or analytical data as required by 
the Solid Waste Management Rules, Section .0543; 

• Any cost estimates and financial assurance documentation required by the Solid 
Waste Management Rules, Section .0546; 

• Notation of date and time of placement of cover material; and 
• All audit records, compliance records and inspection reports. 

11.2 Information Availability 
Information contained in the Operating Record shall be furnished to the Division 
according to the permit or upon request, or be made available for inspection by the 
Division. 

11.3 Additional Items Included in Operating Record 
The Operating Record shall also include: 

• A copy of the approved operation plan;  
• A copy of the current Permit to Construct and Permit to Operate; and  
• The Monitoring Plan included as appendices to the Operation Plan. 

 
 



Operation and Waste Acceptance Plan S&ME Job No. 1054-07-242 
Edgecombe County C&D Landfill, Tarboro, NC June 2008 
 

 

FIGURES 
 























Operation and Waste Acceptance Plan S&ME Job No. 1054-07-242 
Edgecombe County C&D Landfill, Tarboro, NC June 2008 
 

 

APPENDIX I 
(WASTE SCREENING AND ACCEPTANCE PROGRAM SAMPLE FORMS) 











Operation and Waste Acceptance Plan S&ME Job No. 1054-07-242 
Edgecombe County C&D Landfill, Tarboro, NC June 2008 
 

 

APPENDIX II 
(WATER QUALITY MONITORING PLAN) 



 
WATER QUALITY MONITORING PLAN 

EDGECOMBE COUNTY LANDFILL 
(PERMIT # 33-01) 

TARBORO, NORTH CAROLINA 
S&ME Project No. 1054-07-242 

 
 
 

Prepared For: 
 

Edgecombe County 
P.O. Box 10 

Tarboro, NC 27886 
 
 
 
 
 
 
 

Prepared By: 
 
 
 
 

3201 Spring Forest Road 
Raleigh, NC. 27616 

 
 
 

June 30, 2008 





Water Quality Monitoring Plan S&ME Job No. 1054-07-242 
Edgecombe County Landfill, Tarboro, NC June 2008 
 
 
 TABLE OF CONTENTS 

1.0 BACKGROUND INFORMATION.................................................1 
1.1 Introduction.................................................................................... 1 
1.2 Project Information........................................................................ 1 

2.0 GEOLOGY AND HYDROGEOLOGY STUDY ...............................3 
2.1 Regional Physiography ................................................................. 3 
2.2 Regional Geology .......................................................................... 3 
2.3 Site Topography............................................................................. 4 
2.4 Site Soil Classification .................................................................. 4 
2.5 Site Geology................................................................................... 5 
2.6 Hydrogeologic Setting................................................................... 5 
2.6.1 Surface Water – Pre Landfill .......................................................... 5 
2.6.2 Surface Water – Operating Landfill ................................................ 5 
2.6.3 Groundwater Hydrogeology ........................................................... 6 
2.6.4 Site Hydrology................................................................................ 7 
2.7 Hydraulic Conductivity.................................................................. 7 
2.7.1 Darcy’s Velocity.............................................................................. 8 
2.7.2 Seepage Velocity ........................................................................... 8 

3.0 EVALUATION OF EXISTING MONITORING SYSTEM................9 
3.1 Existing Monitor Wells .................................................................. 9 
3.2 Existing Monitor Well Construction ............................................. 9 
3.3 Existing Surface Water Sampling Locations............................. 10 

4.0 UPGRADED GROUNDWATER MONITORING NETWORK.........11 
4.1 Basis for Planned Monitor Wells ................................................ 11 
4.1.1 Detection, Assessment, Corrective Action Compliance 
Monitoring ................................................................................................ 11 
4.1.2 Water Level Elevations................................................................. 12 
4.2 Typical Monitor Well Design Construction and 
Maintenance ........................................................................................... 13 
4.3 Sampling and Analysis Plan ....................................................... 15 
4.3.1 Well Development ........................................................................ 15 
4.3.2 Well Measurements and Aquifer Tests......................................... 15 
4.3.3 Well Purging and Sampling .......................................................... 16 
4.3.4 Sample Containers and Quality Control Procedures .................... 18 
4.3.5 Sampling Frequency .................................................................... 21 



Water Quality Monitoring Plan S&ME Job No. 1054-07-242 
Edgecombe County Landfill, Tarboro, NC June 2008 
 

4.3.6  Field Reporting Requirements..................................................... 22 
4.3.7 Laboratory Analysis Parameters .................................................. 22 
4.3.8 Detection Monitoring Data Evaluation and Reporting................... 22 
4.3.9 Monitored Corrective Measures ................................................... 23 

5.0 UPGRADED SURFACE WATER MONITORING PLAN...............24 
5.1 Monitor Station Locations........................................................... 24 
5.2 Surface Water Sampling Procedures......................................... 24 
5.3 Stormwater Sampling (Permit Requirements)........................... 25 
5.4 Quality Control ............................................................................. 25 

6.0 REPORT SUBMITTAL..............................................................26 

7.0 QUALIFICATIONS OF REPORT ...............................................27 

8.0 REFERENCES..........................................................................28 
 
 Tables 
  
 Table 1 – Existing Well/Piezometer Construction Details 
 Table 2 – Summary of Proposed Well Construction Details 
 Table 3 – Laboratory Parameters and Schedule 
 Table 4 – Parameters List to Evaluate Groundwater Quality  
 
 
 Figures 
  
 Figure 1 – Vicinity Map 
 Figure 2 – Water Quality Monitoring Site Plan 
 Figure 3 – Typical Upper Aquifer Groundwater Monitor Well Detail 
 Figure 4 – Typical Protection for Monitor Wells 
 
  
 



Water Quality Monitoring Plan                 S&ME Project No. 1054-07-242 
Edgecombe County Landfill, Tarboro, NC                June 30, 2008 

1.0 BACKGROUND INFORMATION 
 

1.1 Introduction 
 
This Water Quality Monitoring Plan (WQMP) summarizes the activities and protocol 
recommended to perform monitoring at the subject site in general accordance with the 
requirements as specified in the North Carolina Department of Environment and Natural 
Resources (NCDENR) Solid Waste Management Rules, Sections .0600 and .1637(a)(1) of 
15A NCAC 13B.  The WQMP is designed to effectively monitor groundwater and surface 
water quality in order to detect a release from the landfill into the uppermost aquifer 
[.1623(b)(3)(C)] as well as to monitor the degradation of constituent concentrations released 
from the municipal solid waste (MSW) landfill that were detected downgradient from the 
MSW unit. 
 
The purpose of the WQMP is to describe the methods to effectively monitor the quality of 
the groundwater in the uppermost aquifer underlying the Edgecombe County Landfill 
facility; to monitor groundwater and surface water diverted and discharged from the facility 
as part of the proposed corrective actions; and to monitor surface water downgradient of the 
facility during the implementation of corrective measures for the closed landfill.  
 
The information generated from implementing this plan will be used to assist Edgecombe 
County and the NCDENR Division of Waste Management (DWM) in evaluating the 
effectiveness of corrective measures implemented at the closed landfill site.  Included in this 
plan are sections concerning monitoring well locations, surface water sampling locations, 
monitoring well construction methods, sampling procedures, analytical procedures, data 
evaluation, and reporting procedures.  Sampling and analytical procedures will be performed 
in general accordance with the NCDENR DWM policy. 
 
Included in the WQMP is a hydrogeologic study of the landfill site and an evaluation of the 
existing water quality monitoring system that is based on the review of previous studies 
performed by others, available documents, and limited data collected by S&ME. 
 

1.2 Project Information 
 
The Edgecombe County Landfill is located along State Route 1601 (Colonial Road) 
approximately 4.5 miles south of Tarboro, North Carolina.  The existing landfill site is bound 
to the north by Jerry's Creek, to the east by SR Route 1601 and to the west and south by 
undeveloped agricultural land.  The landfill site is shown on the Site Location Map (Figure 
1).   
 
Results of the detection monitoring previously performed at the site indicated that a 
statistically significant increase over background constituent concentrations was detected for 
one or more constituents at the landfill in the semiannual sampling event performed in 1998. 
 The constituent detections indicated that the groundwater water quality downgradient from 
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the MSW unit was adversely impacted.  An assessment monitoring program was 
implemented by Edgecombe County in 1998.   
 
Volatile organic compounds (VOCs) and inorganic constituents have been detected 
above North Carolina groundwater protection standards in groundwater samples 
collected from groundwater compliance monitoring points used to monitor the 
Edgecombe County Landfill.  In addition, statistical evaluation of groundwater 
monitoring data indicates a release of VOCs and inorganic constituents from the landfill. 
 The findings from the assessment monitoring program triggered the next regulatory 
directive to characterize the nature and extent of the release [.1634 (g) (1)].   
 
In accordance with NCDENR Division of Waste Management (DWM), Solid Waste 
Section (SWS) Solid Waste Rules defined under 15A NCAC 13B, S&ME has completed 
the following activities on behalf of Edgecombe County in response to the detections of 
these constituents: 
 

• Statistical analyses of semi-annual water quality results of compliance well 
monitoring system in accordance with the facility’s Water Quality Monitoring 
Plan (WQMP); 

• Alternate Source Demonstration (ASD) study in accordance with Solid Waste 
Rules defined under 15A NCAC 13B.1633(c)(3) and .1634(g)(2);  

• Nature and Extent Study (NES) prepared in accordance with Solid Waste Rules 
defined under 15A NCAC 13B.1634(g)(1); and, 

• Assessment of Corrective Measures (ACM) in accordance with Solid Waste 
Rules defined under 15A NCAC 13B.1635. 

 
These previous assessments identified five organic compounds (vinyl chloride, benzene, 
cis-1,2-dichloroethene, trichloroethene, and 1,4-dichlorobenzene) and one inorganic 
analyte (cobalt) as constituents of concern (COCs) at the Edgecombe County Landfill.   
 
Based on the findings of the previous assessments, and the selection of remedial action, a 
Corrective Action Plan (CAP) was prepared for the facility in accordance with 15A 
NCAC 13B.1636, for the selection of a remedy that is protective of human health and the 
environment, and will attain the approved groundwater protection standards.  Remedial 
alternatives for in-situ isolation combined with monitored natural attenuation (MNA) 
have been selected for corrective action.  In-situ isolation was chosen because the site 
conceptual model indicates that water management issues are the primary mechanism for 
addressing the release and migration of the constituents of concern at the landfill.  MNA 
has been incorporated into the facility’s updated water quality monitoring plan (WQMP) 
to evaluate the effectiveness of the remedial measures. 
 
 

2 



Water Quality Monitoring Plan                 S&ME Project No. 1054-07-242 
Edgecombe County Landfill, Tarboro, NC                June 30, 2008 

2.0 GEOLOGY AND HYDROGEOLOGY STUDY 
 

2.1 Regional Physiography  
Edgecombe County lies within the Coastal Plain Physiographic Province of North 
Carolina.  The Coastal Plain was formed by the deposition of sediments during a series of 
sea level transgressions and regressions.  The regional topography slopes generally to the 
east with major topographic features consisting of three terraces modified by surface water 
drainage.  The terraces were formed at the margin of the sea when it stood at different levels 
during Pleistocene time.  Each terrace is indicated by a more or less pronounced scarp that 
marks the location of a former shore line and is separated from the adjacent terrace by an 
area of gentle slopes.  One terrace is indicated in Figure 1 from the NES Report east of 
Colonial Road. (Nature and Extent Study, dated June 25, 2008 by S&ME, Inc.) 
 
Edgecombe County is drained by the Tar River and its tributaries.  The river has cut 60 to 70 
feet into the land surface.  The highest topographic elevations are about 140 feet-NGVD 
along the western edge of the county.  The lowest elevation is about 10 feet-NGVD along 
Tar River as it leaves the county. 
 

2.2 Regional Geology 
In general, geologic units in the Coastal Plain Region consist of deep, unconsolidated 
clastic sediments.  The geology of Tarboro, North Carolina contains local remnants of 
Tertiary fossiliferous clay within the Yorktown Formation. The age of the basement units 
is described as pre-Cretaceous.  Other formations in this region from youngest to oldest 
(top to bottom) include: 
 

• The Surficial Deposits (Quaternary) 
• The Yorktown Formation (Tertiary) 
• The Upper Cape Fear Formation (Cretaceous) 

 
In the site vicinity, the Quaternary surficial sediments are comprised of the Penholoway, 
Wicomico, and Sunderland Formations.  These formations are generally less than 50 feet 
thick, with an average of 20 to 30 feet and consist of yellow silty sand and sandy clays. 
The sediments are cross bedded in areas.  The Yorktown Formation lies beneath these 
surficial sediments.  The Yorktown consists of 30 to 60 feet of blue gray silty clay with 
sandy clay, shell beds and fine sands.  The Yorktown is extensive throughout the county 
forming an almost continuous layer. Beneath the Yorktown are Cretaceous-aged 
sediments of reddish brown to brown clay, sand and sandy clay with some gravel resting 
on the irregular bedrock surface. These sediments range in thickness from 30 in the west 
to 400 feet or more in thickness in the eastern area of the county. There are no known 
faults within 2,000 feet of the site.  The closest expected fault cited in the literature is located 
outside Edgecombe County, 15 miles south of the site.  This fault is the Roanoke Island-
Goldsboro Fault. 
 
The Cretaceous sediments are underlain by crystalline igneous and metamorphic rocks, 
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with an irregular surface that dips gently to the east.  The depth to the bedrock is 
approximately 300 feet below National Geodetic Vertical Datum (NGVD) 
(approximately 240 to 400 feet below land surface).  A geologic map with the site 
location is shown on Figure 4 of the NES (S&ME, 2008). 
 

2.3 Site Topography 
Topography at the site (outside of the landfill area) is generally level to gently rolling with a 
slope down to the east.  Manmade topographic conditions at the site include the landfill 
structure, roadways, and surface drainage features located along the south, east and west 
boundaries of the landfill.  The eastern portion of the landfill has side slopes that range from 
approximately 4 horizontal to 1 vertical (4H:1V) to 6H:1V and top slopes ranging from 2 to 
6 percent.  The western portion of the landfill has slopes that range from approximately 
8H:1V on the side slopes to about 5 percent on top.  
 
The existing ground surface elevations at the site range from approximately 136 feet-NGVD 
at the top of the C&D landfill, to about 107 feet-NGVD on the top of the MSW landfill.  
South of the landfill, elevations range from approximately 80 feet-NGVD near the southwest 
corner to approximately 70 feet-NGVD near the southeast corner. Along Jerry's Creek near 
the northwest corner of the site, the elevation is approximately 48 feet-NGVD and near the 
northeast corner the elevation is approximately 37 feet-NGVD.   
 

2.4 Site Soil Classification 
According to the Soil Survey of Edgecombe County, North Carolina, prepared by the 
United States Department of Agriculture and the Soil Conservation Service (1979), the 
soils in the vicinity of the site are classified as the Norfolk-Aycock-Wagram association. 
 This association is comprised of nearly level to strongly sloping, well-drained soils.  The 
surface layer is loamy sand to fine sandy loam with clay loam to sandy clay loam subsoil. 
The Norfolk-Aycock-Wagram association is usually found on uplands.  The soils in this 
association are found in broad, slightly convex areas that are rounded along the drainage 
features.  They are dissected by many drainageways that have short side slopes and 
narrow to wide flood plains.   
 
Soils in the vicinity of Jerry’s Creek and Wright’s Creek streams are classified as the 
Bibb-Johnston association.  These soils are usually found on flood plains in narrow to 
moderately broad areas along major streams.  The Bibb-Johnston association is 
comprised of nearly level, poorly-drained and very poorly-drained soils that have loamy 
and sandy underlying material.  The surface layer is mucky loam to fine sandy loam.  The 
underlying material is loamy sand to sandy loam. 
 
A previous subsurface exploration report by Patterson Exploration Services (PES) that was 
included in the Edgecombe County Landfill expansion submittal dated February 12, 1979 
(Brown, Edwards, and Miller, Inc.) identified the soil conditions at the landfill site (west of 
SR 1601).  Sandy topsoil and sand were encountered from ground surface to depths of 1.5 to 
3.0 feet.  The soil underlying the sandy topsoil and sand generally consisted of the following: 
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 clay to silty clay at the east and southeast area of the site (Borings No. 5 and No. 11); clayey 
to sandy silts and silty to clayey sands at the south, center and west areas of the site (Borings 
No. 6, No. 7, No. 8, No.9, and No. 10); and coarse sand to silty sand at the northern area of 
the site along Jerry's Creek (Borings No. 12 and No. 13). 
 
A marine clay (Yorktown Formation) underlying the near surface soil was encountered by 
the PES borings at the landfill site (described above). None of the borings appear to have 
penetrated the full thickness of the marine clay at depths ranging from 13 to 24 feet.  In 
addition, about 2 feet of clayey sand was encountered in Borings 12 and 13 above the marine 
clay.   
 

2.5 Site Geology 
S&ME personnel performed several test pits, soil borings, and installed temporary 
piezometers at the site to identify the soil conditions at the landfill.  The findings at the 
test pits, soil borings, and temporary piezometers are further discussed in Sections 4.1.1, 
4.1.2, and 4.2.1 of the NES Report (S&ME, 2008).  Sand and silty sand were identified 
from the ground surface to depths of 4 to 6 feet below ground surface (ft bgs).  The soil 
underlying the sand and silty sand surface layer generally consisted of the following: 
sandy silty clay; sandy clayey silt; silty sandy gravel; and sandy clayey silt.  The 
subsurface exploration identified a marine clay (Yorktown Formation), underlying the 
near surface soils at the landfill site at depths ranging from 3 to 20 ft bgs.  The full 
thickness of the Yorktown clay does not appear to have been fully penetrated at any of 
the boring locations used to evaluate the subsurface conditions at the landfill site. Based 
on the borings drilled to assess the lithologic sequence, the Yorktown Formation appears 
to be greater than 25 feet thick. Contours illustrating the approximated top surface 
elevations of the Yorktown clay layer are shown on Figure 5 of the NES.  A summary of 
soil property testing results is included in Table 1 of the NES.  The logs for borings 
completed by S&ME or others, with lithologic descriptions are included in Appendix II 
of the NES. 
 

2.6 Hydrogeologic Setting 

2.6.1 Surface Water – Pre Landfill 
Surface water from storm events at the landfill site either infiltrated into the surficial soils or 
flowed as sheet flow to the drainage features (paleo-channels) that originated near the 
southwest corner and south central area of the site.  The drainage features flowed to the west 
and north and converged to form an intermittent tributary to Jerry's Creek.  The remaining 
portions of the site drained directly into Jerry's Creek or to a drainage feature in the southeast 
area of the site that also converges with Jerry’s Creek.   

2.6.2 Surface Water – Operating Landfill 
The operating landfill was developed over paleo-channels that were present in the southwest 
and central portions of the site.  Flow that entered the former drainage features was re-
directed by a drainage ditch constructed at the south and west boundary of the facility. The 
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drainage ditch was designed to transport surface water and groundwater around the 
perimeter of the waste boundary. 
 
Surface water from the active portion of the waste disposal unit now drains into a sediment 
basin located at the north central area of the landfill site.  Water flows from the sediment 
basin through a discharge pipe into a drainage ditch that converges with Jerry's Creek.  The 
sediment basin was constructed in the north portion of the drainage feature (paleo-channel) 
mentioned above.  Jerry's Creek converges with the Tar River approximately 2,300 feet to 
the east of the site. 
 
The surface water flow across the topography in the southeast area of the site passes through 
either of two control structures:  a small detention basin located northwest of the landfill or a 
farm pond located southeast of the landfill.  A portion of the farm pond is on the landfill 
facility property.  The water from the farm pond passes through a culvert under SR1601 and 
converges with the drainage feature from the small detention basin that passes through a 
culvert under the landfill access road.  This drainage feature converges with Jerry's Creek.  
 
The local surface water features in the immediate vicinity of the landfill facility include: 
Jerry’s Creek; Wright’s Creek; the drainage features in the active landfill area; and the 
farm pond located in the southeast corner of the site.  The undisturbed natural topography 
in the area surrounding the waste management unit has gradual to moderate slopes that 
grade downward toward these local surface water features.  The surface of the landfill 
generally mimics the gradients of the natural slopes and also discharges to these surface 
water features.  Jerry’s Creek is the primary receptor of surface water runoff from the 
landfill.  Infiltration and percolation into the upper soil horizon is expected to be 
moderate due to the sandy loam content within this stratum.  The uppermost aquifer 
underlying the landfill is expected to discharge to the local surface water features.   

2.6.3 Groundwater Hydrogeology 
The Coastal Plain Physiographic Region of North Carolina is located between the 
uplands of the Piedmont and the Atlantic Ocean.  Investigations of the Coastal Plain 
Region have identified as many as 10 aquifers separated by 9 confining units.  However, 
these aquifers can basically be divided into three major deep aquifer systems in North 
Carolina: the Quaternary Aquifer System, the Tertiary Aquifer System, and the 
Cretaceous Aquifer System.  Each of these three major aquifer systems are separated 
from each other by units of lower permeability composed of clays and silts.  The 
Quaternary Aquifer is composed of surficial deposits of sandy silt and clay. The Tertiary 
Aquifer is composed of glauconitic sands, clayey sands, and limestone. The Cretaceous 
Aquifer is composed of sand, silty and clayey sand, and clay separated by confining units 
of clay and silt. 
 
The uppermost aquifer at the site is unconfined and is found in the silty sands of the 
Quaternary Sunderland formation.  This aquifer is recharged by inflow from upgradient 
areas and by infiltration of precipitation.  The Tertiary Yorktown clay layer, encountered 
at depths less than 10 feet bgs to 35 feet bgs, appears to act as a confining layer with an 
approximate thickness of over 20 feet below the landfill. 

6 



Water Quality Monitoring Plan                 S&ME Project No. 1054-07-242 
Edgecombe County Landfill, Tarboro, NC                June 30, 2008 

2.6.4 Site Hydrology 
According to the facility’s WQMP, dated September 1994, and the revision in November 
1998, depths to static water levels have been historically measured on a semi-annual 
basis in several monitor wells and piezometers located at the landfill.  Additionally, 
during performance of the NES, depths to static water levels have been measured in 
piezometers installed in the vicinity of the landfill.  Figure 2 shows the locations of 
monitoring wells and piezometers located at the Edgecombe County Landfill Facility.  
These wells and piezometers are screened in the surficial water bearing zone underlying 
the site.  A summary of the construction details for the monitor wells and piezometers 
installed in the vicinity of the landfill is included in Table 1.  Static water levels 
representative of the phreatic groundwater surface (water table) are measured from the 
top of the casing (TOC) of each monitoring well or piezometer with an electronic water 
level meter.  These measurement data were recorded in a field logbook and used to 
calculate the corresponding groundwater elevation within each monitor well and 
piezometer based on surveyed elevations of TOCs.  A summary of historical groundwater 
elevation data measured in the vicinity of the facility is included in Table 3 of the NES. 
 
In addition to the groundwater potentiometric maps presented in the facility’s semi-
annual monitoring reports, a groundwater potentiometric map was prepared from 
groundwater elevation data from one event that illustrated relatively normal site 
groundwater conditions in January 2005 and for one event that illustrated drought 
conditions observed in August 2007 (Figures 6 and 7, respectively, in the NES).  Based 
upon the water table elevations and the resulting potentiometric gradients, the 
groundwater flow direction within the surficial water bearing zone underlying the facility 
is projected generally to the north-northeast toward Jerry’s Creek.   
 
The well network used to prepare the potentiometric maps included compliance wells and 
piezometers installed to evaluate groundwater flow at the closed MSW landfill facility. 
Staff gauges in Jerry’s Creek and Wright’s Creek, piezometers installed along the 
southern boundary of the northern old landfill just north of Jerry’s Creek, and 
piezometers along Wright’s Creek along the northern boundary of the northern landfill 
were used to evaluate the interaction of groundwater with surface water.  Water levels in 
these piezometers demonstrated that shallow groundwater has radial flow to the south 
toward Jerry’s Creek, to the northeast toward Wright’s Creek, and east toward the 
confluence of Wright’s Creek and Jerry’s Creek from below the old landfill. The 
potentiometric maps indicate that the creeks act as discharge features for the 
groundwater. 
 

2.7 Hydraulic Conductivity 
Rising and falling head slug tests were previously performed at the monitor wells 
installed at the site to estimate the hydraulic conductivity of the sediments in the surficial 
water bearing zone at those locations.  The test data (provided in previous reports) from 
the monitoring wells were analyzed by the Bouwer and Rice Method.  The estimated 
permeability or hydraulic conductivity values at the site range from 6.58x10-6 cm/sec 
(centimeters per second) at MW-9 to 9.81x10-4 cm/sec at P-32.  Slug test hydraulic 
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conductivities are summarized in Table 4 of the NES. 
Using the groundwater elevation information and historical information on hydraulic 
conductivity and effective porosity, S&ME calculated the horizontal groundwater flow 
gradient at each monitor well or piezometer and calculated the estimated groundwater 
flow velocity at each location for the January 2005 (normal conditions) and August 2007 
(drought conditions) sampling events.  These calculated groundwater flow velocities are 
presented on Figure 6 and Figure 7 of the NES and were portrayed by a vector arrow 
that showed the direction of groundwater flow and the estimated velocity in that vicinity 
on the potentiometric maps.  The calculated groundwater flow velocity in the surficial 
aquifer at the site during the January 2005 sampling event ranged from 1.73 to 45.62 feet 
per year (ft/yr).  The calculated groundwater flow velocity in the surficial aquifer at the 
site during the August 2007 sampling event ranged from 0.21 ft/yr to 69.14 ft/yr.  These 
velocities were based on typical aquifer characteristics (porosity, hydraulic conductivity 
and hydraulic gradient) measured at each well.  While the values measured at each well 
represented aquifer characteristics at that well location, the average groundwater flow 
velocity for the site was 24.12 ft/yr in January 2005 and 22.84 ft/yr in August 2007.  
Hydraulic conductivity and groundwater flow velocity calculations were included in 
Appendix III of the NES.  The methods used for the calculations are described in the 
following sections. 

2.7.1 Darcy’s Velocity 
Darcy’s Law states that:  q = kiA 

where;  q = Rate of flow, [cm3/sec] 
k = Hydraulic Conductivity, [cm/sec] 
i = Hydraulic gradient = dh/dl 
A = Cross sectional area, perpendicular to direction of flow [cm2] 

 
Therefore, flow is equal to the velocity of the fluid multiplied by the cross-sectional area 
where flow is occurring.  This yields Darcy’s velocity (Vd = ki). 

2.7.2 Seepage Velocity 
The seepage velocity (Vs) of a fluid flowing through a porous media is derived from 
Darcy’s velocity.  Darcy’s Law describes the flow of a fluid on a macroscopic 
generalized basis, assuming that the flow occurs across the entire cross-sectional area.  
Flow through a soil actually occurs through the void spaces between soil grains, and 
occurs only through that portion of the cross-section not occupied by soil particles.  To 
determine the actual speed a fluid flows through a porous media, such as soil, a more 
accurate representation of the area of flow must be realized. Porosity is defined as the 
volume of voids per volume of total space; 
 

n = Vv/ Vt 
 
Therefore, the seepage velocity of a fluid moving through soil may be expressed as; 
 

Vs = Vd / n = ki/n  
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3.0 EVALUATION OF EXISTING MONITORING SYSTEM 

3.1 Existing Monitor Wells 
Monitoring well and piezometer locations currently used for water level measurements and 
sample locations are shown on Figure 2.  The monitor well network sampled semiannually 
for the detection and assessment monitoring programs include three upgradient (background) 
monitor wells: MW-3B, MW-4, and MW-9; and four downgradient (compliance) monitor 
wells: MW-1A, MW-5, MW-6, and MW-7A.  These wells were installed by S&ME or 
others between 1994 and 2004.  
 
Monitor well MW-3B appears to be located approximately 125 feet upgradient of the waste 
boundary. Monitor well MW-4, appears to be located within 125 feet upgradient of the waste 
boundary and monitor well MW-9 appears to be located approximately 375 feet upgradient 
of the waste boundary.  Monitor well MW-9 was located west of a constructed drainage 
feature that influenced its position beyond 150 feet from the waste boundary.  The relative 
point of compliance for the landfill is considered to be between 100 and 150 feet of the waste 
boundary.  The downgradient wells, MW-1A, MW-5, and MW-6, appear to be within the 
relative point of compliance at approximately 100 feet from the waste boundary.  Monitor 
well MW-7A appears to be located approximately 20 feet downgradient of the waste 
boundary. The downgradient monitoring wells appear to be located in areas to enable early 
detection of groundwater contamination that may originate from the landfill and travel in the 
uppermost aquifer.   
 

3.2 Existing Monitor Well Construction 
Monitoring well construction records for the well network are summarized below: 
 
Well ID Date Installed Total Depth 

(ft-bgs) 
Screen Interval 
(ft-bgs) 

Installed By 

MW-1A 9/15/1994 17.5 2.5-17.5 Law Engineering 
MW-3B 2/5/2004 20.5 5.5-20.5 S&ME, Inc. 
MW-4 9/9/1994 18 3-18 Law Engineering 
MW-5 9/16/1994 22 7-22 Law Engineering 
MW-6 9/16/1994 17.5 2.5-17.5 Law Engineering 
MW-7A 11/13/1999 25 15-25 Geotek 
MW-9 2/26/2002 15 5-15 S&ME, Inc. 
 
 
Monitor wells were installed in general accordance with 15A NCAC 2C Well Construction 
Standards.  A summary of the existing monitor well and piezometer construction details is 
presented in Table 1.  Monitor wells were constructed with 2-inch diameter Schedule 40 
PVC; sand pack was placed in the annular space around the screen sections of the PVC 
piping and the annular space around the PVC piping above the screen was sealed with 
bentonite and then grouted to the surface.  The design of the well screen interval is targeted 
to intersect the water table during high or low water level conditions within the well screen 
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interval. Monitor wells MW-6 and MW-7A have been measured to occasionally have water 
levels that are above the well screen interval.  Other monitor wells included in the water 
quality monitoring network occasionally have water levels that are above the well screen 
interval. 
 

3.3 Existing Surface Water Sampling Locations 
Existing surface water monitoring stations include one upgradient station, Upstream, and one 
downgradient station, Downstream, located on Jerry's Creek as shown on WQMP Figure 2.  
Both surface water sample locations are identified in the field by staff gauge locations set to 
monitor surface water elevation in Jerry’s Creek.  The upgradient station is located northwest 
of the landfill facility in Jerry’s Creek, and the downgradient station northeast of the landfill 
is west and upstream to the convergence of Jerry’s Creek and Wright’s Creek.  
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4.0 UPGRADED GROUNDWATER MONITORING NETWORK 
 

4.1 Basis for Planned Monitor Wells 

4.1.1 Detection, Assessment, Corrective Action Compliance Monitoring 
Existing monitor well and piezometer locations in the monitor well network were suitable 
for detection monitoring and assessment. However, based on the refined location of the 
waste boundary from the NES (S&ME, June 2008) relative to the wells used for the existing 
well network, the well locations MW-7A and MW-9 will require relocation to meet the 
NCDENR relative point of compliance requirement of not less than 100 feet and not more 
than 150 feet from the waste boundary.   
 
Monitor well MW-7A is located within 20 feet of the waste boundary delineated by the 
activities discussed in the NES.  The proposed replacement location for MW-7A will be 
positioned approximately 150 feet north and approximately 150 feet east of the existing 
location of MW-7A.  This proposed well location is expected to monitor water quality for 
constituents previously detected in MW-7A. The proposed well designation will be MW-11 
and will be approximately 125 feet from the waste boundary.  The proposed new well 
location appears to be suitable but may be repositioned to monitor proposed corrective 
measures that will be implemented as part of the CAP. A trench drain that will induce 
hydraulic control on surface and groundwater migrating toward the landfill is one part of a 
proposed corrective measure. The well location will be designed to monitor the water level 
for drawdown near the proposed trench drain once it is installed. 
 
Monitor well MW-9 is located approximately 375 feet west-southwest of the waste boundary 
delineated by the activities discussed in the NES.  The replacement location for MW-9 will 
be positioned approximately 75 feet north and approximately 240 feet east of the existing 
location of MW-9. The proposed well designation will be MW-9A and will be 
approximately 130 feet from the waste boundary. 
 
Additional points are necessary to monitor the progress of the proposed corrective measures 
that will be implemented to mitigate the release site. Based on the location of the constituent 
concentrations delineated in the NES, S&ME proposes to install new monitor wells or 
convert existing piezometer locations into six new permanent downgradient and one 
relocated background network monitor wells.  The piezometers will be converted into 
monitoring wells by installing protective casings set in concrete pads in the same manner at 
the monitoring wells.  
  
The proposed monitor well MW-12 is positioned near the northwest corner of the facility 
approximately 150 feet north and 375 feet west of MW-6. This proposed well will be 
constructed by converting piezometer P-28A into a permanent monitor well. The location is 
expected to monitor water quality for constituents previously detected in MW-7A, 
geochemical parameters to assess natural attenuation, and groundwater levels downgradient 
to a proposed trench drain that is expected to induce hydraulic control on surface and 
groundwater west of the landfill.  
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The proposed monitor well MW-13 is positioned centrally near the north boundary of the 
landfill approximately 350 feet west of MW-5 and approximately 175 feet south of Jerry’s 
Creek.  The proposed location for MW-13 will be approximately 120 feet from the waste 
boundary.  This proposed well location is expected to monitor water quality for constituents 
previously detected in MW-2A, P-30 and P-31, geochemical parameters centrally located in 
the constituent plume to assess natural attenuation, and groundwater levels.  
 
The proposed monitor well MW-14 will be constructed by converting piezometer P-36 into a 
permanent monitor well location.  Piezometer P-36 is located centrally on the north 
boundary of the landfill site approximately 20 feet south of Jerry’s Creek, approximately 170 
feet north and 90 feet west of MW-5, and approximately 265 feet north of the waste 
boundary. The converted well location is expected to monitor water quality for constituents 
previously detected in MW-5, geochemical parameters to assess natural attenuation, and 
groundwater levels.  
 
The proposed monitor well MW-15 will be constructed by converting piezometer P-33R into 
a permanent monitor well location.  Piezometer P-33R is located centrally on the north 
boundary of the landfill site approximately 10 feet south of Jerry’s Creek, approximately 10 
feet north and 135 feet east of MW-5, and approximately 130 feet north of the waste 
boundary. The converted well location is expected to monitor water quality for constituents 
previously detected in MW-5 and groundwater levels.  
 
The proposed monitor well MW-16 is positioned near the northeast corner of the landfill 
facility approximately 35 feet north and 250 feet east of MW-1A. The location will be used 
as a location to review the proposed implemented corrective measures.  This proposed well 
location is approximately 250 feet northeast of the waste boundary and is expected to 
monitor water quality for constituents previously detected in MW-1A, geochemical 
parameters to assess natural attenuation, and groundwater levels south of Jerry’s Creek.  
 
The proposed groundwater monitoring well locations described above are shown on Figure 
2.  There are six new compliance (downgradient) detection monitoring wells (MW-11 
through MW-16) and one new background (upgradient) monitoring well (MW-9A) proposed 
for the site.  These wells are to be located within the relative point of compliance (100 to 150 
feet of waste boundary). 

4.1.2 Water Level Elevations  
In addition, five piezometers P-12, P-17, P-18, P-34, and P-35 are proposed to be converted 
to permanent monitor wells along the southern and eastern boundaries of the landfill for 
additional groundwater surface information at the site.  The piezometers will be converted 
into monitor wells by installing protective casings set in concrete pads in the same manner as 
the monitor wells. The five converted piezometers will not be sampled for laboratory 
analysis.   
 
The proposed monitoring well locations were selected for the characterization of 
groundwater quality and flow in the uppermost aquifer, and to allow the detection of changes 
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in groundwater quality at the site.  The spacing and locations of the wells were selected 
based on existing drainage features and estimated groundwater flow directions.   
 

4.2 Typical Monitor Well Design Construction and Maintenance  
The proposed seven monitor wells and five piezometers will be constructed or converted into 
Type II wells, in general accordance with the North Carolina Well Construction Standards 
(15A NCAC 2C .0108) and the requirements of the North Carolina Water Quality 
Monitoring Guidance Document for Solid Waste Facilities.  A typical monitoring well 
construction detail is presented on Figure 3.  The final screened intervals will be selected 
based on site conditions encountered during the drilling.  
 
Boreholes will be drilled and the wells constructed by a NCDENR registered well driller.  
All equipment used for drilling and completion of the wells will be cleaned according to 
protocols before drilling and monitoring well installation.  At a minimum, the cleaning will 
consist of high pressure hot-water cleaning of the downhole drilling equipment prior to 
performing each boring.  Boreholes for the wells will be drilled using rotary drilling methods 
or other typical drilling methods as site conditions dictate.   
 
In order to obtain additional subsurface information at strategic locations, soil test borings 
that include soil sampling using split-barrel sampling procedures (samples taken at 2.5-foot 
intervals first 10 feet and 5-foot intervals below 10 feet) are proposed at the planned 
locations for new monitor wells.   
 
Monitor wells will be constructed with 2-inch diameter Schedule 40 PVC flush joint 
threaded casing and .01-inch slotted screen.  Only casing with water-tight joints will be used. 
 All well construction materials will be thoroughly cleaned prior to installation or will be 
installed directly from factory sealed packaging. 
 
Following the completion of each borehole, the qualified geologist or engineer will select the 
screened interval for the monitoring well based on site-specific factors and the following 
general criteria: 
 
1. Each slotted well screen interval is to be 10 or 15 feet and located so that the 

groundwater surface is within the screened interval.  The proposed depths of the 
screen intervals are provided in Table 2.  For areas with high groundwater levels 
(i.e., less than 3 feet below land surface), the top of screen will be placed at a depth 
of not less than 2 feet below land surface to allow adequate seal and to allow 
sufficient grout to secure the protective casing.   

2. The base of the screen will not be placed more than 2 feet into the marine clay, as 
identified during the soil test borings. 

3. The annular space between the borehole wall and the well casing will be backfilled 
with clean, washed sand properly sized to the formation material.  The sand pack will 
be placed no more than one to two feet above or below the slotted screen.  

 The hollow-stem augers or temporary casing will be incrementally withdrawn while 
the filter pack is placed.  For depths greater than 30 feet (not anticipated), the filter 
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pack will be placed into the annular space using a tremie pipe.  The filter pack level 
will be frequently sounded and kept at the base of the augers or temporary casing 
until the desired depth of filter pack is obtained.   

4. A 1-foot to 2-foot thick bentonite seal will be placed above the filter pack and 
hydrated with clean water adequate for hydration before placement of the grout seal. 
Care will be taken so that the augers or temporary steel casing is withdrawn above 
the top of the pellets to prohibit the bentonite pellet seal from sticking to the auger or 
casing. 

5. Adequate time will be provided for the hydration of the bentonite seal prior to 
grouting the annular space of the wells. The remainder of the annular space will be 
filled with a cement/bentonite grout from the top of the bentonite seal to the ground 
surface.  In boreholes where the groundwater surface is above the bentonite seal, the 
grout will be slowly pumped into the tremie pipe at a constant rate to prevent dilution 
until it flows out at the surface.  The augers or temporary casing should be removed 
immediately after the grout is placed in the borehole. Subsequent to set up, additional 
grout may be required for "topping off" the grout seal to the surface.  After grouting, 
no work is permitted on the well for a minimum of 24 hours while the grout is 
setting. 

6. A 4-inch square (or approved equivalent) steel protective casing with a lockable 
cover will be placed over the well's riser pipe.  The protective casing will extend 
from about 1.5 to 2.0 feet below ground surface to slightly above the well casing top 
(approximately 30 inches above ground).  The protective casing will be placed over 
the well casing following the initial grouting.  The protective casing will be sealed 
and immobilized in concrete placed around the outside of the protective casing.  The 
protective casing will be primed, painted, and provided with a permanently affixed 
name plate with the following information, as required in the well standards: 

  •Well identification number 
  •Drilling contractor name and registration number. 
  •Total depth of well. 
  •Depth of screen interval. 
  •A warning that the well is for monitoring only and that the groundwater may 

contain hazardous materials. 
7. A nominal 6-inch thick concrete slab or pad with dimensions of 2 feet by 2 feet 

sloping gently away from the well casing in all directions will be provided.  The slab 
will serve as anchorage and is intended to prevent surface water from migrating into 
the well and along the wall of the casing.  A typical detail for the monitoring well is 
shown on the attached Figure 3.   

8. The location, installation methods and construction details of the wells may be 
modified depending on field conditions (i.e. shallow groundwater, confining clay 
layer, etc.).  These modifications, if any, will be discussed with NCDENR DWM 
prior to the construction.   

 
The wells and surrounding area will be maintained in such a way to ensure access to the 
wells for sampling and to maintain the integrity of the wells.  The monitoring wells will be 
accessible by at least a four-wheel drive vehicle.  Brush and weeds will be cleared from 
around the wells (minimum of 10-foot radius).  For additional well protection, barricades 
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(protective bollards) are recommended to be constructed around the wells (see Figure 4, 
Typical Protection for Monitoring Wells, an alternative design may be used).  The barricades 
and well protective casings will be painted with a high visibility color paint or an approved 
equivalent. Surface water run-on controls will be provided, where necessary, to minimize 
erosion near or below the concrete pads.  The concrete pads will be monitored for integrity 
and repairs performed as needed. 
 

4.3 Sampling and Analysis Plan  
The following Sampling and Analysis Plan (SAP) is prepared based on the S&ME plan 
dated May 1994 and the plan revision by S&ME dated November 1998. The sampling 
techniques include low-flow purging and sampling as well as bailer or dedicated pump 
sampling, as necessary, to obtain groundwater samples from monitor wells currently 
installed at the Edgecombe County Landfill.  This SAP outlines the procedures and 
protocols that will be used to collect groundwater samples.  

4.3.1 Well Development 
Following well installation, the wells will be developed in order to remove clay, silt, sand 
and other fines that may have been introduced into the formation or sand pack during drilling 
and well installation.  Well development will also establish communication of the well with 
the aquifer.  Well development will be performed as soon as possible after each well 
construction and will continue until the suspended solids are removed from the well and 
turbidity is minimized.  Pumping/bailing and surging cycles will be used to develop the 
wells. 

4.3.2 Well Measurements and Aquifer Tests 
4.3.2.1 Survey Well Locations and Top of Casing Elevations 
Prior to the initial well sampling, the highest point on the top of casing for each well will be 
surveyed by a state registered land surveyor.  The casing elevation will be tied in to the site 
benchmark in order to calculate the elevation of the groundwater surface.  The well locations 
will also be surveyed for horizontal control. 
 
4.3.2.2 Water Level Measurements 
Prior to the well evacuation for every sampling event, the depth to water and total well depth 
will be measured with the use of an electronic water level indicator.  The water level will be 
measured by turning the instrument on and slowly lowering the instrument probe into the 
well until the water level indictor contacts the water activating an alarm.  The depth to the 
water from the highest point on the well casing will be measured and recorded and the 
amount of water within the well casing will be calculated.  All measurements will be 
recorded to the nearest .01 foot.  After the measurement is made, the water level probe and 
lead will be cleaned with a detergent and potable water solution, and rinsed with clean 
deionized or HPLC water.  
 
4.3.2.3 Aquifer Tests and Well Yield 
The hydraulic conductivities measured in the uppermost aquifer are shown on the summary 
of monitoring well information provided in Table 4 of the NES.  The hydraulic conductivity 
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test data are also provided in Appendix VII of the NES.  Hydraulic conductivity tests will be 
performed on all new wells prior to the initial sampling event to allow the estimation of 
groundwater flow rate in the vicinity of each well using the updated estimated hydraulic 
gradients at the site.   
 
The primary objectives during the collection of groundwater samples for analysis are to 
obtain a representative groundwater sample and to prevent the sample from being altered or 
contaminated during withdrawal from the well, shipping, or during sample preparation.  
Special procedures are often necessary for sampling monitoring wells based on their yield.  
For the purpose of this plan, a high-yield well will be defined as a well that cannot be drawn 
down more than 20 percent of the water column by bailing or pumping by hand.  A 
moderate-yield well can be drawn down more than 20 percent; however, it cannot be 
evacuated to dryness.  A low-yield well can be evacuated to dryness and requires a minimum 
of a few hours to a day to fully recover.   
 

4.3.3 Well Purging and Sampling  
4.3.3.1 Purging with a Bailer, or Dedicated Pump  
For monitor wells that may be purged using either clean disposable Teflon® or PVC bailers, 
or dedicated bladder pumps, the following procedures will be applied.  For moderate and 
high-yield wells, a minimum of 3 to 5 times the volume of water standing in the well will be 
removed prior to sampling.  For low-yield wells, a minimum of 1.5 well volumes will be 
removed if evacuated to dryness.  For example, a 2-inch diameter (I.D.) pipe (Schedule 40 
PVC) has 0.1632 gallon per foot of pipe length.  Therefore, five times the volume of a 2-inch 
diameter well having a seven-foot water column would be equal to 5.7 gallons (0.1632 gal/ft 
x 7 ft. x 5 volumes).  
 
4.3.3.2 Field Parameter Measurements (Bailer or Dedicated Sample Pump) 
During groundwater purging activities, the well effluent will be sampled and field 
parameters including but not limited to temperature, specific conductance, and pH of the 
groundwater will be measured and recorded after each a volume of groundwater 
approximately equal one water column volume is purged.  Stabilization is defined as after 
three consecutive field parameter measurements agree with each other within 10 percent. 
The instruments will be calibrated at the beginning and end of each sampling day or in 
accordance with the manufacturer’s specifications.   
 
4.3.3.3 Sampling with a Bailer or Dedicated Sample Pump 
Low-yield wells may be sampled utilizing clean disposable Teflon® or PVC bailers.  During 
sample collection the bailer will be slowly lowered into the water column until full, then 
slowly retrieved.  The sample containers will be filled by slowly pouring the sample from the 
bailer directly into the sample container without the bailer contacting the well's outer casing, 
sample bottle, or the ground. The sample will be handled in a way to minimize aeration.  For 
the volatile organic containers, no air bubbles or "head-space" will be allowed in the 
containers.  Following sampling, filled sample containers will be labeled and placed in an 
insulated cooler with wet ice. The bailers will be properly disposed of following sampling.  
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Field cleaning and re-use of bailers is not recommended.  A new clean disposable bailer is 
required for each monitoring well. 
 
For wells sampled using a dedicated bladder pump, the pump will be stainless steel 
construction.  The pump bladder, airline, vent line and effluent sampling tube will be 
compatible to chemical constituents likely present at the site.  During sample collection with 
the dedicated bladder pump, the sample containers will be filled directly from the discharge 
tubing into the sample container without the tubing contacting the well's outer casing, sample 
bottle or ground.  The sample will be handled in a way to minimize aeration.  For the volatile 
organic containers, no air bubbles or "head-space" will be allowed in the containers.  
Following sampling, filled sample containers will be labeled and placed in an insulated 
cooler with wet ice. 
 
4.3.3.4 Low Flow Well Purging with a Peristaltic Pump 
A section of flexible tubing will be inserted into each well so that the end of the tubing is 
located approximately mid-point of the saturated section of the well screen.  The tubing will 
be Teflon®-lined polyethylene or PVC material with an approximate outside diameter of 
0.375 inches.  The tubing will be dedicated to the well and remain in the well between 
sampling events.  This tubing has been approved by the DWM for sites using dedicated 
sampling pumps.  
 
At the time groundwater samples are collected, the Teflon® or PVC tubing will be attached 
to a short length of new flexible peristaltic pump tubing.  Tubing used in the pump will 
consist of silicon, or other high quality tubing designed for use with peristaltic pumps and 
compatible with any of the constituents that may be present in groundwater.  New pump 
tubing will be used at each well.  Pump tubing will not be reused between wells or 
subsequent sample events.  A variable-speed peristaltic pump will be used that is capable of 
generating flow rates less than 100 milliliters per minute.  
 
The stagnant water in the tubing from the previous sampling event will be removed by 
operating the pump to remove a minimum of one discharge tubing volume.  This is estimated 
to be approximately 200 ml.   The pump will be operated at a low flow rate during purging.  
This rate will be less than the well recovery rate and in no case exceeding 500 ml/min.  Also, 
the purge rate will be low enough that recharge water does not become excessively agitated 
or that colloids are drawn into the well bore.  The recovery rate of the well will be evaluated 
during pumping with the use of a decontaminated water level probe.   
 
4.3.3.5 Field Parameter Measurements with a Peristaltic Pump 
During groundwater purging and sampling activities, field parameters including but not 
limited to temperature, specific conductance, pH and turbidity of the groundwater will be 
measured and recorded.  The instruments will be calibrated at the beginning and end of each 
sampling day in accordance with the manufacturer's specifications.  These measurements 
will be used to indicate when stabilization of each field parameter has occurred.  Readings 
will be taken at approximately five-minute intervals until stabilization occurs.  Stabilization 
is defined as after three consecutive measurements in a flowing sample (as described above) 
agree with each other within 10 percent.  
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4.3.3.6 Sample Collection with a Peristaltic Pump 
For wells sampled using a peristaltic pump, the pump tubing and sample tubing will be 
compatible to chemical constituents likely present at the site.  During sample collection with 
the peristaltic pump, the sample containers will be filled directly from the discharge tubing 
into the sample container without the tubing contacting the well's outer casing, sample bottle, 
or ground.  The sample will be handled in a way to minimize aeration.  The discharge will be 
regulated so that the sample will be delivered at a slow rate of approximately 100 to 300 
ml/min. directly into the sampling container with minimal turbulence, aeration or 
volatilization.  The pump will be operated at a low flow rate until each container has been 
filled. For the volatile organic containers, no air bubbles or "head-space" will be allowed in 
the containers.  Following sampling, filled sample containers will be labeled and placed in an 
insulated cooler with wet ice. 
 

4.3.4 Sample Containers and Quality Control Procedures 
 
4.3.4.1 Laboratory Sample Packs  
The laboratory performing the groundwater analysis will be certified by NCDENR for 
the analytical test procedures required to monitor the site.  The laboratory performing the 
analyses will supply all necessary coolers, pre-cleaned containers, trip blanks, chemical 
preservatives, labels, custody seals, chain-of-custody and shipping forms. Adequate 
instructions to the laboratory shall be given in advance of each monitoring event. Details 
concerning any changes to the monitoring plan and/or procedures shall be given to the 
laboratory in writing prior to the field sampling personnel arriving on the site.  A specific 
contact person shall be established at both the facility and contract laboratory for 
communication between the two (2) parties. 
 
The selected analytical laboratory will prepare and supply the sample containers in a 
protective cooler or lab sample pack.  Delivery of the empty containers by the laboratory to 
the sampler will be noted on the Chain-of-Custody form.  A complete set of pre-cleaned and 
pre-labeled sample bottles will be supplied by the laboratory in an insulated cooler for each 
well/location to be sampled as approved by EPA procedures appropriate for the 
parameters of interest.  The sample pack with bottles specific to each parameter to be 
analyzed will be removed from the cooler, and a groundwater sample from the bailer or 
pump (for each well) will be poured into each type of fresh container.  Unpreserved sample 
bottles may be rinsed with sample liquid before filling.  Preservatives will be added as 
necessary (in accordance with EPA Methods SW-846) to the sample bottles either by the 
laboratory or in the field immediately prior to sampling.  Sample containers are kept closed 
until used. 
 
4.3.4.2 Sample Container Types and Sample Collection Order 
Sample containers need to be constructed of a material compatible and non-reactive with 
the material it is to contain. As noted above, the contract laboratory performing the 
analysis shall supply all the required containers.  In special circumstances when the 
facility must obtain its own containers, these containers shall be purchased from local 
container distributors with the exception of the septum vials and PTFE (e.g. TeflonTM) 
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lined caps required for organic analyses which are available from laboratory supply 
companies.  Metal lids shall not be utilized for any sample containers. 
 
Water samples will be analyzed for various parameters and several types of containers are 
required. Routine sampling will fill the containers for the following analyses in the order that 
they are discussed below. 
 
• Volatile organic Compounds (VOCs) and Total Organic Halogens (TOX).  VOCs and 

TOX will be collected first in 40-ml glass vials with Teflon™-lined caps.  The vials 
will be filled completely leaving no “headspace”.   

 
• Metals.  Samples to be analyzed for inorganic constituents (i.e., metals) will be 

collected next. The containers are most often plastic bottles that have acid placed in 
them as a preservative.  These containers will not be rinsed prior to filling. 

 
• Semivolatile Organic Compounds (SVOCs).  If organic contamination is suspected, 

additional samples may be analyzed for SVOCs.  If required, SVOCs will be 
collected following collection of the inorganics.  Generally the SVOCs are collected 
in 1-liter amber bottles.   

 
• Radiological and Bacteriological Samples.  If necessary, groundwater samples to be 

analyzed for radiological parameters will be collected next followed by 
bacteriological parameters. The radiological samples will be collected in 1-liter 
bottles and the bacteriological samples will be collected in 120-ml plastic bottles 
containing sodium thiosulfate as a preservative. 

 
After transferring the groundwater sample to the appropriate container, each container will 
be placed in a chilled cooler or lab sample pack pending completion of the sampling event 
and delivery of all of the samples to the laboratory. After all samples from the well have 
been collected, the well will be capped and secured.  Because many of the analyses have a 
short maximum holding time, particularly the bacteriological analyses, the samples will be 
shipped or delivered to the laboratory on the day of collection whenever possible. 
 
4.3.4.3 Quality Control Procedures 
A trip blank will be prepared for each sample event to evaluate possible sample 
contamination that may occur during transport to and from the site.  Trip blanks will be 
prepared by the laboratory and will accompany the sample containers from the laboratory to 
the field.  The trip blank will be labeled and remain unopened throughout the duration of the 
field activities and subsequent shipment of the filled containers back to the laboratory.  Trip 
blanks will be analyzed for the Appendix I or the expanded Appendix II volatile compound 
list using EPA Method 8260, depending on the sample analysis requirements. 
 
To evaluate the effectiveness of the decontamination process, an equipment rinse blank will 
be prepared during each sampling event by pumping laboratory-supplied deionized water 
through a new piece of silicone pump tubing into a second empty laboratory-supplied sample 
container.  In the case where a bailer or dedicated pump is used to collect the samples, the 
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equipment rinse blank will be prepared by pouring laboratory-supplied deionized water 
directly into the sampling equipment and then transferring the water directly into the 
laboratory-supplied containers.  One equipment blank will be collected for each sampling 
event.  The equipment blank will be analyzed for the each parameter of the record samples.   
 
One duplicate sample will be analyzed for each parameter of the record samples for each 
sampling event.  At least one duplicate sample will be collected during each sampling event. 
The sampling personnel will select a sampling location at random in the field and the 
location will be identified in the logbook. When the selected location is sampled, an 
additional set of sample containers will be prepared and labeled with the sample location 
listed as “duplicate”.  The sampling date will be recorded on the container, but not the time 
of sample collection.  The time of duplicate sample collection will be noted in the field book. 
 Sample containers for the record and duplicate sample will be filled at the same time, 
alternately, to maximize the reproducibility of analyses between the record and duplicate 
sample containers. 
 
The filled sample bottles will be labeled then be securely placed into a pre-cleaned cooler 
with wet ice and a chain-of-custody form completed and placed with the samples prior to 
shipping to a laboratory for analysis.  Duplicate samples are only labeled as “Duplicate” with 
the date sampled.  No sample time or location designation will be noted on the duplicate 
sample containers. Upon completion of sampling, the well will be capped and secured.   
 
4.3.4.4 Chain-of-Custody and Sample Transportation Requirements 
Chain-of-custody procedures will be used to establish documentation tracing sample 
possession from the time of sample collection until completion of analysis.  The chain of 
custody will be used by the field personnel responsible for ensuring integrity of the 
samples from the time of collection to shipment to the laboratory.  The laboratory will 
not proceed with sample analysis without a correctly prepared chain-of-custody form.  
The laboratory will be responsible for maintaining custody of the samples from the time 
of receipt to their disposal.  The chain-of-custody form will include the following: 

• Signature of sampling personnel 
• Date and time of sample collection 
• Sample type (e.g., groundwater, immiscible layer) 
• Number of containers 
• Preservative used 
• Parameters requested for analysis 
• Identification of Well 
• Unique identification for each sample 
• Signature of each person that has maintained possession of the samples 
• Date and time of possession 
• Airbill Number, if the samples are shipped by common carrier 

 
For the purpose of these procedures, a sample is considered in custody if it is:  
 

• In actual possession of the responsible person; 
• In view, after being in physical possession;    
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• Locked so that no one can tamper with it, after having been in physical custody; 
or in a secured area, restricted to authorized personnel. All samples are 
maintained in the custody of the sampling crew during the sampling event.  At the 
end of each sampling day and prior to the transfer of the samples off-site, chain-
of-custody entries are completed on the COC for all samples.  Upon transfer of 
custody, the chain-of-custody form is signed by a sampling crew member, 
including the date and time.  If outside vendor laboratories are utilized, samples 
are delivered to these facilities by Duke Energy personnel or courier.   

 
All chain-of-custody forms received by the laboratory(s) are signed and dated by the 
respective Supervising Scientist(s) or their designee, or the laboratory sample custodian 
(at vendor labs) immediately following receipt by the laboratory.   
 
The analysts at the laboratory(s) maintain a sample-tracking record that will follow each 
sample through all stages of laboratory processing.  The sample tracking records show 
the date of sample extraction or preparation, and analysis.  These records are used to 
determine compliance with holding time limits during lab audits and data validation.   
 
4.3.4.5 Validation of Field Data Package 
The field data package includes all of the field records and measurements developed by 
the sampling team personnel.  The field data package validation procedure consists of:  
 

• A review of field data contained on the Groundwater Monitoring Data Sheets for 
completeness.   

• Verification that equipment blanks, field blanks, and trip blanks were properly 
prepared, identified, and analyzed.  

• A check of the Field Sampling Calibration Form for equipment calibration and 
instrument condition.   

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

 

4.3.5 Sampling Frequency 
Two independent sampling events are required annually by the NCDENR DWM for each 
monitoring well.  The independent sampling events will be performed semiannually with one 
event occurring between October and January and the other occurring between April and 
July.   
 
Groundwater elevation data and methane gas levels will be measured on a quarterly basis at 
the landfill.  Groundwater and surface water monitoring for Appendix I constituents will be 
collected on a semiannual basis.  Geochemical parameters will be collected to review natural 
attenuation on an annual basis, which will coincide with a semiannual event.  Statistical 
analysis of Appendix I detections will be run annually. 
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4.3.6  Field Reporting Requirements 
The sample collector will record all pertinent information regarding the purging and 
sampling of monitoring wells in a field book or logbook.  The field data will be recorded 
and retained in the operating record files.  The data will also be submitted to the 
appropriate State agencies.  The information will include at a minimum the following: 
1. Sampling date and time; 
2. Collector's name; 
3. Site name and location; 
4. Well identification number; 
5. Well depth; 
6. Water level measured from top of casing to the water surface; 
7. Well casing inside diameter; 
8. Well casing volume; 
9. Time that purging was initiated and completed; 
10. Sample pH, temperature, specific conductance (conductivity), and nephelometric 

turbidity; 
11. Reason for Sampling; 
12. Sample volume, container type, and preservatives added to the sample; 
13. Sample observations, i.e., color;  
14. Analytical methods for each sample; 
15. Weather conditions at the time of sampling; and 
16. Additional comments regarding the sampling event, sample, or well. 

4.3.7 Laboratory Analysis Parameters 
Laboratory analysis parameters listed in Table 3 represent compound detections that will be 
monitored on a semiannual schedule.  The parameters that will be tested at each location will 
include the Appendix I list of volatile constituents, and cobalt. This list will be verified and 
updated if new constituents are detected.  The groundwater quality monitoring data will be 
compared to the North Carolina Groundwater Standards, 15A NCAC 2L. 0202, or 
NCDENR DWM Groundwater Protection Standards, where applicable.  Sample analyses 
will be performed by a NCDENR "certified" laboratory.  All data will be subjected to quality 
assurance and quality control protocols per NCDENR.  Only analytical methods that are 
acceptable to NCDENR DWM will be used by the laboratory.  

4.3.8 Detection Monitoring Data Evaluation and Reporting 
Detection monitoring is performed to determine if contamination may be occurring.  All 
analytical reports will be completed with referenced analytical methodologies, QA/QC 
documentation, field logs, analysis request forms, chain-of-custody forms, and parameter 
concentrations.   
 
The groundwater analyses results will be evaluated to determine if statistically significant 
evidence of contamination exists between the "background" (upgradient) well samples and 
the "compliance" (downgradient) well samples.  Statistics will be applied on well locations 
that have four or more data points to analyze.  One or more of the following statistical tests 
will be used: 
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 •Parametric analysis of variance using comparison of mean values. 
 •Parametric analysis of variance using comparison of median values. 
 •Tolerance interval procedure. 
 •Control chart approach. 
 •An alternative chosen by the operator and acceptable to the Division. 
 
A determination will be made whether or not there is a statistically significant increase over 
background values for each parameter.  Within 14 days of completing the statistical analysis 
for the analytical data, the operator will submit a report to the Division.  The report will 
include field observations relating to condition of monitoring wells, field data, statistical 
analysis, sampling methodologies, chain-of-custody records, QC/QA data, information on 
groundwater flow direction, groundwater flow rate calculations, effective porosity of 
formation materials (at screened interval), constituents that exceed groundwater standards for 
each well and any other pertinent information related to the sampling event. 
 
If it is determined that there is a statistically significant increase over the background levels 
or exceed state standards for any constituent listed in Table 4, the well(s) will be resampled  
within 30 days to verify the water quality data. If the data are verified, the following will be 
performed: 
 •Report to the Division and place a notice in the operating record, within 14 days of 

finding, indicating the constituents exceeding background levels; and either 
 •Demonstrate that either a source other than the landfill unit caused contamination or 

that an error in sampling, analysis or evaluation occurred; or  
 •Establish an assessment monitoring program meeting the requirements of Rule 

.1634 of 15A NCAC 13B within 90 days that includes sampling of all detection 
monitoring wells for Appendix II (EPA, Subtitle D Regulations) constituents. 

4.3.9 Monitored Corrective Measures 
This WQMP was prepared as a result of a chemical release that was delineated by activities 
completed for an NES.  A corrective action plan was prepared based on the findings of an 
ACM.  The monitoring program and network will be designed to monitor target constituents 
previously detected at the landfill as well as to monitor geochemical parameters to evaluate 
the natural attenuation process at the site. 
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5.0 UPGRADED SURFACE WATER MONITORING PLAN 
 
Surface water flow at the landfill site is generally toward the northeast into Jerry's Creek 
with local flow towards adjacent drainage features.  Jerry's Creek flows throughout the year 
and is therefore a discharge boundary for the site.   
 

5.1 Monitor Station Locations 
The current surface water monitoring station located northwest of the site is designated 
Upstream - SW-1. The downgradient surface water monitoring station (Downstream - SW-2) 
is located east of the northeast corner of the site.  S&ME proposes additional surface water 
sampling locations:  

• SW-3 (if the sediment basin drainage feature north of MW-6 is included in the CAP 
design) is proposed to be located in the sediment basin drainage feature north of 
MW-6, prior to its convergence with Jerry's Creek, which currently collects surface 
water from approximately 60 percent of the site;  

• SW-4 is proposed to monitor effluent groundwater and surface water that will be 
discharged to Jerry’s Creek from a trench drain north and west of the landfill that is 
part of the proposed corrective measures; and  

• SW-5 is proposed to monitor effluent groundwater and surface water that will be 
discharged from a trench drain that will discharge to a tributary to Jerry’s Creek 
north and east of the landfill that is also part of the proposed corrective measures. 

 

5.2 Surface Water Sampling Procedures  
The following sampling procedures are referenced from "EPA Standard Operating 
Procedures", Section 4.8 and "North Carolina Water Quality Monitoring Guidance 
Document for Solid Waste Facilities", 1987. 
 
The actual sampling point in the stream or creek will be in an area of minimal turbulence and 
aeration.  The sampling point will not be located at a constriction (where creek narrows), 
immediately upstream or downstream of a confluence with a tributary, nor immediately 
upstream or downstream of any structure in the creek.  To the extent possible, a single grab 
sample will be taken at mid-depth, at the center of the channel, in an area that exhibits the 
greatest degree of cross-sectional homogeneity. 
 
Direct dipping of the sample container into the creek is the most desirable method of 
collection but a laboratory cleaned Teflon or PVC bailer, or dipper may be used.  The sample 
container should be rinsed with the water to be sampled prior to filling the container unless 
preservatives have been added.  The sample container, bailer, or dipper will be lowered to 
the desired depth in the creek and then removed.  Care should be taken not to allow sediment 
or other debris to get in or on the sample container.  If the stream flow is not deep enough to 
submerse the sample container in the water, a pool may be used to collect the sample.   
 
After the sample has been collected, the sample container should be lifted from the water or 
sample poured directly into the sample container (if sample container not used to collect 
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sample).  About one-half inch of air space should be left in the container and the 
uncontaminated cap placed on the container.  The containers for volatile organic samples 
will be filled to the top without bubbles or headspace.  The containers should be placed in 
protective cooler with ice for shipping. 
 

5.3 Stormwater Sampling (Permit Requirements) 
Surface water generated from precipitation falling on the active landfill area will be diverted 
to sediment basins.  The locations for existing and proposed sediment basin structures and 
stormwater diversion ditches are shown on Figure 2.  Surface water samples will be 
collected from the effluent from the trench drains or stormwater basins in general accordance 
with a Strom Water Pollution Prevention Plan (SWPP), a NPDES General Permit No. 
NCG120000, or Site Specific NPDES Permit, if applicable.  The sediment basin surface 
water samples will be analyzed in accordance with the SWPP or the NPDES permit, as 
applicable.    
 

5.4 Quality Control 
A primary concern during collection of surface water samples is to insure that samples are 
not altered or contaminated by sediment or other debris that may affect the analytical results. 
 A set of sample bottles that have been pre-cleaned in the laboratory and are pre-labeled will 
be removed from the cooler and the surface water sample poured into a fresh container.  
Preservatives will be added as necessary to the sample bottles at the laboratory or 
immediately prior to samples being placed in them.  The sample bottles will then be securely 
placed into a pre-cleaned cooler and a chain-of-custody form completed and placed with the 
samples. 
 
The surface water sampling frequency, field analysis procedures, laboratory analysis 
parameters, field reporting requirements, data assessment (excluding statistical analysis), 
evaluation and reporting of the data and results will be the same as that of the groundwater 
samples (Sections 4.3.3, 4.3.4, 4.3.5 and 4.3.6).   
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6.0 REPORT SUBMITTAL 
 
A groundwater monitoring report will be prepared semiannually that summarizes the 
field activities performed, date of activities, personnel present, and site conditions 
encountered. The report will present the findings of the analytical testing, present maps 
with locations of constituent concentration detections as well as groundwater 
potentiometric maps that can be used to predict groundwater flow direction and hydraulic 
gradient. The report will describe data trends from statistical analysis annually. The 
report will include summary tables of the field and laboratory data and a cover letter that 
will be submitted to the NCDENR-DWM within 90 days of sampling.  The DWM will be 
notified in the event that vendor lab analyses have not been completed within this time 
frame.  All Groundwater Monitoring Data Sheets, Field Calibration Forms, Chain-of-
Custody Record, Laboratory(s) QA data, and Data Validation Checklists will be kept on 
file and will be made available to NCDENR upon request. 
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7.0 QUALIFICATIONS OF REPORT 
 

The contents of groundwater monitoring reports, including the summary, conclusions, 
and recommendations, will be based on the data available to S&ME at the time of the 
reports. Groundwater monitoring reports present an assessment of the existing conditions 
at the site at the time of our evaluation and available public information.  The 
interpretations and conclusions provided in these reports will be based on widely spaced 
data within a complex hydrogeologic framework.  Conditions may exist at the site which 
may not be recognized from the available data. 

 
Groundwater monitoring reports will be prepared for the use of Edgecombe County for 
specific application to this project. The reports will be prepared in accordance with 
generally accepted engineering and hydrogeologic practices for projects of this type.  The 
findings and recommendations contained in these reports will be based on applicable 
standards of our profession at the time these reports will be prepared. 
 
The analysis and findings submitted in these reports will be based, in part, upon data 
obtained from subsurface exploration.  The nature and extent of variations between 
boring and sampling locations may not be evident.  Analysis and findings of these reports 
will be based on interpolation between data points and may not be representative of all 
subsurface conditions.  Regardless of the thoroughness of an assessment, there is always 
the possibility that conditions between borings are different from those at specific boring 
locations due to the variability of subsurface conditions. 
 
Groundwater monitoring reports will be prepared for the sole purpose of providing an 
engineering evaluation of the site that can be used by Edgecombe Country for detection 
monitoring, assessment monitoring, or corrective measures monitoring at the landfill 
facility. The party or parties involved in this specific evaluation, as authorized by the 
addressee, may rely upon the conclusions provided in these reports.  By their use and 
reliance on these reports, all parties agree to be bound by the provisions of the contract 
between Edgecombe County and S&ME, Inc.  The use of these reports by any third party 
or parties will be such party's sole risk, and S&ME disclaims liability for any such use or 
reliance by third parties.  No other warranties are implied or expressed. 
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GAS MONITORING PLAN 
EDGECOMBE COUNTY LANDFILL 

(PERMIT# 33-01) 
TARBORO, NORTH CAROLINA 

 

1. BACKGROUND INFORMATION 

1.1 Introduction 
This Gas Monitoring Plan is presented to provide the necessary requirements as specified 
in the Solid Waste Management Rules, Sections .0544(d) and .1626 (4).  These rules 
present the criteria for explosive gas control as it relates to operational requirements for 
C&D and MSW landfill facilities.  The purpose of the Gas Monitoring Plan is to provide 
details of the gas monitoring procedures and policies of the Edgecombe County Landfill 
in a single document for use at the facility.  The methane gas monitoring program shall 
be implemented to detect possible migration of methane gas off-site from the existing 
landfill and future landfill development.  Included in this program is the methane 
monitoring system, monitoring well location and construction, methane monitoring 
procedures, sampling frequency, and reporting requirements. 

1.2 Project Information 
Edgecombe County (County) currently operates a solid waste facility on a tract of land 
located off of State Road 1601 (Colonial Road), in Edgecombe County, south of Tarboro, 
North Carolina (Figure 1).  At their solid waste facility, the County operates a municipal 
solid waste (MSW) transfer station and a construction & demolition (C&D) debris 
landfill unit over an existing closed MSW landfill unit, in accordance with North 
Carolina Department of Environment and Natural Resources, Division of Waste 
Management (NCDENR-DWM) Solid Waste Facility Permit No.33-01. 

2. METHANE MONITORING PROGRAM 

2.1 General Requirements 
Owners and operators of all C&DLF units must ensure the following: 
 

• The concentration of methane gas or other explosive gases generated by the 
facility does not exceed 25 percent of the lower explosive limit (LEL) in on-site 
facility structures (excluding gas control or recovery system components); 

• The concentration of methane gas or other explosive gases does not exceed the 
LEL for methane or other explosive gases at the facility property boundary; and 

• The facility does not release methane gas or other explosive gases in any 
concentration that can be detected in off-site structures. 

 
The methane gas monitoring wells at the Edgecombe County Landfill are positioned to 
detect methane gas that may migrate into the structures located at the landfill or beyond 
the landfill property boundary.  The wells are located between the waste boundary and 
the property boundary and between the waste boundary and facility structures that are 
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occupied or used regularly by County personnel.  The landfill perimeter gas monitoring 
wells are spaced from 50 to 100 feet outside the waste boundary and at intervals of no 
more than 500 feet apart.  The gas monitoring wells for the facility structures are placed 
adjacent to the structure between the structure and the waste. 
 
Methane gas monitoring wells are not required north of the landfill between the waste 
disposal unit and Jerry's Creek.  Any methane gas that flows toward Jerry's Creek is 
anticipated to dissipate to the atmosphere prior to reaching the property boundary.  
Methane monitoring gas wells are required along the eastern, western and southern 
property boundaries. 
 
Eleven methane gas monitoring wells (GW-1R, GW-2R, GW-3, GW-4, GW-5, GW-6, 
GW-7, GW-8, GW-9, GW-10, and GW-11) and five building structures (Storage 1, 
Storage 2, Transfer Station, Scale House, Break Trailer 1 and Break Trailer 2) currently 
comprise the regular methane gas monitoring system for the landfill.  Methane 
monitoring locations are illustrated on Figure 2. 
 

2.2 Methane Gas Monitoring Well Construction 
The methane gas monitoring wells were constructed by advancing an auger to a depth of 
the maximum refuse depth or to the depth of groundwater, which ever is less.  A one-inch 
to two-inch diameter schedule 40 PVC perforated pipe was inserted into the boring hole 
and the annular space backfilled with pea gravel.  The top of the borehole was sealed 
with a concrete bentonite mixture and the well protected with a steel lockable cover.  The 
PVC pipe was installed with a non-venting PVC pipe cap.  A typical detail of a methane 
gas monitoring well is presented on Figure 3. 
 

2.3 Methane Monitoring Procedures and Frequency 
Methane gas present in the gas monitoring wells shall be monitored by trained personnel 
using a LandTec portable gas analyzer equipped with an 18-inch insertion tube (or 
similar equivalent) using the following procedures: 
 

1. Calibrate the explosimeter (if required) in accordance with the manufacturer's 
recommendations. 

 
2. Unlock and remove the cap from the monitor well and allow pressure within 

the well to equilibrate.  Measure the static groundwater level (when present) 
in the well. 

 
3. Insert tube approximately 18 inches into the well casing, or to just above the 

static groundwater level if it is determined to be less than 18 inches from the 
top of the well casing. 

 
4. Monitor percent methane (%CH4) in each well until the reading on the meter 

stabilizes. 
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5. Recorded percent methane and the corresponding LEL. (LEL for methane is 

5% CH4). 
 
Methane gas present in the facility structures will be measures by recording detected 
concentrations until readings stabilize, generally after approximately three to five minutes 
in each structure.  As required by the Solid Waste Management Rules, the methane 
monitoring is to be conducted on a quarterly basis. 
 
In addition, an annual visual inspection of the final cover will be conducted to detect gas 
break-outs (such as crack or hole in the cover soils) and areas where discolored ground or 
distressed vegetation indicate leakage of gas through the final cover.  Any apparent gas 
outbreaks should be monitored with a combustible gas indicator to determine if gas is 
emanating from the crack or hole.  The area around the gas outbreak should be “probed” 
by performing bar punches or hand auger boreholes at depths of 12 to 18 inches.  Each 
borehole should be monitored with an explosimeter to record the concentration of 
methane gas.  The data will help determine the extent of elevated landfill gas 
concentrations at or near the ground surface. 

2.4 Reporting Requirements 
The measurements collected from the methane gas monitoring wells shall be recorded for 
each monitoring well and within each facility structure for each sampling event and 
placed in the operating record.  The state regulations require that explosive gases be 
controlled such that concentrations of gases will be less than 25 percent of the LEL in site 
structures and in the subgrade at the property boundary. 
 
If methane gas levels exceeding the maximum LEL are detected, the County shall 
perform the following: 
 

• Immediately take all steps necessary to ensure protection of human health and 
notify the Division; 

 
• Within seven days of detection, place in the operating record the methane or 

explosive gas levels detected and a description of the steps taken to protect human 
health; and 

 
• Within 60 days of detection, implement a remediation plan for the methane or 

explosive gas releases, place a copy of the plan in the operating record, and notify 
the Division that the plan has been implemented.  The plan must describe the 
nature and extent of the problem and the proposed remedy. 

 
Figure 4 presents a flow chart summarizing methane monitoring requirements, and the 
necessary steps the owner/operator must take if methane gas concentrations exceed the 
action levels in monitor wells or facility strutures.  An extension to the schedules noted 
above may be granted by the Division if a need for an extension is demonstrated by the 
County. 
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Corrective Action Permit Modification Application 

 
Section C-4: Site Map Illustrating Groundwater and Surface Water  

Monitoring Locations 
 
 
Edgecombe County is applying to continue operating their existing construction and demolition 
(C&D) landfill located at 2872 Colonial Road, south of Tarboro, North Carolina.  The 
Edgecombe County C&D Landfill currently operates under Solid Waste Permit # 33-01 from the 
North Carolina Department of Environment and Natural Resources, Division of Waste 
Management (NCDENR-DWM). 
 
In accordance with 15A NCAC 13B .1636, Edgecombe County is also applying to modify Solid 
Waste Permit # 33-01 to include a Corrective Action Plan (CAP).  S&ME, Inc., on behalf of 
Edgecombe County, has prepared a CAP for remedial alternatives which combine in-situ 
isolation combined with monitored natural attenuation (MNA).  These remedial alternatives were 
chosen because the site conceptual model indicates that water management issues are the 
primary mechanism for addressing the release and migration of the constituents of concern at the 
landfill.  MNA has been incorporated into the facility’s updated water quality monitoring plan 
(WQMP) to evaluate the effectiveness of the remedial measures.   
 
A site map designating locations of groundwater monitoring wells and surface water monitoring 
locations that will be impacted by the remedy, can be found in Section B Operation and Waste 
Acceptance Plan, Appendix II Water Quality Monitoring Plan. 
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EXECUTIVE SUMMARY 
Edgecombe County (County) currently operates a construction and demolition (C&D) 
debris landfill on top of a closed municipal solid waste (MSW) landfill in general 
accordance with North Carolina Department of Environment and Natural Resources 
(NCDENR) Solid Waste Facility Permit No. 33-01.  The landfill is located off of State 
Road 1601 (Colonial Road), south of Tarboro, North Carolina.  The C&D landfill is used 
for the disposal of waste generated within Edgecombe County and from surrounding 
counties.   
 
The NCAC 2L Groundwater Quality Standards (2L Standard) for several target 
constituents in groundwater have been exceeded at the facility near the north-northeastern 
property boundary.  The nearest receptor north-northwest of the facility is Jerry’s Creek.     
 
S&ME previously performed a Nature and Extent Study (NES) and an Assessment of 
Corrective Measures (ACM) to characterize the nature and extent of the release and 
identify several potential solutions or corrective measures which could be implemented to 
address the migration of groundwater contaminants beyond the compliance boundary.   
 
NCDENR, Division of Waste Management (DWM), Solid Waste Section (SWS) Solid 
Waste Rules defined under 15A NCAC 13B .1636 & .1637 require that the County 
perform a Corrective Action Plan (CAP) for the selection of a remedy that is protective of 
human health and the environment, and will attain the approved groundwater protection 
standards. 
 
The ACM Report has been submitted to the Solid Waste Section for approval, however, 
the selection process of the ACM has not yet been fully completed, pending meetings for 
public questions and input.  Due to schedule requirements for submission of this CAP, 
alternatives for in-situ isolation combined with monitored natural attenuation (MNA) 
have been selected for completion of this plan.  In-situ isolation was chosen because the 
site conceptual model indicates that water management issues are the primary mechanism 
for addressing the release and migration of the constituents of concern at the landfill.  
MNA has been incorporated into the facility’s updated water quality monitoring plan 
(WQMP) to evaluate the effectiveness of the remedial measures.  After completion of the 
ACM subsequent to the public meeting process, an addendum to this CAP will be 
submitted, if necessary, to reflect any changes based on public comments.   
 
In-situ isolation and monitored natural attenuation (MNA) have been selected as the 
remedies at the Edgecombe County Landfill, which will involve the following: 

 
• Installation of an upgradient groundwater barrier wall; 
• Maintaining a consistent contour with pre-1998 waste area; 
• Increase slope of the closed MSW area; 
• Stormwater improvements on the western half of the landfill; and, 
• Implementation of a MNA program to address impacted groundwater. 

 

i 
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Because the MSW remains in place at the waste disposal unit and the MSW is covered by 
daily cover soils and the landfill cap, the proposed remedy is expected to continue for an 
extended period of time.  At some future point, after the achievement of 2L 
Standards/GWPST, the monitoring program will be revised from MNA and into a long-
term maintenance monitoring.  Once the in-situ isolation program is no longer required, 
the effectiveness of the in-situ isolation structures (i.e. barrier walls, monitor wells, 
trenches) will be evaluated to determine if the structures require maintenance and can 
remain in-place or require removal. 
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1. INTRODUCTION 

1.1 Site Background    
The Edgecombe County Landfill is owned and operated by Edgecombe County (County).  
The landfill is located off of State Road 1601 (Colonial Road), south of Tarboro, North 
Carolina.  The landfill location and site vicinity are shown on Figure 1.  The active C&D 
landfill is accessed off of Colonial Road and is regulated under the North Carolina 
Department of Environment and Natural Resources (NCDENR) Solid Waste Facility 
Permit No. 33-01.  The C&D landfill is used for the disposal of waste generated within 
Edgecombe County and from surrounding counties.  The C&D landfill is located over a 
closed MSW landfill cell which is also regulated under Facility Permit 33-01.   
 
The C&D landfill and closed MSW landfill are bounded by Jerry’s Creek to the north and 
by woodlands to the west and south-southwest.  The topography of the landfill facility 
generally slopes downward from south to north, toward Jerry’s Creek.  Agricultural fields 
are located immediately adjacent to the facility to the south and Colonial Road is 
immediately adjacent to the east.  Across Colonial Road farther to the east is an 
Edgecombe County MSW convenience center, MSW transfer station, and borrow areas 
for landfill cover soils.  Three residential single-family homes are located to the 
northeast.   
 
A closed pre-Subtitle D Landfill (northern old landfill), which stopped receiving waste in 
1979, is located just north of the active landfill, across Jerry’s Creek.  The northern old 
landfill is identified as Facility No. NONCD0000653 on the North Carolina Inactive 
Hazardous Sites Branch (IHSB) Inactive Hazardous Waste Sites Inventory and is located 
between Jerry’s Creek and Wright’s Creek off of Colonial Road.  Wright’s Creek is 
present along the northern property boundary of the old landfill and converges with 
Jerry’s Creek to the east of the old landfill. 
 
Figure 2 is a site map illustrating site features.  For the purposes of this report, the 
“landfill” or “waste disposal unit” refers to the Edgecombe County Landfill facility 
regulated under Facility Permit 33-01, located south of Jerry’s Creek at 1601 Colonial 
Road, comprised of the active C&D landfill unit and the underlying closed MSW unit. 

1.2 Purpose 
The County performs landfill gas monitoring on a quarterly basis and performs semi-
annual groundwater and surface water monitoring from a monitor well network 
consisting of seven monitor well locations surrounding the boundary of the waste 
disposal unit, two surface water sample locations, and eleven gas monitoring wells.  The 
network of monitor wells was designed for compliance monitoring in the event that 
concentrations of contaminants originating from the landfilled waste materials were 
released to the environment.  Groundwater and surface water compliance monitoring is 
performed to comply with the requirements of North Carolina Solid Waste Management 
Rules (Solid Waste Rules), 15A NCAC 13B § .600, §.1632 and §.1634 of the Solid 
Waste Rules. 

1 



Corrective Action Plan  S&ME No. 1054-07-241 
Edgecombe County Landfill – Tarboro, NC  June 30, 2008 
 

2 

 
Volatile organic compounds (VOCs) and inorganic constituents have been detected above 
North Carolina groundwater protection standards in groundwater samples collected from 
groundwater compliance monitoring points used to monitor the Edgecombe County 
Landfill.  In addition, statistical evaluation of groundwater monitoring data indicates a 
release of VOCs and inorganic constituents from the landfill. 
 
In accordance with NCDENR Division of Waste Management (DWM), Solid Waste 
Section (SWS) Solid Waste Rules defined under 15A NCAC 13B, S&ME has completed 
the following activities on behalf of Edgecombe County in response to the detections of 
these constituents: 
 

- Statistical analyses of semi-annual water quality results of compliance well 
monitoring system in accordance with the facility’s Water Quality 
Monitoring Plan (WQMP); 

- Alternate Source Demonstration (ASD) study in accordance with Solid Waste 
Rules defined under 15A NCAC 13B.1633(c)(3) and .1634(g)(2);  

- Nature and Extent Study (NES) prepared in accordance with Solid Waste Rules 
defined under 15A NCAC 13B.1634(g)(1); and, 

- Assessment of Corrective Measures (ACM) in accordance with Solid Waste 
Rules defined under 15A NCAC 13B.1635. 

 
These previous assessments identified five organic compounds (vinyl chloride, benzene, 
cis-1, 2-dichloroethene, trichloroethene, and 1,4-dichlorobenzene) and one inorganic 
analyte (cobalt) as constituents of concern (COCs) at the Edgecombe County Landfill.  
This Corrective Action Plan (CAP) has been prepared in accordance with 15A NCAC 
13B.1636, for the selection of a remedy that is protective of human health and the 
environment, and will attain the approved groundwater protection standards. 
 

1.3 Previous Studies 

1.3.1 Water Quality Monitoring Plans 
Groundwater has been monitored at the landfill facility since 1994 in accordance with the 
facility’s Water Quality Monitoring Plan (WQMP), dated September 1994.  Statistical 
analyses of the groundwater monitoring data indicated a statistical release from the waste 
disposal unit.   
 
On March 31, 1999, on behalf of Edgecombe County, S&ME submitted a Work Plan for 
Groundwater Assessment – Edgecombe County Landfill (Work Plan) to the Solid Waste 
Section (Section).  The Section approved the Work Plan, with comments, on May 10, 
1999.  The Section comments were addressed in a revision to the Work Plan.  Using the 
revised Work Plan, the County began to assess potential impacts to groundwater quality 
from the waste disposal unit.   
 
As the County began these activities to implement the groundwater assessment Work 
Plan, several significant events occurred affecting conditions at the facility.  These events 



Corrective Action Plan  S&ME No. 1054-07-241 
Edgecombe County Landfill – Tarboro, NC  June 30, 2008 
 

3 

included: closure of the MSW landfill (1997-1999); Hurricane Floyd (1999); a revision to 
the WQMP groundwater sampling and analysis plan (1998), and revisions to the surface 
water locations and monitor wells included in the water quality monitoring network 
(1998-2002).  These events so altered the water quality observed at the facility that a re-
evaluation of the site-wide water quality was performed.   
 
The results of a baseline statistical re-evaluation were reported to the Section in S&ME’s 
report titled January 2003 Semi-Annual Sampling/Baseline Statistical Analysis, dated 
August 19, 2003.  These findings indicated a release of Appendix I constituents in the 
area of monitor well MW-5. However, no statistical evidence of a release of any 
Appendix II constituents was found.  
 

1.3.2 Semi-Annual Groundwater and Surface Water Sampling 
Eleven monitor wells (MW-1A, MW-3B, MW-4, MW-5, MW-5S, MW-5D, MW-6, 
MW-7A, MW-8A, MW-9, and MW-10) and three piezometers (P-1, P-2A, and P-3A) 
currently comprise the groundwater quality monitoring network for the facility.  Of these 
eleven monitor wells and three piezometers, seven of the monitor wells are sampled on a 
semi-annual basis for water quality indicators and laboratory analyses.  The remaining 
seven monitor wells/piezometers are only used to measure groundwater elevations to 
enhance the potentiometric mapping. 
 

Water Quality Monitoring Network 
Groundwater Sampling Locations 
Background 

Monitor Wells 
Compliance 

Monitor Wells 
MW-3B MW-1A 
MW-4 MW-5 
MW-9 MW-6 

 MW-7A 
 
Two surface water sampling locations (upstream and downstream) located on Jerry’s 
Creek currently comprise the surface water monitoring system for the landfill facility.   
 
The facility’s water quality monitoring network has been sampled on a semi-annual basis 
since 1994.  These wells and surface water locations were selected in order to monitor 
constituent concentrations migrating hydraulically downgradient towards Jerry’s Creek.  
Groundwater and surface water samples collected from the water quality monitoring 
network have historically been analyzed for Appendix I constituents including VOCs and 
metals and Appendix II constituents including VOCs, semi-volatile organic compounds 
(SVOCs), metals, sulfide, and cyanide.  In addition, groundwater and surface water 
samples have also been historically analyzed for several other constituents including 
polychlorinated biphenyls (PCBs), pesticides, and herbicides.   
 
Several organic as well as inorganic constituents have been historically detected in some 
water samples above the 15A North Carolina Administrative Code (NCAC), Subchapter 
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2L Groundwater Standards (2L Standards), the NCDENR DWM Groundwater Protection 
Standard (GWPST), and NCAC, Subchapter 2B Surface Water Standards (2B Standards).  
The organic constituents detected above standards include the following VOCs: vinyl 
chloride, benzene, 1,1-dichloroethane, 1,2-dichloroethane, cis-1,2-dichloroethene, 
trichloroethene, 1,2-dichloropropane, tetrachloroethene, 1,4-dichlorobenzene, and 
methylene chloride.  The SVOC 4-methylphenol has also historically detected above its 
respective 2L Standard/2B Standard in the samples collected from sampling locations at 
the waste disposal unit.  The inorganic constituents detected above standards include the 
following metals: cadmium, beryllium, cobalt, chromium, lead, silver, nickel, vanadium, 
and thallium.   
 
A statistical evaluation of the laboratory analytical data from the historical groundwater 
monitoring data set was last performed as part of the July 2006 Monitoring Report for the 
Edgecombe County Landfill prepared by S&ME.  The historical data pool has been 
updated and included in the subsequent sampling events, however, no statistical analysis 
was performed due to the changes in sample analytical methods.  According to the July 
2006 Monitoring Report, four analytes (vinyl chloride, 1,1-dichloroethane, cis-1,2-
dichlorethene, and trichloroethene) were shown to have statistical evidence of a release at 
the facility and were detected at both monitor wells MW-1A and MW-5.  Two additional 
analytes (benzene and cobalt) were detected at monitor well MW-5 and were shown to 
have statistical evidence of a release at the facility at that location.  Only one analyte (cis-
1,2-dichloroethene) was detected at monitor well MW-7A and was shown to have a 
statistical evidence of a release at the facility.  These statistically significant constituents 
along with additional historically detected constituents are further discussed in Section 
2.1. 
 

1.3.3 Alternate Source Demonstration 
On behalf of Edgecombe County, S&ME previously performed an Alternate Source 
Demonstration (ASD) in response to the detection of inorganic constituents at 
concentrations exceeding their respective 2L Standards/GWPST in several monitoring 
wells.  (Alternate Source Demonstration, dated June 10, 2008) 
 
During the January 2008 groundwater monitoring event, lead was detected in the 
groundwater sample from monitor well MW-7A at a reported concentration exceeding its 
respective 2L Standard.  Additionally, three metals for which there is no corresponding 
2L Standard (cobalt, thallium, and, vanadium) were detected above their GWPST during 
the four most recent groundwater monitoring events (July 2006, January 2007, June 
2007, and January 2008).  In order to examine whether naturally occurring metals 
concentrations within the in-situ native soils on-site could be influencing groundwater 
quality, an ASD for metals was undertaken. 
 
The concentrations of several naturally occurring metals within the in-situ soil at the 
facility were found to be sufficient to influence the concentrations of these metals in 
groundwater samples from the downgradient compliance monitoring wells. Other metals 
were found to not represent a statistically significant increase (SSI) above background 
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values.  Therefore, the concentrations of some constituents could be attributed to 
naturally occurring background values of these metals within the hydrogeologic regime. 
 
The results of the ASD analyses did not support influence to groundwater quality from 
the natural occurrence of the metal cobalt because, while cobalt was detected in the in-
situ soils at the facility, the levels of cobalt detected in the groundwater samples from 
monitoring well MW-5 could not be attributed solely to its natural occurrence in the 
overlying soils. Therefore, cobalt remains an inorganic constituent of concern at the 
facility.  
 

1.3.4 Nature and Extent Study 
Due to the detection of VOCs and inorganic constituents in excess of the 2L 
Standards/GWPST in groundwater samples from the landfill facility compliance wells 
and the determination that those findings indicated significant increases of some of the 
constituents, S&ME has performed a Nature and Extent Study (NES) in compliance with 
the Solid Waste Rules.  (Nature and Extent Study, dated June 25, 2008) 
 
As a part of the NES, S&ME reviewed the recent and historical groundwater and surface 
water analytical data at the landfill facility to identify the constituents of concern (COCs) 
and trends in their concentration and distribution.  The extent of the contaminant plume 
in the area of groundwater compliance monitor wells was characterized and delineated.  
In addition, S&ME evaluated the limits of waste placed at the former MSW landfill site.  
The contaminant distribution in the groundwater within the waste disposal unit was also 
evaluated for the potential of contaminant migration to and beyond the waste boundary.  
S&ME personnel also identified possible receptors within 1,500 feet of the landfill 
facility.     
 
The NES identified five organic compounds and one inorganic analyte as the COCs at the 
Edgecombe County Landfill.  These constituents include the VOCs: vinyl chloride, 
benzene, cis-1,2-dichloroethene, trichloroethene, and 1,4-dichlorobenzene, as well as the 
metal cobalt. 
 
The results of this NES indicated that the area impacted by these constituents of concern 
is limited to areas within the Edgecombe County Landfill facility boundary.  The COC 
concentrations do not appear to have adversely impacted surface water quality.  The 
concentrations of the organic and inorganic COCs detected within the plume are 
relatively low.  In addition, there are no identified drinking water wells located 
downgradient of the landfill facility.  Therefore, the NES determined that the level of risk 
to human health from the identified release is expected to be low. 
 

1.3.5 Assessment of Corrective Measures 
On behalf of Edgecombe County, S&ME previously prepared an Assessment of 
Corrective Measures (ACM) to identify the options for potential corrective measures, to 
consider the advantages and disadvantages, including costs, for these methods and to 
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recommend, with public input, measures that are appropriate to address the constituents 
and conditions at the Edgecombe County Landfill.  (Assessment of Corrective Measures, 
dated June 26, 2008) 
 
The ACM evaluated the performance, reliability, ease of implementation, and potential 
impacts of appropriate potential remedies, including safety impacts, cross-media impacts, 
and control of exposure to any residual contamination; the time required to begin and 
complete the remedy; the costs of remedy implementation; and the institutional 
requirements such as State and Local permit requirements or other environmental or 
public health requirements that may substantially affect implementation of the remedy(s), 
in accordance with 15A NCAC 13.B1635. 

 
The following techniques were considered as possible effective corrective measures:   

o Institutional Controls – Monitored Natural Attenuation (MNA), Access 
Restrictions, and Deed Restrictions 

o Groundwater Collection –Pumping Wells/Hydraulic Barrier and 
Interceptor Trenches 

o Gas Extraction – Volatilization 

o On-Site Treatment – Physical:  Air Stripping, Carbon Adsorption,                    
Filtration, Ion Exchange, Reverse Osmosis 

Chemical:  Neutralization, Physical/Chemical 
Separation 

Biological:  Constructed Wetlands 

o In Situ Isolation – Surface Cap / Grade and Barrier / Containment Wall 

o Off-Site Disposal – POTW Discharge 

o On-Site Disposal – Discharge to Surface Water 

 

Of these potential measures, the facility will choose the most feasible method which will 
achieve the combined goals of protection of human health and the environment with a 
reasonable allocation of County resources.  The ACM report was submitted to the Solid 
Waste Section (SWS) of NCDENR, Division of Waste Management (DWM), however 
the selection process of the ACM has not yet been fully completed, pending meetings for 
public questions and input.  Due to schedule requirements for submission of this 
Corrective Action Plan, alternatives for in-situ isolation combined with monitored natural 
attenuation (MNA) have been selected for completion of this plan.  In-situ isolation was 
chosen because the site conceptual model indicates that water management issues are the 
primary mechanism for addressing the release and migration of the constituents of 
concern at the waste disposal unit.  MNA will be incorporated into the facility’s water 
quality monitoring plan (WQMP) to evaluate the effectiveness of the remedial measures.  
After completion of the ACM subsequent to the public meeting process, an addendum to 
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this CAP will be submitted, if necessary, to reflect any changes based on public 
comments.   
 

1.4 Regional Geology    
Edgecombe County lies within the Coastal Plain Physiographic Province of North 
Carolina.  In general, geologic units in the Coastal Plain Region consist of deep, 
unconsolidated clastic deposits overlying crystalline basement rocks.  The Coastal Plain 
sedimentary formations in this region include, from youngest to oldest (top to bottom): 
 

• The Surficial Deposits (Quaternary) 
• The Yorktown Formation (Tertiary) 
• The Upper Cape Fear Formation (Cretaceous) 

 
In the site vicinity, the Quaternary surficial sediments are comprised of the Penholoway, 
Wicomico, and Sunderland Formations.  These formations are generally less than 50 feet 
in total thickness, with an average of 20 to 30 feet and consist of yellow silty sand and 
sandy clays.  The Yorktown Formation lies beneath these surficial sediments.  The 
Yorktown consists of 30 to 60 feet of blue gray fossiliferous silty clay with sandy clay, 
shell beds and fine sands.  The Yorktown is extensive throughout the county forming an 
almost continuous layer. Beneath the Yorktown are Cretaceous-aged Cape Fear 
Formation sediments of reddish brown to brown clay, sand and sandy clay with some 
gravel resting on the irregular bedrock surface. These sediments range in thickness from 
30 in the west to 400 feet or more in thickness in the eastern area of the county. 
 
The Cretaceous sediments are underlain by crystalline igneous and metamorphic rocks, 
with an irregular surface that dips gently to the east.  The depth to the bedrock is 
approximately 300 feet below National Geodetic Vertical Datum (NGVD) 
(approximately 240 to 400 feet below land surface).  
 

1.5 Site Geology    
S&ME personnel have previously performed several test pits, soil borings, and the 
installation of temporary piezometers throughout the site to identify the soil conditions at 
the landfill facility.  Sand and silty sand were identified from the ground surface to 
typical depths of 4 to 6 feet below ground surface (ft bgs).  The soil underlying the sand 
and silty sand surface layer generally consisted of the following:  sandy silty clay; sandy 
clayey silt; silty sandy gravel; and sandy clayey silt.  The subsurface exploration 
identified a marine clay (Yorktown Formation) underlying the near surface soils at the 
landfill site at depths ranging from 3 to 20 ft bgs.  The full thickness of the Yorktown 
clay has not been determined.  However, two deep borings (MW-5D and CPT-1) have 
been performed at the site which indicate the Yorktown formation is at least 25 feet thick.  
On the north side of the landfill at MW-5D the clayey soils associated with the Yorktown 
formation were encountered from approximately 10 ft bgs to the termination of the 
boring at 40 ft bgs (40 ft AMSL to 10 ft AMSL).  On the south southeast corner of the 
landfill at CPT-1, the clayey soils associated with the Yorktown formation were 
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encountered from approximately 10 ft bgs to the termination of the boring at 
approximately 35 ft bgs (55 ft AMSL to 30 ft AMSL).   
 
The MSW landfill is constructed largely within and above the surficial Quaternary 
deposits, with embankment and cover soils derived largely from these sandy and silty 
sand soils.  The Yorktown clays form a hydraulic base for the landfill. 
 

1.6 Hydrologic Setting 

1.6.1 Surface Water 
The local surface water features in the immediate vicinity of the landfill include: Jerry’s 
Creek; Wright’s Creek; the drainage features in the waste disposal unit including a 
former sediment basin; and the farm pond located in the southeast corner of the site.  The 
undisturbed natural topography in the areas surrounding the waste management units at 
the facility is characterized as gradual to moderate slopes toward these local surface 
water features.  The surface of the landfill facility generally mimics these natural slope 
gradients and also discharges to these surface water features.  Jerry’s Creek is the primary 
receptor of surface water runoff from the landfill.  Some areas of the landfill drain surface 
water directly to Jerry’s Creek, while much of the central portion of the waste disposal 
unit drains to a topographic “horseshoe” feature in the northern boundary of the landfill.  
A sedimentation pond which is a remnant of former MSW operations collects the surface 
drainage in this area.  Infiltration and percolation into the upper soil horizon is expected 
to be moderate due to the sandy loam content within this stratum.  The uppermost aquifer 
underlying the landfill is expected to discharge to the local surface water features.  
During periods of rainfall with high surface water runoff, Jerry’s Creek, Wright’s Creek, 
the sediment pond, the southwest perimeter trench, and the farm pond may recharge the 
aquifer.  Surface water features are shown on Figure 2. 

1.6.2 Groundwater Hydrogeology 
The Coastal Plain Physiographic Region of North Carolina is located between the 
uplands of the Piedmont and the Atlantic Ocean.  Investigations of the Coastal Plain 
Region have identified as many as 10 aquifers separated by 9 confining units.  However, 
these aquifers can basically be divided into three major deep aquifer systems in North 
Carolina: the Quaternary Aquifer System, the Tertiary Aquifer System, and the 
Cretaceous Aquifer System.  Each of these three major aquifer systems are separated 
from each other by units of lower permeability composed of clays and silts.  The 
Quaternary Aquifer is composed of surficial deposits of sandy silt and clay. The Tertiary 
Aquifer is composed of glauconitic sands, clayey sands, and limestone. The Cretaceous 
Aquifer is composed of sand, silty and clayey sand, and clay separated by confining units 
of clay and silt. 
 
The uppermost aquifer at the site is unconfined and is found in the silty sands of the 
Quaternary-age Sunderland formation.  This aquifer is recharged by inflow from 
upgradient areas and by infiltration of precipitation.  The Tertiary-age Yorktown clay 
layer appears to act as a confining layer below the landfill.  In some areas, this water may 
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be “perched” over the Yorktown clays beneath the Quaternary sands, rather than forming 
a true unconfined aquifer. 
 
Groundwater within and below the landfill appears to result partially from lateral flow 
recharge through the sandy surficial soils from upland areas to the south flowing 
downgradient through the waste disposal unit toward Jerry’s Creek.  Surface water from 
the waste disposal unit surface also infiltrates through the sandy cap and cover soils and 
buried wastes to further recharge groundwater within and beneath the landfill.  Just north 
of the waste disposal unit, groundwater levels are very near the ground surface and the 
water surface in the old sediment pond, which is likely further recharging groundwater in 
this area. 
 

1.7 Site Conceptual Model 
The Edgecombe County landfill is unlined and was constructed in the sandy soils of the 
geologically recent Quaternary deposits which overlie the Yorktown Formation in this 
area.  The Quaternary deposits typically extend for a few feet below the base of the 
landfill, where they rest on a medium gray marine clay of the Yorktown.  This Yorktown 
clay appears to form an aquitard beneath the sandy Quaternary deposits. 
 
The topography of the area around the landfill slopes naturally from the south toward 
Jerry’s Creek to the north.  The unconfined aquifer is contained within the Quaternary 
sands and may be “perched” in some locations on the Yorktown clay.  The groundwater 
in this unconfined aquifer generally follows the topography and flows from south to north 
over the basal Yorktown clay toward Jerry’s Creek.  In the area of Jerry’s Creek, the 
groundwater is thought to converge with groundwater flowing south toward Jerry’s Creek 
from the old landfill to the north.  Thus, the Jerry’s Creek topographic depression is 
thought to form a hydraulic barrier to groundwater flow from the active landfill.  The 
mingled groundwaters from the active landfill and the northern old landfill apparently 
flow along the trace of the creek topographic depression, in a more easterly direction.   
 
The detected groundwater contamination consists of mostly VOCs, one SVOC, and 
several metals, appearing at the compliance wells to the north, just downgradient of the 
limits of the landfill.  The contaminants are limited to the shallow unconfined aquifer and 
no contaminants have been detected in the deeper aquifer beneath the Yorktown clay 
layer.  The VOC concentrations at compliance wells MW-1A, MW-6, and MW-7 have a 
decreasing trend in recent years.  The VOC levels at MW-5 have remained relatively 
consistent with some increase in the degradation “daughter” products of the detected 
VOCs, indicating that degradation of the primary VOCs is occurring. 
 
The mechanism for the release of contaminants from the MSW landfill appears to be 
largely due to surface water from precipitation infiltrating through the waste disposal unit 
cap, percolating through the buried MSW, and impinging as leachate on the groundwater 
flowing beneath the waste disposal unit.  The geochemical indicator parameters support 
the interpretation that the generation of leachate in the MSW landfill is the primary 
contaminant mechanism.  Analysis of collected landfill gas samples for non-methane 
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organic compounds indicate that some portion of the contamination reaching the 
underlying groundwater may also be attributed to landfill gas.  Once the leachate reaches 
the groundwater, the contaminants are then carried by groundwater flow beyond the 
limits of the waste disposal unit toward Jerry’s Creek.      
 
Contributing factors to the release of contaminants from the waste disposal unit include: 
 

• The western half of the MSW landfill cap is very flat with some soil berms that 
create ponding on the waste disposal unit surface. 

 
• The closed MSW unit was capped with sandy soils because more clayey soils 

were not available.  To achieve an effective permeability of approximately  
1 x 10-5 cm/sec, an extra vegetative layer was added. 
 

• On the eastern half of the landfill an active C&D unit overlies the closed MSW 
unit.  Although the C&D materials may add additional components to the 
leachate percolating through the waste disposal unit, the combination of 
additional daily cover soils and the increased surface slope enhances the 
drainage of precipitation surface water from this portion of the waste disposal 
unit, reducing the total volume of water available for the generation of leachate. 

 
• Until recently, the waste disposal unit cap supported very little vegetation.  

Vegetation protects the integrity of the cap and reduces the volume of surface 
water percolating through the cap by evapotranspiration.  

 
• Due to the shallow water table aquifer and the elevation of the land surface to 

the south of the waste disposal unit, infiltrated surface water and/or shallow 
groundwater appears to enter the south side of the waste disposal unit into the 
wastes.  This is providing another source of water for the generation of leachate.   

 
• The waste disposal unit was constructed in what was previously a swampy area, 

indicating that the unconfined groundwater was at or very close to the ground 
surface.  Ditches and drainage channels may have actually extended into the 
water table aquifer during wet seasons.  A combination of possible filling of 
such ditches and channels and a rise in groundwater levels due to settlement of 
the waste disposal unit base from the weight of the waste may mean that some 
buried waste may be in direct contact with the groundwater.    

 
• The old sedimentation pond located on the north side of the landfill in the 

“horseshoe” provides a collection point for shallow leachate seeps along the 
north face during wet seasons.  The increased surface water directed to the 
center of the “horseshoe” from three sides also provides an infiltration source 
recharging and likely mounding the groundwater at the toe of the waste disposal 
unit. 
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2. CONTAMINANT CHARACTERIZATION 

2.1 Constituents of Concern 
Historical groundwater monitoring results have been compiled since the facility initiated 
groundwater monitoring in September of 1994.  Several organic and inorganic 
constituents have been both historically detected exceeding 2L Standards/GWPST and 
consistently detected at compliance monitor well locations at the landfill facility.  
Consistently detected constituents are defined as those constituents that have been 
detected exceeding their respective groundwater quality standard during at least two 
separate semi-annual sampling events and also have been detected at least one time 
within the last three semi-annual sampling events at the landfill facility.  S&ME reviewed 
historical monitoring results and previous statistical data for Edgecombe County Landfill 
to identify which organic and inorganic constituents are constituents of concern.  Five 
organic compounds and one inorganic constituent have been identified as the COCs at the 
Edgecombe County Landfill.  These organic compounds include the VOCs: vinyl 
chloride, benzene, cis-1,2-dichloroethene, trichloroethene, and 1,4-dichlorobenzene.  The 
inorganic constituent is the metal cobalt. 
 

2.2 Background Concentrations 
Three upgradient (background) monitor wells (MW-3B, MW-4, and MW-9) are currently 
sampled for water quality indicators and laboratory analyses as part of the semi-annual 
groundwater monitoring at the landfill facility.  Review of historical groundwater 
monitoring data indicate that no VOCs or SVOCs have been detected exceeding 2L 
Standards/GWPST in the groundwater samples collected from upgradient monitor wells 
MW-3B, MW-4, and MW-9.  Therefore, vinyl chloride, benzene, cis-1,2-dichloroethene, 
trichloroethene, and 1,4-dichlorobenzene remain organic COCs at the landfill facility. 
 
Several inorganic constituents have been historically detected exceeding their respective 
groundwater quality standards in the groundwater samples collected from the upgradient 
wells.  Four of these historically detected inorganics (cobalt, lead, thallium, and 
vanadium) have also been consistently detected at background and compliance monitor 
well locations.  As discussed in Section 1.3.3, S&ME performed an ASD for metals in 
response to these inorganic constituent exceedances.  The ASD found that concentrations 
of the naturally occurring lead and vanadium within the in-situ soil at the facility were 
sufficient to influence the concentrations of these metals in groundwater samples from 
the monitoring wells.  Thallium was found to not represent a statistically significant 
increase above background values.  Therefore, the concentrations of these constituents 
could be attributed to naturally occurring background values of these metals within the 
hydrogeologic regime.  However, the results of the ASD analyses did not support 
influence to groundwater quality from the natural occurrence of the metal cobalt.  Cobalt 
remains an inorganic COC at the facility.  
 

11 
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2.3 Source Area Determination 
The Nature and Extent Study indicates that the source area(s) for the contaminant plume 
are located within the landfilled MSW.  The contaminant plume appears to be migrating 
outside of the waste boundary, north-northeast toward Jerry’s Creek, but remaining on 
the landfill property.  Historical surface water and temporary piezometer data indicate 
that the topographically low area located along Jerry’s Creek is acting as a hydraulic 
barrier.  The downgradient extent of the contaminant plume has been delineated along the 
northern property boundary and the contaminant plume is contained within the facility 
boundaries.  In addition, the contaminant plume located within the waste disposal unit is 
confined to the surficial, uppermost aquifer. 
 
Concentrations of the COCs at compliance monitor wells MW-1A, MW-6, and MW-7, 
located along the northern property boundary, have a decreasing trend or no trend, due to 
lack of detections, in recent years.  The VOC levels at MW-5, located along the north-
northeast property boundary, have remained relatively consistent with some increase in 
the degradation “daughter” products of the detected VOCs, indicating that degradation of 
the primary VOCs is occurring.  Elevated concentrations of the chlorinated compound 
tetrachloroethene and its daughter products have been historically detected at monitor 
well MW-5.  Chlorinated COC trends in concentration over time are further discussed in 
Section 5.1.  It appears that the source area(s) for the chlorinated COCs are located 
within the landfilled MSW hydraulically upgradient of monitor well MW-5. 
 
The concentration of benzene in groundwater samples from monitor well MW-5 has 
strong evidence of a decreasing trend in recent years.  Based on our interpretation of 
these conditions, benzene concentrations will likely not cause future compliance issues in 
the area of monitor well MW-5.  Elevated concentrations of 1,4-dichlorobenzene have 
also been historically detected in the groundwater samples collected from compliance 
monitor well MW-5.  However, no trend is evident for 1,4-dichlorobenzene 
concentrations in monitor well MW-5.  It appears that the presence of benzene and 1,4-
dichlorobenzene at the landfill is likely due to the direct transport from an upgradient 
source within the waste disposal unit.  
 
In addition, the concentration of cobalt in groundwater samples from monitor well MW-5 
has strong evidence of an increasing trend.  The historical increasing trend of cobalt 
concentrations in groundwater suggests a potential source of cobalt hydraulically 
upgradient of this area.   
 

2.4 Exposure Pathways 
The landfilled waste disposed at the site is the most likely source of groundwater 
contamination observed in the area surrounding the waste disposal unit.  Historical data 
indicate that geochemical leachate indicator parameters detected in groundwater samples 
collected from temporary piezometers and monitor wells were more elevated in the 
downgradient groundwater samples, along the northern property boundary, than in the 
upgradient groundwater samples.  These data suggest that leachate from the MSW is 
contributing to the contamination observed in the downgradient piezometers and wells.  It 
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appears that the infiltration of precipitation through the disposed waste mass is “leaching” 
contaminants from the waste, through the bottom of the unlined waste disposal unit, and 
to the groundwater below the waste management unit.  Subsequent lateral migration of 
groundwater further transports and distributes the contamination to a surrounding larger 
area.  In addition, shallow groundwater flowing into the waste disposal unit and through 
the landfilled waste is further aiding in the transport of contamination outside of the 
waste boundary.  Therefore, soil leachate from landfilled MSW to groundwater is the 
most likely source of groundwater contamination at the landfill.   
 
In general, potential exposure pathways from soil leachate to groundwater include the use 
of potable wells or surface water within the area of the facility.  The NES has delineated 
the downgradient extent of the groundwater contaminant plume along the northern 
property boundary of the waste disposal unit and found that the contaminant plume is 
contained within the facility boundaries.  In addition, historical surface water data 
indicate that no VOCs or SVOCs have been detected exceeding 2B Standards in the 
surface water samples collected at the landfill since semi-annual sampling was initiated in 
1994.  Several inorganic constituents have been historically detected exceeding 2B 
Standards in the surface water samples collected at the landfill including beryllium, 
cadmium, chromium, cobalt, lead, and zinc.  However, no inorganic constituents have 
been detected exceeding 2B Standards in the surface water samples collected since 
January 2003.  Therefore, it appears that the groundwater contaminant plume has not 
impacted surface water quality at the landfill. 
 
The potential for direct exposure to MSW and the contaminants of concern by direct 
contact is low.  The MSWs are covered by daily cover soils and the landfill cap.  A large 
portion of the MSW landfill is further covered by the C&D landfill wastes.  Therefore, 
exposure from contaminated soil at the landfill is limited.   
 
Landfill gas is another potential exposure pathway for the VOCs at the facility.  Eleven 
gas wells located along the perimeter of the waste disposal unit and five building 
structures currently comprise the regular methane gas monitoring system for the landfill.  
The locations of methane gas wells for the landfill facility are shown on Figure 2.  The 
regular network methane gas monitor wells and building structures at the landfill are 
monitored on a quarterly basis.  At various times (June 2001 - November 2002) the 
methane concentrations have exceeded the North Carolina Solid Waste Standards as 
promulgated in 15A North Carolina Administrative Code 13B (13B Standard).  
Edgecombe County has performed corrective measures to reduce the concentrations of 
methane at the facility’s compliance points.  These corrective actions were described in 
the following reports previously submitted to the Section: Response to Environmental 
Assessment Requirements dated June 2001 and Methane Monitoring and Corrective 
Action Report dated March 2002.  Methane gas concentrations have not exceeded the 
13B Standards in any of the monitored gas wells or building structures at the landfill 
since November 2002.  Exposure from landfill gas at the facility is limited to methane 
vents located on the top of the waste disposal unit and the potential for significant direct 
exposure to these gases is considered low.  
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It appears that the potential for exposure to landfill contaminants, either through 
migrating leachate from the buried waste to the groundwater, contaminated soil, or 
landfill gas, is limited to the site.   
 

2.5 Receptor Survey    
As part of the Nature and Extent Study, S&ME completed visual observations for 
evidence of drinking water wells within a 1,500-foot radius of the waste disposal unit.  
The results of the survey show that there are nine (9) identified potable wells within a 
1,500-foot radius of the waste disposal unit, including one potable well located on-site at 
the County-owned property comprising part of the facility.  The potable well located on-
site at the facility has been removed from service.  The water for the facility is supplied 
from the County-wide municipal water distribution system.  Eight properties were 
identified within 1,500 feet of the waste disposal unit where the potential presence of a 
potable well is unknown.  Two (2) of the nine potable wells identified are known to be 
used for drinking water purposes.  The use for two (2) of the nine potable wells identified 
is unknown.  The majority of the properties containing potable wells are located at least 
1,200 feet away from the waste disposal unit and at a topographically higher elevation 
than the landfill.  However, three (3) potable wells, located at 2549, 2577, and 2595 
Colonial Road, were identified approximately 600 to 900 feet northeast of the waste 
disposal unit and at a similar topographic elevation as the landfill facility.  Property 
owners at all three addresses indicated that they are currently connected to the municipal 
water supply and use their potable wells for non-drinking water purposes, i.e. washing 
vehicles.  Based on groundwater levels collected at the site vicinity, and the resulting 
potentiometric contours calculated, it appears that all of the potable wells identified 
within 1,500 feet of the landfill are hydraulically upgradient.  Therefore, the level of risk 
to human health is expected to be low. 
 
Jerry’s Creek is the primary receptor of surface water runoff from the landfill.  Wright’s 
Creek is present along the northern property boundary of the northern old landfill.  
Wright’s Creek converges with Jerry’s Creek to the east of the old landfill and continues 
east to the Tar River. 
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3. SELECTED REMEDY/TECHNICAL APPROACH 

3.1 Introduction    
The selection process of the ACM has not yet been fully completed, pending 
meetings for public comment and input.  Due to schedule requirements for 
submission of this Corrective Action Plan, alternatives for in-situ isolation combined 
with monitored natural attenuation (MNA) have been selected for completion of this 
plan.  In-situ isolation was chosen because the site conceptual model indicates that 
water management issues are the primary mechanism for addressing the release and 
migration of the COCs at the waste disposal unit.  MNA will be incorporated into the 
facility’s water quality monitoring plan (WQMP) to evaluate the effectiveness of the 
remedial measures.  After completion of the ACM subsequent to the public meeting 
process, an addendum to this CAP will be submitted, if necessary, to reflect possible 
changes based on public comments.   
 
In-situ isolation and MNA as the selected remedies at the Edgecombe County 
Landfill will involve the following: 
 

• Installation of an upgradient groundwater barrier wall (Option 4A from 
ACM); 

• Maintaining a consistent contour with pre-1998 waste area (Option 4B from 
ACM) 

• Increase slope of the closed MSW area (Option 4C from ACM); 
• Stormwater improvements on the western half of the landfill (Option 4D 

from ACM); and, 
• Implementation of a MNA program to address impacted groundwater  

(Option 1 from ACM). 
 
See Figure 3 for a plan view of the conceptual remedies. 
 

3.2 Technical Approach    

3.2.1 Upgradient Groundwater Barrier Wall 
Because of the shallow depth to groundwater in the upgradient region of the waste 
disposal unit, as well as the available space between the waste boundary and the facility 
boundary, an upgradient physical barrier that diverts groundwater around the landfill will 
restore groundwater quality at the facility.  Diverting the flow of groundwater around the 
waste disposal unit would minimize interaction of the groundwater with the waste mass, 
thereby reducing leachate production.  Installation of a barrier wall consisting of 
interlocking sheet piles will be designed.  See Figure 3 for a plan view of the barrier wall 
location. 
 
An approximately 1,900 feet long, barrier wall will be installed to approximately 15 – 30 
feet below ground surface along the southern boundary of the landfill.  The barrier wall 

15 
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will be anchored into the low permeability confining unit of the Tertiary-age marine clay 
layer (Yorktown Formation).  
 
Following approval of this CAP, a detailed design and contractor specifications package 
will be developed.  Details that will be presented in the specifications package will 
include: 
 

• Site Preparation Requirements: health and safety planning; securing construction 
permits; underground utility location and management; clearing, grading and 
erosion control. 

• Installation of Barrier Wall: submittal of sheet pile materials make-up formulation 
for pre-approval by the Engineer; methods to determine the varying depth of the 
barrier wall in the field during construction to ensure that the barrier wall extends 
into the confining layer; installation of sheet pile wall methods; handling and 
relocation of excavated soil; quality control methods and testing. 

• Site Restoration Requirements. 
 

3.2.2 Maintaining a Consistent Contour with Pre-1998 Waste Area 
Maintaining consistent contour elevations across the waste disposal unit where C&D 
waste is not currently being placed (western portion of waste disposal unit) will reduce 
groundwater contamination by reducing vertical percolation of pounded rain water into 
the waste mass which can produce leaching.  Maintaining a consistent contour entails 
some initial grading operations to remove or regrade existing stormwater slope diversion 
berms on the landfill cap and maintenance to those areas where ditches, slumps, and 
sinkholes have formed from waste decomposition.  Maintenance would involve filling or 
grading over only those anomalous surface deficiencies that facilitate the influx of water 
into the waste mass.  
 
Maintaining a consistent contour would involve a continuous process of inspection and 
backfilling on a quarterly basis for existing or potential surface water collection locations 
followed by timely addition of backfill soil and reseeding. 
 
Following approval of this CAP, a detailed design and contractor specifications package 
will be developed.  Details that will be presented in the specifications package will 
include: 
 

• Site Preparation Requirements: health and safety planning; securing construction 
permits; clearing, grading and erosion control. 

• Site Grading and Backfilling Operation: grading and soil application plans to 
maximize transfer of stormwater off the waste disposal unit; specifications for 
acceptable types of fill (backfill materials will likely be supplied from Edgecombe 
County’s on-site borrow sources); reseeding and establishment of vegetation; 
quality control methods and testing. 

• Site Restoration Requirements. 
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3.2.3 Increase Slope of the Closed MSW Area 
Increasing the slope of the cap will decrease the infiltration of stormwater into the MSW 
waste and reduce the potential for groundwater contamination.  The eastern portion of the 
waste disposal unit is where the current C&D waste disposal is being conducted.  The 
C&D waste has been placed over the existing MSW landfill cap and has increased the 
slope in this area.  The waste placement also provides an additional barrier to stormwater 
infiltrating into the MSW landfill. 
 
The slopes in the western portion of the MSW landfill are relatively flat with a majority 
of the area at a slope of approximately 5 to 6 percent.  Increasing the slope in this area 
would involve moving the current C&D waste placement operations from the eastern 
portion of the waste disposal unit to the western portion.  The C&D waste placement 
would increase the slope in this area and also provides an additional barrier to stormwater 
infiltrating into the MSW landfill. 
 
Following approval of this CAP, a detailed design and contractor specifications package 
will be developed.  Details that will be presented in the specifications package will 
include: 
 

• Site Preparation Requirements: health and safety planning; securing construction 
permits; clearing, grading and erosion control. 

• Site Grading and Filling Operation: soil and C&D waste application plans to 
maximize transfer of stormwater off the waste disposal unit; specifications for 
acceptable types of fill (backfill materials will likely be supplied from Edgecombe 
County’s on-site borrow sources); an approximation of the application schedule 
versus project backfill and C&D waste applications; establishment of target fill 
grades and methods to measure the grades; quality control methods and testing. 

• Site Restoration Requirements. 
 

3.2.4 Stormwater Improvements on the Western Half of the Landfill 
There are currently stormwater diversion trenches which run parallel to the direction of 
groundwater flow on both sides (eastern and western) of the waste disposal unit.  A 
stormwater diversion trench located along the southern boundary of the waste disposal 
unit runs perpendicular to the direction of groundwater flow.   
 
The diversion trenches located along the western and southwestern boundaries of the 
waste disposal unit (totaling approximately 3,100 feet in length) will be expanded and 
improved to serve as groundwater diversion ditches to transport groundwater and surface 
water diverted from the top of the waste disposal unit and from around the sides of the 
upgradient physical barrier wall.  Water diverted in the upgradient region of the waste 
disposal unit, before interaction with the landfilled wastes, would likely not require pre-
treatment before discharging to the downgradient receiving creek. See Figure 3 for a plan 
view of the ditch locations. 
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The old sedimentation pond just north of the landfill is to be lined with low permeability 
fill material and improved to capture stormwater run-off from the waste disposal unit 
before discharging off-site.  Reference the Edgecombe County Landfill Closure and 
Post-Closure Plan, dated June 30, 2008, for details on the stormwater management 
system.  The remainder of this “horseshoe-shaped” area will be backfilled with low 
permeability fill material.  See Figure 3 for the location of this area.  The old 
sedimentation pond in the horseshoe provides a collection point for shallow leachate 
seeps along the north face during wet seasons.  The surface water directed from the 
landfill cap and side slopes to the sedimentation pond also provides an infiltration source 
recharging and likely mounding the groundwater at the toe of the waste disposal unit.  
The sedimentation pond will be improved in order to isolate stormwater run-off 
collecting in the pond from shallow groundwater and leachate migrating from the waste 
disposal unit. 
 
The old sedimentation pond is less than one acre in size and may have been up to eight 
feet deep in some locations before the pond filled with sediment and plant growth.  The 
total volume of the old sedimentation pond before it filled may have been approximately 
8,000 cubic yards or more. 
 
The rest of the horseshoe area, minus the area of the old sedimentation pond, is 
approximately 2 ½ acres in size.  This area will be capped with low permeable fill and 
graded to direct surface water flow over this area rather than percolating into the 
groundwater.   
 
Following approval of this CAP, a detailed design and contractor specifications package 
will be developed.  Details that will be presented in the specifications package will 
include: 
 

• Site Preparation Requirements: health and safety planning; securing construction 
permits; underground utility location and management; clearing, grading and 
erosion control. 

• Stormwater Diversion Ditches: specifications of dimensions (width and depth) 
along the center line of the ditches; surveying to confirm grade points; excavation 
and placement of engineered fill requirements; quality control methods and 
testing. 

• Grade and Line Old Sedimentation Pond: submittal of design and low permeable 
fill materials for pre-approval by the Engineer; plant removal and disposal; 
mucking out of sediment; handling and relocation of excavated sediment; 
placement and grading of low permeable fill material (backfill materials may be 
supplied from Edgecombe County’s on-site borrow sources); and quality control 
methods and testing. 

• Cap and Grade Horseshoe Area: backfill and compaction requirements; surveying 
to confirm grade points; and quality control methods and testing. 

• Site Restoration Requirements. 
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3.2.5 Monitored Natural Attenuation for Groundwater 
The COCs in groundwater at the landfill include the organic parameters: vinyl chloride, 
benzene, cis-1,2-dichloroethene, trichloroethene, and 1,4-dichlorobenzene, and the 
inorganic constituent: cobalt.   Following construction of the corrective measures 
presented above, surface water and groundwater coming in contact with waste materials 
in the waste disposal unit will be minimized.  Waste material leachate coming into 
contact with groundwater will then be minimized.  The COCs in groundwater are then 
expected to naturally attenuate and trend toward cleanup goals.  MNA will be 
implemented as the corrective measure for impacted groundwater. 
 
Based on the years of groundwater monitoring, analytical data coupled with the various 
studies throughout the groundwater monitoring history of the facility, including the 
previously discussed NES, the primary substrate at the facility should contain a sufficient 
quantity of anthropogenic organic carbon to support biodegradation of the chlorinated 
solvent COCs.  In addition, there is likely native organic carbon in trace amounts which 
will further enhance biodegradation rates of these constituents.   
 
The contaminant of concern, cobalt, was detected in groundwater samples at levels of 
only up to 0.131 milligrams per liter (mg/L) within the last two years of groundwater 
monitoring (July 2006, January 2007, June 2007, and January 2008).  The GWPST for 
cobalt is 0.07 mg/L.  Cobalt in groundwater at the facility would be expected to attenuate 
by dispersion and absorption. 
 
For the Edgecombe County Landfill, it has not yet been determined if the contaminant 
plume is still in a growth phase, stable phase, or if the plume has already reached its peak 
and is now a shrinking plume.  At a time of one to three years following implementation 
of the isolation and water management correction measures presented above, the 
groundwater plume status at the facility would be determined during the MNA process. 
 
This process would involve sampling the appropriate property boundary groundwater 
monitoring wells for the constituents found exceeding their respective 2L 
Standards/GWPST.  After an appropriate amount of samples have been taken, 
assumptions may be drawn concerning the constituent magnitude concentration trend 
(increasing, decreasing, or static) in order to re-evaluate the dispersion and natural 
attenuation process effectiveness.  The objectives for a MNA groundwater remediation 
program include the following: 
 

• Demonstrate that natural attenuation is occurring; 
• Be protective of human health and the environment; 
• Monitor natural attenuation and environmental impact; and, 
• Restore groundwater at the edges of the plume to below the 2L Standard and 

GWPST. 
 
The existing monitoring network, plus additional monitor wells to be installed, will be 
used to monitor groundwater quality and trends.  Monitoring wells MW-3B, MW-4, and 
MW-9, the upgradient wells, would allow determination of geochemical conditions in the 
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groundwater prior to entering the source area.  Monitoring well MW-5 is located in the 
plume and will be utilized to collect data for bioremediation rate calculations.  Additional 
wells will be installed along the downgradient facility boundary to define the edge of the 
plume and act as sentinel wells.  These wells would be monitored and evaluated to 
determine if bioremediation is working as well as to determine if re-evaluation triggers 
have been exceeded.  For additional information on the proposed evaluation of water 
quality at the landfill, see the updated Water Quality Monitoring Plan included in 
Appendix II of the Facility Operation and Waste Acceptance Plan.  
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4. WATER QUALITY MONITORING PLAN 
An updated Water Quality Monitoring Plan (WQMP) is included in Appendix II of the 
Facility Operation and Waste Acceptance Plan.   The updated WQMP summarizes the 
activities and protocol recommended to perform monitoring at the subject site in general 
accordance with the requirements as specified in Sections .0600 and .1637(a)(1) of the 
North Carolina Solid Waste Management Rules (15A NCAC 13B).  The WQMP is 
designed to effectively monitor groundwater and surface water quality in order to detect a 
release from the landfill into the uppermost aquifer underlying the landfill; monitor 
groundwater and surface water diverted and discharged from the facility as part of the 
proposed corrective actions; and monitor surface water downgradient of the facility 
during the implementation of corrective measures for the closed landfill.

21 
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5. EVALUATION OF CORRECTIVE ACTION EFFECTIVENESS 

5.1 Evaluation of Natural Attenuation 
Geochemical data and changes of site constituent concentrations with time are important 
in evaluating the effectiveness of natural attenuation.  The NES Report previously 
prepared for the landfill discussed the changes of site constituent concentrations and 
plume characteristics with time. 
 
The facility’s water quality monitoring network has been sampled on a semi-annual basis 
since 1994.  Groundwater and surface water samples collected from the water quality 
monitoring network have historically been analyzed for Appendix I constituents 
including VOCs and metals and Appendix II constituents including VOCs, SVOCs, 
metals, sulfide, and cyanide.  In addition, groundwater and surface water samples have 
also been historically analyzed for several other constituents including PCBs, pesticides, 
and herbicides.  However, the facility’s water quality monitoring network has only been 
sampled for geochemical parameters on two occasions, in January 2003 and June 2007.  
Therefore, the current historical pool of geochemical data collected from the facility’s 
water quality monitoring network is insufficient to evaluate geochemical parameter 
trends over time. 
 
According to historical groundwater analytical data, concentrations of the COCs at 
compliance monitor wells MW-1A, MW-6, and MW-7, located along the northern 
property boundary, have a decreasing trend or no trend, due to lack of detections, in 
recent years.  The evidence suggests that natural degradation is likely occurring in the 
area of monitor wells MW-1A, MW-6, and MW-7. 
 
The VOC levels at MW-5, located along the north-northeast property boundary, have 
remained relatively consistent with some increase in the degradation “daughter” products 
of the detected VOCs, indicating that degradation of the primary VOCs is occurring.  
Elevated concentrations of the chlorinated compound tetrachloroethene have been 
historically detected at monitor well MW-5, until 2004.  Trichloroethene is a daughter 
product from the degradation of tetrachloroethene.  Concentrations of trichloroethene 
detected at MW-5 show a significant downward trend in concentrations over time.  Two 
of the daughter products from the degradation of trichloroethene are cis-1, 2-
dichloroethene and 1,1-dichloroethane.  The concentration of cis-1,2-dichloroethene in 
groundwater samples from monitor well MW-5 has strong evidence of an increasing 
trend.  This increase is likely due to the degradation of trichloroethene through natural 
attenuation processes.  The concentration of 1,1-dichloroethane in groundwater samples 
from monitor well MW-5 has strong evidence of a decreasing trend.  Vinyl chloride is a 
degradation product of cis-1,2-dichloroethene and 1,1-dichloroethane, and further breaks 
down to water and carbon dioxide through natural processes.  The analysis of vinyl 
chloride concentrations shows no significant upward or downward trend in concentration 
over time at monitor well MW-5.  Due to the degradation characteristics of vinyl 
chloride, relatively steady concentrations are expected while the larger alkene compounds 
degrade (Montgomery, 1996).  Therefore, it appears that the site conditions are condusive 
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to natural attenuation processes and that natural attenuation is occurring within and 
surrounding the waste disposal unit. 
 
Semi-annual groundwater and surface water monitoring of the water quality monitoring 
network for Appendix I constituents, and possibly Appendix II constituents, will 
continue.  Annual groundwater and surface water monitoring of select monitor wells and 
surface water locations for geochemical parameters and Appendix I constituents, and 
possibly Appendix II constituents, will begin with the approval of this CAP.  For 
additional information on the semi-annual compliance monitoring and annual corrective 
measures monitoring, see the updated Water Quality Monitoring Plan included in 
Appendix II of the Facility Operation and Waste Acceptance Plan.  Changes of site 
constituent concentrations and plume characteristics with time will be included in the 
annual corrective measures monitoring reports. 
 

5.2 Evaluation of In-Situ Isolation 
Changes in groundwater elevation data within the waste disposal unit are important in 
evaluating the effectiveness of the in-situ isolation program.  In-situ isolation is proposed 
as part of the corrective measures in this report.  However, there are currently no in-situ 
isolation structures in-place at the landfill facility.   
 
Groundwater elevation data will be collected from the facility’s water quality monitoring 
network, as discussed in the updated WQMP, on a quarterly basis.  A decrease in 
groundwater levels under the waste disposal unit is expected after the in-situ isolation 
program is implemented.  For additional information on the proposed collection of 
groundwater elevation data, see the updated Water Quality Monitoring Plan included in 
Appendix II of the Facility Operation and Waste Acceptance Plan.  Operation and 
maintenance inspections of the in-situ isolation program will be conducted on a quarterly 
basis.  Updated assessments of the effectiveness of the in-situ isolation program will be 
included in the annual reports. 
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6. CONTINGENCY PLAN 
If it is determined that MNA in conjunction with in-situ isolation are not effectively 
reducing groundwater contamination at the landfill facility, then one or more of the 
following contingency plan options may be implemented. 
 

6.1 Option 1 – Stormwater Improvements on the Eastern Half of the 
Landfill 

If groundwater elevation data collected from monitor wells and piezometers at the landfill 
facility do not indicate a decrease in groundwater levels under the waste disposal unit, 
then improvement of stormwater structures on the eastern portion of the waste disposal 
unit will be implemented.  Improving the stormwater structures on the eastern half of the 
landfill will decrease the infiltration of stormwater into the ground which could come in 
contact with the MSW waste and produce leaching.  Structures that would be improved 
include the perimeter ditch which flows north along the eastern portion of the landfill, 
installing a new ditch between the southern access road and property line, and removing 
the pond located south of the maintenance building. 

 
The eastern perimeter ditch would be re-graded to improve its slope and flow and be 
extended as necessary to convey stormwater away from the landfill.  This would reduce 
the amount of stormwater infiltrating from the ditch and becoming groundwater which 
could come in contact with the waste and potentially produce leaching. 
 
A new ditch will be installed between the southern access road and the property 
boundary.  This ditch would intercept stormwater prior to reaching the landfill at a 
location farther away from the landfill than the existing perimeter ditch.  During periods 
of high groundwater, the ditch would intercept a portion of the groundwater and divert it 
around the landfill. 
 
The pond south of the maintenance building would be removed.  This would reduce 
infiltration into groundwater and therefore reduce the groundwater level under the 
landfill. 
 

6.2 Option 2 – Enhance Landfill CAP 
If groundwater elevation data do not indicate a decrease in groundwater levels under the 
waste disposal unit after Option 1 of the contingency plan is implemented, then an 
alternate cover system will be placed on the eastern and western portions of the waste 
disposal unit to enhance the cap of the landfill.  Enhancing the landfill cap will decrease 
the infiltration of stormwater into the ground which could come in contact with the MSW 
waste and produce leaching.   
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A proposed alternate cover system for the facility would be the following: 
 

• erosion layer; 
• low-permeability barrier; and 
• geosynthetic clay liner (GCL). 

 
The alternate cover system will be planted with grass to stabilize the cover soils, 
minimize erosion, and reduce maintenance.  The soil will be prepared by fertilizing, 
amending the soil, and seeding in accordance with the North Carolina Erosion and 
Sediment Control Guidelines. 
 

6.3 Option 3 – Landfill Gas Extraction 
If statistically significant increasing trends are noted for the COCs trichloroethene, 
benzene, or 1,4-dichlorobenzene, then monitoring for that parameter(s) in the area of the 
increase may be expanded to quarterly for one year.  During this time, a review of the 
contribution of landfill gas (LFG) to contaminant migration in that area will be completed 
to establish whether LFG extraction is needed if the trend continues.  Groundwater 
contamination from LFG can occur through direct contact of groundwater with LFG; 
rising groundwater or infiltrating water washing contaminants from the vadose zone 
contaminated by LFG; LFG cooling in the soil outside the landfill causing condensate to 
form, which percolates to the groundwater; and acids in the LFG causing some naturally 
occurring metals in the soil to dissolve into the groundwater.   
 
The waste disposal unit currently has a passive LFG system consisting of 60 vertical 
wells which vent the LFG to the atmosphere.  The number of passive vents can be 
increased if a review of the spatial distribution and effective influence of the vents 
indicates a need for additional vents.  Also, the passive system can be converted to an 
active system by installing new well heads which can be connected to a piping system 
which will connect to a blower.  The blower will create a vacuum which will extract the 
LFG from the landfill.  This reduces the pressure buildup of the LFG to prevent migration 
and potential groundwater contamination.  Additional vertical wells can be installed to 
increase the effectiveness of the system. 
 
Statistically significant increasing trends currently exist for the remaining COCs, vinyl 
chloride, cis-1,2-dichloroethene, and cobalt.  If these increasing trends continue, the 
distribution of constituent concentrations will be evaluated to determine if quarterly 
monitoring and subsequent corrective actions are necessary. 
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7. SCHEDULE AND MAINTENANCE 
Once the CAP is approved and a schedule has been finalized, implementation of the CAP 
will be initiated.  An estimated schedule of tasks to be performed is provided below.  The 
schedule assumes certain time frames for the regulator’s review of submittals.  Tasks and 
subtasks that are dependent on responses from the Section will be initiated after receipt of 
the Section’s response.  Per the North Carolina Solid Waste Management Rules, the 
Section has 90 days to complete their review of the submitted CAP and provide their 
comments. 
 
The ACM Report has been submitted to the Section for approval, however, the selection 
process of the ACM has not yet been fully completed, pending meetings for public 
questions and input.  Due to schedule requirements for submission of this CAP, 
alternatives for in-situ isolation combined with monitored natural attention (MNA) have 
been selected for completion of this plan.  In-situ isolation was chosen because the site 
conceptual model indicates that water management issues are the primary mechanism for 
addressing the release and migration of the constituents of concern at the landfill.  MNA 
has been incorporated into the facility’s updated Water Quality Monitoring Plan to 
evaluate the effectiveness of the remedial measures.  After completion of the ACM 
subsequent to the public meeting process, an addendum to this CAP will be submitted, if 
necessary, to reflect any changes based on public comments.   
 
The first phase of the project involves the preparation, submittal, and review of this CAP.  
The second phase involves the ACM public meeting process and possible preparation, 
submittal, and review of an addendum to this CAP, if needed.  The third phase of the 
project involves implementation of MNA in conjunction with in-situ isolation.  The 
performance of the MNA and in-situ isolation program will be evaluated annually and 
will coincide with one of the groundwater and surface water compliance monitoring 
events conducted semi-annually at the landfill facility.  In addition, the physical 
structures installed as part of the in-situ isolation program (i.e. barrier walls, monitor 
wells, trenches) will be evaluated quarterly and will coincide with the current quarterly 
methane and maintenance inspection monitoring.  Groundwater elevation data will be 
collected from the facility’s water quality monitoring network on a quarterly basis.  This 
schedule will be revised periodically to reflect knowledge developed with the 
implementation of the monitoring program.   
 
If the contingency plan is required, a schedule of response will be developed based on the 
appropriate activity needed.  If a failure of the in-situ isolation program is observed, no 
immediate negative response would be anticipated and no emergency actions would be 
required.  However, notification of the change in status will be provided immediately and 
a proposed plan of action will be developed within 30 days. 
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A proposed scheduled of activities from date of CAP approval (expected by the end of 
2008) is as follows: 

      Time from  
      Duration        CAP Approval 

• Design and Specifications 90 days        90 days 

• Specifications Out to Bid/ 60 days        150 days 
      Pre-Bid Meeting 

• Selection of Contractor(s) 30 days        180 days 

 

• Installation of In-Situ 18 months –         24 months –  
Isolation Program 36 months        42 months 

 Improve Diversion Ditches  
 Install Barrier Wall  
 Install Type II Monitor Wells 
 Grade Cap 
 Place Fill in Sedimentation Pond 

• In-Situ Isolation  Quarterly         N/A 
      Operation and Maintenance 

• Collection of Groundwater  Quarterly        N/A 
      Elevation Data 

• Monitored Natural Attenuation Annually        N/A 
      (MNA) and Hydrogeological  
      Monitoring 

• Estimated Time Frame to Natural Attenuation       N/A 
Achieve Goals and  Program and  
Project Completion Performance  
 Monitoring will be  
 implemented until  

  cleanup goals 
  are achieved. 
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8. FINANCIAL ASSURANCE 
The County has prepared a written estimate, in current dollars, of the cost of hiring a third 
party to implement the Corrective Action Plan for the facility.  The CAP cost estimate is 
based on the most expensive total costs of implementation of the proposed corrective 
measures and accounts for annual and periodic costs over the entire performance 
monitoring period.   
 
The County shall annually adjust the CAP cost estimate for inflation within 30 days after 
the close of the local government's fiscal year and before submission of updated 
information to the Section. 
 
The County shall increase the CAP cost estimate and the amount of financial assurance 
provided if changes in the CAP or facility conditions increase the maximum costs of the 
implementation of corrective measures. 
 
The County may reduce the CAP cost estimate and the amount of financial assurance 
provided if the cost estimate exceeds the maximum remaining costs of corrective action.  
Prior to any reduction of the CAP cost estimate by the County, a written justification for 
the reduction shall be submitted to the Section.  No reduction of the CAP cost estimate 
shall be allowed without the Section’s approval.   
 
The capital costs for the implementation of the CAP in-situ isolation program will be 
approximately $700,000.  The CAP costs for maintenance and monitoring of the landfill 
facility will be approximately $50,000 annually.  The CAP costs for closure of the 
corrective actions will be approximately $35,000.  The total CAP costs will be 
approximately $2,235,000 over a 30-year period. 
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9. COMPLETION OF CORRECTIVE ACTIONS 
Because the MSW remains in place at the waste disposal unit and the MSW is covered by 
daily cover soils and the landfill cap, the proposed remedy is expected to continue for an 
extended period of time.  At some future point, after the achievement of 2L 
Standards/GWPST, the monitoring program will be revised from MNA and into a long-
term maintenance monitoring.  Once the in-situ isolation program is no longer required, 
the effectiveness of the in-situ isolation structures (i.e. barrier walls, monitor wells, 
trenches) will be evaluated to determine if the structures require maintenance and can 
remain in-place or require removal.  
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Corrective Action Permit Modification Application 

 
Section C-6: Registrations, Permits, and Approvals 

 
 
Edgecombe County is applying to continue operating their existing construction and demolition 
(C&D) landfill located at 2872 Colonial Road, south of Tarboro, North Carolina.  The 
Edgecombe County C&D Landfill currently operates under Solid Waste Permit # 33-01 from the 
North Carolina Department of Environment and Natural Resources, Division of Waste 
Management (NCDENR-DWM). 
 
In accordance with 15A NCAC 13B .1636, Edgecombe County is also applying to modify Solid 
Waste Permit # 33-01 to include a Corrective Action Plan (CAP).  S&ME, Inc., on behalf of 
Edgecombe County, has prepared a CAP for remedial alternatives which combine in-situ 
isolation combined with monitored natural attenuation (MNA).  These remedial alternatives were 
chosen because the site conceptual model indicates that water management issues are the 
primary mechanism for addressing the release and migration of the constituents of concern at the 
landfill.  MNA has been incorporated into the facility’s updated water quality monitoring plan 
(WQMP) to evaluate the effectiveness of the remedial measures.   
 
Required registrations, permits, and approvals for the implementation of the CAP include the 
following: 
 

• Land Disturbance Permit; 
• Construction Permit; 
• Erosion Control Permit; and, 
• National Pollutant Discharge Elimination System (NPDES) Permit. 
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Detailed Evaluation of Remedial Action Alternatives 

Page 1 of 3 

OPTION 

OVERALL 
PROTECTION OF 
HUMAN HEALTH 

AND THE 
ENVIRONMENT 

 

COMPLIANCE 
WITH 

REGULATORY 
AND PERMITTING 
REQUIREMENTS 

EFFECTIVENESS 
(SHORT AND LONG 

TERM) 

REDUCTIONS 
OF TOXICITY, 
MOBILITY OR 

VOLUME 

IMPLEMENTABILITY 
(TECHNICAL & 
LOGISTICAL) 

COST 
STATE AND 

COMMUNITY 
ACCEPTANCE 

1 – 
Monitored 
Natural 
Attenuation 
(MNA) of 
GW 
 

MNA provides a 
long term method of 
reducing impact to 

environment.  MNA 
will not eliminate 

potential for human 
exposure, 

groundwater & 
surface water will be 

monitored. 

MNA is allowable 
under current federal 
and state regulations. 

Short:  MNA will 
provide no short term 

reductions in GW impact. 
 

Long: MNA will provide 
method to monitor long 

term attenuation 
mechanisms, reduce 

impact to environment 
and reduce potential for 
future human exposure. 

Reductions will be 
gradual but permanent. 

Long term 
reductions in 

toxicity of down 
gradient GW 
impact are 

possible through 
MNA. 

Easily implemented, no 
significant access 

problems or special 
engineering constraints 

required.  The GW 
remediation may take 20-

30 years or more to 
achieve RGs. 

Capital Cost  engineering, 
permitting, groundwater 

flow modeling, and 
installing additional 
monitoring wells as 
required is approx. 

$120,000 
Annual Maintenance, GW 

sampling & reporting is 
approx. 

$40,000/yr 
Site Closure is approx: 

$35,000 
 

10 yr total: 
Approx. $555,000 

 
30 yr total: 

Approx. $1,355,000 

MNA is a common 
and often used 

remedial option.  
Must prove viability 

of MNA.  
Concurrence of MNA 

by downgradient 
property owners may 

be required. 

Notes: 
GW – Groundwater 
COC – Contaminant of Concern 
RGs – Remedial Goals 
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Detailed Evaluation of Remedial Action Alternatives 
Page 2 of 3 

OPTION 

OVERALL 
PROTECTION 

OF HUMAN 
HEALTH AND 

THE 
ENVIRONMENT 

COMPLIANCE 
WITH 

REGULATORY 
AND PERMITTING 
REQUIREMENTS 

EFFECTIVENESS 
(SHORT AND LONG 

TERM) 

REDUCTIONS 
OF TOXICITY, 
MOBILITY OR 

VOLUME 

IMPLEMENTABILITY 
(TECHNICAL & 
LOGISTICAL) 

COST 
STATE AND 

COMMUNITY 
ACCEPTANCE 

4A –   
In-Situ 
Isolation:  
Install a 
2,200’ Long, 
30’ Deep 
Barrier Wall  
Option 1 – 
MNA will 
also have to 
be 
performed. 

Reduction of water 
contacting the waste 

source in the 
landfill will reduce 

and eventually 
nearly eliminate 

COCs from entering 
groundwater. 

 

Management of storm 
and surface water is 

considered a best 
management practice. 

 

Short:  Redirection of 
storm, surface and 
groundwater will 

immediately begin to 
reduce migration of 

COCs. 
 

Long: Reductions will 
be gradual but 

permanent. 

Long term 
reductions in 

toxicity of down 
gradient GW 

impact are possible 
through MNA. 

 

Easily implemented, no 
significant access 

problems or special 
engineering constraints 

required. May take up to 
six (6) months or more to 

grade the landfill cap 
and/or install a barrier 

wall; the GW remediation 
may take 20-30 years or 
more to achieve RGs. 

 

Capital Cost  engineering 
and barrier wall 

installation is approx. 
$615,000 

Annual Maintenance, GW 
sampling & reporting is 

approx. 
$45,000/yr 

Site Closure is approx: 
$35,000 

10 yr total: 
Approx. $1,100,000 

30 yr total: 
Approx. $2,000,000 

GW redirection with 
barrier walls and/or 
landfill grading is 
common and often 
used as a remedial 

option. 
 

4B –  
In-Situ 
Isolation: 
Maintain 
Consistent 
Contours 
with pre-1988 
Waste Area  
Option 1 – 
MNA will 
also have to 
be 
performed. 

Reduction of water 
contacting the waste 

source in the 
landfill will reduce 

and eventually 
nearly eliminate 

COCs from entering 
groundwater. 

 

Management of storm 
and surface water is 

considered a best 
management practice. 

 

Short:  Redirection of 
storm, surface and 
groundwater will 

immediately begin to 
reduce migration of 

COCs. 
 

Long: Reductions will 
be gradual but permanent 

Long term 
reductions in 

toxicity of down 
gradient GW 

impact are possible 
through MNA. 

 

Easily implemented, no 
significant access 

problems or special 
engineering constraints 

required. May take up to 
six (6) months or more to 

grade the landfill cap 
and/or install a barrier 

wall; the GW remediation 
may take 20-30 years or 
more to achieve RGs. 

 

Annual Contouring, 
Maintenance, GW 

sampling & reporting is 
approx. 

$45,000/yr 
Site Closure is approx: 

$35,000 
10 yr total: 

Approx. $485,000 
30 yr total: 

Approx. $1,385,000 

GW redirection with 
barrier walls and/or 
landfill grading is 
common and often 
used as a remedial 

option. 
 

Notes: 
GW – Groundwater  COC – Contaminant of Concern  RGs – Remedial Goals 
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Detailed Evaluation of Retained Remedial Action Alternatives 
Page 3 of 3 

OPTION 

OVERALL 
PROTECTION OF 
HUMAN HEALTH 

AND THE 
ENVIRONMENT 

COMPLIANCE WITH 
REGULATORY AND 

PERMITTING 
REQUIREMENTS 

EFFECTIVENESS 
(SHORT AND LONG 

TERM) 

REDUCTIONS OF 
TOXICITY, 

MOBILITY OR 
VOLUME 

IMPLEMENTABILITY 
(TECHNICAL & 
LOGISTICAL) 

COST 
STATE AND 

COMMUNITY 
ACCEPTANCE 

4C –  In-Situ 
Isolation: Increase 
Slope of Closed 
MSW Area 
Option 1 – MNA 
will also have to be 
performed 

Reduction of water 
contacting the waste 
source in the landfill 

will reduce and 
eventually nearly 

eliminate COCs from 
entering groundwater. 

 

Management of storm 
and surface water is 

considered a best 
management practice. 

 

Short:  Redirection of storm 
and surface water will 

immediately begin to reduce 
migration of COCs. 

 
Long: Reductions will be 

gradual but permanent. 

Short:  Redirection 
of storm and surface 

water will 
immediately begin to 
reduce migration of 

COCs. 
 

Long: Reductions 
will be gradual but 

permanent. 
 

Easily implemented, no 
significant access problems or 

special engineering 
constraints required. May 

take up to six (6) months or 
more to grade the landfill cap; 
the GW remediation may take 

20-30 years or more to 
achieve RGs. 

 

Capital Cost  engineering and 
stormwater control 

installation is approx. $25,000 
Annual Maintenance, GW 
sampling & reporting is 

approx. 
$45,000/yr 

Site Closure is approx: 
$35,000 

10 yr total: 
Approx. $510,000 

30 yr total: 
Approx. $1,410,000 

GW redirection with 
landfill grading and 

stormwater 
improvements is 

common and an often 
used remedial option. 

 

4D –  
In-Situ Isolation: 
Stormwater 
Improvements on 
Western Half of 
Landfill. 
Option 1 – MNA 
will also have to be 
performed. 

Reduction of water 
contacting the waste 
source in the landfill 

will reduce and 
eventually nearly 

eliminate COCs from 
entering groundwater. 

 

Management of storm 
and surface water is 

considered a best 
management practice. 

Short:  Redirection of storm 
and surface water will 

immediately begin to reduce 
migration of COCs. 

 
Long: Reductions will be 

gradual but permanent. 

Short:  Redirection 
of storm and surface 

water will 
immediately begin to 
reduce migration of 

COCs. 
 

Long: Reductions 
will be gradual but 

permanent. 

Easily implemented, no 
significant access problems or 

special engineering 
constraints required. May 

take up to six (6) months or 
more to grade the landfill cap; 
the GW remediation may take 

20-30 years or more to 
achieve RGs. 

 

Capital Cost  engineering 
and stormwater control 
installation is approx. 

$30,000 
Annual Maintenance, GW 

sampling & reporting is 
approx. 

$45,000/yr 
Site Closure is approx: 

$35,000 
10 yr total: 

Approx. $515,000 
30 yr total: 

Approx. $1,415,000 

GW redirection with 
landfill grading and 

stormwater 
improvements is 

common and an often 
used remedial option 

GW – Groundwater  COC – Contaminant of Concern  RGs – Remedial Goals 

Permit Appl
Edgec
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CLOSURE AND POST-CLOSURE PLAN 
EDEGECOMBE COUNTY C&D LANDFILL 

(PERMIT # 33-01) 
TARBORO, NORTH CAROLINA 

 
 

1. BACKGROUND INFORMATION 

1.1 Introduction 
This Closure and Post-Closure Plan was prepared to establish criteria for the closure of 
all waste units and subsequent requirements for post-closure compliance of the above-
referenced construction and demolition (C&D) landfill in accordance with Solid Waste 
Management Rules, Section .1627.  The information contained in this plan will be used to 
assist Edgecombe County in the closure of active waste units at any point during the 
active life of the C&D landfill, and the maintenance and monitoring of the facility 
required during the post-closure care period. 

1.2 Project Information 
The Edgecombe County C&D Landfill is located on State Route 1601 (Colonial Road) 
approximately 4.5 miles south of Tarboro, North Carolina.  The existing landfill site is 
bounded to the north by Jerry's Creek, to the east by Sate Route 1601 and to the west and 
south by undeveloped agricultural land.  The landfill site is shown on the Site Vicinity 
Map (Title Sheet).  Beyond Jerry’s Creek to the north is the “old landfill,” a pre-Subtitle 
D landfill which stopped receiving waste in 1979.  The northern old landfill is identified 
as Facility No. NONCD0000653 on the North Carolina Inactive Hazardous Sites Branch 
(IHSB) Inactive Hazardous Waste Sites Inventory.  North of the northern old landfill is 
Wright’s Creek, which merges with Jerry’s Creek east (downstream) of the site. 
 
The existing C&D landfill is operated on top of a closed municipal solid waste (MSW) 
landfill.  The MSW unit consists of two sections, an eastern section and a western 
section.  The eastern section is approximately 33 acres, began receiving waste in 1979, 
and was closed prior to 1991.  The cap in this area consists of 2 feet of soil.  The western 
section is approximately 35 acres, began receiving waste in 1991 and was closed in 2000.  
The cap consists of 2.5 feet of soil. 
 
The North Carolina Department of Environment and Natural Resources (NCDENR) 
issued Permit No. 33-01 to construct and operate a C&D landfill unit over the existing 
closed MSW unit on December 30, 1997.  The County has continued to operate the C&D 
landfill in accordance with that permit since that time.  The landfill currently receives an 
average of approximately 45 tons of C&D waste per day based on waste receipts over the 
past five (5) years, although it received as much as 600 tons per day of waste in 1999-
2000 following Hurricane Floyd. 
 

1 
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Waste operations on the facility properly, which are located west of State Route 1601 
(Colonial Road) include: 

• Tire collection area for shipment to an off-site vendor; 
• Equipment Maintenance buildings, and  
• Employee break trailer. 

 
Other waste operations on the facility property, which are located east of State Route 
1601 (Colonial Road) include: 
 

• MSW Transfer Facility which operates under Permit No. 33-02T; 
• Yard Waste Processing Area; 
• Pesticide Container Recycling Building for shipment to an off-site vendor; 
• White goods collection area for shipment to an off-site vendor; 
• Borrow areas for landfill cover soils; and  
• Several buildings used for office, equipment maintenance, and employee break 

trailer. 
 
A water supply well is located on-site at the County-owned property on the east side of 
Colonial Road; however, this well has been removed from service.  The water for the 
facility is supplied from the County-wide municipal water distribution system. 

2. CLOSURE PLAN 

2.1 Cap System 
The cap system has been designed to minimize storm water infiltration into the landfill 
and to resist erosive forces.  A construction plan including construction drawings and 
specifications shall be prepared for construction of the cap system.  The construction plan 
shall incorporate the design provided in this section and the accompanying drawings.  
The drawings for the cap system are provided in the Figures section. 
 
The proposed cap system will consist of the following: 
 

• 18-inch thick Low-Permeability Barrier; and 
• 18-inch thick Vegetation/Erosion Layer. 

 
If the landfill must be closed prior to reaching the final contours, the surface of the 
landfill will be sloped to a minimum post-settlement grade of 5 percent and maximum 
grade of 25 percent. 

2.1.1 Low-Permeability Barrier 
The low-permeability barrier is designed to minimize infiltration into the landfill and to 
provide a sound working platform over the C&D waste prior to placement of the erosion 
layer.  The low-permeability barrier will consist of at least 18 inches of compacted soil 
with a coefficient of permeability of approximately 1x10-5 cm/sec.  The low-permeability 
barrier will extend over the entire C&D waste area and onto the existing perimeter 
embankment. 



Closure and Post-Closure Plan S&ME Job No. 1054-07-242 
Edgecombe County C&D Landfill, Tarboro, NC June 2008 
 

3 

A borrow study was conducted to evaluate the presence and location of suitable soil in 
the borrow areas to meet the requirements for the cap system including the low 
permeability barrier.  Two soil borrow areas located east of State Route 1601 were 
sampled using test pit excavations.  Selected soil samples were returned to S&ME’s soil 
laboratory for soil classification and testing.  A copy of the report, including test pit 
locations, sample depths, and test results are provided in Appendix I. 
 
The laboratory soil test results indicated that the samples obtained from Borrow Area 1 
have material suitable for the cap system.  The laboratory soil test results for Borrow 
Area 2 indicate material suitable for daily and intermediate cover but not for the low 
permeability cap system. 

2.1.2 Vegetation/Erosion Layer 
The vegetation/erosion layer consists of at least 18 inches of earthen material capable of 
supporting native plant growth, prohibiting vector intrusion, and protecting the 
underlying low-permeability barrier from damage due to desiccation (from drying) and 
from freeze-thaw. 
 
The cover system will be planted with grass to stabilize the cover soils, minimize erosion, 
and reduce cover system maintenance.  The soil will be prepared by fertilizing, amending 
the soil, and seeding in accordance with the North Carolina Erosion and Sediment 
Control Guidelines. 

2.1.3 Gas Venting System 
The existing gas venting system for the landfill consists of perforated 6-inch diameter 
high density polyethylene (HDPE) pipe surround by gravel.  Four vents within the active 
C&D Landfill were recently extended using schedule 40 PVC pipe surrounded by gravel 
with solid 6-inch diameter HDPE stick-up pipe.  The gas vents are extended prior to 
placing C&D waste in an area.  Prior to placing the soil layers of the cap system, the gas 
vent shall be extended, as necessary, so that there is a minimum 3 feet of stick-up above 
the vegetation/erosion layer.  A monitoring port shall be installed above the ground to 
allow sampling and flow measurements of the gas.  The drawings for the gas vents are 
provided in the Figures section. 
 
The proposed final cover system on the landfill top deck (slopes of 5 percent or less) will 
consist of the following from top to bottom: 

2.1.4 Alternate Cover System 
A proposed alternate cover system for the facility would be the following: 
 

• 6-inch thick erosion layer; 
• 18-inch thick low-permeability barrier; and 
• geosynthetic clay liner (GCL). 
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2.2 Storm Water Management Systems 
The proposed landfill is designed with a network of various storm water controls and 
conveyances to manage storm water during active operations, over interim cover soils, 
and upon final closure.  Storm water will be conveyed to sediment basins and sediment 
traps located around the landfill perimeter.  During active operations, storm water will be 
managed by interim cover soils, temporary drainage swales, down-drain pipes, and 
perimeter drainage channels.  Upon landfill closure, storm water will be collected and 
conveyed through a network of drainage benches and down-drain pipes to the perimeter 
surface water management system.  Plans and details illustrating the storm water 
management system are provided in the Figures section.  Engineering analyses 
supporting the storm water management system design are provided in Appendix II. 
 

2.3 Largest Area Requiring Capping 
The maximum area of the landfill that would require closure operations at any one time is 
approximately 35.4 acres. 

2.4 Estimated Maximum Inventory of Wastes 
The maximum amount of C&D waste at the facility will be approximately 1,699,300 
cubic yards (cy).  The amount of MSW in the landfill beneath the C&D landfill is 
approximately 1,108,000 cy. 

2.5 Closure Schedule 
Prior to closure of any area, the County shall notify NCDENR, Division of Waste 
Management that a notice of intent to close the area has been placed in the Operating 
Record. 
 
The County shall begin closure activities of each area no later than 30 days after the final 
known date on which the area receives wastes.  If the area has remaining capacity and 
there is a reasonable likelihood that the area will receive additional wastes, the area will 
be closed no later than one year after the most recent receipt of wastes.  If an extension 
beyond the one-year deadline for beginning closure is required, the County will 
demonstrate to NCDENR that the area has the capacity to receive additional wastes and 
the County has taken and will continue to take all steps necessary to prevent threats to 
human health and the environment from the unclosed area. 
 
The County shall complete closure activities of each area in accordance with the closure 
plan within 180 days following the beginning of closure.  If an extension of the closure 
period is required, the County will demonstrate to NCDENR that closure will, of 
necessity, take longer than 180 days and County has taken and will continue to take all 
steps to prevent threats to human health and the environment from the unclosed area. 
 
Following closure of each area, the County shall notify the Division that a certification, 
signed by the project engineer verifying that closure has been completed in accordance 
with the Closure Plan, has been placed in the Operating Record. 
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Following closure of all units, the County shall record a notation on the deed to the 
landfill facility property, or some other instrument that is normally examined during title 
search, and notify the Division that the notation has been recorded and a copy has been 
placed in the operating record.  The notation on the deed shall in perpetuity notify any 
potential purchaser of the property that:  
 

• The land has been used as a landfill facility; and  
• Its use is restricted under the closure plan approved by the Division.  

 
The County may request permission from the Division to remove the notation from the 
deed if all wastes are removed from the facility. 

2.6 Financial Assurance 
The County has prepared a detailed written estimate, in current dollars, of the cost of 
hiring a third party to close the largest area of the C&D landfill at any time during the 
active life of the facility.  A copy of the detailed closure cost estimate is included as 
Appendix III and shall be placed in the facility Operating Record. 
 
The largest area to be closed at any one time is 35.4 acres.  The cost estimate includes the 
following items: 
 

• Final cap system (including soil, aggregate, testing, and documentation); 
• Sedimentation and erosion control devices; 
• Gas controls; 
• Final landscaping (including seeding, fertilizing, and mulching); 
• Mobilization/demobilization; 
• Engineering construction management and construction quality assurance (CQA); 
• Administration (including announcements, deeds, and fees); and 
• Labor. 

 
The cost estimate assumes that the soils required for the final closure are available on- 
site.  Soil laboratory testing was performed on on-site soils that appear to be suitable for 
the low permeability soil layer (i.e., permeability approximately 1x10-5 cm/sec).  Based 
on test results, the soil is suitable for construction of the low permeability soil layer.  
Other borrow areas and stockpiles are available on the site for the cover soil and 
vegetation/erosion layer.  The laboratory analyses results are provided in Appendix I. 
 
During the active life of the landfill, the County shall annually adjust the closure cost 
estimate for inflation within 30 days after the close of the local government's fiscal year 
and before submission of updated information to the Division.  The County shall increase 
the closure cost estimate and the amount of financial assurance provided if changes to the 
closure plan or facility conditions increase the maximum cost of closure at any time 
during the remaining active life. 
 
The County may reduce the closure cost estimate and the amount of financial assurance if 
the cost estimate exceeds the maximum cost of closure at any time during the remaining 
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life of the landfill.  Prior to any reduction of the closure cost estimate by the County, a 
written justification for the reduction shall be submitted to NCDENR, Division of Waste 
Management.  No reduction of the closure cost estimate shall be allowed without 
Division approval.  The reduction justification and the NCDENR approval shall be 
placed in the facility Operating Record. 
 
The County shall establish financial assurance for closure of the C&D landfill in 
compliance with Rule .1628(e).  The County shall provide continuous coverage for 
closure until released from financial assurance requirements by demonstrating 
compliance with Rule .1627(c) for final closure certification. 

3. POST-CLOSURE PLAN 

3.1 General 
The Post-Closure Plan outlines the monitoring and maintenance activities intended to 
maintain cover system integrity during the post-closure period.  The post-closure period 
is a minimum of 30 years.  During the post-closure period the landfill cover system and 
related facilities must be monitored and maintained. 

3.2 Maintenance Activities 
Maintenance required for the final cover is anticipated to be minimal.  The vegetative 
cover shall be mowed a minimum of once a year.  The vegetative cover shall be amended 
and fertilized as needed to maintain healthy vegetation.  Depressions in the cover that 
pond water or otherwise impair the function of the final cover will be filled and/or 
regraded.  Areas subject to regrading will be revegetated.  Animal burrows and eroded 
areas should be filled in with compacted soil and reseeded.  If vegetative cover is not 
adequate in a particular area, fertilizer should be applied and the area re seeded in order 
to re establish vegetation.  Insecticides may be used to eliminate insect populations that 
are detrimental to the vegetation.  Any deep-rooted or woody vegetation that may have 
established itself on the cover soil will be removed. 

3.3 Monitoring Activities 
Post-closure monitoring will be conducted quarterly for the first two years and semi-
annually thereafter for the remainder of the post-closure period.  The following cover 
system and landfill components will be monitored:  
 

• Security measures such as fences, gates, locks, and other measures that control 
site and facility access;  

• Surface water management systems for signs of erosion, sedimentation, and 
condition; 

• Cover system for signs of erosion; 
• Cover system for evidence of settlement or subsidence; 
• Condition and/or presence of vegetation (for distressed or dying vegetation, 

woody vegetation with potential to penetrate the low permeability barrier); 
• Condition of the landfill gas system (passive vents and monitoring probes); and 
• Condition of the groundwater monitoring system. 
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Post closure monitoring will be documented on post-closure monitoring forms.  
Post-Closure Monitoring Form sheets are provided in Appendix IV.  Completed post-
closure monitoring forms will be maintained in the facilities operating record. 

3.3.1 Groundwater Monitoring 
Groundwater monitoring will be conducted consistent with the Water Quality Monitoring 
Plan (Operation and Waste Acceptance Plan, Appendix II) during the post-closure period.  
Consistent with current landfill operations, it is anticipated that groundwater monitoring 
will be conducted semi-annually.  Groundwater monitoring results will be provided in 
regular compliance monitoring reports submitted to the Solid Waste Section. 

3.3.2 Surface Water Monitoring 
Surface water monitoring will be conducted consistent with the facility Water Quality 
Monitoring Plan (Operation and Waste Acceptance Plan, Appendix II) and NPDES 
permit during the post-closure period.  Consistent with current landfill operations, it is 
anticipated that surface water monitoring will be conducted semi-annually.  Surface water 
monitoring results will be provided in regular compliance monitoring reports submitted 
to the Solid Waste Section. 

3.3.3 Gas Monitoring 
Landfill gas monitoring will be conducted during the post-closure period consistent with 
the Gas Monitoring Plan (Operation and Waste Acceptance Plan, Appendix III).  Gas 
monitoring results will be provided in regular compliance monitoring reports submitted 
to the Solid Waste Section. 

3.4 Facility Contact 
The post-closure maintenance of the landfill will be the responsibility of the Supervisor 
of Solid Waste for Edgecombe County and will be the contact for the facility during the 
post-closure period.  The Supervisor’s address and telephone number is as follows: 
 

Supervisor of Solid Waste 
Edgecombe County 
P.O. Box 10 
Tarboro, North Carolina  27886 
(919) 827-4253 

3.5 Post-Closure Planned Use 
Following closure operations, the landfill will be developed as a grassed area or possibly 
a recreational/wildlife area.  Any post-closure use of the property shall not disturb the 
integrity of the cap system, base liner system, or any other components of the 
containment system, or the function of the monitoring systems unless necessary to 
comply with the requirements in Rule .1629.  If the post-closure planned use is changed 
and may disturb the facility, the County shall obtain prior approval from NCDENR by 
demonstrating that disturbance of the cap system, base liner system, or other component 
of the containment system, including any removal of waste, will not increase the potential 
threat to human health or the environment. 
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3.6 Financial Assurance 
The County has prepared a detailed written estimate, in current dollars, of the cost of 
hiring a third party to conduct post-closure care for the facility.  The post-closure cost 
estimate is based on the most expensive total costs of post-closure care and accounts for 
annual and periodic costs as described above over the entire post-closure care period.  A 
copy of the detailed post-closure cost estimate is included as Appendix V and shall be 
placed in the facility Operating Record. 
 
The County shall annually adjust the post-closure cost estimate for inflation within 30 
days after the close of the local government's fiscal year and before submission of 
updated information to the Division.  The County shall increase the post-closure care cost 
estimate and the amount of financial assurance provided if changes in the post-closure 
plan or facility conditions increase the maximum costs of post-closure care. 
 
The County may reduce the post-closure cost estimate and the amount of financial 
assurance provided if the cost estimate exceeds the maximum costs of post-closure care 
remaining over the post-closure care period.  Prior to any reduction of the post-closure 
cost estimate by the County, a written justification for the reduction shall be submitted to 
NCDENR, Division of Waste Management.  No reduction of the post-closure cost 
estimate shall be allowed without Division approval.  The reduction justification and 
NCDENR approval shall be placed in the Operating Record. 

3.7 Certification 
Consistent with regulations, the end of the closure-post closure period must be certified 
by a registered professional engineer.  To accomplish certification over the required 30 
year duration, a registered professional engineer will prepare annual certifications.  The 
annual certifications will document that the cover system has been monitored and 
maintained in accordance with the Post-Closure Plan.  The annual certifications shall be 
based on observations and results documented on regular post-closure monitoring reports, 
maintenance records, and compliance monitoring reports maintained in the operating 
record. 
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1. INTRODUCTION 

1.1 Background 
Edgecombe County currently operates a C&D landfill facility on a tract of land located 
off of State Road 1601 in Edgecombe County, south of Tarboro, North Carolina. S&ME 
is currently assisting the County with environmental engineering services to meet 
reporting requirements for groundwater, surface water, and methane at the facility as 
required by the North Carolina Solid Waste Management Rules. 
 
Edgecombe County owns an approximate 45-acre tract to the east of the existing C&D 
Landfill.  Figure 1 shows the vicinity of the Edgecombe County Landfill site and the 
location of the subject 45-acre tract.  This tract is currently being used by Edgecombe 
County as a source of cover soils for the landfill.  Edgecombe County requested that 
S&ME delineate the extent of wetlands on the property and evaluate the remaining soils 
on site for use as cover borrow and to estimate the approximate volume of such soils.  
S&ME developed a proposed Scope of Work to address Edgecombe County’s request, 
which was submitted to Edgecombe County in our proposal P3745-05V, dated September 
2, 2005. 
 
Edgecombe County provided to S&ME an orthographic aerial photograph of the subject 
site and a site topographic map based on that photography.  This photograph and map 
were produced by GeoData Corporation of Zebulon, North Carolina.  The aerial 
photograph was flown on February 5, 2007.  This mapping has been used as a basemap 
for our attached Figures 2 through 5.  The site features and elevations shown on this 
mapping have been used as the basis of our wetlands delineations and borrow soil 
estimates. 
 
In order to evaluate the usefulness of the site for use as a borrow soil source, it was 
necessary to perform many of the property tasks in sequence, rather than concurrently.  
The wetland areas and floodplains for Jerry’s Creek and the Tar River were first 
evaluated and mapped to locate those protected areas where clearing and excavation 
activities could not encroach.  After the protected areas were mapped and confirmed by 
the US Army Corps of Engineers (USACE), the approximate limits of the borrow areas 
were defined and the test pits were excavated.  Samples were selected for laboratory 
testing for evaluation of the primary soil units.  The site was then flown for aerial 
photography and the site map produced.  The location and elevation of the test pits were 
surveyed.  Once these work tasks were completed, the data were evaluated and this report 
produced. 

1.2 Objective 
The objective of the Scope of Services described in this report includes the delineation of 
jurisdictional wetlands on the 45-acre tract and a description and general inventory of 
borrow soils on the property available for use as cover soils for the C&D Landfill.  The 
wetlands delineation portion of the project included review of available mapping of 
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jurisdictional wetlands for the property, walking the property to identify and flag the limits 
of these wetlands, co-ordination with Edgecombe County’s surveyor to produce a site map 
showing these areas and an on-site meeting with representatives of the USAC to obtain their 
concurrence with these delineations.  The objective of the borrow study was to identify the 
primary soil types available for borrow soils on the property by the use of test pits, an 
evaluation of the primary soil types identified through the use of physical laboratory testing, 
and an approximation of the available volume of such cover soils on the property based on 
topography and the findings at the test pits. 

2. JURISDICTIONAL DELINEATION, VERIFICATION AND 
SURVEY COORDINATION 

Waters of the U.S., which include wetlands, are regulated by the USACE through Section 
404 of the Clean Water Act, and by the North Carolina Division of Water Quality (DWQ) 
through Section 401 of the Clean Water Act.  The term waters of the U.S. refers to waters 
which are currently used, or were used in the past, or may be susceptible to use in 
interstate or foreign commerce, including waters which are subject to the ebb and flow of 
the tide as well as all other waters such as intrastate lakes, rivers, streams (including 
intermittent streams), or natural ponds that the use, degradation or destruction of which 
could affect interstate or foreign commerce.  The term wetlands refers to those areas that 
are inundated or saturated by surface or groundwater at a frequency and duration 
sufficient to support, and that under normal circumstances do support, a prevalence of 
vegetation typically adapted for life in saturated soil conditions. 

2.1 Background Research 
S&ME reviewed selected maps of the subject site and documents that regulatory agencies 
use to indicate the presence or absence of jurisdictional features, which included a USGS 
Topographic Map, NRCS Soils Map, Aerial Imagery, and a National Wetland Inventory 
Map (NWI).  These documents are included in Appendix II. 
 

2.2 Jurisdictional Stream/Wetland Delineation 
S&ME staff flagged wetland and stream boundaries in accordance with the protocols set 
forth in the 1987 USACE Wetlands Delineation Manual.  Indicators (e.g., vegetation, 
hydrology, soils) were used to locate the boundaries of jurisdictional streams and wetland 
within the site boundary.  The site boundary is identified on Figure 3. 
 
The delineation identified areas that appeared to have jurisdictional wetland status or 
appeared to be Waters of the U.S.  In general, these features included the eastern side of the 
floodplain of Jerry’s Creek, the stream banks of Jerry’s Creek located on the western portion 
of the site as it flows back across the central portion of the site in a northerly direction, a few 
wetland areas east of Jerry’s Creek, and a man-made water impoundment and ditch 
connected to the large wetland adjacent to the Tar River.  This large wetland on the east side 
of the site was also delineated. 
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2.3 Wetland/Stream Verification 
S&ME coordinated a site visit with USACE in order to obtain concurrence with our 
classification of the identified streams and jurisdictional status of identified wetlands on the 
subject property.  Mr. Jason Volker with S&ME met with Mr. Thomas Brown with the 
USACE at the above referenced site on November 21, 2006 to review our delineations. 
 
Based on the guidance provided by Mr. Brown on November 21, 2006, a portion of our 
preliminary wetland delineation was modified.  A revised map that indicated the 
approximate location and extent of the modification was emailed to Mr. Brown and Jamie 
Shern, also with USACE, on November 28, 2006.  The final delineated wetland areas and 
surface waters reviewed by Mr. Brown during our meeting are presented in Figure 3.  The 
GPS point locations (ID, northing, easting) are presented in Appendix I. 
 
At the time of our site meeting, Mr. Brown informed us that his office was not issuing 
jurisdictional determinations due to a recent Supreme Court case.  He did state that he could 
process wetland permit applications based on his assessment of our delineations. 

2.4 Path Forward  
Based on Mr. Brown’s comments, it appears that it would be prudent to move forward with 
borrow area activities based on the USACE verbal approval of the delineation to date.  
S&ME recommends the following guidelines during clearing/grubbing and excavation 
activities: 

 
• No disturbance of the 50-ft stream buffer as shown on the attached maps. 
• No disturbance of the wetland; recommend maintaining an approximately 10-ft 

setback from the wetland boundary line with vegetation. 
• Maintain an approximately 20-ft setback from the wetland boundary line with 

excavations of more than 3 feet deep to prevent drainage effects on the wetland. 
 

The USACE is now issuing formal written documents related to jurisdictional 
determinations, but has a large backlog to process.  It is now common practice that USACE 
will sign a surveyed site plat showing the wetland boundaries that will lock the delineation 
for a period of five years. 

3. LIMITED GEOTECHNICAL EVALUATION 

3.1 Test Pits/Exploration Activities 
As shown on Figure 2, the subject site is approximately 45 acres in size and is rectangular 
in shape.  The western end of the property borders Road 1601, across from the landfill 
site.  This end of the property is used as a transfer and drop-off station.  To the east of the 
drop-off station is Jerry’s Creek.  Borrow Area No. 1 is located across Jerry’s Creek from 
the drop-off station.  Jerry’s Creek in this area flows to the southeast but once off-site; it 
turns to the northeast and once again crosses the subject site.  Borrow Area No. 2 is 
located to the east of this second leg of Jerry’s Creek.  Farther to the east of Borrow Area 
No. 2 is a relative lowland area with wetlands and the Tar River forming the eastern 
boundary of the property. 
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On September 13, 2006, a representative of S&ME visited the site to explore the borrow 
areas by means of test pits.  Edgecombe County Landfill provided a backhoe and 
operator for the test pit excavation.  Test pits TP-1 through TP-5 were excavated in 
Borrow Area No. 2 and test pits TP-6 through TP-8 were excavated in Borrow Area No. 
1 on that date.  Our personnel returned to the site on October 12, 2006 to perform 
additional test pits in Borrow Area No. 1 (TP-9 through TP-11). 
 
The method used for the test pit excavation was to remove the soil from the test pit by 
means of the backhoe and to examine the soils in the exposed side of the excavation.  As 
the test pits became deeper, the soils in the backhoe bucket were examined.  The 
thickness and depth of the soil units was logged from the ground surface.  Moisture 
conditions such as wetness, seepage and water bearing zones were noted.  The depth of 
excavation of the test pits in most cases was limited by caving due to water conditions in 
the test pit.  The logs of the test pits are included in Appendix III. 
 
Representative soil samples were collected for laboratory testing.  The collected samples 
were returned to S&ME’s physical properties soil testing laboratory in Raleigh, North 
Carolina.  In the laboratory, the soil samples were classified according to the Unified Soil 
Classification System (USCS) and tested for grain size analysis (sieve), natural moisture 
content, and Atterberg Limits.  The results of the laboratory testing are included in 
Appendix IV and are summarized on Table 1. 

3.2 Soil Conditions 
Based on the test pit logs, several primary soil types were described in the test pits.  The 
upper few feet of soil at most of the test pits consisted of orange, tan and brown fine or 
medium to fine sand with minor amounts of silt and clay.  At some locations in the 
Borrow Area No. 1 area, the upper soils appeared as an orange to gray sandy clay.  With 
depth, a gray medium to fine sand with shells was observed.  Where water conditions 
allowed excavation through this gray sandy layer, the underlying soils were described as 
dark gray medium sand with shells. 
 
The results of the laboratory testing indicate that the soils in the borrow areas are more 
consistent than they appear on the test pit logs.  These results indicate that there are two 
primary soil types encountered, with one being predominant with each of the two borrow 
areas.  Within each borrow area, the variables in soil lithology appear to be color, the 
presence of shells and soil moisture. 
 
Test pits TP-6 through TP-11 were excavated within Borrow Area No. 1.  Soil samples 
were collected for testing from test pits TP-6, TP-8 and TP-10.  The test results indicate a 
relatively uniform soil in this area consisting of tan, orange, brown and gray silty and/or 
clayey fine to medium sand.  The percent of fines (silts and clays) varies in the samples 
from about 24% to 49%, with an average of 33 %.  The plasticity index, a measure of the 
relative plasticity of the soils, varied from 14% to 27%, averaging 21%.  Although the 
sieve analyses show that the soils are predominantly sand, the relatively high secondary 
percentages of fines give the soils some of the typical physical properties of silts and 
clays, such as increased plasticity and moisture content. 



Borrow Area – Wetland and Geotechnical Evaluation S&ME Project No. 1040-01-545G 
Edgecombe County Solid Waste Department May 30, 2008 
 

5 

By comparison, the soils tested from Borrow Area No. 2 contain relatively few fines and 
have physical properties more typical of granular soils.  The soils in the test pits were 
described as orange and brown grading to gray medium to fine sand.  Below depths of 2.5 
to 5 feet below the surface, the sand was observed to contain shells and grade to a darker 
gray color.  These soil samples are classified as a medium to fine sand with a fines 
content ranging between 5% and 13%, averaging about 7%.  The plasticity index ranges 
between non-plastic to 3%. 
 
Based on the laboratory testing of the representative soil samples collected from the 
exploratory test pits, the soils in both Borrow Area No. 1 and Borrow Area No. 2 are 
generally suitable for use as cover soils for the C&D Landfill.  The laboratory testing 
indicates that the soils within either borrow area are reasonably consistent within the 
borrow area but that there are some lithologic differences between the soils in the two 
areas.  Since both borrow areas are currently in use, actual experience with the excavation 
and use of these soils is likely the best guide to the ongoing use of these materials.  
However, the results of the laboratory testing may be useful in maximizing the productive 
use of these soils, particularly in longer term planning for cover soil volumes and landfill 
closure. 
 
The soils within Borrow Area No. 2 consist largely of medium to fine sand with 
relatively few fines (silts and clays).  Because of the low fines content, these soils should 
drain effectively and are not expected to be very moisture sensitive.  Therefore, these 
soils should be relatively more manageable to spread and compact over a wider range of 
soil moisture contents.  However, also because of the low fines content, these soils will 
not be very effective in limiting water infiltration.  Therefore, the soils from Borrow Area 
No. 2 will generally be more suitable for use as intermediate cover rather than final 
cover.  These soils should also be more workable during wet weather conditions. 
 
The soils in Borrow Area No. 1 contain relatively more fines than those from Borrow 
Area No. 2.  Although still composed largely of sand, the fines content is high enough 
that these soils will exhibit many of the properties of finer grained soils.  These soils may 
be more difficult to spread and compact during wet weather conditions.  Although these 
soils are also suitable for use as intermediate cover, they should be less water 
transmissive than the soils from Borrow Area No. 2 and therefore more useful as final 
cover and cap construction.  If borrow soil volumes allow, soils in the more clayey areas 
of Borrow Area No. 1 should be reserved for potential use as final cover soils.  
Additional laboratory testing should be performed on these soils for compactive and 
water transmissive properties to further evaluate their use for final cover and cap 
construction. 

3.3 Groundwater Conditions 
Groundwater was found at the test pit locations and varied within a few feet to several 
feet below existing ground surface throughout both borrow areas.  This groundwater 
appears to be related to the infiltration of precipitation into the soils from the surface, 
making this a groundwater recharge area.  The groundwater is somewhat mounded in the 
borrow areas, reflecting the balance between the rate of this infiltration and the rate at 
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which the water can drain away through the soils.  Due to this mounding of groundwater 
at higher elevations than those wetland areas to the east and west of the borrow areas, the 
use of ditching should be effective in lowering groundwater levels in the borrow areas, 
increasing the volume of practically available borrow soils. 
 
In Borrow Area No. 1, the groundwater was found in the test pits ranged from one foot to 
more than six feet below the ground surface.  The elevation of the water varied 
substantially across this area, ranging between Elevation 35 feet to Elevation 46 feet.  
The elevation of the water appeared to vary with the topography and the distance from 
given locations to open drainage (groundwater discharge) areas.  Water levels in Borrow 
Area No. 2 reflected the nature of the soils in that area.  These soils appear to drain more 
effectively than the soils in Borrow Area No. 1, producing a more uniform groundwater 
level ranging between Elevation 33 feet and Elevation 35 feet.  The groundwater levels 
can be expected to vary over time, depending on precipitation rates and patterns. 
 
There are lower surrounding areas to the east and west of both borrow areas.  Borrow 
Area No. 1 is located within a bend of Jerry’s Creek and can drain to the floodplain to 
both the east and west.  Borrow Area No. 2 is located between Jerry’s Creek to the west 
and the Tar River to the east. 

3.4 Borrow Soil Quantity Estimate 
The projected volume of borrow soils available from each borrow area was estimated 
under two scenarios.  The first scenario is “Limited Draining/Ditching”, and was 
calculated based on recorded existing groundwater elevations and topography with little 
or no dewatering of the borrow areas.  The second scenario is the “Extensive 
Drainage/Ditching” using the maximum effective use of dewatering efforts for the 
borrow areas.  Surface elevations at the time of the GeoData survey (February 5, 2007) 
and water elevations in the test pits at the time of excavation were used for both 
scenarios.  Under both scenarios, the maximum depth of excavation was projected as 
being one (1) foot over the projected groundwater elevations for the traffickability of 
earthmoving equipment.  Depending on soil and groundwater conditions and the actual 
equipment used, the actual depth of excavation relative to the water levels may vary.  
 
For the calculation of borrow soil volumes, Borrow Area No. 1 has been divided into two 
sub-areas (A & B) based on groundwater elevations, as illustrated on Figure 4.  For the 
first scenario (excavation without dewatering), the projected available borrow soil 
volume has been calculated based on a limit of excavation to approximately Elevation 40 
in Sub-Area A and Elevation 38 in Sub-Area B.  The projected volume of available soils 
in Borrow Area No. 1 under this scenario is 200,000 cubic yards.  Due to the fines 
content of soils in this area, some limited ditching and trenching for drainage may be 
necessary to achieve these volumes under Scenario 1.  Under the second scenario with 
the maximum practical use of dewatering, we have estimated that the groundwater may 
be effectively lowered by more extensive ditching and trenching by an average of about 
two feet.  Using a depth of excavation for Sub-Area A to Elevation 38 and to Elevation 
36 for Sub-Area B and enlarging those areas as shown on Figure 4, we estimate that 
about 275,000 cubic yards of soil would be available for use. 
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As previously discussed, the observed water levels in the test pits in Borrow Area No. 2 
ranged between Elevation 33 and Elevation 35 feet.  Therefore, we used an average 
excavation depth to site Elevation 35 (average elevation 34 plus 1 foot buffer) to 
calculate the approximate volume of soils available under Scenario 1.  Using this base 
elevation and the area shown on Figure 5, we estimate that approximately 40,000 cubic 
yards may be available for use from Borrow Area No. 2.  Drainage and ditching can 
likely be used in this area also to lower groundwater levels by about two feet.  By the use 
of effective site drainage, we estimate that the excavation of soils to about site Elevation 
33 can be used.  The calculated volume of borrow soils from Borrow Area No. 2 under 
Scenario 2 will be about 80,000 cubic yards. 
 

Summary of Estimated Available Soil Volumes 

 Scenario 1: Limited 
Drainage/Ditching 

Scenario 2: Extensive 
Drainage/Ditching 

Borrow Area No. 1 200,000 275,000 
Borrow Area No. 2 40,000 80,000 
Totals 240,000 355,000 
Note:  All Values in Cubic Yards of In-Place Volume 

4. LIMITATIONS 
The purpose of this study has been to evaluate the nature of available soils on the subject 
tract relative to their suitability for use as intermediate and final cover for the Edgecombe 
County C&D landfill and to develop an approximation of the volume of suitable soils 
available for those purposes.  The methods used to address these issues have included a 
delineation of wetlands, riparian buffer and floodplain portions of the property that are 
not suitable as a borrow source and to evaluate two portions of the remaining property as 
a source of these borrow materials.  The nature and extent of the soils in these two areas 
have been evaluated by the use of widely-spaced test pits and the collection of a limited 
number of soil samples for laboratory physical testing.  The variations in soil and 
groundwater conditions within these borrow areas are assumed to be reasonably 
represented by the conditions observed at these test pits.  The volume estimates are based 
on similar conditions as those observed and the effectiveness of measures to drain and 
lower groundwater levels.  The volumes described represent the volumes of undisturbed 
soils in-place and some volume shrinkage of soil volumes due to spreading and 
compaction may be expected. 
 
Portions of the two borrow areas on the subject property are currently being used for the 
staging and storage of white good and other wastes.  Other portions of the property may 
be used by landfill personnel for other purposes.  At least one large concrete storage pad 
exists in Borrow Area No. 1.  No allowances for these current uses have been made in 
our borrow volume estimates and it is assumed that these current uses will ultimately be 
moved or ceased so that the soils in these areas are available for borrow soil. 
 
This report is solely intended for the use of Edgecombe County for its C&D landfill.  No 
other use is authorized by S&ME, Inc. 
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TABLES 

 



SAMPLE 
NUMBER

Lab 
USCS 

Symbol
Silt and 
Clay% % Sand % Gravel

Liquid 
Limit

Plastic 
Limit

Plasticity 
Index

TP-2 1.0 Brown SAND with Silt SP 4.8 95.1 0.1 9.0 -- -- --

TP-2 4.0 Tan Silty SAND SM 4.8 95.1 0.1 9.0 18 15 3

TP-3 5.0 Olive-Brown Silty SAND SM 12.6 86.9 0.5 19.9 22 19 3

TP-4 7.5 Olive-Brown Silty SAND SM 6.9 89.3 3.8 26.3 18 17 1

TP-6 6.0 Tan-Brown Clayey SAND SC 23.5 76.5 0 16.3 30 16 14

TP-8 1.0 Olive-Gray Clayey SAND SC 36.9 63.1 0 38.2 51 24 27

TP-10 2.0 Olive Silty SAND SM 48.7 51.3 0 46.2 60 39 21

TP-10 4.0 Orange Red Silty SAND SM 24.8 71.1 4.1 33.8 53 30 23
Notes:

1) ft. bgs.= Depth in feet below ground surface
2) Classification is based on visual analysis and/or Atterberg limits test results
3) Grain size analysis laboratory data are included in the report appendix.
4) -- = No data or parameter not collected

S&ME Project No. 1040-01-545G

Table 1

Summary of Laboratory Test Results
Edgecombe County Landfill - Soil Borrow Areas

Tarboro, North Carolina

Atterberg Limits

VISUAL SOIL 
DESCRIPTION (2)

SAMPLE 
DEPTH   

(ft-bgs) (1)

Laboratory Grain Size Analysis (3)

Natural 
Moisture 

Content %
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APPENDIX II 
(STORM WATER CALCULATIONS)
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FINANCIAL ASSURANCE DOCUMENTATION 
[RULE .1628] 

 










	FINAL 07-242.Operation Plan.pdf
	1. BACKGROUND INFORMATION
	1.1 Introduction
	1.2 Project Information

	2. WASTE ACCEPTANCE AND DISPOSAL
	2.1 General Requirements
	2.1.1 Waste Acceptance
	2.1.2 Asbestos Waste

	2.2 Wastewater Treatment Sludge
	2.3 Waste Exclusions
	2.4 Waste Screening and Acceptance Program

	3. COVER MATERIAL
	3.1 General Requirements
	3.2 Inactive Areas
	3.3 Alternate Cover Material and Thickness

	4. WASTE SPREADING AND COMPACTING
	5. DISEASE VECTOR CONTROL
	6. AIR CRITERIA AND FIRE CONTROL
	6.1 Compliance
	6.2 Open Burning
	6.3 Equipment
	6.4 Notification

	7. ACCESS AND SAFETY
	7.1 Site Access
	7.2 Personnel
	7.3 Access Roads
	7.4 Dust Control
	7.5 Facility Signs
	7.6 Traffic Signs
	7.7 Waste Removal

	8. EROSION AND SEDIMENTATION CONTROL
	8.1 Control Measures
	8.2 Vegetative Cover

	9. DRAINAGE CONTROL AND WATER PROTECTION
	9.1 Surface Water Diversion
	9.2 Surface Water Impoundment
	9.3 Waste Disposal
	9.4 Leachate Handling
	9.5 Pollution Discharge

	10. SURVEY FOR COMPLIANCE
	11. OPERATING RECORD AND RECORDKEEPING
	11.1 Recorded Information
	11.2 Information Availability
	11.3 Additional Items Included in Operating Record


	FINAL WATER QUALITY MONITORING PLAN 6-08.pdf
	1.0 BACKGROUND INFORMATION
	1.1 Introduction
	1.2 Project Information
	2.1 Regional Physiography 
	2.2 Regional Geology
	2.3 Site Topography
	2.4 Site Soil Classification
	2.5 Site Geology
	2.6 Hydrogeologic Setting
	2.6.1 Surface Water – Pre Landfill
	2.6.2 Surface Water – Operating Landfill
	2.6.3 Groundwater Hydrogeology
	2.6.4 Site Hydrology

	2.7 Hydraulic Conductivity
	2.7.1 Darcy’s Velocity
	2.7.2 Seepage Velocity


	 3.0 EVALUATION OF EXISTING MONITORING SYSTEM
	3.1 Existing Monitor Wells
	3.2 Existing Monitor Well Construction
	3.3 Existing Surface Water Sampling Locations
	4.1 Basis for Planned Monitor Wells
	4.1.1 Detection, Assessment, Corrective Action Compliance Monitoring
	4.1.2 Water Level Elevations 

	4.2 Typical Monitor Well Design Construction and Maintenance 
	4.3 Sampling and Analysis Plan 
	4.3.1 Well Development
	4.3.2 Well Measurements and Aquifer Tests
	4.3.2.1 Survey Well Locations and Top of Casing Elevations
	4.3.2.2 Water Level Measurements
	4.3.2.3 Aquifer Tests and Well Yield

	4.3.3 Well Purging and Sampling 
	4.3.3.1 Purging with a Bailer, or Dedicated Pump 
	4.3.3.2 Field Parameter Measurements (Bailer or Dedicated Sample Pump)
	4.3.3.3 Sampling with a Bailer or Dedicated Sample Pump
	4.3.3.4 Low Flow Well Purging with a Peristaltic Pump
	4.3.3.5 Field Parameter Measurements with a Peristaltic Pump
	4.3.3.6 Sample Collection with a Peristaltic Pump

	4.3.4 Sample Containers and Quality Control Procedures
	4.3.4.1 Laboratory Sample Packs 
	4.3.4.2 Sample Container Types and Sample Collection Order
	4.3.4.3 Quality Control Procedures
	4.3.4.4 Chain-of-Custody and Sample Transportation Requirements
	4.3.4.5 Validation of Field Data Package

	4.3.5 Sampling Frequency
	4.3.6  Field Reporting Requirements
	4.3.7 Laboratory Analysis Parameters
	4.3.8 Detection Monitoring Data Evaluation and Reporting
	4.3.9 Monitored Corrective Measures


	 5.0 UPGRADED SURFACE WATER MONITORING PLAN
	5.1 Monitor Station Locations
	5.2 Surface Water Sampling Procedures 
	5.3 Stormwater Sampling (Permit Requirements)
	5.4 Quality Control

	 6.0 REPORT SUBMITTAL

	07-242.Gas Monitoring Plan.pdf
	1. BACKGROUND INFORMATION
	1.1 Introduction
	1.2 Project Information

	2. METHANE MONITORING PROGRAM
	2.1 General Requirements
	2.2 Methane Gas Monitoring Well Construction
	2.3 Methane Monitoring Procedures and Frequency
	2.4 Reporting Requirements


	FINAL___CAP Report.pdf
	EXECUTIVE SUMMARY
	1. INTRODUCTION
	1.1 Site Background   
	1.2 Purpose
	1.3 Previous Studies
	1.3.1 Water Quality Monitoring Plans
	1.3.2 Semi-Annual Groundwater and Surface Water Sampling
	1.3.3 Alternate Source Demonstration
	1.3.4 Nature and Extent Study
	1.3.5 Assessment of Corrective Measures

	1.4 Regional Geology   
	1.5 Site Geology   
	1.6 Hydrologic Setting
	1.6.1 Surface Water
	1.6.2 Groundwater Hydrogeology

	1.7 Site Conceptual Model

	2. CONTAMINANT CHARACTERIZATION
	2.1 Constituents of Concern
	2.2 Background Concentrations
	2.3 Source Area Determination
	2.4 Exposure Pathways
	2.5 Receptor Survey   

	3. SELECTED REMEDY/TECHNICAL APPROACH
	3.1 Introduction   
	3.2 Technical Approach   
	3.2.1 Upgradient Groundwater Barrier Wall
	3.2.2 Maintaining a Consistent Contour with Pre-1998 Waste Area
	3.2.3 Increase Slope of the Closed MSW Area
	3.2.4 Stormwater Improvements on the Western Half of the Landfill
	3.2.5 Monitored Natural Attenuation for Groundwater


	4. WATER QUALITY MONITORING PLAN
	5. EVALUATION OF CORRECTIVE ACTION EFFECTIVENESS
	5.1 Evaluation of Natural Attenuation
	5.2 Evaluation of In-Situ Isolation

	6. CONTINGENCY PLAN
	6.1 Option 1 – Stormwater Improvements on the Eastern Half of the Landfill
	6.2 Option 2 – Enhance Landfill CAP
	6.3 Option 3 – Landfill Gas Extraction

	1.  
	7. SCHEDULE AND MAINTENANCE
	8. FINANCIAL ASSURANCE
	9. COMPLETION OF CORRECTIVE ACTIONS
	 
	10. REFERENCES

	FINAL 07-242.Closure and Post-Closure Plan.pdf
	1. BACKGROUND INFORMATION
	1.1 Introduction
	1.2 Project Information

	2. CLOSURE PLAN
	2.1 Cap System
	2.1.1 Low-Permeability Barrier
	2.1.2 Vegetation/Erosion Layer
	2.1.3 Gas Venting System
	2.1.4 Alternate Cover System

	2.2 Storm Water Management Systems
	2.3 Largest Area Requiring Capping
	2.4 Estimated Maximum Inventory of Wastes
	2.5 Closure Schedule
	2.6 Financial Assurance

	3. POST-CLOSURE PLAN
	3.1 General
	3.2 Maintenance Activities
	3.3 Monitoring Activities
	3.3.1 Groundwater Monitoring
	3.3.2 Surface Water Monitoring
	3.3.3 Gas Monitoring

	3.4 Facility Contact
	3.5 Post-Closure Planned Use
	3.6 Financial Assurance
	3.7 Certification

	FINAL 5-30-08 Wetland and Geotech Report.pdf
	1. INTRODUCTION
	1.1 Background
	1.2 Objective

	2. JURISDICTIONAL DELINEATION, VERIFICATION AND SURVEY COORDINATION
	2.1 Background Research
	2.2 Jurisdictional Stream/Wetland Delineation
	2.3 Wetland/Stream Verification
	2.4 Path Forward 

	3. LIMITED GEOTECHNICAL EVALUATION
	3.1 Test Pits/Exploration Activities
	3.2 Soil Conditions
	3.3 Groundwater Conditions
	3.4 Borrow Soil Quantity Estimate

	4. LIMITATIONS





