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Section 1 - General Information

Craven LCID is the name of this proposed land clearing and inert debris
(LCID) landfil.

R.J. Bushhogging, Inc. previously operated a notification LCID onsite. On
January 11, 2011, the NCDENR, DWM, Solid Waste Section issued a closure letter
bearing notification number N0634 for the RJ Bushhogging LCID.  The closure was
recorded in Craven County Register of Deeds book 2989 at page 507.  

Landowner / LCID Owner / LCID Operator:

Craven LCID, LLC.
109 Swift Creek Road
Vanceboro, NC 28586
Mr. Terry D. Morris, Agent

Mr. Terry D. Morris is the individual in responsible charge of the LCID daily
operations.  Mr. Morris will receive permit fee and annual fee invoices at the LLC
address, and can be reached via telephone at (252) 670-6749

Applicant’s Consulting Engineer:

Robert M. Chiles, PE
Engineers and Consultants
P.O. Box 3496
New Bern, NC 28564-3496
(252)637-4702

Section 2 - Property Information

The property containing the LCID is located on NCSR 1243 and the physical
address is 356 Sanders Lane.  The property is between 340 and 370 Sanders Lane
and directly across the street from 355, 365, and 379 Sanders Lane.  The Craven Co
GIS website indicates that the current tax parcel number is 8-225-15000.

Sanders Lane extends from NCSR 1005 to NC HWY 55, west of New Bern and
north of the Craven County Industrial Park.  Sanders Road intersects with NC HWY 55
approximately 3.2 miles west of the intersection of NC HWY 55 and NC HWY 43
Connector, at Washington Post Road.  The property driveway is approximately
seven-tenths of a mile north along Sanders Lane from the intersection at NCSR 1005.
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As mentioned in section one, a notification LCID was previously operated
onsite by R.J. Bushhogging, Inc. On January 11, 2011, the NCDENR, DWM, Solid
Waste Section issued a closure letter bearing notification number N0634 for the RJ
Bushhogging LCID.  The closure was recorded in Craven County Register of Deeds
book 2989 at page 507.  

The property contains a total of 10.01 acres, and the boundary of the LCID fill
material covers approximately 4.05 acres.  There are approximately 0.70 acres of
existing roads within the property.  The road surface materials include asphalt and
gravel.

The following enclosures are provided in the Appendix for additional
information:
• Craven County Deed Book 3193, Pages 218-221.
• Road Map with Approximate Location Indicated.
• Portion of USGS Quadsheet “JASPER” with Approximate Location indicated.
• Copy, Zoning Consistency Letter from Craven County Office of Planning and

Community Development.
• Portion of FEMA FIRM Community Panel Number 372 554000J with

approximate location indicated.
• Copy, USFWS Internet generated National Wetlands Inventory Map for site.
• Copy, Cover letter to US Fish and Wildlife Service regarding endangered

species. 
• Copy, Response from US Fish and Wildlife Service .
• Copy, Cover letter to NC Wildlife Resources Commission regarding

endangered species. 
• Copy, 2005 Response from NCDENR Natural Heritage Program regarding

endangered species. 

Section 3 -Operation Plan

General

The proposed landfill will incorporate and reactivate an existing land clearing
and inert debris landfill that is located on the site.  The landfill will be  operated
entirely above the original ground surface and within the boundary of the existing
disposal area.  The facility will operate in accordance with 15A NCAC 13B.0564.

If existing material is removed for screening, consolidation, and replacement
in order to regain storage capacity, excavation will be limited to a  depth
approximately equal to that of the original ground surface.  In the event that
deeper excavation is necessary, then only uncontaminated soil will be used to
restore the excavation to the original grade.
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Groundwater Data

On August 8, 2005 the ground water table elevation was measured directly in
a test pit excavated to a depth of 8 feet below the original grade.  At 9AM the top
of the ground water was located 7.4 feet below the original ground surface
elevation of the proposed site.  At 12PM the top of the ground water was located 7
feet below the original ground surface elevation of the proposed site.  The top layer
of wet soil was observed in the test pit at a depth of 5 feet below the existing grade.

The original ground at the project site is approximately at elevation 20
NAVD88.  Bachelor Creek is located approximately 1400 feet away from the
proposed LCID boundary, and a number of ditches are located between the site
and the creek. 

Observations were made during April and May, 2005 site visits to identify the
possible elevation of the ground water table.  During all site visits, the property line
ditch adjacent to the site and those between the site and creek were dry.  The
invert of the property line ditch is approximately 6 feet below the existing ground
elevation of the site.  The water surface elevation in Bachelor Creek is estimated to
be 15 feet below the existing ground elevation of the site.

Electronic data retrieved from the NCDENR Division of Water Resources
identifies two surficial aquifer wells near the project site.  Wells Q 21T1 - Vanceboro
and S 22J4 - Clarks are located 8.8 and 1.5 miles from the site, respectively.  These
wells are located at similar ground elevations as the LCID site and both indicate
mean depths to the surficial aquifer of 8 to 10 feet below existing ground.

The currently existing site (2013) contains approximately 10 feet of fill above
the original ground elevation.  Given that operations are proposed to remain
entirely above the original ground elevation, the provided separation distance
between the bottom of landfilled material and the seasonal high groundwater
table elevation will exceed the required four feet minimum.

Types of Waste Accepted/Prohibited

Craven LCID will only accept land clearing waste, yard trash, yard waste,
untreated and unpainted wood, and inert debris.  

The following definitions contained within North Carolina General Statutes and the
North Carolina Administrative Code are provided for reference:  

Land clearing waste means solid waste which is generated solely from land
clearing activities such as stumps, trees, limbs, brush, grass,
and other naturally occurring vegetative material.
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Yard trash, yard waste means solid waste resulting from landscaping and yard
maintenance such as brush, grass, tree limbs, and similar
vegetative material.

Inert debris means solid waste which consists solely of material that is
virtually inert and that is likely to retain its physical and
chemical structure under expected conditions of disposal,
such as concrete, brick, concrete block, uncontaminated
soil, rock and gravel.

Prohibited waste includes, but Is not limited to tires, appliances, petroleum
products, automobiles, household garbage, treated lumber, insulation, and
medical waste.  Prohibited items that are discovered among otherwise acceptable
incoming waste material shall be removed from the site by the transporter
attempting delivery.   Prohibited items discovered onsite shall be separated from
surrounding acceptable material, removed from the disposal area of the LCID
upon discovery, and transported to an appropriate waste facility during the next
convenient operating hours of the receiving facility.

Sources of Waste

The primary source for waste received at the site is a general contracting
company with which Mr. Morris is affiliated.  There are no plans to operate the LCID
as an “open to the public” facility, however, waste material from sources other
than Mr. Morris’s company will be considered on a case-by-case basis.

Waste material received by the site is likely to originate in Craven, Carteret,
Pamlico, Beaufort, Pitt, Lenoir, and/or Jones Counties.

Volume of Waste

The proposed LCID has an approximate total capacity of 105,100 cubic
yards.  The volume of material contained in the existing LCID is approximately
52,500 cubic yards, or one-half of the available capacity. Without further
consolidation, the remaining capacity of the proposed LCID is approximately 
52,600 cubic yards.

With a maximum capacity of 15 cubic yards, the average over-the-road
dump truck is estimated to contain 10 cubic yards of material.  Based upon 10
cubic yards per truck, the remaining 52,600 cubic-yard capacity will serve an
additional 5,260 truckloads.
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If no activity is performed to extend the useful capacity of the site, the
remaining capacity will be depleted in 5 years assuming an average of four 10
cubic yard truckloads per work day, 5 work days per week, are transported to the
proposed LCID.

The usable capacity of the LCID can effectively be increased by employing
the use of a screening device to remove soil from the solid wastes already
deposited in the LCID, and consolidating the existing solid wastes.

Equipment

At a minimum, it is anticipated that an excavator and/or bull-dozer will be
used onsite to place, shape, and cover solid waste deposited onsite.

The use of mechanical screening, crushing, chipping, and drying equipment,
based upon the receipt of any necessary additional permits, can be employed
onsite to prepare materials such as topsoil, concrete, for re-purposed use by
landscaping or paving companies, thereby reducing the volume of material
ultimately landfilled onsite.

Site Security and Access Control

The LCID property has one road-front entrance available to the general
public, and a private rear entrance.  Both entrances are gated and locked.

Hours of Operation

As this LCID is not proposed to be operated as an “open to the public”
facility, generally speaking, there are no “normal” hours of operation.  

Mr. Morris will typically require access to the LCID during standard daytime
business hours, primarily on weekdays, and the site will operate on an as-needed
basis.

For other waste generators, the LCID will probably operate on a “by
appointment” method to accommodate waste disposal on a case-by-case basis.

Signs

Signs will be posted at the facility entrances to indicate the facility name,
address, permit number, emergency contact phone number and to prohibit
trespassing.  If public operation is considered, signs indicating the types of waste
accepted, types of waste prohibited, hours of operation, and necessary instructions
will also be posted.
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Road Maintenance

The entrance road is paved with asphalt.  Other roads within the LCID site are
paved with gravel, while others still are compacted dirt. Maintenance will be
performed on all roads as needed to provide safe passage into, through,  and
away from the site.

Surface Water Control / Wet Weather Operation

There are no surface water control features proposed for the facility other
that the ditches shown on the LCID drawings.  Deposition of waste material is
proposed to occur above ground and in a method that prevents standing water. 
Stormwater runoff generated by the waste material stockpile will flow overland,
across vegetated side slopes and buffers before reaching existing/proposed
ditches.

Under normal conditions, operations are dependant upon the operation of
the other companies with which the owner/operator is affiliated.  As those
companies typically cease operations during inclement weather, it is likely that the
LCID will not operate during inclement weather.

General stormwater permit number SW7050818 was issued to RJ Bushhogging
in October 2005 for operation of the LCID.  Craven LCID, LLC has submitted a state
stormwater permit name/ownership change form to the Washington Regional
Office of NCDENR DWQ for that stormwater permit.  A copy of the name/ownership
change form is provided in the Appendix for additional information.  A copy of the
issued permit will be provided upon receipt.

Fire Prevention

In accordance with 15A NCAC 13B.0566 (12), open burning of solid waste is
prohibited at the LCID.

In accordance with 15A NCAC 13B.0566 (12), the concentration of explosive
gases generated by the facility shall not exceed:

a. Twenty-five percent of the lower explosive limit for the gases in facility
structures.

b. The lower explosive limit for the gases at the property boundary.

The primary explosive gas produced by an LCID landfill is methane. Methane
production occurs as a result of anaerobic decomposition of organic waste.  The
lower explosive limit of methane is a concentration of five (5) percent by volume in
the atmosphere.
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Monitoring frequency does not appear to be specifically addressed in the
NCAC.  The introduction of the NCDENR, DWM, Solid Waste Section, Landfill Gas
Monitoring Guidance document, dated November 2010, indicates that 15A NCAC
13B requires “quarterly monitoring of methane and other explosive landfill gases at
C&D and other landfills.”   In accordance with the guidance document, quarterly
testing will be performed at the property boundary and within any facility structures
(if proposed and constructed in the future) for the presence and level of landfill
gases.  A record of the date, time and result of the tests shall be maintained with
the LCID documents for the life of the facility or the time mandated by permit
conditions, if different.  A copy of the landfill gas monitoring guidance document is
provided in the appendix for reference.

Wet and/or green vegetation should be placed in a manner that promotes
drying before landfilling to reduce the possibility of auto-ignition from the heat of
decomposition as is common with large mulch stockpiles. A copy of the NCDENR,
DWM, Solid Waste Section issued spontaneous combustion guidance document for
disaster debris management is provided in the appendix for reference.

The facility is located in a community that is served by volunteer fire, rescue,
EMS, and the County Sheriff’s Department all of which can be contacted as
needed.

In the event of a fire that exceeds the extinguishing capabilities of the
equipment or staff onsite, evacuate the site and call 911 to report the fire.

File Management

Originals of LCID related permits, inspection reports, correspondance, and
operation plans will be maintained at a location chosen by the agent of Craven
LCID, LLC.

A copy of all current permits and plans applicable to the LCID operation will
be kept onsite for reference.

Cover Material

In accordance with 15A NCAC 13B.0566 (4), adequate soil cover shall be
applied monthly, or when the active area reaches one acre in size, whichever
occurs first.

Periodic cover placed in compliance with the 0566(4) at an average lift
thickness of six (6) inches will require approximately 800 cubic yards of material for
every acre being covered.
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In accordance with 15A NCAC 13B.0566 (5), 120 calendar days after
completion of any phase of disposal operations, or upon revocation of a permit,
the disposal area shall be covered with a minimum of one foot of suitable soil cover
sloped to allow surface runoff in a controlled manner.  The Division may require
further action in order to correct any condition which is or may become injurious to
the public health, or nuisance to the community.

Final cover placed in compliance with the 0566(5) at an average lift
thickness of one (1) foot will require approximately 1,600 cubic yards of material for
every acre being covered.

In accordance with 15A NCAC 13B.0566 (7), provisions for a ground cover
sufficient to restrain erosion must be accomplished within 30 working days or 120
calendar days upon completion of any phase of landfill development or in
accordance with time restraints contained in the erosion and sediment control
permit, whichever occurs first.

To avoid the undesired loss of storage capacity within the LCID disposal area,
it is recommended to maintain an active area that is less than one acre, with
exterior side slopes adjacent to the active area covered and stabilized as
completed.

Craven LCID, LLC is affiliated with another company that performs land
clearing, grading, excavation, and other site preparation work, and operates
surface mines that produce topsoil, sand, and gravel. If insufficient quantities of
suitable cover material are generated by the land clearing, grading, and site
preparation work, then sufficient cover soils for the LCID can be provided by the
mining operations.

Site Closure

When it is desired to terminate operations of the LCID, cover material will be
installed on all remaining exposed surfaces of the disposal site, with surfaces and
slopes graded to promote overland runoff of stormwater.  Vegetative ground cover
sufficient to restrain erosion will be installed, and allowed to establish.  Contact will
be made with representatives of the Division of Waste Management, Solid Waste
Section to schedule a final inspection and arrange for issuance of a notice of
closure.
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Section 4 - Sedimentation and Erosion Control Plan

Sedimentation and erosion control measures proposed for use at the LCID
site include fill slopes that rise one foot or less for every three feet of horizontal
distance (1V:3H or flatter), stabilized vegetatively with temporary and permanent
seeding.

As perimeter fill slopes are constructed within the LCID, cover soils will be
placed and vegetation planted/seeded to stabilize slopes.

A paved entrance road will serve to reduce/eliminate any offsite
transportation of sediment on vehicle wheels.  Any dirt/debris carried onto and
deposited on the public roads from the LCID site will be swept and removed from
the road as discovered.

A copy of the financial responsibility/ownership, sedimentation pollution
control act form is provided in the Appendix. A copy of the erosion and
sedimentation control plan letter of approval will be provided upon issuance.
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Section 5 -Application for 5-Year Permit

Each five-year period of operation requires an application for permit
amendment.  The following information must be submitted to the Solid Waste
Section no less than six (6) months prior to the expiration date of the previous permit
to operate to maintain continuous operation of the LCID landfill.

• The general information indicated at the beginning of this document.
• A minimum of two cross sections along each major axis per

operational area that shows the current elevations, the proposed
excavation, the proposed elevation at the end of the five-year phase
of operation and the proposed final elevations. The excavation
drawing must show the separation to groundwater and bedrock is at
least 4 feet.

• Any updates to the operation plan.
• Letter from local government stating that the LCID complies with local

land use and zoning ordinances.
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Section 6 - Applicant Signature Page

Name of Facility: CRAVEN LCID

I certify under penalty of law that this document and all attachments were
prepared under my direction or supervision and that the information provided in this
application is true, accurate, and complete to the best of my knowledge.

I understand that North Carolina General Statute 130A-22 provides for
administrative penalties of up to fifteen thousand dollars ($15,000.00) per day per
each violation of the Solid Waste Management Rules.  I further understand that the
Solid Waste Management Rules may be revised or amended in the future and that
the facility siting and operations of this solid waste management facility will be
required to comply with all such revisions or amendments.

                                                                           
Signature

       Terry D. Morris                                             
Print Name                              Date

        Agent                                                         
Title

        Craven LCID, LLC                                     
Business or organization name
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Appendix

• Copy, 15A NCAC 13B.0564.
• Copy, NC Department of the Secretary of State website corporation

information cover page for Craven LCID, LLC.
• Craven County Deed Book 3193, Pages 218-221.
• Road Map with Approximate Location Indicated.
• Portion of USGS Quadsheet “JASPER” with Approximate Location indicated.
• Copy, Zoning Consistency Letter from Craven County Office of Planning and

Community Development.
• Portion of FEMA FIRM Community Panel Number 372 554000J with

approximate location indicated.
• Copy, USFWS Internet generated National Wetlands Inventory Map for site.
• Copy, Cover letter to US Fish and Wildlife Service regarding endangered

species. 
• Copy, Response from US Fish and Wildlife Service .
• Copy, Cover letter to NC Wildlife Resources Commission regarding

endangered species. 
• Copy, 2005 Response from NCDENR Natural Heritage Program regarding

endangered species. 
• Copy, State Stormwater Permit Name/Ownership Change Form for

stormwater management permit number SW7050818
• Copy, NCDENR, DWM, Solid Waste Section, Landfill Gas Monitoring

Guidance, November 2010
• Copy, NCDENR, DWM, Solid Waste Section, Emergency Site/Disaster

Management Spontaneous Combustion Guidance Document
• Copy, Financial Responsibility/Ownership Form from erosion and

sedimentation control approval submission



 
15A NCAC 13B .0564 SITING CRITERIA FOR LAND CLEARING AND INERT DEBRIS (LCID) LANDFILLS 
The following siting criteria shall apply for Land Clearing and Inert Debris (LCID) landfills: 

(1) Facilities or practices, shall not be located in the 100-year floodplain. 
(2) Facilities or practices shall not cause or contribute to the taking of any endangered or threatened 

species of plants, fish, or wildlife. 
(3) Facilities or practices shall not result in the destruction or adverse modification of the critical habitat 

of endangered or threatened species as identified in 50 CFR Part 17 which is hereby incorporated by 
reference including any subsequent amendments and editions. This material is available for inspection 
at the Department of Environment, Health, and Natural Resources, Division of Solid Waste 
Management, 401 Oberlin Road, Raleigh, North Carolina  27605 where copies can be obtained at no 
cost. 

(4) Facilities or practices shall not damage or destroy an archaeological or historical site. 
(5) Facilities or practices shall not cause an adverse impact on a state park, recreation or scenic area, or 

any other lands included in the state nature and historic preserve. 
(6) Facilities shall not be located in any wetland as defined in the Clean Water Act, Section 404(b). 
(7) It must be shown that adequate suitable soils are available for cover, either from on or off site. 
(8) Land Clearing and Inert Debris landfills shall meet the following surface and ground water 

requirements: 
(a) Facilities or practices shall not cause a discharge of pollutants into waters of the state that is 

in violation of the requirements of the National Pollutant Discharge Elimination System 
(NPDES), under Section 402 of the Clean Water Act, as amended. 

(b) Facilities or practices shall not cause a discharge of dredged materials or fill material into 
waters of the state that is in violation of the requirements under Section 404 of the Clean 
Water Act, as amended. 

(c) Facilities or practices shall not cause non-point source pollution of waters of the state that 
violates assigned water quality standards. 

(d) Waste in landfills with a disposal area greater than two acres shall be placed a minimum of 
four feet above the seasonal high water table, except where an alternative separation is 
approved by the Division. 

(e) Waste in landfills with a disposal area less than two acres shall be placed above the seasonal 
high water table. 

(9) The facility shall meet the following minimum buffer requirements: 
(a) 50 feet from the waste boundary to all surface waters of the state as defined in G.S. 143-212. 
(b) 100 feet from the disposal area to property lines, residential dwellings, commercial or public 

buildings, and wells. 
(c) Buffer requirements may be adjusted as necessary to insure adequate protection of public 

health and the environment. 
(10) The facility shall meet all requirements of any applicable zoning ordinance. 

 
History Note: Authority G.S. 130A-294; 

Eff. January 4, 1993. 
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Corporation Names 

Name Name Type
  CRAVEN LCID, LLC LEGAL

Limited Liability Company Information 

SOSID: 1311013
Status: Current-Active
Effective Date: 4/5/2013
Citizenship: DOMESTIC
Duration: PERPETUAL
Annual Report Status: CURRENT

Registered Agent 

Agent Name: MORRIS, TERRY D.
Office Address: 109 SWIFT CREEK ROAD 

VANCEBORO NC 28586
 

Mailing Address: 109 SWIFT CREEK ROAD 
VANCEBORO NC 28586

Principal Office 

Office Address: 109 SWIFT CREEK ROAD 
VANCEBORO NC 28586

 
Mailing Address: 109 SWIFT CREEK ROAD 

VANCEBORO NC 28586
Officers 

This website is provided to the public as a part of the Secretary of State Knowledge Base (SOSKB) system. Version: 687  

Page 1 of 1North Carolina Secretary of State

6/4/2013http://www.secretary.state.nc.us/corporations/Corp.aspx?PitemId=10219027
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ROBERT M. CHILES, P.E.
ENGINEERS, CONSULTANTS

&
MARINE SURVEYORS

417-A BROAD ST. BUSINESS : 252-637-4702
P.O. BOX 3496 FAX: 252-637-3100
NEW BERN, NORTH CAROLINA 28564-3496 office@robertmchilespe.com

April 22, 2013 mikerice@robertmchilespe.com

MECHANICAL, CIVIL, AND MARINE ENGINEERING MARINE HYDROGRAPHIC AND LAND SURVEYS
COMMERCIAL, INDUSTRIAL, MARINE, AND RAILROAD FACILITIES DESIGN

FORENSIC ENGINEERING AND FAILURE ANALYSIS BOUNDARY SURVEYS AND MAPPING SERVICE

Mr. Pete Benjamin, Field Supervisor
US Fish and Wildlife Service
PO Box 33726
Raleigh, NC 27636

Re: Sanders Lane Land Clearing and Inert Debris Landfill 

Enclosures: (1) 15A NCAC 13B.0101 (portion), 15A NCAC 13B.0562.
(2) Portion of USGS Topographic Quadrangle Jasper, with project site

indicated.
(3) Portion NFIP FIRM Panel 370072 0225 B, effective May 4, 1987, with project

site indicated.
(4) Portion NFIP FIRM Panel 370072 5540000J, effective July 2, 2004, with project

site indicated.
(5) USFWS Endangered Species Act species list for the project site.

Dear Mr. Benjamin:

Our office is preparing a land clearing and inert debris landfill (LCID) permit application
package for submission to the North Carolina Department of Environment and Natural
Resources, Division of Waste Management, Solid Waste Section.  One of the enclosures we must
include is a letter from the USFWS indicating that based upon a survey results there is no
potential damage or threat to endangered species due to the site development and
operation.

If you are unfamiliar with LCID landfills, they provide a location for depositing brick,
concrete, concrete block, uncontaminated soil, rock, gravel, brush, grass, tree limbs, stumps,
trees, etc.  Enclosure one provides copies of the applicable definitions contained within North
Carolina Administrative Code (NCAC) Chapter 15A, sub-chapter 13B, section .0101, and
section .0562 for your reference.

The project site is located between 340 and 370 Sanders Lane and the current Craven
Co GIS website indicates that the parcel number is 8-225-15000. Enclosures 2, 3 and 4 provide
copies of the Jasper quadrangle and FIRM maps with the site location indicated.  

The site contains an existing LCID that was closed by the previous owner.  We are
preparing the permit application for a new owner who seeks to reactivate the site.  We
performed a search on the USFWS website and enclosure 5 provides a copy of the resulting
report for your information.  The polygon shown in the project location map was drawn to
enclose the entire property using the available aerial photograph background as a guide.  The
species indicated by the report are essentially all of those indicated for Craven County.



Robert M. Chiles, PE Page 2 Mr. Benjamin

MECHANICAL, CIVIL, AND MARINE ENGINEERING MARINE HYDROGRAPHIC AND LAND SURVEYS
COMMERCIAL, INDUSTRIAL, MARINE, AND RAILROAD FACILITIES DESIGN

FORENSIC ENGINEERING AND FAILURE ANALYSIS BOUNDARY SURVEYS AND MAPPING SERVICE

With respect to the species on the list generated by the USFWS website we offer the
following discussion: There are no water bodies in or near the LCID property, so there is no
habitat for manatee, sea turtle, and sturgeon on site.   One-half acre of trees at the road
frontage of the property and those along the south property line are the only trees onsite.  The
LCID site proper has no trees remaining, greatly reducing the potential habitat for
woodpeckers to be present on site.   According to USFWS, the primary habitat for sensitive joint
vetch is the intertidal zone of coastal marsh, where subject to twice-daily flooding.  There are
no marshes or surface waters on site, so that habitat does not exist on the site.   According to
USFWS, the primary habitat for rough-leaf loosestrife is the edges between longleaf pine
uplands and pond pine pocosins, on moist to seasonally saturated sands and shallow organic
soils overlaying sand.  Investigations onsite made during 2005 indicated a ground water surface
elevation seven to eight feet below the existing natural ground surface.  In the years since, the
ground surface was raised with the placement of fill material and covering soil.  The surrounding
properties are developed for residential and agricultural uses. Accordingly, neither the
seasonal saturation nor the pine boundary habitat for rough-leaf loosestrife exist on the site. 

Please provide a report of your survey results regarding the potential damage or threat
to endangered species due to the site development and operation as an LCID.

Should you require additional information or have any questions, please contact us your
convenience.

Very truly yours,
ROBERT M. CHILES, P.E.

See original for signature - electronic copy provided for information only

Michael L. Rice, P.E.
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MECHANICAL, CIVIL, AND MARINE ENGINEERING MARINE HYDROGRAPHIC AND LAND SURVEYS
COMMERCIAL, INDUSTRIAL, MARINE, AND RAILROAD FACILITIES DESIGN

FORENSIC ENGINEERING AND FAILURE ANALYSIS BOUNDARY SURVEYS AND MAPPING SERVICE

Mrs. Maria Dunn
NC Wildlife Resources Commission
943 Washington Square Mall
Washington, NC 27889

Re: Sanders Lane Land Clearing and Inert Debris Landfill 

Enclosures: (1) 15A NCAC 13B.0101 (portion), 15A NCAC 13B.0562.
(2) Portion of USGS Topographic Quadrangle Jasper, with project site

indicated.
(3) Portion NFIP FIRM Panel 370072 0225 B, effective May 4, 1987, with project

site indicated.
(4) Portion NFIP FIRM Panel 370072 5540000J, effective July 2, 2004, with project

site indicated.
(5) USFWS Endangered Species Act species list for the project site.

Dear Mrs. Dunn:

Our office is preparing a land clearing and inert debris landfill (LCID) permit application
package for submission to the North Carolina Department of Environment and Natural
Resources, Division of Waste Management, Solid Waste Section.  One of the enclosures we must
include is a letter from the NC Wildlife Resources Commission indicating that based upon a
survey results there is no potential damage or threat to endangered species due to the site
development and operation.

If you are unfamiliar with LCID landfills, they provide a location for depositing brick,
concrete, concrete block, uncontaminated soil, rock, gravel, brush, grass, tree limbs, stumps,
trees, etc.  Enclosure one provides copies of the applicable definitions contained within North
Carolina Administrative Code (NCAC) Chapter 15A, sub-chapter 13B, section .0101, and
section .0562 for your reference.

The project site is located between 340 and 370 Sanders Lane and the current Craven
Co GIS website indicates that the parcel number is 8-225-15000. Enclosures 2, 3 and 4 provide
copies of the Jasper quadrangle and FIRM maps with the site location indicated.  

The site contains an existing LCID that was closed by the previous owner.  We are
preparing the permit application for a new owner who seeks to reactivate the site.  We
performed a search on the USFWS website and enclosure 5 provides a copy of the resulting
report for your information.  The polygon shown in the project location map was drawn to
enclose the entire property using the available aerial photograph background as a guide.  The
species indicated by the report are essentially all of those indicated for Craven County.
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With respect to the species on the list generated by the USFWS website we offer the
following discussion: There are no water bodies in or near the LCID property, so there is no
habitat for manatee, sea turtle, and sturgeon on site.   One-half acre of trees at the road
frontage of the property and those along the south property line are the only trees onsite.  The
LCID site proper has no trees remaining, greatly reducing the potential habitat for
woodpeckers to be present on site.   According to USFWS, the primary habitat for sensitive joint
vetch is the intertidal zone of coastal marsh, where subject to twice-daily flooding.  There are
no marshes or surface waters on site, so that habitat does not exist on the site.   According to
USFWS, the primary habitat for rough-leaf loosestrife is the edges between longleaf pine
uplands and pond pine pocosins, on moist to seasonally saturated sands and shallow organic
soils overlaying sand.  Investigations onsite made during 2005 indicated a ground water surface
elevation seven to eight feet below the existing natural ground surface.  In the years since, the
ground surface was raised with the placement of fill material and covering soil.  The surrounding
properties are developed for residential and agricultural uses. Accordingly, neither the
seasonal saturation nor the pine boundary habitat for rough-leaf loosestrife exist on the site. 

Please provide a report of your survey results regarding the potential damage or threat
to endangered species due to the site development and operation as an LCID.

Should you require additional information or have any questions, please contact us your
convenience.

Very truly yours,
ROBERT M. CHILES, P.E.

See original for signature - electronic copy provided for information only

Michael L. Rice, P.E.
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Certified Mail Receipt No. 7009 2820 0001 4222 9192

Mrs. Amy Adams, Regional Supervisor
NCDENR, Division of Water Quality
943 Washington Square Mall
Washington, N. C. 27889

Re: Craven LCID, 356 Sanders Lane

Enclosures: (1) State Stormwater Permit Name/Ownership Change Form 
(2) Copy, Craven County Register of Deeds Book 3193, Pages 218-221

Dear Mrs. Adams:

On behalf of our client, Craven LCID, LLC and its agent, Mr. Terry Morris, we submit the enclosed
form for your review and approval.

Craven LCID, LLC recently purchased property from Robert Jones Bushhogging located on
Sanders Lane, west of New Bern, in township number 8.  Mr. Jones operated a land clearing and inert
debris landfill (LCID) on part of the property, and Craven LCID, LLC is applying for the several permits
required to re-activate the LCID.

In August 2005, DWQ issued stormwater permit number SW7050818 to Mr. Jones for operation of
the land clearing and inert debris landfill on Sanders Lane.  The permit is contained in the May 6 revision
of the active state stormwater permits spreadsheet that is linked to the stormwater permitting unit
website. During a telephone conversation with Mr. Thorpe 2 weeks ago, we discussed how the new
owner wishes to resume operations at the LCID, that the proposed operation is essentially the same as the
previously permitted operation, and inquired if a name/ownership change applied in this case.  Based
upon that conversation, we have presented Craven LCID with a copy of the RJ Bushhogging stormwater
permit and approved plans, and have prepared the enclosed name/ownership change form for your
approval.

Should you require additional information or have any questions, please contact us your
convenience.

Very truly yours,
ROBERT M. CHILES, P.E.

See original for signature - electronic copy provided for information only

Michael L. Rice, P.E.

cc: Mr. Terry Morris, agent, Craven LCID, LLC
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Certified Mail Receipt No. 7009 2820 0001 4222 9208

Mr. Patrick McClain, P.E.
NCDENR, DLR, Land Quality Section
943 Washington Square Mall
Washington, N. C.  27889

Re: Craven LCID, 356 Sanders Lane

Enclosures: (1) Erosion and sedimentation control plan for Craven LCID, 356 Sanders Lane,
Township No. 8, Craven County, NC, for Craven LCID, LLC, prepared by Robert M.
Chiles, PE.

(2) Check for $325

Dear Mr. McClain:

On behalf of our client, Craven LCID, LLC and its agent, Mr. Terry Morris, we submit the enclosed
information for your review and approval. 

Craven LCID, LLC recently purchased property from Robert Jones Bushhogging located on
Sanders Lane, west of New Bern, in township number 8.  Mr. Jones operated a land clearing and inert
debris landfill (LCID) on part of the property, and Craven LCID, LLC is applying for the several permits
required to re-activate the LCID.

In August 2005, the LCID was issued a letter of approval of revised plan bearing erosion and
sedimentation control plan no. Craven-2005-007 and the title Jones Land Disturbance. The disposal area
of the LCID and the use of the surrounding property within which it is located remains unchanged from
the previously permitted site.  The existing disposal area contains approximately 4.05 acres, and is
contained within a property that contains 10.01 acres.

Erosion and sedimentation control measures for the site include temporary and permanent
seeding, and mulch, using the specifications directly from the Division’s manual.  The site is already
constructed, and no work is required to reactivate the site following receipt of permits.  You will note that
the 4.5 acres disturbed area indicated on the financial responsibility form is slightly larger than the
disposal area.  The reason for this is to allow for removal of woody vegetation and consolidation of
existing fill material within the entire disposal area, to include the area required realign one section of
existing ditch onsite in order to establish the required separation distance between it and the disposal
area, and to allow for some general cleanup of stray fill material left behind by the previous operator.
 

Should you require additional information or have any questions, please contact us your
convenience.

Very truly yours,
ROBERT M. CHILES, P.E.

See original for signature - electronic copy provided for information only

Michael L. Rice, P.E.
cc: Mr. Terry Morris, agent, Craven LCID, LLC
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SECTION 1 - Introduction 

North Carolina Solid Waste Management Rules 15A NCAC 13B require quarterly monitoring of methane 
gas (at MSW landfills) and quarterly monitoring of methane and other explosive landfill gases (LFG) (at 
C&D and other landfills) to ensure that landfill gas does not exceed the lower explosive limit (LEL) at the 
facility property boundary or 25 percent of the lower explosive limit in facility structures.  If the 
concentration exceeds the specified limits, steps must be taken to ensure the protection of public health 
and a remediation plan must be implemented immediately.  A landfill gas monitoring plan is necessary to 
ensure that these performance standards are met and this guidance document was developed to assist in 
establishing a standardized procedure for the monitoring of landfill gas. 

Background 
Organic matter in landfills begins to decompose almost immediately after being placed in a disposal site.  
Putrescible wastes such as food products and sewage sludges begin to break down by biological processes 
very rapidly whereas paper, cardboard or cellulose based materials are slower to decompose.  However, 
when conditions become favorable, most organic matter will decompose.   The decomposition process 
typically goes through several stages that depend on conditions such as pH, temperature, and moisture 
content.  The final stage results in the production of methane and although the rate of production may 
vary, most landfills produce methane. 

Landfill Gas Generation 
Landfill gas is a natural by-product of the anaerobic decomposition of organic waste in a landfill.  The 
composition, quantity and rate of landfill gas generation are dependent on the types of waste that are 
decomposing and the level of microbial activity within the wastes.  The decomposition of biodegradable 
waste begins with aerobic decomposition which lasts until the oxygen in the landfill is depleted. The 
anaerobic phase then begins, resulting in landfill gas production. 

There are four stages of landfill gas composition:  the first stage is characterized by elevated nitrogen 
levels and occurs when the landfill is new.  The second stage is characterized by elevated carbon dioxide 
levels and occurs for a relatively short period of time after the initial stage is complete.  The third and 
fourth stages are characterized by elevated methane concentrations and represent the active life of a 
landfill and the post-closure time frame. 

Landfill gas is generally composed of 50-55% methane (CH4); 45-50% carbon dioxide (CO2); less than 
5% nitrogen (N2); and less than 1% non-methane organic compounds. These individual gases generally 
remain co-mingled and do not naturally separate.  The Solid Waste Section (SWS) Rules typically focus 
on methane (CH4) and its explosive properties due to public safety issues.   Hydrogen sulfide (H2S) is 
also of particular concern in landfills and is typically recognized by its rotten egg odor.  H2S is 
immediately dangerous to life and health at concentrations of 100 parts per million (ppm). 

Landfill Gas Migration 
The production of landfill gas creates a positive pressure within the landfill that forces the gas to migrate.  
Landfill gas migrates from place to place by diffusion and pressure gradient and will follow the path of 
least resistance.   Subsurface gas typically migrates above the groundwater table and is restricted laterally 
by streams.  Porous soils lying above the bedrock can serve as pathways to transmit large volumes of gas.  
Underground off-site migration is common and can be facilitated by the presence of pipelines, buried 
utility corridors or trenches located within or adjacent to the landfill boundaries.  Movement depends on 
soil type and moisture, and migration distances of 1,500 feet have been observed.  Barometric pressure 
also influences movement.  Falling barometric pressure allows methane to migrate out of the landfill and 
into surrounding areas.   
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SECTION 2 - Factors Influencing Landfill Gas Generation and Migration 

Factors that affect landfill gas generation and migration through the subsurface include the following: 
 
Waste Composition 
The production of landfill gas is directly related to the amount of organic matter present in waste.  The 
bacteria that break down the waste require small amounts of specific minerals such as calcium, potassium, 
magnesium and other micronutrients.  Bacteria are able to thrive and produce landfill gas if the 
minerals/micronutrients are present.  If the minerals/micronutrients are not present or if substances that 
inhibit bacterial growth exist, landfill gas production will occur at a reduced rate.  Some forms of organic 
matter such as cellulose break down quickly whereas matter such as lignin breaks down more slowly.  
The rate at which landfill gas is produced depends on the proportions of each type of organic matter 
present in the waste. 
 
Moisture Content 
Landfills with higher moisture content generate higher concentrations of landfill gas in earlier stages of 
development (such as during leachate recirculation). Moisture accelerates the methanogenic process. 
 
Temperature 
Landfill bacteria are temperature dependant.  They are able to survive and function below the freezing 
point, but they also function well at temperatures up to 65°C.  Anaerobic bacteria produce small amounts 
of heat and may not be able to maintain the temperature of a shallow landfill when external temperatures 
decrease, so LFG generation may exhibit seasonal variations.  Saturated landfills may not achieve ideal 
temperatures because the bacteria do not generate sufficient heat to raise the temperature of the excess 
water.  Higher temperatures promote volatilization and chemical reactions with the waste so the trace gas 
component of landfill gas tends to increase with higher landfill temperatures. 
 
Age of Landfill 
Typically, landfills have an increasing generation of landfill gas for a number of years until closure at 
which time landfill gas generation reaches a peak and begins to subside. An evaluation of the age of the 
landfill and use of a landfill gas generation curve can be helpful in determining the likelihood of 
significant landfill gas concentrations from the landfill. 
 
Landfill Cap 
The type or presence of landfill cover can influence landfill gas generation and migration. Although a low 
permeability cap will reduce moisture and landfill gas  generation over the longer term, initially, the 
installation of a landfill cap could drive landfill gas  migration further from the landfill in the subsurface 
without proper ventilation (either passive or active). This is especially true in the case of unlined 
(unvented) landfills. 
 
Water Table 
Landfill gas movement in unlined landfills may be influenced by groundwater table variations.  A rising 
water table could cause displacement and force upward movement of landfill gas. 
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Man-made and Natural Conduits 
Structures such as drains, trenches, and buried utility corridors can act as conduits for landfill gas 
migration.  Geologic features including fractured bedrock, porous soil, and permeable strata also provide 
conduits for landfill gas migration 
 
Landfill Liner Conditions 
The presence of a Subtitle-D (or equivalent) landfill liner has the capability to limit the lateral migration 
of landfill gas in the subsurface. Unlined landfills have no barrier to prevent lateral landfill gas migration 
in the subsurface. 
 
Weather Conditions 
Barometric pressure and precipitation have significant effects on landfill gas migration.  Increased 
barometric pressure yields decreased landfill gas venting from the subsurface, until the pressure within the 
subsurface is greater than the atmospheric (barometric) pressure.  Conversely, as the barometric pressure 
decreases, the landfill will vent the stored gas until pressure equilibrium is reached. Capping of a landfill 
can influence the effect of barometric pressure on landfill gas migration.  Generally, a more permeable 
landfill cap will allow greater influence by barometric pressure than a less permeable landfill cap. 
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SECTION 3 – Current Solid Waste Section Rules Pertaining to Landfill Gas 
Monitoring  

Web link to the 15A NCAC 13B rules - http://portal.ncdenr.org/web/wm/sw/rules 

15A NCAC 13B  
 
.0101- DEFINITIONS 
.0101 (14) "Explosive gas" means Methane (CH4) 
.0101(25) "Lower explosive limit" (LEL) means the lowest percent by volume of a mixture of explosive 
gases which will propagate a flame in air at 25 degrees Celsius and atmospheric pressure. 
 
.0503 - SITING AND DESIGN REQUIREMENTS FOR DISPOSAL FACILITIES 
.0503(2) A site shall meet the following design requirements: 

(a) The concentration of explosive gases generated by the site shall not exceed: 
(i) twenty-five percent of the limit for the gases in site structures (excluding gas control or 
recovery system components); and 
(ii) the lower explosive limit for the gases at the property boundary; 

 
.0543 - CLOSURE AND POST-CLOSURE REQUIREMENTS FOR C&DLF FACILITIES 
.0543(e) Post-closure criteria. 

(1) Following closure of each C&DLF unit, the owner and operator must conduct post-closure 
care. Postclosure care must be conducted for 30 years, except as provided under Subparagraph (2) 
of this Paragraph, and consist of at least the following: 

(C) maintaining and operating the gas monitoring system in accordance with the 
requirements of Rule .0544 of this Section; and 

  (2) The length of the post-closure care period may be: 
(A) decreased by the Division if the owner or operator demonstrates that  
the reduced period is sufficient to protect human health and the environment and this 
demonstration is approved by the Division; or 
(B) increased by the Division if the Division determines that the lengthened period is 
necessary to protect human health and the environment. 

 
.0544 - MONITORING PLANS AND REQUIREMENTS FOR C&DLF FACILITIES 
.0544(d) Gas Control Plan 
 (1) Owners and operators of all C&DLF units must ensure that: 

(A) the concentration of methane gas or other explosive gases generated by the facility 
does not exceed 25 percent of the lower explosive limit in on-site facility structures 
(excluding gas control or recovery system components); 
(B) the concentration of methane gas or other explosive gases does not exceed the lower 
explosive limit for methane or other explosive gases at the facility property boundary; and 
(C) the facility does not release methane gas or other explosive gases in any concentration 
that can be detected in offsite structures. 

(2) Owners and operators of all C&DLF units must implement a routine methane monitoring 
program to ensure that the standards of this Paragraph are met. 

(A) The type of monitoring must be determined based on soil conditions, the 
Hydrogeologic conditions under and surrounding the facility, hydraulic conditions on and 
surrounding the facility, the location of facility structures and property boundaries, and the 
location of all offsite structures adjacent to property boundaries. 
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(B) The frequency of monitoring shall be quarterly or as approved by the Division. 
(3) If methane or explosive gas levels exceeding the limits specified in Subparagraph (d)(1) of this 
Rule are detected, the owner and operator must: 

(A) immediately take all steps necessary to ensure protection of human health and notify 
the Division; 
(B) 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 
(C) 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. 

(4) Based on the need for an extension demonstrated by the operator, the Division may establish 
alternative schedules for demonstrating compliance with Parts (3)(B) and (3)(C) of this Paragraph. 
(5) For purposes of this Item, "lower explosive limit" means the lowest percent by volume of a 
mixture of explosive gases in air that will propagate a flame at 25 C and atmospheric pressure. 

 
.0566 - OPERATIONAL REQUIREMENTS FOR LAND CLEARING/INERT DEBRIS (LCID) 
LANDFILLS 
.0566(13) The concentration of explosive gases generated by the facility shall not exceed: 

(a) Twenty-five percent of the lower explosive limit for the gases in facility structures. 
(b) The lower explosive limit for the gases at the property boundary. 

 
.1626 – OPERATIONAL REQUIREMENTS FOR MSWLF FACILITIES 
.1626(4) Explosive gases control. 

(a) Owners or operators of all MSWLF units must ensure that: 
(i) The concentration of methane gas generated by the facility does not exceed 25 percent 
of the lower explosive limit for methane in facility structures (excluding gas control or 
recovery system components); and 
(ii) The concentration of methane gas does not exceed the lower explosive limit for 
methane at the facility property boundary. 

(b) Owners or operators of all MSWLF units must implement a routine methane monitoring 
program to ensure that the standards of (4)(a) are met. A permanent monitoring system shall be 
constructed on or before October 9, 1994. A temporary monitoring system shall be used prior to 
construction of the permanent system. 

(i) The type and frequency of monitoring must be determined based on the following 
factors: 

(A) Soil conditions; 
(B) The hydrogeologic conditions surrounding the facility; 
(C) The hydraulic conditions surrounding the facility; and 
(D) The location of facility structures and property boundaries. 

(ii) The minimum frequency of monitoring shall be quarterly. 
(c) If methane gas levels exceeding the limits specified in (4)(a) are detected, the owner or 
operator must: 

(i) Immediately take all necessary steps to ensure protection of human health and notify the 
Division; 
(ii) Within seven days of detection, place in the operating record the methane gas levels 
detected and a description of the steps taken to protect human health; and 
(iii) Within 60 days of detection, implement a remediation plan for the methane gas 
releases, place a copy of the plan in the operating record, and notify the Division that the 
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plan has been implemented. The plan shall describe the nature and extent of the problem 
and the proposed remedy. 
(iv) Based on the need for an extension demonstrated by the operator, the Division may 
establish alternative schedules for demonstrating compliance with (4)(c)(ii) and (iii) of this 
Rule. 

(d) For purposes of this Item, "lower explosive limit" means the lowest percent by volume of a 
mixture of explosive gases in air that will propagate a flame at 25°C and atmospheric pressure. 

.1626(10) Recordkeeping requirements. 
(a) The owner or operator of a MSWLF unit must record and retain at the facility, or an alternative 
location near the facility approved by the Division, in an operating record the following 
information as it becomes available: 

(iii) Gas monitoring results and any remediation plans required by Item (4) of this Rule; 
 

.1627 – CLOSURE AND POST CLOSURE REQUIREMENTS FOR MSWLF ACTIVITES 

.1627(d) Post-Closure Criteria 
(1) Following closure of each MSWLF unit, the owner or operator shall conduct post-closure care. 
Post-closure care shall be conducted for 30 years, except as provided under Subparagraph (2) of 
this Paragraph, and consist of at least the following: 

(D)-Maintaining and operating the gas monitoring system in accordance with the 
requirements of Rule .1626 of this Section. 

 (2) The length of the post-closure care period may be: 
(A) Decreased by the Division if the owner or operator demonstrates that the reduced 
period is sufficient to protect human health and the environment and this demonstration is 
approved by the Division; or 
(B) Increased by the Division if the Division determines that the lengthened period is 
necessary to protect human health and the environment. 

(3) Following completion of the post-closure care period for each MSWLF unit, the owner or 
operator shall notify the Division that a certification, signed by a registered professional engineer, 
verifying that post-closure care has been completed in accordance with the post-closure plan, has 
been placed in the operating record. 

 
NOTES:  
 

Based on the referenced rules above, the following words / phrases are presently in the Solid Waste 
Section rules pertaining to methane and explosive landfill gas.  

 
Rule .0101(14) states: “Explosive gas means Methane (CH)”.  
Rule .0503 (2)(a) refers to “explosive gases”. 
Rule .0544(d) refers to “Gas Control Plan” 
Rule .0544(d)(1) refers to “methane or other explosive gases”. 
Rule .0544(d)(2) refers to “methane monitoring program” 
Rule .0544(d)(3) refers to “methane or explosive gas levels” 
Rule .0566 (13) refers to “explosive gases”.  
Rule .1626 (4) refers to “explosive gases control” 
Rule .1626(4)(a-b) refers to “methane monitoring” and “methane monitoring program”.  
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Monitoring Goals 
Landfill design and landfill gas monitoring regulations in North Carolina require that there not be an 
exceedance of 100% of the Lower Explosion Limit (LEL) (equivalent to 5% methane) at the property 
boundary, or 25% LEL in on-site structures. These regulations were developed over time to protect the 
health and safety of the citizens of North Carolina and the U.S. from the asphyxiation and explosive 
hazards of landfill gas.  

NC Rule History 
A review of NC landfill guidance documents and regulations from 1972 to the present indicates that from 
1972 through 1982, there was no mention of design requirements regarding the control of landfill gas, nor 
were there any landfill monitoring requirements for landfill gas. In 1982, the regulations were changed to 
require that sanitary landfill design prevent landfill gas concentrations of 100% LEL at the property 
boundary line and 25% inside on-site structures. Although a design requirement was added, no design 
requirement was established to determine if the design requirement was being met. In 1993 with the 
establishment of .1600 rules, requirements for designs to limit landfill gas levels to below 100% at the 
property boundary line and 25% in on-site structures and monitoring of landfill gas concentrations around 
the perimeter of the landfill and inside on-site structures were adopted. 
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SECTION 4 – Landfill Gas Incidents and Explosions   

Hazards Involving Landfill Gas 
Landfill fires may or may not be directly caused by landfill gas. The primary concern with these fires is 
air contamination from the resulting smoke; however they also present a variety of additional problems. In 
addition to concerns with containing and extinguishing landfill fires, potential reactions involving 
unknown chemicals in the landfill can cause uncertain hazards.  Discarded consumer products in a 
landfill, such as pesticides, paints, solvents, cleaners, and other material can be the source of chemical 
releases. Heat from the fire can cause chemicals to volatilize, breakdown, and enter the environment. Also 
to be considered is the presence of other combustible gases in addition to methane. Whenever an 
environmental investigation of a landfill is prompted by odorous compounds or explosive gases, the 
presence of toxic substances should also be investigated.  One example is hydrogen sulfide (H2S) that can 
cause asphyxiation and is flammable. An analysis should include alkyl benzenes, sulfur compounds, vinyl 
chloride, and methane, and other products associated with industrial wastes, construction and debris 
waste, and normal organic and inorganic waste.  
 
Fires and explosion hazards become a concern when gases collect in confined spaces. Buildings, 
basements, and pits are typically regarded as confined spaces. However, landfill gases also collect in and 
migrate to cracks in the landfill cover, leachate “springs”, cracks in adjacent structures, paved parking 
areas, etc. Fires can occur on the surface and underground. Surface fires involve recently buried waste 
near the surface in an aerobic decomposing layer, typically 1 to 4 feet below ground. These fires can be 
intensified by subsurface landfill gas and spread throughout the landfill. Subsurface fires occur deeper 
within the landfill, involve material buried for months or years, and can burn for days and months.   
 
The following is a brief summary of some incidents involving landfill gas migration from landfills: 
 
2007  Four employees died as a result of exposure to high concentrations of hydrogen sulfide while 

attempting to repair a leachate pump at a C&D landfill in Superior, Wisconsin (Journal of 
Environmental Heath 2008). 

 
1999  An 8-year old girl was burned on her arms and legs when playing in an Atlanta, Georgia 

playground. The area was reportedly used as an illegal dumping ground many years ago (Atlanta 
Journal-Constitution 1999). 

 
1994  While playing soccer in a park built over an old landfill in Charlotte, North Carolina, a woman was 

seriously burned by a methane explosion (Charlotte Observer 1994). 
 
1987  Offsite landfill gas migration is suspected to have caused a house to explode in Pittsburgh, 

Pennsylvania (EPA 1991). 
 
1984  Landfill gas migrated to and destroyed one house near a landfill in Akron, Ohio. Ten houses were 

temporarily evacuated (EPA 1991). 
 
1983  An explosion destroyed a residence across the street from a landfill in Cincinnati, Ohio. Minor 

injuries were reported (EPA 1991). 
 
1975  In Sheridan, Colorado, landfill gas accumulated in a storm drain pipe that ran through a landfill. An 

explosion occurred when several children playing in the pipe lit a candle, resulting in serious 
injury. 
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1969  Methane gas migrated from an adjacent landfill into the basement of an armory in Winston-Salem, 

North Carolina. A lit cigarette caused the gas to explode, killing three men and seriously injuring 
five others (USACE 1984). 
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SECTION 5 - Landfill Gas Monitoring Wells 

Locations 
Landfill gas monitoring well locations will be site specific depending upon site geology, depth to 
groundwater, surface water features, on-site and off-site structures and sensitive receptors.   The landfill 
gas monitoring wells must be spaced no more than 500 feet apart depending upon site specifics. A readily 
accessible, unobstructed path must be maintained so that landfill gas monitoring wells are always 
accessible using four-wheel drive vehicles. Regardless of site specifics, the permittee must obtain 
approval from the Solid Waste Section for the design and installation of any landfill gas monitoring well 
system.   
 
Well Construction and Installation 
Landfill gas monitoring wells are the same as groundwater monitoring wells with two exceptions. Landfill 
gas monitoring wells are installed just above the water table within the unsaturated zone and are equipped 
with a stopcock valve or a quick connect coupling on the cap, which allows for accurate landfill gas 
measurements.  The stopcock valve must be equipped with flexible tubing and a barb connection that will 
fit the gas meter’s inlet tube.  The stopcock valve or a quick connect coupling must be closed between 
monitoring events. The landfill gas monitoring well must also be capped, locked, and labeled with a 
permanently affixed identification plate stating the well contractor name and certification number, date of 
well competition, total depth of well, screen length and well ID number. See detailed schematics of a 
landfill gas monitoring well (Figure 1).   
 
The depth of each landfill gas monitoring well will be site specific depending upon depth to groundwater.  
Landfill gas monitoring wells must be constructed the same as groundwater monitoring wells as described 
in 15A NCAC Subchapter 2C.  Typically landfill gas monitoring wells must be installed using 2” PVC 
piping and screen.  The screen length, also site specific, must span the majority of the unsaturated zone 
while still allowing for proper well construction.  A North Carolina Professional Geologist or Professional 
Engineer must be present to supervise the installation of all landfill gas monitoring wells.  The exact 
locations, screened intervals, and nesting of the wells must be approved by the Solid Waste Section 
Hydrogeologist prior to landfill gas monitoring well installation.  Each landfill gas monitoring well must 
be surveyed for location and elevation by a North Carolina Registered Land Surveyor.  Within thirty (30) 
days of the completed construction of each new landfill gas monitoring well, the boring log and a diagram 
of each well including, but not limited to total depth, screened interval and distance above seasonal high 
water table must be submitted to the Solid Waste Section. The submittal must also include a scaled 
topographic map showing the location and identification of new, existing and abandoned landfill gas 
monitoring wells. 
 
Nested and Clustered Landfill Gas Monitoring Wells 
Nested and/or clustered landfill gas monitoring wells may be required in unsaturated zones of 45 feet or 
more to measure specific depths of the unsaturated zone.  Initially, the installation of one long screen shall 
be sufficient.  If a monitoring event shows an exceedance of the lower explosive limit, then the Solid 
Waste Section may require the installation of nested and/or clustered landfill gas monitoring wells.  
 
Abandonment of Wells 
An abandonment record must be submitted to the Solid Waste Section within 30 (thirty) days of the 
abandonment of a landfill gas monitoring well.  The landfill gas monitoring well(s) must be overdrilled 
and sealed with grout in accordance with 15A NCAC 2C .0113(d) and certified by a North Carolina 
Professional Geologist or Professional Engineer.  
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Professional Certification 
The certification statement below must be signed and sealed by a North Carolina Professional Geologist 
or Professional Engineer and submitted with the Landfill Gas Monitoring Plan.  

The landfill gas monitoring plan for this facility has been prepared by a qualified geologist or 
engineer who is licensed to practice in the State of North Carolina.  The plan has been prepared 
based on first-hand knowledge of site conditions and familiarity with North Carolina solid waste 
rules and industry standard protocol.  This certification is made in accordance with North Carolina 
Solid Waste Regulations, indicating this Landfill Gas Monitoring Plan should provide early 
detection of any release of hazardous constituents to the uppermost aquifer, so as to be protective 
of public health and the environment.  No other warranties, expressed or implied, are made. 

Signed _______________________________ 

Printed _______________________________ 

Date _________________________________ 

 

Not valid unless this document bears the seal of the above mentioned licensed professional.   

 

In addition, the boring logs and/or well diagram must be signed and sealed with the stamp of a North 
Carolina Registered Land Surveyor.    
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  Figure 1 – Landfill Gas Monitoring Well Detail 
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SECTION 6 – Landfill Gas Monitoring Instrumentation 

The person using the landfill gas monitoring instrument must understand the principles of operation and 
follow the manufacturer's instructions.  This includes calibrating the instrument according to the 
manufacturer’s specifications.  Include the following on the top portion of the landfill gas monitoring 
form (See example below) : facility name, permit number, type and serial number of gas monitoring 
instrument, calibration date of the instrument, date and time of field calibration, type of gas used for field 
calibration (15/15 or 35/50),  expiration date of field calibration gas canister, date of landfill gas 
monitoring event, name and position of sample collector, pump rate of instrument being used, ambient air 
temperature, and general weather conditions.  Verification that the equipment was calibrated in 
accordance with the manufacturer’s specifications is also required.  When determining which field 
calibration gas to use, take into consideration the expected levels of methane in the landfill gas monitoring 
wells.  If the methane levels are expected to be low, use the 15/15 gas canister (15% CO2/15% CH4).  If 
the methane levels are expected to be high, use the 35/50 gas canister (35% CO2/50% CH4).  
 
For every landfill gas monitoring well, please include the following:  verification of sample tube purge 
prior to each sample taken (should be one minute), the time pumped in seconds (should be at least one 
minute), barometric pressure, time stabilized reading collected, percent lower explosive limit, percent 
methane by volume, percent oxygen, percent carbon dioxide, and any observations or comments.   
 
The landfill gas monitoring data form (See example below) and results should be retained in the facility’s 
operating record unless an exceedance has occurred and/or is requested by the Solid Waste Section. 
 
Landfill gas monitoring readings from non-calibrated or inaccurately calibrated instruments are not 
reliable, and will therefore be rejected by the Solid Waste Section.  Landfill gas monitoring readings 
collected with monitoring equipment that was not designed for landfill gas monitoring will also be 
rejected by the Solid Waste Section.  There are several different landfill gas monitoring instruments on 
the market which may be used in order to obtain all of the information required by the Solid Waste 
Section. 
 
Monitoring Times 
Monitoring times are also important when conducting landfill gas monitoring.  Proper landfill gas 
monitoring should include sampling during times when landfill gas is most likely to migrate.  Landfill gas 
can migrate and accumulate not only in landfill gas monitoring wells; it can also migrate and accumulate 
in buildings and other structures.  Because subsurface gas pressures are considered to be at a maximum 
during the afternoon hours, monitoring should be conducted in the afternoon or whenever the barometric 
pressure is low.  
 
Scientific evidence also indicates that weather and soil conditions influence the migration of landfill gas.  
Barometric pressure and precipitation have significant effects on landfill gas migration.  Increased 
barometric pressure generates decreased landfill gas venting from the subsurface, until the pressure within 
the subsurface is greater than the atmospheric (barometric) pressure.  On the other hand, when the 
barometric pressure decreases, the landfill will vent the stored gas until a pressure equilibrium is reached.  
Capping of a landfill can influence the effect of barometric pressure on landfill gas migration.  Generally, 
a more permeable landfill cap will allow greater influence by barometric pressure than a less permeable 
landfill cap.  As a result, landfill gas monitoring should be conducted when the barometric pressure is low 
and soils are saturated.  During the winter season when snow cover is just beginning to melt or when the 
ground is frozen or ice covered, landfill gas monitoring should be conducted when the barometric 
pressure is low.   
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Landfill Gas Sampling Procedures 
Any accumulation of landfill gas in the landfill gas monitoring wells is the result of landfill gas migration.   
The following procedure is a recommended example for conducting landfill gas monitoring well 
sampling, but always read and follow the manufacturer’s instructions because each instrument will be 
different.  
 
Step 1 – Calibrate the instrument according to the manufacturer’s specifications.  In addition, prepare the 
instrument for monitoring by allowing it to properly warm up as directed by the manufacturer.  Make sure 
the static pressure shows a reading of zero on the instrument prior to taking the first sample.  
Step 2 – Purge sample tube for at least one minute prior to taking reading.  Connect the instrument tubing 
to the landfill gas monitoring well cap fitted with a stopcock valve or quick connect coupling. 
Step 3 – Open the valve and record the initial reading and then the stabilized reading.  A stable reading is 
one that does not vary more than 0.5 percent by volume on the instrument’s scale. 
Step 4 - Record the stabilized reading including the oxygen concentration and barometric pressure.  A 
proper reading should have two percent oxygen by volume or less.  If levels of oxygen are higher, it may 
indicate that air is being drawn into the system giving a false reading. 
Step 5 – Turn the stopcock valve to the off position and disconnect the tubing. 
Step 6 – Proceed to the next landfill gas monitoring well and repeat Steps 2 – 5. 
 
Landfill Gas Constituent Sampling and Analysis 
Sampling of landfill gas to determine volume percentages/concentrations of each constituent can be 
accomplished through the use of canisters which are specifically designed for landfill gas analysis.  
Several analytical methods are available to determine the concentrations of a variety of constituents.  
Typically, landfill gas analysis of this type is performed to determine the non-methane organic 
compounds emission rate for Tier 2 testing under the Clean Air Act (Title V Subpart WWW 60.754).  
Isotropic identification of landfill methane can be accomplished to identify one source of methane from 
another.  In this case, isotopes of carbon and hydrogen in the methane are analyzed to determine the 
methane source. 
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NC Division of Waste Management - Solid Waste Section  
 
Landfill Gas Monitoring Data Form 
 
Notice: This form and any information attached to it are "Public Records" as defined in NC General Statute 132-1. As such, 
these documents are available for inspection and examination by any person upon request (NC General Statute 132-6). 
 
Facility Name: ______________________________________________ Permit Number: ____________________________ 
 
Date of Sampling: ___________________   NC Landfill Rule (.0500 or .1600): _____________________________________ 
 
Name and Position of Sample Collector: _________________________________________ 
 
Type and Serial Number of Gas Meter: _______________________________     Calibration Date of Gas Meter: ___________ 
 
Date and Time of Field Calibration: _____________________  
 
Type of Field Calibration Gas (15/15 or 35/50): ____________   Expiration Date of Field Calibration Gas Canister: ________  
 
Pump Rate of Gas Meter: _____________  
 
Ambient Air Temperature: __________ Barometric Pressure: ______________ General Weather Conditions: _____________ 
 
Instructions: Under “Location or LFG Well” identify the monitoring wells or describe the location for other tests (e.g., inside 
buildings). A drawing showing the location of test must be attached. Report methane readings in both % LEL and % methane 
by volume. A reading in percent methane by volume can be converted to % LEL as follows: % methane by volume = % 
LEL/20 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
If your facility has more gas monitoring locations than there is room on this form, please attach additional sheets listing the 
same information as contained on this form. 
 
Certification 
To the best of my knowledge, the information reported and statements made on this data submittal and attachments 
are true and correct. I am aware that there are significant penalties for making any false statement, representation, or 
certification including the possibility of a fine and imprisonment. 
 
 
_________________________________________  _________________________________________ 
SIGNATURE      TITLE 
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SECTION 8 – Suggested Outline for a Landfill Gas Monitoring Plan 

1. Introduction 
1.1. Background (project overview, site observations, NCDENR rules referenced) 
1.2. Site Geology with discussion of groundwater depth and flow (potentiometric surface map) 
1.3. Regulatory Limits  

2. Landfill Gas Monitoring 
2.1. Landfill Gas Monitoring Well Locations (discussion of reasoning behind proposed locations, 

discussion of well construction, reference map showing proposed locations, reference table 
displaying well ID, well depth, screen interval and depth to groundwater) 

2.2. Structure and Ambient Sampling 
2.3. Landfill Gas Monitoring Frequency 

3. Landfill Gas Sampling Procedures 
3.1. Detection Equipment Used (discussion of calibration procedures) 
3.2. Landfill Gas Sampling Procedure 

4. Record Keeping and Reporting 
4.1. Landfill Gas Monitoring Data Form 
4.2. Sampling Reports 
4.3. Permanent Record Keeping 

5. Contingency Plan 
6. Certification of Professional Geologist or Professional Engineer 
7. Certification of Registered Land Surveyor 

Figures 

Map displaying proposed landfill gas monitoring well locations 

Potentiometric Surface Map 

Diagram showing construction of stopcock valve or quick connect coupling on well cap 

Diagram showing well construction of each landfill gas monitoring well 

Table 

Table displaying well ID, well depth, screen interval, depth to groundwater 

Example of landfill gas monitoring data form 
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SECTION 9 – Checklist of Items to be Included in a Landfill Gas Monitoring Plan 
 
 

1. Depth to groundwater discussion 

2. Well locations 

a. Number of wells 

b. Well spacing 

3. Instrumentation being used 

a. Calibration procedures 

4. Sampling procedures as per the manufacture’s instructions 

5. Map of well locations 

6. Table describing each well location 

a. Well ID 

b. Well depth 

c. Screen interval 

d. Depth to groundwater 

e. Subsurface lithology   

7. Diagram of cap construction w/ stopcock valve or quick connect coupling 

8. Diagram of well construction 

9. Potentiometric surface map 

10. Professional Geologist or Professional Engineer certification 

11. Registered Land Surveyor certification 

 

 
 



Emergency/Disaster Site - Spontaneous Combustion Guidance

When ground organic debris is put into piles, microorganisms can very quickly begin to decompose the organic materials.  The microorganisms generate heat and volatile 

gases as a result of the decomposition process.  Temperatures in these piles can easily rise to more than 160 degrees Fahrenheit.  Spontaneous combustion can occur in 

these situations.

Spontaneous combustion is more likely to occur in larger piles of debris because of a greater possibility of volatile gases building up in the piles and being ignited by the 

high temperatures.  If wind rows can be maintained 5 feet to 6 feet high and 8 feet to 10 feet wide, volatile gases have a better chance of escaping the piles; and the 

possibility of spontaneous combustion will be reduced.

Turning piles when temperatures reach 160 degrees can also reduce the potential for spontaneous combustion.   Pile turning provides an opportunity for gases to escape 

and for the contents of the pile to cool.  Adding moisture during turning will increase cooling.  Controlling the amount of nitrogen-bearing (green) wastes in piles will also 

help to reduce the risk of fire.  The less nitrogen in the piles the slower the decomposition process and consequently the less heat generated and gases released.

Large piles should be kept away from wooded areas and structures and shall be accessible to fire fighting equipment, if a fire were to occur.  Efforts should be made to 

avoid driving or operating heavy equipment on large piles because the compaction will increase the amount of heat build-up, which could increase the possibility of 

spontaneous combustion.

Page 1 of 1NCDENR - WM - Solid Waste - Disaster Debris Management - Spontaneous Combustion Guida...

5/24/2013http://portal.ncdenr.org/web/wm/sw/dds/scg
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Section 7 - Drawings

• Craven LCID, A Proposed Land Clearing and Inert Debris Landfill
located at 356 Sanders Lane for Craven LCID, LLC, prepared by Robert
M. Chiles, PE.

• Section and Isometric Views of the Proposed LCID Topographic
Contours for Craven LCID, prepared by Robert M. Chiles, PE.

• Area Within 1/4 Mile of the LCID Disposal Area Boundary for Craven
LCID, prepared by Robert M. Chiles, PE.
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Units

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry
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Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot
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Stony Spot
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Wet Spot

Other

Special Line Features
Gully

Short Steep Slope

Other

Political Features
Cities

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Map Scale: 1:2,380 if printed on A size (8.5" × 11") sheet.

The soil surveys that comprise your AOI were mapped at 1:24,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil line
placement. The maps do not show the small areas of contrasting
soils that could have been shown at a more detailed scale.

Please rely on the bar scale on each map sheet for accurate map
measurements.

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http://websoilsurvey.nrcs.usda.gov
Coordinate System:  UTM Zone 18N NAD83

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Soil Survey Area:  Craven County, North Carolina
Survey Area Data:  Version 12, Jul 3, 2012

Date(s) aerial images were photographed:  7/10/2006

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.
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Map Unit Legend

Craven County, North Carolina (NC049)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

CrB Craven silt loam, 1 to 4 percent
slopes

7.5 87.3%

Le Lenoir silt loam 1.1 12.6%

Totals for Area of Interest 8.5 100.0%

Soil Map–Craven County, North Carolina CRAVEN LCID
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