
 

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

 

February 10, 2012 
 
Ms. Deb Aja 
NC Department of Environment and Natural Resources 
Asheville Regional Office 
2090 U.S. 70 Highway 
Swannanoa, NC 28778 
 
Dear Ms. Aja: 
 
On behalf of Avery County, Richardson Smith Gardner & Associates (RSG) is hereby providing 
an update to the implementation of the Landfill Gas Management Plan, approved on February 
10, 20111 for the closed MSW landfill.  On November 21, 2011 five additional landfill gas 
monitoring wells were installed to monitor off-site properties adjacent to the closed Avery 
County MSW landfill.  Three of these wells were installed on the Unimin Property, and two were 
installed on the Avery County Airport Authority property.  One of the proposed locations on the 
Unimin property had to be relocated due to its proposed proximity to Brushy Creek Road and 
drill rig access difficulties in that general area.  The installed well locations are shown on the 
attached Figure 1.   
 
Landfill Gas Probe Installation 
 
RSG personnel mobilized to the site on November 21, 2011 with Brian Thomas of Geologic 
Explorations, for the well installation.  A track-mounted Geoprobe drill rig with hollow stem 
auger capabilities was used to install wells P-9, P-10, P-11, P-12, and P-13.  In each instance, the 
Geoprobe sampler was used to collect soil samples every five feet to the depth of well 
installation.  Upon completion of sampling, hollow stem augers were advanced to the 
approximate depth of groundwater (approximately 20 feet below grade) for well installation.   
 
Each well consists of a 2-inch diameter PVC screened interval and solid riser pipe with sand 
pack, bentonite plug  and grout in the annular space.  Each well was completed with a slip well 
cap with monitoring port and outer steel casing.   The landfill gas well installations are 
summarized in the below Table 1, while the boring logs and well completion records are 
included in Attachment A.  These wells have been added to the monitoring well network and a 
revised LFG Management Plan has been prepared for the site in accordance with requirements 
outlined in the approval of the Landfill Gas Mitigation Plan dated February 10, 2011.  The 
revised LFG Management Plan is included in Attachment B for your review.   
 
Based upon the data reviewed to date, there is limited landfill gas encroachment on the adjacent 
properties.  As these properties are mostly undeveloped and there has been no indication of 
landfill gas encroachment in nearby buildings, we request to return to quarterly monitoring for 
the wells both on and off-site. 
 
                                                 
1 Letter from Jaclynne Drummond of NCDENR to Buddy Norris of Avery County dated February 10, 2011.  
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Table 1 

 

MONITORING DATE BORING AUGER DEPTH INTERVAL (ft bg) 

POINT INSTALLATION DEPTH REFUSAL SCREEN (ft)   BENTONITE GROUTED 

  COMPLETE (ft bg) (ft bg) INTERVAL LENGTH PLUG (ft bg) INTERVAL(ft bg) 

P-9 11/21/2011 20.0  NA 5 - 20 15 3 - 4 0 - 3 
P-10 11/21/2011 20.0  NA 5 - 20 15 3 - 4 0 - 3 
P-11 11/21/2011 20.0  NA 5 - 20 15 3 - 4 0 - 3 
P-12 11/21/2011 20.0  NA 5 - 20 15 3 - 4 0 - 3 

P-13 11/21/2011 19.0  19 5 - 19 14 3 - 4 0 - 3 
Note:  Surveying of these monitoring point locations have not yet been completed.  Records will be updated after this work is finished. 

 
 
If you have any question or comments, please feel free to contact us by phone at (919) 828-0577 
or by email below. 
 
Sincerely, 
Richardson Smith Gardner & Associates, Inc.    
      
       
         
 
Don Misenheimer    Joan A. Smyth, P.G.  
Project Scientist, ext. 224   Senior Hydrogeologist ext. 221 
don@rsgengineers.com   joan@rsgengineers.com    
     
Cc: Mr. Henry “Buddy” Norris, Avery County Solid Waste Department 
 Mr. Jaclynne Drummond - NCDENR 
 Mr. Bill Wagner, NCDENR 
 Mr. Stacey Smith, P.E. - RSG 
 File  
 
     
H:\Projects\Avery County (NC)\Avery-09-8 (Landfill Gas Management Plan)\LFG Well Installation Reports 5-10 and 1-12\1-2012 letter\Avery Off-Site LFG Well 
Installation Letter Feb 2012.docx         
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AVERY COUNTY LANDFILL
NC SOLID WASTE PERMIT NO. 06-01

LANDFILL GAS MONITORING PLAN

1.0 INTRODUCTION

1.1 Project Description

This Landfill Gas Monitoring Plan (Plan) has been prepared by Richardson Smith Gardner &
Associates, Inc. (RSG) to present a comprehensive landfill gas (LFG) monitoring program at the
closed Avery County MSW Landfill (NC Solid Waste Permit 06-01).  The site is located on
Brushy Creek Road in Ingalls, North Carolina as shown in Figure 1.  The proposed plan presents
the rationale for the monitoring program as well as necessary actions required by the Owner to
protect and safeguard the area surrounding the landfill and to satisfy North Carolina Solid Waste
Management Rules [13B.0503(2)(a)] for monitoring and controlling LFG.  

At a minimum, these regulations require owners of landfills to ensure that the facility does not
exceed:

• 25% of the lower explosive limit (LEL) or 1.25% CH4 by volume in structures; and
• 100% of the LEL or 5% CH4  by volume at the facility property boundary.

The Engineer has utilized the best available site data, practices, experience, and judgment to
develop this plan.  However, the program may require modifications and maintenance over time
to accommodate changing landfill conditions, changing receptors in areas adjacent and around
the landfill, or other conditions that cannot be fully anticipated.  Maintenance suggestions are
also included in this plan to assist in the identification of secondary conditions that may require
updates to this Plan.  

Uncontrolled migration of LFG can result in loss of property, loss of life, injury, vegetative
damage and intolerable odors.  The monitoring of landfills includes exposure to explosive gases. 
All operational and/or monitoring staff should be specifically trained in the management and
response for situations such as fire or explosion, confined space, drilling, and overhead hazards,
and posses and awareness of changing conditions around these sites.  

1.2 Contact Information

In case of emergencies, or if questions arise during the implementation of this program, please
contact the following:

1.2.1 Owner

Avery County
Avery County C&D Landfill (local site office)
2175 Brushy Creek Road
Newland, North Carolina  28657
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Avery County Solid Waste Department 
175 Linville Street
Newland, North Carolina 28657
Phone: (828) 737-5420

Mr. Henry “Buddy” Norris, Director
Cell: (828) 387-0071
email: buddy.norris@ncmail.net

1.2.2 Engineer

Richardson Smith Gardner & Associates, Inc.
14 N. Boylan Avenue
Raleigh, North Carolina 27603
Phone: (919) 828-0577

Ms. Joan A. Smyth, P.G., Senior Hydrogeologist
email: joan@rsgengineers.com
Mr. Stacey A. Smith, P.E., Project Manager
email: stacey@rsgengineers.com

1.2.3 Unimin Property

Unimin Corporation
107 Harris Mining Company Rd.
Spruce Pine, North Carolina 28777
Phone: (828) 766-6050

Mr. Bryan Roe, Unimin Corporation
Cell:  (828) 467-2494

1.2.4 Avery County Airport Property

Avery County Airport Authority
400 Brushy Creek Road
Spruce Pine, North Carolina 28777
Phone:  (828) 766-8187

Mr. Ryan Montague, Manager
Cell:  (828) 467-1914



1 Feasibility Assessment for Landfill Gas Utilization Greenhouse Project at the Avery County MSW Landfill
prepared by SCS Engineers dated September 1997.

2 Correspondence dated December 9, 1993 from Joseph Seegars, Attorney for Avery County, documenting
the date of closure on October 8, 1993.  
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1.2.5 Solid Waste Regulatory Agency

NC Department of Environment and Natural Resoures -Division of Waste Management:

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

Ms. Jaclynne Drummond, Hydrogeologist II
email:  jaclynne.drummond@ncdenr.gov

Asheville Regional Office (ARO) 
2090 U.S. Highway 70
Swannanoa, North Carolina  28778
Phone:  (828) 296-4500

Mr. Allen Gaither, Environmental Engineer II
email:  allen.gaither@ncdenr.gov
Ms. Deborah Aja, Environmental Senior Specialist
email:  deborah.aja@ncdenr.gov

1.2.6 Air Quality Regulatory Agency

NC Department of Environment and Natural Resoures -Division of Air Quality:

Raleigh Regional Office
1628 Mail Service Center
Raleigh, North Carolina 27699
Phone: (919) 791-4200

Mr. Patrick Butler, Regional Supervisor

1.3 Existing Site Conditions

The Avery County Municipal Solid Waste (MSW) Landfill is a closed landfill located 0.6 miles
Southeast of the intersection of Highway 19 East and Brushy Creek Road or 0.3 miles East from
the Avery County Airport as shown in Figure 1.  The facility operated from about 19701 until
the time of its closure in 19932.  The property is approximately 14.4 acres with horizontal waste
limits of approximately 9.6 acres as shown in Figure 2.



3 EPA, Standard of Performance for Non-Stationary Point Sources and Guidelines for Control of Existing
Sources, Final Rule, March 12, 1997.
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1.3.1 Topography

The landfill site lies in a relative valley between Mill Ridge and Doe Hill Mountain as
shown in Figure 1.  Existing ground surface elevations vary from El. 2670 (feet) at the
southern end and El. 2770 at the top of the closed MSW landfill.  Currently, much of the
surrounding area is undeveloped and wooded.  The Unimin properties include mining
operations. 

1.3.2 Adjacent Areas

The landfill site borders the Avery County airport to the west and the Unimin
Corporation on all other borders.  Brushy Creek Road travels along the sites northern
line.  Brushy Creek flows along the southeast line of the site.  The site is accessed from
Brushy Creek Road.  The Unimin Corporation property includes a private road along the
northern line of the site and all Unimin property is prohibited for use by landfill site
personnel without prior approval (for approval, see Section 1.2.3).  

1.3.3 Site Soils Information

The native soil types at, and around the landfill are classified as the Chandler-Micaville
complex and the Cullowhee loam.  The Chandler-Micaville complex soils are excessively
drained and are affected by soil creep in the upper solum above residuum from weathered
mica gneiss or mica schist.  The Cullowhee loam is found on slopes of 0% to 3%, which
are the areas near the creek to the south and east of the site.  These soils are somewhat
poorly drained and are characterized as loamy alluvium over sandy and gravelly
alluvium.   Deeper soils in the area consist of silts and clayey silts.  A discussion of site
soil types observed during landfill gas well installation will be included with the final
report and submitted with the landfill gas boring logs.  Should any geologic features be
observed to be different from those describe herein, this plan will be updated at that time
to revise this section.

1.4 Regulatory Status

As previously mentioned, the Avery County Landfill operated between 1970 and was closed in
1993.  A copy of the site permit and closure permit is provided as Appendix A.  The Post
Closure Permit, Condition No. 1 requires management of landfill gas. This plan has been
prepared to satisfy this condition.  Since the site was closed in 1993, it is regulated under 15A
NCAC 13B .0500, Disposal Sites.

1.4.1 Federal Clean Air Act (CAA)

The EPA promulgated NSPS and Emission Guidelines (EG) for air emissions from
municipal solid waste landfills3.  These regulations were enacted under Section 111 of
the Clean Air At Amendments of 1990 (CAAA). 



4 Feasibility Assessment for Landfill Gas Utilization Greenhouse Project at the Avery County Landfill,
prepared by SCS Engineers, dated September 1997.
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The NSPS/EG air emission regulations are a comprehensive program targeted at
quantifying and controlling the emissions of methane and other "greenhouse" to the
atmosphere.  The rules bring all new landfill construction and all very large existing sites
under the regulatory authority of the EPA and EPA-Approved State Air Quality
programs, such as that in North Carolina.  The closed Avery County MSW Landfill is not
regulated by the Subpart WWW-Standards of Performance for Municipal Solid Waste
Landfill1 (NSPS), due to maximum design capacity less than 2.5 million megagrams
(Mg).

1.4.2 Greenhouse Gas Reporting

On September 22, 2009, the EPA issued a final rule for mandatory reporting of
greenhouse gases (GHGs) from large GHG emissions sources in the United States,
including certain MSW landfills. According to the rule, if a site that accepted waste after
January 1, 1980, but has less than 350,000 metric tons of waste, it does not have to report
under this rule.  

The Avery County Landfill reportedly has an estimated volume of waste in-place of
approximately 249,000 tons4 which equals approximately 225,900 metric tons.  However,
Avery County did not install scales until 1991.  40 CFR Part 98.343(a)(3) acknowledges
that if waste disposal quantities are not available, a few alternative methods must be used. 
RSG used methodology from Section 98.343(a)(3)(I) which assumes all prior year waste
disposal quantities are the same as the waste quantity in the first reporting year, or in this
case, the last year waste was accepted.  The waste accepted in 1993 was 13,000 tons. 
Based on this volume, the method estimates a volume of waste in-place of approximately
312,000 tons or 283,000 metric tons.  Therefore, due to its size, the closed Avery County
MSW Landfill is not required to report under this rule. 

2.0 MONITORING PROGRAM

2.1 LFG Monitoring Well Network

2.1.1 Introduction

The LFG monitoring well network for the Avery County landfill includes 13 LFG
monitoring wells (P-1 through P-13) located both on and off the landfill property as
shown on Figure 2.  The perimeter LFG monitoring system is designed with monitoring
wells located to intercept the potential migration of LFG . 

2.1.2 LFG Monitoring Well Placement

The monitoring well locations have been evaluated based on the surrounding area
conditions, soil types, location of waste on property, and nearby bodies of water.  As
described above:
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• There are no residences located on surrounding properties;
• There are no structures on the surrounding Unimin property;
• The Avery County Airport property includes some structures; and
• Shallow groundwater in the vicinity of Brushy Creek (a perennial stream) to the

southeast which will prevent the migration of LFG in this area.

These conclusions, as well as the documented migration of LFG onto the adjacent
Unimin and Airport Authority properties directed the placement of LFG monitoring wells
in the areas shown on Figure 2.  

2.1.3 LFG Monitoring Well Construction

LFG monitoring wells P-1 and P-4 through P-8 were installed on March 22-23, 2010
using a Geoprobe™ rig and were constructed of one-inch diameter, manufactured PVC
well screens with 10-slot per inch intake spacings. LFG monitoring wells P-2 and P-3
were installed on May 14, 2010 using a hand auger and were constructed of one-inch
diameter, manufactured PVC well screens with 10-slot per inch intake spacings.  LFG
monitoring wells P-9 through P-13 (located on properties adjacent to the landfill) were
installed on November 21, 2011 using a Geoprobe™ rig and were constructed of two-
inch diameter, manufactured PVC well screens with 10-slot per inch intake spacings. 

All LFG monitoring wells were completed with three (3) to five (5) feet of solid PVC
riser pipe.  A sand filter pack was placed around each screened interval, to a height of
one (1) foot above the screen, and a hydrated bentonite plug of one (1) to two (2)  feet in
thickness was placed above the sand pack to seal each well.  Wells were completed with
a steel protective casing and a cement pad for surface protection as shown on Figure 3. 
Each well casing is distinguishable as a LFG monitoring well rather than an on-site
ground water monitoring well, and are labeled P-1 through P-13.  A “female” Colder®
type quick-connect fitting is installed in each cap as a monitoring port.  Boring logs for
P-1 through P-13 are provided in Appendix B of this plan.

2.2 Airport Structure Monitoring

Avery  County operates an airport to the west of the closed landfill site.  There are several
structures in relative close proximity to the landfill site.  These structures are airplane
hangers/storage areas constructed on concrete pads, having no foundations.  The monitoring
network  will include the perimeter monitoring of six (6) of these structures shown numbered on
Figure 2.  There is a stormwater drainage system located between the rows of structures that will
also be a part of the monitoring network.  This LFG monitoring will include the following:

C monitoring the outside four corners of each structure;
C monitoring of any cracks/holes in each of the concrete pads;
C monitoring of space caused by gaps in the building structure and the concrete pads;
C monitoring of the conduit pipes and other similar features; and
C monitoring of any drainage grate or accessible subsurface pipe. 



5 Memorandum from Cindy McCoy, Natural Power, to Terry Woodruff, Energy Xchange, dated December
14, 2001 regarding the Avery County Landfill Blower Station.
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2.3 Active Landfill Gas System

Avery  County operates an active LFG collection system on the closed landfill site.  Recovered
LFG is destroyed on-site through a flare system.    

2.3.1 Overview

The original development of the site included eight (8) LFG extraction wells (W1
through W8) installed throughout the site.  As of April 2011, all of these extraction wells
are operational and connected through an HDPE header pipe to a control flare.  The flare
area includes the following5:

C 1 HP - 50 CFM regenerative blower;
C flame arrester;
C condensate trap and storage tank;
C open candle type flare; and
C valves and gauges; and

Selected historical sketches, details, and information is provided in Appendix C.

2.3.2 Monitoring

 During the active collection of gas, the system requires periodic monitoring to keep up
system efficiency, minimize surface emissions from the landfill area, and (in the case of
subsurface migration monitoring) meet regulatory requirements.  The active gas
collection system will be monitored by representatives of Avery County at a frequency to
ensure adjustment of the system to balance recovery and ensure safe operation.  The
system incorporates monitoring points at wellheads and the flare system to both monitor
landfill gas quality and quantity.  Each monitoring point is discussed in this section.

2.3.2.1 Wellhead Monitoring
            

At each wellhead, monitoring will be performed on a periodic basis for the following
parameters (at a minimum): 

• Gauge pressure in the gas collection header shall be negative, except as
otherwise specified in the facility closure plan;

• Balance Gas (assumed to be nitrogen) shall be less than 20%, or Oxygen shall
be less than 5% concentration; and

• Temperature shall not exceed 55oC (131oF).



6 Well Re-Activation - Field Summary Report - Avery CountyClosed MSW Landfill, prepared by RSG
Engineers, dated June 7, 2011.
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2.3.2.2       Flare System Monitoring
 

At the flare system, monitoring will be performed by periodically to maintain
efficient operations and shall include the following parameters (at a minimum):

 • flame presence;
• flame arrester presence;
• condensate volumes;
• gas quality (i.e.%O2, %CH4, etc.); and
• valves are operable.

2.3.3 Modifications
 

In January 2009, four (4) LFG extraction wells (W-5, W-6, W-7 & W-8) were removed
from the LFGCCS due to a fire that occurred in/near these wells, destroying the
wellheads.  On April 6-7, 2011, wellheads at these four (4) locations were replaced and
reconnected to the LFGCCS.  These newly installed wellheads were connected to the
existing LFG header laterals using the same configuration previously used on-site.

The four (4) previously operational LFG wells (W-1, W-2, W-3 & W-4) were up-fit with
new hardware and the connections to the LFG header laterals were re-worked.  A Field
Summary Report6 for these modifications was submitted on June 7, 2011.

2.4 Monitoring and Reporting

Monitoring and reporting of LFG gas concentrations shall be performed in accordance with
guidance by the Division of Waste Management document “Landfill Gas Monitoring Guidance”
(http://ncdenr.gov/web/wm/sw/envmonitoring) and as outlined below.

2.4.1 Frequency

LFG monitoring will be completed on a quarterly basis.  Before each monitoring event,
permission to enter the Unimin site must be granted.  Please see Section 1.2.3 for contact
information

2.4.2 Personnel

LFG monitoring will be performed by trained personnel knowledgeable of the LFG
hazard and the use of explosive gas meters.  This may be a hired professional, or
designated site person.  If site personnel are used, documentation of their training must be
kept in the operational record of the landfill(s). 



7 Model GX-2003, www.rkiinstruments.com
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2.4.3 Equipment

The County currently owns an RKI® GX 2003 combustible gas indicator7.  This meter
operates using the infra-red spectral property of methane (CH4) to measure
concentrations in air below the LEL.  This meter is calibrated to methane.  Gas meter
information should be included with the meter or can be found at the manufacturer’s
website.  The RKI® meter may be used in oxygen (O2) deficient areas (less than 10% O2)
such that oxygen is not required for a chemical combustion of flammable gases within
the meter.  The RKI® GX 2003 or equivalent meter will be used for the LFG monitoring. 

All monitoring equipment should be regularly calibrated in accordance with
manufacturers specifications and operated only as instructed.  The meter used for
monitoring will have Tygon tubing, including a “male” Colder® type quick-connect (or
equivalent) fitting, attached to the inlet.  

2.4.4 Procedures

Each monitoring event should begin by calibrating the gas meter with a known
calibration standard in accordance with manufacturer’s recommendations and operated
only as instructed.

Procedures for the LFG monitoring wells and airport structure monitoring locations
should include the following:

• Check calibration date on the meter;
• Perform “bump test” against known gas concentration;
• Connect tubing to sample port on the monitoring well cap, without removing

the cap (LFG monitoring wells only);
• Record data on the monitoring log form provided in Appendix D; and
• If less than 50% LEL, move to next monitoring location.

* If explosive gas concentrations equal to or greater than 50% of the LEL at
any of the LFG monitoring locations, personnel should implement
Precautionary Action Plan located in Section 2.2.5.

y IF EXPLOSIVE GAS CONCENTRATIONS EQUAL TO OR GREATER
THAN 100% OF THE LEL AT ANY OF THE LFG MONITORING
LOCATIONS, THE FOLLOWING ACTIONS SHALL BE TAKEN BY
PERSONNEL:

(1) Immediately contact the Solid Waste Director.
(2) Recalibrate monitoring equipment and confirm results.
(3) If concentrations still exceed 100% LEL, Avery County and the Engineer

will implement the Compliance Action Plan located in Section 3.2.
(4) Submit monitoring data to NCDENR for review.
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2.4.5 Precautionary Action Plan

If explosive gas concentrations are equal to or greater than 50% of the LEL at any of
the LFG monitoring locations, personnel should perform the following additional steps:

• Monitor gas pressure in each well (in inches of water) using magnehelic gauge
or other appropriate metering device (LFG monitoring wells only);

• Monitor initial gas concentration through sampling port (LFG monitoring wells
only); 

• Open well cap and allow to stabilize for at least three (3) minutes (LFG
monitoring wells only); 

• Monitor gas concentration inside probe just below the top of casing (LFG
monitoring wells only); and

• Evaluate surrounding areas for potential receptors to or signs of LFG migration. 
LFG can stress vegetation, can kill trees and grass by root asphyxiation.  Note
any areas of stressed/dead vegetation on the monitoring form.

Monitoring should be completed in this manner for all locations with concentrations
equal to or greater than 50% LEL during all monitoring events.  This information
should be recorded, kept in the operating record and reported to the Solid Waste
Director and to the Engineer for further evaluation.

2.4.6 Record Keeping

All readings will be documented on the LFG monitoring log form provided in Appendix
D.  The completed forms will be reviewed by the County Solid Waste Director following
each monitoring event and placed in the landfill operating records.  The monitoring logs
will remain on file with other landfill records in the landfill office at the Avery County
MSW Transfer Station and C&D Landfill at 2175 Brushy Creek Road and at the Solid
Waste Director’s Office in Newland.  These readings should be available for review by
NCDENR and EPA personnel upon request.

If readings above 100% LEL are measured, a copy of the LFG monitoring form and an
Environmental Data Reporting Form also provided in Appendix D shall be submitted to
NCDENR.  A copy shall be kept in the landfill operating records.

2.5 Maintenance

In addition to the monitoring program, periodic maintenance and site observations shall be
conducted to the program components as follows (at a minimum):

C Factory calibration of the gas meter;
C Maintaining access to monitoring wells and gas probes;
C Observing landfill cover conditions, potential erosion areas, landfill seeps, odors, etc.;
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C Monitoring probe condition such as accessibility, operational locks, casing condition, etc.

Any deficiencies shall be noted on the monitoring forms and reported to the Solid Waste
Director for repair or replacement as necessary.

3.0 CONTINGENCY PLAN

3.1 Introduction

In the event explosive gas concentrations exceed safe levels (>100% LEL), a contingency plan is
recommended and warranted.  The contingency plan includes the specific step by step actions
that should be implemented to protect human health and the environment.

3.2 Compliance Action Plan

If explosive gas concentrations equal to or greater than 100% of the LEL in any of the LFG
monitoring locations, the following actions shall be taken by personnel:

3.2.1 Immediate Action Plan

The Solid Waste Director shall take immediate action to ensure the protection of human
health and safety as follows:

(1) Determine potential receptors surrounding the site;
(2) If warranted by the degree of intensity of the LFG concentration, check the LFG

concentrations in structures of receptors surrounding the site, such as the
greenhouse operation or other structures on the airport property; 

(3) If further warranted by the degree of intensity (>25% LEL) of the LFG
concentration in strucures, evacuate the area;

(4) Contact the County Fire Marshal; 
(5) Notify verbally the County Manager and Waste Management Specialist in the

Asheville Regional Office;
(6) Investigate and identify the source(s) and conduit(s) for LFG migration that

have caused the excessive readings (i.e. the path that the LFG is taking to the
monitoring location);

(7) Identify the extent of the LFG problem through additional monitoring wells or
bar hole punch sampling methodology; and

(8) As appropriate, begin to take corrective action to control the LFG levels in
building(s) surrounding the landfill site.

3.2.2  Reporting and Documentation

Following the Immediate Action Plan, the County must take the following actions
within seven (7) days:
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(1) Place documentation of the Immediate Action Plan in the operating records of the
landfill; and,

(2) Provide documentation of the Immediate Action Plan and a description of the steps
taken to protect human health in writing to the Waste Management Specialist in the
Asheville Regional Office.

It is also suggested that at this time, a plan be developed which:

• Describes the nature and extent of the problem; and
• Proposes future actions to access/remediate the problem.

3.2.3 Remediation Plan

In the event the prolonged explosive gas concentrations exist and as identified during the
Immediate Action Plan, the County shall prepare and implement a Remediation Plan to
mitigate the migration of landfill gas off property.  Extensions may be granted by the
Division of Waste Management upon written request and depending on severity of the
situation.   
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CLOSURE PERMIT



APPENDIX B

BORING LOGS



APPENDIX C

WELL HEAD DETAILS AND 
SELECTED HISTORICAL

ACTIVE GAS COLLECTION SYSTEM
INFORMATION

Please note that the historical information was obtained from NCDENR files and has not been
documented for as-built conditions. However, the information appears to provide general

information of the site system.  Actual site verification is recommended.
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Avery County C&D Landfill
Ingalls, NC

Mad Dawg Drilling Inc

Tom Whitehead

Don Misenheimer
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Grab

Grab

Grab

Grab

GP/HSA TOPSOIL

SILTY SAND: Dry, tan to orange silty sand.
Micaceous.

SILTY SAND: White quartz sand.  Micaceous with
 some iron staining. Some orange silt in areas.
Little moisture.

SILTY CLAY: Moist, white to tan silty clay.
Micaceous.

CLAYEY SILTY SAND: Moist, white to tan clayey
silty sand.

SAND: Wet, quartz and granite sand.  Saprolite
and some rock.

CLAYEY SILTY SAND: Wet, orange clayey silty
sand.  Iron stained. Boring terminated at 25'.

2741.42745.21
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HA TOPSOIL

SILTY SAND: Dry, tan to orange to gray sandy silt
 to silty sand.  Micaceous.

SILTY SAND: Moist to wet, brown to orange silty
sand with with iron staining.  Micaceous.

SILTY CLAY: Very wet, gray silty sand with
gravel.  Auger refusal at 7'.
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Avery County C&D Landfill
Ingalls, NC

RSG

Don Misenheimer

5/14/10 5/14/10

20

HA TOPSOIL

SILTY SAND: Dry, tan to orange to gray sandy silt
 to silty sand.  Micaceous.

SILTY SAND: Dry, gray to tan to white quartz
sand with weathered quartz.  Boring terminated at
 20'.
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Avery County C&D Landfill
Ingalls, NC

Mad Dawg Drilling Inc

Tom Whitehead

Don Misenheimer

3/22/10 3/22/10

10

Grab

GP/HSA TOPSOIL

SANDY SILT: Moist, tan to gray sandy silt.
Micaceous.

CLAYEY SILTY SAND: Wet, tan to orange clayey
 silty sand.

SAND: Wet, gray to white sand with quartz
fragments and gravel.  Auger refusal at 10 ft.

27152718.11
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Avery County C&D Landfill
Ingalls, NC

Mad Dawg Drilling Inc

Tom Whitehead

Don Misenheimer

3/22/10 3/22/10

15

Grab

Grab

GP/HSA TOPSOIL

SILTY SAND: Moist, tan silty sand.

SAND: Wet white quartz sand.

SANDY SILT: Less wet, orange to gray to tan
sandy silt with weathered quartz.  Micaceous.

SANDY SILT: Very wet brown sandy silt.

SANDY SILT: Iron stained quartz and granite
saprolite.  Various colors.  Boring terminated at
15'.

2687.12690.7
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Avery County C&D Landfill
Ingalls, NC

Mad Dawg Drilling Inc

Tom Whitehead

Don Misenheimer

3/22/10 3/22/10

15

Grab

Grab

GP/HSA TOPSOIL

SILTY SAND: Dry to moist, orange sandy silt to
silty sand with some weathered quartz.
Micaceous.

SILTY SAND: Wet, brown silty sand.  Micaceous.

SILTY SAND: Wet, brown silty sand with quartz
gravel.

SILTY SAND: Less wet, orange silty sand with
weathered quartz.

CLAYEY SILTY SAND: Wet, gray clayey silty
sand with weathers quartz and granite.

SAND: Wet, orange quartz sand with weathered
granite.  Boring terminated at 15'.

2671.32674.37
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Geoprobe/HSA

Avery County C&D Landfill
Ingalls, NC

Mad Dawg Drilling Inc

Tom Whitehead

Don Misenheimer

3/22/10 3/22/10

25

Grab

Grab

Grab

Grab

GP/HSA TOPSOIL

SILTY SAND: Dry, tan to orange to gray sandy silt
 to silty sand.  Micaceous.

SILTY SAND: Dry, gray to tan silty sand with
weathered quartz and rock.

SILTY CLAY: Some moisture, tan silty clay with
weathered quartz and rock.  Micaceous.

SANDY SILT: Moist to very wet, tan to gray to
brown silty sand to sandy silt with weathered
quartz.  Micaceous.

SILTY SAND: Brown to orange silty sand with
mostly weathered rock with iron staining.
Micaceous.

SILTY SAND: Very wet silty sand with weathered
rock. Boring terminated at 25'.

2694.22697.35
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Geoprobe/HSA

Avery County C&D Landfill
Ingalls, NC

Mad Dawg Drilling Inc

Tom Whitehead

Don Misenheimer

3/23/10 3/23/10

15

Grab

Grab

TOPSOIL

SILTY CLAY: Dry, orange silty clay.  Micaceous.

SILTY SAND: Dry to moist, orange silty sand.
Micaceous.

SILTY SAND: Moist, orange to gray silty sandy
weatherd quartz with other weathered rock.

SILTY SAND: Very wet, orange silty sand with
some gravel.  Micaceous.

SANDY SILT: Wet gray silty sand to sandy silt.
Micaceous.  Boring terminated at 15'.

2711.72714.82
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Geoprobe/HSA

Avery County C&D Landfill
Ingalls, NC

Geologic Exploration, Inc.

Brian Thomas

Don Misenheimer

11/21/11 11/21/11

20

SPT

SPT

SPT

SPT

GP/HSA SANDY SILT: Dry, red, micaceous sandy silt with
3 inches of white to gray quartz.

SAND: Moist micaceous gray to white sand with
iron staining.

SAND: Moist to wet white quartz sand.  Boring
terminated at 20'.

27,16,17,18

17,16,6,6

7,6,3,3

6,7,12,14
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Geoprobe/HSA

Avery County C&D Landfill
Ingalls, NC

Geologic Exploration, Inc.

Brian Thomas

Don Misenheimer

11/21/11 11/21/11
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SPT

SPT

SPT

SPT

GP/HSA SANDY SILT: Dry to moist tan micaceous sandy
silt with some quartz chips.  Moist at 14 feet.

SAND: Moist to wet sandy silt with some silty
sand to sand at the bottom of the sampler.  Boring
 terminated at 20 feet.

3,2,2,3

4,4,2,2

2,2,4,5

2,2,2,3
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Geoprobe/HSA

Avery County C&D Landfill
Ingalls, NC

Geologic Exploration, Inc.

Brian Thomas

Don Misenheimer

11/21/11 11/21/11

20

SPT

SPT

SPT

SPT

GP/HSA SILTY SAND: Dry orange to tan micaceous sandy
 silt to silty sand some quartz gravel.  Damp near
bottom.

SAND: Moist white micaceous sand.

SILT: Moist brown micaceous silty and tan
weathered quartz.

SILTY SAND: Moist brown micaceous silty sand
with quartz sand veins.  Boring terminated at 20
ft.

5,12,6,6,

5,5,7,11

15,7,7,8

50/6
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Geoprobe/HSA

Avery County C&D Landfill
Ingalls, NC

Geologic Exploration, Inc.

Brian Thomas

Don Misenheimer

11/21/11 11/21/11

20

SPT

SPT

SPT

SPT

GP/HSA SILT: Dry brown micaceous silty with some
quartz.

SILTY SAND: Moist tan to brown micaceous silty
sand with weathered quartz.

SAND: Moist to wet weathered quartz with sand.
Boring terminated at 20 feet.

10,20,4,6

10,5,5,5

1,2,2,1

1,2,4,4
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Geoprobe/HSA

Avery County C&D Landfill
Ingalls, NC

Geologic Exploration, Inc.

Brian Thomas

Don Misenheimer

11/21/11 11/21/11
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SPT

SPT

SPT

GP/HSA SANDY SILT: Dry to wet (wet at 14 feet), tan to
gray sandy silt.  Auger refusal at 19 feet.  No
recovery from last split spoon sample.

5,12,6,6,

5,5,7,11

15,7,7,8
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APPENDIX C

WELL HEAD DETAILS AND 
SELECTED HISTORICAL

ACTIVE GAS COLLECTION SYSTEM
INFORMATION

Please note that the historical information was obtained from NCDENR files and has not been
documented for as-built conditions. However, the information appears to provide general

information of the site system.  Actual site verification is recommended.
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APPENDIX D

MONITORING LOG AND REPORTING FORMS
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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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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). 
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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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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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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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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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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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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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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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