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1. MONITORING PLAN ADMINISTRATION  
The following sections detail the purpose and requirements of the Monitoring Plan.  

1.1 Purpose 
The purpose of this Monitoring Plan is to establish the recommended procedures and 
methods to perform landfill gas monitoring at the Owl’s Den Landfill. The methane gas 
monitoring program shall be implemented to detect possible migration of methane gas 
off-site from the existing landfill.  Included in this program is the methane monitoring 
system, methane gas monitoring well locations and construction, methane monitoring 
procedures, sampling frequency, reporting requirements, and contingency plan. 

1.2 Location and Availability of Monitoring Plan 
A complete copy of this Monitoring Plan will be maintained in the office of the Solid 
Waste Manager at the Lincoln County Landfill.  This Monitoring Plan will remain on-site 
and be made available to NCDENR for inspection.   

1.3 Monitoring Plan Review  
The Lincoln County Solid Waste Division will review and update this Monitoring Plan as 
needed to reflect changes in methodology, monitoring, facility modifications, or as 
directed by the NCDENR.  The Lincoln County Solid Waste Division will make the 
needed revisions to the Monitoring Plan and implement the changes as soon as practical 
following an amendment.   

2. FACILITY DESCRIPTION 
The following sections describe the facility and past and present operations on site. 

2.1 Location 
The Owl’s Den Landfill is owned and operated by Lincoln County and is located in the 
western part of Lincoln County. The physical address of the landfill is 701 Owl’s Den 
Road, Lincolnton, North Carolina 28092. The facility location is illustrated on Figure 1, 
Site Location Map.  

2.2 Landfill Operations 
Owl’s Den is an unlined landfill that ceased operation in December 1987. Currently, 
Lincoln County utilizes portions of the Owl’s Den site that have not been landfilled as a 
Convenience Site for County residents. The landfilled area of the property is 
approximately 21.2 acres and is illustrated on Figure 2, Existing Site Conditions. 
 
Because there are no records for the Owl’s Den Landfill regarding its operational period, 
S&ME has estimated that it began operation following the purchase of the land by the 
County on October 22, 1971. Reviews of historical aerial photographs confirm that the 
property was utilized as a farm on February 6, 1968 and that the landfill was in operation 
by April 6, 1973.  
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The landfill continued receiving waste until December 1987 when the current Lincoln 
County Landfill began receiving waste. Based on historical engineering records, the 
landfill was “closed-out” prior to December 1988 with a 24-inch earthen cover placed on 
top of the landfill.  

2.3 Methane Monitoring Well Locations 
There are nine methane monitoring wells for the facility, MMW-1 through MMW-9, as 
illustrated on Figure 3, Methane Monitoring Well Locations. Currently seven of the 
nine wells are monitored for landfill gas. MMW-1 and MMW-3 were excluded from 
monitoring during the year 2008 assessment activities on-site. MMW-1 and MMW-3 
have not been abandoned, and can be used as methane monitoring locations in the future 
if required by the NCDENR. Well construction records have been included in Appendix 
I.  

3. METHANE MONITORING PROGRAM 
The following sections detail general requirements, procedures, and frequency of the 
monitoring program. 

3.1 General Requirements 
The general requirements of the methane monitoring program are to establish methane 
gas monitoring locations and protocols that assess methane concentrations at the property 
boundaries, on-site structures, and off site residences and structures adjacent to the 
landfill.  The methane monitoring program is designed to address the following facility 
requirements: 
 

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

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

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

3.2 Monitoring Locations 
As mentioned previously, there are nine methane monitoring wells for the facility, seven 
of which are currently monitored. The methane gas monitor wells are positioned to detect 
methane gas that may migrate into the structures located at the landfill or beyond the 
landfill property boundary.  The wells are located between the waste boundary and the 
property boundary and between the waste boundary and facility structures that are 
occupied or used regularly by County personnel.   
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The following table provides a description of each well location and its function: 
 

Well Currently 
Identification Location and Function Monitored

MMW-1

Previously monitored between the edge of waste and the old 
Convenience Building to the East of the property. The building has 
since been relocated on site. In 2008, MMW-1 was removed from the 
monitoring program and replaced with MMW-7 that monitors between 
the edge of waste and the East property boundary.

No

MMW-2 Currently monitors between the northern edge of waste and the 
unnamed tributary along the northeast property boundary. Yes

MMW-3

Previously monitored between the edge of waste and the southeastern 
property boundary where residential property was located. Lincoln 
County has since purchased additional property along Owl's Den Road 
and in 2008, MMW-3 was replaced with MMW-5 and MMW-6 which 
monitor the southeast property boundary.

No

MMW-4 Currently monitors between the northern edge of waste and the 
unnamed tributary along the northwest property boundary. Yes

MMW-5 Currently monitors between the edge of waste and the southeast 
property boundary. Yes

MMW-6 Currently monitors between the edge of waste and the southeast 
property boundary where adjacent residential structures are located. Yes

MMW-7 Currently monitors between the edge of waste and the eastern property 
boundary along Owl's Den Road. Yes

MMW-8 Currently monitors between the edge of waste and the northeastern 
property boundary where adjacent residential structures are located. Yes

MMW-9 Currently monitors between the edge of waste and the Convenience 
Buildling. Yes

METHANE MONITORING WELLS

 
The Convenience Building on-site will also be monitored by a continuous methane gas 
monitor with alarm. Residential structures adjacent to the landfill along Owl’s Den Road 
are not a part of the regular monitoring plan; however, if methane concentrations are 
measured along the property boundaries in MMW-5, MMW-6, or MMW-8 that exceed 
the lower explosive limit then the residential structure nearest the well will be monitored 
in accordance with the Contingency Plan detailed in Section 4.  
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3.3 Monitoring Frequency and Procedures 
Monitoring of the methane monitoring wells will be conducted monthly unless directed 
otherwise by the NCDENR. Methane monitoring within the Convenience Building on 
site will be performed continuously by the use of a methane monitor and alarm system.   
 
Monitoring of the headspace gas in the methane monitoring wells will be performed by 
trained personnel using a GEM portable gas analyzer fitted with a Swagelock quick 
connect assembly. The GEM portable gas analyzer will be calibrated prior to field 
measurements in general accordance with the manufacture’s recommendations. The 
following procedures will be used to collect landfill gas measurements in the methane 
monitoring wells: 
 

1. Record the ambient temperature and barometric pressure at the facility. 
 
2. Unlock the protective casing for the methane well and open the protective casing 

lid to expose the methane well and quick connect cap.  
 

3. Connect the GEM portable gas meter to the methane well using the quick 
connections. Make sure the quick connections are seated properly, the user should 
hear and feel the male and female connections click into place. 

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

stabilizes. 
 

5. Record percent methane and the corresponding LEL.  (LEL for methane is 5% 
CH4). 

 
6. The time of measurement, percent carbon dioxide (%CO2), and percent oxygen 

(%O2) will also be recorded. 
 
The Methane Monitoring Form presented in Appendix II will be used to record the 
readings from the methane monitoring wells.   

3.4 Reporting 
The measurements collected from the methane monitoring wells will be recorded for each 
well for each sampling event and placed in the operating record. Methane Monitoring 
Reports (MMRs) will be submitted to the NCDENR monthly and will include but not be 
limited to: 
 

• A cover letter identifying the monitoring event and attached data;  
• A completed Environmental Monitoring Report Form sealed by a licensed 

professional geologist;  
• Methane measurements (both current and historical);  
• A drawing identifying the monitored locations; and  
• A completed Methane Monitoring Form for the monitoring event. 
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4. CONTINGENCY PLAN 
North Carolina regulations require that explosive gases be controlled such that 
concentrations of gases will be less than 25 percent of the LEL in on-site structures and 
less than 100 percent of the LEL at the facility property boundary. 
 
If methane gas levels exceeding the maximum LEL are detected, the County will perform 
the following: 
 

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

• Within seven days of detection, place in the operating record the methane or 
explosive gas levels detected and a description of the steps taken to protect human 
health; and 

• Within 60 days of detection, implement a remediation plan for the methane or 
explosive gas releases, place a copy of the plan in the operating record, and notify 
the Division that the plan has been implemented.  The plan would describe the 
nature and extent of the problem and the proposed remedy. 

 
Figure 4 presents a flow chart summarizing methane monitoring requirements, and the 
necessary steps the owner/operator must take if methane gas concentrations exceed the 
action levels in methane gas monitoring wells or facility structures.   
 
As a step to address the protection of human health, in the event that methane 
concentrations in MMW-5, MMW-6, or MMW-8 exceed the LEL for methane, Lincoln 
County will begin methane monitoring of the off site residential structures adjacent to the 
well/wells on Owl’s Den Road. Procedures for residential monitoring are as follows: 
 

1. Notify the adjacent property owners in writing of the potential for entrapped 
methane gas beneath their dwellings and request permission to monitor for the 
presence of methane gas within and around their home; 

 
2. Once permission has been granted for monitoring, visually observe the home both 

inside and out for potential areas where methane gas may become trapped (i.e. 
crawl spaces, basements, closets, etc.); then 

 
3. Monitor ambient methane concentrations inside and outside of the home, 

documenting locations and measurements. 
 
The Residential Methane Monitoring Form presented in Appendix II will be used to 
record the readings from the residential monitoring.  
 
If detectable concentrations of methane gas are measured within the residence, Lincoln 
County will immediately take steps necessary to ensure protection of human health and 
notify the Division. 
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4¼" H.S.A.

7/14/08

GS 877.57

Diameter:
Type:

Interval:

Neat Cement
0 to 3 ft bls

Type:
Interval:

#2 Silica Sand
4.7 to 36 ft bls

FILTERPACK

35 29 03.9

81 18 34.7

880.47

Courtney Withers

PROTECTIVE CASING

COMPLETION REPORT OF WELL No. MMW-5

LATITUDE:

LONGITUDE:

TOP OF CASING ELEVATION:

DATUM:

LOGGED BY:

Type:
Interval:

4" X 4"
Lockable Steel
Above Grade

Diameter:
Type:

Interval:

GROUT

Bentonite
3 to 4.7 ft bls

0.00

1"
0.010 Slotted PVC
6 to 36 ft bls

1"
PVC
0 to 6 ft bls

Type:
Interval:

SCREEN

Diameter:
Type:

Interval:

RISER CASING

PROJECT:
PROJECT NO:

PROJECT LOCATION:

Owls Den Landfill Site Assessment
1356-08-002
Lincolnton, North Carolina

Sheet 1 of 1
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RESIDUUM:  Red,
Micaceous, Slightly
Clayey, Fine Sandy,
SILT

SAPROLITE:  Tan
and Reddish-Brown,
Very Micaceous, Silty,
Fine SAND With
Manganese Staining

SAPROLITE:  Tan
and White,
Micaceous, Fine
Sandy, SILT With
Manganese Staining
and Medium to
Coarse SAND Lenses

880.24

878.74

841.74

1.50
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DRILLING CONTRACTOR:

DRILLING METHOD:

DATE DRILLED:

S&ME, Inc.

4¼" H.S.A.

7/9/08

GS 881.74

Diameter:
Type:

Interval:

Neat Cement
0 to 1.5 ft bls

Type:
Interval:

#2 Silica Sand
3 to 40 ft bls

FILTERPACK

35 29 02.8

81 18 30.1

884.90

Courtney Withers

PROTECTIVE CASING

COMPLETION REPORT OF WELL No. MMW-6

LATITUDE:

LONGITUDE:

TOP OF CASING ELEVATION:

DATUM:

LOGGED BY:

Type:
Interval:

4" X 4"
Lockable Steel
Above Grade

Diameter:
Type:

Interval:

GROUT

Bentonite
1.5 to 3 ft bls

0.00

1"
0.010 Slotted PVC
5 to 40 ft bls

1"
PVC
0 to 5 ft bls

Type:
Interval:

SCREEN

Diameter:
Type:

Interval:

RISER CASING

PROJECT:
PROJECT NO:

PROJECT LOCATION:

Owls Den Landfill Site Assessment
1356-08-002
Lincolnton, North Carolina

Sheet 1 of 1

N/AWATER LEVEL:

COMPLETION REPORT OF
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RESIDUUM:
Brownish-Red, Fine
Sandy, Silty, CLAY

SAPROLITE:  Light
Brownish-Red,
Micaceous, Fine
Sandy, SILT

SAPROLITE:
Tannish-Brown,
Micaceous, Fine
Sandy, SILT With
Manganese Staining

861.09

860.09

838.09
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DRILLING CONTRACTOR:

DRILLING METHOD:

DATE DRILLED:

S&ME, Inc.

4¼" H.S.A.

7/9/08

GS 863.09

Diameter:
Type:

Interval:

Neat Cement
0 to 2 ft bls

Type:
Interval:

#2 Silica Sand
3 to 25 ft bls

FILTERPACK

35 29 04.6

81 18 27.1

866.26

Courtney Withers

PROTECTIVE CASING

COMPLETION REPORT OF WELL No. MMW-7

LATITUDE:

LONGITUDE:

TOP OF CASING ELEVATION:

DATUM:

LOGGED BY:

Type:
Interval:

4" X 4"
Lockable Steel
Above Grade

Diameter:
Type:

Interval:

GROUT

Bentonite
2 to 3 ft bls

0.00

1"
0.010 Slotted PVC
5 to 25 ft bls

1"
PVC
0 to 5 ft bls

Type:
Interval:

SCREEN

Diameter:
Type:

Interval:

RISER CASING

PROJECT:
PROJECT NO:

PROJECT LOCATION:

Owls Den Landfill Site Assessment
1356-08-002
Lincolnton, North Carolina

Sheet 1 of 1

N/AWATER LEVEL:
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RESIDUUM:
Reddish-Brown,
Micaceous, Silty,
Medium to Fine
SAND With
Manganese Staining

SAPROLITE:  Brown,
Orange, White, and
Black, Micaceous,
Silty, Medium to Fine
SAND With
Manganese Staining

861.20

860.20

834.20
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DRILLING CONTRACTOR:

DRILLING METHOD:

DATE DRILLED:

S&ME, Inc.

4¼" H.S.A.

7/10/08

GS 864.20

Diameter:
Type:

Interval:

Neat Cement
0 to 3 ft bls

Type:
Interval:

#2 Silica Sand
4 to 30 ft bls

FILTERPACK

35 29 07.1

81 18 26.5

867.15

Courtney Withers

PROTECTIVE CASING

COMPLETION REPORT OF WELL No. MMW-8

LATITUDE:

LONGITUDE:

TOP OF CASING ELEVATION:

DATUM:

LOGGED BY:

Type:
Interval:

4" X 4"
Lockable Steel
Above Grade

Diameter:
Type:

Interval:

GROUT

Bentonite
3 to 4 ft bls

0.00

1"
0.010 Slotted PVC
5 to 30 ft bls

1"
PVC
0 to 5 ft bls

Type:
Interval:

SCREEN

Diameter:
Type:

Interval:

RISER CASING

PROJECT:
PROJECT NO:

PROJECT LOCATION:

Owls Den Landfill Site Assessment
1356-08-002
Lincolnton, North Carolina

Sheet 1 of 1

N/AWATER LEVEL:
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RESIDUUM:  Red,
Clayey, SILT

SAPROLITE:
Reddish-Brown,
Micaceous, Silty,
Medium to Fine
SAND

852.61

851.61

835.61
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DRILLING CONTRACTOR:

DRILLING METHOD:

DATE DRILLED:

S&ME, Inc.

4¼" H.S.A.

7/11/08

GS 855.61

Diameter:
Type:

Interval:

Neat Cement
0 to 3 ft bls

Type:
Interval:

#2 Silica Sand
4 to 20 ft bls

FILTERPACK

35 29 07.7

81 18 28.8

858.68

Courtney Withers

PROTECTIVE CASING

COMPLETION REPORT OF WELL No. MMW-9

LATITUDE:

LONGITUDE:

TOP OF CASING ELEVATION:

DATUM:

LOGGED BY:

Type:
Interval:

4" X 4"
Lockable Steel
Above Grade

Diameter:
Type:

Interval:

GROUT

Bentonite
3 to 4 ft bls

0.00

1"
0.010 Slotted PVC
5 to 20 ft bls

1"
PVC
0 to 5 ft bls

Type:
Interval:

SCREEN

Diameter:
Type:

Interval:

RISER CASING

PROJECT:
PROJECT NO:

PROJECT LOCATION:

Owls Den Landfill Site Assessment
1356-08-002
Lincolnton, North Carolina

Sheet 1 of 1

N/AWATER LEVEL:

COMPLETION REPORT OF
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Monitoring Plan for Landfill Gas  S&ME No. 1356-10-021 
Owl’s Den Landfill  June 18, 2010 
 

 

APPENDIX II 
(Methane Monitoring Forms) 



Landfill Gas Monitoring Form
Owl's Den Landfill (Permit #55-02)

Date:

Field Personnel:

Ambient Outside Temperature:

Ambient Barometric Pressure:

General Weather Conditions:

Meter Name and Model Number:

Meter Calibration Date:

Field Measurements:

Well Time of Measurements
Identification Measurement % LEL % CH4 % CO2 % O2

MMW-2

MMW-4

MMW-5

MMW-6

MMW-7

MMW-8

MMW-9



Landfill Gas Monitoring Form
Owl's Den Landfill (Permit #55-02)

Date:

Field Personnel:

Ambient Outside Temperature:

Ambient Barometric Pressure:

General Weather Conditions:

Meter Name and Model Number:

Meter Calibration Date:

Residential Measurements:

Monitoring Time of Measurements
Location Measurement % LEL % CH4 % CO2 % O2

* Use back of sheet if more locations are monitored

Sketch Building Layout and Identify Monitoring Locations
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