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1. INTRODUCTION AND BACKGROUND 

In May 2010, the North Carolina Department of Environment and Natural Resources 

(NCDENR) issued a letter requesting that corrective measures be taken for groundwater, 

surface water, and methane for the site.  As part of the corrective measures, NCDENR 

requested that the following items be conducted: 

1. A 1,500-foot receptor survey from the edge of waste of the landfill.  The 

receptor survey was subsequently performed and submitted to NCDENR on 

June 14, 2010. 

2. Preparation and implementation of a Methane Monitoring Plan (MMP).  The 

MMP was submitted on June 18, 2010. NCDENR approved the MMP on July 

8, 2010, and it was subsequently implemented. 

3. Monthly landfill gas (methane) monitoring.  Beginning on June 2, 2010, 

monthly landfill gas measurements have been collected from the methane 

monitoring wells on site.  Monthly monitoring will continue until NCDENR 

deems otherwise.  A summary of the results is provided in this report. 

4. Preparation of a Corrective Action Plan (CAP).  A CAP was submitted on 

July 16, 2010 and subsequently approved by NCDENR on August 31, 2010. 

The CAP is discussed in more detail below. 

5. Preparation of a Phase 2 groundwater assessment plan.  As detailed in the 

CAP, further groundwater assessment at the site will be re-evaluated 

following two semi-annual monitoring events after completion of the 

corrective actions. 

6. Preparation of a survey plat titled “Notice of Contaminated Site”.  A survey 

plat was prepared and submitted to NCDENR on September 17, 2010. The 

survey plat is currently under review by NCDENR. 

 

In the approved CAP, S&ME proposed the use of three corrective measures to address 

the methane, groundwater, and surface water issues at the site. The corrective measures 

included re-grading of the soil cover, installation of passive gas vents, and the installation 

of a passive gas trench. This report details the implementation of the approved corrective 

measures, provides an update on the monthly landfill gas monitoring, and provides details 

and a schedule for status reporting. 

2. IMPLEMENTATION OF CORRECTIVE MEASURES 

2.1 Corrective Action Measures 

2.1.1 Re-Grading of Soil Cover 

Due to the differential settlement on site, re-grading of depressed areas of the soil cover 

was necessary to improve surface water run-off as part of the corrective actions.  To 

prepare for re-grading of the soil cover, Lincoln County bush-hogged within the limits of 

waste and cleared out the shrubs and trees. Clearing within the limits of waste was 

completed on June 30, 2010.  An aerial survey was flown on July 4, 2010 to provide a 

topographic map of the site that aided in the identification of areas of settlement, and 

provided a baseline survey to support development of a grading plan.  
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Following the results of the aerial survey, S&ME prepared and submitted a grading plan 

for review and approval by the NCDENR Solid Waste Section on October 1, 2010.  The 

grading plan was subsequently approved by NCDENR on December 3, 2010.  Because 

more than 1 acre was disturbed during grading activities, S&ME also prepared and 

submitted an Erosion and Sediment Control (E&SC) Plan to the NCDENR Land Quality 

Section on October 29, 2010.  The grading plan was subsequently approved, with 

revisions, on February 15, 2011. 

 

The purpose of the soil cover grading plan was to promote positive drainage of surface 

water across the site by targeting locally depressed areas which have formed due to 

differential settlement and to repair or modify existing stormwater control features on 

site. The Grading Plan was not intended to be a comprehensive re-grading of the entire 

soil cover.   

 

S&ME identified four localized areas that required specific grading. The general areas 

are depicted on the drawings provided in Appendix I and include an area of steep grades 

in the central portion of the landfill (Area 1), poorly drained areas in the north and 

northwestern portions of the landfill (Area 2), exposed waste in the eastern portion of the 

landfill (Area 3), and the access road along the southern portion of the landfill (Area 4). 

Location specific areas are provided in more detail below along with corresponding 

stormwater control repairs and modifications. Photographs taken during re-grading 

activities are provided in Appendix II. 

2.1.1.1 Area 1 

A localized area of steeply sloping grades was identified in the central portion of the 

landfill in the vicinity of a suspected “non-disposal” area.  S&ME proposed re-grading 

this area as detailed on the Grading Plan, Drawing 1 in Appendix I to promote positive 

drainage across the site and decrease the likelihood of erosion on the slope face.   

 

During re-grading of this area, landfilled waste was not encountered in the suspected 

“non-disposal” area, which verified the assumptions made from the historical site 

drawings.  In-place soils, borrow soils and investigative derived waste (IDW) from the 

passive gas vent installation were used to re-grade the area to the elevations shown on 

Drawing 3, Grading Plan As-Builts, in Appendix I.  

 

In an effort to minimize the amount of soil required to re-grade the cover, waste 

generated during installation of the passive gas vents and trench was re-buried in the 

waste area. Initially, the cover soils in the repair area were removed and stockpiled. 

Waste was then placed in compacted lifts until the desired grade was achieved, followed 

by re-placement of the cover soils.  

2.1.1.2 Area 2, Perimeter Grass-Lined Ditches, Channel Breaks, and Rip Rap 
Outlet Aprons 

Poorly drained areas existed in the northern and northwestern portions of the landfill.  

These areas historically exhibited signs of poor drainage including ponded water.  S&ME 
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proposed drainage improvements at the down slope perimeter of these areas including 

new drainage pathways and diversions in the perimeter channel.  

 

Due to the localized extent of the poorly draining areas, S&ME recommended that the 

localized poorly draining areas be filled and graded as a “field fit” to improve drainage.  

These areas received borrow material from the soil stockpile and were re-graded to the 

elevations shown on Drawing 3, Grading Plan As-Builts, in Appendix I.  

 

To control the stormwater flow within the perimeter grass-lined ditches, periodic channel 

breaks were installed.  Rip rap outlet aprons were also installed downstream of channel 

breaks to decrease flow velocity and depth before discharging to the receiving area. The 

channel breaks and rip rap aprons were constructed in accordance with the designs shown 

on Drawings 1 and 2 in Appendix I.  “As-Builts” of this area are shown on Drawing 3 in 

Appendix I. 

2.1.1.3 Area 3, Rip Rap Channel, and Sediment Basin 

Exposed waste on the eastern portion of the landfill had been uncovered by erosion 

caused by concentrated stormwater flow. S&ME provided recommendations to reduce 

concentrated stormwater flow in this area by cleaning out and repairing the rip rap 

channel, as well as extending the channel and constructing an outlet apron as detailed on 

Drawing 1 in Appendix I.  Repairs and modifications to the rip rap channel and outlet 

apron were performed in accordance with the approved specifications detailed on 

Drawing 2 in Appendix I.   

 

The newly extended rip rap channel terminates at an existing stormwater detention basin. 

Based on our previous visual observations, the riser pipe and outlet pipe appeared to be in 

working condition and were not clogged, the plunge pool was in good condition, and the 

downstream area appeared stable.  S&ME did not recommend modifications or repairs to 

the basin. However, the basin was reconditioned by removing trees and shrubs within the 

basin, as well as constructing a rock ring inlet protector for the riser pipe. “As-Builts” of 

this area are shown on Drawing 3 in Appendix I. 

2.1.1.4 Area 4 

Sections of the access road along the southern portion of the landfill were exhibiting 

erosion rills caused by concentrated stormwater flow.  A ditch exists on the north side of 

the access road to the west; however, the ditch diminishes towards the east and 

stormwater was allowed to flow over the road causing erosion.  Repair of the road 

included re-grading the road to drain to the south with a maximum 2 percent slope.  “As-

Builts” of this area are shown on Drawing 3 in Appendix I. 

2.1.1.5 Slope Breaks 

Slope breaks consisting of soil berms were observed on the eastern portion of the landfill. 

The slope breaks appeared washed out and eroded in areas and were generally 

discontinuous.  The slope breaks were repaired and reconditioned to the elevations shown 

on Drawing 3, Grading Plan As-Builts, in Appendix I.  
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2.1.2 Passive Gas Vents  

The purpose of the passive gas vents is to vent methane into the atmosphere within 

localized areas of the waste mass.  The effectiveness and radius of influence of passive 

gas vents is dependant on the environmental conditions of the landfill and vent design, 

and the intent of these passive vents is not to provide a wide scale collection and control 

system, but rather to supplement the other proposed corrective measures.  

 

The passive gas vents were constructed as shown on Drawing 4 in Appendix I.  The 

vents were installed using a bucket auger drill rig capable of creating a 36-inch diameter 

borehole through the soil cover and waste.  Because the depth to waste was not known, 

borings were advanced through the waste and into residual soils (approximately 2 feet). 

The borehole was then backfilled with bentonite within the residual material.  

 

The vent screen was constructed of 6-inch diameter perforated high density polyethylene 

(HDPE) that typically extended from 2 feet above the bentonite seal to 5 to 10 feet below 

land surface.  The vent casing was constructed of 6-inch diameter non-perforated HDPE 

pipe that typically extended from 5 to 10 feet below land surface to 5 feet above land 

surface. The end of the perforated screen was capped, and the vent completed at the 

surface with a “gooseneck” style elbow (180 degree sweep).  The top end of each vent 

was covered with a protective screen to allow the free flow of LFG out of the vent and to 

prevent animals, insects and material from entering.  

 

The annulus of the borehole was backfilled with #57 aggregate (washed stone) that 

typically extended from the bentonite seal to 2 feet below land surface.   A non-woven 

geotextile fabric ring was then placed around the vent pipe and on top of the gravel pack. 

A 12-inch diameter sonatube was placed around the vent pipe for later filling with 

concrete. The remainder of the annulus was then backfilled with re-compacted soil. The 

vents were then completed by backfilling the sonatubes with concrete to create a collar. 

Photographs taken during passive gas vent construction are provided in Appendix II. 

 

S&ME proposed to install 16 passive gas vents (GV-1 through GV-16) across the site as 

illustrated on Drawing 1 in Appendix I.  However, only 15 passive gas vents were 

constructed.  Passive gas vent GV-5 was omitted during construction due to no waste 

being encountered in the area.  GV-5 was off-set 4 times in approximate 50-foot 

increments in a northeasterly direction toward the rip rap channel. The boring and offset 

borings were advanced 5 to 10 feet with no evidence of waste placement. The location of 

the surveyed vent locations are shown on Drawing 3 in Appendix I. 

 

Based on drilling observations, the soil cover ranged in thickness from 1.5 to 4 feet thick, 

and the depth to the bottom of waste ranged from 11 to 45 feet deep.  

2.1.3 Passive Gas Trench 

To address methane concentrations measured in the methane monitoring wells along the 

southern property boundary adjacent to the residential structures along Owl’s Den Road, 

A 400-foot long passive gas trench was installed along the edge of waste as shown on 

Drawing 1 in Appendix I. The purpose of the trench is to create a relief area between the 
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edge of waste and the property boundary that provides a pathway for methane to vent to 

the atmosphere.  

 

The passive gas trench was constructed as shown on Drawing 5 in Appendix I.  The 

trench dimensions are generally 400 feet long, by 24 inches wide, by 15 feet deep. The 

trench was installed along the edge of waste boundary, adjacent to the waste mass. Five 

passive gas vents were spaced at 100-foot intervals along the trench (T-1 through T-5) 

and were connected by a horizontal perforated pipe. 

 

After excavation, the trench was backfilled with #57 aggregate (washed stone) to a depth 

of 8 feet below land surface.  A 6-inch diameter perforated HDPE pipe was placed on top 

of the gravel pack and connected to the vertical vent pipes. The vertical vent pipe extends 

from the horizontal screen to 5 feet above land surface where each vent terminates into a 

gooseneck. After the HDPE pipe was installed and stabilized in-place, the remainder of 

the trench was backfilled with gravel to 2 feet below land surface.    

 

Twelve-inch diameter sonatubes were placed around the vertical vent pipes for later 

filling with concrete. A non-woven geotextile fabric was then placed around the vent 

pipes and on top of the gravel pack. The remainder of the trench was backfilled with 

compacted soil to ground surface. The vertical vent pipes were completed by backfilling 

the sonatubes with concrete to create a collar.  

3. MONTHLY LANDFILL GAS MONITORING 

Monthly landfill gas monitoring has been performed since June 2010 following the 

issuance of your letter dated May 20, 2010 titled “October 2009 Semiannual Monitoring 

of Groundwater, Surface Water, and Methane” requiring monthly monitoring of methane 

gas at the facility.  Monthly landfill gas monitoring data is included in Appendix III. 

 

The attached data includes measurements from the Methane Monitoring Wells which are 

currently part of the approved monitoring regime (MMW-2, MMW-4, MMW-5, MMW-

6, MMW-7, MMW-8, and MMW-9). Measurements from the methane wells were 

collected by Lincoln County personnel using a GEM 2000 combustible gas meter that 

was field calibrated prior to data collection.  

 

Monitoring forms for both the facility and residential monitoring, as well as tabulated and 

graphical presentations of historical methane measurements are included in Appendix III. 

 

It should be noted that the site is operating under the Contingency Plan of the approved 

Methane Monitoring Plan dated June 18, 2010.  In accordance with the Contingency 

Plan, Lincoln County has contacted the adjacent property owner at 659 Owl’s Den Road 

and gained permission to monitor for the presence of landfill gas on the property. 

However, the resident only allows County personnel to monitor in the doorway of the 

property, and has not allowed monitoring elsewhere in the residence. Residential 

monitoring forms have been included in Appendix III for the months where the resident 

could be contacted to monitor the property. 
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Included on the graphical presentations of the historical methane measurements are linear 

trend lines for the data. For Methane Monitoring Wells MMW-2, MMW-4, and MMW-5 

methane concentrations have historically been above the LEL; however, trends in the 

monthly monitoring concentration data appear to be trending downward.  Lincoln County 

will continue monthly landfill gas monitoring at the site until NCDENR deems otherwise.  

Monthly data will be provided in the semi-annual monitoring reports for the facility.  
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PHOTOGRAPHS FROM FIELD ACTIVITIES 
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CORRECTIVE ACTION IMPLEMENTATION
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S&ME PROJECT NO. 1356-10-033

Photo 1

Activity Passive Gas Vent Installation

Photo 2

Remarks Bucket auger rig drilling for passive gas vents.
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Passive Gas Vent Installation
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Activity Passive Gas Trench Installation

Remarks Excavation of trench.
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Activity Passive Gas Trench Installation

Remarks Installation of the vent piping.
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Activity Construction and Rehabilitation of Stormwater Features

Remarks Cleaned-out sediment basin and rock ring inlet protection.
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Activity Construction and Rehabilitation of Stormwater Features

Remarks Extension of rip rap channel to sediment basin.
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Activity Construction and Rehabilitation of Stormwater Features

Remarks Diversion berm and rip rap apron.
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Activity Re-Grading of Soil Cover

Remarks Re-shaping of Area 1. 
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Activity Re-Grading of Soil Cover

Remarks Re-graded Area 1 prior to final seed and mulch.

Photo 18

6
/3

0
/2

0
1

1
D

a
te

:
J
. 

P
e

te
rs

e
n

P
h

o
to

g
r
a

p
h

e
r
:

Activity Re-Grading of Soil Cover

Remarks Burial of investigative derived waste.

Photo 17

6
/1

4
/2

0
1

1
D

a
te

:
J
. 

A
d

d
is

P
h

o
to

g
r
a

p
h

e
r
:

Page 9 of 9



 

 

 

 

 

 

 

APPENDIX III 

 
MONTHLY METHANE GAS MONITORING 

 

 



Table 1 - Methane Gas Measurements
Data Tracking

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

Date MMW-1 MMW-2 MMW-3 MMW-4 MMW-5 MMW-6 MMW-7 MMW-8 MMW-9

Apr-03 0 35 0 62 N/A N/A N/A N/A N/A

Oct-03 63 38 31 56 N/A N/A N/A N/A N/A

Apr-04 0 10 0 0 N/A N/A N/A N/A N/A

Oct-04 0 8 10 38 N/A N/A N/A N/A N/A

Apr-05 5 30 44 68 N/A N/A N/A N/A N/A

Oct-05 36 30 18 58 N/A N/A N/A N/A N/A

Apr-06 30 36 0 0 N/A N/A N/A N/A N/A

Oct-06 38 38 0 58 N/A N/A N/A N/A N/A

Apr-07 100 100 20 100 N/A N/A N/A N/A N/A

Oct-07 6 12 20 55 N/A N/A N/A N/A N/A

Apr-08 0.8 20 0 0 N/A N/A N/A N/A N/A

Jul-08 14.4 42 73 0.2 10.6 0 0 0 0

Oct-08 0 15.4 36 12.6 6.2 3.1 0 0 0

Apr-09 8.5 20.6 46 0 6.6 0.2 0 0 0

Oct-09 16.5 17.7 59.3 61.3 4.2 0 0 0 0

Apr-10 N/A 27 N/A 0.2 8.5 0 0 0 0

Jun-10 N/A 27.6 N/A 68.4 9.9 1.5 0 0 0

Jul-10 N/A 19.6 N/A 66.9 9.4 1.7 0 0 0

Aug-10 N/A 13.8 N/A 48.4 6 0 0 0 0

Sep-10 N/A 13 N/A 0 5.3 0 0 0 0

Oct-10 N/A 10.7 N/A 58.5 4.3 0 0 0 0

Nov-10 N/A 10 N/A 6.8 4.1 0 0 0 0

Dec-10 N/A 4.6 N/A 0.1 3.7 0 0 0 0

Jan-11 N/A 12.6 N/A 41.2 3.4 0.2 0 0 0

Feb-11 N/A 13.9 N/A 36.7 4.4 0.2 0 0 0

Mar-11 N/A 15.3 N/A 11.1 4.8 0 0 0 0

Apr-11 N/A 13.1 N/A 0.2 6.2 0 0 0 0

May-11 N/A 15.2 N/A 9.6 3.4 0 0 0 0

Jun-11 N/A 15.1 N/A 48.7 6.3 0 0 0 0

Jul-11 N/A 17.2 N/A 42 9 0 0 0 0

Aug-11 N/A 18.2 N/A 0 5.2 0 0 0 0

Sep-11 N/A 15.5 N/A 66.5 3.7 0 0 0 0

Oct-11 N/A 10.7 N/A 6.4 3.6 0 0 0 0

Nov-11 N/A 4.3 N/A 59.3 3.4 0 0 0 0

Dec-11 N/A 17.9 N/A 60.2 3.8 0.1 0 0 0

Jan-12 N/A 21.4 N/A 36.2 5.4 0 0 0 0

Feb-12 N/A 22.6 N/A 0 5.9 0 0 0 0

Mar-12 N/A 21.6 N/A 36.3 5.9 0 0 0 0

Apr-12 N/A 24.9 N/A 19.7 6.1 0 0 0 0

May-12 N/A 26.2 N/A 70.5 5.2 0.2 0 0 0

Jun-12 N/A 23.4 N/A 70.9 4.5 0 0 0 0

Jul-12 N/A 20.9 N/A 0 3.9 0 0 0 0

Aug-12 N/A 14.2 N/A 8.3 2.4 0 0 0 0

Notes:

(1)  Recorded measurements are in percent methane.

(2)  Methane monitoring wells 5 through 9 were installed during the 2008 assessment activities.

(3)  Methane monitoring wells 1 and 3 were removed from the monitoring plan following the 2008 assessment 

activities due to their close proximity to the edge of waste.

(4)  Highlighted data are above 100 percent of the lower explosive limit.

(5)  Lower explosive limit for methane is 5 percent.

(6)  Upper explosive limit for methane is 15 percent.

(7)  N/A = Not Available

Percent Methane Gas by Date

Well Identification



Charts - Methane Gas Measurements
Data Tracking

Owl's Den Landfill (Permit #55-02)
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Charts - Methane Gas Measurements
Data Tracking

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

Page 2 of 3
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Charts - Methane Gas Measurements
Data Tracking

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

Page 3 of 3

Percent Methane Gas by Date
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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

Identification Measurement % LEL % CH4 % CO2 % O2

MMW-2 11:26 >100 13.8 14.9 6.8

MMW-4 11:14 >100 48.4 19.1 2.6

MMW-5 11:34 >100 6 16.6 3.6

MMW-6 11:40 0 0 0.5 19.1

MMW-7 11:46 0 0 1.1 17.1

MMW-8 11:59 0 0 0.1 19.3

MMW-9 11:51 0 0 1.2 18

Measurements

8/10/2010

Mark Bivins, Jimmy Wise

82°F

not measured

Clear, Sunny

GEM 2000

8/10/10, prior to field measurements



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

Identification Measurement % LEL % CH4 % CO2 % O2

MMW-2 10:41 >100 13 15.2 6.6

MMW-4 10:22 0 0 0 19.7

MMW-5 11:00 >100 5.3 16.4 3.5

MMW-6 11:06 0 0 0.1 19.4

MMW-7 11:16 0 0 0.4 18.6

MMW-8 11:25 0 0 0.1 19.4

MMW-9 11:19 0 0 0.3 19

Measurements

9/7/2010

Mark Bivins

75°F

30.27

Clear

GEM 2000

9/7/10, prior to field measurements



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

Identification Measurement % LEL % CH4 % CO2 % O2

MMW-2 13:47 >100 10.7 15.2 5.9

MMW-4 13:30 >100 58.5 22.2 0.4

MMW-5 13:56 87 4.3 16.1 3.2

MMW-6 14:01 0 0 20 0.6

MMW-7 14:07 0 0 4.5 13.2

MMW-8 14:18 0 0 5 15.2

MMW-9 14:15 0 0 6.2 13.4

Measurements

10/14/2010

Mark Bivins, Jimmy Wise

68°F

28.67

Mostly Cloudy

GEM 2000

10/14/10, prior to field measurements



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

Identification Measurement % LEL % CH4 % CO2 % O2

MMW-2 14:40 >100 11 18.2 2.4

MMW-4 14:11 >100 6.8 4.3 15.2

MMW-5 14:20 82 4.1 15.6 2.8

MMW-6 14:28 0 0 13.5 7.1

MMW-7 14:58 0 0 1.5 17.3

MMW-8 15:02 0 0 2.8 17.1

MMW-9 15:03 0 0 2.5 16.7

Measurements

11/10/2010

Mark Bivins, Steven Brown

73°F

28.87

Clear, Warm

GEM 2000

11/10/10, prior to field measurements



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

Identification Measurement % LEL % CH4 % CO2 % O2

MMW-2 11:56 98 4.6 11.3 18.4

MMW-4 11:28 3 0.1 0.5 19

MMW-5 11:39 74 3.7 14.3 3.1

MMW-6 11:45 0 0 0.1 19.7

MMW-7 12:09 0 0 0.3 19.1

MMW-8 12:21 0 0 0.1 19.7

MMW-9 12:29 0 0 0.2 19.7

Measurements

12/17/2010

Mark Bivins

45°F

29.91

Clear, Cold

GEM 2000

12/17/10, prior to field measurements



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

Identification Measurement % LEL % CH4 % CO2 % O2

MMW-2 10:07 >100 12.6 18.1 0.7

MMW-4 9:56 >100 41.2 18 3.2

MMW-5 10:21 67 3.4 12.7 4.3

MMW-6 10:25 4 0.2 9.9 7.9

MMW-7 10:45 0 0 2.8 16

MMW-8 10:55 0 0 2.9 17.4

MMW-9 10:50 0 0 5.8 14.1

Measurements

1/25/2011

Mark Bivins, Jim Rudisill

32°F

30.16

Overcast and Cool

GEM 2000

01/25/11, prior to field measurements



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

Location Measurement % LEL % CH4 % CO2 % O2

Front Door 13:20 0 0 0.1 18.4

Underpinning 13:30 0 0 0.1 18.4

* Use back of sheet if more locations are monitored

Sketch Building Layout and Identify Monitoring Locations

Note:

Resident asked that we not enter the home.

Measurements

2/24/2011

Mark Bivins, Jimmy Wise

52.5 °F

30.05" Falling

Overcast

Landtec GEM 2000

2/24/2011

Single Wide Trailer

Front 

Porch

Front Door

Side of trailer
at underpinning



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

Identification Measurement % LEL % CH4 % CO2 % O2

MMW-2 14:27 >100 13.9 15.1 4.2

MMW-4 13:42 >100 36.7 16.4 3.6

MMW-5 14:10 88 4.4 12.5 4.7

MMW-6 14:15 4 0.2 10.2 8.4

MMW-7 14:36 0 0 2.8 15.6

MMW-8 14:45 0 0 2.7 17.3

MMW-9 14:40 0 0 3.1 16.2

Measurements

2/24/2011

Mark Bivins, Jimmy Wise

52.5°F

30.05" Falling

Overcast 

Landtec GEM 2000

2/24/2011



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

Identification Measurement % LEL % CH4 % CO2 % O2

MMW-2 10:25 >100 15.3 15.7 6.7

MMW-4 10:00 >100 11.1 4.7 16

MMW-5 10:09 96 4.8 12.7 5.3

MMW-6 10:13 0 0 0 19.4

MMW-7 10:37 0 0 0 19.7

MMW-8 10:51 0 0 0 19.8

MMW-9 10:42 0 0 0.1 19.7

Measurements

3/24/2011

Mark Bivins

60°F

29.68" Rising

Clear

Landtec GEM 2000

3/24/2011



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

Identification Measurement % LEL % CH4 % CO2 % O2

MMW-2 14:12 >100 15.2 12.6 7.2

MMW-4 14:21 >100 9.6 5.8 15.4

MMW-5 14:28 68 3.4 10.1 9.4

MMW-6 14:37 0 0 0 18.9

MMW-7 14:52 0 0 0 19.2

MMW-8 15:04 0 0 0 19.6

MMW-9 15:07 0 0 0 19.7

Measurements

5/19/2011

Mark Bivins, Jim Rudisill

79°F

29.67" Falling

Clear

Landtec GEM 2000

5/19/2011



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

Identification Measurement % LEL % CH4 % CO2 % O2

MMW-2 10:15 >100 15.1 15.4 6.2

MMW-4 9:45 >100 48.7 20.3 0.9

MMW-5 9:58 >100 6.3 17.1 2.7

MMW-6 10:04 0 0 10.6 9.2

MMW-7 10:38 0 0 2 15.9

MMW-8 10:43 0 0 4.1 14.3

MMW-9 10:48 0 0 1.2 15.7

Measurements

6/28/2011

Mark Bivins, Jimmy Wise

75°F

30.01" Falling

Clear

Landtec GEM 2000

6/28/2011



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

Identification Measurement % LEL % CH4 % CO2 % O2

MMW-2 9:51 >100 17.2 17.7 4.7

MMW-4 9:19 >100 42 15.2 6.5

MMW-5 9:31 >100 9 14.4 4.6

MMW-6 9:35 0 0 0.1 19

MMW-7 9:59 0 0 0.1 19.2

MMW-8 10:15 0 0 0.1 19.2

MMW-9 10:03 0 0 3.4 19.3

Measurements

7/21/2011

Jimmy Wise, Doug Morrison

78°F

29.93" 

Clear

Landtec GEM 2000

7/21/2011



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

Identification Measurement % LEL % CH4 % CO2 % O2

MMW-2 10:09 >100 18.2 18.7 3.5

MMW-4 9:40 0 0 0 19.6

MMW-5 9:51 >100 5.2 18.6 0.8

MMW-6 9:58 0 0 0.1 19.2

MMW-7 10:19 0 0 0 19.3

MMW-8 10:38 0 0 0.3 19.5

MMW-9 10:26 0 0 0 15.1

8/23/2011

Measurements

8/23/2011

Jimmy Wise

64°F

30.09" 

Clear

Landtec GEM 2000



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

Identification Measurement % LEL % CH4 % CO2 % O2

MMW-2 9:30 >100 15.5 17.4 4

MMW-4 8:57 >100 66.5 21.9 0.2

MMW-5 9:08 69 3.7 17.2 2.1

MMW-6 9:15 0 0 0.2 19.3

MMW-7 9:39 0 0 1.5 17.1

MMW-8 10:05 0 0 0.2 19.4

MMW-9 9:50 0 0 11.9 8

9/28/2011

Measurements

9/28/2011

Jimmy Wise

59°F

29.89" 

Clear

Landtec GEM 2000



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

Location Measurement % LEL % CH4 % CO2 % O2

Front Door 10:12 0 0 0.2 19.4

* Use back of sheet if more locations are monitored

Sketch Building Layout and Identify Monitoring Locations

Note:

Resident asked that we not enter the home.

9/28/2011

Measurements

9/28/2011

Jimmy Wise

59 °F

29.89" 

Clear

Landtec GEM 2000

Single Wide Trailer

Front 

Porch

Front Door



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

Identification Measurement % LEL % CH4 % CO2 % O2

MMW-2 10:45 >100 10.7 13.4 6.9

MMW-4 10:10 >100 6.4 3.1 16.7

MMW-5 10:22 70 3.6 15.9 2

MMW-6 10:31 0 0 3.6 19.5

MMW-7 10:56 0 0 0 19.7

MMW-8 11:35 0 0 0 19.2

MMW-9 11:26 0 0 12.6 7.4

10/25/2011

Measurements

10/25/2011

Jimmy Wise

50°F

30.26" 

Clear

Landtec GEM 2000



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

Location Measurement % LEL % CH4 % CO2 % O2

Front Door 11:43 0 0 0 19.3

* Use back of sheet if more locations are monitored

Sketch Building Layout and Identify Monitoring Locations

Note:

Resident asked that we not enter the home.

10/25/2011

Measurements

10/25/2011

Jimmy Wise

50 °F

30.26" 

Clear

Landtec GEM 2000

Single Wide Trailer

Front 

Porch

Front Door



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

Identification Measurement % LEL % CH4 % CO2 % O2

MMW-2 10:26 86 4.3 5.4 14.1

MMW-4 9:52 >100 59.3 21.5 0

MMW-5 10:06 68 3.4 15.2 2.3

MMW-6 10:15 0 0 16.6 4.5

MMW-7 10:37 0 0 3.4 14.3

MMW-8 10:58 0 0 3.8 15.6

MMW-9 10:44 0 0 12.5 7.5

11/22/2011

Measurements

11/22/2011

Jimmy Wise

57°F

30.18" 

Haze

Landtec GEM 2000



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

Location Measurement % LEL % CH4 % CO2 % O2

Front Door 11:15 0 0 0.2 19.3

* Use back of sheet if more locations are monitored

Sketch Building Layout and Identify Monitoring Locations

Note:

Resident asked that we not enter the home.

11/22/2011

Measurements

11/22/2011

Jimmy Wise

57 °F

30.18" 

Haze

Landtec GEM 2000

Single Wide Trailer

Front 

Porch

Front Door



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

Identification Measurement % LEL % CH4 % CO2 % O2

MMW-2 14:24 >100 17.9 18.3 2.2

MMW-4 13:56 >100 60.2 21.5 0

MMW-5 14:06 76 3.8 15.1 1.8

MMW-6 14:12 0.3 0.1 18.7 0.3

MMW-7 14:32 0 0 3.6 14.1

MMW-8 14:54 0 0 5.7 14.2

MMW-9 14:43 0 0 12.4 7.5

12/15/2011

Measurements

12/15/2011

Jimmy Wise

63°F

30.15" 

Overcast

Landtec GEM 2000



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

Identification Measurement % LEL % CH4 % CO2 % O2

MMW-2 11:15 >100 21.4 18.9 1.8

MMW-4 10:35 >100 36.2 13.8 7.4

MMW-5 10:53 >100 5.4 17.1 0

MMW-6 10:59 0 0 0 19.9

MMW-7 11:27 0 0 0 19.9

MMW-8 11:42 0 0 0 19.9

MMW-9 11:37 0 0 9.1 10.9

1/18/2012

Measurements

1/18/2012

Jimmy Wise

43°F

30.02" 

Clear

Landtec GEM 2000



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

Location Measurement % LEL % CH4 % CO2 % O2

Front Door 13:48 0 0 0 19.9

* Use back of sheet if more locations are monitored

Sketch Building Layout and Identify Monitoring Locations

Note:

Resident asked that we not enter the home.

1/18/2012

Measurements

1/18/2012

Jimmy Wise

43 °F

30.07" 

Clear

Landtec GEM 2000

Single Wide Trailer

Front 

Porch

Front Door



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

Identification Measurement % LEL % CH4 % CO2 % O2

MMW-2 14:40 >100 22.6 19.7 1

MMW-4 14:04 0 0 0 18.9

MMW-5 14:15 >100 5.9 16.9 0

MMW-6 14:25 0 0 10.2 10.9

MMW-7 14:45 0 0 3 15.2

MMW-8 15:08 0 0 1.7 18

MMW-9 14:56 0 0 11.4 8.2

2/15/2012

Measurements

2/15/2012

Jimmy Wise

61°F

30.23" 

Clear

Landtec GEM 2000



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

Location Measurement % LEL % CH4 % CO2 % O2

Front Door 15:14 0 0 0.01 19.7

* Use back of sheet if more locations are monitored

Sketch Building Layout and Identify Monitoring Locations

Note:

Resident asked that we not enter the home.

2/15/2012

Measurements

2/15/2012

Jimmy Wise

61 °F

30.23" 

Clear

Landtec GEM 2000

Single Wide Trailer

Front 

Porch

Front Door



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

Identification Measurement % LEL % CH4 % CO2 % O2

MMW-2 14:12 >100 21.6 17.9 2.8

MMW-4 13:40 >100 36.3 13.9 7.6

MMW-5 13:51 >100 5.9 17.3 0

MMW-6 13:59 0 0 8.6 11.2

MMW-7 14:21 0 0 1.9 15.4

MMW-8 14:36 0 0 4.7 14.7

MMW-9 14:27 0 0 10.5 8.3

3/14/2012

Measurements

3/14/2012

Jimmy Wise

77°F

30.25" 

Cloudy

Landtec GEM 2000



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

Identification Measurement % LEL % CH4 % CO2 % O2

MMW-2 13:35 >100 24.9 19 3.3

MMW-4 13:04 >100 19.7 9.9 11.3

MMW-5 13:15 >100 6.1 18 0

MMW-6 13:24 0 0 3 17.4

MMW-7 13:43 0 0 3.7 14.2

MMW-8 14:07 0 0 4.7 15.3

MMW-9 13:55 0 0 10.9 8.8

4/11/2012

Measurements

4/11/2012

Jimmy Wise

55°F

30.02" 

Clear

Landtec GEM 2000



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

Identification Measurement % LEL % CH4 % CO2 % O2

MMW-2 9:36 >100 26.2 21.1 1.7

MMW-4 8:55 >100 70.5 22.7 0

MMW-5 9:07 >100 5.2 18.8 0

MMW-6 9:18 5 0.2 16.6 8.6

MMW-7 9:50 0 0 4.3 12.4

MMW-8 10:12 0 0 5.6 14

MMW-9 10:00 0 0 11.3 7.9

5/22/2012

Measurements

5/22/2012

Jimmy Wise

63°F

29.9" 

Clear

Landtec GEM 2000



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

Location Measurement % LEL % CH4 % CO2 % O2

Front Door 10:30 0 0 0.2 18.9

* Use back of sheet if more locations are monitored

Sketch Building Layout and Identify Monitoring Locations

Note:

Resident asked that we not enter the home.

5/22/2012

Measurements

5/22/2012

Jimmy Wise

63 °F

29.9" 

Clear

Landtec GEM 2000

Single Wide Trailer

Front 

Porch

Front Door



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

Identification Measurement % LEL % CH4 % CO2 % O2

MMW-2 9:29 >100 23.4 20.2 2.6

MMW-4 9:00 >100 70.9 22.4 0

MMW-5 9:13 90 4.5 19.1 0

MMW-6 9:20 0 0 18 1.8

MMW-7 9:42 0 0 3.3 13.9

MMW-8 10:15 0 0 6.3 13.9

MMW-9 9:55 0 0 11.4 8.1

6/25/2012

Measurements

6/25/2012

Jimmy Wise

73°F

29.89" 

Haze

Landtec GEM 2000



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

Identification Measurement % LEL % CH4 % CO2 % O2

MMW-2 9:48 >100 20.9 19.7 3

MMW-4 9:16 0 0 0.2 19.1

MMW-5 9:26 78 3.9 19.3 0.1

MMW-6 9:35 0 0 17.5 4

MMW-7 10:00 0 0 0.3 18.7

MMW-8 10:21 0 0 6.2 14.4

MMW-9 10:10 0 0 11.5 8.4

7/12/2012

Measurements

7/12/2012

Jimmy Wise

68°F

30.15" 

Overcast

Landtec GEM 2000



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

Location Measurement % LEL % CH4 % CO2 % O2

Front Door 10:40 0 0 0.2 19.4

* Use back of sheet if more locations are monitored

Sketch Building Layout and Identify Monitoring Locations

Note:

Resident asked that we not enter the home.

7/12/2012

Measurements

7/12/2012

Jimmy Wise

68 °F

30.15" 

Overcast

Landtec GEM 2000

Single Wide Trailer

Front 

Porch

Front Door



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

Identification Measurement % LEL % CH4 % CO2 % O2

MMW-2 9:20 >100 14.2 18.4 3.8

MMW-4 8:45 >100 8.3 5.1 14.6

MMW-5 9:05 49 2.4 20 0

MMW-6 9:12 0 0 11.5 9

MMW-7 9:29 0 0 3.4 15.1

MMW-8 9:45 0 0 1 18.6

MMW-9 9:34 0 0 12.1 8.1

8/13/2012

Measurements

8/14/2012

Jimmy Wise

68°F

30.06" 

Clear

Landtec GEM 2000



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

Location Measurement % LEL % CH4 % CO2 % O2

Front Door 10:56 0 0 0.1 19.5

* Use back of sheet if more locations are monitored

Sketch Building Layout and Identify Monitoring Locations

Note:

Resident asked that we not enter the home.

8/13/2012

Measurements

8/14/2012

Jimmy Wise

68 °F

30.06" 

Clear

Landtec GEM 2000

Single Wide Trailer

Front 

Porch

Front Door
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