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September 30, 2013 

 
Mr. Ervin Lane 
North Carolina Department of Environment and Natural Resources 
Division of Waste Management 
Solid Waste Section 
1646 Mail Service Center 
Raleigh, North Carolina 27699-1646 
 

Subject: Quarterly Landfill Gas Monitoring Results 
  November 2012 through August 2013 
  International Paper Company, Landfill 5, Permit 44-01 
  Canton, North Carolina 
 

Dear Mr. Lane, 

On behalf of International Paper Company (IP), Altamont Environmental, Inc. (Altamont) collects landfill gas 
monitoring data from compliance boundary probes and structures located on the closed IP Landfill 5 (Permit 
44-01) in Canton, North Carolina.  Landfill gas data is collected on a quarterly basis as described in the 
Landfill Gas Monitoring Plan (Altamont 2009).  The Landfill Gas Monitoring Plan states that Altamont will 
provide the results of quarterly landfill gas monitoring to the North Carolina Department of Environment and 
Natural Resources (DENR) Solid Waste Section (SWS) on an annual basis.   

This letter and its attachments summarize landfill gas monitoring results for the four most recent quarterly 
sampling events, which took place on November 15, 2012, February 7, 2013, May 7, 2013, and August 15, 
2013.  More historical data are available upon request and are described in submittals provided previously 
to your office. 

The referenced site is located in Canton, North Carolina as indicated on the attached Figure 1.  The landfill 
gas compliance boundary probe locations and the ambient gas monitoring locations are depicted on  
Figure 2.   

Methods 

Landfill gas measurements were obtained from landfill compliance probes using a Landtec GEMTM 2000 
Landfill Gas Monitor (GEM).  Prior to use, the GEM was calibrated with 50 percent methane, 35 percent 
carbon dioxide, and 4 percent oxygen standards.  The instrument was ventilated prior to landfill gas 
measurement collection and between data collection from each sampling location.   

When collecting measurements from landfill gas probes, a polyethylene hose was connected from the GEM 
to a hose barb on the landfill gas probe.  A valve upstream of the barb was opened, a vacuum pump pulled 
landfill gas into the GEM, and data was recorded and stored in the GEM.  Methane, carbon dioxide, oxygen, 
lower explosive limit (LEL), and barometric pressure measurements were downloaded to an Altamont 
computer, entered into the attached Table 1, and reviewed for quality control. 

Ambient landfill gas measurements were collected with a Foxboro Thermo TVA 1000 Combination Organic 
Vapor Analyzer (OVA) Flame Ionization/Photoionization Detector (TVA).  The TVA comes pre-calibrated from 





 

FIGURE 1 
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



















¦






  




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
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¦


Ambient Landfill Gas Monitoring Locations

!U Landfill Gas Compliance Boundary Probes
Approximate Waste Boundary
Property Boundary
Approximate Locations of WNCRLC Buildings
Haywood County Hydrology
20-Foot Interval Contours

  

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
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
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Table 1
Landfill Gas Sampling Results for Compliance Boundary Probes

Closed International Paper Landfill 5, Permit #44-01
Canton, North Carolina

Location Date and Time
Lower 

Explosive 
Limit (%)

Methane 
(%)

Carbon 
Dioxide 

(%)

Oxygen 
(%)

Barometric 
Pressure (inches 

of mercury)

100 5.0 NL NL NA
11/15/2012 11:52 38 1.9 18.2 0.2 27.32

2/7/2013 11:04 40 2.0 19.4 0.3 27.42
5/7/2013 11:02 88 4.4 6.0 16.7 27.10

8/15/2013 10:56 54 2.7 18.4 0.0 27.35
11/15/2012 11:09 0 0.0 4.8 16.8 27.32

2/7/2013 10:48 0 0.0 4.2 17.4 27.41
5/7/2013 10:25 0 0.0 1.4 20.0 27.08

8/15/2013 10:28 0 0.0 1.0 20.7 27.33
11/15/2012 11:27 0 0.0 5.3 16.8 27.34

2/7/2013 11:36 0 0.0 5.2 15.8 27.42
5/7/2013 10:44 0 0.0 7.2 12.4 27.10

8/15/2013 10:40 0 0.0 5.8 16.1 27.35
11/15/2012 12:12 0 0.0 1.4 19.8 27.32

2/7/2013 15:23 0 0.0 1.6 19.9 27.48
5/7/2013 12:07 0 0.0 1.1 20.5 27.16

8/15/2013 13:07 0 0.0 0.5 20.9 27.35
11/15/2012 12:02 0 0.0 0.6 20.5 27.37

2/7/2013 15:43 0 0.0 0.6 20.6 27.45
5/7/2013 12:18 0 0.0 0.5 20.8 27.14

8/15/2013 13:16 0 0.0 0.8 20.7 27.38
11/15/2012 12:06 0 0.0 0.7 20.4 27.36

2/7/2013 15:48 0 0.0 0.5 20.8 27.45
5/7/2013 12:22 0 0.0 0.3 21.5 27.14

8/15/2013 13:19 0 0.0 1.0 20.0 27.37
11/15/2012 14:46 0 0.0 4.7 13.9 27.22

2/7/2013 12:06 0 0.0 4.5 14.3 27.37
5/7/2013 12:30 88 4.4 10.3 5.4 27.04

8/15/2013 11:31 0 0.0 3.6 17.5 27.30
11/15/2012 14:28 0 0.0 1.9 18.9 27.04

2/7/2013 12:52 0 0.0 1.1 20.3 27.37
5/7/2013 11:55 0 0.0 1.4 20.2 26.99

8/15/2013 11:39 0 0.0 2.0 19.6 27.23
11/15/2012 13:58 0 0.0 2.5 19.2 27.17

2/7/2013 13:01 0 0.0 2.9 19.7 27.34
5/7/2013 11:43 0 0.0 2.3 19.9 27.03

8/15/2013 11:48 0 0.0 3.9 17.0 27.28
11/15/2012 14:09 0 0.0 2.7 18.9 27.17

2/7/2013 13:13 0 0.0 2.9 19.8 27.34
5/7/2013 11:38 0 0.0 1.9 20.9 27.04

8/15/2013 12:04 0 0.0 0.9 20.9 27.29
11/15/2012 13:35 0 0.0 0.5 20.5 27.20

2/7/2013 13:41 0 0.0 0.6 20.7 27.39
5/7/2013 11:25 0 0.0 0.5 21.1 27.02

8/15/2013 12:26 0 0.0 1.0 20.1 27.32
11/15/2012 12:58 0 0.0 4.3 18.0 27.25

2/7/2013 14:47 0 0.0 3.6 18.9 27.40
5/7/2013 11:32 0 0.0 1.9 19.9 27.10

8/15/2013 12:37 0 0.0 2.2 18.0 27.34

4401B-CBP5

4401B-CBP6

4401B-CBP7

4401B-CBP8

4401B-CBP9

4401B-CBP10

4401B-CBP11

4401B-CBP12

Exceedence Limit

4401B-CBP1

4401B-CBP2

4401B-CBP3

4401B-CBP4
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Table 1
Landfill Gas Sampling Results for Compliance Boundary Probes

Closed International Paper Landfill 5, Permit #44-01
Canton, North Carolina

Location Date and Time
Lower 

Explosive 
Limit (%)

Methane 
(%)

Carbon 
Dioxide 

(%)

Oxygen 
(%)

Barometric 
Pressure (inches 

of mercury)

100 5.0 NL NL NAExceedence Limit
11/15/2012  RNT RNT RNT RNT RNT RNT
2/7/2013 15:05 0 0.0 0.5 20.7 27.46
5/7/2013 11:17 0 0.0 0.2 21.7 27.16

8/15/2013 12:53 0 0.0 0.9 20.7 27.40

Notes:
1. Exceedance limits taken from North Carolina Solid Waste Management Rules found in 15A NCAC 13B.
2. NL indicates no established Solid Waste Management exceedence limit.
3. NA indicates not applicable.
4. RNT indicates reading not taken.

4401B-CBP13

P:\IP\LF 5\Landfill Gas\Reports\2013\2013 Ltr-DENR-LFG Data Tables_FINAL Page 2 of 2



 

TABLE 2 
 
 



Table 2
Landfill Gas Sampling Results for Ambient Locations Within Structures

Closed International Paper Landfill 5, Permit #44-01
Canton, North Carolina

without carbon 
filter

with carbon 
filter

12,500 12,500
11/15/2012 9:52 -0.93 -0.88

2/7/2013 10:07 0.23 -0.30
5/7/2013 9:45 -9.18 -8.63

8/15/2013 9:45 -5.06 -5.31
11/15/2012 9:50 -1.23 -1.60

2/7/2013 10:10 -0.61 -0.76
5/7/2013 9:43 -9.28 -8.17

8/15/2013 9:40 -4.76 -5.28
11/15/2012 9:47 -1.54 -1.93

2/7/2013 10:13 -0.73 -0.87
5/7/2013 9:40 -9.20 -9.00

8/15/2013 9:43 -4.78 -5.31
11/15/2012 10:01 13.32 9.40

2/7/2013 10:23 -0.17 -0.24
5/7/2013 9:55 -9.02 -8.99

8/15/2013 9:50 -5.08 -5.28
11/15/2012 10:11 2.15 1.02

2/7/2013 10:18 -0.36 -0.50
5/7/2013 9:49 -9.44 -8.64

8/15/2013 9:53 -4.82 -5.22
11/15/2012 10:09 3.91 1.96

2/7/2013 10:19 -0.28 -0.64
5/7/2013 9:52 -9.41 -9.05

8/15/2013 9:55 -4.91 -5.29
11/15/2012 14:32 -0.81 -0.95

2/7/2013 11:52 -1.51 -1.71
5/7/2013 9:36 -7.37 -8.55

8/15/2013 11:27 -3.41 -4.17
11/15/2012 14:35 -0.58 -1.04

2/7/2013 11:49 -2.02 -2.38
5/7/2013 9:20 -2.85 -6.22

8/15/2013 11:14 -2.30 -3.83
11/15/2012 14:36 -1.85 -2.26

2/7/2013 11:49 -1.80 -2.00
5/7/2013 9:18 20.11 -2.79

8/15/2013 11:16 -2.03 -3.41
11/15/2012 14:38 -1.17 -1.82

2/7/2013 11:53 -1.48 -1.60
5/7/2013 9:28 -7.24 -8.04

8/15/2013 11:20 -3.72 -4.22

Notes

Exceedence Limit

TimeDateLocation
FID (ppm)

LF5B-A1 Maintenance Office

LF5B-A2 Baseball Storage Shed

LF5B-A3 Football Storage Shed

LF5B-A4 Concession Stand

LF5B-A5 West Side of Barn

LF5B-A6 East Side of Barn

LF5C-A8 Buyer's Lounge

LF5C-A9 Main Office

LF5C-A10 Back Office

LF5C-A11 Kitchen
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Table 2
Landfill Gas Sampling Results for Ambient Locations Within Structures

Closed International Paper Landfill 5, Permit #44-01
Canton, North Carolina

without carbon 
filter

with carbon 
filter

12,500 12,500

Notes

Exceedence Limit

TimeDateLocation
FID (ppm)

11/15/2012 14:45 -1.08 -1.90
2/7/2013 11:50 -1.72 -1.94
5/7/2013 9:21 -7.60 -8.32

8/15/2013 11:22 -1.92 -4.05
11/15/2012 14:40 -1.36 -1.57

2/7/2013 11:52 -1.78 -1.90
5/7/2013 9:26 -7.47 -7.91

8/15/2013 11:25 -3.16 -4.29
11/15/2012 14:42 -0.96 -1.74

2/7/2013 11:51 -1.76 -1.90
5/7/2013 9:24 -7.52 -7.71

8/15/2013 11:18 -3.23 -4.13
11/15/2012 14:41 -1.36 -1.96

2/7/2013 11:53 -1.38 -1.42
5/7/2013 9:34 -7.65 -8.57

8/15/2013 11:29 -3.33 -3.92
11/15/2012 9:45 -1.67 -1.99

2/7/2013 11:54 -1.20 -1.51
5/7/2013 9:12 -8.93 -8.62

8/15/2013 11:08 -3.42 -4.37
11/15/2012 9:48 177 4.34

2/7/2013 11:55 52.49 60.12
5/7/2013 9:14 33.94 -9.80

8/15/2013 11:11 27.41 -4.13

Notes:

1. FID indicates flame ionization detector, which detects hydrocarbon vapors including methane.

2. ppm indicates parts per million.

3. Regular tip versus carbon filter indicates one reading was taken without a detachable carbon filter and one 

    reading was taken with.

4. Exceedence limits were calculated based on 25% of the Lower Explosive Limit (LEL) for detected explosive 

    gases in structures, according to the North Carolina Solid Waste Management Rules 15A NCAC 13B.0544.  

    25% of the LEL is 1.25% methane.  1.25% of 1 million is 12,500 ppm.

5. RNT indicates reading not taken.

LF5C-A12 Education Room

LF5C-A13 Lobby Area

Sharpie Cap

LF5C-A14 Arena

LF5C-A15 Men's Restroom

Ambient Air
Reading Taken On-Site in Parking 

Lot
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