
June 26, 2013 

 

North Carolina Department of Environment and Natural Resources 

Division of Waste Management – Inactive Hazardous Sites Branch 
Pre-Regulatory Landfill Unit 

Green Square Complex 

DENR Office Building 

217 West Jones Street 

Raleigh, North Carolina 27603 

 

Attention: Ms. Analee Thornburg email:  analee.thornburg@ncdenr.gov 

  Hydrogeologist 

 

Reference: Remedial Investigation – Landfill Gas Screening Report 

  Flemington Landfill 

  Wilmington, New Hanover County, North Carolina  

  Task Order 3056DP-8 

  ID No. NCD980503056 

   

Dear Ms. Thornburg: 

 

S&ME, Inc. (S&ME) is submitting this revised report to the North Carolina Department of 

Environment and Natural Resources (NCDENR), Pre-Regulatory Landfill Unit (Unit) 

summarizing the results of the Remedial Investigation Contaminant Delineation Phase 

activities conducted at the above-referenced site in Wilmington, North Carolina.  S&ME 

completed this investigation in general conformance with our approved proposal dated 

March 22, 2013 for Task Order 3056DP-8 under State contract N10003S.   

 

Landfill Gas Screening Services 

 

S&ME personnel performed two separate landfill gas sampling events, one on May 16, 

2013 and, the other on June 14, 2013, at the Flemington Landfill site to assess the soil gas 

at gas monitoring points VP-1 through VP-33.  In order to measure the landfill gas, a 

PVC slip cap fitted with a barbed tube attachment over the top of the gas probe and the 

cap was sealed with Teflon
®

 tape.  Tygon
®

 tubing was attached to the barb fitting.  The 

tubing was then fitted to each meter that was used to collect soil gas data at each sample 

point. 
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The following field instruments were used to collect soil gas data from the sample points: 

 

o Landfill Gas Meter – GEM5000 PLUS for: methane, carbon dioxide, 

oxygen and barometric pressure 

 

o Digi-sense Thermohygrometer was used to monitor ambient air for 

temperature, humidity and barometric pressure throughout the sampling 

event. 

 

o Mini-RAE 2000 for volatile organic compounds. 

 

The meters were operated for approximately two minutes at each location and the 

readings recorded.   

 

Field forms and calibration documentation are included in Appendix I.  The landfill gas 

sample locations are shown on Figures 2A. 

 

Landfill Gas Screening Results 

 

Hand-Held Meters - May 16, 2013 

Methane concentrations exceeding the lower explosive limit (5% Methane) were detected 

in 20 of the 33 landfill gas vapor probes (VP-1, VP-2, VP-5 through VP-9, VP-11, VP-

12, VP-15, VP-17, VP-21, VP-24 through VP-30, and VP-32).  Methane was also 

detected in VP-19, and VP-33, above background levels, but below the lower explosive 

limit. 

 

VOCs were detected above background levels in landfill gas probes VP-1 through VP-3, 

VP-5 through VP-7, VP-9, VP-11, VP-12, VP-14, VP-15, VP-17 through VP-28, VP-30 

and VP-32 with the highest concentrations present in VP-19 at 19.1 parts per million 

(ppm) and with the lowest concentration present in VP-27 at 0.1 ppm. 

     

Hydrogen Sulfide was detected in eight landfill gas probes (VP-1, VP-2, VP-5 through 

VP-7, VP-9, VP-12, VP-17, VP-21, VP-24 through VP-27 and VP-30) above background 

concentrations and exceeding the IHSB Residential Vapor Intrusion Screening Levels - 

Acceptable Soil-Gas Concentration (1,460µg/m
3
).  The GEM 2000 displays the hydrogen 

sulfide concentration as parts per million by volume (ppm-v).  S&ME converted the 

hydrogen sulfide readings from the field meters in ppm-v to the applicable IHSB 

measurement of micrograms per cubic meter (µg/m
3
) using the following equation: 

 

 

Where:  

Vm = standard molar volume of ideal gas (at 1 bar and 273.15 K) [3]  [22.71108 L/mol] 

M = molecular weight of gas (Hydrogen Sulfide = 34.08 g/mol) [g/mol] 
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Duplicate samples were screened from landfill gas probe VP-1 and VP-21.  Results of the 

duplicate samples were within acceptable limits of the record sample. 

 

 

Hand-Held Meters – June 14, 2013 

Methane concentrations exceeding the lower explosive limit (5% Methane) were detected 

in 20 of the 33 landfill gas vapor probes (VP-8, VP-11, VP-12, VP-15, VP-26 through 

VP-28, VP-30, and VP-32).  Methane was also detected in VP-1, VP-7, VP-16R, VP-18, 

and VP-33, above background levels, but below the lower explosive limit.     

 

VOCs were detected above background levels in landfill gas probes VP-8, VP-11, VP-15, 

VP-26 and VP-30 with the highest concentrations present in VP-30 at 10.9 ppm and with 

the lowest concentration present in VP-8 at 1.0 ppm. 

 

Hydrogen Sulfide was detected in eight landfill gas probes (VP-7, VP-22, VP-26 and VP-

27) above background concentrations and exceeding the IHSB Residential Vapor 

Intrusion Screening Levels - Acceptable Soil-Gas Concentration (1,460µg/m3). 

 

Duplicate samples were screened from landfill gas probe VP-26 and VP-27.  Results of 

the duplicate samples were within acceptable limits of the record sample. 

 

The results of the soil gas sampling from the landfill gas probes are summarized on 

Table 1.  The methane results exceeding the lower explosive limits and hydrogen sulfide 

results exceeding the IHSB Residential Vapor Intrusion Screening Levels are shown on 

Figure 2B.  Copies of the field sampling forms are attached in Appendix I. 

 

 

CLOSURE 

 

S&ME appreciates the opportunity to submit this report and we look forward to continue 

working with you on this project.  Please feel free to contact us at 919-872-2660 if you 

have questions concerning this report or any of our services. 

 

Sincerely, 

S&ME, Inc. 
 

 

 

 

 
Gerald Paul 

Project Manager 

 Tom Raymond, PE, RSM  

Program Manager 

 
Attachments:    Figure 2A – Landfill Gas Probe Locations Map 

  Table 1 – Landfill Gas Screening Results 

Appendix I – Field Notes
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Tables 



Page 1 of 3

Ion Science Tiger 

or Mini RAE 2000 

(PID)

Sample ID Reading Date Time

4/17/2013 13:41 0.0 54.6 >>> 36.9 0.1 1 1,500 30.11

5/16/2013 16:00 3.6 53 >>> 37.6 0.0 8 12,000 29.95

6/14/2013 15:13 0.0 0.4 8.0 0.2 21.1 0 0 29.86

4/17/2013 16:42 0.3 58.8 >>> 33.2 0.0 27 40,500 30.15

5/16/2013 16:55 1.5 57.6 >>> 34.2 0.0 17 25,500 29.95

6/14/2013 13:12 0.0 0 0.0 0.0 20.9 0 0 29.86

4/17/2013 14:08 6.5 0.1 2.0 17.3 0.9 0 0 30.17

5/16/2013 15:39 1.5 0.0 0.0 11.7 6.4 0 0 29.95

6/14/2013 13:03 0.0 0.0 0.0 0.0 21.3 0 0 29.86

4/17/2013 16:28 0.3 0.1 2.0 14.5 3.1 0 0 30.16

5/16/2013 15:15 0.0 0.0 0.0 11.2 6.4 0 0 29.95

6/14/2013 12:45 0.0 0.0 0.0 0.1 20.5 0 0 29.86

4/17/2013 16:34 0.7 52.5 >>> 25.3 0.0 12 18,000 30.13

5/16/2013 17:24 7.6 42.6 >>> 25.5 0.2 3 4,500 29.95

6/14/2013 13:07 0.0 0 0.0 0.0 21.0 0 0 29.86

4/17/2013 16:49 0.0 68.5 >>> 28.8 0.0 14 21,000 30.13

5/16/2013 17:12 15.1 64.3 >>> 33.8 0.3 43 64,500 29.95

6/14/2013 13:17 0.0 0 0.0 0.0 21.0 0 0 29.86

4/17/2013 16:09 1.3 20.0 >>> 18.2 0.0 0 0 30.13

5/16/2013 15:11 0.9 19.9 >>> 18.2 0.2 3 4,500 29.95

6/14/2013 12:33 0.0 4.5 90.0 3.7 15.2 1 1,500 29.86

4/17/2013 16:15 0.9 36.1 >>> 13.3 0.5 0 0 30.16

5/16/2013 14:42 0.0 28.7 >>> 11.1 4.5 0 0 29.95

6/14/2013 12:39 1.0 7.9 >>> 3.3 15.7 0 0 29.86

4/17/2013 16:22 7.2 22.1 >>> 25.3 0.0 4 6,000 30.16

5/16/2013 14:48 5.0 24.2 >>> 26.4 0.1 2 3,000 29.95

6/14/2013 12:50 0.0 0 0.0 0.0 20.6 0 0 29.86

4/17/2013 14:18 0.0 0.1 2.0 1.5 20.2 0 0 30.17

5/16/2013 15:00 0.0 0.0 0.0 1.3 20.9 0 0 29.95

6/14/2013 14:40 0.0 0.0 0.0 0.8 19.5 0 0 29.86

4/17/2013 14:26 1.5 37.2 >>> 32.3 0.3 8 12,000 30.17

5/16/2013 13:21 0.3 27.2 >>> 28.1 0.3 0 0 29.97

6/14/2013 14:44 1.5 18.6 >>> 23.7 0.3 0 0 29.86

4/17/2013 14:56 1.5 23.7 >>> 26.2 0.1 4 6,000 30.15

5/16/2013 12:52 0.4 22.8 >>> 25.7 0.3 6 9,000 29.97

6/14/2013 14:26 0.0 19.5 >>> 21.1 3.5 0 0 29.86

4/17/2013 15:18 0.1 0.0 0.0 0.4 21.4 0 0 30.16

5/16/2013 11:24 0.0 0.0 0.0 0.3 20.2 0 0 29.95

6/14/2013 14:15 0.0 0.0 0.0 0.3 20.2 0 0 29.86

4/18/2013 13:14 0.0 0.0 0.0 0.7 20.0 0 0 30.01

5/16/2013 11:51 1.6 0.0 0.0 1.0 18.2 0 0 29.95

6/14/2013 13:58 0.0 0.0 0.0 2.9 17.8 0 0 29.86

Notes:

LEL = Lower Explosive Limit.

ppm-v = Parts per million - volume.

in-Hg = Inches of Mercury.

µg/m3 = micrograms per cubic meter.

VOCs (ppm) =  Volatile Organic Compounds (parts per million)

>>> = Greater than the linear upper limit of the instrument which is 100% of the LEL for Methane (5%)

Bolded cells indicate methane concentration exceeding the lower explosive limit (5% Methane) or 

hydrogen sulfide concentration exceeding the IHSB Vapor Intrusion Screening Levels - Acceptable Soil-Gas Concentration.(1,460 µg/m3).

See Figures 2A for sample locations and results.

NM = Not Measured

* = Converted meter readings from ppm-v to µg/m3 for comparison to IHSB Residential Vapor Intrusion Screening Levels - Acceptable Soil-Gas Concentration.
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Ion Science Tiger 

or Mini RAE 2000 

(PID)

Sample ID Reading Date Time

4/17/2013 15:35 6.3 12.2 >>> 21.7 1.0 0 0 30.11

5/16/2013 12:10 1.6 11.0 >>> 22.4 0.7 0 0 29.95

6/14/2013 13:46 5.4 9.3 >>> 18.5 4.2 0 0 29.86

4/17/2013 15:41 0.0 0.2 4.0 12.5 4.4 0 0 30.15

5/16/2013 11:11 0.0 0.0 0.0 13.9 4.1 0 0 29.95

6/14/2013 12:24 0.0 0.1 0.0 11.6 7.4 0 0 29.86

4/17/2013 15:57 10.7 10.5 >>> 19.9 1.8 0 0 30.15

5/16/2013 13:30 1.6 10.9 >>> 20.6 1.3 2 3,000 29.97

6/14/2013 13:31 0.0 0.0 0.0 21.0 0.0 0 0 29.86

4/17/2013 16:05 0.0 0.1 2.0 8.0 10.4 0 0 30.14

5/16/2013 16:14 9.3 0.0 0.0 15.7 1.6 0 0 29.95

6/14/2013 14:57 0.0 0.1 2.0 6.7 11.6 0 0 29.86

4/17/2013 13:31 2.2 0.1 2.0 16.8 0.4 0 0 30.17

5/16/2013 16:06 19.1 0.6 12.0 17.5 0.1 0 0 29.95

6/14/2013 15:01 0.0 0.0 0.0 0.0 21.3 0 0 29.86

4/17/2013 13:25 1.8 0.0 0.0 3.3 17.6 0 0 30.17

5/16/2013 16:38 4.6 0.0 0.0 4.2 17.8 0 0 29.95

6/14/2013 15:04 0.0 0.0 0.0 2.6 18.0 0 0 29.86

4/17/2013 13:48 0.0 17.5 >>> 18.7 0.2 8 12,000 30.17

5/16/2013 16:25 9.4 16.4 >>> 18.9 0.7 8 12,000 29.95

6/14/2013 15:23 0.0 0.0 0.0 0.0 21.6 0 0 29.86

4/17/2013 13:58 0.2 0.0 0.0 5.4 16.1 0 0 30.17

5/16/2013 15:33 2.3 0.0 0.0 4.7 17.1 0 0 29.95

6/14/2013 15:30 0.0 0.0 0.0 6.6 14.3 1 1,500 29.86

4/17/2013 14:03 0.2 0.0 0.0 0.3 21.2 0 0 30.17

5/16/2013 15:23 3.0 0.0 0.0 0.3 22.1 0 0 29.95

6/14/2013 15:33 0.0 0.0 0.0 0.3 20.9 0 0 29.86

4/17/2013 13:37 0.2 30.8 >>> 30.5 0.2 0 0 30.17

5/16/2013 15:52 1.7 32.0 >>> 32.8 0.1 15 22,500 29.95

6/14/2013 15:17 0.0 0.0 0.0 0.0 21.6 0 0 29.86

4/17/2013 16:58 0.4 55.5 >>> 37.3 0.0 0 0 30.14

5/16/2013 17:20 7.8 54.5 >>> 38.1 0.1 21 31,500 29.95

6/14/2013 13:22 0.0 0.0 0.0 0.0 20.6 0 0 29.86

4/17/2013 15:51 9.1 21.8 >>> 24.1 0.3 0 0 30.14

5/16/2013 12:18 1.6 22.0 >>> 25.3 0.3 3 4,500 29.95

6/14/2013 13:39 0.2 22.4 >>> 25.6 0.4 10 15,000 29.86

4/17/2013 14:41 0.8 36.1 >>> 27.4 1.9 0 0 30.15

5/16/2013 13:13 0.1 39.0 >>> 30.8 0.7 9 13,500 29.97

6/14/2013 14:35 0.0 38.8 >>> 32.2 0.1 11 16,500 29.86

Notes:

LEL = Lower Explosive Limit.

ppm-v = Parts per million - volume.

in-Hg = Inches of Mercury.

µg/m3 = micrograms per cubic meter.

VOCs (ppm) =  Volatile Organic Compounds (parts per million)

>>> = Greater than the linear upper limit of the instrument which is 100% of the LEL for Methane (5%)

Bolded cells indicate methane concentration exceeding the lower explosive limit (5% Methane) or 

hydrogen sulfide concentration exceeding the IHSB Vapor Intrusion Screening Levels - Acceptable Soil-Gas Concentration.(1,460 µg/m3).

See Figures 2A for sample locations and results.

NM = Not Measured

* = Converted meter readings from ppm-v to µg/m3 for comparison to IHSB Residential Vapor Intrusion Screening Levels - Acceptable Soil-Gas Concentration.
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Ion Science Tiger 

or Mini RAE 2000 

(PID)

Sample ID Reading Date Time

4/17/2013 15:45 0.0 23.9 >>> 23.2 0.4 0 0 30.15

5/16/2013 11:02 1.6 20.6 >>> 24.9 0.2 0 0 29.95

6/14/2013 14:50 0.0 15.9 >>> 17.1 6.0 0 0 29.86

4/17/2013 14:33 2.7 32.8 >>> 29.9 0.2 0 0 30.16

5/16/2013 12:32 0.0 21.1 >>> 20.8 0.5 0 0 29.95

6/14/2013 14:05 0.0 0.0 0.0 0.0 21.1 0 0 29.86

4/17/2013 14:47 188.0 10.7 >>> 12.8 11.0 0 0 30.10

5/16/2013 13:02 9.4 16.5 >>> 27.3 0.3 5 7,500 29.97

6/14/2013 14:31 10.9 10.6 >>> 17.6 6.4 0 0 29.86

4/17/2013 15:27 0.0 0.4 8.0 7.9 11.0 0 0 30.15

5/16/2013 12:05 0.0 0.0 0.0 12.4 5.6 0 0 29.95

6/14/2013 13:51 0.0 0.0 0.0 0.0 20.6 0 0 29.86

4/17/2013 15:05 6.4 17.1 >>> 21.3 0.1 0 0 30.13

5/16/2013 11:38 2.6 14.8 >>> 20.2 0.2 0 0 29.95

6/14/2013 14:09 0.0 13.7 >>> 16.5 4.4 0 0 29.86

4/17/2013 15:10 0.7 1.1 22.0 16.0 2.8 0 0 30.11

5/16/2013 11:30 0.0 0.8 16.0 15.9 3.0 0 0 29.95

6/14/2013 14:20 0.0 0.8 16.0 11.2 6.0 0 0 29.86

Flux Chamber 4/18/2013 13:14 0.0 0.0 0.0 0.3 20.6 0 0 30.04

12:59 0.0 0.0 0.0 0.0 20.1 0 0 30.09

17:07 0.0 0.0 0.0 0.0 21.1 0 0 30.15

5/16/2013 15:30 0.0 0.0 0.0 0.0 22.7 0 0 29.95

6/14/2013 11:55 0.0 0.0 0.0 0.0 20.7 0 0 29.86

13:10 0.0 0.0 0.0 0.0 19.9 0 0 30.09

17:12 0.0 0.0 0.0 0.0 21.1 0 0 30.15

5/16/2013 11:27 0.0 0.0 0.0 0.0 20.7 0 0 29.95

6/14/2013 11:36 0.0 0.0 0.0 0.0 20.3 0 0 29.85

13:16 0.0 0.0 0.0 0.0 19.9 0 0 30.09

17:16 0.0 0.0 0.0 0.0 21.1 0 0 30.15

5/16/2013 10:57 0.1 0.0 0.0 0.1 21.3 0 0 29.95

6/14/2013 12:18 0.0 0.0 0.0 0.0 20.7 0 0 29.86

13:22 0.0 0.0 0.0 0.0 20.9 0 0 30.16

17:24 0.0 0.0 0.0 0.0 21.1 0 0 30.14

5/16/2013 16:44 0.1 0.0 0.0 0.0 22.6 0 0 29.95

6/14/2013 12:12 0.0 0.0 0.0 0.0 20.7 0 0 29.86

Duplicate-1 (VP-6) 4/17/2013 18:00 0.1 66.7 >>> 25.7 0.1 12 18,000 30.14

Duplicate-1 (VP-1) 5/16/2013 16:19 3.9 53.0 >>> 37.9 0.0 5 7,500 29.95

Duplicate-2 (VP-21) 5/16/2013 16:47 3.6 17.4 >>> 19.8 0.1 13 19,500 29.95

Duplicate-1 (VP-26) 6/14/2013 15:45 0.7 23.1 >>> 25.5 0.1 8 12,000 29.86

Duplicate-2 (VP-27) 6/14/2013 15:40 0.0 39.0 >>> 32.5 0.3 13 19,500 29.86

Notes:

LEL = Lower Explosive Limit.

ppm-v = Parts per million - volume.

in-Hg = Inches of Mercury.

µg/m3 = micrograms per cubic meter.

VOCs (ppm) =  Volatile Organic Compounds (parts per million)

>>> = Greater than the linear upper limit of the instrument which is 100% of the LEL for Methane (5%)

Bolded cells indicate methane concentration exceeding the lower explosive limit (5% Methane) or 

hydrogen sulfide concentration exceeding the IHSB Vapor Intrusion Screening Levels - Acceptable Soil-Gas Concentration.(1,460 µg/m3).

See Figure 2A for sample locations and results.

NM = Not Measured

* = Converted meter readings from ppm-v to µg/m3 for comparison to IHSB Residential Vapor Intrusion Screening Levels - Acceptable Soil-Gas Concentration.
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SEPTIC
FIELD

VP-24   5-16-2013
Methane                32.0%
Hydrogen Sulfide  22,500 ug/m3

VP-25   5-16-2013
Methane                54.5%
Hydrogen Sulfide  31,500 ug/m3

VP-26   5-16-2013
Methane                22.0%
Hydrogen Sulfide  4,500 ug/m3
VP-26   6-14-2013
Methane                22.4.0%
Hydrogen Sulfide  15,000 ug/m3

VP-27   5-16-2013
Methane                39.0%
Hydrogen Sulfide  13,500 ug/m3
VP-27   6-14-2013
Methane                38.8%
Hydrogen Sulfide  16,500 ug/m3

VP-28   5-16-2013
Methane                20.6%
VP-28   6-14-2013
Methane                15.9%

VP-29   5-16-2013
Methane                21.1%

VP-30   5-16-2013
Methane                16.5%
Hydrogen Sulfide  7,500 ug/m3
VP-30   6-14-2013
Methane                10.6%

VP-32   5-16-2013
Methane                14.8%
VP-32   6-14-2013
Methane                13.7%

VP-22   6-14-2013
Hydrogen Sulfide  1,500 ug/m3
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VP-1   5-16-2013
Methane                53%
Hydrogen Sulfide  12,000 ug/m3

VP-2   5-16-2013
Methane                57.6%
Hydrogen Sulfide  25,500 ug/m3

VP-5   5-16-2013
Methane                42.6%
Hydrogen Sulfide  4,500 ug/m3

VP-6   5-16-2013
Methane                64.3%
Hydrogen Sulfide  64,500 ug/m3

VP-7   5-16-2013
Methane                19.9%
Hydrogen Sulfide  4,500 ug/m3
VP-7   6-14-2013
Hydrogen Sulfide  1,500 ug/m3

VP-8   5-16-2013
Methane                28.7%
VP-8   6-14-2013
Methane                7.9%

VP-9   5-16-2013
Methane                24.2%
Hydrogen Sulfide  3,000 ug/m3

VP-11   5-16-2013
Methane                27.2%
VP-11   6-14-2013
Methane                18.6%

VP-12   5-16-2013
Methane                22.8%
Hydrogen Sulfide  9,000 ug/m3
VP-12   6-14-2013
Methane                19.5%

VP-15   5-16-2013
Methane                11%
VP-15   6-14-2013
Methane                9.3%

VP-17   5-16-2013
Methane                10.9%
Hydrogen Sulfide  3,000 ug/m3

VP-21   5-16-2013
Methane                16.4%
Hydrogen Sulfide  12,000 ug/m3
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Flemington Landfill, Wilmington, North Carolina  June 26, 2013   
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