
 

 
4 Executive Blvd., Ste.303, Suffern, NY 10901 | 845-357-1510 | eFax 703-671-6676 

Environmental Consultants & Contractors 

March 26, 2019 
File No. 02219702.00                                                             

Mr. Vincent Prieto  
President  
New Jersey Sports and Exposition Authority 
One DeKorte Park Plaza 
Lyndhurst, New Jersey 07071 
  

SUBJECT:  Surface Emissions Monitoring 
Keegan Landfill  

 

Dear Mr. Prieto: 

On March 18, 2018, SCS Engineers conducted surface emissions monitoring (SEM) on a portion of 
the Keegan Landfill (Landfill).  This letter summarizes the work performed and presents the data 
collected.  The letter is organized as follows: 

 Landfill Background 
 Monitoring Methodology and Equipment 
 Monitoring Results 
 Findings and Conclusions 
 Recommendations 

BACKGROUND 
The Keegan Landfill, which is owned by New Jersey Sports and Exposition Authority (NJSEA) and 
operated by Waste Management, Inc. (WM), is located in the Town of Kearny, Hudson County, New 
Jersey.  The Landfill is approximately 95 acres and accepts primarily construction and demolition 
waste.  The Landfill is a single mound-type landfill, constructed atop a historical municipal solid 
waste (MSW) dump site.  The Landfill began receiving construction and demolition (C&D) waste in 
2009. The entire landfill footprint is surrounded by a bentonite-slurry cutoff wall, which includes a 
leachate collection system. Collected leachate is pretreated for hydrogen sulfide (H2S), prior to 
discharge to the local sewer system. 

The Landfill is bordered on the northeast and east by a freshwater marsh.  Industrial facilities are 
located to the north and south of the Landfill.  Industrial facilities also bound the site to the west, but 
quickly transition to residential properties. 

Numerous odor complaints have been made against the Landfill and a daily ambient air monitoring 
program was implemented on February 22, 2019 in response to the complaints.  Based on the 
results of the daily ambient air monitoring program (submitted under separate cover), SEM for 
methane and H2S was recommended as a next step to supplement daily perimeter monitoring.  

Odors typically result when LFG generated in a Landfill is not fully collected and controlled, and 
escapes as fugitive LFG emissions. The principal components of LFG (methane and carbon dioxide) 
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are odorless gases. LFG odors are typically caused by various odiferous compounds present in the 
LFG, such as reduced sulfur compounds. Hydrogen sulfide is particularly odiferous and usually is the 
most prevalent sulfur compound in LFG. Hydrogen sulfide, which has a characteristic rotten egg 
odor, has a low odor threshold, which means that people can detect its odor at very low 
concentrations. The Agency for Toxic Substances and Disease Registry (ASTDR) reports that odors 
derived from H2S are typically detected at concentrations as low as 0.5 ppb to 3 ppb.  Fugitive LFG 
emissions, with H2S present in the gas, are likely to result in detectable odors. 

Many C&D landfills in the Northeast rely on active LFG collection and control systems for odor 
control. 

MONITORING METHODOLOGY AND EQUIPMENT 

Methodology 
The SEM event was targeted for the southwest side slopes and plateau area of the Landfill as these 
areas were areas of suspected emissions (see Drawing in Attachment 1). 

While the Landfill is not subject to SEM requirements of the New Source Performance Standards 
(NSPS) for municipal solid waste landfills, 40 CFR 60 Subpart WWW, the methane monitoring was 
generally conducted as specified in 40 CFR 60.755 (c) and (d), and 40 CFR 60, Appendix A, Method 
21.  

Monitoring took place over a surface emissions monitoring route consisting of a serpentine path over 
the southwest side slopes and plateau area of the Landfill, with monitoring points at 30 meter 
intervals. Hydrogen sulfide monitoring was performed at the same locations as the methane SEM. 

Surface monitoring was conducted at all monitoring points, with the tip of the instrument probe at 
between five and ten centimeters (two to four inches) above the landfill surface.  The SEM event was 
conducted on a day with typical meteorological conditions, as defined in CFR 60.755(c)(3), and 
excluded periods within 24 hours following a rain event greater than 0.25 inches total (per 24-hour 
period) and, when wind speeds were measured greater than 14 mph average, as indicated by hand-
held anemometer.  An area of active landfilling operations was excluded from monitoring.  Basic 
meteorological conditions, including temperature, wind speed, rainfall, weather conditions and 
barometric pressure, were noted at the start of the day of monitoring and recorded on Calibration 
and Pertinent Data Forms, included in Attachment 2.  Wind speed and direction at each monitoring 
location were also measured and recorded. 

Monitoring Equipment and Calibration 
SEM for methane was conducted with a field portable flame ionization detector (FID), utilizing a 
Thermo Scientific model TVA 1000B FID. Equipment type, serial number and pertinent equipment 
information are recorded on Calibration and Pertinent Data Forms for the FID equipment (see 
Attachment 2).   

A Jerome Model 631X meter was utilized for monitoring H2S. The equipment type, serial number and 
certification of calibration is included in Attachment 2.   
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A handheld Kestrel Model 4500 anemometer was used to measure wind speed and direction during 
monitoring (Serial No. 735106).  

Calibration 
Prior to the commencement of surface emissions monitoring, the FID equipment was calibrated in 
accordance with the manufacturer’s recommended procedures and 40 CFR 60.755 (c) and (d), and 
40 CFR 60, Appendix A, Method 21, using zero air and a certified span calibration gas containing 
500 ppm methane in air. The procedure for calibration precision and response time was performed 
prior to the SEM. A post-monitoring calibration check was also performed for each instrument at the 
end of each monitoring event day. 

The Jerome 631-X meter’s gold film sensor is inherently stable and does not require frequent field 
calibration.  The Jerome 631-X is factory calibrated using laboratory equipment containing NIST 
traceable permeation tubes. In order to calibrate the Jerome 631-X, a sophisticated calibration 
system is required that ensures stability of the calibration gas source, eliminates any pressure in the 
calibration gas stream, and controls the temperature of the calibration environment.  The meter was 
calibrated on January 11, 2019 in accordance with the manufacturer’s specifications.   

Calibration Precision 
After the initial calibration of the FID instrument each day, instrument precision was calculated by 
running zero air gas through the instrument and then switching to the 500 ppm methane calibration 
gas and recording the reading. This procedure was performed three times during each calibration 
event to verify instrument precision.  In accordance with 40 CFR 60.755 (c) and (d), and 40 CFR 60, 
Appendix A, Method 21, to be considered successful, the instrument reading during the calibration 
precision check must be within 10 percent of calibration gas concentration (i.e. 500 ppm +/- 10%).   
All of the calibration precision checks performed were successful, reading within 10 percent of 500 
ppm. Therefore, the instrument precision was deemed to be in compliance.  Results of FID 
calibration precision are recorded on Calibration and Pertinent Data Forms, included in Attachment 
2.  

In accordance with the manufacturer’s recommendations, the Jerome meter was regenerated and 
zero adjusted prior to the start of the SEM.   

Instrument Response Time 
After the initial calibration of the FID instrument, instrument response time was calculated by placing 
the instrument on the zero air and quickly switching to the calibration gas and recording the time 
from switching gases until the instrument reads 90 percent of the calibration gas concentration (i.e. 
500 ppm). This procedure was completed three times during each calibration event to verify 
instrument response time.  In accordance with 40 CFR 60.755 (c) and (d), and 40 CFR 60, Appendix 
A, Method 21, to be considered successful, the instrument response time must be within 30 
seconds.   The calibration response time checks performed were successful, with an average 
response time less than 30 seconds. Therefore, the instrument response was deemed to be in 
compliance.  Results of instrument response are recorded on Calibration and Pertinent Data Forms, 
included in Attachment 2. 
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The Jerome 631-X was operated with a response time of 30 seconds.  This is the manufacturers 
recommended response time for samples with concentrations ranging between 0.001 and 0.099 
ppm H2S for an accuracy of +/- 0.003 ppm at 0.050 ppm. 

MONITORING RESULTS 
The SEM event was performed on March 18, 2019. Weather conditions were recorded at the start of 
the event.  Additional weather condition data, for the Newark Airport, is provided in Attachment 3 to 
show the wind conditions and prior day’s rainfall amount.   

A total of 115 points were monitored on the operating area of the Landfill, not at the property 
boundary, along the pathway identified on the drawing in Attachment 1.   We note that points 110 
through 119 could not be monitored due to active landfilling operations.  The monitoring data is 
provided in Attachment 3. 

NSPS considers methane concentrations above 500 ppm (0.05 percent), measured during a SEM 
event, as exceedances, requiring correction actions and rechecks. This is a surrogate for 
measurement of landfill gas that is typically generated within an MSW landfill. For non-regulatory, or 
informational SEM, we have considered 100 ppm as the threshold for further consideration 
regarding methane emissions. Methane concentrations greater than 100 ppm were detected at five 
(5) locations during the event (see Drawing in Attachment 4). There were no methane concentrations 
measured along the side slopes of the landfill greater than 100 ppm.    

NJDEP considers H2S concentrations in excess of 30 ppb over a 30-minute period at the property 
boundary as a violation of NJAC and requires corrective action.  While the SEM did not continuously 
monitor one location for 30 minutes, we selected 30 ppb as the threshold for further consideration 
regarding the H2S concentrations. H2S concentrations greater than 30 ppb were detected at 41 
locations during the event (see Drawing in Attachment 4). The majority of the elevated 
concentrations were measured on the south slope and the top plateau area of the Landfill. 

Wind direction was generally noted from the northwest at speeds ranging from zero to 12.3 miles per 
hour (mph), as measured by the Kestrel.  The wind speeds were below the NSPS regulatory limit of 
14 mph.  

FINDINGS AND CONCLUSIONS 
 
While the wind direction appeared consistent, the wind speeds were highly variable during the 
monitoring event.  The changing wind speeds can affect the concentrations measured at a particular 
location.  Concentrations of H2S were graphed with the wind speed.  There does not appear to be a 
correlation of lower wind speeds to higher concentrations of H2S as might be expected (see graph in 
Attachment 5).    

LFG generation at C&D landfills is lower than that from MSW landfills due to waste composition and 
degradation rates. The highest methane concentration measured was 1,032 ppm (Tag 68) or 0.10 
percent and only five readings were greater than 100 ppm.  This is an indication of the lower landfill 
gas generation rate in the Landfill.    
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While 30 ppb is the threshold for discussion, approximately 5-10 ppb is the concentration in which 
H2S can be detected. The majority of the H2S concentrations greater than 30 ppb appear at the 
break in grade and top plateau area of the landfill.  On the top plateau area, the majority of the H2S 
concentrations greater than 100 ppb are towards the northern limit of the monitoring area (see 
highlighted locations on Drawing in Attachment 4).  This could indicate that H2S was emitted from 
the landfill area to the north, beyond the area monitored during this event.  

We also note that there is not a significant correlation between the methane concentrations greater 
than 100 ppm and the H2S concentrations greater than 30 ppb.  This may indicate that hydrogen 
sulfide gas is generated in higher volumes than methane gas due to the sulfur-containing 
compounds in the waste disposed at the Landfill.  While the majority of the monitored locations do 
not have significantly high methane concentrations, there are numerous locations with relatively high 
hydrogen sulfide concentrations that are capable of causing offsite odors.   

RECOMMENDATIONS 
We recommend expansion of the SEM to identify areas of emissions from all areas of the landfill.  
We recommend performing the SEM on calmer wind days to eliminate the variable of the wind from 
the sampling process. 

We recommend improvements to daily and intermediate cover procedures.  During the SEM, 
technicians noticed irregular coverage of the waste with topsoil, this exposure could be provide 
pathways for gas to migrate from the Landfill.  

We recommend installation of an active LFG collection and control system. A well-designed and 
operated LFG collection and control system is the best management practice for LFG-related odors. 

Please review and call to discuss. 

Sincerely, 

Lisa K. Wilkinson, P.E. Gregory P. McCarron, P.E. 
Project Manager Project Director
SCS ENGINEERS SCS ENGINEERS

cc:  T. Marturano, NJSEA
C. Sanz, NJSEA
A. Levy, NJSEA
J. Stewart, Lowenstein Sandler
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Instrument Info     Make/Model: Serial No:

Cal Gas Info Manufacturer
Span Gas:
Zero Gas:

Calibration Precision = / X 100%

= / X 100%

= %

Average Response Time:

ppm

ppm

ppm ppm

NSPS Surface Emissions Monitoring
Calibration and Pertinent Data Form

Date: 03/18/19 Site: Keegan NJ LF Job Number: 02219702.00

30.29 "Hg

Air Temperature: 47 oF General Weather Conditions: Partly Cloudy

Technician(s): Raymond Morgan

Weather Observations

Wind Speed: 9 MPH Wind Direction: WNW Barometric Pressure:

Calibration Information

ppm490

Foxboro / TVA1000B 34945693

3/1/2020
Expiration Date

Landtec 4707502
Lot # Concentration

Procedure: Calibrate the instrument. Make a total of three measurements by alternating zero air and 

the calibration gas. Record the readings and calculate the average algebraic difference between the 

instrument reading and the calibration gas as a percentage. The calibration precision must be

less than or equal to 10% of the calibration gas value.

Trial Zero Air Reading (ppm) Cal Gas Reading (ppm) |Cal Gas Conc. – Cal Gas Reading|

ppm

Pre-monitoring Calibration Precision Check

03/1/2020Landtec 4706715

3 1.83 507 17
Average Difference: 15

1 1.65 502 12
2 1.27 505 15

Procedure: Introduce zero concentration methane/H2S into the instrument.  Quickly change to the 

calibration gas and record stabilized reading.  Record the amount of time it took the instrument to read 90% 

of the stabilized reading.  This average response time must be less than or equal to 30 seconds.

Trial 

Average Difference Cal. Gas Conc.

15 490

2.99

Pre-monitoring Response Time Check

Stabilized Reading
on Cal Gas

90% of 
Stabilized Reading

Time to Reach 90% of Stabilized 
Reading (Seconds)

   Average Background Reading: 6.12 ppm

Post-monitoring Calibration Precision Check

Zero Air Reading: 2.61 Cal Gas Reading: 508

5

525
521
533

473
469
480

Notes/Comments:

Background Concentration Checks

Upwind Location Description: West Side of LF on access Rd. Reading: 1.87

Downwind Location Description: East Side of LF on access Rd. Reading: 10.37

3

1
2

5
5
5

1613LKW
Rectangle
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Monitoring Station 

(x100')
TIME

CH4 Concentration 

(ppm) 

H2S Concentration 

(ppm) 

Wind 

Direction 

Wind 

Speed 

(mph)

Comments

0 10:02 11 0.006 NW 3.8

1 10:04 9 0.008 NW 8.4

2 10:05 12 0.007 NW 7

3 10:07 7 0.024 NW 6.4

4 10:09 8 0.02 NW 2.4

5 10:12 8 0.029 ‐ 0 odors

6 10:14 5 0.039 NW 2.7 odors

7 10:15 21 0.072 NW 1.6 odors

8 10:17 14 0.039 ‐ 0 odors

9 10:18 8 0.031 NW 1.1 odors

10 10:19 7 0.017 NW 1.5

11 10:20 ‐2 0.004 NW 4.1

12 10:22 ‐4 0.003 NW 2.9

13 10:23 ‐4 0.003 NW 4.1

14 10:24 ‐4 0.003 NW 1.8

15 10:26 ‐5 0.003 NW 2.5

16 10:27 ‐5 0.003 NW 4.7

17 10:28 ‐5 0.003 NW 2.2

18 10:30 ‐5 0.003 NW 3

19 10:31 ‐5 0.003 NW 0

20 10:33 ‐5 0.003 ‐ 0

21 10:34 ‐5 0.004 NW 3

22 10:36 ‐5 0.004 ‐ 0

23 10:37 ‐5 0.004 ‐ 0

24 10:40 ‐5 0.004 ‐ 0

25 10:44 ‐2 0.005 NW 1.2

26 10:45 2 0.005 NW 4.2

27 10:47 ‐4 0.004 NW 3.1

28 10:50 11 0.005 NW 5.4

29 10:52 ‐4 0.005 NW 3.6

30 10:55 ‐5 0.005 NW 2.3

31 10:57 ‐5 0.005 NW 3.2

32 10:59 ‐3 0.005 NW 2.8

33 11:02 ‐4 0.005 NW 1.5

34 11:05 ‐3 0.005 NW 4.1

35 11:06 ‐4 0.04 NW 4.7

36 11:08 1 0.014 NW 2 odors

37 11:11 6 0.024 NW 4.8 odors

38 11:12 6 0.033 NW 4 odors

39 11:14 12 0.009 NW 3.5

40 11:36 18 0.016 NW 4.2

41 11:38 4 0.006 NW 3.9

42 11:39 2 0.008 NW 3.8

43 11:40 3 0.004 NW 5

44 11:48 2 0.009 ‐ 0

45 11:48 13 0.013 NW 5.3

46 11:49 13 0.012 NW 9.5

Methane and Hydrogen Sulfide Surface Emission Monitoring Results

Keegan Landfill 

Toe of Slope

Landfill Sideslopes

Page 1 of 3



Monitoring Station 

(x100')
TIME

CH4 Concentration 

(ppm) 

H2S Concentration 

(ppm) 

Wind 

Direction 

Wind 

Speed 

(mph)

Comments

47 11:52 13 0.007 NW 9.2

48 11:57 21 0.035 NW 7.7

49 11:58 56 0.044 NW 12.3

50 12:01 20 0.024 NW 3.9

51 12:04 14 0.006 NW 4.3

52 12:06 44 0.005 NW 4.1

53 12:07 23 0.012 NW 7.1

54 12:09 43 14 NW 4.4 odors

55 12:13 30 0.038 NW 3.7 odors

56 12:15 104 0.09 NW 6.8 odors

57 12:18 58 0.006 NW 7.8 odors

58 12:23 153 0.125 NW 4.3 Visible emissions and odors

59 12:28 43 0.004 NW 7.3 Odors

60 12:30 7 0.004 NW 10.3 Odors

61 12:31 49 0.14 NW 7.9 Odors

62 12:33 91 0.17 NW 6.6 Odors

63 12:36 3 0.004 NW 8 Odors

64 12:38 43 0.005 NW 6.9 Odors

65 12:40 16 0.007 NW 4.3 Odors

66 12:43 5 0.004 NW 10.3 Odors

67 12:46 75 0.71 NW 9.8 Odors

68 12:47 1032 1.5 NW 9 Odors

69 12:50 49 2 NW 6.8 Odors

70 12:53 52 0.007 NW 9.1 Odors

71 12:55 65 0.28 NW 2.7 Odors

72 12:57 345 0.19 NW 11.4 Odors

73 13:00 50 0.038 NW 7.1 Odors

74 13:05 37 0.008 NW 4.2 Odors

75 13:11 39 0.009 NW 6 Odors

76 13:14 53 0.014 NW 10.6 Odors

77 13:17 27 0.018 NW 6.6 Odors

78 13:20 27 0.026 NW 6.9 Odors

79 13:22 20 0.025 NW 4.6 Odors

80 13:25 32 0.02 NW 6.3 Odors

81 13:27 10 0.015 NW 5.1 Odors

82 13:30 234 0.006 NW 4.1

83 13:32 25 0.006 NW 2

84 13:35 16 0.009 NW 8.5

85 13:38 56 0.023 NW 3.8

86 15:24 24 0.003 NW 1.8

87 15:27 4 0.012 NW 10.4

88 15:29 29 0.037 NW 5.4

89 15:31 43 0.033 NW 6.4

90 15:34 5 0.007 NW 6.2

91 15:38 79 0.019 NW 5.6

92 15:40 34 0.18 NW 5.4 Odors

93 15:41 17 0.047 NW 6.1 Odors

94 15:43 ‐1 0.03 NW 7.6 Odors

95 15:45 28 0.15 NW 3.3 Odors

96 15:46 9 0.009 NW 5.7 Odors

97 15:50 31 0.029 NW 5.9 Odors

98 15:51 52 0.15 NW 11.8 Odors

99 15:53 12 0.13 NW 8.9 Odors

Top Plateau of Landfill
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Monitoring Station 

(x100')
TIME

CH4 Concentration 

(ppm) 

H2S Concentration 

(ppm) 

Wind 

Direction 

Wind 

Speed 

(mph)

Comments

100 15:55 44 0.16 NW 8.6 Odors

101 15:56 52 0.037 NW 7.2 Odors

102 15:59 32 0.051 NW 11.8 Odors

103 16:00 106 0.024 NW 9.8 Odors

104 16:02 32 0.11 NW 7 Odors

105 16:03 76 0.45 NW 8.7 Odors

106 16:05 28 0.21 NW 9.9 Odors

107 16:07 42 0.17 NW 10.2 Odors

108 16:08 52 1.1 NW 9.7 Odors

109 16:09 27 0.027 NW 6.6 Odors

120 16:12 28 0.084 NW 8.2 Odors

121 16:14 19 0.04 NW 7.9 Odors

122 16:15 26 0.56 NW 6.4 Odors

123 16:16 24 0.072 NW 8.5 Odors

124 16:17 57 0.081 NW 11.8 Odors

Minimum ‐5 0 0.0

Maximum 1032 14 12.3

Average 5.5

Methane >100 ppm 106

H2S >0.30 ppm 0.072

H2S >0.1 ppm 0.17

Points 110‐119 not monitored ‐ Active Area
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