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MEMO 
 
TO:   S. Wilsey, GHD 
FROM: S. Foster, CPF Associates, Inc. 
DATE: May 29, 2018 
RE: Evaluation of Ambient Air Monitoring Data Collected in Vicinity of High Acres Landfill  
 

 
SUMMARY  
 
This memo presents an evaluation of seven weeks of hydrogen sulfide (H2S) monitoring data 
collected in the vicinity of High Acres Landfill which is located in the towns of Perinton and Macedon, 
New York.  The study was conducted by CPF Associates, Inc., a Maryland-based scientific research 
and consulting firm with in-depth experience in environmental and public health assessment of solid 
and hazardous waste management methods.  CPF prepared this evaluation at the request of GHD, 
the professional services firm conducting H2S air monitoring at the landfill.  
 
The evaluation examined H2S ambient air concentrations measured every 10 minutes from March 6 
through April 24, 2018 at locations around the High Acres Landfill as well as at a school about 1.5 
miles northwest of the landfill.  Out of the total 35,401 air samples analyzed during this period, only 
12 had detectable levels of H2S ranging from 3 parts per billion (ppb) to 6 ppb.  The detected 
concentrations occurred at two monitoring locations north and south of the landfill.  A review of the 
detected H2S results relative to wind direction showed no consistent evidence of a landfill-related 
impact. 
 
The H2S data were compared to health-protective air concentrations to determine whether they 
suggest a concern to public health and to New York’s ambient air quality standard which is intended 
to prevent disagreeable odors.  All of the H2S concentrations reported over the seven-week period 
were below available health-protective air concentrations, indicating that adverse health effects are 
not expected even at sampling locations near the landfill boundary.  All the concentrations were also 
below New York’s ambient air quality standard for H2S. 
 
 In sum, this evaluation showed that there is no evidence of a health threat from H2S based on the 
evaluated air measurements collected in the vicinity of the landfill. 
 
PROJECT OVERVIEW 
 
High Acres Landfill is a municipal solid waste (MSW) landfill located in the towns of Perinton and 
Macedon, New York, which is owned and operated by Waste Management of New York, LLC 
(WMNY).   Ambient air monitoring for H2S has been conducted since March 6, 2018 at four landfill 
boundary locations and a school about 1.5 miles from the landfill in accordance with a plan 
developed by WMNY and GHD in conjunction with the New York State Department of Environmental 
Conservation (NYSDEC) and the Town of Perinton .  Concentrations of H2S in air are measured every 
10 minutes.  The monitoring program is being implemented by GHD, a professional services firm with 
expertise in air quality, engineering and waste management.      
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With a long record of air measurements now available, GHD requested an evaluation of the data to 
determine whether the concentrations indicate a risk to public health.  Accordingly, this memo 
presents an evaluation of the H2S air measurements relative to public health protection levels.  The 
study was conducted by CPF Associates, Inc., a Maryland-based scientific research and consulting 
firm with in-depth experience in environmental and public health assessment of solid and 
hazardous waste management methods.   
 
SITE BACKGROUND 
 
High Acres Landfill began operations in 1971 and is located on a roughly 1,000 acre property.  The 
total area permitted for MSW landfilling is 366 acres, within which 218 acres have been constructed 
for disposal.  Other operations at the property include a recycling facility which accepts paper, 
metal, glass and plastic, plus a composting facility which accepts yard waste.  A portion of the 
landfill used from 1971 to 1994 (72 acres) has been fully capped and closed, while the remaining 
constructed area (123 acres) is available for ongoing waste disposal.  The landfill is permitted to 
accept up to 3,500 tons of waste per day from a variety of counties in New York but it does not 
accept hazardous waste (WM 2017).     
 
Landfill gas is generated at all MSW landfills as a natural by‐product of the biological decomposition 
(biodegradation) of organic materials that have been disposed. The amount of landfill gas 
generated depends on many factors including but not limited to the type and amount of waste 
present in the landfill, the age of the waste, and environmental characteristics inside the landfill 
(e.g., oxygen content, moisture content, pH, and temperature).   
 
Many methods are used to control and limit emissions of landfill gas and odors from MSW landfills.  
At High Acres, landfill gas is collected and controlled by a gas collection and control system which 
consists of vertical gas extraction wells, horizontal gas collectors and header connection pipes. The 
collected gas is conveyed to two on-site landfill gas flares for destruction or to a landfill gas-to-
energy plant comprised of a series of internal combustion engines.  Combustion of landfill gas at 
high temperature converts compounds present in the landfill gas into toxicologically inert and 
odorless materials such as carbon dioxide and water vapor.  The landfill gas flares and internal 
combustion engines destroy approximately 99% of the methane and are at least 97% efficient in 
destroying non-methane organic compounds present in landfill gas (WM 2018, USEPA 2008).  
Additional methods commonly used to control landfill gas and reduce odors at landfills include 
limiting the size of the working face where newly disposed waste is placed, installing cover 
materials over certain waste disposal areas, limiting as appropriate acceptance of highly odorous 
waste streams, using odor control products near waste disposal areas, and installing additional 
landfill gas collection wells and horizontal collection pipes. 
 
Since the third quarter of 2017, odor complaints associated with the landfill began increasing.  In 
response, WM designed and began implementing a plan in conjunction with NYSDEC to mitigate 
odor issues at the landfill.  A variety of mitigation measures have since been conducted including, 
but not limited to, air monitoring and engineering modifications (GHD 2018, WM 2018).   
 
Engineering related modifications at the landfill have included, for example, installing over 10,000 
feet of new horizontal landfill gas collection piping, placing additional geomembrane cover and 
limiting waste disposal in landfill areas associated with odors, adding staff to increase monitoring 
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and maintenance of the landfill gas collection system, and replacing and repairing underperforming 
wells and piping in the landfill gas collection system.   
 
The air monitoring program has focused on H2S and methane.  Methane is a dominant landfill gas 
constituent and H2S is a common odorant associated with MSW landfills.  Beginning in March 2017, 
ambient air monitoring for H2S has been conducted at four boundary locations around the landfill  
as well as at a fifth location -- the Dudley School/ Northside School combined campus (1.5 miles 
northwest of the landfill boundary) (see Figure 1).  GHD implements the H2S monitoring program 
and provides reports with the H2S monitoring results on a weekly basis to the Town of Perinton, the 
Town of Macedon and NYSDEC.  In addition, methane is measured every three months across the 
surface of the landfill in accordance with the landfill’s permit requirements, but the target 
concentration used to determine whether additional investigation and mitigation may be required 
was lowered from 500 parts per million (ppm) to 200 ppm as part of WM’s efforts to address odor 
concerns.   
 
HYDROGEN SULFIDE AMBIENT AIR MONITORING AT HIGH ACRES LANDFILL 
 
As indicated, starting on March 6, 2018, air samples have been regularly collected at the five 
monitoring locations.  Air is analyzed for H2S every 10 minutes using an Acrulog H2S Parts Per 
Billion Monitor.  This monitor has an H2S detection limit of 5 ppb but can report concentrations as 
low as 3 ppb.  Each air sample is collected over a three-minute period and then the H2S 
concentration in this sample is measured by the Acrulog instrument (Eppinger 2018).  All 
measurements are stored in the instrument until they are downloaded to and saved on a laptop 
computer via Bluetooth connection.  Additionally, wind speed and direction are also recorded every 
10 minutes from a meteorological station located at the landfill site.   
 
This evaluation focused on the H2S ambient air concentrations measured every 10 minutes from 
March 6 through April 24, 2018.  The data were provided to CPF by GHD in an excel spreadsheet as 
well as in each of the weekly monitoring reports.  The data were evaluated by CPF as provided by 
GHD.   
 
A summary of the H2S sampling results for the seven-week period is provided in Table 1.  Out of the 
total 35,401 air samples analyzed through April 24, 2018, only 12 had detectable levels of H2S (i.e., 
detection percentage of 0.03%).  The detectable concentrations were measured at two of the 
sampling locations - the North Monitoring Station and the South Monitoring Station - at 
concentrations ranging from 3 ppb to a maximum of 6 ppb.  No H2S was ever detected at three of 
the sampling locations -- the West Monitoring Station, the East Monitoring Station and the School 
Monitoring Station.   
 
POTENTIAL INFLUENCE OF HIGH ACRES LANDFILL ON H2S AMBIENT AIR SAMPLES 
 
Samples of H2S in air, including those collected for this monitoring program reflect the combined 
contribution of all local and regional sources on air quality, and not any particular potential 
emission source.  H2S can be present in ambient air due to both natural and man-made sources.  
Natural sources include gases from swamps, stagnant bodies of water, and crude petroleum and 
natural gas.  Examples of man-made sources include municipal sewers and sewage treatment 
plants, MSW landfills, animal containment and manure-handling operations, pulp and paper 
operations, and petroleum refineries and natural gas plants (ATSDR 2016).   
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Figure 1  
Ambient Air Monitoring Locations 
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Table 1 
Summary of Hydrogen Sulfide Ambient Air Monitoring Results 

(March 6, 2018 - April 24, 2018) 
 

Data Summary  
West 

Monitoring 
Station  

North 
Monitoring 

Station 

East 
Monitoring 

Station  

South 
Monitoring 

Station  

School 
Monitoring 

Station 
Totals 

Number of 
samples 7,104 7,072 7,077 7,053 7,095 35,401 

Number of 
Detected 
Concentrations 

0 3 0 9 0 12 

Percent Detected 0% 0.04% 0% 0.13% 0% 0.03% 

Minimum 
Concentration (a) 0 (<3 ppb) 0 (<3 ppb) 0 (<3 ppb) 0 (<3 ppb) 0 (<3 ppb) 0 (<3 ppb) 

Maximum 
Concentration 0 (<3 ppb) 5 0 (<3 ppb) 6 0 (<3 ppb) 6 

(a) The Acrulog monitor measures H2S in air samples collected over a three-minute period.  The instrument has a 
reported H2S detection limit of 5 ppb but has recorded concentrations as low as 3 ppb.   
 
Concentrations of H2S in air from natural sources have been estimated to range between 0.11 ppb 
and 0.33 ppm.  In urban areas, H2S air concentrations are generally less than 1 ppb but can be as 
high as 22 ppb (ATSDR 2016, Health Canada 2017).  Indoor air concentrations of hydrogen sulfide in 
homes have been reported to range from 0.2 - 2.2 ppb (ATSDR 2012).  Concentrations of H2S above 
10 ppb and even higher than 100 ppb have been reported near oil and gas production facilities in 
the US and Canada (Macey et al. 2014, Health Canada 2017).   
 
The potential for High Acres Landfill to influence the air measurements was addressed by 
considering wind directions when detectable concentrations of H2S were measured.  Each of the 12 
samples (based on three-minute sampling periods) in which H2S was detected was classified as 
downwind, possibly downwind, or upwind of the landfill based on wind directions measured 
concurrently at the on-site meteorological station at the same time the H2S monitoring was being 
undertaken.  Samples upwind of the landfill would not be affected by potential landfill gas 
emissions, while downwind samples or possibly downwind samples could potentially have been 
affected.  Of the 12 detected H2S concentrations, four were downwind, two were possibly 
downwind and six were upwind.  The highest concentration (6 ppb) was measured when the sample 
location was upwind of the landfill.  Overall, the detected concentrations were generally similar 
regardless of wind direction.  These results show no consistent pattern of H2S concentrations 
relative to wind direction and thus no clear association with the landfill. 
 
PUBLIC HEALTH EVALUATION  
 
The monitoring data were evaluated to determine whether they suggest a concern to public health.  
This was accomplished by comparing the concentrations to comparison values (CVs) for the 
inhalation pathway of exposure.  The CVs are developed by regulatory agencies and public health 
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scientists based on scientific information about the toxicity of chemical substances.  When these 
values are derived, safety factors are generally incorporated to ensure that they are protective of 
human health. 
 
The CVs for H2S were identified from several sources, taking into account the three-minute 
sampling duration for each H2S concentration and the seven-week time period covered by the 
monitoring data.  To be comparable, the averaging time of CVs should ideally be matched to the 
sampling durations and monitoring periods of the data being evaluated.  This means that 
appropriate CVs for this evaluation should be derived for exposure durations of minutes or hours 
(corresponding to short-term acute exposures) to several weeks (subchronic exposures).  Table 2 
presents available CVs applicable to the H2S monitoring data.  This includes the CVs from NYSDEC, 
the Agency for Toxic Substances and Disease Registry (ATSDR), California EPA (CALEPA) and the US 
Environmental Protection Agency (USEPA).  For example, the CVs for a 1-hour exposure period 
range from a low of 10 ppb (New York’s ambient air quality standard which is intended to prevent 
disagreeable odors) to 510 ppb (USEPA’s acute exposure guideline level).  The shortest exposure 
time frame for a CV is 10 minutes, for which USEPA has identified an acute exposure guideline level 
of 750 ppb.   
 
If a compound’s air concentration is lower than its CV, adverse effects are not expected to occur.  If 
a compound’s air concentration exceeds its CV, this does not mean that adverse effects will occur 
among exposed populations because of the conservative assumptions included in the derivation of 
the CV.  Rather it indicates a need for further investigation to help determine whether or not its 
level in air presents a public health concern. 
 
All of the H2S concentrations measured over the seven-week period were well below the available 
CVs indicating that adverse health effects are not expected even at the sampling locations near the 
landfill boundary.  The highest three-minute concentration (6 ppb) is 125 times lower than the 
shortest-duration CV available (USEPA’s 750 ppb 10-minute AEGL-1).  Average concentrations over 
longer time periods, such as 1-hour to several weeks, would also be lower than all the available 
CVs.1  These findings indicate that H2S concentrations measured from March 6 through April 24 do 
not pose a concern to public health and also are all below NYSDEC’s ambient air quality standard. 
 
Although public health impacts are not expected based on the available data, it is possible that 
odors associated with H2S, often described as a “rotten egg” smell, might be detectable to some 
people.  The concentrations at which different people can detect H2S vary greatly because of the 
many factors that affect odor perception (e.g., personal genetics, age, medical conditions, 
preexisting attitudes and personal historical experiences, to name a few).  The odor detection 
threshold for H2S has been reported to range from as low as 0.4 ppb to higher than 10 ppb 
(Amoore and Hautala 1983, Ruth 1986, Nagata 2004, 3M 2013).  This means that while one person 
may be able to detect H2S at less than 1 ppb, another may not be able to perceive it until the 
concentration is above 10 ppb.  

                                                             
1 Average air concentrations over one hour to several week time periods can be roughly approximated by 
averaging multiple consecutive 10-minute readings.  The concentration in an air sample where a compound is not 
detected may range from zero up to the reported detection limit or the lowest reportable value.   
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Table 2 
Inhalation Comparison Values (CVs) for Hydrogen Sulfide (a) 

 

Organization Criteria or Standard (b) Exposure Time H2S Concentration 
(ppb) 

NYSDEC  Ambient Air Quality 
Standard (based on odor) 1 hr 10 

CALEPA Acute Reference 
Exposure Level (REL) 1 hr 30 

USEPA  
Acute Exposure 
Guideline Level  

(AEGL-1) 

10 min 750 
30 min 600 

1 hr  510 
4 hr 360 
8 hr 330 

ATSDR  Inhalation Minimum Risk 
Level (MRL) 

1-14 days (acute) 70 
15-365 days (intermediate) 20 

(a) Definitions: 
- An AEGL-1 is the airborne concentration of a substance above which it is predicted that the general 
population, including susceptible individuals, could experience notable discomfort, irritation, or certain 
asymptomatic nonsensory effects. However, the effects are not disabling and are transient and reversible 
upon cessation of the exposure. 
- An MRL is an estimate of the daily human exposure to a hazardous substance that is likely to be without 
appreciable risk of adverse non-cancer health effects over a specified duration of exposure. 
- An acute REL is defined as the concentration at which no adverse noncancer health effects are anticipated 
even in sensitive members of the general population, with infrequent one hour exposures. 
(b) The CALEPA acute REL, ATSDR MRLs and USEPA AEGL-1 values are health-based guideline values which 
are not legally enforceable.  California’s rules and regulations also do not apply to this site.   

 
 
CONCLUSIONS 
 
This memo presents an evaluation of seven weeks of H2S monitoring data collected in the vicinity of 
High Acres Landfill which is located in the towns of Perinton and Macedon, New York.  The data 
were evaluated relative to health-protective air concentrations to determine whether they suggest 
a concern to public health.  The study was conducted by CPF Associates, Inc., at the request of GHD, 
the professional services firm conducting the air monitoring.  
 
The evaluation examined H2S ambient air concentrations reported in samples collected every 10 
minutes from March 6 through April 24, 2018 at four locations around the High Acres Landfill and at 
a school about 1.5 miles northwest of the landfill.  Out of the total 35,401 air samples analyzed 
during this period, only 12 had detectable levels of H2S ranging from 3 ppb to 6 ppb.  Detectable 
concentrations occurred at two of the sampling locations (the North Monitoring Station and the 
South Monitoring Station) while H2S was never detected at the other three locations (the West 
Monitoring Station, the East Monitoring Station and the School Monitoring Station).   
 
Each detectable H2S result was characterized as downwind, possibly downwind or upwind based on 
its location relative to High Acres and wind directions during the sampling period.  This examination 
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showed no consistent evidence of a landfill-related impact on H2S concentrations in air.  Rather, 
H2S was not detectable in the vast majority of samples and the concentrations in the few samples 
with detectable H2S levels were generally similar regardless of wind direction.   
 
The potential for public health impacts was addressed by comparing the H2S air concentrations to 
health-based comparison values (CVs) for the inhalation pathway of exposure and to NYSDEC’s 
ambient air quality standard which is intended to prevent disagreeable odors.  The health-based 
CVs represent concentrations of compounds in air that are considered to be protective of public 
health.  All of the H2S concentrations measured over the seven-week period were below the 
available CVs indicating that adverse health effects are not expected even at the sampling locations 
near the landfill boundary.  All the concentrations were also below New York’s ambient air quality 
standard for H2S. 
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