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SUMMARY 
 
Introduction                  
The Health Assessment Section (HAS) within the Ohio Department of Health (ODH), in 
cooperation with the Agency for Toxic Substances and Disease Registry (ATSDR), seeks to 
assist the community of St. Bernard, Ohio by providing the best information possible to 
safeguard its health from contact with hazardous chemicals. 
 
Methane vapor levels continue to be measured above the lower explosive limit (LEL) near the 
northern boundary of the closed St. Bernard Landfill. Volatile organic compounds (VOCs) have 
also been identified in the landfill gas. The U.S. EPA, following up on requests from the Ohio 
EPA and ODH, conducted sampling to determine whether VOCs and methane are impacting 
nearby homes. This health consultation represents HAS’s and ATSDR’s evaluation of landfill 
gas sample results collected by U.S. EPA from homes near the former St. Bernard Landfill.  
 
Conclusion 1             
HAS concludes that the levels of methane and volatile organic compounds (VOCs) found in 
and under Bank Avenue homes at the Bank Avenue Landfill site are not expected to harm 
people’s health at this time. The reason for this is that methane gas and VOC levels are 
below levels of health concern.  
 
Basis for decision            
The sub-slabs of six homes and the crawl spaces of two homes on Bank Avenue were sampled 
by the U.S EPA in December 2009 and February 2010. The chemicals of concern were detected 
at very low levels or not detected at all in residents’ sub-slabs and crawl spaces and none were at 
levels above recommended health-based screening levels. The indoor air of one home that 
showed an increase in sub-slab VOC levels was sampled in March 2010, and the results did not 
show VOCs in the indoor air at levels of health concern. Based on sampling conducted by U.S. 
EPA in December 2009 and February 2010, HAS finds that the VOC and methane levels 
currently found in these homes are below levels known to result in non-cancer harmful health 
effects. Also, HAS does not consider the VOC levels found in these homes to present an elevated 
cancer risk. Trichloroethylene (TCE) and 1,2,4-trimethylbenzene were detected at levels just 
below sub-slab screening levels in one home. In another home, trimethylbenzene was detected in 
the subslab and also in the indoor air at levels just below the indoor air screening level.  
 
Next steps             
The migration of landfill gas into residences near the edge of the former landfill needs to be 
further delineated and monitored. Improved and continual operation of a more extensive and 
effective landfill gas extraction system is advised. Due to the detection of non-methane VOCs 
1,2,4-trimethylbenzene and TCE at levels just below screening levels, HAS recommends an 
additional three quarters of sub-slab and indoor air monitoring. 
 
Conclusion 2             
HAS concludes that explosive levels of methane at the closed landfill boundary near 
properties on Bank Avenue could be a public health hazard in the future.  
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Basis for decision            
Combustible gases are migrating from the closed landfill to the property line of homes near or at 
the landfill boundary on Bank Avenue. Monitoring data indicate explosive levels of methane at 
various subsurface locations near the property lines of residential yards. Conditions exist for a 
public health hazard based on migration of combustible gases into nearby residences and the 
potential for an explosion or fire. In addition, explosive gas alarms within the homes of affected 
property owners have been triggered on at least five separate occasions since 2005. Methane was 
not detected under homes and crawl spaces in samples collected by U.S. EPA in December 2009, 
and follow-up testing in February 2010 did not indicate that a hazard exists at this time. 
However, future public health hazard concerns exist due to the continued presence of explosive 
levels of methane at the property line of the landfill. 
 
Next steps             
The migration of landfill gas into residences near the edge of the former landfill needs to be 
mitigated or eliminated using a more extensive and effective landfill gas extraction system. The 
explosive gas alarms installed in the homes of adjacent properties should undergo periodic 
preventive maintenance and calibration to ensure the adequate protection of the safety of nearby 
residents. 
 
For more information           
For more information about hazardous substances identified in this report, including health 
effects, please see HAS chemical fact sheets available on-line at: http://www.odh.ohio.gov  (go to 
“H” and “Health Assessment Section”) or please see ATSDR ToxFAQs, available at: 
http://www.atsdr.cdc.gov/toxfaq.html. You may also call HAS at 614-466-1390 for more 
information on this site.  
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BACKGROUND AND STATEMENT OF ISSUES 
 
Site Location and Description 
 
The Bank Avenue Landfill Site is a closed waste disposal site located east of Interstate 75 and 
south of Bank Avenue in St. Bernard, Hamilton County, Ohio (Figure 1).  The disposal facility 
operated from about 1950 through the late 1970s and closed in 1985. There is very little 
information available with regard to the types of waste disposed, the areal extent of the wastes, 
and the distribution of wastes within the site. The property is now a grassed over city park. The 
City of St. Bernard (the City) confirmed in 2008 that nine residences in the Bank Avenue 
Subdivision were within 200 feet of the presumed limit of buried waste at the closed landfill. An 
additional 234 occupied structures were reported to be within 1,000 feet of the limits of waste 
placement at the site.  
 
In 1994, St. Bernard began annual sampling of six explosive gas monitoring probes (probes) at 
the site and reported methane gas levels above the lower explosive limit (LEL), or 5 percent 
methane in air, in 1994 and 1995. The City installed eight new probes in 2000 and reported that 
the LEL for methane was exceeded in six of them.  In 2001, the City installed a passive venting 
system and provided potentially impacted residents at the northern landfill property boundary 
with explosive gas alarms inside their homes. Later in 2001, St. Bernard installed an active 
explosive gas extraction system by converting two probes to extraction wells and installing a 
blower and a vent. Despite these measures and adjustments, methane gas levels remained high in 
2002, indicating to the Ohio EPA that explosive levels of the gas continued to move offsite from 
the facility. 
 
In 2003, Ohio EPA ordered St. Bernard to abate or minimize the formation or migration of 
explosive gas from the landfill. In 2004, the City stated that one probe, located less than two feet 
from the property boundary of a private residence, still routinely showed methane concentrations 
in excess of the 5 percent explosive threshold limit. Other probes located within 50 feet of 
individual homes on Bank Avenue continued to exceed the lower explosive limit. In December 
2004, the City indicated that the data trends suggested that a source of explosive gas was located 
near or within a residential property on Bank Avenue. The City had converted a number of gas 
monitoring probes into active extraction wells in its efforts to address the explosive gas levels. 
 
Despite remedial efforts by the City of St. Bernard, explosive levels of methane continue to be 
detected at the facility property line. In addition, the explosive gas alarms within the homes of 
adjacent property owners have sounded on at least five separate occasions since 2005. (Some of 
these episodes were attributed to calibration drift by the City’s consultant.) [Ohio EPA 2009a].  
In September 2009, Ohio EPA ordered the City to perform additional remedial measures in order 
to minimize the formation or migration of explosive gas at the landfill and from the landfill to 
adjacent properties  
 
In addition to methane, non-methane organic compounds (NMOCs) were detected in the landfill 
gas. Samples taken from passive gas vents from four of five extraction wells near the property 
boundary in 2001 revealed the presence of NMOCs, including benzene, chlorobenzene, and 
trichloroethylene (CEC Inc. 2001). Upon learning of this information, the Health Assessment 
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Section (HAS) was asked in November 2009 to evaluate the sampling data and found that VOC 
levels in some cases exceeded soil vapor screening levels established for these chemicals by 
HAS and its cooperative agreement partner, the Agency for Toxic Substances and Disease 
Registry (ATSDR) at other U.S. EPA-lead vapor intrusion sites in Ohio (Table 1). 
 
Ohio EPA requested U.S. EPA’s assistance in sampling sub-slabs for methane and VOCs under 
the potentially impacted residences immediately adjacent to the former landfill (Ohio EPA 
2009b). HAS stated that it would be prudent from a public health perspective to sample sub-slabs 
for methane and VOCs as soon as possible, given the levels of VOCs in the landfill gas and the 
geologic conditions, the increasing, often explosive levels of methane gas detected at the 
property line, and the proximity of the homes to the landfill (HAS 2009a).   
 
Area Geology and Hydrogeology 
 
The underlying geology in the area appears to be a mix of glacial soils at the edge of the Mill 
Creek valley, including sand and gravel stringers, silts and clays, and, at depth, thicker layers of 
lake-deposited clays (Walker 1986). Residents obtain their drinking water from the Greater 
Cincinnati Water Works, the local public water supply. 
 
Impacted Community 
 
The Bank Avenue Landfill site abuts an urban density, residential community of primarily 
single-family homes. Six homes on the south side of Bank Avenue in St. Bernard, Ohio are on 
the northern boundary of the closed landfill and are most likely to be impacted by gas migration.  
The City of St. Bernard installed explosive gas alarms (or combustible gas indicators or methane 
detectors) at the potentially impacted residences in 2001 (Ohio EPA 2009a). These residences 
are 1-story, multi-level, and 2-story homes built around 1983 and most have basements. One 
property on Bank Avenue had gas probes with elevated (explosive) levels of methane within 12 
inches of the property line. Nine homes are within 200 feet of landfill waste, and 234 occupied 
structures have been reported to be within 1,000 feet of waste placement at the former landfill.   
 
DISCUSSION 
 
Exposure Pathways 
 
Vapor Intrusion Pathway 
 

 
 
Once gases are produced within a landfill, they can move or migrate through pore spaces within 
the soils and the waste. The natural tendency of landfill gases that are lighter than air, such as 
methane, is to move upward through the landfill soil and waste to the ground surface. If upward 
movement is inhibited by cover material, such as compacted clay soils or caps, the gases can 
migrate horizontally to other areas within the landfill or to areas outside the landfill. Studies 
indicate that landfill gas can migrate underground up to 1,000 feet or more (ATSDR 2001). 

Vapor intrusion is the movement of gases and volatile chemicals from soil and groundwater into the 
indoor air of homes and commercial buildings. 
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Methane gas is the main chemical of concern, with the health concern being the physical hazard 
due to the threat of explosion or fire. Explosive levels of methane gas have been detected at the 
property line of homes in close proximity to the St. Bernard landfill over the course of the past 
several years (Ohio EPA 2009a).  Methane levels detected in landfill gas probes at the property 
appear to be increasing during this same time period. 
 
Other landfill gases, called non-methane organic compounds (NMOCs), are also common 
byproducts of landfill waste decomposition. These chemicals may also move through the soil 
underground and enter homes or utility corridors on or adjacent to the landfill (ATSDR 2001). 
A number of volatile organic compounds, including benzene, chlorobenzene, and 
trichloroethylene have been identified in the landfill gas at the boundary of the former St. 
Bernard Landfill (Table 1).  
 
U.S. EPA Soil-Gas/Indoor Air Investigation 
 
Soil Gas Sampling 
 
In December 2009, the U.S EPA sampled two landfill gas extraction wells and two monitoring 
probes near the perimeter of the landfill.  Samples from the landfill extraction wells showed that 
the landfill gas source continued to have elevated levels of methane, benzene, chlorobenzene, 
and trichloroethylene (Table 2). Samples from the two monitoring probes near the perimeter of 
the site showed no detections of methane and no detections of many of the other chemicals of 
concern. Benzene, trichloroethylene, tetrachloroethylene, and chlorobenzene were detected in 
one or more of the monitoring probes; however, levels were far below screening values (Table 
2). 
 
Sub-slab and Indoor Air Sampling (Round 1) 
 
The U.S. EPA sampled six sub-slabs and two crawl spaces from Bank Avenue residences in 
December 2009. The chemicals of concern were either not detected or detected at very low levels 
under residents’ homes. None of the sub-slab samples were at levels above recommended sub-
slab screening levels (Table 3A). However, one home on Bank Avenue had a TCE level near the 
sub-slab screening level (3.8 vs. 4.0 ppb). That home and another home also had 1,2,4-
trimethylbenzene levels (7.5 and 7.1 ppb respectively) that were just below the sub-slab 
screening level of 12 ppb. 
 
The indoor air of the two homes on Bank Avenue with crawl spaces had concentrations of the 
chemicals of concern below levels of health concern (below indoor air screening levels) or 
otherwise not detected in (Table 4A). 
 
Sub-slab and Indoor Air Sampling (Round 2) 
 
In February 2010, the U.S. EPA repeated testing of the same Bank Avenue residences under 
conditions of heavy snow cover. In most cases, the chemicals of concern were not detected. PCE 
and TCE were detected below screening levels in a few of the sub-slab samples (Table 3B). 
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Chemicals of concern were not detected in the indoor air (crawl spaces of two homes), except for 
a detectable amount of toluene in one home (Table 4B). 
 
The U.S. EPA selected two Bank Avenue residences for additional sampling. In one home, most 
of the VOCs previously detected in the sub-slab in the first and second rounds were not found in 
the third sample. The sub-slab of the other home showed VOCs at levels higher than the previous 
two samples. The reason for this increase in VOC levels in this residence as indicated by U.S. 
EPA may be due to a change in sampling location.  The U.S. EPA collected an indoor air sample 
on March 8, 2010 at that residence to determine VOC levels in the indoor air. The sample results 
showed a 1,2,4-trimethylbenzene level of 1.1 ppb, which is below the HAS indoor air screening 
level of 1.2 ppb; and a benzene level of 2.4, which is below the HAS indoor air screening level 
of 3.0 ppb. 2-butanone, hexane and toluene were found at levels far below the indoor screening 
levels, and the other chemicals of concern were not detected or below laboratory reporting limits 
(Table 5). 
 
Chemicals of Concern 
 
Methane 
 
Methane is a colorless, odorless, tasteless gas. It occurs in nature as natural gas and from coal gas 
and the decay of vegetation and other organic matter. It can be a significant fire and explosion 
hazard, forming explosive mixtures with air (Sax & Lewis 1987). 
 
Methane is the component of landfill gas that is likely to pose the greatest explosion hazard. 
Methane is explosive between its lower explosive limit (LEL) of 5 percent methane by volume 
and its upper explosive limit (UEL) of 15 percent by volume. At these levels (between 5 and 
15%), there is a proper ratio of methane to oxygen in air to allow for combustion to occur and an 
explosion hazard to exist if an ignition source is present. Because concentrations within the 
landfill are typically at 50 percent or greater, methane is unlikely to explode within the landfill 
boundaries. As methane migrates out of the landfill, it becomes diluted; allowing the methane 
gas/oxygen mixture to reach explosive levels (ATSDR 2001). 
 
Samples from the landfill extraction wells showed that the landfill gas source has elevated levels 
of methane. Samples from two monitoring probes near the perimeter of the site showed no 
detections of methane. As of this report, methane was not detected in the eight Bank Avenue 
homes and crawl spaces that are potentially affected by landfill gas vapor intrusion. The 
exception was a methane level of 0.03% (just above the limit of detection of 0.01% but far below 
the lower explosive limit of 5 %) in one home in the second round of sampling.  
  
Other Landfill Gases 
 
Other common constituents of landfill gas: ammonia, hydrogen sulfide and non-methane organic 
compounds (NMOCs) are also flammable but usually are not present at concentrations above 
their explosive limits. Carbon dioxide is a major component of landfill gas, making up about 40-
60 percent by volume. Carbon dioxide is colorless and odorless. HAS is not aware of any 
concerns due to carbon dioxide within homes at the Bank Avenue Landfill Site.   
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Non-methane organic compounds (NMOCs) 
 
Non-methane organic compounds (NMOCs) typically make up less than one percent of landfill 
gas and can be stripped off and carried from waste material by methane, carbon dioxide, and 
other gases in landfill gas. The health effects of NMOCs are usually considered on a chemical-
by-chemical basis, although it is also important to consider the possible effects of a mixture of 
compounds. Some of the typical NMOCs found in the landfill gas at St. Bernard include 
benzene, chlorobenzene, cis-1,2-dichloroethylene, hexane, methyl ethyl ketone (MEK), 
tetrachloroethylene (PCE), toluene, trichloroethylene (TCE), vinyl chloride, and xylenes.  
As a first step in assessing potential health effects, HAS compared concentrations of the 
chemicals previously detected in the landfill gas vents against health-based screening values 
established for these chemical compounds. Based on the levels previously detected in soil gas at 
the property line, HAS does not expect that these non-methane volatile compounds will cause 
short-term (acute) health effects. The screening values presented for this site are based on a 
hypothetical exposure scenario that assumes a long-term (chronic) exposure of an individual for 
24 hours a day, 350 days per year for 30 years. Most of the screening values are derived from the 
OSWER Subsurface Vapor Intrusion Guidance (U.S. EPA 2002). Screening levels listed for 
trichloroethylene, perchloroethylene, and vinyl chloride are calculated based on cancer risk at the 
10-4 risk level. The benzene and toluene levels were derived from ATSDR’s more conservative 
chronic-duration (more than 1 year) inhalation Minimal Risk Levels (MRLs) for these chemicals 
(HAS 2009b).  MRLs are estimates of daily human exposure to a hazardous substance that are 
not expected to cause harmful (adverse) health effects (excluding cancer) over a specified period 
of time.  
 
Benzene 
 
Benzene is a colorless liquid with a sweet odor. It evaporates quickly into air and only slightly 
dissolves in water. It is less dense than water and tends to float on top of the groundwater table. 
Benzene is highly flammable and comes from both industrial and natural sources. Benzene is a 
common combustion product and can be found in landfill gas. Benzene is also present in crude 
oil and gasoline and tobacco smoke. Natural sources of benzene, such as gas emissions from 
volcanoes and forest fires can contribute to the presence of benzene in the environment. Most 
people can smell benzene in air at about 60,000 parts per billion (ppb).  Benzene in outdoor air 
typically ranges from 0.02 to 34 ppb. In an EPA Region 5 study in 1999, benzene was found in 
all indoor and outdoor air samples with average concentrations of 2.25 ppb and 1.13 ppb, 
respectively. Long-term low-level exposure to benzene can harm the bone marrow, causing a 
decrease in red blood cells leading to anemia. Excessive exposure to benzene can be harmful to 
the immune system, increasing the chance for infection. Occupational studies of workers 
exposed to high levels of benzene in the air indicate that benzene is a known human carcinogen 
(cancer-causing chemical). Exposure to benzene is associated with the development of leukemia, 
especially acute myeloid leukemia (AML), a cancer of the blood and bone marrow [ATSDR 
2007].  The EPA, the International Agency for Research on Cancer (IARC), and the National 
Toxicology Program (NTP) list benzene as a human carcinogen. ATSDR has established an 
MRL of 3 ppb for benzene for chronic (365 days and longer) duration for the inhalation route of 
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exposure based on immunological effects. A benzene concentration of 3 ppb was used by HAS 
as a screening level for indoor air, and 30 ppb was used as a screening level for sub-slab soil gas. 
 
As of this report, measurements of benzene under people’s homes did not exceed screening 
values. The results of indoor air samples collected from Bank Avenue homes indicated that 
levels of benzene in air were near background levels in air and below health-based screening 
levels. 
 
Trichloroethylene 
 
Trichloroethylene (TCE) is a clear, colorless, nonflammable liquid with a somewhat sweet odor, 
which readily volatilizes (vaporizes) in air. The primary use of trichloroethylene, a manufactured 
chlorinated solvent, has been the degreasing of metal parts. Its use has been closely associated 
with the automotive and metal-fabricating industries from the 1950’s through the 1970’s.  
Trichloroethylene is also released to the atmosphere through landfill gas emissions. The 
compound may occur as either an original contaminant or as a result of the decomposition of 
tetrachloroethylene, another chlorinated solvent. Very little trichloroethylene breaks down in the 
soil, and it can pass through the soil and contaminate groundwater. In surface soils, TCE will 
vaporize faster than many other volatile organic compounds.  IARC has classified TCE as: 
probably carcinogenic to humans (Group 2A). Studies of TCE exposure in humans support the 
conclusion that TCE is a kidney carcinogen (ATSDR 1997).  A TCE concentration of 4 ppb was 
used by HAS as a screening level for residential sub-slab soil gas and 0.4 ppb for indoor air. The 
screening level is based on an adult residential exposure scenario that assumes exposure of an 
individual for 24 hours per day for 350 days per year over a period of 30 years.  
 
As of this report, TCE levels were detected in three out of six sub-slab samples - one home on 
Bank Avenue was very close to the sub-slab screening level (3.8 vs. 4.0 ppb). TCE was not 
detected in the indoor air of two homes on Bank Avenue with crawl spaces. 
 
Chlorobenzene 
 
Chlorobenzene is a colorless, flammable liquid with an aromatic, almond-like odor. The 
compound does not occur naturally in the environment. Chlorobenzene is used as a solvent for 
pesticide formulations, a degreaser for automobile parts, and a chemical intermediate to make 
other chemicals. It readily evaporates into air and is only moderately soluble in water. It adsorbs 
moderately to soil and biodegrades rapidly in soil. High concentrations of chlorobenzene affect 
the brain, liver and kidneys in animals (ATSDR 1990). Chlorobenzene is not classifiable as a 
human carcinogen (EPA Classification D) due to no human data, inadequate animal data, and 
predominantly negative genetic toxicity data in bacterial, yeast, and mouse cells.  ATSDR has 
not established an inhalation MRL for chlorobenzene. HAS applied a target concentration of 13 
ppb for indoor air and 130 ppb for shallow soil gas as screening values for chlorobenzene, based 
on OSWER Draft Vapor Intrusion Guidance (U.S. EPA 2002).  
 
In the first round of sampling, chlorobenzene was not detected beneath five out of six homes 
sampled (sub-slabs). It was detected under one home at slightly above its detection limit; 
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however the level was far below the screening value. Chlorobenzene was not detected in the 
indoor air of the homes on Bank Avenue with crawl spaces. 
 
1,2,4-Trimethylbenzene & 1,3,5-Trimethylbenzene 
 
The trimethylbenzene isomers 1,2,4-trimethylbenzene and 1,3,5-trimethylbenzene are clear, 
colorless liquids with a distinctive, aromatic odor. Trimethylbenzenes are released directly to the 
environment as components of gasoline and as emissions from gasoline-powered vehicles, 
municipal waste-treatment plants, and coal-fired power plants. Trimethylbenzenes are found in 
coal tar, occur in some mineral oils, and are formed during the refining of crude oil. The general 
population may be exposed to trimethylbenzenes by breathing ambient air, particularly in areas 
with heavy traffic, eating food and drinking water, or dermal exposure to products such as 
gasoline which contain trimethylbenzenes. For example, 39% of the ambient air samples 
collected in Washington, DC contained 1,2,4-trimethylbenzene at an average concentration of 
0.27 ppb  (HSDB 2010).  
 
ATSDR has not established minimal risk levels (MRLs) for 1,2,4- or 1,3,5-trimethylbenzene. 
ODH used generic screening levels for 1,2,4- and 1,3,5-trimethylbenzene that were established 
by the U.S. EPA in the OSWER 2002 Subsurface Vapor Intrusion Guidance Manual. These 
included target indoor air concentrations of 1.2 ppb for both trimethylbenzene isomers based on 
non-cancer health risks. The sub-slab screening levels were set at the target shallow soil gas 
concentration of 12 ppb (U.S. EPA 2002). High levels of uncertainty are incorporated into the 
development of screening values for some chemicals such as 1,2,4-trimethylbenzene. The 
screening level for trimethylbenzene has a relatively high margin of safety incorporated into it. 
No information or studies were found on the carcinogenicity of 1,2,4- or 1,3,5-trimethylbenzene. 
 
As of this report, the sub-slab and indoor air sample results from homes along Bank Avenue 
were below the ODH health-based screening values. In one home, 1,2,4-trimethylbenzene was 
detected at 11 ppb, which was close to exceeding the sub-slab screening level of 12 ppb in 
February 2010. A follow-up sample of the indoor air at that home air in March 2010 showed  the 
presence of  1.1 ppb of 1,2,4-trimethylbenzene, close to the indoor air screening level of 1.2 ppb. 
Given the high margin of safety used to develop the screening values for chemicals like 1,2,4-
trimethylbenzene, chronic exposure to low ppb levels of trimethylbenzenes would not be 
expected to result in adverse health effects.  
 
Community Concerns 
 
On December 10, 2009, U.S. EPA held a meeting with seven impacted residents along Bank 
Avenue in St. Bernard, Ohio, and included HAS staff. Discussions included the explosive levels 
of methane at the site boundary and the presence of non-methane VOCs, including known and 
probable human carcinogens, such as benzene and trichloroethylene, in soil gas in the landfill. 
ODH HAS discussed the chemicals of concern and their potential to impact the residents’ health.  
The meeting facilitated U.S EPA’s efforts to obtain access agreements which would allow them 
to collect soil gas, sub-slab soil gas, and indoor air samples from these properties. On March 30, 
2010 another meeting was held with the impacted residents whose homes were sampled by the 
U.S. EPA to discuss the results of the U.S. EPA sampling. The U.S. EPA and HAS indicated that 
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based on sampling, there was no public health threat posed by the soil gas migration from the 
Bank Avenue Landfill at the current time.  
 
Child Health Issues 

Children can be at a greater risk of developing illness due to exposure to hazardous chemicals 
because of their smaller stature and developing body systems.  Children are likely to breathe 
more air and consume more food and water per body weight than are adults.  Children are also 
likely to have more opportunity to come into contact with environmental pollutants due to being 
closer to the ground surface and taking part in activities on the ground such as, crawling, sitting, 
and lying down on the ground.   

CONCLUSIONS 
 
1. The levels of methane and volatile organic compounds (VOCs) detected in and under Bank 

Avenue homes sampled by the U.S. EPA are not likely to harm people’s health at the present 
time. The reason for this is that methane gas and VOCs were either not detected or below 
levels of health concern. The U.S EPA sampled the sub-slabs or crawl spaces of homes most 
likely to be affected by landfill gases migrating off of the former St. Bernard Landfill in 
December 2009 and again in February 2010. The chemicals of concern were either not 
detected or detected at very low levels. All VOC detections were below the recommended 
health-based screening levels, although in a few cases sub-slab and indoor air levels were 
very close to these screening values.  
 

2. Explosive levels of methane in the closed landfill near properties on Bank Avenue in St. 
Bernard, Ohio could be a public health hazard in the future. Combustible gases are migrating 
from the closed landfill to the property line of homes near or at the landfill boundary on Bank 
Avenue. Monitoring data indicate explosive levels of methane at various subsurface locations 
near the landfill property line abutting nearby residences. Conditions exist for a public health 
hazard based on migration of combustible gases into nearby residences and the potential for 
an explosion or fire. Explosive gas alarms within the homes of affected property owners have 
sounded on at least five separate occasions since 2005. Methane was not detected under 
homes and crawl spaces in samples collected by U.S. EPA in December 2009, and follow-up 
testing did not indicate that a hazard currently exists. However, concerns about future health 
threats exist due to the unpredictable nature of methane vapor generation and migration, plus 
the close proximity of the residences to gas probes at the property line with the landfill that 
are recording explosive levels of methane gas. 
 

RECOMMENDATIONS 
 
1. The migration of landfill gas into residences near the edge of the former landfill needs to be 

further delineated and monitored. HAS supports an additional three quarters of sub-slab and 
indoor air monitoring at the sampled homes this coming spring, summer and fall in order to 
obtain four quarters of sampling data. 
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2. Operation of a more extensive and effective landfill gas extraction system is advised. Current 
landfill gas control measures in effect at the landfill property line do not appear to be 
successful in controlling the generation and migration of landfill gas at the property line. 
 

3. The explosive gas alarms installed by the City of St. Bernard in homes of adjacent properties 
should undergo preventive maintenance and calibration as indicated in Ohio EPA’s orders to 
ensure the protection of public health. Although methane was not detected under homes and 
crawl spaces in the recent sampling, the future generation and off-site migration of methane 
is possible. 

 
PUBLIC HEALTH ACTION PLAN 
 
1. The City of St. Bernard will conduct additional residential vapor intrusion sampling in July 

2010 and October 2010 with U.S. EPA oversight. The City has already taken samples in 
April, 2010. 

 
2. The City of St. Bernard submitted a Remedial Action Plan - Landfill Abatement work plan 

on April 21, 2010. The Landfill Gas Abatement work was initiated in May 2010 and 
includes: The installation of an enhanced condensate management system, an extension of 
the current vacuum extraction piping adjacent to residential yards, and the addition of four 
additional monitoring probes. 
 

3. HAS will review additional data for the Bank Avenue Landfill Site as needed. 
 

PREPARERS OF THE REPORT 
 
Health Assessment Section  
John Kollman, Environmental Specialist 
Robert C. Frey, Chief 
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Table 1. Chemicals Detected in Vent Gas at the St. Bernard Landfill Boundary in 2001 
 

 
Chemicals of Concern 

Range of 
Detections 

(ppb 

 
Average 

(ppb) 

 
Frequency of 

Detections 

# Above 
Comparison 

Value 

Screening 
Value 
(ppb)1 

2-Butanone (MEK) ND – 600 280 3/4 0 3,400 
Benzene ND – 97 24 1/4 1 30 
Chlorobenzene ND – 1,100 280 1/4 1 130 
Cis-1,2-Dichloroethylene ND – 25  10 2/4 0 88 
Hexane ND – 270 120 3/4 0 570 
Tetrachloroethylene (PCE) ND – 57 21 3/4 0 120 
Toluene ND – 35 9 2/4 0 800 
Trichloroethylene (TCE) ND – 6.8 3 2/4 1 4.0 
1,2,4-Trimethylbenzene ND – 5.8 2 1/4 0 12 
Vinyl Chloride ND – 68 28 3/4 0 110 
Source: CEC Inc. 2001 
 
ppb –  parts per billion 
ND – None detected  
1 – Sub-slab soil vapor screening level: Most levels are taken from the U.S. EPA OSWER 2002 Vapor Intrusion 
Guidance manual  at the 10-4 risk level.  Benzene and toluene levels are derived from ATSDR Minimal Risk Levels 
(MRLs) for these chemicals. 

 
 
Table 2. Chemicals Detected in the Soil Gas at Bank Avenue Landfill Site in 2009 
 

Chemicals of Concern 
Extraction 

Well 
EW8B 

Extraction 
Well 
EW3 

Monitoring 
Probe 
MP8 

Monitoring 
Probe 
MP10 

Screening 
Value 
(ppb) 

2-Butanone (MEK) 0.93 ND (2.0) ND (2.0) ND (2.0) 3,400 

Benzene 24 120 0.19 ND (1.0) 30 

Chlorobenzene 290 2,400 7.6 2 130 

Cis-1,2-Dichloroethylene  1.8 9.4 ND (1.0) ND (1.0) 88 

Hexane 58 97 ND (1.0) ND (1.0) 570 
Tetrachloroethylene (PCE) ND (1.0) 0.8 ND (1.0) 1.6 120 
Toluene 5.2 24 ND (1.0) ND (1.0) 800 
Trichloroethylene (TCE) 0.85 10 ND (0.4) 2 4.0 

1,2,4-Trimethylbenzene ND (1.0) ND (1.0) ND (1.0) ND (1.0) 12 

1,3,5-Trimethylbenzene 2.6 3.8 ND (1.0) ND (1.0) 12 

Vinyl chloride 5.6 ND (1.0) ND (1.0) ND (1.0) 110 

% Methane 2.2% 10% ND (0.01) ND (0.01) 5% 
Source: U.S. EPA 2009 
 
Results reported in ppb (parts per billion), except for % Methane  
ND – None detected (Detection Limit) 
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Table 3A. Chemicals Detected in Sub-slabs of Six Bank Avenue Homes (Round 1) 
 

 
Chemicals of Concern 

Range of 
Detections 

(ppb) 

 
Frequency of 

Detections 

# Above 
Screening 

Value 

Screening 
Value 
(ppb) 

2-Butanone (MEK) ND – 7.6 3/6 0 3,400 
Benzene ND – 7.3 5/6 0 30 
Chlorobenzene ND – 0.56 1/6 0 130 
Cis-1,2-Dichloroethylene ND – 0.62 1/6 0 88 
Hexane ND – 17 5/6 0 570 
Tetrachloroethylene (PCE) ND – 7.8 3/6 0 120 
Toluene ND – 22 6/6 0 800 
Trichloroethylene (TCE) ND – 3.8 3/6 0 4.0 
1,2,4-Trimethylbenzene ND – 7.5 5/6 0 12 
1,3,5-Trimethylbenzene ND – 2.2 3/6 0 12 
Vinyl chloride ND (1.0) 0/6 0 110 
% Methane ND (0.01%) 0/6 0 5% 
Source: U.S. EPA 2009 
 
Results reported in ppb (parts per billion), except for % Methane  
ND – None detected (Detection Limit). 
 
 
Table 3B. Chemicals Detected in Sub-slabs of Six Bank Avenue Homes (Round 2) 
 

 
Chemicals of Concern 

Range of 
Detections 

(ppb) 

 
Frequency of 

Detections 

# Above 
Screening 

Value 

Screening 
Value 
(ppb) 

2-Butanone (MEK) ND – 21 1/8 0 3,400 
Benzene ND – 8.6 1/8 0 30 
Chlorobenzene ND (1.0) 0/8 0 130 
Cis-1,2-Dichloroethylene ND (1.0) 0/8 0 88 
Hexane ND – 51 1/8 0 570 
Tetrachloroethylene (PCE) ND – 6.8 2/8 0 120 
Toluene ND – 20 2/8 0 800 
Trichloroethylene (TCE) ND – 3.8 3/8 0 4.0 
1,2,4-Trimethylbenzene ND – 11 1/8 0 12 
1,3,5-Trimethylbenzene ND – 2.9 1/8 0 12 
Vinyl chloride ND (1.0) 0/8 0 110 
% Methane ND – 0.03% 1/8 0 5% 
Source: U.S. EPA 2009 
 
Results reported in ppb (parts per billion), except for % Methane  
ND – None detected (Detection Limit). 
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Table 4A. Chemicals Detected in Crawl Spaces of Two Bank Avenue Homes (Round 1) 
 

 
Chemical of Concern 

 
Sample 1 

 
Sample 2 

 
Frequency of 

Detections 

# Above 
Screening 

Value 

Screening 
Value1 
(ppb) 

2-Butanone (MEK) ND (0.5) ND (0.5) 0/2 0 340 
Benzene 0.18 0.65 2/2 0 3 
Chlorobenzene ND (0.5) ND (0.5) 0/2 0 13 
Cis-1,2-Dichloroethylene ND (0.5) ND (0.5) 0/2 0 8.8 
Hexane ND (0.5) 1.2 1/2 0 57 
Tetrachloroethylene (PCE) ND (0.5) ND (0.5) 0/2 0 12 
Toluene 0.53 3.3 2/2 0 80 
Trichloroethylene (TCE) ND (0.4) ND (0.4) 0/2 0 0.4 
1,2,4-Trimethylbenzene 0.21 0.36 2/2 0 1.2 
1,3,5-Trimethylbenzene ND (0.5) ND (0.5) 0/2 0 1.2 
Vinyl chloride ND (0.5) ND (0.5) 0/2 0 11 
% Methane ND (0.01%)  ND (0.01%) 0/2 0 5% 
Source: U.S. EPA 2010 
 
Results reported in ppb (parts per billion), except for % Methane  
ND – None detected (Detection Limit) 
1 – Indoor air screening level: Most levels are taken from the U.S. EPA OSWER 2002 Vapor Intrusion Guidance 
manual  at the 10-4 risk level.  Benzene and toluene levels derived from ATSDR Minimal Risk Levels (MRLs) for 
these chemicals. 
 
Table 4B. Chemicals Detected in Crawl Spaces of Two Bank Avenue Homes (Round 2) 
 

 
Chemical of Concern 

 
Sample 1 

 
Sample 2 

 
Frequency of 

Detections 

# Above 
Screening 

Value 

Screening 
Value1 
(ppb) 

2-Butanone (MEK) ND (2.0) ND (2.0) 0/2 0 340 
Benzene ND (1.0) ND (1.0) 0/2 0 3 
Chlorobenzene ND (1.0) ND (1.0) 0/2 0 13 
Cis-1,2-Dichloroethylene ND (1.0) ND (1.0) 0/2 0 8.8 
Hexane ND (1.0) ND (1.0) 0/2 0 57 
Tetrachloroethylene (PCE) ND (1.0) ND (1.0) 0/2 0 12 
Toluene ND (1.0) 1.3 1/2 0 80 
Trichloroethylene (TCE) ND (0.4) ND (0.4) 0/2 0 0.4 
1,2,4-Trimethylbenzene ND (1.0) ND (1.0) 0/2 0 1.2 
1,3,5-Trimethylbenzene ND (1.0) ND (1.0) 0/2 0 1.2 
Vinyl chloride ND (1.0) ND (1.0) 0/2 0 11 
% Methane ND (0.01%)  ND (0.01%) 0/2 0 5% 
Source: U.S. EPA 2010 
 
Results reported in ppb (parts per billion), except for % Methane  
ND – None detected (Detection Limit) 
1 – Indoor air screening level: Most levels are taken from the U.S. EPA OSWER 2002 Vapor Intrusion Guidance 
manual  at the 10-4 risk level.  Benzene and toluene levels derived from ATSDR Minimal Risk Levels (MRLs) for 
these chemicals. 
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Table 5. Chemicals Detected in Indoor Air of One Bank Avenue Home 
 

 
Chemical of Concern 

 
Sample 2 

Screening 
Value1 
(ppb) 

2-Butanone (MEK) 5.6 340 
Benzene 2.4 3 
Chlorobenzene ND (0.085) 13 
Cis-1,2-Dichloroethylene ND (0.076) 8.8 
Hexane 2.4 57 
Tetrachloroethylene (PCE) 0.25 12 
Toluene 6.1 80 
Trichloroethylene (TCE) ND (0.15) 0.4 
1,2,4-Trimethylbenzene 1.1 1.2 
1,3,5-Trimethylbenzene 0.31 1.2 
Vinyl chloride ND (0.05) 11 
% Methane NA 5% 
Source: U.S. EPA 2010 
 
Results reported in ppb (parts per billion), except for % Methane  
ND – None detected (Detection Limit) 
1 – Indoor air screening level: Most levels are taken from the U.S. EPA OSWER 2002 Vapor Intrusion Guidance 
manual  at the 10-4 risk level.  Benzene and toluene levels derived from ATSDR Minimal Risk Levels (MRLs) for 
these chemicals. 
NA – Not analyzed 
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Figure 1. Bank Avenue Landfill Site Location Map
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