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Summary
Introduction

At the request of the concerned community members, the Pennsylvania
Department of Health (PADOH) and the Agency for Toxic Substances and
Disease Registry (ATSDR) prepared this Health Consultation (HC) document
for the Alliance Landfill (“the site”). The community is concerned about
potential odors and particulate emissions associated with landfill activities that
could harm their health. Since 2003, PADOH and ATSDR have been evaluating
air monitoring data from the Alliance Landfill. However, data from previous
sampling events were insufficient to conclude on any potential health effects to
the local community, and PADOH and ATSDR recommended additional
sampling. In this HC document, PADOH and ATSDR reviewed the 2008
ambient air monitoring data collected during the landfill operations from within
the landfill perimeter and in the community to determine if exposure to these the
reported levels could harm people’s health. PADOH and ATSDR’s primary
goal for the community is to evaluate whether a community is being exposed,
has been exposed, or will be exposed to levels of contaminants that may harm
their health, as well as to ensure that the community has the best information
possible to safeguard their health. PADOH worked under a cooperative
agreement with ATSDR to complete this health consultation document.

2

Conclusions

Based upon a review of the data and information available to date,
PADOH and ATSDR conclude that:

Conclusion 1

Air monitoring data collected by the Pennsylvania Department of
Environmental Protection (PADEP) at community-based air monitoring
stations indicate that exposure to the detected levels of arsenic, beryllium,
cadmium, chromium, lead, manganese, and zinc is not expected to harm
people’s health.

Basis for
conclusion

The average levels of contaminants detected during the community-based air
monitoring events were below ATSDR’s comparison values (CVs), with the
exception of chromium and arsenic. For non-cancer effects, the observed
average levels of chromium were well below ATSDR’s minimum risk level
(MRL), and average arsenic concentrations were below the no-observed
adverse-effects-level (NOAEL) and the lowest-observed-adverse-effects level
(LOAEL) documented in the literature following chronic inhalation exposures.
Estimated theoretical cancer risk levels for chromium and arsenic, calculated by
PADOH and ATSDR, were within EPA’s acceptable risk range (i.e., 1 excess
cancer in 10,000 to 1 excess cancer in 1,000,000 persons exposed). PADOH and
ATSDR conservatively assumed that all chromium was hexavalent chromium
(Cr VI), which is considered the most toxic chromium species.
PADOH and ATSDR will review additional air monitoring data when available.

Next Steps

Conclusion 2

Air monitoring data collected from the five Alliance Landfill air monitoring
stations, within the landfill and along the perimeter, indicates that exposure to
the detected levels of arsenic, beryllium, cadmium, chromium, lead, manganese,
and zinc is not expected to harm people’s health.

Basis for
conclusion

The average levels of contaminants found in the air samples collected by
Alliance Landfill were below ATSDR’s comparison values (CVs), with the
exception of chromium. The observed average values of chromium
(conservatively assumed to be the more toxic hexavalent form of chromium)
were well below ATSDR’s minimum risk level (MRL). Theoretical cancer risk
levels for chromium were within EPA’s acceptable risk range (i.e., 1 excess
cancer in 10,000 to 1 excess cancer in 1,000,000 persons exposed). The
highest 24-hour concentration (and not the average value) for arsenic, cadmium
and beryllium were above their respective ATSDR CVs, with most of the
samples non-detect. However, the highest concentration for arsenic, cadmium
and beryllium are below levels documented in the literature to cause adverse
health effects, and PADOH and ATSDR do not anticipate the public would be
exposed to the maximum concentrations of these contaminants.
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Next Steps

PADOH and ATSDR will review additional air monitoring data when
available.

Conclusion 3

PADOH and ATSDR reviewed ambient air concentrations of
particulate matter (PM10 and PM2.5) collected in the community and
along the perimeter of the landfill. Based on this review, PADOH and
ATSDR conclude that levels of particulate matter (PM10 and PM2.5) in
ambient air surrounding the Alliance landfills are not expected to harm
people’s health.

Basis for
conclusion

Ambient air monitoring data, collected by PADEP and Alliance, showed
particulate matter levels in ambient air were below EPA’s National Ambient Air
Quality Standards (NAAQS). The NAAQS were developed to protect the
environment and public health, including the health of “sensitive” populations
such as asthmatics, children, and the elderly. The levels of particulate matter
detected near the Alliance monitoring events are similar to background levels.

Next Steps

PADOH and ATSDR will review additional air monitoring data collected for
NAAQS.

Conclusion 4

PADOH and ATSDR reviewed hydrogen sulfide air monitoring data
collected in the community and along the perimeter of the landfill.
Based on this review, PADOH and ATSDR conclude the levels of
hydrogen sulfide are not expected to harm people’s health.

Basis for
conclusion

The levels of hydrogen sulfide were below ATSDR’s inhalation MRL
for both acute (i.e., 14 days or less) and intermediate (i.e., 15–364 days)
exposure durations.

Next Steps

PADOH and ATSDR will review additional air monitoring data and
providing a public health conclusion.

For More
Information

If you have concerns about your health, you should contact your health care
provider. For questions or concerns about the Alliance Landfill site, please
contact the Pennsylvania Department of Health, Division of Environmental
Health Epidemiology at (717) 346-3285.
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Background and Statement of Issues
Background
The Alliance Landfill, formerly known as the “Empire Sanitary Landfill”, is municipal solid waste
(MSW) landfill located in Ransom Township and Taylor Borough, Lackawana County, Pennsylvania.
The Alliance Landfill encompasses 196 acres of a 513 acre parcel of land. The landfill property was
used for waste disposal by the City of Scranton in the 1960’s. In 1987, the landfill started operations
as Empire Sanitary Landfill. In 1998, ownership of the landfill changed to Waste Management. [1]
Waste Management (WM) is the current owner and operator of the landfill [3]
In 2002, the Agency for Toxic Substances and Disease Registry (ATSDR) was petitioned to perform a
public health assessment of the Alliance Landfill. The petitioner was concerned with “air particulate
emissions” from the landfill and cancer incidence rates in the community. In response to the petition,
ATSDR and the Pennsylvania Department of Health (PADOH) released two health consultations
evaluating available environmental data in 2005 [2] and 2008 [1]. The 2008 health consultation
categorized the Alliance Landfill as an indeterminate public health hazard and recommended
additional air sampling to better assess potential public health impacts the landfill may have on the
nearby community. Per this recommendation, ATSDR, PADOH, the Pennsylvania Department of the
Environment (PADEP), and Waste Management worked together to establish and conduct additional
ambient air monitoring that would fill the identified data gaps. Between August 2008 and October
2008, additional ambient air samples were collected by PADEP and Waste Management at the landfill
perimeter and the nearby community.
This health consultation evaluates the ambient air sample results collected during the August 2008
through October 2008 air monitoring event. This air monitoring event involved measuring ambient air
concentrations of the following contaminants: hydrogen sulfide (H2S), sulfur dioxide (SO2), total
suspended particulate matter (TSP), particulate matter less than or equal to 10 micron in diameter
(PM10) and particulate matter less than or equal to 2.5 microns (PM2.5) in diameter. The TSP samples
were further analyzed in the laboratory for various trace metals.
Site Description and History
The Alliance Landfill began operations as a municipal solid waste (MSW) landfill in 1987. The
landfill is located on the side of a mountain approximately 2.5 miles south to southwest of Scranton,
Pennsylvania. The Alliance Landfill encompasses 196 acres of a 512.9-acre parcel of land. In 1996,
Waste Management Inc. purchased the site property [1]. Waste Management is currently seeking to
expand its landfill operations to an additional 87 acre area [30]
Three communities border the landfill: one to the south, one to the east, and one to the northeast.
(Figure 1) Approximately 2,800 people live within a 1-mile radius of the site. Information gathered
from these households determined that the number of homes in Taylor borough built before 1970 was
2200. The ESRI Landfill is within a 1-mile radius of the Alliance Landfill site. The Pennsylvania
Turnpike is located just east of the site [4].
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In 1986, the landfill received its operating permit from PADEP [1]. The landfill is not permitted to
accept, hazardous, liquid, or infectious medical waste. Per its original operating permit the landfill is
allowed to handle approximately 5,000 tons of waste per day. Approximately 80% of the waste
received is classified as municipal solid waste. Construction and demolitions waste account for
approximately 10.5%, and incinerator ash and residual waste account for 8.1% and 1.5 % of the total
waste, respectively.
In February 1994, PADEP authorized the landfill to accept for disposal municipal incinerator ash from
Union County Utilities, New Jersey. Per PADEP’s permit modification letter, the incinerator waste
has to be lime-stabilized ash residue (bottom ash and fly ash) from burning mixed municipal waste.
The landfill cells are double-lined and contain a leachate collection and treatment system. Quarterly
monitoring occurs for on-site leachate and groundwater. Waste Management, Inc. collects methane gas
from capped areas of the landfill. Site operators use flares to burn landfill gas (permitted by PADEP)
and remove liquid impurities from the processing. This burned material is disposed off site. In July
2001, PADEP granted the landfill an Air Quality Program Title V Operating Permit under the Clean
Air Act [5]. The landfill also has a National Pollutant Discharge Elimination System (NPDES) permit
which requires the collection of 75% of the landfill gas and for odors not to leave the site. The site uses
odor-neutralizing agents at times to help mitigate landfill odors [1].
In January 2000, a third party performed an evaluation of the landfill’s gas management operations.
This evaluation identified significant deficiencies in the landfill’s gas collection and recovery systems
[6]. Between 2002 and 2004, PADEP issued the landfill a total of 60 violations and responded to
multiple community reported odor complaints. PADEP cited the landfill for leachate treatment
systems failure, blockages in gas collections lines, and ineffective cover material. These deficiencies
were identified as the causes for odor complaints in the nearby community [2].
In April, 2003, the landfill closed for 1 month to address the deficiencies PADEP identified [1]. The
landfill also changed its operator, Dominion Energy, and made significant changes to its gas
management system. Among its changes, the landfill added four enclosed flares, installed more than
100 additional gas collection wells, and installed approximately 1,500 feet of “new and replacement
gas header transmission piping” within the landfill. More information on the landfill’s operational
improvements since 2003 can be found on Appendix 1. [6] From April 15, 2003 to April 2008, PADEP
has conducted over 90 inspections of the landfill. These inspections resulted in only one violation (on
June 2005), which was quickly corrected [7]. Since 2005, PADEP has received over 40 odor
complaints from area residents; however, these were not confirmed off-site and did not result in
violations.
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ATSDR and PADOH Involvement
Since receiving a petition in 2002 for a public health assessment of the Alliance Landfill, ATSDR and
PADOH have conducted a number of public health-related activities associated with this site. The
table below summarizes these activities:

Timeline of ATSDR and PADOH involvement at the Alliance Landfill Site:
Date
March 2002

May 2002

August 2003

November 2003
August 2004

September 2004
January 2005

May 2006

December 2006

Activity
A community activist petitions ATSDR to perform a public health
assessment of the Alliance landfill. The petitioner is concerned
with “air and particulate emissions” and cancer incidence rates in
the community.
An ATSDR representative from ATSDR Region 3 office performs
a site visit. ATSDR’s Petition Screening Committee and the
Exposure Investigation Section recommend a public health
consultation to address the petitioner’s concern.
ATSDR releases a health consultation (HC) for public comment
evaluating available environmental data. The document includes a
review of cancer incidence and cancer mortality rates performed by
PADOH. ATSDR concludes the Alliance Landfill is an
Indeterminate Public Health Hazard based on the lack of available
data. ATSDR recommends additional ambient air monitoring for
volatile organic compounds and particulate matter.
ATSDR holds a public availability session in Taylor Borough to
discuss with the community the findings of the HC document.
ATSDR releases the final health consultation document which
responded to comments and questions received during public
comment of the August 2003 HC.
ATSDR and PADEP begin discussions about conducting additional
ambient air sampling/monitoring to fill the identified data gaps.
PADEP identifies a drive in range located on Keyser Avenue as a
potential location for an ambient air monitoring station. ATSDR
and PADEP conduct discussions about the contaminants to be
included in the air monitoring program.
The Keyser Avenue air monitoring station begins operations. The
monitoring station collects ambient air samples for total suspended
particles (TSP), hydrogen sulfide and sulfur dioxide. The TSP is
further analyzed in the laboratory to determine concentrations of the
following metals: arsenic, beryllium, cadmium, chromium, lead,
manganese, nickel and zinc.
Representatives of ATSDR, PADOH and PADEP perform another
visit of the landfill. ATSDR, PADOH and PADEP officials meet
with Waste Management officials to discuss the data gaps and data
needs for ATSDR and PADOH to fully evaluate the potential
public health exposures of the community near the landfill.
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April 2007

June 2007

October 2007

February 2008

March 2008

April 2008

May 2008

June and July 2008

ATSDR submits letter to Waste Management officials to follow up
on the discussions that took place during the December 2006
meeting. The letter recommends two to four community-based
and/or landfill perimeter air monitoring stations and one
background air monitoring station. The monitoring event should
measure the following contaminants in ambient air: metals, PM2.5,
PM10, hydrogen sulfide and sulfur dioxide.
Waste Management prepares a draft Supplemental Ambient Air
Monitoring Plan for the Alliance Landfill. Waste Management
requests ATSDR and PADOH to review it.
ATSDR and PADOH submit letter to Waste Management with
specific comments and recommendations on their draft
supplemental air monitoring plan for the Alliance landfill.
PADOH, working under cooperative agreement with ATSDR,
releases a health consultation which evaluates the air samples
collected at the Keyser Avenue Air Monitoring Station. Sample
results for sulfur dioxide and metals indicate no apparent public
health hazard. However, due to the lack of speciation of TSP into
particulate matter (PM2.5 and PM10,), the site is categorized as an
indeterminate public health hazard. PADOH and ATSDR
recommend further additional air sampling of the selected
contaminants at the community level.
PADOH prepares a fact sheet [8] summarizing the findings of the
Keyser Ave. Air Monitoring HC and a press release announcing an
upcoming public meeting and open house. The purpose of the
public meeting and open house are to discuss the HC with area
residents and answer their questions and concerns.
PADOH and ATSDR hold an Open House and a Public Meeting in
the Old Forge High School Auditorium. Approximately fifty
people participate in both activities.
ATSDR, PADOH, and PADEP officials start discussions about
conducting a community-based ambient air monitoring event. The
agencies also discuss follow up actions in response to comments
and concerns brought up by area residents during the open house
and public meeting events held in April 2008.
ATSDR, PADOH and PADEP officials hold various conference
calls with Waste Management personnel to discuss potential
locations for air monitors, duration of monitoring event and other
details related to the sampling event. Waste Management officials
agree to conduct ambient air monitoring at the landfill’s perimeter.
Other ambient air monitors will be located around the nearby
community. PADOH informs Waste Management via email of
other landfill-related information the health agencies’ will need to
perform the public health evaluation of the landfill. ATSDR agrees
to lend its “single point monitors” to PADEP. The monitors will be
used to monitor hydrogen sulfide and sulfur dioxide levels in the
community near the landfill.
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August 2008

September, 2008
through October
2008.

An ATSDR Subject Matter Expert (SME) visits the proposed
community-based monitoring locations and trains PADEP
personnel to use the single point monitors. The SME also visits the
locations Waste Management chose for the landfill perimeter
monitoring stations.
Community-based and landfill perimeter air monitoring begins. The
monitoring event goes through the first week of October 2008. Air
monitoring event collects measurements of the following
contaminants: hydrogen sulfide, sulfur dioxide, PM2.5, PM10 and
Total Suspended Particulates (TSP). The TSP will be further
analyzed in the laboratory for metals.

Air Monitoring Events
In accordance with an air sampling plan, PADOH and ATSDR received and evaluated the 2008 air
monitoring data for the Alliance Landfill site from two sources:
1) Particulate matter, TSP, trace metals, SO2, and H2S data at off-site collected by PADEP
from community-based air monitoring station locations.
2) Particulate matter, TSP, trace metals, SO2, and H2S data collected by Alliance Landfill on
the landfill and along the perimeter, as well as on-site mercury flare emissions data
collected to determine the efficiency of the mercury flares for destruction of landfill gas
(see Appendix 4 for an evaluation of the mercury flares data).
The ambient air monitoring event started on August 28, 2008, and concluded on October 2, 2008. The
monitoring event measured the concentrations of the following contaminants in ambient air: hydrogen
sulfide, sulfur dioxide, PM2.5, PM10, and TSP. TSP samples were further analyzed in the laboratory to
determine concentrations of trace metals (arsenic, beryllium, cadmium, chromium, lead, manganese,
nickel and zinc). ATSDR and PADOH had previously selected these contaminants for monitoring
based on past evaluations of landfill activities and community concerns. [32, 33]
A total of eight ambient air monitoring stations were established for the monitoring event. Four (4)
ambient air monitoring stations were established along the perimeter of the landfill and three (3) were
established in the nearby community. An additional background air monitoring station (Station 1) was
established off-site approximately 3,000 feet north from the landfill. The landfill perimeter monitoring
stations were operated and maintained by Waste Management with PADEP’s oversight. These
perimeter ambient air stations are identified as Stations: 2, 2A, 3 and 4.
The three (3) community-based air monitoring stations were located between 3,000 and 5,000 feet
away from the landfill. These monitoring stations are identified as the McDade Park Station, located
approximately 5,500 feet northeast of the landfill; the Golf Course Station, located approximately
3,000 feet east of the landfill; and, the Auto Repair Shop Station, located approximately 5,000 feet
south of the landfill. These monitoring stations were deployed and run by PADEP officials. Figure 2
shows the locations of all monitoring stations.
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The landfill perimeter monitoring and, the community-based ambient air monitoring were conducted
simultaneously. The contractors rotated the PM10, TSP, trace metals, and SO2 monitors between
monitoring stations 2, 3, and 4. Air monitoring for all contaminants was continuous for station 1; H2S
and PM2.5 were continuously monitored at all five stations. (Table 5) Additional information about the
monitoring equipment, data quality objectives, and laboratories used to analyze the collected samples
can be found on Appendix 2. [11]
Table 1. Locations and Schedule of Community-Based Air Monitoring (2008)
Location

PM2.5

PM10

TSP*

H2S and SO2

Golf Course

Sept 17–28

Aug 28–Sept 7

Sept 8–16

Sept 17–24

Auto Shop

Sept 9–15

Sept 17–29

Aug 28–Sept 7

Sept 10–17

McDade Park
Sept 1–7
Sept 8–16
Sept 17–29
Sept 24– Oct 2
* TSP collected for arsenic, beryllium, cadmium, chromium, lead, manganese, nickel, and zinc
The community-based and Alliance air monitoring programs included ambient air monitoring for SO2. However, because a
later field study indicated that measurements made using similar instruments may underreport ambient air concentrations of
SO2, these data were determined to be of insufficient quality to characterize human exposures.

Table 2. Locations and Schedule of Alliance Landfill Perimeter Monitoring (2008)
Location

PM2.5

PM10

TSP*

H2S
 Aug 28–Sept 1
 Sept 8–12
 Sept 24–Oct 2
 Sept 5–12
 Sept 17–20
 Sept 29–Oct 2

SO2

Station 1

Aug 28–Oct 1

Aug 28–Oct 1

Aug 28–Oct 1

Station 2

Aug 28–Oct 1

Aug 28–Sept
10

Sept 9–18

Aug 28–Oct 1

Not sampled

Not sampled

Aug 28–Sept 29

Not sampled

Aug 28–Oct 1

Sept 17–Oct 1

Aug 28–Sept 9

Aug 28–Oct 2

Sept 8–17

Sept 4–Oct 1

Sept 10–17

Sept 18–Oct 1

Aug 28–Oct 2

Sept 5–8

Station 2A
Station 3
Station 4

Sept 5–24

Sept 17–20

* TSP collected for arsenic, beryllium, cadmium, chromium, lead, manganese, nickel, and zinc

In addition to the above mentioned monitoring stations, PADOH and ATSDR also evaluated the data
obtained from a PADEP owned ambient air monitoring station located in Scranton, Pennsylvania. This
monitoring station (identified as SO1) has been in operation for several years and is located
approximately 6 miles northeast of Alliance Landfill. PADOH and ATSDR used the data of this
monitoring station as an additional background comparison data set for the site collected data. [5] This
monitoring station collects measurements of the following: PM10, PM2.5, and SO2 air data.

Meteorology
The data packet and report from Alliance noted three meteorological stations (MS) on the landfill that
recorded weather: MS 1, MS 2, and MS 3. While MS 1 only measures precipitation, MS 2 and MS 3
both measure wind speed and wind direction. Data provided to PADOH and ATSDR included wind
10

speed and direction information collected during the sampling period of September 28, 2008 to
October 1, 2008 [28, 29]. Wind speed and wind direction data were collected at two meteorological
stations located inside the landfill’s boundaries. These stations are different from the landfill perimeter
ambient air monitoring stations. [12] Appendix 3 shows wind roses prepared with the data from the
meteorological stations. They indicate that during the ambient air monitoring event, the majority of
the time the wind blew out of the west. Therefore, the background ambient air monitoring station
(Station 1) was predominantly upwind during the monitoring event.

Ambient Air Monitoring Results
This section presents the results from the air monitoring event conducted on August, 2008 through
October, 2008. The detected concentrations of contaminants in ambient air are compared to ATSDR
CVs in this section. Contaminant concentrations (average) detected above their respective CVs in
ambient air are further evaluated in the Contaminant Evaluation section of this document.

How Are ATSDR Comparison Values Used?
Comparison values are doses (health guidelines) or substance concentrations
(environmental guidelines) set well below levels that are known or anticipated to result in
adverse health effects. ATSDR and other government agencies have developed these
values to help assess whether substance concentrations or dose levels associated with site
exposures might require a closer look. Comparison values are derived for substances for
which adequate toxicity data exist for the exposure route of interest, if available. However,
comparison values are not thresholds of toxicity and are not used to predict adverse health
effects. These values serve only as guidelines to provide an initial screen of human
exposure to substances. Although concentrations at or below the relevant comparison value
may reasonably be considered safe, it does not automatically follow that any environmental
concentration that exceeds a comparison value would be expected to produce adverse
health effects.
Community-Based Monitoring Results
PADOH and ATSDR evaluated the ambient air monitoring measurements collected at the three (3)
community based monitoring stations (Table 3) collected by PADEP. PADOH and ATSDR compared
these results against available CVs. Particulate matter (PM2.5 and PM10) and metal results (from TSP)
represent 24-hour average values. Sulfur dioxide (SO2) and hydrogen sulfide (H2S) sample results
represent one (1) hour averages. Table 3 shows the community-based monitoring measurements for
TSP, PM10, PM 2.5, and metals and their respective CV. Table 5 shows H2S and SO2 monitoring
results.
Overall, in evaluating the community-based air monitoring data, arsenic and chromium were the only
two contaminants found at levels above ATSDR’s CVs and selected for additional analysis. A review
of the community-based monitoring results shows the following:
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The levels of beryllium, cadmium, lead, manganese, nickel, and zinc were below their
respective CVs or not detected from the three off-site monitoring sites during the sampling
events
Average and 24-hour maximum concentrations of PM2.5, PM10 and TSP were below comparison
values in all monitoring stations including the background station (See note at the end of this
section about PADOH and ATSDR’s use of EPA’s NAAQS as surrogate CVs for particulate
matter results).
Arsenic and chromium concentrations were the only two metals detected above their respective
CVs. All three community based monitors detected arsenic concentrations above the CV.
Chromium concentrations detected above the CV were measured only at the “Auto Shop”
monitor.
One (1) hour average measurements of H2S and SO2 were below CVs in all monitoring
stations.

Table 3. Community-based Air Monitoring Results for Particulates and Metals

Analyte

Program-Average Concentration
(µg/m3)
Golf
McDade
Auto Shop
Course
Park

Maximum
24-Hour Average
Concentration
(µg/m3)

CV (µg/m3)

PM10

18.9

13.1

12.8

37.3 (Golf Course)

150 1

PM2.5

7.0

5.8

10.9

35 1 , 15 2

TSP

16.2

27.4

41.3

Arsenic

0.00069

0.0011

0.00061

24.4 (McDade Park)
27.6 (Golf Course)
60.9 (Auto Shop)
99.2 (McDade Park)
0.0030 (Auto Shop)

Beryllium

<0.00020

<0.00020

<0.00020

<0.00021 (Auto Shop)

0.0004 4, 0.02 5

Cadmium

0.00011

0.00015

0.00012

0.00033 (Auto Shop)

Chromium

<0.0040

0.0046

<0.0040

0.0071 (Auto Shop)

Lead

0.0033

0.0065

0.0044

0.011 (Auto Shop)

0.0006 4
0.00008 4 , 0.1 5
1.0 9 2 10
0.15 6

Manganese

0.0057

0.011

0.021

0.060 (McDade Park)

0.09 7 , 0.05 5

Nickel

<0.0020

<0.0020

<0.0020

<0.0021 (Auto Shop)

0.09 7

Zinc

0.014

0.017

0.015

0.026 (Auto Shop)

3.6 8

1 EPA NAAQS – 24-hour average
2 EPA NAAQS – Annual average
3 EPA NAAQS – Annual geometric mean
4 ATSDR CREG
5 EPA RfC
6 EPA NAAQS – 3-month rolling average
7 ATSDR chronic MRL
8 ATSDR acute NOAEL
9 ATSDR EMEG
10 EPA LOAEL
Values above ATSDR’s CVs are
shaded
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150 1, 60 3
0.0002 4

Alliance Landfill Perimeter Monitoring Results
For this air monitoring event, four (4) landfill perimeters and one (1) background air monitoring station
were established. Table 4 below shows the ambient air monitoring measurements at these monitoring
stations. In summary the landfill perimeter air monitoring results were the following:


Average and 24-hour maximum concentrations of PM2.5, PM10, and TSP were below
comparison values in all monitoring stations (including background station)



Average concentrations for all metals (from TSP) were below CVs in all monitoring stations
except for chromium. Chromium concentrations were detected above CVs in monitoring
station 1 (background), 3 and 4.



Maximum 24-hour concentrations were below CVs for all metals except for beryllium,
chromium and cadmium. Beryllium and cadmium concentrations above CVs were detected in
monitoring station 1 and 3. Maximum 24-hour concentration for chromium above CV value
was detected on monitoring Station 4.



Average and maximum 24-hour concentrations of arsenic were non-detect in all sample results.
However, the detection limit for arsenic was above ATSDR’s CV. The detection limit was
0.007 and ATSDR’s CV (CREG) is 0.0002.



One (1) hour average maximum concentration of SO2 detected at background station (Station 1)
was slightly higher than the concentrations detected at the other landfill perimeter monitoring
stations. The background station is located off-site approximately 3,000 feet north of the
landfill. One hour average maximum concentration at Station 1 was 10.3 parts per billion
(ppb), and ATSDR’s acute minimal risk level (MRL) for SO2 is 10 ppb. The background
station was located predominantly upwind from the landfill during the monitoring event.
Additional information about area meteorological conditions is available in Appendix 3.
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Table 4- Alliance Landfill Air Monitoring Results (24-hour)

Stat
ion
3

Highest 24
Hour
Concentrati
Statio
on
n 4
(µg/m3)

Not sampled

21.9

20.0

42.6 (Station 1)

150 1

9.2

9.0

8.9

9.1

33 (Stations 2A&4)

35 1 , 15 2

18.4

16.4

Not sampled

20.0

12.7

55 (Station 1)

150 1, 60 3

Arsenic

NC

NC

NC

NC

<0.0070 (Station 1)

0.0002 4

Beryllium

NC

NC

NC

NC

0.0014 (Stations 1&3)

0.0004 4,
0.02 5

Cadmium

NC

NC

NC

NC

0.0010 (Station1)

0.0006 4

Chromium

0.0021

NC

0.0014

0.0077

0.013 (Station 4)

0.00008 4 ,
0.1 5

Lead

0.0052

0.0054

0.0054

0.0052

0.010 (Stations 1&3)

0.15 6

Manganese

0.0094

0.0058

0.0073

0.0045

0.022 (Stations 1&3)

0.09 7 ,
0.05 5

Nickel

0.0011

NC

0.0012

0.0010

0.005 (Station 4)

0.09 7

Zinc

0.028

0.041

0.018

0.025

0.057 (Station 2)

3.6 8

Program-Average Concentration
Analyt
e

Station 1
(Backgroun
d)

Statio
n 2

PM10

20.2

19.5

PM2.5

9.1

TSP

Station
2A

Not sampled
Not sampled
Not sampled
Not sampled
Not sampled
Not sampled
Not sampled
Not sampled

(µg/m3)

CV
(µg/m
3)

1 EPA NAAQS – 24 hour average
2 EPA NAAQS – Annual average
3 EPA NAAQS – Annual geometric mean
4 ATSDR CREG
5 EPA RfC
6 EPA NAAQS – 3-month rolling average
7 ATSDR chronic MRL
8 ATSDR acute NOAEL
NC= not calculated; fewer than three samples had results
above the laboratory detection limit
Values above ATSDR’s CVs are shaded

PADEP SO1 Monitoring Station
In addition to the eight monitoring stations established for this event, PADOH and ATSDR evaluated
the ambient air measurements collected at a PADEP owned monitoring station located approximately 6
miles away from the landfill. (Tables 6) This monitoring station (identified as SO1) is located in
Scranton, PA and collects ambient air measurements of the following contaminants: PM2.5, PM10, and
SO2. ATSDR and PADOH then compared the measurements from the SO1 monitoring station against
the measurements detected at the community-based monitoring stations. Average 24-hour PM2.5
measurements at the SO1 station were similar to the community-based monitoring results. For
example, on September 1 through September 7, 2008, average 24 hour PM2.5 results were 10.84 ug/m3
at the SO1 station and, 10.91 ug/m3 at the McDade Park monitoring station. On September 21, 2008,
PM2.5 concentrations were 14.90 at the SO1 station and 14.80 at the Golf Course station. (Table 5)
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The PM2.5 results from the SO1 station and the perimeter-based stations seem to fluctuate in a similar
manner. A comparison of the SO1 station and the community-based stations is presented in Table 7.
Measurements from these monitoring stations seem to change on similar dates and measure similar
concentrations. These results suggest that particle matter measurement variability detected in all
monitoring stations may be due to ambient air changes at the regional level and not specific to landfill
activities. It is also worth noting that Scranton (Lackawanna County) is an attainment designated area
for PM2.5. EPA designates areas as achieving “attainment” status, which indicates this area meets the
National Ambient Air Quality Standard (NAAQS) Attainment status, as defined in the Clean Air Act
and detailed below [27].

PADOH and ATSDR’s use of EPA’s NAAQS as CVs
For lack of available ATSDR CVs for particulate matter, PADOH and ATSDR utilized EPA’s
National Ambient Air Quality Standard (NAAQS) as a surrogate CV. PADOH and ATSDR compared
PM2.5 and PM10 sample results to EPA’s NAAQS values. The NAAQS for PM10 is 150 µg/m3 over a
24-hour period. (Concentrations should not exceed this value more than once a year over a 3-year
period. The NAAQS for PM2.5 is 35 µg/m3 for a 24-hour period over a 3-year average. Annually, a 3
year weighted mean from one or multiple community monitors may not exceed a level of 15 µg/m3
[14]. In addition, PADOH and ATSDR used EPA’s old NAAQS value for TSP. In 1990, EPA
replaced the older TSP standard under NAAQS with particulate matter (PM2.5 and PM10)
designations to better quantify and gauge air quality particles by size. It’s worth noting that measured
concentrations of PM2.5 , PM10 and TSP are not directly comparable to EPA’s NAAQS because EPA’s
standards are based on annual average concentrations and this monitoring event lasted only five weeks.
However, PADOH and ATSDR included this information to put the monitoring results in perspective.

Exposure Pathway Analysis
An exposure pathway is how a person comes in contact with contaminants originating from a site. A
completed pathway requires that all five elements be present: 1) a source of contamination, 2) an
environmental medium that transports contaminants, 3) a point of exposure, 4) a route of human
exposure, and 5) a receptor population. PADOH and ATSDR consider the air pathway to be a
completed pathway, as described in the table below. The presence of a completed exposure pathway
does not, however, necessarily mean that adverse health effects will occur or have occurred in the past
as a result of such exposure. [15]
Completed Exposure Pathway Table
Source of
Contamination
Alliance Landfill,
Pennsylvania
Turnpike, roads,
other landfills, and
industrial
businesses

Transport via
Environmental
Medium

Air

Point of Exposure

Ambient outdoor
air

15

Route of
Exposure

Inhalation

Receptor
Population

Residents near
the Alliance
Landfill

Discussion
Evaluation of Air Monitoring Data
ATSDR has developed health-based Comparison Values (CVs) as a screening tool to help determine
the likelihood of possible health effects related to exposures to site-specific contaminants. CVs are
health guidelines or environmental guidelines set well below levels that are known or anticipated to
result in adverse health effects. ATSDR developed these values to help health assessors make
consistent decisions about what site related substance concentrations or dose levels associated with site
exposures might require further assessment and evaluation. PADOH uses these CVs to evaluate
whether site related contaminants are present at harmful levels.
CVs are not thresholds of toxicity and cannot be used to predict adverse health effects. These values
serve only as guidelines when performing an initial screen of site-specific chemicals. Although
concentrations at or below the relevant comparison value may reasonably be considered safe, it does
not automatically follow that any environmental concentration that exceeds a comparison value would
be expected to produce adverse health effects. In general, CVs are derived for substances for which
adequate toxicity data exist, based on route of exposure. CVs are typically available for three specified
exposure periods: acute (14 days or less), intermediate (15 to 364 days), and chronic (365 days or
more). In addition, CVs are generally available for two exposure routes: ingestion and inhalation.
ATSDR has developed environmental guidelines (i.e., EMEGs) for substances in drinking water, soil,
and air. For many substances that cause cancer in humans and/or animals, ATSDR had developed
CREGs; these are estimated contaminant concentrations that would be expected to cause no more than
one excess cancer in a million (10-6) persons exposed during their lifetime (70 years). ATSDR’s
CREGs are calculated from unit risk values for inhalation exposures. These values are based on EPA
evaluations and assumptions about hypothetical cancer risks at low levels of exposure. The CREGs do
not establish a level at which people exposed above the CV are expected to get cancer. Rather, CREGs
allow health assessors to estimate the number of hypothetical (extra/excess) cancers that might be
caused if a group of people was exposed to contaminant levels above the CREG everyday, 24 hours a
day, for a lifetime.
For carcinogenic substances, PADOH and ATSDR calculated a theoretical cancer risk for analytes that
exceeded ATSDR’s CREGs. (Table 8) Cancer risk is usually calculated for 30 years using adult
parameters as defaults in the calculations unless an individual assessment is needed for a specific time
frame or if different factors are used. For inhalation exposures the highest average contaminant
concentration in µg/m3 was multiplied by the inhalation unit risk (IUR) factor in (µg/m3)-1, then
multiplied by 30 years, and then divided by 70 years. The formula is as follows:
CR = ED x IUR x EY/70 years
CR = Cancer Risk

ED = Exposure Dose in µg/m3

IUR = Inhalation Unit Risk in (µg/m3)-1

EY = Exposure in years

Cancer exposure scenarios generally assume a lifetime exposure to the suspected carcinogen. PADOH
and ATSDR used an exposure duration of 30 years, which is the amount of time assumed that a
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resident would reside at single residence. PADOH evaluates these theoretical risk estimates by
evaluating whether they fall within EPA’s acceptable risk range for cancer of one additional cancer per
ten thousand (1 x10-4) exposed to one additional cancer per 1 million (1x10-6) people [15].
For noncarcinogenic health effects, PADOH and ATSDR compared the air data for contaminants that
exceeded their respective CVs against the ATSDR’s Minimal Risk Levels (MRLs), if available. The
MRL represents estimates of a daily human dose to a substance that is likely to be without
noncarcinogenic health effects during a specified duration of exposure. For inhalation exposures,
MRLs are typically represented in parts per billion [ppb] or in µg/m3. In addition, PADOH and
ATSDR also compared the contaminant results against the available highest No Observed Adverse
Effect Level (NOAEL) and Lowest Observed Adverse Effect Level (LOAEL), if available. The
LOAEL represents the lowest dose level at which an adverse or toxic effect has been observed in either
human epidemiologic or experimental animal studies. The NOAEL corresponds to the highest dose
level at which no adverse or toxic effect has been observed, based on available from human
epidemiologic or experimental animal studies-from an individual study [15]
Changes to the landfill permit (e.g., specified landfill capacity, types of waste the landfill can accept)
may require additional air monitoring in the future. If substantial or significant changes regarding
landfill scope or activities were to occur, there are several options to further evaluate the potential
impact, if any, to the residents and to address their public health concerns regarding emissions from the
landfill. These include options such as additional sampling points and stations and modeling to
simulate or predict exposure levels based on increased or decreased capacity or activity of the landfills.
A Note on Public Health Conclusions Terminology
In the 2008 HC, produced by ATSDR and PADOH, the Alliance Landfill site was designated as an
“indeterminate public health hazard. Since the generation of the 2008 HC for Alliance Landfill,
ATSDR has changed the public health conclusions terminology (or hazard category) used in health
assessment documents and issued a new guidance, in order to provide more clarity to the community
on potential adverse health effects. However, the process that ATSDR and PADOH use for evaluating
environmental sampling data, the community exposure levels, and the potential adverse health effects
has not changed under the new guidance. For this HC, based on the data evaluated, the previous
hazard category language would classify the site as “no apparent health hazard”, which is equivalent to
the new hazard category language of “not expected to harm people’s health”.
Public Health Evaluation of Air Monitoring Data Results
ATSDR and PADOH further evaluated contaminants detected above their respective CVs during the
August through October, 2008 monitoring event. However, it is important to note that ATSDR CVs
are based on exposures to fumes and not particulate matter, as is the case with the data evaluated in this
HC. Overall, in evaluating the air sampling data collected by PADEP:
Arsenic and chromium were the only two contaminants found at levels above ATSDR’s CVs and
selected for additional analysis.
PADOH and ATSDR also reviewed the sampling data collected by Alliance Landfill. In summary:
 Arsenic was detected below laboratory detection levels;
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 Maximum (but not average) levels of beryllium and cadmium exceeded ATSDR’s CREGs;
 Maximum and average levels of chromium exceeded ATSDR’s CREGs;
 The maximum hourly average level of SO2 slightly exceeded ATSDR’s acute MRL; and,
 The maximum 1-hour average of H2S exceeded PADEP’s 24-hour ambient air standard, and
some maximum and average levels were above EPA’s RfC but well below ATSDR’s MRLs.
The following text discusses how PADOH and ATSDR evaluated these contaminants from both data
sets to determine whether exposure to the detected levels could harm people’s health.
Arsenic
Arsenic (as particulates) was detected above ATSDR’s CREG of 0.0002 µg/m3 during both air
monitoring events. The 24-hour arsenic levels detected at all three PADEP monitoring stations were
above the arsenic CREG nearly every day during the sampling. The PADEP program-average (or the
average from the air monitoring event by monitoring station) arsenic concentrations were 0.00069
µg/m3 at the Golf Course monitoring location, 0.0011 µg/m3 at the Auto Shop monitoring location, and
0.00061 µg/m3 at the McDade Park monitoring location. The maximum 24-hour average arsenic
concentration was reported as 0.0030 µg/m3 at the Auto Shop monitoring location. Out of the 33
detections for arsenic from community-based monitoring locations, 30 were above the CREG of
0.0002 µg/m3, with all of the detected levels at the Auto Shop above the CREG. For the Alliance
sampling event, the average 24-hour arsenic readings at Alliance stations 1, 2, 3, and 4 were not
calculated, as the arsenic readings were below the laboratory detection levels. The lowest value
reported was <0.0065 µg/m3, and the maximum value reported was <0.0070 µg/m3 at Alliance station
1. Although it cannot be determined whether or not these “less than” values were below the arsenic
CREG of 0.0002 µg/m3, PADOH and ATSDR believe that the readings were less than the typical
levels of 0.02–0.10 µg/m3 found in urban air [16].
Although some of the arsenic levels exceeded the arsenic CREG, they were all within the range of
what is considered typical arsenic background levels for this area. It is not unexpected to find typical
rural and urban background levels to be 10 to 100 times above the CREG, respectively, for arsenic [16
17]. The lowest NOAEL found in the scientific literature for chronic inhalation of arsenic was 613
µg/m3, based on occupational exposures, and a LOAEL of 0.7 µg/m3 , based on human environmental
exposures, was found to be associated with increased the risk of stillbirth [16]. The maximum
concentration of arsenic sampled (0.0030 µg/m3 and < 0.0070 µg/m3) is well below the NOAEL and
LOAEL.
The calculated excess cancer risk, for a 30 year exposure duration, using the maximum arsenic value
(as 0.0070 µg/m3) is 1.29 E-5. Put another way, this is an excess cancer risk of 1.29 case per 100,000
persons exposed, and is interpreted and classified within EPA’s acceptable risk range of 1 in 10,000 to
1 in 100, 000 excess cases of cancer, based on data evaluated (see table 8 below). It is important to
note that PADOH and ATSDR used the highest average value and PADOH and ATSDR would not
expect the public would be exposed to highest average levels on an on-going basis. Based on the data
and evaluated by PADOH and ATSDR, exposures to the arsenic levels recorded and evaluated in the
air in the vicinity of the Alliance Landfill are not expected to harm people’s health.
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Table 8 – Theoretical excess cancer risk calculations for arsenic and chromium

Contaminant
Arsenic
Chromium

Maximum
Concentration
(µg/m3)

EPA IUR
(µg/m3)

Theoretical
Excess Cancer
Risk

0.007

0.0043

1.290E-05

0.0077

0.012

3.960E-05

Chromium
Chromium (as particulates) was detected during both sampling events above the ATSDR CREG CV of
0.00008 µg/m3. However, the concentrations of chromium observed during the sampling events were
all below or within typical chromium background levels. Atmospheric total chromium is less than 0.01
µg/m3 in rural areas and between 0.01 to 0.03 µg/m3 in urban areas [18]. Typical rural and urban
background levels are reportedly 1,000 to 8,000 times above ATSDR’s CREG, respectively, for
chromium. The CREG is a very conservative number that represents a value several orders of
magnitude below levels associated with observed health effects. Chromium VI has an intermediate
EMEG of 1.0 µg/m3 and EPA Reference Concentration (Rfc) of 0.1 µg/m3. The LOAEL for
chromium is 2.0 µg/m3 based on a case study of an occupational worker with nasal problems and
decreased lung function [16]. However, the laboratory method could not determine whether
hexavalent chromium was present, and therefore, for the public health evaluation of chromium,
PADOH and ATSDR conservatively assumed all chromium to be chromium VI [12].
Chromium was found at all three community-based monitoring stations above the CREG. The PADEP
program-average chromium concentration for chromium were <0.0040 µg/m3 for the Golf Course
monitoring location, 0.0046 µg/m3 for the Auto Shop monitoring location, and <0.0040 µg/m3 for
McDade Park monitoring location. The maximum measured 24-hour concentration of total chromium
from the Auto Shop location was 0.0071 µg/m3. Most of the detected levels of chromium from the
Auto Shop monitoring location were above 0.004 µg/m3. Chromium levels detected in the
community-based monitoring events, however, were below the available LOAEL, intermediate
EMEG, and EPA Rfc. The chromium levels detected are typical of background levels of chromium.
During the sampling events performed by Alliance along the landfill perimeter, the 24-hour program
averages of chromium were above the CREG. The 24-hour program averages for chromium at
monitoring stations 3 and 4 were above the CREG value at 0.00014 µg/m3 and 0.0077 µg/m3 ,
respectively. Chromium was also detected at the background monitoring Station 1 (0.0021 µg/m3 24
hour program averages) above the CREG, indicating chromium levels near the landfill are similar to
background levels. Chromium levels detected during the landfill perimeter monitoring events,
however, were below the available LOAEL, intermediate EMEG, and EPA Rfc. The chromium levels
are typical to background levels.
PADOH and ATSDR calculated an excess cancer risk for chromium exposure, based on EPA’s IUR
value of 0.012 (µg/m3)-1 for chromium VI and the highest average sampling value (Table 8 above). It
is important to note that PADOH and ATSDR used the maximum average value and PADOH and
ATSDR would not expect the public would be exposed to maximum levels on an on-going basis. The
calculated excess cancer risk using the highest average reading, which occurred during the Alliance
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perimeter monitoring (0.0077 µg/m3) is 3.96 x E-05, or 3.96 cancers cases per 100,000 persons
exposed, and falls within EPA’s definition of ‘acceptable’ risk range (i.e., 1 excess cancer in 10,000 to
1 excess cancers in 1,000,000 persons exposed).
Cadmium
During the community-based sampling, cadmium (as particulates) was not detected above the CREG
of 0.0006 µg/m3. For the Alliance landfill perimeter monitoring, the maximum 24-hour average
concentrations of cadmium (as particulates) was 0.001 µg/m3 for station 1 (background monitoring
location), which is above the cadmium CREG. However, the rest of the cadmium results reported for
stations 1, 2, 3, and 4 were less than 0.00069 µg/m3, and most were non-detect.
The highest 24-hour concentration was (0.001 µg/m3) during the Alliance sampling event) is consistent
with background levels and well below (10 times lower) the ATSDR MRL for chronic exposure to
cadmium of 0.01 µg/m3. The MRL is based on studies on workers inhaling cadmium fumes and well
below a study showing exposure to 17 µg/m3 of cadmium dust for 30 years and 25 µg/m3 of cadmium
fumes for 24 years resulted in respiratory problems amongst workers [19]. The potential for cancer
effects was evaluated based on a cancer LOAEL of 0.1 mg/m3 (100 µg/m3) that was derived from
epidemiologic studies of male workers who developed lung cancer and died after being occupationally
exposed to cadmium oxide for up to 45 years. [19]
Typical background concentrations of cadmium in ambient air are 0.001 µg/m3 in non-industrialized
areas and 0.04 µg/m3 in urban areas and the observed levels near the Alliance Landfill are consistent
with background levels [23, 19]. Also, PADOH and ATSDR do not expect the public would be
exposed to maximum levels on an on-going basis and therefore, would not be expected to harm
people’s health. Exposure to the cadmium levels recorded and evaluated in the air in the vicinity of the
Alliance Landfill is not expected to harm people’s health based on data and evaluated by PADOH and
ATSDR.
Beryllium
The 24-hour program averages for both the community-based and Alliance air monitoring events were
below the ATSDR CREG value of 0.0004 µg/m3. During the Alliance monitoring event, the
maximum 24-hour measurement for beryllium was 0.0014 µg/m3 for stations 1 (background) and 3
which exceeded the ATSDR CREG value but is below EPA’s RfC value of 0.02 µg/m3 for non
carcinogenic effects. The remainder of the beryllium measurements were below the laboratory
detection limit of 0.0013 µg/m3 which is higher than the beryllium CREG. It should be noted the
PADEP beryllium standard for ambient air is 0.01 µg/m3 for a 30 day average. The maximum detected
beryllium level for this site (0.0014 µg/m3) is lower than the PADEP beryllium standard. [34]
Although PADOH and ATSDR conservatively evaluated these maximum concentrations, it would not
be expected that the public would be exposed to maximum levels on an on-going basis.
The average concentration of beryllium in the air of US cities is 0.2 ng/m3 or 0.0002 µg/m3. The EPA
has determined that inhaled beryllium is a probable human carcinogen based on limited human studies
and animal studies. The EPA’s RfC of 0.02 µg/m3 for non-carcinogenic effects comes from two
occupational studies of chronic inhalation exposure. One study reported damage to the lungs from
beryllium inhalation resulting in acute beryllium disease with a NOAEL of 0.01–0.1 µg/m3. A second
study identified a LOAEL of 0.55 µg/m3 based on individuals working with beryllium over long
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periods of time who suffered from hypersensitivity to beryllium. The maximum 24-hour concentration
was 0.0014 µg/m3 and is significantly lower than the above mentioned LOAEL and NOAEL values.
Based on the data evaluated, PADOH and ATSDR do not expect exposure to these levels would harm
people’s health.
Sulfur Dioxide
The community-based and Alliance air monitoring programs also included air monitoring for SO2.
Continuous measurements were made using Single Point Monitor (SPM) devices and a new tape
technology that was expected to have a detection limit of up to 200 ppb. This detection limit is
important for community-based air monitoring. Laboratory studies conducted prior to the Alliance air
monitoring program suggested that SPMs using the new tape technology would measure airborne SO2
concentrations accurately. However, as a result of questionable SO2 data obtained during another air
monitoring program using similar SPMs and tape technology, ATSDR conducted a field study in 2009
to determine if the SO2 SPM and tape technology provided accurate measurements of ambient SO2
concentrations. The field study compared the performance of SO2 SPMs (devices similar to those
used during the Alliance air monitoring program) to instruments used for SO2 NAAQS measurements.
Results from the field study showed that SPMs using the new tape technology consistently
underreported ambient air concentrations of SO2 [36].
It is unclear why the SO2 SPMs performed well in the controlled laboratory setting, yet did not perform
well when deployed in the field. Nonetheless, with evidence that the SPMs may underreport SO2
concentrations, ATSDR and PADOH determined the entire SO2 monitoring data set from the
community-based and Alliance air monitoring program to be of insufficient quality to characterize
human exposures, and the SO2 data from the air monitoring program are not discussed further in this
report. The subsequent field study explains in greater detail why those data were rejected[36].
The use of the SO2 SPM technology used during the community-based and Alliance air monitoring
program was a result of good faith effort on the part of the Agencies and the Alliance Landfill. At the
time the SO2 SPM technology was deployed for the monitoring program, it was fully expected that
these instruments would provide the type and quality of information needed.
It should be noted that the discussion in the previous three paragraphs does not apply to the SO2 data
obtained from Scranton NAAQS station (SO1) or to other measurements (i.e., metals, particulate
matter, H2S) collected during the community-based and Alliance air monitoring program.
Hydrogen Sulfide
The 1-hour average levels of hydrogen sulfide (H2S) ranged from 0.54 ppb to 1.8 ppb, with the highest
1-hour average measurment occurring at Station 4 during the Alliance monitoring event in August
through September 2008. The maximum 1-hour average H2S measurement was 5.3 ppb at stations 1
(background) and station 4, with a corresponding program average value of 1.5 ppb and 1.8 ppb,
respectively. The PADEP 24-hour ambient air standard is 5.0 ppb [20]. ATSDR does not currently
have a chronic-duration inhalation MRL for hydrogen sulfide. No health effects have been found in
humans exposed to typical environmental concentrations of H2S (i.e., 0.11 ppb to 0.33 ppb), as
discussed further in the Community Concerns Section. [20] H2S is not classified as a carcinogen.
Some of the observed values for maximum and average levels were above EPA’s RfC of 1.0 ppb, but
well below ATSDR’s acute (i.e., less than 14 days) MRL of 70 ppb and intermediate MRL (i.e., 15 to
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364 days) of 20 ppb, which is based on a NOAEL of 0.46 ppm, determined by laboratory
observations. [21] Therefore, PADOH and ATSDR would not expect exposure to these levels to harm
people’s health.

Contaminant Evaluation
This section provides more information on the chemicals detected above CVs during air monitoring
and sampling conducted by PADEP and Alliance Landfill’s in 2008, as discussed above. Based on
monitoring program averages, as discussed above, arsenic and chromium were retained for further
evaluation. The majority of information summarized below, including context for how the levels for
the various CVs were developed, has been extracted from ATDSR’s chemical-specific Toxicological
Profiles. For more information about each chemical, please refer to these online profiles at
http://www.atsdr.cdc.gov/toxpro2.html.
As explained in the previous public health evaluation section, based on the monitoring and sampling
data evaluated by PADOH and ATSDR, exposure to the levels that have been detected at the
community-based and perimeter monitoring stations would not be expected to result in harmful effects
for the public. That being said, the adverse health effects documented in the toxicological literature and
summarized here are based on much higher levels than were observed in communities living near the
Alliance Landfill. Often times human toxicological data is not available so studies of laboratory
animals or occupational workers are used to calculate NOAEL and LOAEL. Occupational workers
are generally exposed to much higher levels of contaminants that the general population would be, and
the resulting NOAEL or LOAEL values would be much lower. Therefore, the health effects observed
in some occupational studies would be much higher than those anticipated in the general population,
such as the community adjacent to Alliance Landfill. Lastly, some of the studies discussed in this
section pertain to exposures to chemical fumes (in an occupational or laboratory setting) and not to
particulate matter, which in the form present at Alliance Landfill. Lastly, simply being exposed to a
hazardous substance does not make it a hazard. The magnitude, frequency, timing, and duration of
exposure and the toxicity characteristics of individual substances affect the degree of hazard, if any.
Arsenic
Arsenic was identified as a chemical for consideration because of its elevation in community ambient
air samples collected in 2008. Inhalation exposure to inorganic arsenic (primarily arsenic trioxide dust
in air at copper smelters) is, in multiple studies, associated with increased risks of lung cancer in
occupational settings. However, scientific literature does not support associations between lung cancer
and exposure to airborne arsenic in residential settings as the form of arsenic is different than that
found in occupational (smelter) settings. For the general population, food is the primary source of
arsenic exposure; inhalation exposure is generally negligible by comparison. Most information on
human inhalation exposure to arsenic derives from occupational settings such as smelters and chemical
plants, where the predominant form of airborne arsenic is arsenic trioxide dust. [16].
The lowest LOAEL for lung cancer reported in ATSDR's Toxicological Profile for Arsenic (Sept
2000) is 50 µg/m3. [16] It is based on a study of workers chronically exposed at a Swiss smelter for
periods ranging from 3 months to 30 years. Since smoking was more common in this occupational
cohort than in the general population (as is generally the case), and the synergistic effect of smoking
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and occupational inhalation of arsenic on lung cancer risk was not taken into account, the true LOAEL
for lung cancer attributable to arsenic exposure alone is likely to be significantly higher than 50 µg/m3.
When confounding factors such as smoking have been taking into account, no statistically significant
increase of lung cancer has been observed at 50 µg/m3. [22]
The reason that all of these levels still exceed ATSDR's cancer risk evaluation guide (CREG) and
EPA's cancer-based RBC is that the latter represent hypothetical 1-in-a-million risk levels derived by
making the assumption that no threshold exists for carcinogenic effects. In its 1986 Guidelines for
Carcinogenic Risk Assessment, EPA was careful to point out that such risk estimates do not predict the
true risk which is "unknown and may be as low as zero." Thus, while cancer-based CVs may be of
some use as screening values, they are not practical as a single method for conducting an assessment of
the public health implications of chemical exposures. The Department of Health and Human Services
(DHHS) and the EPA have determined that inorganic arsenic is a known human carcinogen. The
International Agency for Research on Cancer (IARC) has determined that inorganic arsenic is
carcinogenic to humans. [16]
Background levels of arsenic in outdoor air range from less than 0.001–0.003 µg/m3 in remote areas to
0.02–0.3 µg/m3 in urban areas (1,000 times lower than the LOAEL). [16] The maximum 24-hour
average values observed during the air sampling events was 0.0030 µg/m3 and is similar to urban
background levels. However, the vast majority of detects were well below that level. [16]. Based on
its evaluation of the data, ATSDR concludes that concentrations of arsenic in the ambient air near the
Alliance Landfill site are not a threat to human health.
Chromium
Chromium is a naturally-occurring element found in rocks, animals, plants, soil, and volcanic dusts and
gases. Chromium is present in the environment in several forms. The most common forms are
elemental chromium (Cr 0), trivalent chromium (Cr III), and hexavalent chromium (Cr VI). Cr III
occurs naturally in the environment and is an essential nutrient. Cr VI and Cr 0 are generally produced
by industrial processes. The metal chromium, which is the Cr 0 form, is used for making steel. Cr VI
and Cr III are used for chrome plating, making dyes and pigments, leather tanning, and wood
preserving. Most of the chromium compounds, usually Cr III and Cr VI, form fine dust in the air and
settle on the ground or in water. The respiratory tract is the major target organ for chromium (VI)
toxicity, for acute (short-term) and chronic (long-term) inhalation exposures. Shortness of breath,
coughing, and wheezing were reported from a case of acute exposure to chromium (VI), while
perforations and ulcerations of the septum, bronchitis, decreased pulmonary function, pneumonia, and
other respiratory effects have been noted from chronic exposure. The main health effects associated
with chronic (long-term) inhalation exposure to hexavalent chromium are irritation of the skin and
mucous membranes. Lung cancer has been documented from occupational exposure to Cr VI. [18]
EPA has designated Cr VI as a known human carcinogen (Group A) by the inhalation route of
exposure. Human studies have clearly established that inhaled chromium (VI) is a human carcinogen,
resulting in an increased risk of lung cancer. The results of toxicological studies using animal models
suggest that chromium (VI) can cause lung tumors via inhalation exposure of fumes. Because
emissions and exposure data for chromium do not identify specific compounds or valence states, there
is greater uncertainty associated with risk estimation for this class of pollutants.
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The LOAEL for chromium is 2.0 µg/m3, is derived from a case study of occupational workers. The
effects observed in this study included mild decreased lung function and atrophy of the nasal mucosa.
[15] The potential for cancer effects was evaluated based on a LOAEL of 0.04 mg/m3 (40 µg/m3)
derived from epidemiologic studies of male workers who developed lung cancer after being
occupationally exposed to mixtures of chromium III and IV for up to 49 years. In human studies, the
NOAEL is 1,990 µg/m3, resulting from an occupational medicine study on trivalent chromium
compounds. In this study, respiratory system effects were observed in workers occupationally exposed
to chromium for up to 23.6 years. [23]
3

3

Background level of chromium are typically less than 0.01 μg/m in rural areas to 0.01-0.03 μg/m in urban
areas [18] The highest 24-hour levels of chromium detected during the sampling events (0.013 µg/m3)
is 150 times lower than the LOAEL for chromium of 2.0 µg/m3. Therefore, PADOH and ATSDR
would not anticipate adverse health effects to the public from exposure to the observed levels.

Quality Assurance and Quality Control
ATSDR and PADOH are limited to the information provided in the referenced documents. It is
expected that adequate quality assurance and quality control measures were adhered to regarding data
gathering, chain of custody processes, laboratory procedures, and data reporting. In addition, during all
aspects of sample collection, analyses, and reporting, extreme care is required to ensure that high
quality data are acquired using the best applicable science techniques. ATSDR and PADOH expect
that the laboratory only used certified, clean-sample collection devices. Once samples were collected,
it is expected that they were stored according to the method protocol and delivered to the analytical
laboratory within the specified limits. Sometimes sample collection problems, the testing equipment,
dilution factor, outside contaminants and such need to be addressed and evaluated for validity. Finally,
it is expected that standard laboratory operating procedures and other procedures and guidance for
sample analysis, reporting, and chain of custody processes were followed. If ATSDR and PADOH
believed the laboratory data were flawed in any way, further evaluation of the quality assurance and
quality control procedures would have been conducted. Any analyses, conclusions, and
recommendations in this health consultation are limited by the completeness and reliability of the
referenced documents. Appendices 1 and 2 provide additional information on the quality control used
during the sampling events.

Child Health Considerations
PADOH and ATSDR recognize that the unique vulnerabilities of infants and children demand special
emphasis in communities faced with contamination of environmental media. In general, children
appear to be more sensitive to the effects of contaminants, presumably because of a higher body
burden. Child health considerations were taken into account during this evaluation. Arsenic has been
documented to cross the placenta, is present in human breast milk, and long-term exposure to arsenic
in children may result in lower IQ scores. In addition, children with asthma may be especially
sensitive even to low concentrations of sulfur dioxide, but it is not known whether asthmatic children
are more sensitive than asthmatic adults. However, based on the levels of arsenic and sulfur dioxide
detected in air in the three communities outside the Alliance Landfill perimeter, PADOH and ATSDR
do not consider inhalation exposure to the levels of arsenic and sulfur dioxide in air to be a public
health concern to children.
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Community Concerns
PADOH and ATSDR have received several concerns from the adjacent communities regarding the
Alliance Landfill operations. [31] This section addresses these community concerns.
Landfill Operating Capacity
Residents have expressed concern about the landfill operating at reduced capacity during the air
sampling timeframe in order to lower the landfill gas emissions and potential odors. Landfills usually
produce appreciable amounts of gas within 1 to 3 years. Peak gas production usually occurs 5 to 7
years after wastes are dumped. Almost all gas is produced within 20 years after waste is dumped;
however, small quantities of gas may continue to be emitted from a landfill for 50 or more years.
Landfill gas is generated during the natural process of bacterial decomposition of organic material
contained in landfills. A number of factors influence the quantity of gas that a landfill generates and
the components of that gas. These factors include, but are not limited to, the types and age of the waste
buried in the landfill, the quantity and types of organic compounds in the waste, and the moisture
content and temperature of the waste. Temperature and moisture levels are influenced by the
surrounding climate [35]. PADOH and ATSDR do not anticipate this would affect any landfill gas
generation because landfill gas takes a long time to generate and would not be immediately affected by
operating conditions.
Odors
The community has also expressed concern regarding odors in the community, potentially from the
Alliance Landfill activities. Potential sources of landfill odors, if present at high enough
concentrations, can include sulfides, ammonia, and certain non-methane organic compounds
(NMOCs). Landfill odors may also be produced by the disposal of certain types of wastes, such as
manures and fermented grains. Sulfides, such as H2S, dimethyl sulfide, and mercaptans, are common
sources of landfill odors because they produce a very notable strong rotten egg smell—even at very
low concentrations. Of these three sulfides, H2S is typically emitted from landfills at the highest rates
and concentrations. Humans are extremely sensitive to H2S odors and can smell such odors at
concentrations as low as 0.5 to 1 ppb. People can find the odor offensive at levels approaching 50 ppb.
Unfortunately, the impact of landfill gas odors on sensitive populations such as people with pre
existing respiratory illnesses is not well documented or understood.
Many people may find the odors emitted from a landfill offensive or unpleasant. In reaction to the
odor, some people may experience nausea or headaches. Although such responses are undesirable,
medical attention is usually not required. Acute effects are usually reversed when the odor or exposure
ends. However, the effects on day-to-day life can be more lasting. Unfortunately, the impact of landfill
gas odors on sensitive populations such as people with pre-existing respiratory illnesses is not well
documented or understood. In general, levels of individual landfill gases in ambient air are not likely
to reach harmful levels. In other words, low levels of landfill gases are unlikely to cause obvious,
immediate health effects. To date, researchers have not identified any long-term health effects
associated with exposure to the low-level H2S concentrations that normally occur in communities
living near landfills. However, the potential health effects from long-term exposures to low levels of
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landfill gases released to ambient air are not easy to evaluate, largely because exposure data are often
lacking. Many exposures to landfill gases involve chemicals at low or trace levels, as well as a mixture
of chemicals. Most studies that look at health effects from chemical exposures consider much higher
chemical levels than those typically associated with landfills. Therefore, PADOH and ATSDR
recommend that PADEP continue to monitor odor complaints from the community and continue to
inspect the facility to ensure proper operation [35].
Average concentrations in ambient air range from 0.11 to 0.33 ppb, with H2S concentrations in the air
around a landfill usually less than 15 ppb. ATSDR has set an acute and intermediate MRL value of 70
ppb and 20 ppb, respectively. For this HC, the maximum and average levels of H2S were well below
these values, and specifically were 3.7 and 11.1 times lower, respectively, than the ATSDR
intermediate MRL mentioned above. Based on the data evaluated, PADOH and ATSDR would not
anticipate adverse health effects in the community for exposure to the observed H2S levels. [35]
Deodorizer Product
Community members expressed concern regarding the use of a deodorizer product at Alliance Landfill.
The concerned citizens stated that based on the MSDS for the deodorizer utilized by Alliance Landfill,
the product contains benzene and could potentially pose a public health threat. After reviewing the
MSDS for the current deodorizer (OCC Fragrance Free, Benzaco Scientific Inc.) utilized by Alliance
Landfill and speaking with the manufacturing company of the deodorizer, ATSDR and PADOH
confirmed that the deodorizer apparently does not contain benzene. The deodorizer product currently
utilized by Alliance Landfill is therefore not considered by ATSDR and PADOH to be a public health
threat at the Alliance Landfill site, based on the information provided to and evaluated by ATSDR and
PADOH regarding the deodorizer product. Thus, ATSDR and PADOH do not anticipate
recommending community, perimeter, or inlet/outlet gas sampling/monitoring for benzene. It is
assumed by ATSDR and PADOH that the product is being utilized in compliance with manufacturer,
PADEP permitting requirements, and other appropriate regulations and/or procedures. [25]

Mercury
Some community members are concerned that Alliance Landfill could be generating, producing,
and/or emitting mercury. Alliance Landfill, with PADEP oversight, conducted mercury flare
destruction sampling. PADOH and ATSDR reviewed the mercury flares testing and resulting
community air modeling data by PADEP (Appendix 4). It is expected the primary source of mercury
from the Alliance Landfill to the surrounding community would be emissions from the Alliance
Landfill flaring system. Mercury emissions from the flares were well below the chronic inhalation
EMEG/MRL. In addition, it is the current position of ATSDR, PADOH, and PADEP that a properly
operated flaring system would ensure mercury emissions would not constitute a public health issue to
the nearby communities.. It is assumed by ATSDR and PADOH that Alliance Landfill operations are
conducted in compliance with PADEP permitting requirements, and other appropriate regulations
and/or procedures. Based on this, ATSDR and PADOH do not anticipate recommending community or
perimeter sampling/monitoring for mercury at this time.
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Dioxins
Community members have expressed concern regarding the generation, production, and/or emission of
dioxins at the Alliance Landfill site. The potential for dioxin and furan emissions from the site is
believed to be small. After discussions with and obtaining information from PADOH and Alliance
Landfill /Waste Management, appears, that Alliance Landfill flares do not emit dioxins, since the flares
operate at temperatures exceeding 1,500 oF (See Appendix 4). EPA has concluded, based on literature
reviews and studies, that at temperatures over 1,000 oF, dioxin and furan compounds are readily
oxidized and therefore would not be formed to any significant degree. Since the initial performance
tests were conducted for the flares, no instances of non-compliance related to temperature have been
identified by PADEP. Dioxins are therefore not considered by ATSDR and PADOH to be a public
health threat at the Alliance Landfill site. Thus, ATSDR and PADOH do not anticipate recommending
community, perimeter, or inlet gas sampling/monitoring for dioxins at this time. It is assumed by
ATSDR and PADOH that Alliance Landfill operations are conducted in compliance with PADEP
permitting requirements, and other appropriate regulations and/or procedures.
VOCs
Some community members expressed concern regarding the generation, production, and/or emission
of volatile organic compounds (VOCs) at Alliance Landfill. It is expected the primary source of VOCs
from the Alliance Landfill to the nearby communities would be VOCs contained in uncaptured landfill
gas. It is the current position of ATSDR, PADOH, and PADEP that a properly operated Landfill gas
collection system would ensure that VOC emissions do not constitute a public health issue to the
nearby communities. PADEP oversees the appropriate operation of the Alliance Landfill gas collection
system. PADEP has informed ATSDR and PADOH that the Alliance Landfill has permit conditions
that require them to capture a minimum 75% of the landfill gas generated and destroy a minimum 98%
of that which is captured. The Alliance Landfill demonstrates compliance with these conditions by
conducting quarterly surface monitoring and calculating landfill gas collection efficiency daily [37].
The results of Alliance Landfill’s quarterly surface monitoring have shown very few instances of
surface emissions. PADEP surface monitoring conducted at the site during semiannual inspections
have also shown very few instances of surface emissions. Alliance landfill has been showing landfill
gas collection efficiencies greater than 100% [37]. This calculation compares a theoretical gas
generation number to an actual gas collected number. This calculation coupled with very good surface
monitoring results; clearly demonstrate that they are complying with the minimum landfill gas
collection efficiency of 75%. Alliance reported emissions of 8.9 tons of VOCs in 2008 [37]. Based on
this information and data provided to PADOH and ATSDR, Alliance has been in compliance with the
landfill gas collection conditions of their permit and therefore, PADOH and ATSDR would not
anticipate adverse health effects in the community.

27

Conclusions
Based on a review of the air monitoring data, PADOH and ATSDR conclude the following:
Air monitoring data collected by the Pennsylvania Department of Environmental Protection
(PADEP) at community-based air monitoring stations indicate that exposure to the detected
levels of arsenic, beryllium, cadmium, chromium, lead, manganese, and zinc is not expected to
harm people’s health. The average levels of contaminants detected during the communitybased air monitoring events were below ATSDR’s comparison values (CVs), with the
exception of chromium and arsenic. For non-cancer effects, the observed average levels of
chromium were well below ATSDR’s minimum risk level (MRL), and average arsenic
concentrations were below the no-observed-adverse-effects-level (NOAEL) and the lowest
observed-adverse-effects level (LOAEL) documented in the literature following chronic
inhalation exposures. Estimated theoretical cancer risk levels for chromium and arsenic,
calculated by PADOH and ATSDR, were within EPA’s acceptable risk range (i.e., 1 excess
cancer in 10,000 to 1 excess cancer in 1,000,000 persons exposed). PADOH and ATSDR
conservatively assumed, without data to support the contrary, that all chromium was hexavalent
chromium (Cr VI), which is considered the most toxic chromium species.
Air monitoring data collected from the five Alliance Landfill air monitoring stations, within
the landfill and along the perimeter, indicates that exposure to the detected levels of arsenic,
beryllium, cadmium, chromium, lead, manganese, and zinc is not expected to harm people’s
health. The average levels of contaminants found in the air samples collected by Alliance
Landfill with below ATSDR’s comparison values (CVs), with the exception of chromium. The
observed average values of chromium (conservatively assumed to be the more toxic hexavalent
form of chromium) were well below ATSDR’s minimum risk level (MRL). Theoretical cancer
risk levels for chromium were within EPA’s acceptable risk range (i.e., 1 excess cancer in
10,000 to 1 excess cancer in 1,000,000 persons exposed). The highest 24-hour concentration
(and not the average value) for arsenic, cadmium and beryllium were above their respective
ATSDR CVs, with most of the samples non-detect. However, the highest concentration for
arsenic, cadmium and beryllium are below levels documented in the literature to cause adverse
health effects, and PADOH and ATSDR do not anticipate the public would be exposed to the
maximum concentrations of these contaminants.
Based on a review of available monitoring data, exposure to particulate matter (PM10 and
PM2.5), is not expected to harm people’s health. Ambient air monitoring data, collected by
both PADEP and Alliance, showed that particulate matter concentrations detected in ambient
air were below EPA’s National Ambient Air Quality Standards (NAAQS). The NAAQS were
developed to protect the environment and public health, including the health of “sensitive”
populations such as asthmatics, children, and the elderly. The levels of particulate matter
detected near the Alliance monitoring events are similar to background levels.
PADOH and ATSDR reviewed the hydrogen sulfide air monitoring data collected in
the community and along the perimeter of the landfill. Based on this review, PADOH
and ATSDR conclude the levels of hydrogen sulfide are not expected to harm
people’s health. The levels of hydrogen sulfide were below ATSDR’s inhalation MRL
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for both acute (i.e., 14 days or less) and intermediate (i.e., 15–364 days) exposure
durations.

Public Health Recommendations
PADOH and ATSDR recommend the following:
1. ATSDR and PADOH recommend that representatives of PADEP, Waste Management Inc., and
Alliance Landfill consider additional air monitoring if the Alliance Landfill makes substantial or
significant changes in its scope, activity, and/or capacity, and to continue to address residents’
concerns in regard to air quality, exposure levels, and potential health effects.
2. PADEP should continue maintaining a record of all odor complaints to characterize the nature,
location, time, and frequency of such complaints.
3. Management at the landfill (Waste Management, Inc./Alliance) and PADEP should ensure
continued compliance with required landfill gas emission controls and odor-control practices.

Public Health Actions
The public health action plan for the Alliance Landfill contains a description of actions that have been
or will be taken by PADOH, ATSDR, and other government agencies at the site. The purpose of the
public health action plan is to ensure that this health consultation both identifies public health hazards
and provides a plan of action designed to mitigate and prevent harmful human health effects resulting
from exposure to hazardous substances.
Public health actions that have been taken include:


PADOH and ATSDR conducted a visit of the site and the surrounding community.



PADOH and ATSDR met with PADEP Northeast Regional staff members to discuss site
background information and community concerns.



The additional air monitoring stations addressed in the 2008 HC were installed in several
locations by Waste Management, Inc./Alliance Landfill in accordance with or in consideration
of ATSDR, PADOH, and PADEP recommendations and input to better determine the full
extent of air quality and potential health effects for residents in the community surrounding
Alliance Landfill.



PADOH and ATSDR completed this HC.

Public health actions that currently or will be implemented:


PADOH and ATSDR will hold a public meeting or have another type of public forum to
discuss the conclusions and recommendations of this HC and to answer any questions.
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PADOH and ATSDR will consider reviewing additional environmental sampling and
monitoring data, if requested and deemed appropriate, and issuing a public health conclusion.



PADOH and ATSDR will remain available to discuss any public health questions or concerns
related to the site with community members and local authorities as appropriate.
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Figures
Figure 1. Alliance Landfill and Surrounding Areas

ESRI Landfill
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Figure 2. Arial View of the Site with the Location of Air Monitors

Community Monitoring Stations in Green
Alliance Monitoring Stations in Purple
Alliance Ambient Air Monitoring Station in Red (Background)
Alliance Meteorological Stations in Blue
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Tables
Table 5. PADEP and Alliance Landfill Sulfur Dioxide and Hydrogen Sulfide Sampling Data
Compared to ATSDR’s CVs and EPA’s NAAQS (1-Hour)

Analyte

Maximum and Average 1-Hour Concentrations
(ppb) at Each Monitoring Station

ATSDR CV/ EPA
NAAQS

PADEP Samples
Golf Course
SO2

Auto Shop

McDade Park

Maximum - 1.79

Maximum - 2.34

Maximum - 1.85

Acute MRL- 10 ppb

Average - 0.15

Average - 0.15

Average - 0.15

NAAQS 24-hr - 140 ppb
NAAQS Annual-30 ppb

H2S

Maximum - 4.3

Maximum - 2.2

Maximum - 2.1

Acute MRL - 70 ppb Intermediate
MRL - 20 ppb

Average - 0.06

Average - 0.1

Average - 0.06

EPA RfC - 1 ppb
PADEP 24 hr – 5.0 ppb

Alliance Landfill Samples
Station 1

Station 2

Station 2A

Station 3

Station 4
Acute MRL- 10
ppb

SO2

Maximum - 10.3
Average - 1.0

Maximum - 2.7
Average - 0.82

Not sampled

Maximum - 3.1
Average - 0.73

Maximum - 1.3
Average -0.69

NAAQS 24-hr 140 ppb
NAAQS Annual
30 ppb

H2S

Maximum - 5.3

Maximum - 3.3

Maximum - 3.0

Maximum - 2.0

Maximum - 5.3

Acute MRL – 70
ppb Intermediate
MRL - 20 ppb

Average - 1.5

Average - 0.77

Average - 1.1

Average - 0.54

Average - 1.8

EPA RfC - 1 ppb
PADEP 24 hr –
5.0 ppb

Values that exceed ATSDR’s acute MRL are shaded in yellow
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Table 6. Air Results for PM10, PM2.5, and SO2 from 2004–2008 at PADEP’s S01 Monitoring
Station Used for Comparison Purposes
Year of Monitoring Data Collection

Measured
Parameter

EPA NAAQS
2004

2005

2006

2007

2008

PM10 (µg/m3)
Annual 24-hour
Maximum 24-hour
mean
Minimum 24-hr mean
99% 24-hour

16

17

17

17

16

55

62

57

53

43

2
42

0
51

5
47

4
48

3
38

11.6

12.5

10.6

11.3

10.1

47.2

49.9

47.4

44.4

38.2

0

0

1.7

0

1.3

31.2

32.8

28.7

32

27.7

5

5

4

5

3

20

29

18

20

15

46

57

80

42

39

24-hour average
– 150 µg/m3

PM2.5 (µg/m3)
Annual 24-hour
Maximum 24-hr
mean
Minimum 24-hour
mean
99% 24-hour

Annual average
- 15 µg/m3;
24-hour average
- 35 µg/m3

SO2 (ppb)
Annual mean
Maximum 24-hr
mean
Maximum 1-hour
mean

39

Annual average
- 30 ppb;
24-hour
average- 140
ppb

Table 7. PM2.5 Data from Alliance Landfill Compared to PADEP’s Scranton SO1

Monitoring Station

Date of
Monitoring

Location of PM2.5 (µg/m3) Monitoring
McDade Park

Scranton SO1

9/1/2008

5.30

6.40

9/2/2008

8.00

6.50

9/3/2008

10.70

10.70

9/4/2008

24.40

22.40

9/5/2008

18.60

19.10

9/6/2008

5.20

6.10

9/7/2008

4.20

4.70

Average

10.91

10.84

Auto Shop

Scranton SO1

9/9/2008

2.70

10.40

9/10/2008

5.10

2.00

9/11/2008

3.50

5.20

9/12/2008

6.20

6.60

9/13/2008

11.20

9.00

9/14/2008

8.40

13.90

9/15/2008

3.40

3.20

Average

5.79

7.19

Golf Course

Scranton SO1

9/17/2008

9.20

6.90

9/18/2008

2.90

4.90

9/19/2008

3.10

3.90

9/20/2008

13.10

8.00

9/21/2008

14.80

14.90

9/22/2008

2.50

9.70

9/23/2008

13.40

4.90

9/24/2008

9.30

8.10

9/25/2008

4.20

6.50

9/26/2008

4.60

2.40

9/27/2008

3.20

4.50

9/28/2008

4.20

2.70

Average

7.04

6.45
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Appendix 1: Landfill Operational Improvements
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Appendix 2: Data Acquisition Plan and Ambient Air Monitoring Report
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Appendix 3: Wind Rose Data
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Appendix 4: Mercury Flares Evaluation
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Sampling Results
Due to community concerns, ATSDR and PADOH recommended that PADEP and Alliance perform
additional sampling to evaluate the destruction efficiency of the on-site mercury flares. On September
17, 2008, Conestoga-Rovers & Associates, Inc. (CRA), accompanied by PADEP and Alliance staff,
conducted sampling of the mercury flares at Alliance Landfill to determine the concentration of
mercury within the collected landfill gas. PADOH and ATSDR reviewed the mercury flare destruction
sampling data to ensure mercury is not leaving the site at levels that could harm the health of the
adjacent community.
Mercury measurements were collected from the inlet to each of the four landfill gas flares utilizing a
Lumex RA-915+ analyzer, after consultation with personnel from PADEP and ATSDR. [1] The
Lumex instrument is an atomic absorption analyzer that allows measurement primarily of elemental
mercury in air, and may measure additional gaseous mercury species if present, with a minimum
detection limit of 2 nanograms per cubic meter (ng/m3) and an upper measurement value of 20,000
ng/m3. The instrument calculates a percent relative accuracy (%RA) based on readings compared to a
known concentration, or standard. The Lumex instrument collects and analyzes samples immediately,
providing an instantaneous response. Three runs of approximately three minutes each were conducted
for each flare, with readings occurring every 20 seconds. Next, the highest 20-second average was
recorded for each run. Background samples were collected between runs from ambient air. [1] The
following table summarizes the mercury flare sampling results:

The average mercury concentration detected during the sampling event was 2,520 ng/ m3 (or 2.52
µg/m3). [1] Published standard methods for monitoring mercury in landfill gas are not currently
available. The development, testing and application of methods for measuring mercury in landfill gas
is an ongoing area of research. Many mercury species, including elemental mercury, inorganic
mercury compounds (e.g., mercuric chloride, mercurous chloride), and forms of organic mercury (e.g.
78

methyl mercury) would be considered to be volatile and may be present at trace levels in landfill gas.
[2]
Air Modeling Data
In order to estimate the potential levels of on-site mercury the community might be exposed to,
PADEP used the flare data, to perform an air modeling analysis and inhalation risk assessment. The
model analysis encompassed receptors located with approximately 500 meter (or approximately 0.3
miles) of the site, to determine the potential levels of mercury from the flares in the adjacent
community. The model summarized 24-hour concentration and then converts the levels to a 1-hour
and annual concentration at community-based receptor locations. The combined maximum 1-hour,
maximum 24-hour and annual levels for the four flares used in the model were 1.23 x10 -4 µg/m3, 4.91
x 10-4 µg/m3 , 4.91 x 10 -5 µg/m3, respectively. [3] PADOH and ATSDR reviewed the air modeling
data and compared the results to available comparison values for mercury in the following table:
Mercury Air Modeling
Data (µg/m3)

Typical Background
Levels (µg/m3)

Comparison Values (µg/m3)

1.23 x10 -4 (1-hr max)
4.91 x 10-4 (24-hr max)
4.91 x 10 -5 (Annual max)

1 x10-2- 2x10-2 (urban areas)
2x10-3 (non-urban areas)

ATSDR EMEG CV/MRL- 0.2
CalEPA Reference Exposure Level-0.009
USEPA Reference Concentration- 0.3

CPF Associates, Inc. (CPF) used the above-mentioned site-specific mercury levels to perform a human
health risk assessment for the adjacent community. Based on CPF’s assessment, the maximum
averages, listed above, for off-site mercury levels in the community are more than 10,000 times lower
than health-based comparison values established by the USEPA (0.3 µg/m3 – Reference Concentration
(Rfc)) and California EPA (0.09 µg/m3 - Reference Exposure Level (REL)) for chronic toxicity, and
therefore, do not pose a health concern. In addition, the calculated levels are also well below
background air levels of approximately 1 x10-2 µg/m3to 2x10-2 µg/m3 for urban areas and 2x10-3 µg/m3
for non-urban areas. [2] The ATSDR environmental media evaluation guide (EMEG)/minimal risk
level(MRL) CV for chronic mercury inhalation is 0.2 µg/m3, which is well above (the 400 times
lower) the estimated above mentioned potential mercury emissions in the community.
Permit Requirements and Compliance
Alliance operates the mercury flares under a PADEP to ensure compliance, destruction efficiency and
controls for the enclosed flares. The 3 primary enclosed flares were constructed in accordance with the
Pennsylvania Department of Environmental Protection (PADEP) Plan Approval #35-322-006 that was
later incorporated into the Title V permit. The fourth, smaller enclosed flare (1600-scfm portable
enclosed flare) at Alliance was constructed in accordance with the PADEP Plan Approval 35-322-007
that was later incorporated into the Title V permit. The flares also had to meet the New Source
Performance Standard specifications in 40 CFR Part 60, Subpart WWW, which govern municipal solid
waste landfills, as well as the standards in 40 CFR Part 60, Subpart AAAA, which imposes Maximum
Achievable Control Standard limitations on municipal solid waste landfill gas collection and control
systems. Alliance is also permitted to maintain a back-up \ flare on the site for emergency use, to be
used if another flare is inoperable. This flare has only been used for brief periods of time since the
enclosed flares were installed, and was operated within the parameters established by the Title V
permit. Regulatory agencies assure compliance with destruction efficiency and operational
requirements for open flares by mandating the maximum exit velocity as specified in 40 CFR 60.18.
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The Title V air permit incorporated all of these applicable requirements relating to the flares into what
is known as a “Federally enforceable operating permit.” The permit identified all applicable
requirements for the flares, including standards/emission limits, work practice standards, as well as
monitoring, testing, recordkeeping, and reporting requirements. [2] The site permits require the flares
be operated at a certain flow rate and temperature and be monitored (with monitoring of temperature
and flow occurring every 15 minutes). The monitoring data are reported to PADEP and USEPA on a
semi-annual basis and identify deviations from permit requirements. The measurement of flow is
important to ensure the flare is operating within the permit levels and the required retention time is
being achieved to ensure proper destruction. The measurement of temperature is also important in
flare operation, especially in relation to possible formation of dioxins and furans and proper
destruction of mercury. Alliance has both minimum and maximum temperatures, with the flares
shutting down if the flares drop below the minimum required temperature. Based on performance
testing, the mercury flares operated a temperature of greater than 1500 oF which has a destruction
efficiency of greater than 99.64%. EPA has concluded, based on literature reviews and studies, that at
temperatures over 1,000 oF, dioxin and furan compounds is readily oxidized and therefore would not
be formed to any significant degree. Since the initial performance tests were conducted for the flares,
no instances of non-compliance related to temperature or flow have been identified by PADEP . [3]
Conclusions
PADOH and ATSDR reviewed the mercury flare sampling data and agree with PADEP that Alliance
is in compliance and operating the mercury flares within the applicable permit requirements. In
addition, PADOH and ATSDR reviewed the air modeling data, conducted by PADEP and inhalation
risk assessment performed by CPF, based on the mercury flare data, to determine if the community
would be exposed to mercury at levels that could harm their health. The data showed a maximum 24
hour value (4.91 x 10-4 ) 400 times lower than the ATSDR CV EMEG/MRL (0.2 µg/m3). Based on a
sampling and air modeling data, PADOH and ATSDR do not expect the community to be exposed to
mercury at levels that could harm their health.
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