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TABLE D-2
GRAND CENTRAL SANITARY LANDFILL
Areas B & C - Projected Gas Generation Rates

USEPA LandGEM Model Output

Model Parameters

Lo: 1 121 m*3 / Mg ***=*User Mode Selection*****
k: 1 0.068 1/yr

NMOC: 2 583 ppmv

Methane: 50% volume

Carbon Dioxide: 50% volume

Landfill Parameters

Landfill type: No Co-Disposal
Year Opened : 1990 Current Year : 2007  Closure Year ; 2007

Capacity: 10207126 Mg
Average Acceptance Rate Required from
Current Year to Closure Year : 0.0 Mg/year
Model Results
Methane Generation Rate Total LFG @ 50% CH4

Year Refuse in Place (Mg) 3 (Cubic m/yr) (Cubic ft/min) (Cubic ft/min)
1991 416500 3427000 230 461
1992 828400 6591000 443 886
1993 1239000 9538000 641 1282
1994 1651000 12300000 826 1653
1995 2053000 14800000 994 1989
1996 2544000 17860000 1200 2400
1997 3076000 21070000 1416 2831
1998 3781000 25480000 1712 3424
1999 4526000 29940000 2012 4023
2000 5283000 34200000 2298 4596
2001 6032000 38110000 2561 5121
2002 6796000 41900000 2815 6630
2003 7553000 45370000 3048 6097
2004 8309000 48610000 3266 6532
2005 9066000 51640000 3470 6939
2006 9823000 54470000 3660 7320
2007 10210000 54050000 3632 7263
2008 10210000 50500000 3393 6786
2009 10210000 47180000 3170 6340

Notes:

1. Values for the landfill gas generation rate constant (k) and generation potential (Lo) used in the model were
determined through an iterative process to obtain the best-fit match of the modeled observed rates.

2. NMOC values taken from Air Toxics report dated 12-20-99, for EPA Method 25C analysis of landfill gas sampies
collected at GCSL on 11-18-99.

3. Refuse in place values (1991-2002) based on information included in PA DEP Landfill Waste Receipt Reports, and
Annual Operations Reports. Projected annual waste acceptance values (2003 - closure) are a 3-year average from
2000-2002.
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An additional 10 percent was added to the results of the modeled gas generation rates, for both

areas described above, as a safety factor to account for seasonal variances. The resuilting gas

generation rates for each area, and the combined total gas generation rates for the entire landfill
are shown in Table D-3.

SURFACE EMISSIONS
Introduction

The emission of landfill gas from the landfill surface occurs primarily as the resuit of pressure
differentials between gas within the fandfill and atmospheric pressure. When the pressure
created by the generation of landfill gas exceeds atmospheric pressure near the surface of the
landfill, gas can potentially flow to the atmosphere through several pathways including diffusion
through landfill cover soils, cracks in the cover soil, along piping systems or through
geosynthetic cover layers. To minimize the fugitive emission of landfill gas, GCSL uses an
extensive gas collection system to maintain a negative pressure (vacuum) within the landfill.
The GCSL gas collection system is comprised of a network of plastic piping connected to
perforated vertical and horizontal subsurface pipes (wells) within the waste mass. Centrifugal
blowers connected to the end of the pipe network draw gas from the landfill by applying a
vacuum to the system. Application of this vacuum causes gas generated in the waste to flow to
the wells where it is collected and conveyed by pipes to the flares or the Green Knight Energy
Center for combustion.

Although most of the generated gas is collected through this system, variable conditions and
discontinuities within the landfill waste mass sometimes result in the development of isolated
areas of positive pressure. When these areas develop near the landfill surface, landfill gas can
potentially be emitted to the atmosphere. These areas of potential surface emissions are,
however, identified and corrected as part of the facility's surface monitoring program. GCSL
routinely monitors the surface of the landfill using a handheld instrument called a Flame
lonization Detector (FID), in compliance with the federal New Source Performance Standards
(NSPS) for municipal solid waste landfills (USEPA 1998). The FID uses a probe that is held
within four inches of the ground surface to collect and analyze air for methane, one of the main
components of landfill gas. A technician walks a surveyed route on the ground while analyzing
the air at the surface with the FID. Locations that exhibit high methane concentrations are
marked on the ground and later located on a map for evaluation and correction.

After evaluating a specific occurrence, several methods are used to reduce or eliminate the
fugitive emission. The collection system may be adjusted to apply additional vacuum to gas
wells in the vicinity, cover soil may be supplemented or repaired, or in some cases, an
additional well or shallow collector may be installed. In all cases, after corrective measures are
taken, the location is re-monitored to ensure that the action was effective.

Quantification of Landfill Gas Surface Emissions

As evidenced by historical surface monitoring events and discussed above, landfill gas
emissions may occur at various locations and varying rates across the landfill surface. To
estimate the total quantity of these emissions, it was assumed that 100 percent of the landfill
gas generated within the landfill is either collected by the gas collection system or is emitted
from the landfill surface. For this assessment, a landfill gas system collection efficiency of 90
percent was assumed for the entire facility. A collection efficiency of 90 percent is recognized
by the USEPA and PA DEP to be reasonably achievable with a properly designed and
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maintained gas collection system (Prosser 1998). Therefore, it was assumed that 10 percent of
the total gas generated would be emitted from the surface.

It is important to note that GCSL has installed a considerably more extensive gas collection
system within the active landfill areas than a typical landfill. Therefore, the assumption of 90
percent collection system efficiency in this analysis is considered conservative, and the
calculated gas generation rates shown above (see Table D-3) are thus expected to be
overestimated.

Based on observations from past surface methane monitoring events, it is apparent that the
frequency and concentrations of methane (landfill gas) emissions from the landfill surface vary
according to landfill cover conditions. For instance, methane concentrations are low
immediately above the surface of the old closed landfill where there is little gas production and a
membrane cap is in place over the entire surface. This indicates that gas emissions are
negligible from the old closed landfill. In the uncapped areas of the active landfill, however,
higher methane levels are noted on occasion immediately above the landfill surface, indicating
that gas emissions are greater from the active uncapped areas than the old closed landfill.

To better evaluate and quantify these differences in potential emissions, ERG measured and
recorded methane concentrations at more than 3,000 locations during two monitoring events at
GCSL conducted in June 2002 and April 2003. A portable flame ionization detector (FID) was
used to monitor surface methane concentrations approximately 4 inches above the entire
surface of both landfills (closed and active areas) using methods prescribed by the United
States Environmental Protection Agency (USEPA). The surface methane concentration and
location were recorded for each point, and the data were evaluated and averaged based on
location and the type of cover in place (i.e., capped or uncapped/active).

An analysis of the monitoring data and locations showed differences in the average surface
methane concentrations between three distinct areas of the landfill surface with different cover
conditions, as follows:

e Old landfill capped (Area A): average methane concentration 4 inches above landfill
surface = 0.1 parts per million (ppm),

o Active landfill capped (Area B): average methane concentration 4 inches above landfill
surface = 2.9 ppm, and

o Active landfill uncapped (Area C): average methane concentration 4 inches above
landfill surface = 25.8 ppm.

For Area A, the flow rate of fugitive landfill gas from the surface was assumed to be 10 percent
of the total modeled gas generation rate from that area (see Table D), although the actual gas
collection efficiency for this landfill is expected to be at least 95%. For example, in 2003, the
estimated fugitive landfill gas emission rate was calculated to be 8 cfm (10 percent of 80 cfm).
For Areas B and C, the flow rate of fugitive landfill gas from the surface was assumed to be 10
percent of the total modeled gas generation rate from each area (see Table D-4). In addition, to
calculate fugitive gas flow rates from the active landfill (Areas B and C), the average surface
methane concentrations were used to apportion the total landfill gas flow between the two
areas. It was assumed that the fugitive landfill gas flow rate from each area was proportional to
the average surface methane concentration observed in that area. The percentage of total
landfill gas flow from each of these two areas was calculated based on each area’s surface area
and average surface methane concentration as shown below:
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Area B = 39.7 acres x 2.9 ppm = 115.1 acres-ppm
Area C =43.2 acres x 25.8 ppm = 1114.6 acres-ppm
Total acres-ppm for Areas B and C = 1229.7 acres-ppm

Area B percent of combined fugitive emissions from entire active landfill =
115.1 acres-ppm / 1229.7 acres-ppm * 100 = 9.4%

Area C percent of combined fugitive emissions from entire active landfill =
1114.6 acres-ppm / 1229.7 acres-ppm * 100 = 90.6% |

The percentages listed above are based on 2003 capped and uncapped active landfill
acreages. The relative contributions of each active landfill area to potential fugitive emissions
for future years were calculated based on the estimated capping schedule for the landfill. The
resulting percentages were then applied to the total fugitive gas flow rate for Areas B and C to
calculate the fugitive gas flow rates from each of the two active landfill areas (Table D-4).

Quantification of Chemical Emission Rates from the Landfill Surface

Using available landfill gas analytical data for the site, chemical emission rates were calculated
for each of the three areas. The analytical data were based on samples collected in 1999 (for
volatile organic compounds) and 2003 (for sulfur compounds) from the inlet gas piping
supplying the two enclosed LFG flares at the site. For each of the compounds detected in these
datasets, the average concentration was calculated based on the recorded flow rates of landfill
gas going to each flare unit during the 1999 or 2003 tests. A concentration of one-half of the
compound detection limit was assigned to compounds that were detected in one but not all of
the samples (Table D-5).

The resulting average landfill gas compound concentrations were then multiplied by the area-
specific fugitive gas flow rates and divided by the landfill surface area to calculate each
compound’s emission rates (in units of grams compound per square meter surface per second).
This calculation was performed for each landfill area for the years 2003 through 2007 (Tables D-
6a through D-6e). The 5-year average chemical compound emission rate (based on 2003-
2007) was then calculated for use in the air dispersion modeling (Table D-6f).

Comparison of Measured and Modeled Hydrogen Sulfide Concentrations Above the
Landfill Surface

The modeling described above was likely to overestimate emissions from the landfill surface.
The modeled chemical emission rates were based on a combination of modeled landfill gas
generation rates and chemical concentrations measured at the enclosed flare inlet piping. The
use of inlet piping landfill gas data does not take into account processes that attenuate (i.e.,
diminish) the release of compounds from the landfill surface, such as oxidation and the effect of
cover materials (Bogner et al. 2003, Scheutz et al. 2003, Kjeldsen et al. 2003). Therefore, the
actual concentrations of compounds emitted from the landfill surface are likely to be lower than
those predicted by the models.

Additionally, modeled landfill gas generation rates were likely to be overestimated due to
assumptions about the gas collection system efficiency and uncertainties and assumptions used
in the USEPA model (Bogner et al. 1997). Although the USEPA model was adjusted against
historical gas generation rates at GCSL, these historical gas generation rates were likely



Table D-5
Landfill Gas Measurernents From Grand Central Landfill (Detected Compounds)

Weighted Average
Flare #1 Inlet Flare #2 Inlet Landfill Gas
Compound (a) Data (ug/m3) Data (ug/m3) Concentration from
Flare Inlet (ug/m3) (c)
Volatile Organic Compounds
1,1,1-Trichloroethane 2400 3500 3,152
1,1-Dichloroethane 2000 4300 3,672
1,2,4-Trimethylbenzene 11000 14000 13,051
1,3,5-Trimethylbenzene 4100 5300 4,920
1,4-Dichlorobenzene 2200 3200 2,884
2-Butanone (Methyl Ethyl
Ketone) 24000 120000 89,631
2-Propanol 7500 59000 42,708
4-Ethyltoluene 9900 13000 12,019
4-Methyl-2-pentanone 2900 13000 9,805
Acetone 37000 62000 54,091
Benzene 1600 2200 2,010
Carbon Disulfide ND (<1000) 2200 1,662
Chlorobenzene 600 (<380) ND (<740) 443
Chloroethane 780 1300 1,136
cis-1,2-Dichloroethene 2600 ND (<640) 1,041
Cyclohexane 5400 11000 9,228
Ethanol (b) 32000 370000 263,076
Ethyl Benzene 29000 34000 32,418
Freon 11 8800 8100 8,321
Freon 114 940 1100 1,049
Freon 12 10000 14000 12,735
Heptane 11000 20000 17,153
Hexane 12000 24000 20,204
m,p-Xylene 31000 50000 43,989
Methyl tert-Butyl Ether 1600 3900 3,172
Methylene Chloride 8100 23000 18,286
o-Xylene 10000 16000 14,102
Styrene 4500 10000 8,260
Tetrachloroethane 3800 17000 12,824
Tetrahydrofuran 4900 9600 8,113
Toluene 39000 95000 77,285
Trichloroethene 1900 6100 4771
Vinyl Chioride 2700 3800 3,452




Table D-5 (Cont.)
Landfill Gas Measurements From Grand Central Landfill (Detected Compounds)

Weighted Average
Fiare #1 inlet Flare #2 Inlet Landfill Gas
Compound (a) Data (ug/m3) Data (ug/m3) Concentration from
Flare Inlet (ug/m3) (c)

Sulfur Compounds
2-Ethylthiophene 5130 ND (<3265) 3,836
2,5-Dimethylthiophene 4664 ND (<3265) 3,692
Diethyl disulfide 7626 ND (<3560) 4,802
Hydrogen sulfide 184178 297518 262,877
Isopropyl mercaptan ND (<1900) 4274 3,648
Methyl mercaptan 2700 3800 3,464
Notes:

ND = not detected. Concentration shown is the sample detection limit.
NC = not calculated because compound was not detected in both landfill gas samples.

(a) Samples were collected by ERG on the flare inlet piping on 11/18/99 and 7/22/03. Samples were
analyzed and results reported by Air Toxics Ltd. on 12/07/99 and 7/24/03.

(b) The ethanol result for the Flare #2 sample is estimated because it was measured above the
calibrated range.

(c) For compounds with "ND" values for one sample and detectable concentrations for the second
sample, 1/2 of the sample detection limit was substituted for the "ND" value to calculate the compound
weighted average concentration. The weighted average was calculated to reflect different landfill gas
inlet flow rates observed during the 1999 and 2003 sampling programs as foliows: weighted average =
((Flare 1 concentration * Flare 1 gas inlet flow) + (Flare 2 concentratlon Flare 2 gas mlet flow) / (Flare 1
inlet flow + Flare 2 inlet ﬂow) Flare 1 inlet flows = 1320.49 ftmin in 1999 and 2301.7 ft*/min in 2003.
Flare 2 flows = 2853.74 ft¥/min in 1999 and 5229 ft/min in 2003.
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overestimated by assuming 90% collection efficiency for the entire landfill. GCSL has, however,
installed a more extensive gas collection system within active landfill areas than a typical landfill,
which means the actual collection efficiency is likely to be greater than 90%, and the modeled
gas generation rates are likely to be lower than calculated for this assessment.

The degree of overestimation of the landfill surface emission rates was evaluated by comparing
measured and modeled air concentrations of hydrogen sulfide 4 inches above the active landfill
surface. Hydrogen sulfide was selected for detailed examination because a readily available
monitoring method exists for measuring hydrogen sulfide in the field (Jerome hydrogen suifide
analyzer, Arizona Instrument, Tempe, AZ), this method has been applied at other landfills
(Townsend et al. 2000), and hydrogen sulfide is often one of the dominant compounds found in
landfili gas, including the landfill gas measured at GCSL.

The measurement effort involved collecting air samples 4 inches above the landfill surface at
over 90 locations (one sample for each area of slightly less than one acre) across the roughly
83 acre active landfill area (Landfill Areas B and C, as described in the main report). A total of
94 measurements were collected on August 25 and 26, 2003, using a Jerome 631-X Hydrogen
Sulfide Analyzer (Arizona instrument, Tempe, AZ). The resulting average hydrogen sulfide
concentration 4 inches above the surface of the active landfill was 0.004 ppm.

Modeled hydrogen sulfide concentrations were also calculated at 4 inches above the active
landfill surface using the modeled chemical emissions rates (see Table D-6f) and a simple area
source box model (ASTM 1994), as follows:

Car = (ER*Area*CF1*CF2) / (L*V*H)
where
Car = modeled hydrogen sulfide ambient air concentration 4 inches above
the active landfill surface (ppm),
ER = hydrogen sulfide emission rate (4.39E-7 g/m*-sec),
Area = active landfill surface area (3.35 E+5 m?),
CF1 = conversion factor (1,000 mg / g),
CF2 = conversion factor (1 ppm H,S / 1.4 mg/m® H,S),
L = length of emission source (430 m),
\Y = wind speed (3.5 m/sec), and
H = box height (0.1 m).

The hydrogen sulfide emission rate was calculated based on the modeled emission rates
previously calculated for Areas B and C (8.6E-8 g/m?-sec and 7.63E-7 g/m?-sec, respectively),
weighted by the surface areas of landfill Areas B and C (39.7 and 43.2 acres, respectively) 2y

The surface area of the active landfill (Areas B and C) was calculated to be 3.35 x 10° m* (82.9
acres). The length of the emission source was calculated based on the wind direction during
the time of sampling. On-site meteorological data collected during the sampling times on
August 25 and 26 were compiled to identify the average wind direction, which was from the
south. Along this wind vector, the average length of the active landfill area is roughly 430 m
(approximately 1,400 feet). The average wind speed during the sampling times was 3.5 m/sec
(7.9 miles per hour). The height of the box into which emissions were assumed to be mixed
was set at the measurement sampling height of 0.1 m (4 inches). The resulting modeled
ambient air concentration of hydrogen sulfide at 4 inches above the actlve landfill surface was
calculated to be 0.7 ppm.
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A comparison of the measured and modeled hydrogen sulfide concentrations (0.004 ppm
versus 0.7 ppm, respectively) showed that the modeled emission rate from the active landfill
surface overestimated actual hydrogen sulfide concentrations by a factor of 175. The modeled
emission rates produce an ambient concentration that would be readily detected based on odor
(the mean odor threshold for hydrogen sulfide is 0.008 ppm), however, the actual surface
measurements show that the average hydrogen sulfide level across the surface of the active
landfill was not likely to be readily noticed. Based on this analysis, the modeled hydrogen
sulfide emission rates for each landfill area were adjusted downwards by a factor of 100. Since
the actual degree of overestimation was calculated to be 175, even the adjusted hydrogen
suffide emission rates were still likely to be overestimated. It is also likely that other compounds
present in landfill gas have substantially reduced emission rates compared to those that were
modeled. However, no adjustment was made to emission rates for compounds other than
hydrogen sulfide in this assessment since the surface measurements used in comparison with
modeled data were limited to hydrogen sulfide.

POINT SOURCE EMISSIONS

The other landfill gas related emission sources at GCSL are the enclosed landfill gas flares and
the landfill gas-fueled turbine generators at the Green Knight Energy Center. These sources
combust landfill gas and exhaust emissions from a stack or “point source”. As discussed in the
main report, emission rates from the gas-to-energy plant and the enclosed flares were
calculated based on operating data from these facilities and other similar facilities and the
concentrations of compounds in the landfill gas.

Compound-specific emission rates for the enclosed flares and landfill gas turbines were
calculated by applying the expected destruction efficiency of each device (Table D-7) to the inlet
mass flow rate of the compound. A mass flow rate for each compound was calculated by
multiplying the landfill gas average compound concentrations by the inlet flow rate of landfill gas
to the device. Inlet landfill gas flow rates were based on test reports for each of the point
sources and are representative of the maximum modeled landfill gas production rates. The
resulting compound emission rates were calculated in units of g/sec for use with the dispersion
modeling.
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Air Dispersion Modeling Analysis
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FCmruq’ Drive, Swte 220, Pagippany, NJ 07054 US.A @ 973 285.0977 @ Fax -973" 283.9966

VIA E-MAIL
August 29, 2003

Ms. Sarah Foster
CPF Associates
5404 Burling Road
Bethesda, MD 20814

RE:  ISCST3 Dispersion Modeling Results
Grand Central Pennsylvania Landyfill Project

Dear Sarah:

At the request of CPF Associates (CPF), Trinity Consultants (Trinity) has performed an air
dispersion modeling study for the Grand Central Landfill located in Plainfield Township near
Penn Argyl, Pennsylvania. The modeling analysis included point sources and areas sources at
the landfill. The modeling calculated ambient air concentrations for 1-hour averaging periods in
addition to annual averages.

The objective of the analysis was to determine off-property ambient air concentrations from
three area sources at the landfill - Area A (closed, capped), Area B (active, capped), and Area C
(active, uncapped). Also, five point sources were modeled: three gas-to-energy turbines and two
landfill gas flares. This letter provides a summary of the modeling methodology.

MODELING INPUT PAkAMETERS

The U.S. EPA Industrial Source Complex Short-Term (ISCST3) dispersion model (Version
02035)! was used to predict annual average and one-hour average air concentrations at receptors
near the landfill. ISCST3 is a steady-state, Gaussian plume model that assesses pollutant
concentrations from a widc varicty of sourccs including arca sourccs. Bascd on maps of the
landfill areas provided by EarthRes Group, Inc. (ERG), the boundary of each landfill area was
digitized and imported into ISCST3. The shape of each area source was represented in ISCST3
as a polygon area. Due to the model’s limitation of 20 points per polygon area, two of the
landfill areas needed to be divided into two or four sub-areas to accurately represent the overall
shape of the areas.

The model was run using five years (1991-1995) of preprocessed meteorological data. The
surface data was taken from the Allentown, Pennsylvania NCDC2 Station No. 14737. The
upper air data was obtained from NCDC Station No. 93734 Sterling, Virginia.3 Trinity ran the

1 hitp://www.epa.gov/scram001/

2 National Climatic Data Center
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model for each year of meteorological data in order to determine the off-property 1-hour and
annual average concentrations. Windrose diagrams for the years of meteorological data used in
this modeling analysis are provided in Attachment 1 of this report.

The ISCST3 modeling was performed using regulatory default options for 1-hour and annual
averaging periods. Based on an analysis of the site’s United States Geological Survey (USGS)
Wind Gap Quadrangle Map, the area surrounding the landfill was classified as rural. Therefore,
rural dispersion coefficients were used in the modeling. A unit emission rate of 0.001 g/s/m’
was modeled for Landfill Areas A, B, and C, due to a significant figure limitation with the
model’s output file (that was uncovered during this study). Because the landfill areas were “hill
shaped”, an average base elevation of each area needed to be determined. The base elevation of
each landfill area was determined by averaging the lowest elevation of the landfill area with the
highest elevation of the landfill area. In order to determine that the average clevation was
conservative, the average landfill elevation was compared to percent of the landfill area above
the average elevation. The percent of the landfill area above the average elevation was greater
than or equal to 60% for all three landfills. Thus, the following base elevations (above sea level)
were used for each landfill area:

» Landfill Area A: 800 ft
o Landfill Area B: 775 ft
 Landfill Area C: 810 ft

Stack parameters were provided by ERG for the five point sources included in the modeling
analysis. The point sources were also modeled for 1-hour and annual averaging periods. Each
point source was modeled using a unit emission rate of 1 g/s. Table 1 provides the modeled
stack parameters for each point source.

TABLE 1. POINT SOURCE STACK PARAMETERS

UM UM Base Stack Stack Exit Exit
Emission Point Easting  Northing Elevation Height Diameter Velocity Temperature
Point Description (m) (m) (m) (m) (m) (m/s) ¢S]
SRC1 Turbine 1 477,800 4,522910 2158 10.97 1.22 34.80 669.82
SRC2 Turbine2 477,808 4,522,917 2158 10.97 1.22 34.77 696.48
SRC3 Turbine 3 477,816 4,522,923 215.8 10.97 1.22 33.61 72482
SRC4 Flare 1 477,646 4,522,007  239.57 12.19 335 3.69 1177.6
SRC5 Flare 2 477,800 4,522,766  237.13 15.24 3.53 8.57 1200.4

*  Provided to Trinity by EarthRes Group in an email dated 5/20/03

3 Some hours in the meteorological data had anomalously low mixing heights. This anomaly is associated
with the standard EPA meteorological data preprocessing programs which can occasionally produce unrealistically
low mixing heights due to built-in equations used to interpolate the twice-daily mixing height measurements with
other hourly meteorological data. In order to correct for this anomaly, Trinity adjusted all hourly mixing heights that
were less than 2 m high to 2 m. This methodology was based on personal communication with the following
meteorologists: Mr. Dennis Atkinson (EPA), Mr. Dennis Lohman (EPA, Region 3), and Mr. Jon Hill (Trinity).
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MODEL RECEPTORS

A set of receptors spaced 100 m apart was created to represent the boundary of the

landfill property. A Cartesian grid with 100 m spacing was created extending 1 km out from the
property boundary, while a coarser grid with 500 m spacing was placed 4 km from the property
boundary. Attachment 2 contains two plots of the receptor grids showing the landfill areas.
Receptor elevations were provided by USGS Digital Elevation Model (DEM) data and verified
against elevation contour maps provided by ERG. The model results were post-processed for
selected receptor areas as discussed in the following section.

ISCST3 MODELING RESULTS

The TSCST3 model was run separately for each landfill area and point source. The modeling
results were examined in conjunction with land use information, and maps provided by ERG, to
identify nearby areas currently used for residential purposes to be evaluated in detail. Areas
near to the landfill currently used for residential purposes were identified based on a review of
maps of the facility area and a driving survey. The ISCST modeling results within these areas
were then examined to identify three specific areas for evaluation. Each specific area was
roughly 500 meters by 500 meters in size (approximately 1600 feet by 1600 feet) and included
modeled receptor points extending outwards from the property boundary where there are no
residential uses of the land. The areas selected for evaluation consisted of the following:

Area 1: An area to the east of the active landfill where modeled concentrations nearest to the
active landfill were predicted to be highest,

Area 2: An area to the east of the closed landfill where modeled concentrations nearest to
the closed landfill were predicted to be highest, and

Area 3: An area in Pen Argyl to the north of the landfill where modeled concentrations
associated with the landfill were predicted to be highest.

These three areas include locations currently used for residential purposes as well as land not
used for residential purposes, and include locations where concentrations were predicted by the
ISCST model to be highest. These three areas for evaluation are shown in Attachment 2.

The unit emission rate impacts for these three areas will be post-processed by CPF based

on calculated emission rates for the risk assessment compounds. The area concentrations (ie
Areas 1, 2, and 3) were based on the average of the concentrations calculated at all Cartesian
receptors located within each area per year. The maximum modeled results from five years of
meteorological data will be post-pracessed. The chemical-specific concentrations will be
caiculated by prorating the modeled impact (based on the unit emission rate) by the calculated
chemical-specific emission rate divided by the unit emission rate.

*k%
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If you have any questions or comments about any information presented in this letter, please feel
free to contact Mike Tsakaloyannis or myself at (973) 285-9977.

Sincerely,

TRINITY CONSULTANTS

i . o g
IR AR IR N SR n'[/,

Christine H. Heath
Consultant

cc: Michael K. Tsakaloyannis (Trinity)
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ATTACHMENT 2

Receptor Locations
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Appendix F

Detailed Chronic and Acute Risk
Assessment Results






TABLE 1

CALCULATION OF POTENTIAL FOR NONCANCER HEALTH EFFECTS FROM INHALATION -~ CHILDREN AND ADULTS
Area 1 - area nearest active landfill (Areas B and C) where concentrations were highest

Average Daily Inhkaﬁ_ Hazard Qlldiﬂl'ltﬂ
Modeled Air child adult
Concentration ™ child adult RDI* (unitless) {unitiess)
md (ugim’) . (mg/kg/day) | (mglkg/day) | (mg/kg/day)
Volatile organic compounds ;
1,1,1-Trichloroethane 1.60E-02 7.4E-06 3.3E-06 6.3E-01 1E-05 SE-06
1,1-Dichiorosthane 1.81E:02 8.3E.06 38E06 1.0E01 BE.05 4E5
12,4 Trimethylbenzene 6.63E02 31E-05 T4EC5 17E03 2602 BED3
1,3,5-Trimethylbenzene 2.50E-02 11E05 - 5.2£-06 1.7E-03 7EO3 3E-03
1,4-Dichlorobenzene 1.46E-02 6.7E-06 3.0E-06 2.3E-01 3E-05 1E-05
2-Butanone 4.55E-01 2.1E-04 9.4E-05 2.9E-01 7E-04 3E-04
2-Propanol 2.17E01 1.0E-04 45E05 2.0E+00 5E-05 2E05
4-Ethyitoluene 6.10E-02 . _28E05 1.3E-05 2.9E-02 1E-03 AE-04
4-Methyi-2-pantanone 4.98E-02 2.3E05 1.0E-05 8.6E-01 3E-05 1E-05
Acetone 275601 _ 1.3E04 57E-05 B.8E+00 1E05 6E-06
Benzene 1.02E-02 47E-06 2.1E-06 8.6E:03 5E-04 2E-04
Carbon Disulfide 8.44E-03 3.9E-06 1.7E-06 2.0E-01 2E-05 SE-06
Chiorobenzene _2.25E:03 1.0E-06 ATEDT 57€-03 2E-04 BE-05
Chloroethane 5.77E-03 2.7E-06 1.2E-06 2.9E+00 9E-07 407
is-1,2. lo roethene 5.29E-03 2.4E-06 1.1E-06 1.0E-02 2E-04 1E-04
ICyclohexane 4.69E-02 2.2E-05 9.7E-06 7.1E+00 _3E-06 1E-06
Ethanol 1.34E+00 6.1E-04 2 8E-04 1.36+00 5E-04 2E-04
thylbenzene 1.65E-01 7.6_E_-_C_)_5 3.4E-05 2.9E-01 3E-04 1E-04
raon-11 4.236-02 1.9E-05 BBE-06 20E-01 1E04 4E-05
reon-114 5.33E-03 2.5E-06 1.1E-08 4.89E+00 5E-07 2E-07
[Freon-12 6.47E-02 3.06-05 1.3E-05 5.7E-02 SE-04 2E-04
eptane 8.71E-02 4.0E-05 1.8E-05 1.1E+00 4E-05 2E-05
Hexane 1.03E-01 47E05 2.1E05 5.7E-02 8E-04 4E-04
m,p-Xylenes 2.23E-01 1.0E-04 4.6E-05 2.9-02 4E-03 2E-03
Me tert b ether 1.61E-02 7.4E-06 3.3E-06 _ 8.6E-01 SE-06 4E-06
Methylene chloride 9.28E-02 4.3E05 1.96-05 8.6E-01 S5E-05 2E-05
o-Xylene 7.16E-02 33E05 1.5E-05 28E.02 1E-03 5E-04
[Styrene 4.19E-02 1.9E-05 8.7E-06 2.9E-01 TE-05 3E05
etrachloroethene 6.51E-02 3.0E-05 1.3E-05 1.4E-01 2E-04 _JE-04
etrahydrofuran 4.12E-02 1.9E-05 8.5E-06 8.6E-02 ~ 2E-04 1E-04
oluene 3.92E-01 1.8E-04 8.1E-05 1E-01 £-03 _TE-04
richloroethene 2.42E-02 JE05 5.0E-06 0E-02 E-03 SE-04
\Vinyl Chloride 1.756-02 8.1E-06 3.6E-06 29E-02 3E-04 1E-04
Sulfur Compounds 3= A=
2-Ethyithiophene 1.94E-02 8.9E-06 4.0E-06 2.5E-01 4E-05 2E-05
2 5-Dimethyithiophene 1.87E-02 8.6E-06 3.9E-06 éﬁ_E—CH 3E-05 2E-05
Diethyl disulfide 2.43E-02 1.1E-05 S.Q.E-OG 2.9E-04 4E-02 2E-02
Hydrogan sulfide 1.33e-02 6.1E-06 2.8E-06 2.9E-04 2E-02 1E-02
sopropyl mercaptan 1.80E-02 8.3E-06 3.7E-06 6._§_E-04 1E-02 6E-03
ethyl mercaptan 1.76E-02 8.1E-06 3.6E-26 6.6E-04 1E—02 6E-03
| Total Hazard Index Hl 1E-01 §E-02
- = Not available/Not calcutated

(a) Chemical-specific Average Daily

(ADIs) are

tated for both child and adult resid ADis for

as follows: ADI (mg/kg/day) = Modeled Air Concentration (ug/m’) * Inhatation Rate (m’lhr) * Exposure Time (hrs/day) * Exposure Duration (yrs) *
0.001 (mg/ug) / { Body Weight (kg) * Averaging Time (days) ). The values for inhalation rates (0.30 mhr [child]; 0.63 mhr f{adult]), exposure
time (24 hrs/day [child and adult]), exposure frequency (350 days/vear [chiid and adutt], exposure durations (6 years {child]; 30 years [adult},
and body weights (15 kg [child] and 70 kg [aduft]) were obtained from Table C-2-2 of USEPA 1998, The averaging times for noncarcinogens
are nuinerically the same as the exposure durations in years for child and adult residents, converted to days.
(b) Ambient air concentrations are based on site-specific modeling performed by Trinity Consuftants. Concenitrations reflect the combined Influence of acitve and
inactive landfill areas, flares and the power plant.
(¢) Reference dose inhalation (RfDi) toxicity values presented in chronic inhatation foxicity criteria table.

@c pecth inog

lc hazard quotients are calcuiated as follows: hazard quotient = ADI (mg/kg/day) / RfDi (mg/kg/day).

(e) Screening-leve! tofal hazard index values were consarvatively based on the sum of all hazard quatients, regardiess of differences in types of health effects endpoints.
It a total hazand index is >1, then hazard quotients should be recaicutated for groups of compounds having similar heatth effects endpoints.




TABLE 2
CALCULATION OF POTENTIAL FOR NONCANCER HEALTH EFFECTS FROM INHALATION -- CHILDREN AND ADULTS
Area 2 - area nearest closed landfill {Area A) where concentrations were highest

Avarage Daily intake®™ Hazard Quotient!
Modeled Air child adult
Concentration ™ child adult R (unitiess) (unitiess)
und M_’-‘-}’) (mg/kgiday) | (mg/kg/day) | (mg/kg/day)

Volatile organic compounds

1.1,1-Trichloroethane 5. ‘IB_E—CB 2.4E-06 11E-06 6.3E-01 4E-06 2E-06

1,1-Dichloroethane 5.87E-03 2.7E-06 1.2E-06 1.0E-01 3E-05 1E-05

1,2,4-Trimethylbenzene 2.14E-02 9.96-06 4 4E-06 1.7E-03 6E-03 3E03

1,3,5-Trimethylbenzene B8.08E-03 3.7E-06 1.7E-06 1.7E-03 2E-03 1E-03

1,4-Dichlorobenzene 4.74E-03 2.2E-06 9.8E-07 2.3E-01 1E-05 4E-06

2-Butanone 1.47€-01 6.8E-05 3.0E-05 2.9E-01 2E-04 1E-04

-Propanol 7.01E-02 3.2E-05 1.5E-05 2.0E+00 2E-05 7E-06

EEthyﬂoluene 1.97E-02 9.1E-06 4.1E-06 2.9E-02 3E-04 1E.04

Methyl-2-pentanone 1.61E-02 7.4E-06 3.3E-06 8.6E-01 SE-06 4E-06

8.88E-02 4.1E-05 1.8E-05 8.8E+00 S5E-06 2E-06

3.30E-03 1.5E-06 6.8E-07 8.6E-03 2E-04 8E-05

2.73E-03 1.3£-06 5.7E-07 2.0E-01 GE-06 3E-06

7.27TE04 3.3E-07 1.5€-07 5.7E-03 6E-05 3E-05

1 .B7_El-03 8.6E-07 3.8E-07 2.9E+00 3E-07 1E-07

1 ﬂ E-03 7.9_E_-07 3.5E-07 1.0E-02 BE-05 4E-05

1.52E-02 7.0E-06 31E-06 7.1E1(_)_0 1E-06 4E-07

4.33_501 2.0E-04 8.9E-05 1.36+00 2E-04 7E05

5.32E-02 2.5E-05 1.15_—05 2.9E-01 8E-05 4E-05

1.37602 6.3E-06 2.8E-06 2.0E-01 3E05 1E-05

1.72603 7.9E07 3.6E-07 4.9+00 2E-07 7E-08

2.08E-02 9.6E-06 4 3E-06 5.7E-02 2E-04 8E-05

2.82E-02 1.3E-05 5.8E-06 1.1E+00 1E-05 SE-06

3.326-02 1.5E-05 6.9E-06 5.7E-02 3E-04 1E-04

7.23E-02 3.3E-05 15E-05 2.9E-02 1E-03 S5E04

5.216-03 2.4E-06 1.1E-06 8.6E-01 3E-06 1E-06

3.00E-02 _1.4E.05 6.2E-06 8.6E-01 2E-05 7E-06

2.32E-02 1.1E-05 4.8E-06 2.9E-02 4E-04 2E-04

1.36E-02 6.2E-06 2.8E-06 2.98-01 2E-05 1E-05

2.11E02 9.7E-06 4.4E-06 1,4E-01 7E05 3E05

133802 6.1E-06 2.8E-06 8.6E-02 7E-05 3E05

1.27E0 5.8E-05 2.6E-05 J1E-01 S5E-04 2E-04

7.84E03 3.6E-06 1. '§-05 1.0E-02 4E-04 2E-04

5.67E-03 2.6E-06 1.2E-06 2.9E-02 SE-05 - 4E05

6.24E03 29E-06 13E06 25601 1E05 SE06

6.01E-03 2.8E-06 1.2E-06 2.5E-01 1E-05 SE-06

7.81E-03 3.6_5—06 1.6E-06 2.9E-04 1E-02 6E-03

4.28E-03 2.0E-06 8.9E-07 2.9E-04 7E-03 3E-03

5.77E-03 2.7E-06 1.2E-06 6.6E-04 4E-03 2E-03

5.63E03 2.6E-06 1.2E-06 6.6E-04 4E-03 2E03

== -y S
Total Hazard Index (e| AE-02 2E-02

— = Not avaliable/Not calcutated.

(a) Chemical-specific Average Daily intakes (ADIs) are calculated for both child and adult residents. ADIs for noncarcinogens are calcutated

as follows: ADI (mg/kgiday) = Modeled Alr Cor 1 (pg/m) * Inhalation Rate (m*hr) * Exp Time (hre/day) * E Duration (yrs) *
0.001 (mg/ug) / ( Body Weight (kg) * Averaging Time (days) ). The values for Inhatation rates (0.30 m*fhr [child]; 0.63 m*/hr {aduR]), exposure
time (24 hrs/day [child and adult]), exp freq y (350 days/year [child and adult), exposure durations (6 years [child]; 30 years {adult},
and body weights (15 kg [child] and 70 kg {adult]) were obtained from Table C-2-2 of USEPA 1998. The ging times for nor

are numerically the same as the exposure durations in years for child and adult residents, converted o days.

(b} Ambient air concentrations are based on site-specific modeling performed by Trinity Consultants. Concentrations reflect the combined influence of acitve and
inactive landfill areas, flares and the power plant.

{c) Reference dose inhatation (RfDi) toxicity values p in 1 toxicity criteria table.
(d) Ci pecific r inoge hazard quotients are calculated as follows: hazard quotient = ADI (mg/kg/day) / RfDi (mg/kg/day).
(e) Scresning-level total hazard index values were conservatively based on the sum of all hazard q gal of diffe in types of health effects

endpoints. I a total hazard index is >1, then hazard quotients should be recalculated for groups of compounds having similar heatth effects endpoints



TABLE 3
CALCULATION OF POTENTIAL FOR NONCANCER HEALTH EFFECTS FROM INHALATION -- CHILDREN AND ADULTS
Area 3 - area in Pen Argyl where concentrations were highest

Average Daily Intake™ Hazard Quotiont @
Modeled Air child aduit
Concentration ® child aduit RIDI (unitless) (unitless)
[Compound g | (mgkg/day) | (mgikgiday) | (mgikgiday)
Volatile ofganic compounds
1,1,1-Trichloroethane 392E03 1.8E-06 8.1E-07 6.35-01 3E-06 1E-06
1.1-Dichlorosthano 445603 20E06 92607 1.0E01 2605 BE-06
12,4 Trimethylbenzene 1.62E-02 7.56-06 34E-06 1.7E-03 4E-03 2603
1,3,5-Trimethyibenzene 6.12E-03 2.8E-06 1.3E-06 1.7E-03 2E-03 7E-04
1,4-Dichlorobenzene 3.50E-03 1.7E-06 7.4E-07 2.36-01 7E-06 3E-06
2-Butanone 1.12E.01 5.1E-05 2.3E-05 2.96-01 2E-04 8E-05
-Propanol 5.32E-02 2.4E-05 1.1E05 2.0E+00 1E-05 6E-06
4-Ethyttoluene 1.50E-02 6.9E-06 3.1E-06 2.9E-02 2E-04 1E-04
4-Methyl-2-pentanone 1.22E-02 5.6E-06 2.5E-06 8.6E-01 7E-06 3E06
Acetone 6.73E-02 3.1E05 1.4E-05 8.8E+00 4E-06 2E-06
{Benzene 2.50E.03 1.2E-06 52E07 _8.6E.03 1E-04 6E-05
arbon Disulfide 2.07E-03 9.5E-07 4.3E-07 2.0E-01 5E-06 2E-06
lorobenzene 551E-04 2.56-07 1.1E-07 5.7E-03 4E-05 2E-05
loroethane 1.41E-03 6.5E-07 29E.07 2.0E+00 2E-07 1E-07
is-1,2-Dichloroethane 1.30E-03 6.0E-07 27E07 1.0E-02 6E-05 3E05
§Cyclohexane 115602 5.3E-06 2.4E-06 7.1E+00 7E-07 3E07
Ethanol 3.27E-01 ~ 156-04 6.8E-05 1.3E+00 1E-04 5E-05
Ethylbenzene 4.04E-02 1.96-05 8.4E-06 2.9E-01 6E-05 3E-05
iFreon-1 1,04E-02 4.86-06 2.1E-06 2.0E-01 2E-05 1E-05
{Freon-114 131E-:03 6.0E-07 2.7E-07 4.9E+00 1E-07 6E-08
reon-12 1.59€-02 7.3E-06 3.3E:06 5.7E-02 1E-04 6E-05
Heptane 2.14E-02 9.8E-06 4.4E-06 1.1E+00 9E-06 4E-06
iHexane 2.51E-02 1.2E-05 5.26-06 5.7E-02 2E-04 9E-05
im.p-Xylenes 5.48E-02 2.5E-05 1.1E 29602 9E-04 4E-04
{Methyi tert butyl ether 3.95E-03 1.8E-06 82E-07 8.6E-01 2E-06 1E
Methylene chloride 2.28E-02 1.0E-05 47E-06 8.6E-01 1E-05 6E-06
fo-Xylene 1.76E-02 8.1E-06 3.6E-06 29602 3E-04 1E-04
Styrene 1.03E-02 4.7E-06 2.1E-06 2.9E-01 _2E05 7E-06
etrachioroethene 1.60E-02 7.3E-06 3.3-06 1.4E-01 5E-05 2E-05
iTetrahydrofuran 1.01E-02 4.6E-06 2.1E:06 8.6E-02 SE-05 2E-05
oluene 9.62E-02 4.4E-05 2.0E-05 1.1E-01 4E-D4 2E-04
#Trichloroethene 5.94E-03 2.7E-06 1.2E-06 1.0E-02 3E-04 __1E-04
Vinyl Chloride 4.30E-03 2.0E-06 BSE07 29602 7E-05 3E05
Sulfur Compounds L
2-Ethyithiophene 4.75E-03 2.2E-06 9.8E-07 2.56-01 9E-06 4E-06
2 5-Dimethylithiophene 4.57E-03 2.1E-06 9.5E-07 25601 8E-06 4E.06
Diethy! disulfide 5.95E-03 2.7E-06 _1.2E-06 2.96-04 1E-02 4E03
Hydrogen sulfide 3.26E-03 1.5E-06 6.7E-07 2.9E-04 5E-03 2E-03
sopropyl mercaptan 4.40E-03 2.0E-06 9.1E07 6.6E-04 3E-03 1E-03
[Methyl mercaptan_ 4.29E-03 2 0E-06 89E-07 6.6E-04 3E-03 1E-03
. Total Hazard Index (¢) 3E02 1E-02

— = Not avaitable/Not caiculated

(a) Chemical-specific Average Daily (ADIs) are for both child and adult resi ADIs for ogens are d

as follows: ADI (mg/kg/day) = Modeled Air Concentration (ug/m’) * Inhalation Rate (m>hr) * Ex Time (hrs/day) * E Duration (yrs) *

0.001 (mghug) / { Body Weight (kg) * Averaging Time (days) ). The values for inhatation rates {030 mehr [child]; 0.63 m*hr [adult]), exposure

time (24 hra/day [child and adult], exposure frequency (350 daysivear [child and adutt], exposure durations (6 years [child]; 30 years fadult],

and body weights (15 kg (child] and 70 kg [adult]) were obtained from Table C-2-2 of USEPA 1998. The averaging times for noncarcinogens

are numerically the same as the exposure durations in years for child and adult residents, converted to days.

(b) Ambient air concentrations are based on site-specific modeling performed by Trinity Consultants. Concentrations reflect the combined infiuence of acitve and inactive
landfilt areas, flares and the power plant.

() Reference dose inhalation (RMDi) toxicity values p in toxicity criteria table.

(d) Chemicakspecific noncarcinogenic hazard quotients are caiculated as follows: hazard quotient = ADI (ma/kg/day) / RfDI (mg/kg/day)

(e) Screening-level total hazard index values were conservatively based on the sum of all hazard quotients, regardiess of differences in types of heaith effects endpaints. If
a otal hazard index is >1, then hazard quotients should be recalculated for groups of compounds having simitar health effects endpoints.



TABLE 4
CALCULATION OF POTENTIAL EXCESS LIFETIME CANCER RISKS FROM INHALATION - CHILDREN AND ADULTS
Area 1 - area nearest active landfill (Areas B and C) where concentrations were highest

Excess Lifetime
Average Daily Intake® Cancer Risk!?
Modeled Air
Concordration ® child adult CsFi''  |carcinogenicty Woight|  child adult
(Compound (m’l (mgikg/day) | (maikg/day) | (mg/kg/day)’ of Evidence (unitlass) | (unitless)
Volatile organic compounds
1,1,1-Trichloroethane 1.60E-02 6.38-07 1.4E-06 - 2] = =
1,1-Dichloroethane 1.81E:02 _T.28-07 1.6E-06 = c = =
1,2,4-Trimethylbenzene 6.63E-02 26E-06 5.96-06 - - = -
1,3,5-Trimethylbenzene 250E-02 9.9E-07 22606 - = = =
1,4-Dichlorobenzene 1.46E-02 5.8E-07 1.3E-06 22802 - 1E-08 3E-08
-Butanone 4.556-01 -1.8E-05 4.0E-05 - D = =
-Propanol 217601 8.6E-06 1.96-05 - - =
-Ethyitoluene 6.10E-02 24E-06 5.4E-06 - - - =
-Methyl-2-pentanone 4.98E-02 2.0E-06 4.4E-06 - -~ = =
|Acetone 2.75E-01 1.1E-05 24505 - D = =
[Benzene 1.02E-02 40E-07 9.1E-07 27602 A 1E-08 26-08
[Carbon Disulfide 8.44E-03 33E07 7.5€-07 - — - -
IChlorobenzene 225E-03 8.9E-08 20E-07 - D = —
iChloroethane 5.77E-03 23E-07 5.1E-07 - - - -
cis-1,2-Dichioroethane 5. 29E-03 21E-07 4707 - D = =
Cyclohexane 4.69E-02 1.8E-06 4.26-06 - - - =
1.34E+400 53605 1.26-04 = — - =
1.65E-01 6.5E-06 1.56-05 - D - =
4.23E02 1.7E-06 3.8E-06 - - = -
5.33E-03 21E-07 4.TE-07 - - - =
6.47E-02 26E-06 5.7E-06 - - - =
8.7T1E-02 3.4E-06 T.7E:06 - D - -
1.03E-01 4.0E-06 9.1E-06 - - - =
2.23E-01 8.8E-06 20E-05 - - = =
1.81E-02 6.4E-07 1.4E-06 - - - =
9.28E-02 3.7E-06 8.26-06 1.66-03 B2 6E-09 1E-08
7.16E-02 28E-06 6.46-06 - - - =
4.19E-02 1.76-06 3.76-06 = = = -
6.51E-02 26E-06 5.8E-06 20802 D 5E-08 1E-07
4.12E-02 1.6E-06 3.76-06 _68E03 -~ 1E-08 2E-08
3.92E-01 1.56-05 35605 - D = =
242802 9.6€-07 2.26-06 4.0E-01 - 4E-07 9E-07
1.756-02 69E-07 1.66-06 3.05-02 A 2608 5E-08
1.94E-02 7.7E-07 1.7E-08 - - -
1.87E-02 74607 1.7E-06 - - -
243602 9.6E-07 22606 = = =
1.336-02 5.3E-07 1.26-06 - = =
1.80E-02 74E-07 1.66-06 = - =
1.76E-02 6.9€-07 1.6E-06 — — =
Totel Cancer Risk SE-07 1E-06
Notss:
= =Not avaltebleMNot calculatzd.
(a) Chemical-specific Fitime Averags Daily intales (ADIs) are calculated for both child and adult ADIs for are
as follows: ADI al Air C wonl)* Rate (mPhn) * E Tume *E Duration (ws) "
0.001 (mghug) / ( Body Weight (kg) * Averaging Time (days) ). Tha values for inhalation rates (0.30 mPAr [child]; 0.63 e [aduR], exposure
time (24 hrs/day {chid and adult]), quency (350 days/year [child and adult], exposure duration (8 years [chid]; 30 years [adul],

and body weight (15 &g [chiid) and 70 kg [adult]) were obtained from Tabie C-2-1 of USEPA 1898, The averaging time for carcinogens
represents an averaged expasure overa 70 year duration, converted to days.

) Ambient air concentrations are based on sis-specific modeding performed by Trinity Ci Ci reflact the 5 of acve and mactive
landill areas, flares and the power plant.
{¢) Cancer clope factor inhalation (CSFi) vakies and il woight of evi ificati in chronic toxicly criteria table

() Chemical-specific excess ietime cancer risks are calculated as follows excess Ffetime cancer risk = ifefine ADI (mghg/day) ™' * CSFI (mgg/day)’



TABLE 5

CALCULATION OF POTENTIAL EXCESS LIFETIME CANCER RISKS FROM INHALATION - CHILDREN AND ADULTS
Area 2 - area nearest closed landfill (Area A) where concentrations were highest

Excess Lifetime
Average Daily intake* Cancer Risk!?
Modeled Air
Concontration ® child adult CsFi | carcinogonicty Weight |  child adult
fgw, {palm’) (mglkg/day) | (mg/kg/day) | (mg/ko/day)* of Evidence (unitless) | (unitless)
Volatile organic compounds
1,1,1-Trichlorcethane 518603 20E07 4.66-07 = ) = =
1,1-Dichioroethane 587E-03 2.3E-07 5.2€-07 = C - =
1,2,4-Trimethylbenzene 214E-02 8.5E-07 1.9E:06 = = = =
1,3,5-Trimethylbenzene 8.08E-03 3.2607 7.26-07 = = = =
1,4-Dichlorobenzene 4.74E03 1.98-07 4.2607 22602 - 4E-09 SE-09
1.47E-01 5.8E06 1.3E-05 - D - | -
701602 2.8E06 6.2E06 - - - -
1.97E-02 7.86-07 1.86-06 - - - -
1.81ED2 6.4E-07 1.4E-06 - = = =
8.88E02 3.5E-06 7.9E-06 - D - -
3.30E-03 1.3607 2.9E07 27E-02 A 4E-09 8E-09
273603 1.1E07 24E07 - - - =
7.27E-04 2908 6.5€-08 - D - -
1.87€-03 7.4E-08 1.7E-07 - ol - =
1.71E03 6.7E-08 1.5607 - D - -
1.52E-02 6.0607 1.3E-06 - = = -
4.326-01 1.7E05 3.8E-05 = - = =
5.32602 2.1E-06 4.7E-06 - D - -
1.37E-02 5.46-07 1.2E-06 - = = -
1.72£-03 6.8E-08 1.5E-07 - - = -
20902 8.35-07 1.9€-06 - - — =
28202 1.1E-06 . 2.5E06 ~ D - -
3.32602 1.3E-06 2.9E-06 - = = -
7.236-02 2.9E-06 6.4E-06 - - = -
521E03 21607 4.6E-07 = - - -
300602 1.26:06 2.7E-06 1.66-03 82 26-09 4E-09
232602 9.1E07 2,1E-06 -~ - = -
1.36E-02 5.4E-07 1.2E06 - - = =
21102 8.3E-07 1.9E-06 20E-02 D 2E-08 4E-08
1.336-02 5.3E-07 1.26-06 6.86-03 - 4E-03 8E-09
1.27E-01 _5.0E-06 1.1E05 = D - =
7.84E-03 _34E07 7.0607 4.05-01 - 1607 36-07
5.67E-03 22607 50607 30502 A TE0 | 2608
8.24E-03 2.56-07 5.5E-07 - - - -
6.01E-03 2.4E07 53607 - -~ - -
7.81E03 31E07 6.9E07 - e e =
42BE03 1.7E07 3.8607 = = - -
57703 23E07 5.1E-07 - = = =
5.63E-03 E-O? 5.0E07 - - — -
Total Cancer Risk 2207 4E-07
Notzs.
- & Not avallable/Nct calculatsd
(@) Chemical-cpecific kfetime Average Daily intakes (ADis) are calculated for both child and aduk ADls for are
as follows: ADI = Ar C (o) * In Rate (n'mr)* Time (b . Duration (yrs) *

0.801 (mghx) /  Body Weight (kg) * Averaging Time (days) ). The values for inhalation rates (0.30 nPAw [child]; 0.63 m’r [aduRD, exposure

time (24 hrs/day [chid and adutt]),

() Ambient air concentrations are based on ske-specific

Randik areas, flares and the power plant

{e) Canoer slope factor inhatation (CSFT) values and

quency (350 days/y

[chidd and adul], exposure duration (8 years [chid] 30 years [aduR],
and body weight (15 kg [chikd] and 70 kg [adul]) were obtained from Table C-2-1 of USEPA 1898. The averaging lime for carcinogens
represents an averaged exposure over a 70 year duration, convesrted to days

C Ci

refiect the

fl of acitve and inactive

riormed by Trinity

clagsification

in chronic

weight of

toxicly critedia tabla,

(d) Chemical-specific excess Ffetime cancer risks are cakulated a3 follows: excess ifetime cancer risk = Fetime ADI (mg/giday) "’ * CSFi (mgg/day)'.




TABLE 6
CALCULATION OF POTENTIAL EXCESS LIFETIME CANCER RISKS FROM INHALATION - CHILDREN AND ADULTS
Area 3 - area in Pen Argyl where concentrations were highest

Excess Lifetime Cancer
Avornge Daily Intake ™! Risk!?
Modeled Air
Concontration ™ child adult CsFi® Carcinogenicty Weight child adult
Hﬂgn_d (mlm’) (mg/kg/day) | (mgikg/day) | (mg/kg/day)’ of Evidence (unitless) | (unitless)
Volatile organic compounds
1,1,1-Trichioroethane 3.92E-03 1.5607 35607 = D = =
1,1-Dichigroethane 445603 1.86-07 3.96-07 - [+ - -
1,2 4-Trimethylbenzene 1.62E-02 6.4E-07 1.4E-06 - - = =
1,3,5-Trimethylbenzene 612603 2.4E07 5.4E-07 = - = =
1,4-Dichlorobenzene 3.59€-03 1.4E-07 3.26-07 22602 - 3E-09 7E09
-Butanone | 1.12€.01 ._44E-06 9.96-06 = D = =
-Propanol 5.32E02 21E06 4.TE-05 - - - =
l4-Ethyltoluene 1.50€-02 5.9E-07 1.36-06 ~ = - -
4-Methyl-2-pentanone 1.226-02 4.8E-07 1.1€-06 - = - =
JAcetone 6.73E02 2.7E06 6.0E-06 - D - =
Benzene 2.50€-03 9.96-08 22607 2.7E-02 A 3E-09 6E-09
[Carbon Disulfide 207E-03 8.2E-08 1.86-07 - - = =
IChlorobenzene 551E04 2.2E08 4.96-08 — D = =
Chioroethane 1.41E03 5.6E-08 1.36-07 - = = =
s-1,2-Dichloroethene 1.30E-03 5.1E08 1.26-07 - D - -
1.15€-02 4.5607 1.0E-06 - = = =
32701 1.3605 29605 - = = =
4.04E-02 1.6E-06 3.66-06 - D = =
1.04£00 41E07 8.26.07 = = = =
1.31E-03 52608 1.26-07 — = - =
1.59€-02 6.36-07 1.46-06 = - = =
214E-02 8.4E07 1.96-06 = [s] = -
251E-02 9.9E-07 22606 - = - =
5.48E-02 22606 4.96-06 = = = =
3.95E-03 1.6E07 3.5e-07 - - - -~
2.28E-02 9.0E07 2.0E-06 16603 B2 1E-09 3E09
1.76E-02 6.9E07 1.6E-06 - - - =
1.03E-02 41607 9.1E-07 - - - -
1.60E-02 6.36-07 1.4E-06 20602 D 1E-08 3E-08
1.01E-02 40E07 | 9.0E07 6.86-03 - 3E-09 6E-09
9.62€.02 3.8E-06 8.56-06 - D = =
5.94€E-03 2.3E07 5.36-07 4.0E-01 - 9E-08 2E-07
4.30E-03 17607 3.86-07 3.0E-02 A 5E-09 1E-08
-Ethylthiophene 4.75E03 1.9E-07 4.28-07 - - - g -
E,SJ"' thyithiophene 4.5TE-03 1.8607 4.1E-07 - - - -
Disthyl disulfide 5.956-03 23607 5.36-07 = = = =
3.26E-03 1.3607 29€-07 - - - =
4.40E-03 1.7E-07 3.8E-07 = - = =
4.29E-03 1.7E07 3.86-07 - - — -
Total Cancer Risk 1E07 3E07_|
Notes:
= = Not avallable/Nct calculated.
(@) Chemical-speciiic ffetime Average Daily intakes (ADis) are caleutatad for both child and adult ADIs for carci are eal
as follows: AD} - Ar C tughtl) * Rate (m'Mn) * Time (hre/day) * Duration (ys) *
0.001 (mgAug) / ( Body Weight (kg) * Averaging Time (days) ). The values for Inhalation rates (0.30 mhr (chikd]; 0.63 mAr [aduk], exposure
time (24 hra/day [chid and adutt]), exposure frequency (350 dayshear [chid and adul], exposure duration (8 years [chid]; 30 years [adult],
and body weight (15 kg [child] and 70 kg [aduRD were obiaired from Table C-2-1 of USEPA 1088. The averaging time for carinogens
represents an averaged exposure over a 70 year duration, converted to days
(b) Ambient air concentrations are based on ste-specific ing p by Trinity C: Ci reflzct the g of acive and inactive
landfl areas, flares and the power plant.
(¢) Cancer slope factor inhalation (CSF) values and carci icty woight of evi i n chronic toxicdy erteria tabls

(d) Chemical-specific excess kfetime cancer risics are calculated as follows: excess Hetime cancer risk = Ffetime ADI (mgkgiday) " * CSFI (mgAg/day}’.




TABLE7

CALCULATION OF POTENTIAL FOR ACUTE INHALATION EFFECTS

Area 1 - area nearest active fandfill

{Areas B and C) where concentrations wefe highest

Acute Inhalation

Modeted 1-Hour Average Reference
Ambient Alr Concentration Hazard
mpound Concentration {ug/im3) ‘¥ (ug/m3) Quotient ®
Volatile organic compounds
1,1,1-Trichloroethane 8.10E-01 1.3E+08 BE-07
1,1-Dichloroethane 9.18E-01 1.3E+06 7E07
1,2 4-Trimethylbenzene 3.35E+00 1.5E+05 2E.05
1,3,5-Trimethylbenzene 1.26E+00 1.5E+05 8E-06
1,4-Dichlorobenzene 7.41E-01 8.0E+05 1E-06
[2-Butanone 2.30E+01 3.0E405 BE-05
-P nol 1.10E+01 1.0E+06 1E-05
- Ethyltoluene 3.08E+00 1.36+05 2E-05
4-Methyl-2-pentanone 2.52E+00 3.0E+05 8E-06
Acetone 1.39E+01 4.8E+05 3E-05
Benzene 516E-01 1.8E+05 3E-06
rbon Disulfide 4.27E-01 1.2E+04 4E-05
lorobenzene 1.14E-01 1.3E+05 8E-07
hlcroethane 292___5-01 2.5E+06 1E-07
s-1,2-Dichloroethene 2.68E-01 5.5E+05 SE-07
clohexane 2.37E+00 3.0E+06 8E-07
nol 6.76E+01 5.0E+06 1E-05
lbenzene 8.33E+00 5.0E+05 205
reon-11 2.14E+00 2.5E+08 8E-07
Freon-114 2.70E-01 20E+07 1E-08
reon-12 3.27E+00 1.5E+07 2E-07
leptane 4.41E+00 1.5E+06 3E-08
exane 5.18E+00 5.0E+05 1E-05
-Xylenes 1.13E+01 5.86E+05 2E-05
Methy| tert butyl ether 8.15E01 5.0E+05 2E-06
Methylene chiloride 4.70E+00 6.9E+05 7E-08
Xylene 3.62E+00 5 BE+05 6E-08
rene 2.12E+00 21E+05 1E-05
etrachloroethene 3.30E+00 2.4E+05 1E-05
‘etrahydrofuran 2.08E+00 7.5E+05 3E-08
oluene 1.99E+01 3.1E+05 6E-05
richioroethene 1.23E+00 6.7E+05 2E-06
| Chioride 8.87E-01 1,8E+05 SE-06
Suffur Compounds
-Ethyithiophene 9.83E-01 — -
5-Di tthiophene 9.47E-01 - —
\'disulfide 1.23E+00 71E+02 2E-03
a0 sulfide 8.74E-01 7.1E+02 9E-04
Isopropyl mercaptan 9.10E-01 1.0E+01 9E-02
Methyl mercaptan 8 BBE-01 1.0E+01 9E-02
—————— ==
{a) Ambient air concentrations are based on site-specific p by Trinity C. Ci

refiect the combined influence of acitve and inactive landfill arcas, flares and the power plant.

(b) Hazard quolient calculated as follows: 1-hour air

Ireference




TABLE 8
CALCULATION OF POTENTIAL FOR ACUTE INHALATION EFFECTS
Area 2 - area nearest closed landfill (Area A)
where concentrations were highest

Acute Inhalation
Modeled 1-Hour Average Reference
Ambient Air Concentration Hazard
ma Concentration (ygim3) ¥ {(ugim3} Quotient ®
|Volatile arganic compounds
1.1,1-Trichloroethane 5.226-01 1.3E+06 4E-07
1,1-Dichioroethane 5.91E-01 1.3E+06 SE-07
1,2, 4 Trimethylbenzene 2.16E+00 1.5E+05 1E05 |
1,3 5-Trimethylbenzene 8.15E-01 1.5E+05 SE-06
1,4-Dichloroberzene 4.77E-01 8.0E+05 8E07
2-Butanone 1.48E+01 3.0E+05 |_SEDS
E-Pm? nol 7.07E+00 1.0E+06 7E-06
ltoluene 1.99E+00 1.3E+05 _2E05
Methyl-2-pentanone 1.82E+00 3.0E+05 SE-08
one 8.85E+00 4.8E+05 2E05
nzene 3.33E.01 1.8E405 2E.06
rbon Disulfide 2.75E-01 1.2E+04 2E05
lorobenzene 7.33E-02 1.3E+05 B8E-07
hloroethane 1.88E-01 2.5E406 8E-08
is-1,2-Dichloroethane 1.72E01 5.5E+05 3EO07
clohexane 1.63E+00 3.0E+08 SE-07
Ethanol 4.35E+01 5.0E+08 9E-06
Ethylbernzene 5.37E+00 5.0E+05 1E-05
Freon-11 1.38E+00 25E+06 _ BE-07
Freon-114 1.74E01 2.0E+07 9E-09
Freon-12 2.11E+00 1.5E+07 1E-07
Heptane 2.84E+00 1.5E+06 _2E-08
Hexane 3.34E+00 5.0E+05 7E-08
p-Xylenes 7.28E+00 5.86E+05 1E-05
Methyl tert butyl ether 5.25E-01 5.0E+05 1E-06
Methylene chioride 3.03E400 68.9E+05 4E-06
-Xylene 2.336400 5.6E+05 4E-08
ene 1.37E+00 2.1E+05 TE-06
2.12E+00 2.4E405 BE-06
1.34E+00 7.5E+05 2E06
1.28E+01 3.1E+05 4E-05
7.90E-01 8.7E+05 1E-06
5.71E01 1.8E+05 3E-06
8.31E-01 — —~
8.08E-01 - -
7.91E-01 7.1E402 1E-03
4.33E-01 u§+02 B8E-04
5.84E-01 1.0E+01 8E-02
5.70E-01 1.0E+01 8E-02
{a) Ambient air concentrations ere based on site-specific modeli by Trinity C: C

refiect the combined influence of acitve and inactive landfil sreas, flares and the power plant.
{b) Hazard quotient calculated as follows: 1-hour air 1)




TABLE®

CALCULATION OF POTENTIAL FOR ACUTE INHALATION EFFECTS
Area 3 - area in Pen Argyl where
concentrations were highest

Acute Inhalation

Modeled 1-Hour Average Reference
Ambient Air Concentration Hazard
iCompound Concentration (ugim3) (ug/m3) Quotient ™
Volatile organic campounds
1,1,1-Trichioroethane 4.46E-01 1.3E+08 3E-07
1,1-Dichloroethane 5.05E-01 1.3E+06 4E-07
1,2, 4-Trimethylbenzene 1.85E+00 . 1.5E+05 1E-05
1,3,5-Trimethylbenzene 6.96E-01 1.5E+05 SE-06
1 ,4—Dicr1|3robenzene 4.08E-01 6.0E+05 7E-07
2-Butanone 1.27E401 3.06+05 4E-05
J2-Propanol 6.04E+00 1.0E+06 | B6E-08
14-Ethyltoluene 1.70E+00 1.3E+05 1E-05
[4-Methyl-2-pentanone 1.39E+00 3.0E+05 5E-08
|Acetone 7.65E+00 4. 8E+05 2E-05
Benzene 2.84E-01 1,86+05 2E-08
rbon Disulfide 2.35E-01 1.2E+04 2E-05
hlorobenzene 6.26E-02 1.3E+05 SE-07
@: roethane 1.81E-01 2.5E+06 6E-08
is-1,2-Dichloroethane 1.47E-01 5.5E+05 3E-07
1.31E+00 3.0E+06 4E07
3.728401 5.0E+06 7E-06
4.59E+00 5.0E+05 9E-08
1.18E+00 2.5E+06 SE-07
1.48E-01 2.0E+07 TE09
1.80E+00 1.5E+07 1E-07
2.43E+00 1.5E+06 2E-08
2 86E+00 5.06+05 6E-06
m,p-Xylenes 8.22E+00 5.6E+05 1E-05
Methy! tert buty! ether 4.49E-01 5.0E+05 9E-07
Methylene chloride 2 58E+00 6.9E+05 4E-06
-Xylene 1.986+00 5§ 8E+05 4E-08
rene 1 .17LE+GJ 2.1E+05 B6E-08
[Tetrachioroethene 1.81E+00 2.4E+05 8E-08
[Tetrahydrofuran 1.15E+00 7.5E+05 2E-08
Toiuene 1.09E+01 3.1E+05 4E-05
[Trichloroethene 8.75E-01 6.7E+05 1E-06
i ] 4.88E-01 1 .g_Erfos 3E-06
5.40E-01 — -
methylthiophene 5.20E-01 — -
Diethyl disulfide 8.77E-01 71E+02 1E-03
Iﬂydggen sulfide 3.70E-01 7.1E+02 S5E-04
Isopropy! mercaptan 5.00E-01 1.0E+01 SE-02
IMeﬂl merwgﬁn 4.88E.01 1.0E+01 SE.02
e e
{a) Ambient air concentrations are based on site-specific by Trinity C [

reflect the combined influence of acitve and inactive landfill areas, ﬂ;m and the power plant.
{b) Hazerd quotient calculated as follows: 1-hour air ion / ref







