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Abstract

The report describes a case study that applies EPA-600/R-05/123—the guidance for conducting air pathway

analyses of landfill gas emissions that are of interest to superfund remedial project managers, on-scene coordinal’
tors, facility owners, and potentially responsible parties. The case study exemplifies the use of the procedures

and tools described in the guidance for evaluating LFG emissions to ambient air. The air pathway analysis is used

to evaluate the inhalation risks to offsite receptors as well as the hazards of both onsite and offsite methane

explosions and landfill fires. Landfill gases detected at the site were methane and chemicals of particular concern

(COPCs) that encompassed nonmethane organic compounds, 1,1-dichloroethene, benzene, chlorobenzene,

chloroethane, 1,4-dichlorobenzene, methylene chloride, toluene, trichloroethene, vinyl chloride, and xylenes.

The report includes values of 90" percentile concentration of COPCs and isopleths of the COPCs overlaid on an

aerial photograph of the site.
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Foreword

The U.S. Environmental Protection Agency (EPA) is charged by Congress with protecting the Nation’s
land, air, and water resources. Under a mandate of national environmental laws, the Agency strives to
formulate and implement actions leading to a compatible balance between human activities and the
ability of natural systems to support and nurture life. To meet this mandate, EPA’s research program is
providing data and technical support for solving environmental problems today and building a science
knowledge base necessary to manage our ecological resources wisely, understand how pollutants
affect our health, and prevent or reduce environmental risks in the future.

The National Risk Management Research Laboratory (NRMRL) is the Agency’s center for
investigation of technological and management approaches for preventing and reducing risks from
pollution that threaten human health and the environment. The focus of the Laboratory’s research
program is on methods and their cost-effectiveness for prevention and control of pollution to air, land,
water, and subsurface resources; protection of water quality in public water systems; remediation of
contaminated sites, sediments and ground water; prevention and control of indoor air pollution; and
restoration of ecosystems. NRMRL collaborates with both public and private sector partners to foster
technologies that reduce the cost of compliance and to anticipate emerging problems. NRMRLs research
provides solutions to environmental problems by: developing and promoting technologies that protect
and improve the environment; advancing scientific and engineering information to support regulatory
and policy decisions; and providing the technical support and information transfer to ensure
implementation of environmental regulations and strategies at the national, state, and community levels.

This publication has been produced as part of the Laboratory’s strategic long-term research plan.

It is published and made available by EPA’s Office of Research and Development to assist the user
community and to link researchers with their clients.

Sally Gutierrez, Director
National Risk Management Research Laboratory
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EPA Review Notice

This report has been peer and administratively reviewed by the U.S. Environmental Protection Agency and
approved for publication. Mention of trade names or commercial products does not constitute endorsement or
recommendation for use.

This document is available to the public through the National Technical Information Service, Springfield, Vir[]
ginia 22161.

Disclaimer

This guidance is intended solely for informational purposes. It cannot be relied upon to create any rights enforcel’]
able by any party in litigation with the United States. This guidance is directed to EPA personnel; it is not a final
action and does not constitute rulemaking. EPA officials may decide to follow the guidance provided herein, or
they may act at variance with the guidance, based on site-specific circumstances. The guidance may be reviewed
or changed at any time without public notice.
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Executive Summary

The Somersworth Sanitary Landfill Superfund Site (the “Site”) is located one mile southwest of the center of the
city of Somersworth in Strafford County, New Hampshire. The Site includes an approximately twenty-six acre
waste disposal area. With the cessation of land fill operations, the city installed four ground water monitoring
wells near the Site’s northern and western boundaries. Samples taken from these wells indicated the presence of
volatile organic compound (VOC) contamination. As a result of this and subsequent investigations, the landfill
was placed on the National Priority List (NPL) on September 8, 1983. Approximately ten acres of the eastern
portion of the landfill have been reclaimed by the city for recreational facilities; tennis and basketball courts, ball
fields, and a playground.

This case study exemplifies how the Guidance for Evaluating Landfill Gas Emissions From Closed or Aban(]
doned Facilities (EPA-600/R-05/123) can be used to evaluate landfill gas emissions. It illustrates the usefulness
of the information and procedures presented in the guidance. The Sommersworth site included near-by single
family homes, institutional buildings, a multi-family dwelling, and recreational facilities (i.e., two baseball fields,
two basketball courts, and two tennis courts). An infiltration gallery was part of the super fund site remediation
efforts. The gallery was used to remove contaminated groundwater from below the landfill and to re-inject it into
the subsurface. The re-injected groundwater would flow through a permeable reactive barrier that was designed
to oxidize chlorinated organic compounds. There were several LFG monitoring wells with elevated methane
levels.

By applying the investigative techniques and recommended practices, the research team was able to:
1  Determine where the landfill gases are escaping into the atmosphere,

Identify the chemicals of potential concern,

Quantify the speciated LFG emission rates,

Identify the most likely to be affected at off-site location(s), and

Characterize ambient air concentrations.

DN W

This case study report provided data and information that were used by the remedial project manager to:
1  Assess the health risk associated with the emissions from the landfill,

Determine if additional site investigation effort is needed,

Evaluate the level of effort associated with the existing LFG monitoring program,

Determine if the previously proposed remedial design needed to be altered,

Evaluate the need for institution controls and future land use policy decisions, and

Decide if the risks and hazards associated with the landfill gas needed to be controlled with LFG

control technology.

(@) WV, TN SRS B ]
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A Case Study




Somersworth, NH

Section 1. Demonstration Objectives

The purpose of the activities described in this document
was to provide a demonstration of the procedures described
in the Guidance for Evaluating Landfill Gas Emissions from
Closed or Abandoned Facilities (Guidance) (EPA/600/R[]

05/123). It was also the intent of this demonstration to pro[]
vide an example case study to be included in the guidance
for reference by the practitioner. These efforts were not
intended to provide a comprehensive site analysis or com[]
plete risk assessment.
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Somersworth, NH

Section 2. Site Description

All site descriptions contained in this section are based
solely on the U.S. Environmental Protection Agency (EPA)
Superfund Record of Decision for the Somersworth Sani[]
tary Landfill dated June 21, 1994 and from onsite field
activities and observations. The Somersworth Sanitary
Landfill Superfund Site (the “Site”) is located on the north
side of Blackwater Road approximately 300 to 400 feet
west of the intersection of Blackwater Road and High Street
(State Route 9) and one mile southwest of the center of the
city of Somersworth in Strafford County, New Hampshire.
Figure 1 shows the approximate location and orientation
of the Site.

The Site includes an approximately twenty-six acre waste
disposal area and adjacent wetlands northwest of the former
landfill. The city owns the entire landfill area and much of
the wetlands. The landfill was operated by the city from
mid-1930 until 1981 when the city began taking wastes to
a regional incinerator. From 1981 to the present, those
wastes that cannot be incinerated are stockpiled in the south [’
west portion of the landfill and hauled away. Approximately
ten acres of the eastern portion of the landfill have been

reclaimed by the city for recreational facilities; tennis and
basketball courts, ball fields, and a playground.

Numerous residential properties exist to the north, south,

and east of the Site, including an apartment building lo[]
cated adjacent to the Site at the northeast corner. A fire

station and a National Guard Armory are located just east

of the Site.

The landfill is entirely within the Peter’s Marsh Brook sur(’]
face drainage basin. The Peter’s Marsh Brook is a tribul]
tary to Tate’s Brook that flows into the Salmon Falls River,
the water supply for Somersworth, New Hampshire and
Berwick, Maine.

Numerous soil gas monitoring wells have been installed
and are routinely monitored around the extent of the land[’]
fill. The majority of these wells are located along the bor[]
ders immediately adjacent to residential development.
From previous studies there is an indication that the ground[
water flows northwesterly towards the Peter’s Marsh Brook
and discharges to the brook and adjacent wetlands. A del]
commissioned municipal water supply well (well no. 3) is
located approximately 2300 feet north-northwest of the Site.



4,790,400

4,790,000

346,000

g d : :
- ; - b4

4,790,400
4,790,200
[ yOnth
ool
S
4,790,000
e oM o | rm9mm0

3

Base map was phot ophed on 11 Mar 1998 by the Natioral Aeriol Photogrephy Progrom ond digitized the USGS DOR Program on 0S Oct 2001.
The base map is pr:?;cm in Universal Trans‘:m-u- Mercator (UTMY Zone !9 on the North Americon dgl-::n of 1983,
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Somersworth, NH

Section 3. Site History

The Somersworth Sanitary Landfill accepted municipal and

industrial wastes from the mid-1930’s to 1981. The land [’
fill began as a burning dump in the northeast corner of the

Site. In 1958 burning was stopped and land filling began.

Natural soils were excavated beyond the working area, the

excavation was filled with refuse, and covered at the end

of each day with the excavated natural, sandy soils. The

landfill expanded in a general westerly direction. The east[’]
ern portion of the landfill was not used for disposal after

1975. At that time preparations began for a recreational

park on that portion of the landfill. The park was com[]
pleted in late 1978.

In 1981 the city ceased waste disposal operations at the

landfill and joined the Lamprey Regional Solid Waste Dis[]
posal Cooperative. Waste was thenceforth disposed at the

cooperative’s incinerator in Durham, New Hampshire. With

the cessation of land filling operations, the city installed

four ground water monitoring wells near the Site’s north(]
ern and western boundaries. Samples taken from these wells

indicated the presence of volatile organic compound (VOC)

contamination. As a result of this and subsequent investil]
gations, the landfill was placed on the National Priority

List (NPL) on September 8, 1983.

In 1989, the Somersworth Landfill Trust (SLT) was formed
by the city of Somersworth and approximately thirty busi[’
nesses and industries, which had an interest in the site. The

SLT voluntarily signed an Administrative Order by Con[]
sent with EPA and the State of New Hampshire. By this

order, which took effect on April 28, 1989, the SLT agreed

to complete limited aspects of the remedial investigation

and to prepare the feasibility study for the Site.

Based on the results of the remedial investigation and the
alternatives presented in the feasibility study, EPA issued
a Record of Decision (ROD) on June 24, 1991, document(]
ing the selection of an innovative technology to remediate
groundwater at the site. This technology uses elemental
iron in a permeable reactive “wall” which treats contamil’
nated groundwater as it flows through it. A key part of this
remedy is a permeable landfill cover that allows precipital’]
tion to flush contamination through the waste and be treated
as it passes in the groundwater through the wall. The wall
was completed in October of 2000. Landfill cover materi[’
als range from sandy soil to tight clays and varies in depth
from six inches to three feet. Atop this was placed the per[]
meable landfill cover, consisting of six inches of sandy
gravel and six inches of loam. This was completed in the
summer of 2001 when it was seeded. Therefore, the total
depth of cover material on the landfill ranges from one and
one-half to four feet.

In order to prevent the off-site, subsurface migration of
landfill gases, principally methane, a perimeter landfill gas
collection trench is scheduled for construction in 2003.
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Somersworth, NH

Section 4. Field Activities and Data Collection

Field activities for the Somersworth Sanitary Landfill lo[]
cated in Somersworth, New Hampshire were conducted
from July 29, 2002 through July 30, 2002. Site activities
included debriefing, landfill surface screening analysis,
screening data reduction, hot spot and homogeneity deter(’
minations, landfill soil gas sampling, passive vent gas sam[’
pling, perimeter well gas sampling, and ambient air sam[’
pling. Appendix A contains pictures from the site activil’
ties.

To provide a framework for the field activities, a 30 m by

30 m sampling grid was developed across the landfill area

prior to the field activities. This sampling grid was devel
oped to include the entire extent of the landfill boundary

area and extend 30 m beyond that boundary area. This grid

was then numbered for each node location, forming a ser(]
pentine sampling pathway across the grid. A total of 179

sampling locations comprised the sampling grid layout

developed for this site. A reference point was identified

using an identifiable landmark on the site to locate the start[’]
ing point. Figure 2 shows the grid and pathway used for

the screening analysis.

4.1 Landfill Surface Screening Analy-
Sis

Once on site, the reference point was visually located, and
using a handheld global positioning system (GPS), the start[”
ing point (Grid No. 1) was located to begin the screening
analysis. The screening analysis included measurements
for non-methane organic compounds (NMOCs) using a
photo ionization detector (PID) and for methane (CH,)

using a flame ionization detector (FID). Both the PID and

FID were held no more than one inch above the ground

while measurements were being made. The PID and FID

were calibrated to approximately 1 ppm using zero air and

5 and 20 ppm gases. It should be noted that the field in[]
strumentation was very sensitive and drifted quite signifil’
cantly due to slight gusts of wind across the landfill cover.

Readings were taken for approximately one minute, and

the average value excluding the extreme highs and lows

was recorded. In conducting the serpentine walk across

the site, an effort was made to identify areas containing

cracks and gaps in the landfill cover, and to the extent pos[]
sible, measurements were made at these locations. All pre[’
determined sampling locations were not accessible for a

variety of reasons ranging from being located on private

property to inaccessible by the field crew due to extreme

overgrowth. An attempt was made to collect a reading at

each location, with measurements being collected not

greater than 10 m from the predetermined locations. If it

was necessary to skip a location due to inaccessibility

within the acceptable 10 m range, then replicate readings

were collected at the next accessible location. These replil]
cate readings were intended to provide for additional qual [’
ity assurance and quality control (QA and QC) data and

were not intended to back fill missing data due inacces[
sible areas. Duplicate readings were also taken at predefined

locations as part of the QA and QC efforts. These predeter(’
mined locations were selected based on a random number

generator. All screening data were recorded on field log

data collection forms along with any field notes relevant

to this specific location. There was 95 percent data collec[”
tion efficiency. Table 1 provides the screening sample re[’
sults.
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Somersworth, NH

Table 1. Somersworth Screening Sample Results

Table 1. Somersworth Screening Sample Results (con-

tinued)
. Actual UTM . Actual UTM
%2(1 Sample ID No. C(.)ordinates. Nl\(/)lg'c (E)l;llé %%d Sample ID No. C(.)ordinates. %hggc (E)l;llé
Easting Northing Easting Northing
1 LFSG-02-07 29 02 -R 001 347418 4790016 ND* ND 46 LFSG-02-07 29 02 -R 043 347306 4790255 ND ND
2 LFSG-02-07 29 02 -R 002 34723 4790042 ND ND 47 LFSG-02-07 29 02 -R 044 347272 4790257 ND ND
3 LFSG-02-07 29 02 -R 003 347424 4790076 ND  ND 48 LFSG-02-07 29 02 -R 045 347272 4790223 ND  ND
4 LFSG-02-07 29 02 -R 004 347422 4790105 ND  ND 49 LFSG-02-07 29 02 -R 046 347273 4790192 ND ND
5 LFSG-02-07 29 02 -R 005 347423 4790136 ND  ND 50 LFSG-02-07 29 02 -R 047 347272 4790164 ND  ND
6 LFSG-02-07 29 02 -R 006 347420 4790156 ND  ND 51 LFSG-02-07 29 02 -R 048 347273 4790134 ND 0.5
7 LFSG-02-07 29 02 -R 007 347392 4790135 ND ND 52 LFSG-02-07 29 02 -R 049 347272 4790106 ND 0.5
8 LFSG-02-07 29 02 -R 008 347392 4790102 ND ND 53 LFSG-02-07 29 02 -R 050 347270 4790076 1 0.5
9 LFSG-02-07 29 02 -R 009 347391 4790075 ND ND 54 LFSG-02-07 29 02 -R 051 347273 4790045 ND 1
10 LFSG-02-07 29 02 -R 010 347391 4790045 ND ND 55 LFSG-02-07 29 02 -R 052 347272 4790016 ND  ND
11 LFSG-02-07 29 02 -R 011 347389 4790016 ND ND 56 LFSG-02-07 29 02 -R 053 347272 4789983 ND  ND
12 LFSG-02-07 29 02 -R 012 347394 4789985 ND 2 57 LFSG-02-07 29 02 -R 054 347272 4789955 ND ND
13 LFSG-02-07 29 02 -R 013 347391 4789959 2 8 58 LFSG-02-07 29 02 -R 055 347274 4789930 ND  ND
14 LFSG-02-07 29 02 -D 003 NA® NA NA NA 59 LFSG-02-07 29 02 -R 056 347242 4789933 ND ND
15 LFSG-02-07 29 02 -R 014 347361 4789954 ND ND 60 LFSG-02-07 29 02 -R 057 347244 4789958 ND  ND
16 LFSG-02-07 29 02 -R 015 347357 4789966 ND 0.5 61 LFSG-02-07 29 02 -R 058 347242 4789986 ND  ND
17 LFSG-02-07 29 02 -R 016 347368 4790018 ND 0.5 62 LFSG-02-07 29 02 -R 059 347242 4790017 ND  ND
18 LFSG-02-07 29 02 -R 017 347361 4790058 ND ND 63 LFSG-02-07 29 02 -R 060 347242 4790045 ND ND
19 LFSG-02-07 29 02 -R 018 347363 4790076 ND 1 64 LFSG-02-07 29 02 -R 061 347242 4790077 ND  ND
20 LFSG-02-07 29 02 -R 019 347354 4790108 ND 1.5 65 LFSG-02-07 29 02 -R 062 347243 4790105 ND  ND
21 LFSG-02-07 29 02 -R 020 347361 4790136 ND  ND 66 LFSG-02-07 29 02 -R 063 347242 4790136 ND 0.5
22 LFSG-02-07 29 02 -R 021 347360 4790168 ND 1 67 LFSG-02-07 29 02 -R 064 347243 4790168 ND  ND
23 LFSG-02-07 29 02 -R 022 347363 4790197 ND 1.2 68 LFSG-02-07 29 02 -R 065 347243 4790197 ND  ND
24 LFSG-02-07 29 02 -R 023 347334 4790216 ND 1 69 LFSG-02-07 29 02 -R 066 347242 4790225 ND ND
25 LFSG-02-07 29 02 -R 024 347335 4790193 ND ND 70 LFSG-02-07 29 02 -R 067 347245 4790257 ND  ND
26 LFSG-02-07 29 02 -R 025 347331 4790165 ND 71 LFSG-02-07 29 02 -R 068 347212 4790255 ND ND
27 LFSG-02-07 29 02 -R 026 347335 4790133 ND 72 LFSG-02-07 29 02 -R 069 347211 4790226 ND ND
28 LFSG-02-07 29 02 -R 027 347334 4790107 ND  ND 73 LFSG-02-07 29 02 -R 070 347213 4790197 ND ND
29 LFSG-02-07 29 02 -R 028 347332 4790075 ND  ND 74 LFSG-02-07 29 02 -R 071 347210 4790166 ND 0.5
30 LFSG-02-07 29 02 -R 029 347331 4790047 ND  ND 75 LFSG-02-07 29 02 -R 072 347210 4790134 ND ND
31 LFSG-02-07 29 02 -R 030 347331 4790015 ND ND 76 LFSG-02-07 29 02 -R 073 347211 4790104 ND 0.5
32 LFSG-02-07 29 02 -R 031 347333 4789985 ND ND 77 LFSG-02-07 29 02 -R 074 347212 4790075 ND 1
33 LFSG-02-07 29 02 -R 032 347332 4789956 ND ND 78 LFSG-02-07 29 02 -R 075 347212 4790045 ND ND
34 LFSG-02-0729 02 -D 005 NA NA NA NA 79 LFSG-02-07 29 02 -R 076 347212 4790015 ND ND
35 LFSG-02-0729 02 -D 006 NA NA NA NA 80 LFSG-02-07 29 02 -R 077 347212 4789986 ND  ND
36 LFSG-02-07 29 02 -R 033 347302 4789951 ND 1 81 LFSG-02-07 29 02 -R 078 347210 4789955 ND ND
37 LFSG-02-07 29 02 -R 034 347301 4789988 ND ND 82 LFSG-02-07 29 02 -R 079 347213 4789926 ND  ND
38 LFSG-02-07 29 02 -R 035 347302 4790016 ND 0.5 83 LFSG-02-07 29 02 -R 080 347182 4789929 ND ND
39 LFSG-02-07 29 02 -R 036 347304 4790046 ND ND 84 LFSG-02-07 29 02 -R 081 347180 4789956 ND ND
40 LFSG-02-07 29 02 -R 037 347302 4790077 ND ND 85 LFSG-02-07 29 02 -R 082 347184 4789989 ND ND
41 LFSG-02-07 29 02 -R 038 347300 4790108 ND ND 86 LFSG-02-07 29 02 -R 083 347182 4790017 ND ND
42 LFSG-02-07 29 02 -R 039 347306 4790140 ND 120 87 LFSG-02-07 29 02 -R 084 347182 4790046 ND ND
43 LFSG-02-07 29 02 -R 040 347298 4790160 ND 7 88 LFSG-02-07 29 02 -R 085 347184 4790076 ND ND
44 LFSG-02-07 29 02 -R 041 347303 4790199 ND 0.5 89 LFSG-02-07 29 02 -R 086 347181 4790106 ND 3
45 LFSG-02-07 29 02 -R 042 347291 4790226 ND 1 90 LFSG-02-07 29 02 -R 087 347182 4790135 ND ND
2 ND = not detected * ND = not detected
> NA = not available > NA = not available
continued continued
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Table 1. Somersworth Screening Sample Results (con-  Table 1. Somersworth Screening Sample Results (con-

tinued) cluded)
. Actual UTM . Actual UTM
Grid  Sample ID No. Coordinates oc i, Crid  sample ID No. Coordinates NMoc cH,
Easting Northing Easting Northing
91 LFSG-02-07 29 02 -R 088 347179 4790168 ND 2 136 LFSG-02-07 29 02 -R 133 347027 4790131 ND ND
92 LFSG-02-07 29 02 -R 089 347181 4790196 ND ND 137 LFSG-02-07 29 02 -R 134 347032 4790105 ND ND
93 LFSG-02-07 29 02 -R 090 347184 4790219 ND ND 138 LFSG-02-07 29 02 -R 135 347032 4790075 ND  ND
94 LFSG-02-07 29 02 -R 091 347152 4790227 ND ND 139 LFSG-02-07 29 02 -R 136 347031 4790045 ND ND
95 LFSG-02-07 29 02 -R 092 347151 4790202 ND ND 140 LFSG-02-07 29 02 -R 137 347032 4790015 ND  ND
96 LFSG-02-07 29 02 -R 093 347151 4790164 ND 0.5 141 LFSG-02-07 29 02 -R 138 347032 4789986 ND  ND
97 LFSG-02-07 29 02 -R 094 347152 4790134 ND ND 142 LFSG-02-07 29 02 -R 139 347032 4789956 ND ND
98 LFSG-02-07 29 02 -R 095 347151 4790105 ND ND 143 LFSG-02-07 29 02 -R 140 347002 4789952 ND 1
99 LFSG-02-07 29 02 -R 096 347152 4790075 ND ND 144 LFSG-02-07 29 02 -R 141 347000 4789988 ND ND
100 LFSG-02-07 29 02 -R 097 347152 4790044 ND ND 145 LFSG-02-07 29 02 -R 142 347004 4790023 ND ND
101 LFSG-02-07 29 02 -R 098 347153 4790016 ND ND 146 LFSG-02-07 29 02 -R 143 347008 4790048 ND ND
102 LFSG-02-07 29 02 -R 099 347151 4789984 ND  ND 147 LFSG-02-07 29 02 -R 144 346999 4790076 ND  ND
103 LFSG-02-07 29 02 -R 100 347152 4789955 ND  ND 148 LFSG-02-07 29 02 -R 145 347006 4790105 ND ND
104 LFSG-02-0729 02 -R 101 347153 4789931 ND  ND 149 LFSG-02-07 29 02 -R 146 347000 4790137 ND ND
105 LFSG-02-0729 02 -R 102 347119 4789931 ND  ND 150 LFSG-02-07 29 02 -R 147 347000 4790166 ND ND
106 LFSG-02-07 29 02 -R 103 347123 4789958 ND  ND 151 LFSG-02-07 29 02 -R 148 346971 4790164 ND ND
107 LFSG-02-07 29 02 -R 104 347122 4789986 ND  ND 152 LFSG-02-07 29 02 -R 149 346975 4790136 ND  ND
108 LFSG-02-07 29 02 -R 105 347123 4790017 ND  ND 153 LFSG-02-07 29 02 -R 150 346968 4790103 ND ND
109 LFSG-02-07 29 02 -R 106 347122 4790046 ND  ND 154 LFSG-02-07 29 02 -R 151 346968 4790073 ND ND
110 LFSG-02-07 29 02 -R 107 347124 4790078 ND  ND 155 LFSG-02-07 29 02 -R 152 346971 4790045 ND ND
111 LFSG-02-07 29 02 -R 108 347123 4790107 ND ND 156 LFSG-02-07 29 02 -R 153 346969 4790015 ND ND
112 LFSG-02-07 29 02 -R 109 347122 4790136 ND  ND 157 LFSG-02-0729 02-D 012 NA NA NA NA
113 LFSG-02-0729 02 -R 110 347123 4790166 ND 6 158 LFSG-02-0729 02 -D 013 NA NA NA NA
114 LFSG-02-0729 02 -R 111 347123 4790197 ND  ND 189 LFSG-02-07 29 02 -R 154 346941 4790033 ND  ND
115 LFSG-02-0729 02 -R 112 347089 4790193 ND  ND 160 LFSG-02-07 29 02 -R 155 346952 4790061 ND  ND
116 LFSG-02-07 29 02 -R 113 347093 4790164 ND  ND 161 LFSG-02-07 29 02 -R 156 346950 4790079 ND  ND
117 LFSG-02-07 29 02 -R 114 347090 4790136 ND  ND 162 LFSG-02-07 29 02 -R 157 346940 4790107 ND  ND
118 LFSG-02-07 29 02 -R 115 347094 4790105 ND  ND 163 LFSG-02-07 29 02 -R 158 346943 4790139 ND  ND
119 LFSG-02-0729 02 -R 116 347091 4790076 ND  ND 164 LFSG-02-07 29 02 -R 159 346943 4790164 ND ND
120 LFSG-02-07 29 02 -R 117 347092 4790045 ND  ND 165 LFSG-02-07 29 02 -R 160 346912 4790135 ND  ND
121 LFSG-02-07 29 02 -R 118 347091 4790015 ND  ND 166 LFSG-02-0729 02 -R 161 346912 4790105 ND  ND
122 LFSG-02-07 29 02 -R 119 347092 4789987 ND  ND 167 LFSG-02-07 29 02 -R 162 346913 4790076 ND  ND
123 LFSG-02-07 29 02 -R 120 347093 4788855 ND  ND 168 LFSG-02-07 29 02 -R 163 346915 4790055 ND  ND
124 LFSG-02-07 29 02 -R 121 347093 4789927 ND  ND 169 LFSG-02-0729 02 -D 015 NA NA NA NA
125 LFSG-02-07 29 02 -R 122 347065 4789956 ND  ND 170 NA NA NA NA NA
126 LFSG-02-07 29 02 -R 123 347065 4789988 ND  ND 171 LFSG-02-07 29 02 -R 164 346891 4790079 ND ND
127 LFSG-02-07 29 02 -R 124 347064 4790017 ND  ND 172 NA NA NA NA NA
128 LFSG-02-07 29 02 -R 125 347062 4790046 ND  ND PVI 347353 4790062 ND 91
129 LFSG-02-07 29 02 -R 126 347062 4790074 ND  ND PV2 347352 4790062 0.7 505
130 LFSG-02-07 29 02 -R 127 347063 4790106 ND  ND PV3 347336 4790061 0.3 500
131 LFSG-02-07 29 02 -R 128 347063 4790137 ND ND Valve 147385 4790049 ND 84
132 LFSG-02-07 29 02 -R 129 347062 4790170 ND  ND Box
133 LFSG-02-07 29 02 -R 130 347058 4790197 ND ND bll‘\gz Egt :321?;12
134 LFSG-02-07 29 02 -R 131 347031 479196 ND ND ,
continued

135 LFSG-02-07 29 02 -R 132 347032 4790167 ND ND
2 ND = not detected
® NA = not available

continued

10



Somersworth, NH

4.2 Hot Spot and Homogeneity Deter-

minations

The screening data collected were used for two analyses.
The first was for a hot spot analysis. This was accomplished
by importing the screening data set into a graphical con[’
touring software package (Surfer) to produce concentral’
tion contours that were layered over an aerial photographic
image of the site. This method allowed for a visual deter[]
mination of where the higher concentrations were recorded
during the screening analysis. This method also allowed
the data set to be divided into two data sets based on the
contours derived from these data. This population division
was used as part of the homogeneity determinations. Fig[’
ures 3 and 4 show the concentration contours for NMOCs
and methane, respectively.

The second analysis provided a determination of the hol
mogeneity of the site. This was accomplished through stal’]
tistical means by using the Wilcoxon Rank Sum statistical
method, which determines whether two data sets are stal]
tistically similar. If the two sets are similar, then the two
populations are determined to be one nearly homogeneous
area. If the two data sets are determined not to be statistil]
cally similar, then the two sets are said to be two non-ho(]
mogeneous areas. To accomplish this task the hot spot
analysis was used to determine if there appeared to be two
distinct population sets. For this site it was shown that the
entire sampling grid appeared to be one nearly homogel’
neous area. Appendix B contains the Wilcoxon data analy[]
sis. As mentioned earlier, for the purposes of this statistil]
cal analysis all non-detect, replicate, and duplicate meal]
surements were excluded from this analysis.

4.3 Sampling Activities
Sampling activities encompassed sampling landfill soil gas,
passive vent gas, perimeter well gas, and ambient air. Fig[

11

ure 5 shows the locations of all sampled locations. Each of
these sampling methods will be discussed further in the
following sections.

4.3.1 Landfill Soil Gas Sampling

As part of this demonstration, landfill soil gas samples were
collected for the chemicals of potential concern (COPCs)
via Summa canisters, which were sent to an off-site com[’]
mercial laboratory for analysis. Field instrumentation was
used at each of the designated sampling locations. These
instruments were used to measure fixed gases (CO,, N,,
and O,), which were used to verify that landfill gas (LFG)
was being collected. Sampling was conducted using a slam-
bar to drive a sampling hole through the landfill cover, a
sampling probe was inserted into the landfill area, and the
hole was sealed around the probe to minimize ambient air
inleakage. The slam bar was inserted to approximately 5
feet below grade.

Based on the data analysis conducted, it was determined

that this site consisted of one homogeneous area. It was

determined that six Summa canister samples would be col[]
lected for purposes of this demonstration. The six LFG

samples were collected at the locations that had the high[’
est recorded readings for methane gas. It should be noted

that, due to the absence of detectable NMOC concentral
tions during the screening analysis, it was determined that

methane gas concentrations would be used to determine

further sampling strategies and that amples would be col[]
lected at grid location Nos. 13, 26, 42, 43, 89, and 113.

These sampling locations are denoted in the Figure 5 as

LFG Grid “X” where “X” is grid number 13, 26, and so

forth. LFG Samples were subsequently not collected at Grid

Location No. 13 because it was very close to the public

roadway and subsurface conditions prevented the slam-

bar from penetrating the surface soils. Laboratory analyti[’
cal results can be found in Appendix C.
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Figure 3. Measured Screening Results for NMOCs (ppm)
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4.3.2 Passive Vent Gas Sampling

While conducting the screening analysis, several uninten[’]
tional passive vents were observed on the site. These vents
were in the form of (1) pipes protruding from the contami[’]
nated groundwater pump station, (2) pipes protruding from
the distribution box associated with the infiltration gallery
and, (3) drilled auger holes that were associated with an
abandoned plan to install lights on the baseball field. The
slam-bar technique was used in the vicinity of the drilled
auger holes. A piece of Teflon tubing was fed through the
vent pipes and modeling clay was used to form a seal around
the pipe. Summa canister samples were collected for
COPCs and fixed gases. The locations of the passive vents
were determined by using a GPS unit. These passive vent
locations were identified as the wet well (LFG Grid WW),
the infiltration gallery (LFG Grid IG), and at the baseball
field abandoned lighting holes (LFG Grid PV2A). Appen(]
dix C presents the laboratory analytical results.

4.3.3 Perimeter Well Gas Sampling

The guidance recommends that sampling be conducted at

the perimeter wells located nearest to the hot spots and at

the closest off-site receptor. For this site demonstration,

sampling was conducted at twelve of the perimeter wells,

which are denoted on Figure 5 as SPG*“X” where “X” is

the perimeter well number (1A, 2, 3, and so forth). All

twelve wells were located in close proximity to off-site

receptors (i.e., residential houses or apartments). At each

of these locations, Summa canisters were used to collect

the samples and analyzed for COPC, fixed gases, and meth[]
ane. The Summa canister sampling rate was set to approxil’
mately 0.1 L/min to minimize the potential for ambient air

leakage. Appendix C presents the laboratory analytical rel[]
sults.

4.3.4 Ambient Air Sampling

As recommended by the guidance, sampling should be
conducted of the ambient air at the location where the high(’]
est NMOC concentrations were measured. However, for
this site demonstration, ambient air sampling was conducted
at the locations where the highest methane concentrations
were measured. It should be noted that methane concen
trations were used to derive sampling strategies due to the
absence of detectable NMOC concentrations found during
the screening analysis. Three samples were collected us[’
ing a Summa canister. These three locations were identil]
fied as grid Nos. 42, 43, and PV2A (passive vent located at
the baseball field) and sre denoted as Amb. Grid 42, Amb.
Grid 43, and Amb Grid PV2A. Appendix C presents the
laboratory analytical results.
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4.4 Quality Assurance and Data

Evaluation

The primary purpose of this project is to establish the usel
fulness of the guidance document and identify areas that
need to be clarified or expanded. The field efforts are a
means to collect the information needed to implement the
procedures included in the guidance. A secondary purpose
of the project is to provide the RPMs with information that
will allow them to determine if LFG controls are needed
and if compliance with applicable relevant and appropril]
ate requirements (ARARSs) has been achieved. Data quall]
ity objectives are a starting point of an interactive process,
and they do not necessarily constitute definitive rules for
accepting or rejecting results. The measurement quality ob[]
jectives have been defined in terms of standard methods
with accuracy, precision, and completeness goals.

Uncertainty associated with the measurement data is ex[]
pressed in terms of accuracy and precision. The accuracy

of a single value contains both the measurement’s random

error component and the systematic error, or bias. Accul]
racy thus reflects the total error for a given measurement.

Precision values represent a measure of only the random

variability for replicate measurements. In general, the pur(’
pose of calibration is to eliminate bias, although inefficient

analyte recovery or matrix interferences can contribute to

sample bias, which is typically assessed by analyzing mal]
trix spike samples. At very low levels, blank effects (con[]
tamination or other artifacts) can also contribute to low-

level bias. The potential for bias is evaluated by method

blanks. Instrument bias is evaluated by using control

samples.

4.4.1 Accuracy

Accuracy of laboratory results has been assessed for com[]
pliance with the established QC criteria using the analyti[]
cal results of method blanks, reagent or preparation blank,
matrix spike and matrix spike duplicate samples, and field
blanks. The percent recovery (%R) of matrix spike samples
is calculated using

C

%R = x 100

Where A = the analyte concentration determined experil’
mentally from the spiked sample,
B = the background level determined by a sepal’
rate analysis of the unspiked sample, and
C = the amount of the spike added.
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The laboratory did not detect any of the analytes in any

sample blanks. The minimum and maximum recovery for

the entire set of laboratory control samples (LCS) was

greater than 69 percent and less than 119 percent. The rel
covery of hexachlorobutadiene was outside the lower con[]
trol limit of 70 percent. The low recovery indicates that

the sample results may be biased low. The method specil
fies that 90 percent of the analytes must be within the 70 to

130 percent range. This criterion was met.

The 4-bromofluorobenzene surrogate spike recovery was

outside of the upper range for 13 out of 20 field samples.

The maximum 4-bromofluorobenzene surrogate spike rel’
covery was 243 percent. The high 4-bromofluorobenzene

surrogate recovery is indicative of matrix interference, and

the results may be biased on the high side. All other spike

surrogate recovery values were within the target range of
70 to 130 percent.

4.4.2 Precision

The analytical results between matrix spike and matrix
spike duplicate (MS and MSD) analyses for each COPC
have been assessed. The relative percent difference (RPD)
was calculated for each pair of duplicate analysis using

P (si D)2

x 100

Where S = First sample value (original or MS value) and
D= Second sample value (duplicate or MSD value).

Except for methylene chloride, acetone, and hexane in the
duplicate ambient air samples, the RPD for each of the
matched sample pairs was less than 6 percent. The laboral’l
tory reported concentrations of methylene chloride and ac™
etone in both of the duplicate ambient air samples. The

16

laboratory reported hexane in one of the duplicate ambient

air samples but not the other. The RPD for methylene chlo(]
ride and acetone in the ambient air samples was calculated

to be 56 and 47 percent, respectively. The laboratory rel’
ported concentrations for methylene chloride, acetone, tolul’]
ene, and hexane in the blind reference standard. The rel
ported values for the blind reference standard are less than

five times the method detection limit (MDL) for each of
the contaminants. These four contaminants were not ex[]
pected to be in the blind reference standard. The RPD for

the laboratory control samples (LCS) ranged from 0 to 20

percent. Except for hexachlorobutadiene, the calculated

RPD for each LCS analyte was less than 5 percent.

This narrow range indicates that the laboratory was call
pable of reproducing the analytical results. Although, neil’
ther methylene chloride, hexane, nor acetone was found in
the associated laboratory blanks, they are common laboral’
tory contaminants.

4.4.3 Completeness

Completeness is a measure of the amount of valid data
obtained from a measurement system compared to the
amount that was expected under normal conditions. The
sampling and analytical goal for completeness is 80 per[]
cent or more for all samples tested. The percent completel’]
ness was calculated by using

(number of valid data)

number of samples collected

Completeness(%) =

for each parameter analyzed

Ninety seven percent of the targeted data was collected
and validated.
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Section 5. Estimation of Landfill Gas Emissions

After all samples were collected, it was possible to estil]
mate the air impact of this site through the methods del]
scribed in the guidance. For the purpose of this demon(’
stration, it was determined that only select COPCs com[]
monly found in LFG would be fully characterized. Table 2

provides a list of those COPCs commonly found in LFG

and those considered in this demonstration. From previl]
ous site activities and visual inspection of concentration

isopleths generated from the laboratory results, the data

were treated as one homogenous area for analysis. Those

COPCs that contained nondetect data were eliminated from

further investigation. Figures 6 through 17 show the soil

gas concentration isopleths of all COPCs with detected

concentrations. These figures provided a visual presental’
tion of the laboratory results that were used to further un[’
derstand the dynamics of this landfill. Table 3 provides the

analytical results for the landfill. The data were analyzed,

and the 90th percentile concentrations were determined.

Table 4 provides the 90th percentile values of the COPCs

for the landfill.
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Table 2. COPCs Commonly Found in LFG&

1,1,1-Trichloroethane (methyl chloroform)
1,1-Dichloroethene (vinylidene chloride)
1,2-Dichloroethane (ethylene dichloride)
Acrylonitrile

Benzene

Carbon Tetrachloride

Chlorobenzene

Chloroethane (ethyl chloride)
Chlorofluorocarbons

Chloroform

Dichlorobenzene

Ethylene Dibromide

Hydrogen Sulfide

Mercury

Methylene Chloride

Perchloroethylene (tetrachloroethylene)
Toluene

Trichloroethylene (trichloroethene)
Vinyl Chloride

Xylenes

* Constituents associated with carcinogenic and chronic
noncarcinogenic health effects that are routinely measured
> Source: EPA, 1997
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Figure 6. NMOC Concentration Isopleths from Summa Sampling (ppmv)

Apnis ase) v



w
o
3
@
2}
s
e
5
pd
I

Figure 7. 1,1-Dichloroethene Concentration Isopleths from Summa Sampling (ppbv)
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Figure 8. Benzene Concentration Isopleths from Summa Sampling (ppbv)
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Figure 9. Chlorobenzene Concentration Isopleths from Summa Sampling (ppbv)
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Figure 11. 1,4-Dichlorobenzene Concentration Isopleths from Summa Sampling (ppbv)
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Figure 12. Methylene Chloride Concentration Isopleths from Summa Sampling (ppbv)
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Figure 13. Toluene Concentration Isopleths from Summa Sampling (ppbv)
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Figure 14. Trichloroethene Concentration Isopleths from Summa Sampling (ppbv)
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Figure 15. Vinyl Chloride Concentration Isopleths from Summa Sampling (ppbv)
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Figure 16. m,p-Xylene Concentration Isopleths from Summa Sampling (ppbv)
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Figure 17. o-Xylene Concentration Isopleths from Summa Sampling (ppbv)
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Table 3. Analytical Results for COPCs

(5] Q Q
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No. (0 (%) (%) (%) a8 ;M g % 5 = = 5 z gn‘ S
- A 5 = =
— <. =
(ppmvC) (ppmv) (ppmv) (ppmv) (ppmv) (ppmv) (ppmv) (ppmv) (ppmv) (ppmv) (ppmv) (ppmv)
26 095 55 31 14 970 0.01  0.07 ND 0.15 ND 0.04 0.01 ND 0.66 0.01 0.016
42 0.6 13 53 30 2200 ND 026 0.02 ND ND 023 007 ND 1.20  0.28 0.18
43 091 51 36 13 1100 ND 0.04 ND 0.06 ND 0.26 ND ND 1.30  ND ND
89 041 13 50 37 2800 ND 024 0.02 052 200 0.04 450 006 054 1.40  0.56
113 0.57 22 54 48 1800 ND 0.12  ND 038 004 ND 0.56 ND 0.17  2.10 0.7
113 ND 095 54 47 1800 ND 0.12 ND 0.37 0.036 ND 0.54 ND 0.16 2.1 0.7
PV2A 0.17 25 64 34 2000 ND 0.075 ND 0.016 ND 0.018 0.047 ND 0.068 23 0.8
WW ND ND ND ND ND ND 0.0011 0.0014 0.0026 ND 0.016 0.0024 ND ND ND ND
IG 16 79 ND 32 160 ND ND ND ND 0.0055 0.0022 0.0016 0.0031 ND ND ND
Table 4. 90th Percentile Landfill Gas Concentrations of gations. A report prepared by GeoSyntec in October
COPCs 2001 indicated that this landfill contained approxil
90th Percentile mately 300,000 Mg of refuse.
COPC Concent%tlon 7  Acceptance rate (1958-1980): 13,043.48 Mg/yr. This
NMOC zgggmv ) value was calculated using the Autocalc function within
i LandGEM. This was performed due to a lack of his[
1,1-Dichloroethene 0.00152 . . .
. torical acceptance rate data available for this site. To
1,4-Dichlorobenzene 0.4288 . . .
perform this calculation the landfill capacity value was
Benzene 0.244 entered as the refuse in place for the year 1981, as his[]
Chlorobenzene 0.0208 torical data indicated this was the year the site was
Chloroethane _ 0.408 closed. Once the refuse in place was entered for the
Methylene Chloride 0.236 year 1981, all years in which the landfill was active
Toluene 1.348 were selected, including closure year (1958-1981).
Trichloroethene 0.01428 With these years selected the Autocalc function was
Vinyl Chloride 1.22 initiated and the acceptance rate was derived for each
m,p-Xylene 2.14 of the active years as an average value for all years
0-Xylene 0.72 selected.
8 Methane percentage: 58%. This was based on the 90th
. percentile of the field sample data results.
5.1 LandGEM Modeling of LFG 9 NMOC Concentration: 2380 ppmv as carbon. This was
The 90th percentile values derived from the data set were based on the 90th percentile of the field sample data
then used as input values for the LandGEM model to esti[’ results.
mate the LFG emission rates for each of the COPCs. To 10 Air Pollutants (COPCs). Modified per 90th percentile

model this site the following parameters were used:

1
2

AN N bk~ W

Methane generation rate (k): 0.05/yr. (AP-42 default)
Methane generation potential (Ly): 170 m*’Mg (AP[]
42 default)

Year Opened: 1958.

Current Year: 2003.

Landfill Type: Co-disposal.

Landfill Capacity: 300,000 Mg. This value was de[’
rived from a literature search of previous site investil]

values shown in Table 4.

With all values input, LFG emission rates for each COPC
were estimated using the LandGEM model. Figure 18
shows an example output file for NMOC emissions from
the model. Figure 19 shows the emission rate data for
NMOC versus time. Table 5 provides the emission rates
estimated for each COPC. Appendix D contains all the
LandGEM model runs for the landfill.

30



Somersworth, NH

Model Parameters

Lo:170.00 m"3 per Mg ***** User Mode Selection *****
k : 0.0500 Iper yr ***** User Mode Selection *****

NMOC : 2380.00 ppmv ***** User Mode Selection ****%*
Methane : 58.0000 % volume

Carbon Dioxide : 42.0000 % volume

Landfill Parameters

Landfill type : Co-Disposal
Year Opened : 1958  Current Year : 2003 Closure Year : 2003
Capacity : 300000 Mg
Average Acceptance Rate Required from
Current Year to Closure Year : 0.00 Mg per year

Model Results
NMOC Emission Rate

Year Refuse in Place (Mg) (Mg per yr) (Cubic m per yr)
1959  1.304E+04 1.631E+00 4.549E+02
1960  2.609E+04 3.182E+00 8.877E+02
1961  3.913E+04 4.658E+00 1.299E+03
1962  5.217E+04 6.061E+00 1.691E+03
1963  6.522E+04 7.396E+00 2.063E+03
1964  7.826E+04 8.666E+00 2.418E+03
1965  9.130E+04 9.874E+00 2.755E+03
1966  1.043E+05 1.102E+01 3.075E+03
1967  1.174E+05 1.212E+01 3.380E+03
1968  1.304E+05 1.316E+01 3.670E+03
1969  1.435E+05 1.415E+01 3.946E+03
1970  1.565E+05 1.509E+01 4.209E+03
1971  1.696E+05 1.598E+01 4.459E+03
1972 1.826E+05 1.683E+01 4.696E+03
1973 1.957E+05 1.764E+01 4.922E+03
1974  2.087E+05 1.841E+01 5.137E+03
1975  2.217E+05 1.915E+01 5.341E+03
1976  2.348E+05 1.984E+01 5.536E+03
1977  2.478E+05 2.051E+01 5.721E+03
1978  2.609E+05 2.114E+01 5.897E+03
1979 2.739E+05 2.174E+01 6.064E+03
1980  2.870E+05 2.231E+01 6.223E+03
1981  3.000E+05 2.285E+01 6.375E+03
1982 3.000E+05 2.174E+01 6.064E+03
1983  3.000E+05 2.068E+01 5.768E+03
2001  3.000E+05 8.406E+00 2.345E+03
2002  3.000E+05 7.996E+00 2.231E+03
2003  3.000E+05 7.606E+00 2.122E+03
2200  3.000E+05 4.012E-04 1.119E-01
2201  3.000E+05 3.816E-04 1.065E-01
2202 3.000E+05 3.630E-04 1.013E-01

Figure 18. Example LandGEM Model Output
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Figure 19. NMOC Emission Rates Versus Time

Table 5. COPCs’ Emission Rates

COPC 2002 Emission Rate

Mglyr)

NMOC 7.996

1,1-Dichloroethene 5.744x10¢
1,4-Dichlorobenzene 2.457x10°3
Benzene 7.431x10
Chlorobenzene 9.127x10°
Chloroethane 1.026x10°3
Methylene Chloride 7.814x10*
Toluene 4.842x1073
Trichloroethene 7.314x10°°
Vinyl Chloride 2.973x1073
m,p-Xylene 8.857x10°?
o-Xylene 2.980x10-*

5.2 SCREEN3 Modeling of LFG

The next step in characterizing the emissions of LFG is to
evaluate the ambient impact of each of the COPCs, and it
is necessary to use an atmospheric dispersion model for
this. For demonstration purposes, SCREEN3 was used to
provide a screening level assessment. The landfill was
treated as an “area” source within the model. In order to
accomplish this, the landfill was defined into a rectangular
area as shown in Figure 20. From this area, the landfill
was modeled at a unity emission rate of 1 g/s to provide
maximum 1 hr concentration for the landfill. Because the

e

2070 2080 2110 2130 2150 2170 2180

Time (yr)
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landfill was modeled on a unity basis, the emission rates

generated from the LandGEM model could in turn be mul(’
tiplied by this unity-derived concentration to determine the

1 hr maximum concentrations for each COPC. To convert

these concentrations to a representative annual concentral’]
tion, all derived 1 h concentrations were multiplied by the

appropriate multiplying factor of 0.08. If an alternative av[]
eraging timer is to be evaluated, the reader is referred to

Section 2.2.1.4, Dispersion Modeling and to Table 2-3 of
the Guidance. Table 6 provides the maximum annual con[’]
centrations for each COPC. Appendix E contains the

SCREEN3 model runs for the landfill.

Table 6. Maximum Annual COPC Concentrations

COPC Total Concentration

(ug/nr)

NMOC 20.69

1,1-Dichloroethene 1.4486x107
1,4-Dichlorobenzene 6.356x1073
Benzene 1.922x10°3
Chlorobenzene 2.361x10*
Chloroethane 2.654x107
Methylene Chloride 2.021x1073
Toluene 1.253%10°2
Trichloroethene 1.892x10+
Vinyl Chloride 7.691x10°3
m,p-Xylene 2.291x10?
o-Xylene 7.709x10°3
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Figure 20. Modeling Area Defined for SCREEN3
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Section 6. Risk Calculations

The risk assessment provided in this section is for illustral’]
tive purposes only. It is not intended to represent a com[]
plete and detailed risk assessment for determining further
actions at this site.

In order to calculate the incremental risk associated with
exposure to a COPC, the time averaged emission rate for
the time period of concern must first be determined. The
equation for determining the time averaged emission rate
is

< E>= (1ED)x

(n/2) x [EO + 2EZ Ej + E:l

n = Number of time-steps (n = ED).

This time averaged emission rate is then entered into the
atmospheric dispersion model to estimate the average ex[]
posure point concentration of the COPC. Using this ap[]
proach, a dispersion model run will be required for each
chemical of concern. Alternatively, if the dispersion model
is run assuming the emission rate is at unity (1 g/m?es), the
dispersion model will generate a normalized air concen[’]
tration in (micrograms per cubic meter per gram per square
meter second) at the receptor of concern. The estimated
ambient air concentration (micrograms per cubic meter) is
determined by multiplying the dispersion coefficient and
the time averaged emission rate. The LandGEM model runs

where < E > = Time-averaged emission rate (megagrams ~ 0r the Somersworth Landfill predicted very low emission
per year), rates, and the emission rate for every COPC was declining
ED = Exposure duration (years), from 2002 forward. Hence, it was decided to use only the
h = Time-step interval (years), # = 1 yr, 2002 emission rates to calculate, for illustrative purposes,
Ey1,., =Emission rate at the end of the first year the ambient air concentrations. These predicted ambient
(E,) and each succeeding year from air concentrations were then compared to the target con-
LandGEM (megagrams per year), and centrations in Table 7.
Table 7. Risk Analysis
Basis SCm.get, Target Indoor A‘ir Con.centration to NH Rgguli.lted Total
CAS ‘ of atisfy both the Prescribed Risk Level (R) Toxic Air Ambient Air
No. Chemical Target and the Target Hazard Index (HI) Pollut.ant Apn}lal Conc.
Conc. R=10% HI=1 R=10% HI=1 R=10-’, HI=l Ambient Limits =5
(g/nr) (g/nr) (ug/nr) (g/nr)
75354 1,1-Dichloroethylene NCe# 2.0x10%2 2.0x10%2 2.0x10% 67 1.5x10%
106467 1,4-Dichlorobenzene NC 8.0x10%2 8.0x10702 8.0x107? 800 6.4x10%
71432 Benzene (O 31. 3.1 0.31 3.80 1.9x10-%
108907  Chlorobenzenr NC 60. 60 60 154 2.4x10°%
75003  Chloroethane (ethyl chloride) NC 1.0x10%% 1.0x10" 1.0x107 10.000 2.7x10%
75092  Methylene chloride C 520. 52 52 414 2.0x10°%
108883  Toluene NC 4.0x10%2 4.0x1072 4.0x107 400 1.3x10°
79016  Trichloroethylene C 2.2 0.22 2.2x10% 640 1.9x10*
75014  Vinyl Chloride (chloroethene) C 28. 2.8 0.28 100 7.7x10°%
108383 m,p-Xylene NC 7.0x10%% 7.0x107% 7.0x107% 1033 2.3x102
95476  o-Xylene NC 7.0x10"% 7.0x10% 7.0x10% 1033 7.7x10°%

2 NC = noncancer risk
® C = cancer risk
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Table 7 identifies target media concentrations correspond![’]
ing to risk or hazard based concentrations for ambient air
in residential settings. Only air concentrations that satisfy
both the prescribed cancer risk level and the target hazard
index are included in Table 7. The approach described here
also can be used to evaluate chemicals not listed in the
tables. It must be emphasized that the concentrations pre[’]
sented in Table 7 are screening levels. They are not clean(]
up levels or preliminary remediation goals nor are they
intended to supercede existing criteria of the lead regulal’
tory authority. The lead regulatory authority for a site may
determine that criteria other than those provided herein are
appropriate for their specific site or area.

The sources of chemical data used in the calculations necl’]
essary to create Table 7 were EPA’s Superfund Chemical
Data Matrix (SCDM) database and EPA’s Water 9 datal’
base whenever a chemical was not included in the SCDM
database. EPA’s Integrated Risk Information System (IRIS)
is the preferred source of carcinogenic unit risks and non(]
carcinogenic reference concentrations (RfCs) for inhalal’]
tion exposure.! The following two sources were consulted,
in order of preference, when IRIS values were not avail[]
able: provisional toxicity values recommended by EPA’s
National Center for Environmental Assessment (NCEA)
and EPA’s Health Effects Assessment Summary Tables
(HEAST). Ifno inhalation toxicity data could be obtained
from IRIS, NCEA, or HEAST, extrapolated unit risks and
RfCs were derived by using toxicity data for oral exposure
(cancer slope factors and reference doses, respectively)
from these reference sources using the same preference
order. Toxicity databases such as IRIS are constantly bel
ing updated; this table is current as of August 2002. Users
of this guidance are strongly encouraged to research the
latest toxicity values for contaminants of interest from the
sources noted above.

The ambient air concentrations in the table are risk-based
screening levels calculated following an approach consis(’]
tent with that presented in HEAST (U.S. EPA, 1997). Sepal
rate carcinogenic and non-carcinogenic target concentral’l
tions were calculated for each compound when both unit
risks and reference concentrations were available. When
inhalation toxicity values were not available, unit risks and
reference concentrations were extrapolated from oral slope
factors or reference doses, respectively. For both carcinol]
gens and non-carcinogens, target air concentrations were

1 U.S. EPA. 2002. Integrated Risk Information System (IRIS).
http://www.epa.gov/iriswebp/iris/index.html (accessed October
2005)
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based on an adult exposure scenario and assume maximum
exposure of an individual (i.e., exposure to contaminants
24 hours per day, 7 days per week, over 30-year residen[]
tial exposure). An inhalation rate of 20 m*/day and a body
weight of 70 kg are assumed and have been factored into
the inhalation unit risk and reference concentration toxic[’
ity values.

Unit risks were extrapolated from cancer slope factors us[’
ing

1 10 mg
URF = CFSX IRX | ——|| ——

BWI\  ug
where
URF =unit risk factor (micrograms per cubic
meter)!,
CSF = cancer slope factor,
IR = inhalation rate (cubic meters per day), and

BW = body weight (kilograms).

Reference concentrations were extrapolated from reference
doses using

RfC = RfDX BW x (%}

where
RfC = reference concentration (milligram per
cubic meter) and
RfD = reference dose (milligram per kilogram per

day).

For carcinogens,

C..... = TCR/URF

cancer
and for noncarcinogens,
C}’IOHL'ZIYIL'GV = THQ X RfC

where
C.ancer = target indoor air carcinogen concentration
(micrograms per cubic meter),
Croncancer = target indoor air noncarcinogen concenl
tration (micrograms per cubic meter),
TCR = target cancer risk (e.g., 1.0x10%), and
THQ = target hazard quotent (e.g., 1.0).

For most compounds, the more stringent of the cancer- and
non-cancer-based contaminant concentrations is chosen as
the target air concentration that satisfies both the prescribed
cancer risk level and the target hazard quotient.


http://www.epa.gov/iriswebp/iris/index.html
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Ctarget = MIN(CL'H}'ICC‘V’ Cnam’ancer)

The target concentration, however, was preferentially sel]
lected for those compounds that had both an inhalation-

based toxicity value and an oral-extrapolated value. The

selected screening level was preferentially based on the

non-extrapolated toxicity value chosen to calculate the ac
ceptable ambient air concentration.?

For ease in application of the table, the indoor air concen[’]
trations are given in units of micrograms per cubic meter.
The conversion from parts per billion by volume to micro[]
grams per cubic meter is

1g {ppb} {ﬂf}
Clppmv|= Cl—|x10°| — X107 | — |[X RX ——————F——
[ppm] {mJ atm L MW x loé[ﬂg/g]

where
R = gas constant (0.0821 Leatm/moleeK),
T = absolute temperature (298 K), and
MW = molecular weight (grams per mole).

The calculated target air concentrations are listed in the
tables along with a column indicating whether cancer or
noncancer risks drive the target concentration. If the expol]
sure scenario of concern is an adult resident living at the
receptor location being most impacted, the forward-calcul’]
lation of incremental risks begins with the estimated ambi(]
ent air concentration (i.e., C,, in micrograms per cubic
meter). For carcinogenic contaminants, the risk level is
calculated as

URF x EFx EDx C,,

Risk =
. AT, x 365days/yr
where
Risk = incremental risk level, unitless (e.g.,
1x10°9),

2 The target air concentration for trichloroethylene is the lone
exception to this rule. The target concentration is based on a
carcinogenic unit risk extrapolated from an upper bound oral
cancer slope factor of 4x10! (mg/kg/day)! cited in NCEA’s draft
risk assessment for trichloroethylene (EPA, 2001). However, as
noted in that document, available evidence from toxicological
studies suggests similar carcinogenic effects from both the oral
and inhalation routes of exposure. The existence of this evidence
gives greater weight to the extrapolated unit risk, and given that
the unit risk produces a lower target concentration than the non-
extrapolated RfC, the unit risk-based value is adopted here as
the target air concentration for trichloroethylene.
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C..= annual average ambient air concentration
for each carciogen (micrograms per cubic
meter),

AT.= averaging time for carcinogens (years—70
yo),

EF = exposure frequency (days per year—350
days), and

ED = exposure duration (years—30 yr).

For noncarcinogenic contaminants, the hazard quotient is
calculated as

1
EFx EDX ——x C .
RfC air

AT\ x 365 days/yr

HO =

where

HQ = Hazard quotient, unitless (e.g., 1.0) and
ATye= Averaging time for noncarcinogens
(year—30 yr)

Table 7 illustrates the results of using the above equations
and discussions. The last column in Table 7 represents the
total ambient air concentration in micrograms per cubic
meter. This value is derived by multiplying the emission
flux values from LandGEM by the ambient air concentral’
tion from the dispersion model (SCREEN3) when run at a
unity emission rate (1 g/s). These values would be com[’]
pared to the appropriate risk derived concentrations as seen
in the previous three columns to determine if a particular
COPC is above or below an acceptable air concentration
and whether further actions or investigations may be
needed. Again Table 7 is presented for illustrative purposes
only and is not intended to represent the results or conclul]
sions drawn from a detailed risk assessment.

In conclusion, based solely on the risk calculations,
no further air investigations or remedial actions would ap[’]
pear to be warranted. However, other factors often come
into play and additional investigations may be desired (e.g.,
Fourier transform infrared spectroscopy).
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Section 7. Findings and Conclusions

This case study documents how the guidance can be used
to evaluate landfill gas emissions. It illustrates the useful [
ness of both the information and the procedures presented
in the Guidance for Evaluating Landfill Gas Emissions from
Closed or Abandoned Facilities. The Somersworth site in[’]
cludes near-by single family homes, institutional buildings,
a multi-family dwelling, and recreational facilities (e.g.,
two baseball fields, two basketball courts and two tennis
courts). An infiltration gallery is part of the super fund site
remediation efforts. The gallery is used to remove con[’
taminated groundwater from below the landfill and to re[”
inject it into the subsurface. The re-injected groundwater
flows through a permeable reactive barrier that is designed
to oxidize chlorinated organic compounds, and there is con[’
cern that volatile chemicals may be allowed to reach the
atmosphere through the cover. There are several LFG monil]
toring wells with elevated methane levels.

By applying the investigative techniques and recommended

practices, the research team was able to:

1 Determine where the landfill gases are escaping into
the atmosphere,

2 Identify the chemicals of potential concern,

3 Quantify speciated LFG emission rates,

4 Identify the most likely to be affected off-site
location(s), and

5 Characterize ambient air concentrations using disper(’
sion models (An alternative to this would be to use the
ground-based ORS results directly).

This case study report provided data and information that

were used by the remedial project manager to:

1 Assess the health risk associated with the emissions
from the landfill,

2 Determine if additional site investigation effort is
needed,

3 Evaluate the level of effort associated with the exist[’
ing LFG monitoring program,

4  Determine if the previously proposed remedial design
needed to be altered,

39

5 Evaluate the need for institution controls and future
land use policy decisions, and

6 Decide if the risks and hazards associated with the land[]
fill gas needed to be controlled with LFG control tech[]
nology.

Specific to the Somersworth site the following lessons were

learned:

* The conventional field screening, discrete sampling,
laboratory analysis, and modeling procedures provided
the information needed to assess the risks and hazards
associated with the LFG emissions. The turn-around
time for the laboratory was measured in weeks. The
data reduction and modeling efforts require 2—-3 man
days of effort, so health risks could not be quantified
on a real time basis. Readily available equipment and
ordinary environmental technician skills are required
to obtain quality results. These techniques are capable
of achieving lower analytical detection limits when
compared to the open-path Fourier transform infrared
(OP-FTIR) technique that was also demonstrated at
this site.

*  The OP-FTIR and radial plume mapping technique also
provided the information needed to assess the risks and
hazards associated with the LFG emissions on a real
time basis.

* Sophisticated equipment and highly skilled equipment
operators were required to obtain quality results. The
success of this demonstration effort encouraged inves[
tigators within EPA ORD to evaluate other remote sens(’]
ing technologies. The research team believes that us[]
ing a tunable diode laser has been demonstrated to work
well when evaluating landfill gas emissions. This new
technology can be operated by two field technicians.
The tunable laser equipment is more robust and less
sensitive to adverse environmental conditions such as
high humidity and wind when compared to the FTIR
equipment. Effort is underway through EPA’s Office
of Air Quality Planning and Standards to develop an
EPA test method that uses ground-based optical remote
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sensing devices. The method has been drafted and is
under review.

The two techniques yielded very similar results. The
major difference is that ground-based optical remote
sensing (ORS) allows direct measurements of ambil]
ent concentration for use in risk assessment evalua’
tion. The conventional techniques require use of a
mass emission model (i.e., LandGEM) and dispersion
model (SCREEN3, ISCST, AERMOD, and so forth)
and field equipment that is readily and commonly
available. As noted earlier, the other difference is with
the access to results with the ground-based ORS rel]
sulting in much quicker results on a real time basis.
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High levels of methane gas (above the LEL) were dis[’
covered in the infiltration gallery. Special precautions
are needed to minimize the potential for ignition and
to ventilate the gallery prior to it being entered for
maintenance and repairs.

The highest LFG emission rates were associated with
cracks, excavations, and penetrations of the landfill
surface cover material. This discovery emphasized the
need for proper maintenance and repairs.

Using the data from this research, a risk level below
1x10 was calculated based on the prediced COPC
concentration in the air.
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Appendix A
Site Activity Photographs
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Somersworth Superfund Landfill Site

General View of the Somersworth Landfill Site
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Baseball Fields on the Somersworth Site

Basketball Courts on the Somerswoth Landfill
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General View of the Tennis Courts on the Somersworth Landfill

Close-up of the Tennis Courts
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Base of the Tennis Court Light Poles
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Drainage Cilvert on the Site

Playground on the Somersworth Landfill
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Abandoned Hole for Baseball Field Lighting Installation
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Somersworth Site Looking East

West Side of the Somersworth Site
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Wetlands on the West Side of the Somersworth Landfill

Access Road Around the West Side of the Site
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Gas Line Marker on the Somersworth Site
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Infiltration Pumping System on the Somersworth Site

Infiltration Gallery
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Storm Water Drain on the Somersworth Site
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Residential Dwellings South of the Somersworth Landfill

National Guard Armory Southeast of the Landfill
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Fire Rescue Building on the East Side of the Site

Sampling a Somersworth Landfill Gas Well
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Appendix B
Wilcoxon Statistical Analysis
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Wilcoxon Two-Sample, Rank-Sum Test

In order to properly characterize and establish a sampling

method for each landfill, it is necessary to identify those

areas that are nearly homogeneous in composition. This is

determined following the screening procedures. Through

application of statistical methods on the screening data, it

is possible to divide the landfill into nearly homogeneous

areas. For the purpose of this guidance, it was decided to

use a method referred to as the Wilcoxon two-sample, rank-

sum test, or simply the rank-sum test. This is a statistical

method used to determine if two independent sample popul’]
lations are statistically similar (i.e., they have the same mean

and median). For this application, statistically similar popul’
lations refer to areas within the landfill that are nearly ho(]
mogeneous.

The first step is to assign the screening data that was coll]
lected to two populations (i.e., east landfill and west land[’]
fill) as

n=n +n,

where
n = entire screening data set,
n, = population of size n,,
n, = population of size n,, and
n, <n,.

Once the all data has been assigned to one or the other
populations, all the data must be placed in ascending order
regardless of which population it was assigned and assigned

B-2

arank from 1 to n. In case of ties, all tied values should be

assigned a ranking that is the mean of the tied rankings.

For example, if two values are tied for the second lowest

value, they both would be assigned a ranking of 2.5, which

is the mean of the second and third ranking spots. After all

values have been ranked, the ranks associated with the

values from the smaller population, 7,, are added and the

sum denoted as T'. Once T' is derived, it is compared

with the values in Table X to decide on a given level of
significance. Table X can be used for a given combination

of n, and n, up to a total population size (n) of 20. If ', <

T'<T',,,thenthe two populations can be considered stal’
tistically similar and therefore one homogeneous area.

For a larger data set, the following statistical test must be
used.

n,(n, +n, +1)
-
\/nlnz (n,+mn,+1

12

’

7 =

This value of Z is then compared to a specific level of sig[]
nificance on a ¢ distribution shown in Table IV, where dfis
the total population size (n). If | Z| >Z,,, then the two popul’
lations can not be considered statistically similar and are
therefore two nonhomogeneous areas.

Continue this process until all areas of the landfill have
been divided into distinct homogeneous areas.
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TABLE X DISTRIBUTION OF THE RANK SUM T’

The values of T;.. T}_,. and a are such that, if the n, and n, observations are
chosen at random from the same population, the chance that the rank sum
T’ of the n; observations in the smaller sample is equal to or less than Tois
a and the chance that T’is equal to or greater than Ti_4is a. The sample
sizes are shown in parentheses (n,, n,)

To Tia @ T T @ To Ti, a T Tie a
(1.9) (3.8) (4,8) (Cont ) {5.7) (Cont))
1 10 .100| 6 30 .006 {12 40 008 | 19 46 .015
(1.10) 7 29 012 (13 39 .014]| 20 45 .024
111 .09 8 28 024 |14 38 .024| 21 44 037
(2.3) 9 27 042 (15 37 .036| 22 43 .053
3 9 .100| 10 26 .067 |16 36 .055| 23 42 .074
(2.4) 11 25 097 |17 35 .077 (5.8)
3 11 .067 (3.9) : (4.9) 15 55 001
(2.5) 6 33 00510 46 .001| 16 54 .002
3 13 047 7 32 009 {11 45 003]| 17 53 .003
4 12 095| 8 31 018 (12 44 006| 18 52 .005
(2.6) 9 30 .032 {13 43 010/ 19 51 .009
3 15 .036| 10 29 .050 |14 42 017| 20 50 .015
4 14 071 |11 28 073 |15 41 025 21 49 .023
(2.7) (3.10) 16 40 .038| 22 48 .033
3 17 028 6 36 .003 |17 39 .053| 23 47 .047
4 16 056( 7 35 .007 |18 38 .074| 24 46 .064
(2.8) 8 34 014 (19 37 099 | 25 45 085
3 19 .022{ 9 33 .024 (4.10) (5.9)
4 18 044 | 10 32 038 (10 50 .001| 15 60 .000
5§ 17 089 | 11 31 056 (11 49 002 | 16 59 .001
{2.9) 12 30 080 |12 48 004 | 17 58 .002
3 21 .018 {4.4) 13 47 007 | 18 57 .003
4 20 036|110 26 .014 |14 46 .012| 19 56 .006
5 19 073|117 25 029 |15 45 018 | 20 55 .009
(2.10) 12 24 057 |16 44 026 | 21 54 014
3 23 015|113 23 100 |17 43 .038 | 22 53 .021
4 22 .030 (4.5) 18 42 053 | 23 52 .030
5 21 06110 30 .008 |19 41 071 24 51 .041
6 20 .091| 11 29 016 |20 40 .094 | 25 50 .056
(3.3) 12 28 .032 (5.5) 26 49 .073
6 15 .050| 13 27 056 |15 40 .004 | 27 48 .095
7 14 100| 14 26 .095|16 39 .008 {(5.10)
(3.4 (4,6) 17 38 016 | 15 65 .000
6 18 .028| 10 34 00518 37 .028| 16 64 .001
7 17 057 | 11 33 01019 36 .048| 17 63 .001
(3.5) 12 32 01920 35 075 18 62 .002
6 21 .018| 13 31 .033 (5.6) 19 61 .004
7 20 036|114 30 .057 |15 45 002| 20 60 .006
B 19 071| 15 29 08616 44 004 | 21 59 010
(3.8) 4.7y -~ 17 43 009 | 22 58 .014
6 24 .012| 10 38 003|118 42 015| 23 57 .020
7 23 .024| 11 37 .006|19 41 026| 24 56 .028
8 22 048 12 36 .012(20 40 .041| 25 55 038
9 21 083|113 35 .021(21 39 .063| 26 54 .050
(3.7) 14 34 03622 38 .089| 27 53 .065
6 27 .008| 15 33 055 (5.7) 28 52 082
7 26 017 | 16 32 08215 50 .001 (6,6)
8 25 .033 (4.8) 16 49 003 | 21 57 .001
9 24 058 10 42 00217 48 .005| 22 56 .002
10 23 .092] 11 41 004|18 47 .009| 23 55 .004




A Case Study

DISTRIBUTION OF THE RANK SUM T’ (continued)

T, T, « To, Tia @ To. Ti. a To T, «
(6.6) (Cont) (6.9) (Cont.) (7.8) (Cont) {8.8) (Cont.)
24 54 008 |35 61 .072 (41 71 .047 |37 99 .000
26 53 013 |36 60 .091 |42 70 .060 |38 98 .000
26 52 .021 (6.10) 43 69 .076 {39 97 .001
27 51 032 |21 81 .000|44 68 .095 |40 96 .001
28 50 047 {22 80 .000 (45 67 116 |41 95 .001
29 49 066 [23 79 .000 (7.9) 42 94 002
30 48 090 (24 78 .001 |28 91 .000 |43 93 .003

(6.7) 25 77 001129 90 .000 |44 92 .005
21 63 .001 |26 76 .002 |30 89 .000 |45 91 .007
22 62 .00t |27 75 00431 88 .001 |46 90 .010
23 61 .002 |28 74 .005|32 87 .001 (47 89 .014
24 60 .004 |29 73 .008 |33 86 .002 |48 88 .019
25 659 007 |30 72 .011|34 85 .003 |49 87 .025
26 58 .011 |31 71 01635 84 .004 |50 86 .032
27 57 017 |32 70 .021|36 83 .006 |51 85 .041
28 56 026 [33 69 02837 82 .008 [52 84 .052
29 55 037 ({34 68 .036|/38 81 011 (53 83 .065
30 54 .051 |35 67 .047 39 80 .016 |54 82 .080
31 53 069 {36 66 .059}40 79 .021 |55 81 .097
32 52 090 |37 65 .074|41 78 .027 (8.9)

(6.8) 38 64 .090(42 77 .036 |36 108 .000
21 69 .000 (7.7) 43 76 .045 | 40 104 .000
22 68 .001 |28 77 .000{44 75 .057 |41 103 .001
23 67 .001 |29 76 .001|45 74 071 |42 102 .001
24 66 .002 (30 75 .001|46 73 .087 | 43 101 .002
25 65 .004 |31 74 .002 (7.10) 44 100 .003
26 64 .006 |32 73 .003| 28 98 .000 |45 99 .004
27 63 010 (33 72 006|29 97 .000 | 46 98 .006
28 62 015 |34 71 009|30 96 .000 |47 97 .008
29 61 .021 {35 70 01331 95 000 |48 96 .010
30 60 .030 |36 69 .019|32 94 001 |49 95 .014
31 59 .041 (37 68 .027|33 93 .001 |50 94 .018
32 58 .054 (38 67 .036|34 92 001 (51 93 .023
33 57 071 (39 66 .049|35 91 002 |52 92 .030
34 656 .091 |40 65 06436 90 .003 [ 53 91 .037

(6.9) 41 64 082|37 89 .005 |54 90 .046
21 75 .000 (7.8) 38 88 .007 | 55 89 .057
22 74 000 |28 84 000| 39 87 .009 |56 88 .069
23 73 001 |29 83 .000|40 86 .012 |57 87 .084
24 72 001 [30 82 .001|41 85 .017 (8,10)
26 71 002 (31 81 .001|42 84 022 |36 116 .000
26 70 004 {32 80 .002| 43 83 .028 |41 111 .000
27 69 .006 |33 79 .003| 44 82 .035 |42 110 .001
28 68 .009 (34 78 .005( 45 81 .044 |43 109 .001
29 67 013 (35 77 .007| 46 80 .054 |44 108 .002
30 66 .018 |36 76 .010] 47 79 .067 |45 107 .002
31 65 .025 |37 75 .014| 48 78 .081 |46 106 .003
32 64 .033 |38 74 .020( 49 77 .097 |47 105 .004
33 63 .044 [39 73 .027 (8.8) 48 104 .006
34 62 057 |40 72 .036| 36 100 .000 |49 103 .008




Somersworth, NH

DISTRIBUTION OF THE RANK SUM T’ (continued)

T, I, a T, . a T, T, @ T, Thw @
(8,10) (Cont) (9.9) (Cont) (9,70) (Cont) (10,70) (Cont)
50 102 .010| 58 113 .007 |58 122 .004 | 69 141 .003
51 101 .013| 59 112 .009|59 121 .005| 70 140 .003
52 100 017 | 60 111 .012|60 120 .007 | 71 139 004
53 99 022 |61 110 .016 |61 119 009 | 72 138 .006
54 98 .027| 62 109 .020|62 118 .011-] 73 137 .007
55 97 034 63 108 .025|63 117 014 | 74 136 .009
56 96 .042 | 64 107 .031 |64 116 .017 | 75 135 .012
57 95 .051 |65 106 .039 |65 115 .022 | 76 134 014
58 94 061 |66 105 .047 |66 114 027 | 77 133 .018
59 93 .073| 67 104 .057 |67 113 .033| 78 132 .022
60 92 086 | 68 103 .068 |68 112 .039 | 79 131 026

(9.9) 69 102 .081 |69 111 .047 | 80 130 .032
45 126 .000| 70 101 .095|70 110 .056 | 81 129 038
50 121 .000 (9.10) 71 109 .067 | 82 128 .045
51 120 .001| 45 135 .000|72 108 .078 | 83 127 053
52 119 .001 | 52 128 .000 |73 107 .091 | 84 126 062
53 118 .001 | 63 127 .001 (10,10) 85 125 .072
54 117 002 | 54 126 .001 | 65 145 .001 | 86 124 .083
55 116 .003 |55 125 .001 |66 144 .001 | 87 123 095
56 115 .004 | 56 124 .002| 67 143 .001
57 114 005 | 57 123 .003| 68 142 .002
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TABLE IV

t DISTRIBUTION

B-6

o
df .100 .050 .025 .010 .005 df
1| 3.078 6.314 12.706 31.821 63.657 1
2 | 1.886 2.920 4.303 6.965 9.925 2
3 | 1.638 2.353 3.182 4.541 5.841 3
4 | 1.533 2.132 2.776 3.747 4.604 1
5 | 1.476 2.015 2.571 3.365 4.032 5
6 | 1.440 1.943 2.447 3.143 3.707 6
7 | 1.415 1.895 2.365 2.998 3.499 7
8 | 1.397 1.860 2.306 2.896 3.355 8
9 | 1.383 1.833 2.262 2.821 3.250 9
10 | 1.372 1.812 2.228 2.764 3.169 10
11 | 1.363 1.796 2.201 2.718 3.106 11
12 | 1.356 1.782 2.179 2.681 3.055 12
13 | 1.350 1.771 2.160 2.650 3.012 13
14 | 1.345 1.761 2.145 2.624 2.977 14
15 | 1.341 1.753 2.131 2.602 2.947 15
16 | 1.337 1.746 2.120 2.583 2.921 16
17 | 1.333 1.740 2.110 2.567 2.898 17
18 | 1.330 1.734 2.101 2.552 2.878 18
19 | 1.328 1.729 2.093 2.539 2.861 19
20 | 1.325 1.725 2.086 2.528 2.845 20
21 | 1.323 1.721 2.080 2.518 2.831 21
22 | 1.321 1.717 2.074 2.508 2.819 22
23 | 1.319 1.714 2.069 2.500 2.807 23
24 | 1.318 1.711 2.064 2.492 2.797 24
25 | 1.316 1.708 2.060 2.485 2.787 25
26 | 1.315 1.706 2.056 2.479 2.779 26
27 | 1.314 1.703 2.052 2.473 2.771 27
28 | 1.313 1.701 2.048 2.467 2.763 28
29 | 1.311 1.699 2.045 2.462 2.756 29

inf.| 1.282 1.645 1.960 2.326 2.576 inf.
Sommersworth Landfill Site
29-30 July 2002
Wilcoxon Rank Sum Analysis (Run 1)

Population 1 size () 13

Population 2 size (n,) 18

Total population size (n) 31

Sum of Ranks (W,,) 172

Large Sample Statistic (Z,) -1.49844

Confidence Interval 5.0%

7y 1.645

Accept or Reject Hy? ACCEPT



Somersworth, NH

Somersworth Landfill Site

29-30 July 2002

Wilsoxon Rank Sum Analysis (Run 1, Population 1)

Grid UT;\f/I GCI.?(;) rl\(li(l)r(ljaetes Methane g‘;tchafl:) i Assign Preﬁm No. Ties Fina-l Pop. 1
No. Easting Northing Conc Ra;nk Pop. Set Ranking 24 Ranking 1’?72.0
51 347272 4790136 0.5 0.5 1 1 12 6.5 6.5
52 347272 4790106 0.5 0.5 1 1 12 6.5 6.5
53 347272 4790076 0.5 0.5 1 1 12 6.5 6.5
54 347272 4790046 1 1 1 13 8 16.5 16.5
66 347242 4790136 0.5 0.5 1 1 12 6.5 6.5
74 347212 4790166 0.5 0.5 1 1 12 6.5 6.5
76 347212 4790106 0.5 0.5 1 1 12 6.5 6.5
77 347212 4790076 1 1 1 13 8 16.5 16.5
89 347182 4790106 3 3 1 25 2 255 255
91 347182 4790166 2 2 1 23 2 23.5 235
96 347152 4790166 0.5 0.5 1 1 12 6.5 6.5
113 347122 4790166 6 6 1 28 1 28 28
143 347002 4789958 1 1 1 13 8 16.5 16.5
Somersworth Landfill Site
29-30 July 2002
Wilsoxon Rank Sum Analysis (Run 1, Population 2)
Grid UT(%[ GCI.?(;) rl\(li:)l:iaetes Methane g:;tchafl:) i Assign Preli.m No. Ties Fina!l Pop. 1
No. Easting Northing Conc. Ra;lk Pop. Set Ranking 24 Ranking 172.0
12 347392 4789966 2 2 2 23 2 23.5
13 347392 4789956 8 8 2 30 1 30
16 347362 4789986 0.5 0.5 2 1 12 6.5
17 347362 4790016 0.5 0.5 2 1 12 6.5
19 347362 4790076 1 1 2 13 8 16.5
20 347362 4790106 1.5 1.5 2 22 1 22
22 347362 4790166 1 1 2 13 8 16.5
23 347362 4790196 1.2 1.2 2 21 1 21
24 347332 4790226 1 1 2 13 8 16.5
26 347332 4790166 5 5 2 27 1 27
27 347332 4790136 3 3 2 25 2 25.5
32 347332 4789986 0.5 0.5 2 1 12 6.5
36 347302 4789956 1 1 2 13 8 16.5
38 347302 4790016 0.5 0.5 2 1 12 6.5
42 347302 4790136 120 120 2 31 1 31
43 347302 4790166 7 7 2 29 1 29
44 347302 4790196 0.5 0.5 2 1 12 6.5
45 347302 4790226 1 1 2 13 8 16.5
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Appendix C
Laboratory Results
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A Case Study

Table 1. Summary of VOCs from July 2002 SUMMA Sampling at the Sommersworth Landfill, Somersworth NH
October 2002

Concentration in parts per billion by volume

Sample Number 12961! 12962! 12963! 12964 12965 12966 12967!
Sample Location Grid Node Grid Node Grid Node Grid N0(§e Grid Node Grid Node PV2A
4?2 26 43 42 Amb> 42 Amb Dup 43 Amb

1,1-Dichloroethene U 7.6 U U U U U
cis-1,2-Dichloroethene U 19 16 U U U U
trans- 1,2-Dichloroethene U U U U U U U
1,1-Dichloroethane U U U U U U U
1,2-Dichloroethane U U U U 18} U U
1,4-Dichloroebenzene U U U U U U U
1,2,4-Trimethylbenzene 84 U U U 18} U 450
1,3,5-Trimethylbenzene 48 U U U U U 160
2-Butanone (methyl ethyl ketone) U U U U U U U
2-Propanol U U U U U U U
4-Ethyltoluene U U U U U U 230
Acetone 160 490 U 26 16 12 U
Benzene 260 68 40 U U U 75
Carbon Tetrachloride U U U U U U U
Chlorobenzene 24 U U U U U U
Chloroethane U 150 62 U U U 16
Chloroform U U U U U 18} U
Cyclohexane 4800 U U U U U 12,000 E*
Ethyl Benzene 240 U U U U U 1800
Freon 11 U U U U U U U
Freon 12 78 100 91 U U U 78
Freon 113 U U U U U U U
Freon 114 110 230 220 U U U 35
Heptane 1900 U 72 U U U 7400 E
Hexane 2600 140 180 4.0 U U 8400 E
Methylene Chloride 230 44 260 23 4.1 3.8 18
Styrene U U U U U U U
Tetrachloroethene U U U U U U U
Tetrahydrofuran u U U U U U U
Toluene 65 7.0 U U U 18} 47
Trichloroethene U U U U U U U
Vinyl Chloride 1200 660 1300 U U U 68
m,p-Xylene 280 10 U U U U 2300
o-Xylene 180 16 U U U U 800

' The acceptable QC limits for percent recovery of teh surrogate 4-bromofluorobenzene in samples 12961, 12962, 12963, 12967, 12969, 12970
12971, 12973, 12974, 12976, 12977, 12979, and 12980 were exceeded. The data for 1,2,4-trimethylbenzene, 1,3,5-trimethylbenzene,
1,4-dichlorobenzene, 4-ethyltoluene, chlorobenzene, ethyl benzene, styrene, tetrachloroethene, m,p-xylene, and o-xylene should be regarded as
estimates in these samples.

2 Amb = ambient

3 U = not detected

4 E = estimated because the concentration exceeded the calibration range

continued



Somersworth, NH

Table 1. Summary of VOCs from July 2002 SUMMA Sampling at the Sommersworth Landfill, Somersworth NH (continued)
October 2002

Concentration in parts per billion by volume

Sample Number 12968 12969! 12970! 12971! 12972 12973! 12974!

Sample Location PV2A Amp CGrigede  Grid Node Grid Eﬂg‘* GidWW  GrdIG  SGP5
1,1-Dichloroethene U U U U U U U
cis-1,2-Dichloroethene U 84 9.7 9.2 U U 8.3
trans- 1,2-Dichloroethene U U U U U U U
1,1-Dichloroethane U 57 U U U U U
1,2-Dichloroethane U U U U 18} U U
1,4-Dichloroebenzene U 2000 36 36 U 5.5 26
1,2,4-Trimethylbenzene U 1100 190 190 U 2.6 U
1,3,5-Trimethylbenzene U 380 88 89 U 2.3 U
2-Butanone (methyl ethyl ketone) U 48 U U 38 U U
2-Propanol U 62 U U 7 U U
4-Ethyltoluene U 530 170 180 U U U
Acetone 9.5 160 51 U 430 E 8.5 75
Benzene U 240 120 120 1.1 U 38
Carbon Tetrachloride U U U U U U U
Chlorobenzene U 20 U U 1.4 U U
Chloroethane U 520 380 370 2.6 U U
Chloroform U U U U U 18} U
Cyclohexane U 1500 1700 1600 25 22 280
Ethyl Benzene U 1300 2400 2400 U U 64
Freon 11 U U U U U U U
Freon 12 U 430 48 48 19 9.0 480
Freon 113 U 130 U U U 19 U
Freon 114 U 160 55 55 6.0 14 150
Heptane U 2700 2300 2200 U U 370
Hexane U 2500 1700 1600 31 U 1200
Methylene Chloride 7.1 38 U U 16 2.2 7.8
Styrene U 36 U U 5.8 U U
Tetrachloroethene 1.5 13 U U U U U
Tetrahydrofuran u U U U 1200 E U U
Toluene U 4500 560 540 2.4 1.6 26
Trichloroethene U 59 U U U 3.1 U
Vinyl Chloride U 540 170 160 U U 280
m,p-Xylene U 1400 2100 2100 U 8] 42
o-Xylene U 560 700 700 U U 10

! The acceptable QC limits for percent recovery of teh surrogate 4-bromofluorobenzene in samples 12961, 12962, 12963, 12967, 12969, 12970
12971, 12973, 12974, 12976, 12977, 12979, and 12980 were exceeded. The data for 1,2,4-trimethylbenzene, 1,3,5-trimethylbenzene,
1,4-dichlorobenzene, 4-ethyltoluene, chlorobenzene, ethyl benzene, styrene, tetrachloroethene, m,p-xylene, and o-xylene should be regarded as
estimates in these samples.

2 Amb = ambient

3 U = not detected

4 E = estimated because the concentration exceeded the calibration range

continued



A Case Study

Table 1. Summary of VOCs from July 2002 SUMMA Sampling at the Sommersworth Landfill, Somersworth NH (continued)
October 2002

Concentration in parts per billion by volume

Sample Number 12975 12976' 12977 12978 12979! 12980! 12981
Sample Location SGP 6 Sglf;f SGP14  SGP13  SGP4 SGP3  SGP11
1,1-Dichloroethene 3.1 2.7 U U U U U
cis-1,2-Dichloroethene 4.0 3.8 U U U 33 U
trans- 1,2-Dichloroethene U U U U U U U
1,1-Dichloroethane U U U U U U U
1,2-Dichloroethane U U U U 18} U U
1,4-Dichloroebenzene U U U U 10 39 U
1,2,4-Trimethylbenzene U U U U 18} U U
1,3,5-Trimethylbenzene U U U U U 21 U
2-Butanone (methyl ethyl ketone) U U U U U U U
2-Propanol U U U U U U U
4-Ethyltoluene U U U U U U U
Acetone 72 65 20 130 U 130 7.1
Benzene 9.0 7.8 2.6 U 69 77 U
Carbon Tetrachloride U U U U U U U
Chlorobenzene U U U U 18} U U
Chloroethane 36 34 U U U U U
Chloroform U U U U U 18} U
Cyclohexane U U U U 82 560 U
Ethyl Benzene U U U U 8.6 200 U
Freon 11 U U U 18 U 6000 U
Freon 12 32 28 18 460 100 2400 23
Freon 113 U U U U U U U
Freon 114 96 84 58 14 64 35 5.4
Heptane U U U U U 1600 U
Hexane U 22 7.3 U 600 1500 U
Methylene Chloride U U U 47 U 100 53
Styrene U U U U U U U
Tetrachloroethene U U U U U U U
Tetrahydrofuran U U U U 8] U U
Toluene 2.4 2.2 U 4.0 12 290 2
Trichloroethene U U U U U U U
Vinyl Chloride 360 320 33 U 10 220 U
m,p-Xylene u U U U U 190 1
o-Xylene U U U U U 52 U

' The acceptable QC limits for percent recovery of teh surrogate 4-bromofluorobenzene in samples 12961, 12962, 12963, 12967, 12969, 12970
12971, 12973, 12974, 12976, 12977, 12979, and 12980 were exceeded. The data for 1,2,4-trimethylbenzene, 1,3,5-trimethylbenzene,
1,4-dichlorobenzene, 4-ethyltoluene, chlorobenzene, ethyl benzene, styrene, tetrachloroethene, m,p-xylene, and o-xylene should be regarded as
estimates in these samples.

2 Amb = ambient

3 U = not detected

4 E = estimated because the concentration exceeded the calibration range

continued
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Table 1. Summary of VOCs from July 2002 SUMMA Sampling at the Sommersworth Landfill, Somersworth NH (concluded)
October 2002

Concentration in parts per billion by volume

Sample Number 12982 12983 12984 12985 12986 12987 12988
Sample Location SGP 10 SGP 2 SGP9 SGP 1A SGP 8 RST TRIP
1,1-Dichloroethene U U 1.5 18} U U U
cis-1,2-Dichloroethene U 90 32 U U U U
trans- 1,2-Dichloroethene U U 9.5 U 18} U U
1,1-Dichloroethane U U 7.1 U 18] U U
1,2-Dichloroethane U U 40 U 18} U U
1,4-Dichloroebenzene U U U U U U U
1,2,4-Trimethylbenzene 1.3 240 1.6 U 1.1 U U
1,3,5-Trimethylbenzene U 130 18] 18] 18] U U
2-Butanone (methyl ethyl ketone) U U 6.5 U U U U
2-Propanol U U U U U U U
4-Ethyltoluene U 230 U U U U U
Acetone 6 U 78 53 39 5.4 U
Benzene U 590 2.5 U U U U
Carbon Tetrachloride U U 4.8 U U U U
Chlorobenzene U U 1.6 U U U U
Chloroethane U U 32 U U U U
Chloroform U U 14 1.5 U U U
Cyclohexane U 1700 U U U U U
Ethyl Benzene U 4000 2.3 U 1.2 U U
Freon 11 U U U 1.3 U U U
Freon 12 28 U 28 7.1 2.4 U U
Freon 113 U U 0.99 U U U U
Freon 114 8.2 190 18 26 4.1 U U
Heptane U 3600 U U U U U
Hexane U 2100 U U U 8.7 U
Methylene Chloride 6.4 U U 4.4 22 29 9.1
Styrene U U U U U U U
Tetrachloroethene 2.4 U U U U U U
Tetrahydrofuran u U U U U U 6]
Toluene 1.6 1900 8.3 U 4.3 3.2 U
Trichloroethene U U U U U U U
Vinyl Chloride U 1300 25 U U U U
m,p-Xylene 1.3 10,000 8 U 3.6 U U
0-Xylene U 2200 2.2 U 1 U U

! The acceptable QC limits for percent recovery of teh surrogate 4-bromofluorobenzene in samples 12961, 12962, 12963, 12967, 12969, 12970
12971, 12973, 12974, 12976, 12977, 12979, and 12980 were exceeded. The data for 1,2,4-trimethylbenzene, 1,3,5-trimethylbenzene,
1,4-dichlorobenzene, 4-ethyltoluene, chlorobenzene, ethyl benzene, styrene, tetrachloroethene, m,p-xylene, and o-xylene should be regarded as
estimates in these samples.

2 Amb = ambient

3 U = not detected

4 E = estimated because the concentration exceeded the calibration range
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A Case Study

Table 2. Summary of Fixed Gas and NMOCs from July 2002 Sampling at the Somersworth Landfill, Somersworth NH

October 2002

Sample Number 12961 12962 12963 12964 12965 12966 12967
. Grid Node Grid Node Grid Node Grid Node Grid Node Grid Node

Sample Location 42 26 43 42 Amb' 42 AmbDup 43 Amb  FVZA
Oxygen (%) 0.6 0.95 0.91 20 20 21 0.17
Nitrogen (%) 13 55 51 81 82 82 2.5
Methane (%) 53 31 36 u? U U 64
Carbon Dioxide (%) 30 14 13 U U U 34
NMOC (ppmvC)? 2200 970 1100 U U U 2000

Sample Number 12968 12969 23970 12971 12972 12973 12974

. PV2A Grid Node Grid Node Grid Node . .

Sample Location Amb 89 13 113 Dup Grid WW Grid IG SGP5
Oxygen (%) 20 0.41 0.57 U 18 16 2.9
Nitrogen (%) 82 13 2.2 0.95 80 79 53
Methane (%) U 50 54 54 1.7 U 20
Carbon Dioxide (%) U 37 48 47 4 3.2 25
NMOC (ppmvC) U 2800 1800 1800 150 160 900

Sample Number 12975 12976 12977 12978 12979 12980 12981

Sample Location ~ SGP 6 s]();;;«s SGP14  SGP13  SGP4 SGP3  SGP11
Oxygen (%) 1.2 2.7 4.6 17 1.4 3.9 16
Nitrogen (%) 72 74 82 79 66 48 78
Methane (%) 13 12 2.4 U 10 21 U
Carbon Dioxide (%) 9.8 9.2 9.2 3.6 23 25 4.2
NMOC (ppmvC) 490 460 270 99 820 1100 120

Sample Number 12982 12983 12984 12985 12986 12987 12988

Sample Location SGP 10 SGP2 SGP9 SGP 1A SGP 8 RST TRIP
Oxygen (%) 9.5 0.24 10 12 15 U U
Nitrogen (%) 76 2.7 78 78 77 70 0.3
Methane (%) U 54 U U U 15 U
Carbon Dioxide (%) 11 45 11 8 6.3 15 U
NMOC (ppmvC) 270 2300 250 190 160 520 U
' Amb = ambient

2 U = not detected

3 ppmvC = parts per million by volume carbon
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Appendix D
LandGEM Model Runs
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Somersworth, NH

Table D1. Methane Emission Rate from Year 1959 to 2202.

Source:

Model Pa

rameters

H:\3000\030177~1.000\030177~1.002\SOMMER~1\SOMERSWORTH. FEM

Lo ¢

Methane :
Carbon Dioxide :

170.00 m*3 / Mg ***+* {ger Mode Selection ***i*
k : 0.0500 1/yr **%%* UUger Mode Selection **%*%
NMOC :

2380.00 ppmy ****+* User Mode Selection ks
58.0000 % volume
42.0000 % volume

Landfill Parameters

Landfill type :
1958

Year Opened :

Capacity :

Co-Disposal
Current Year : 200
200000 Mg

Average Acceptance Rate Reguired from

Current Year to Closure Year :

3 Clesure Year: 2003

0.00 Mg/year

Model Results

Methane Emission Rate

Year Refuse In Place (Mg) (Mg/yr) (Cubic m/yr)
1959 1.304E+04 7.397E+01 1.108E+05
1960 2.609E+04 1.443E+02 2.163E+05
1961 3.913E+04 2.113E+02 3.167E+05
1962 5.217E+04 2,7489E+02 4.121E+05
1963 6.522E+04 3.355E+02 5.028E+05
1964 7.826E+04 3.931E+02 5.892E+05
1965 9.130E+04 4.479E+02 6.713E+05
1966 1.043E405 5.000E+02 7.495E+05
1967 1.174E+05 5.496E+02 8.238E+05
1968 1.304E+05 5.967E+02 8.945E+05
1969 1.435E+05 6.416E+02 9.617E+05
1970 1.565E+05 6.843E+02 1.026E+086
1971 1.696E+05 T.249E+02 1.0B87E+086
19872 1.B26E+05 7.8635E+02 1.144E+086
1973 1.957E+05 8.002E+02 1.19%9E+06
1974 2.087E+05 8.352E+02 1.252E+D6
1975 2.217E+05 8.684E+02 1.302E+06
1976 2.348E+05 9.000E+02 1.348E+06
1977 2.478E+05 9.301E+02 1.394E+06
1978 2.608E+05 9.587E+02 1.427E+06
1979 2.739E+05 9.859E+02 1.478E+086
1980 2.870E+05 1.012E+03 1.517E+06
1981 3.000E+05 1.036E+03 1.553E+06
1982 3.000E+05 9.859E+D2 1.478E+06
1983 3.000E+05 9.378E+02 1.406E+06
1984 3.000E+05 €.920E+02 1.327E+06
1985 3.000E+05 8.485E+02 1.272E+06
1986 3.000E+05 8.072E+02 1.210E+06
1987 3.000E+05 7.678E+02 1.151E+086
1288 3.000E+05 7.303E+02 1.095E+06
1989 3.000E+05 6.947E+02 1.041E+086
1890 3.000E+05 6.608E+02 9. 905E+05
1991 3.000E+05 6.286E+02 9.422E+05
1992 3.000E+05 5.980E+02 8.963E+05
1993 3.000E+05 5.688E+02 8.526E+05
1994 3.000E+05 5.410E+0D2 8.110E+05
1995 3.000E+05 5.147E+02 7.714E+05
1996 3.000E+05 4.896E+02 7.338E+05
1997 3.000E+05 4.657E+02 6.980E+05
1998 3.000E+05 4.430E+02 6.640E+05
1999 3.000E+05 4.214E+02 6.316E+05
2000 3.000E+05 4,.00BE+02 65.008E+05
2001 3.000E+05 3.813E+02 5.715E+05
2002 3.000E+05 3.627E+02 5.436E+05
2003 3.000E+05 3.450E+02 5.171E+05
2004 3.000E+05 3.282E+02 4., 919E+05
2005 3.000E+05 3.122E4+02 4.6739E+05
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A Case Study

Table D1. Methane Emission Rate from Year 1959 to 2202 (continued)

Refuse In Flace

{Mg)

(Mg/yr)

(Cubic m/yr)

.969E+02
.B25E+02
.6BTE+0D2
.556E+02
.431E+02
.313E+02
.200E+02
L092FE+02
.990E+02
L.B93E+02
.801E+02
.713E+02
.G630E+02
.550E+02
L4T75E+02

[PV VIR OV 0% IR % SRS R PV P TP S P I P P TP I P P P T P 7 O PV VIR I PV T Y VU O PO Y B PR P VI VR TV I VR Y IR IR PV R I P OV P S % R S P U P 0 TS S O TP PV S

.000E+05
.000E+05
.000E+05
.000E+05
. 000E+D5
.000E+05
. 000E+05
.000E+05
. 000E+05
.000E+05
. 000E+05
.000E+05
. 000E+D5
. 000E+05
.000E+D5
.000E+05
. 000E+05
.000E+05
. 000E+D5
.000E+05
.000E+05
.000E+D5
. 000E+05
.000E+05
. 000E+05
.000E+05
.000E+05
.000E+05
. 000E+05
. 000E+05
.000E+05
.000E+05
. 000E+05
.000E+05
.000E+05
. 000E+D5
. 000E+05
.000E+05
.000E+05
. 000E+05
-000E+05
.000E+05
.000E+05
.000E+05
. 000E+05
. 000E+D5
.000E+05
. 000E+05
.000E+05
.000E+05
. 000E+05
. 000E+05
.000E+05
. 000E+05
. 000E+05
.000E+D5
. 000E+05
.000E+05
.000E+05
. 000E+D5
.000E+05
.000E+0D5
.000E+05
. 000E+05
.000E+05
. 000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
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403E+02

.334E+02
.269E+02
207E+02
.148E+02
.092E+02
.038E+02
L8B4E+01
L402E+01
.943E+01
L50TE+01
.022E+01
.69BE+01
.322E+01
.965E+01
.B26E+01
L302E+01
+995FE+01
.T03E+01
.425E+01
.160E+01
.90BE+0L
LBEIE+01
LA441E+01
L225E+01
.019E+01
.E823E+01
.636E+01
.459E+01
.290E+01
LA130E+01
L9T7TTE+01
.832E+01
.694F+01
.BE2E+01
L437E+01
.319E+01
.205E+01
.02BE+01
.9%96E+01
.E9BE+01
.B06E+01
.718E+01
.634E+01
.554E+01
.4T78E+01
.406E+01
.338E+01
.272E+01
.210E+01
LA51E+01
.095E+01
L042E+01
.910E+00
LA426E+00
.967E+00

FHRAERRRRRPFRRFRRRNNNDRDNNN QU OWWE S &E BP0 000OURFEFRPRRERRFRPFEFERRERRRPRFRNDRBBNNMNNNDNDRNWWW W WS &

+451E+05
.234E+05
.027TE+05
.831E+05
. 64 4E+05
.466E+05
+ 297E+05
.136E+05
. 983E+05
.83BE+05
. 700E+05
.56BE+05
. 443E+05
.324E+05
»210E+05
.102E+05
.000E+05
. 80ZE+05
.B10E+05
.121E+05
+ 63TE+05
.55 8E+05
.482E+05
.40%E+05
.341E+05
.275E+05
»213E+05
.154E+05
. 09BE+05
. 044E+05
.931E+04
LA47E404
. 98 6E+04
.54BE+04
.131E+04
. 134E+04
.357E+04
. 998E+04
. 65TE+04
. 332E+04
.024E+04
L T130E+04
.450E+04
.184E+04
. 932E+04
. 691E+04
.A62E+04
. 245E+04
.038E+04
.EB41E+04
.653E+04
+475E+04
.306E+04
.145E+04
. 991E+04
.B45E+04
. T0TE+04
.575E+04
.44 9E+04
.330E+04
.216E+04
.108E+04
.005E+04
. 90TE+04
.B814E+04
. 126E+04
. 642E+04
.562E+04
.485E+04
.413E+04
.344E+404
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Somersworth, NH

Table D1. Methane Emission Rate from Year 1959 to 2202 (continued)

Year Refuse In Place (Mg) (Mg/yr) {Cubic m/yr)
2077 3.000E+05 8.52%E+00 1.278E+04
2078 3.000E+05 8.113E+00 1.216E+04
2079 3.000E+05 7.718E+00 1.157E+04
2080 3.000E+05 7.341E4+00 1.100E+04
2081 3.000E+05 6.983E+00 1.047E+04
2082 3.000E+05 6.643E+00 9. 957E+03
2083 3.000E+05 6.319E+00 9.471E+03
2084 3.000E+05 6.011E+00 9.009E+03
2085 3.000E+05 5.717E+00 8.570E+03
20886 3.000E+05 5.439E+00 8.152E+03
2087 3.000E+05 5,173E+00 7,754E+03
2088 3.000E+05 4.921E+00 7.376E+03
2089 3.000E+05 4.681E+00 7.016E+03
2080 3.000E+05 4 ,453E+00 6.67T4E+03
2091 3.000E+05 4.236E+00 6.349E+03
2092 2.,000E+05 4.029E+00 6.03%E+03
2093 3.000E+05 3.832ZE+00 5.7T45E+03
2094 3.000BE+05 3.648E+00 5.464E+03
2095 3.000E+05 3.468E+00 5.198E+03
2096 3.000E+05 3.299E+00 4,944E+03
2097 3.000E+05 3.138E+00 4.,703E+03
2098 3.000E+05 2.985E+00 4.47T4E+03
2099 3.000E+05 2,839E+00 4,256E+03
2100 3.000E+05 2.701E+00 4.048E+03
2101 3.000E+05 2.569E+00 3.851E+403
2102 3.000E+05 2.444E+00 3.663E+03
2103 3.000E+05 2.325E+00 3.484E+03
2104 3.000E+05 2,.211E+00 3.314E+03
2105 3.000E+05 2,103E+00 3.153E+03
21086 3.000E+05 2.001E+00 2.999E+03
2107 3.000E+05 1.903E+00 2.853E+03
2108 32.000B+05 1.810E+00 2.714E+03
21089 3.000E+05 1.722E+00 2.581E+03
2110 3.000E+05 1.638E+00 2.455E+03
2111 3.000E+05 1.558E+00 2.336E+03
2112 3.000E+0% 1.482E+00 2.222E+03
2113 3.000E+05 1.410E+00 2.113E+03
2114 3.000E+05 1.341E+00 2.010E+03
2115 3.000E+05 1.276E+00 1.912E+03
2116 3.000E+05 1.214E+00 1.812E+D3
2117 3.000E+05 1.154E+00 1.730E+03
2118 3.000E+05 1.098E+00C 1.646E+03
2119 3.000E+05 1.044E+00 1.566E+03
2120 3.000E+05 9,935E-01 1.489E+03
2121 3.000E+05 9,.451E-01 1.417E+03
2122 3.000E+05 8.990E-01 1.348E+03
2123 3.000E+05 8.551E-01 1.282E+03
2124 3.000E+05 8.134E-01 1.215E+03
2125 3.000E+05 7.738E-01 1.160E+03
2126 3.000E+05 7.360E-01 1.103E+03
2127 3.000E+05 7.001E-01 1.049E+03
2128 3.000E+05 6.660E-01 9.933E+02
2129 3.000E+05 6.335E-01 9.496E+02
2130 3.000E+05 6.026E-01 9.033E+02
2131 3.000E+05 5.732E-01 8.592E+02
2188 3.000E+05 5.453E-01 8.173E+02
2133 3.000E+05 5.187E-01 7.774E+02
2134 3.000E+05 4.934E-01 7.395E+02
2135 3.000E+05 4.693E-01 7.035E+02
2136 3.000E+05 4,.464E-01 6.692E+02
2137 3.000E+05 4.247E-01 6.365E+02
2138 3.000E+05 4,03%9E-01 6.055E+02
2139 3.000E+05 3.842E-01 5.759E+02
2140 3.000E+05 3.655E-01 5.479E+02
2141 3.000E+05 3.477E-01 5.211E+02
2142 3.000E+05 3.307E-01 4,957E+02
2143 3.000E+05 3.146E-01 4,715E+02
2144 3.000E+05 2.992E-01 4.,485E+02
2145 3.000E+05 2.847E-01 4.267E+02
2146 3.000E+05 2,708E-01 4,059E+02
2147 3.000E+05 2.576E-01 3.861E+02
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A Case Study

Table D1. Methane Emission Rate from Year 1959 to 2202 (concluded)

Year Refuse In Place (Mg) (Mg/yr) {Cubic m/yr)
2148 3.000E+05 2.450E-01 3.672E+02
2149 3.000E+05 2.331E-01 3.493E+02
2150 3.000E+05 2.217E-01 3.323E+02
2151 3.000E+05 2.109E-01 3.161E+02
2152 3.000E+05 2.006E-01 3.007E+02
2153 3.000E+05 1.908E-01 2.860E+02
2154 3.000E+05 1.815E-01 2.7Z1E+0D2
2155 3.000E+05 1.726E=-01 2.58BBE+02
21b6 3.000E+05 1.642E-01 2.462E+02
2157 3.000E+05 1.562E-01 2.342E+02
2158 3.000E+05 1.486E-01 2,227E+02
2159 3.000E+05 1.414E-01 2.119E+02
2160 3.000E+05 1.345E-01 2.015E+0D2
2161 3.000E+05 1.279E-01 1.917E+02
2162 3.000E+05 1.217E-01 1.824E+02
2163 2.,000E+05 1.157E-01 1.735E+02
2164 3.000E+05 1.101E-01 1.650E+02
2165 3.000E+05 1.047E-01 1.570E+02
21686 3.000E+05 9.961E-02 1.493E+02
2167 3.000E+05 9.475E-02 1.420E+02
2168 3.000E+05 2.013E-D2 1.351E+02
2169 3.000E+05 8.574E-02 1.285E+02
2170 3.000E+05 8,155E-02 1.222E+02
2177 3.000E+05 7.758E-02 1.163E+02
2172 3.000E+05 7.379E-02 1.106E+02
2173 3.000E+05% 7.019E=02 1.052E+02
2174 3.000E+05 6.677E=02 1.001E+02
2175 3.000E+05 6.351E-D2 9.520E+01
2176 3.000E+05 6.042E-02 9.056E+01
2171 3.000E+05 5.747E-02 8.614E+01
2178 3.000E+05 5.467E-02 8.194E+01
2179 32.000B+05 5.200E-02 7.795E401
2180 3.000E+05 4,947E-02 7.414E+01
2181 3.000E+05 4.705E-02 7.053E+01
2182 3.000E+05 4.476E-02 6.709E+01
2183 3.000E+0% 4.257E-02 5.382E+01
2184 3.000E+05 4.050E-02 6.070E+01
2185 3.000E+05 3.852E-02 5.774E+01
2186 3.000E+05 3.664E-02 5.493E+01
2187 3.000E+05 3.486E-02 5.225E+01
2188 3.000E+05 3.316E-02 4.970E+01
2188 3.000E+05 3.154E-D2 4.728E+01
2190 3.000E+05 3.000E-02 4,497E+01
2191 3.000E+05 2.854E-02 4.278E+01
2192 3.000E+05 2,715E-02 4,069E+01
2193 3.000E+05 2.582E-02 3.871E+01
2194 3.000E+05 2.456E-02 3.682E+01
21855 3.000E+05 2.337E-02 3.502E+01
2198 3.000E+05 2,223E-02 3.332E+01
2197 3.000E+05 2.114E=D2 3.168E+01
2198 3.000E+05 2.011E-02 3.014E+01
2199 3.000E+05 1.913E-02 Z.BETE+01
2200 3.000E+05 1.820E-02 2.728E+01
2201 3.000E+05 1:7T31E-D2 2.595E+01
2202 3.000E+05 1.647E=-02 2.46BE+01
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Somersworth, NH

Table D2. NMOC Emission Rate from Year 1959 to 2202

Source:

Model Pa

rameters

H:\3000\030177~1.000\030177~1.002\SOMMER~1\SOMERSWORTH. FEM

Lo ¢

Methane :
Carbon Dioxide :

170.00 m*3 / Mg ***+* {ger Mode Selection ***i*
k : 0.0500 1/yr **%%* UUger Mode Selection **%*%
NMOC :

2380.00 ppmy ****+* User Mode Selection ks
58.0000 % volume
42.0000 % volume

Landfill Parameters

Landfill type :
1958

Year Opened :

Capacity :

Co-Disposal
Current Year : 200
200000 Mg

Average Acceptance Rate Reguired from

Current Year to Closure Year :

3 Clesure Year: 2003

0.00 Mg/year

Model Results

NMOC Emission Rate

Year Refuse In Place (Mg) (Mg/yr) (Cubic m/yr)
1959 1.304E+04 1.631E+00 4,5439E+02
1960 2.609E+04 3.182E+00 8.877E+02
1961 3.913E+04 4.658E+00 1.298E+03
1962 5.217E+04 56.061E+00 1.691E+03
1963 6.522E+04 7.396E+00 2.063E+03
1964 7.826E+04 8.666E+00 2.418E+03
1965 9.130E+04 9.8T4E+00 2.755E+03
1966 1.043E405 1.102E+01 3.075E+03
1967 1.174E+05 1.212E+01 3.380E+03
1968 1.304E+05 1.316E+01 3.67T0E+03
1969 1.435E+05 1.415E+01 3.946E+03
1970 1.565E+05 1.508E+01 4.208E+03
1971 1.696E+05 1.598E+01 4.459E+03
1972 1.826E+05 1.683E+01 4.696E+03
1973 1.957E+05 1.764E+01 4,922E+03
1974 2.087E+05 1.841E+01 5.137E+03
1975 2.217E+05 1.915E+01 5.341E+03
1976 2.348E+05 1.984E+01 5.536E+03
1977 2.478E+05 2.051E+01 5.721E+03
1978 2.608E+05 2.114E+01 5.897E+03
1979 2.739E+05 2.174E+01 6.064E+03
1980 2.870E+05 2.231E+01 6.223E+03
1981 3.000E+05 2.285E+01 6.379E+03
1982 3.000E+05 2,174E+01 6.064E+03
1983 3.000E+05 2.068E+01 5.7T68E+03
1984 3.000E+05 1.967E+01 5.487E+03
1985 3.000E+05 1.871E+01 5.219E+03
1986 3.000E+05 1.780E+01 4,965E+03
1987 3.000E+05 1.693E+01 4.722E+03
1288 3.000E+05 1.610E+01 4.,492E+03
1989 3.000E+05 1.532E+01 4.273E+03
1890 3.000E+05 1.457E+01 4.065E+03
1991 3.000E+05 1.386E+01 3.866E+03
1992 3.000E+05 1.318E+01 3.678E+03
1993 3.000E+05 1.254E+01 3.498E+03
1994 3.000E+05 1.193E+01 3.3Z28E+03
1995 3.000E+05 1.135E+01 3.166E+03
1996 3.000E+05 1.079E+01 3.011E+03
1997 3.000E+05 1.027E+01 2.B864E+03
1998 3.000E+05 9.766E+00 2.T25E+03
1999 3.000E+05 9.290E+00 2.592E+03
2000 3.000E+05 8.837E+00 2.465E+03
2001 3.000E+05 8.406E+00 2.345E+03
2002 3.000E+05 7.996E+00 2.231E+03
2003 3.000E+05 7.606E+00 2.122E+03
2004 3.000E+05 7.235E+00 2.018E+03
2005 3.000E+05 6.882E+00 1.820E+03
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A Case Study

Table D2. NMOC Emission Rate from Year 1959 to 2202 (continued)

Year Refuse In Place (Mg) (Mg/yr) {Cubic m/yr)
20086 3.000E+05 6.547E+00 1.826E+03
2007 3.000E+05 6.227E+00 1.737E+03
2008 3.000E+05 5.924E+00 1.653E+03
2009 3.000E+05 5.635E+00 1.572E+03
2010 3.000E+05 5.360E+00 1.495E+03
2011 3.000E+05 5.098E+00 1.422E+03
2012 3.000E+05 4,850E+00 1.353E+03
2013 3.000E+05 4.613E+00 1.287E+03
2014 3.000E+05 4.388E+00 1.224E+03
2015 3.000E+05 4.174E+00 1.165E403
2016 3.000E+05 3,971E+00 1.108E+03
2017 3.000E+05 3.77TE+00 1.054E+03
2018 3.000E+05 3.593E+00 1.002E+03
2019 3.000E+05 3.418E+00 9.534E+02
2020 3.000E+05 3.251E+00 9.069E+02
2021 2.,000E+05 3.092E+00 8.627E+02
2022 3.000E+05 2.942E+00 8.206E+02
2023 3.000BE+05 2.798E+00 7.806E+02
2024 3.000E+05 2.662E+00 7.425E+02
2025 3.000E+05 2.532E+00 7.063E+02
2026 3.000E+05 2.408E+00 6. 719E+D2
2027 3.000E+05 2.291E+00 6.321E+02
2028 3.000E+05 2,179E+00 6.079E+02
2029 3.000E+05 2.073E+00 5.783E+02
2030 3.000E+05 1.972E+00 5.501E+02
2031 3.000E+05 1.876E+00 5.233E+02
2032 3.000E+05 1.784E+00 4,977E+02
2033 3.000E+05 1.697E+00 4,735E+D2
2034 3.000E+05 1.614E+00 4,504E+02
2035 3.000E+05 1.536E+00 4.,284E+02
20386 3.000E+05 1.461E+00 4,075E+02
2037 3.000E+05 1.389E+00 3.876E402
2038 3.000E+05 1.322E+00 3.687E+02
20385 3.000E+05 1.257E+00 3.508E+02
2040 3.000E+05 1.196E+00 3.336E+02
2041 3.000E+0% 1.138E+00 3.17T4E+02
2042 3.000E+05 1.082E+00 3.019E+02
2043 3.000E+05 1.029E+00 2.872E+02
2044 3.000E+05 9.792E-01 2,732E+02
2045 3.000E+05 9.314E-D1 2.598E+02
2048 3.000E+05 8.860E-01 2.472E+02
2047 3.000E+05 €.428E-01 2.351E+02
2048 3.000E+05 8.017E-01 2.238E+02
2049 3.000E+05 7.626E-01 2.127E+02
2050 3.000E+05 7.254E-01 2,024E+02
2051 3.000E+05 6.900E-01 1.925E+02
2052 3.000E+05 6.563E-01 1.831E+02
2053 3.000E+05 6.243E-01 1.742E+02
2054 3.000E+05 5.939E-01 1.657E+02
2055 3.000E+05 5.64%E-01 1.576E+02
20586 3.000E+05 5.374E-01 1.499E+02
2057 3.000E+05 5.112E-01 1.426E+02
2058 3.000E+05 4,862E-01 1.357E+02
2059 3.000E+05 4.625E-01 1.220E+02
2060 3.000E+05 4.400E-01 1.227E+02
2061 3.000E+05 4.185E-01 1.168E+02
2062 3.000E+05 3.981E-01 1.111E+02
2063 3.000E+05 3.787E-01 1.056E+02
2064 3.000E+05 3.602E-01 1.005E+02
2065 3.000E+05 3.426E-01 9.559E+01
20686 3.000E+05 3.259E-01 9.093E+01
2067 3.000E+05 3.100E-01 8.648E+01
2068 3.000E+05 2.949E-01 8.228E+01
2069 3.000E+05 2,805E-01 7.826E401
2070 3.000E+05 2.669E-01 T.445E+01
2071 3.000E+05 2.538E-01 7.082E+01
2072 3.000E+05 2.415E-01 6.736E+01
2073 3.000E+05 2.297E-01 6.408E+01
2074 3.000E+05 2.185E-01 6.095E+01
2075 3.000E+05 2,078E-01 5.798E+01
20786 3.000E+05 1.977E-01 5.515E401
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Somersworth, NH

Table D2. NMOC Emission Rate from Year 1959 to 2202 (continued)

Year Refuse In Place (Mg) (Mg/yr) (Cubic m/yr)
2077 3.000E+05 1.880E-01 5.246E+01
2078 3.000E+05 1.789E-01 4.990E+01
2079 3.000E+05 1.702E-01 4.747E+01
2080 3.000E+05 1.619E-01 4.515E+01
2081 3.000E+05 1.540E-01 4.2985E+01
2082 3.000E+05 1.465E-01 4.086E+01
2083 3.000E+05 1.383E-01 3.886E+01
2084 3.000E+05 1.325E-01 3.697E+01
2085 3.000E+05 1.261E-01 3.517E+01
20886 3.000E+05 1.199E-01 3.345E+01
2087 3,.000E+05 1,141E-01 3,182E+01
2088 3.000E+05 1.085E-01 3.027E+01
2089 3.000E+05 1.032E-01 2.879E+01
2080 3.000E+05 9.B17E-02 2.739E+01
2091 3.000E+05 9.338E-02 2,605E+01
2092 2.000E+05 8.883E-02 2.478E+01
2093 3.000E+05 §.449E-02 2.357E+01
2094 2.000E+05 8.037E-02 2.242E401
2095 3.000E+05 7.645E=-02 2.133E+01
2096 3.000E+05 7.273E-02 2.029E+01
2097 32.000E+05 6.918E-02 1.930E+01
2098 3.000E+05 6.580E-02 1.836E+01
2099 3.000E+05 6.260E-02 1.746E+01
2100 3.000E+05 5.954E-02 1.661E+01
2101 3.000E+05 5.664E-02 1.580E+01
2102 3.000E+05 5.388E-02 1.503E+01
2103 3.000E+05 5.125E=-02 1.430E+01
2104 3.000E+05 4.875E~02 1.360E+01
2105 3.000E+05 4,637E-02 1.294E+01
2106 3.000E+05 4.411E-02 1.231E+01
2107 3.,000E+05 4.196E-02 1.171E+01
2108 3.000E+05 3.991E-02 1.113E+01
2109 3.000E+05 3.797E-02 1.059E+01
2110 3.000E+05 3.611E-02 1.008E+01
2111 3.000E+05 3.435E-02 9.584E+00
2112 3.000E+05 3.268E~02 9.116E+00
2113 3.000E+05 3.108E-02 8.672E400
2114 3.000E+05 2.957E~02 8.249E+00
2115 3.000E+05 2,813E-02 7.847E+00
2116 3.000E+05 2.675E-02 7.464E4+00
2117 3.000E+05 2.545E-02 T.100E+00
2118 3.000E+05 2.421E-02 6.754E+00
2119 3.000E+05 2,303E-02 6.424E+00
2120 3.000E+05 2,190E-02 6.111E+00
2121 3.000E+05 2.084E-02 5.B13E+00
2122 3.000E+05 1.982E-02 5.529E+00
2123 3.000E+05 1.885E-02 5.260E+00
2124 3.000E+05 1.783E-02 5.003E+00
2125 3.000E+05 1.706E-02 4.759E+00
2126 3.000E+05 1.623E-02 4.527E+00
2127 3.000E+05 1.544E-02 4,306E+00
2128 3.000E+05 1.468E-02 4,096E+4+00
2129 3.000E+05 1.397E-02 3.897E+00
2130 3.000E+05 1.329E-02 3.706E+00
2131 3.000E+05 1.264E-02 3.526E+00
2132 3.000E+05 1.202E-02 3.354E+00
2133 3.000E+05 1.144E-02 3.190E+00
2134 3.000E+05 1.088E-02 3.035E+00
2135 3.000E+05 1.035E-02 2.887E+00
2136 3.000E+05 9.842E-03 2.746E+00
2137 3.000E+05 9.362E-03 2.612E+00
2138 3.000E+05 8.906E-03 2.,485E+00
2139 3.000E+05 8.471E-03 2.363E+00
2140 3.000E+05 §.058E-03 2.248E+00
2141 3.000E+05 7.665E-03 2.138E+00
2142 3.000E+05 7.291E-03 2.034E+00
2143 3.000E+05 6.936E-03 1.935E+00
2144 3.000E+05 6.598E-03 1.841E+00
2145 3.000E+05 6.276E-03 1.751E+00
2146 3.000E+05 5.970E-03 1.665E+00
2147 2.000E+05 5.679E-03 1.584E+00
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A Case Study

Table D2. NMOC Emission Rate from Year 1959 to 2202 (concluded)

Year Refuse In Place (Mg) (Mg/yr) (Cubic m/yr)
2148 3.000E+05 5.402E-03 1.507E+00
2149 3.000E+05 5.138FE-03 1.433E+00
2150 3.000E+05 4.888E-03 1.364E+00
2151 3.000E4+05 4.649E-03 1.297E+00
2152 3.000E+05 4,422FE=-03 1.234E+400
2153 3.000E+05 4.207E-03 1.174E+00
2154 3.000E+05 4.002E-03 1.116E+00
2155 3.000E+05 3.B06E-03 1.062E+00
2156 3.000E+05 3.621E-03 1.010E+00
2157 3.000E+05 3.444E-03 9.609E-01
2158 3.000E+05 3,276E-03 9.140E-01
2159 3.000E+05 3.116E-03 8.694E-01
2160 3.000E+05 2.964E-03 8.270E-01
2161 3.000E+05 2.B20E-03 7.867E-01
2162 3.000E+05 2.682E-03 7.483E-01
2163 2.000E+05 2.552E-03 7.118E-01
2164 3.000E+05 2.427E-03 6.771E-01
2185 2.000E+05 2.309E-03 6.441E-01
2166 3.000E+05 2.196E-03 6.127E-01
2167 3.000E+05 2.089E-03 5.828E-01
2168 3.000E+05 1.987E-03 5.544E-01
21¢&%9 3.000E+05 1.8%0E-03 5.273E=-DL
2170 3.000E+05 1.798BE-03 5.016E-01
217 2. 000E+05 1.710E-03 4.772E-01
2172 3.000E+05 1.627E-03 4,539E-01
2173 3.000E+05 1.548E-03 4.317E-01
2174 3.000E+05 1.472E=-03 4,107E-01
2175 3.000E+05 1.400E-03 3.807E-01
2176 3.000E+05 1.332E-03 3.7186E-01
2171 3.000E+05 1.267E-03 3.535E-01
2178 3,000E+05 1.205E-03 3.362E-01
2179 3.000E+05 1.146E-03 3.198E-01
2180 3.000E+05 1.091E-03 3.042E-01
2181 3.000E+05 1.037E-03 2.894E-01
2182 3.000E+05 9.868F-04 2.753E-01
2183 3.000E+05 9,387E-04 2:6L9E=01
2184 3.000E+05 8.,929E-04 2.491E-01
2185 3.000E4+05 8.493E-04 2.369E-01
2186 3.000E+05 8,079E-04 2.254E-01
2187 3.000E+05 7.685E-04 2.144E-01
2188 3.000E+05 7.310E-04 2.039E-01
2189 3.000E+05 6.954E-04 1.%940E-01
2190 3.000E+05 6.615E-04 1.845E-01
2191 3.000E+05 6.292E-04 1.755E-01
2192 3.000E+05 5.985E-04 1.670E-01
2193 3.000E+05 5.693E-04 1.588BE-01
2194 3.000E+05 5.416E-04 1.511E-01
2195 3.000E+05 5.151E-04 1.437E-01
21986 3.000B+05 4.900F-04 1.367E-01
2197 3.000E+05 4.661E-04 1.300E-01
2198 3.000E+05 4.434E-04 1.237E-01
2199 3.000E+05 4,218E-04 1.177E-01
2200 3.000E+05 4,012E-04 1.119E-01
2201 3.000E+05 3.816E-04 1.065E-01
2202 3.000E+05 3.630F-04 1.013E-01
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Somersworth, NH

Table D3. 1,1-Dichloroethene Emission Rate from Year 1959 to 2202

Source: H:\3000\030177~1.000\030177~1.002\SOMMER~1\SOMERSWORTH. FRM

Model Parameters

Lo ¢ 170.00 m*3 / Mg ***** User Mode Selection **+**

k : 0.0500 1/yr ***** User Mode Selection *#*#*#*

NMOC : 2380.00 ppmv ***** User Mode Selection ***s*
Methane :

58.0000 % volume

Carbon Dioxide

Air Pollutant :

Molecular Wt =

: 42,0000 % volume
1,1-Dichloroethens
Concentration =

96.94

{HAP/VOC)

0.001520 ppmv

: Co-Disposal

Landfill

type

Year Opened : 1558 Current Year : 2003 Closure Year: 2003
Capacity : 300000 Mg
Average Acceptance Rate Reguired from
Current Year to Closure Year : 0.00 Mg/year
Model Results
1,1-Dichlorcethens (HAP/VOC) Emission Rate
Year Refuse In Place (Mg) (Mg/vr) (Cubic m/yr)
1855 1.304E+04 1.172E-06 2.906E-04
1960 2.602%E+04 2.2B6E-~086 5.669E-04
1961 3.913E+04 3.346E-06 8.298E-04
1962 5.217E+04 4.354E-086 1.080E-03
1963 6.522E+04 5.313E-06 1.318E-03
1964 7.826E+04 6.226E-06 1.544E-03
1965 9.130E+04 7.094E-06 1.759E-03
1966 1.043E+05 7.919E-086 1.964E-03
1967 1.174E+05 8.705E-06 2.159E-03
1968 1.304E+05 9.452E-086 2,344E-03
1969 1.435E+05 1.016E-05 2.520E-03
1970 1.565E4+05 1.084E-05 2.688E-03
1971 1.696E+05 1.148E-05 2.847E-03
1872 1.826E+05 1.209E-05 2.999E-03
1973 1.957E+05 1.267E-05 3.143E-03
1974 2.087E+05 1.323E-05 3.281E-03
1975 2.217E+05 1.375E-05 3.411E-03
1876 2.348E+05 1.425E-05 3.535E-03
1977 2.478E+05 1.473E-05 3.654E-03
1578 2.609E+05 1.518E-05 3.766E-03
1979 2.739E+05 1.562E-05 3.873E-03
1580 2.870E+05 1.603E-05 3.974E-032
1981 3.000E+05 1.642F-05 4,071E-03
1882 3.000E+05 1.561E-05 3.873E-03
1983 3.000E+05 1.485E-05 3.684E-03
1984 3.000E+05 1.413E-05 3.504E-03
1985 3.000E+05 1.344FE-05 3.333E-03
1286 3.000E+05 1.278E-05 3.171E-03
1987 3.000E+05 1.216E-05 3.016E-03
1988 3.000E+05 1.157E-05 2,869E-03
1989 3.000E+05 1.100E-05 2.729E-03
1990 3.000E+05 1.047E-05 2.596E-03
1991 3.000E+05 9.956E-06 2.469E-03
19392 3.000E+05 9.471E-06 2.349E-03
1993 3.000E+05 9.009E-06 2.234E-03
1994 3.000E+05 8.569E-0¢6 2,125E-03
1995 3.000E+05 8.151E-06 2.022E-03
1996 3.000E+05 T.754E-06 1.823E-03
1997 3.000E+05 7.376E-06 1.829E-03
1998 3.000E+05 7.016E-086 1.740E-03
1999 3.000E+05 6.674E-06 1.655E-03
2000 2.000E+05 5.348E-06 1.574E-03
2001 3.000E+05 6.039E-06 1.498E-03
2002 3.000E+05 5.744E-06 1.425E-03
2003 3.000E+05 5.464E-086 1.355E-03
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A Case Study

Table D3. 1,1-Dichloroethene Emission Rate from Year 1959 to 2202 (continued)

Year Refuse In Place (Mg) (Mg/yr) {Cubic m/yr)
2004 3.000E+05 5.198E-06 1.288E~03
2005 3.000E+05 4,944E-06 1.226E-03
20086 3.000E+05 4.703E-06 1.166E~D3
2007 3.000E+05 4.474E-086 1.110E-03
2008 3.000E+05 4,255E-06 1.055E-03
2009 3.000E+05 4,048E-06 1.004E-03
2010 3.000E+05 3.850E-06 9.550E-04
2011 3.000E+05 3.663E-06 9.084E-04
2012 3.000E+05 3.484E-06 8.641E-04
2013 3.000E+05 3.314E-086 8.220E-04
2014 3.000E+05 3,153E-06 7.819E-04
2015 3.000E+05 2.999E-06 7.437E-04
2016 3.000E+05 2.853E-06 7.075E-04
2017 3.000E+05 2.713E-06 6.730E-04
2018 3.000E+05 2.581E-06 6.401E-04
2019 2.,000E+05 2,455E-06 6.08%E-04
2020 3.000E+05 2.335E-06 5.792E-04
2021 3.000BE+05 2.222E-06 5.510E-04
2022 3.000E+05 2.113E-06 5.241E-04
2023 3.000E+05 2.010E-086 4.%85E-04
2024 3.000E+05 1.912E-06 4.,.742E-04
2025 3.000E+05 1.818E-0é 4.511E-04
2026 3.000E+05 1.730E-06 4,291E-04
2027 3.000E+05 1.646E-086 4.082E-04
2028 3.000E+05 1.565E-06 3.883E-04
2029 3.000E+05 1.4B9E-06 3.693E-04
2030 3.000E+05 1.417E-06 3.513E-04
2031 3.000E+05 1.347E-06 3.342E-04
2032 3.000E+05 1.282E-06 3.179E-04
2033 3.000E+05 1.219E-06 3.024E-04
2034 3.000E+05 1.160E-06 2.876E-04
2035 32.000B+05 1.103E-086 2.736E-04
20386 3.000E+05 1.048E-06 2.603E-04
2037 3.000E+05 9.982E-07 2.476E-04
2038 3.000E+05 9.495E-07 2.355E-04
2038 3.000E+0% 5.032E-07 2.240E-04
2040 3.000E+05 8.592E-07 2.131E-04
2041 3.000E+05 8.173E-07 2.027E-04
2042 3.000E+05 7.77T4E-07 1.928E-04
2043 3.000E+05 T .395E-07 1.834E-04
2044 3.000E+05 7.034E-07 1.745E-04
2045 3.000E+05 6.621E-07 1.660E-04
2048 3.000E+05 6.365E-07 1.579E-04
2047 3.000E+05 6.054E-07 1.502E-04
2048 3.000E+05 5,759E-07 1.428E-04
2049 3.000E+05 5.478E-07 1.359E-04
2050 3.000E+05 5.211E-07 1.292E-04
2051 3.000E+05 4.,957E-07 1.228E-04
2052 3.000E+05 4,715E-07 1.169E-04
20563 3.000E+05 4.485E-07 1.112E=-D4
2054 3.000E+05 4.266E-07 1.058E-04
2055 3.000E+05 4,058E-07 1.007E-04
20586 3.000E+05 3.860E-07 9.575E-05
2057 3.000E+05 3.672E-07 9.108E-05
2058 3.000E+05 3.493E-07 8.663E-05
2058 3.000E+05 3.323E-07 8.241E-05
2060 3.000E+05 3.161E-07 7.839E-05
2061 3.000E+05 3.007E-07 7.457E-05
2062 3.000E+05 2.860E-07 7.093E-05
2063 3.000E+05 2.720E=-07 6.747E-05
2064 3.000E+05 2.588E-07 6.418E-05
2065 3.000E+05 2,462E-07 6.105E-05
2068 3.000E+05 2.341E-07 5.807E-05
2067 3.000E+05 2,227E-07 5.524E-05
2068 3.000E+05 2.119E-07 5.255E-05
2069 3.000E+05 2.015E-07 4,998E-05
2070 3.000E+05% 1.917E-07 4.755E-0S
2071 3.000E+05 1.824E-07 4 .523E~-05
2072 3.000E+05 1.735E-07 4,302E-05
2073 3.000E+05 1.650E-07 4.092E-05
2074 3.000E+05 1.570E-07 3.893E-05
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Somersworth, NH

Table D3. 1,1-Dichloroethene Emission Rate from Year 1959 to 2202 (continued)

Year Refuse In Flace (Mg) (Mg/vr) (Cubic m/yr)
2075 3.000E+05 1.493E-07 3.703E-05
2078 3.000E+05 1.420E-07 3.522E-05
2077 3.000E+05 1.351E-07 3.350E-05
2078 3.000E+05 1.285E-07 3.187E-05
2079 3.000E+05 1.222E-07 3.032E-05
2080 3.000E+05 1.163E-07 2.884E-05
2081 3.000E+05 1.106E-07 2.743E-05
2082 3.000E+05 1.052E-07 2.609E-05
2083 3.000E+05 1.001E-07 2.482E-05
2084 3.000E+05 9.520E-08 2.361E-05
2085 3.000E+05 9.055E-08 2.246E-05
2086 3.000E+05 8.614FE-08 2.136E-05
2087 3.000E+05 8.194E-08 2.032E-05
2088 2.000E+05 7.794E-08 1.933E-05
2089 3.000E+05 7.414E-08 1.839E-05
2090 3.000E+05 7.052E-08 1.743%E-05
2081 3.000E+05 6.708E-08 1.664E-05
2092 3.000E+05 6.381E-08 1.583E-05
2083 3.000E+05 6.070E-08 1.505E-05
2094 3.000E+05 5.774E-08 1.432E-05
2095 3.000E+05 5.482E-08 1.362E-05
2096 3.000E+05 5.225E-08 1.296E-05
2097 3.000E+05 4.970E-08 1.233E-05
2098 3.000E+05 4.727E-08 1.172E-05
2099 3.000E+05 4.497E-08 1.115E-05
2100 3.000E+05 4.278E-08 1.061E-05
2101 3.000E+05 4.069F-08 1.009E-05
2102 3.000E+05 3.870E-08 9.599E-06
2103 3.000E+05 3.682E-08 9.131E-06
2104 3.000E+05 3.502E-08 8.686E-06
2105 3.000E+05 3.331E-08 8.262E-086
2106 3.000E+05 3.169E-08 7.859E-06
2107 3.000E+05 3.014E-08 T.47T6E-06
2108 3.000E+05 2.867E-08 7.111E-06
2109 3.000E+05 2.727E-08 6.765E-06
2110 3.000E+05 2.594E-08 6.435E-06
2111 3.000E+05 2.468BE-08 6.121E-06
2112 3.000E+05 2.348BE-08 5.822E-0¢
2113 3.000E+05 2.233E-08 5.538E-06
2114 3.000E+05 2.124E-08 5.268E-06
2115 3.000E+05 2.021E-08 5.011E-06
2116 3.000E+05 1.922E-08 4.767E-06
2117 3.000E+05 1.828E-08 4.534E-06
2118 3.000E+05 1.739E-08 4,.313E-06
2119 3.000E+05 1.654E-08 4.103E-06
2120 3.000E+05 1.574E-08 3.803E-06
2121 2.000E+05 1.497E-08 3.712E-06
2122 2.000E+05 1.424FE-08 3.531E-06
2123 3.000E+05 1.354E-08 3.359E-06
2124 32.000E+05 1.288E-08 3.195E-06
2125 3.000E+05 1.226E-08 3.03%E-06
2126 3.000E+05 1.166E-08 2.891E-06
2121 3.000E+05 1.109E-08 2.750E-06
2128 3.000E+05 1.055E-08 2.616E-06
2129 3.000E+05 1.003E-08 2.485%E-06
2130 3.000E+05 9.544E-08 2.367E-06
2131 3.000E+05 S.079E-09 2.252E-06
2132 3.000E+05 8.636E-09 2.142FE-06
2133 3.000E+05 8.215E-09 2.037E-06
2134 3.000E+05 7.B14E-09 1.393BE-06
2135 3.000E+05 7.433E-09 1.844E-06
2136 3.000E+05 7.071E-09 1.754E-06
2137 3.000E+05 6.726E-08 1.668E-06
2138 3.000E+05 6.398BE-09 1.587E-06
2139 3.000E+05 6.086E-09 1.509E-06
2140 3.000E+05 5.789E-09 1.436E-06
2141 3.000E+05 5.507E-02 1.366E-06
2142 3.000E+05 5.238E-09 1.29%E-06
2143 3.000E+05 4.983E-0%9 1.236E-06
2144 3.000E+05 4,.740E-09 1.175E-086
2145 3.000E+05 4.508E-09 1.118E-06
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A Case Study

Table D3. 1,1-Dichloroethene Emission Rate from Year 1959 to 2202 (concluded)

Refuse In Place

(Mg)

(Mg/yr)

(Cubic m/yr)
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.289E-09
.079E-09
.BE80E-08
.691FE-09
.511E-089
.340E-09
.177E-02
.022E-09
.B75E-03
.735E-09
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Somersworth, NH

Table D4. Chlorobenzene Emission Rate from Year 1959 to 2202
Source: H:\3000\030177~1.,000\030177~1.002\SOMMER~1\SOMERSWORTH. PRM

Lo : 170,00 m"*3 / Mg ***** User Mode Selection *****

k : 0.0500 1/yr ***** User Mode Selection *****

NMOC : 2380.00 ppmv ***** User Mode Selection *#¥**#
Methane @

58.0000 % volume

Carbon Dioxide
Air Pollutant
Molecular Wt =

Landfill Parameters

: Co-Disposal

Landfill

type

Year Opened :

Capacity :
Average Acceptance Rate Required from
Current Year to Closure Year :

: 42,0000 % volume
: Chlorohenzene (HAP/VOC)

112.56 Concentration =

1958
300000 Mg

Current Year :

0.00 Mg/year

0.020800 ppmV

2003 Closure Year: 2003

Model Results

Chlorokenzene (HAP/VOC) Emission Rate

Year Refuse In Place (Mg) (Mg/vyx) (Cubic m/yr)
1959 1.304E+04 1.861F-05 3.976E-03
1960 2.609E+04 3.632E-05 7.758E-03
1961 3.913E+04 5.316E-05 1.136E-02
1962 5.217E+04 6.919E-05 1.478E-02
1863 6.522E+04 8.443E-05 1.803E-02
1964 7.826E+04 9.892E-05 2.113E-02
1965 9.1320E+04 1.127E-04 2.40BE-02
1966 1.043E+05 1.258E-04 2.688E-02
1967 1.174E+05 1.383E-04 2.954E-02
15968 1.304E+05 1.502E-04 3.20BE-02
1969 1.435E+05 1.615F-04 3.449E-02
1870 1.565E+05 1.722E-04 3.678E-02
1971 1.696E+05 1.824E-04 3.897E-02
1972 1.826E+05 1.921E-04 4.104E-02
1873 1.957E+05 2.014E-04 4.302E-02
1974 2.0B7E+05 2.102E-04 4.489E-02
197% 2.217E+05 2.1B5E-04 4.,668BE-02
1976 2.348E+05 2.265E-04 4.838E-02
1877 2.478E+05 2.341FE-04 5.000E-02
1878 2.602E+05 2.413E-04 5.153E-02
1979 2.739E+05 2.481FE-04 5.300E-02
1280 2.870E+05 2.546E-04 5.439E-02
1981 3.000E+05 2.608E-04 5.571E-02
1982 32.000E+05 2.481E-04 5.299E-02
1983 3.000E+05 2.360E-04 5.041E-02
1984 3.000E+05 2.245E-04 4.795E-02
1585 3.000E+05 2.135E-04 4,561E-02
1986 3.000E+05 2.031E-04 4.339E-02
1987 3.000E+05 1.932E-04 4.127E-02
1988 3.000E+05 1.83BE-04 3.%26E-02
12989 3.000E+05 1.748E-04 3.734E-02
1290 3.000E+05 1.663E-04 3.552E-02
1991 3.000E+05 1.582E-04 3.37%E-02
1992 3.000E+05 1.505E-04 3.214E-02
1993 3.000E+05 1.431E-04 3.057E-02
1294 3.000E+05 1.362E-04 2.908E-02
1995 3.000E+05 1.295E-04 2.767E-02
1996 3.000E+05 1.232E-04 2.632E-02
1297 3.000E+05 1.172E-04 2.503E-02
1998 3.000E+05 1.115E-04 2.3B1E-02
1999 3.000E+05 1.060E-04 2.265E-02
2000 3.000E+05 1.009E-04 2.155E-02
2001 3.000E+05 9.595E-05 2.04%E-02
2002 3.000E+05 $.127E-05 1.8950E-02
2003 3.000E+05 8.682E-05 1.854E-02
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A Case Study

Table D4. Chlorobenzene Emission Rate from Year 1959 to 2202 (continued)

Year Refuse In Place (Mg) (Mg/yr) {Cubic m/yr)
2004 3.000E+05 8.258E-05 1.764E~02
2008 3.000E+05 7.B56E-05 1.678E-02
20086 3.000E+05 7.473E-05 1.596E~D2
2007 3.000E+05 7.108E-05 1.518E-02
2008 3.000E+05 6.762E=-05 1.444E-02
2009 3.000E+05 6.432E-05 1.374E-02
2010 3.000E+05 6.118E-05 1.307E-02
2011 3.000E+05 5.820E-05 1.243E-02
2012 3.000E+05 5.536E-D5 1.182E-D2
2013 3.000E+05 5.266E-05 1.125E-02
2014 3.000E+05 5,009E-05 1.070E-02
2015 3.000E+05 4.765E-05 1.018E-02
2016 3.000E+05 4.532E-05 9.681E-03
2017 3.000E+05 4.311E-05 9.209E~-03
2018 3.000E+05 4.101E-05 8.760E-03
2019 2.,000E+05 3.801E-05 8.333E-03
2020 3.000E+05 3.711E-05 7.926E-03
2021 3.000BE+05 3.530E-05 7.540E-03
2022 3.000E+05 3.358BE-05 7.172E-03
2023 3.000E+05 3.1%4E-05 6.822E-03
2024 3.000E+05 3.038E-05 6.4839E-03
2025 3.000E+05 2.89%0E-05 6.173E~D3
2026 3.000E+05 2,749E-05 5.872E-03
2027 3.000E+05 2.615E-05 5.586E-03
2028 3.000E+05 2,487E-05 5.313E-03
2029 3.000E+05 2.366E-05 5.054E-03
2030 3.000E+05 2.251E-05 4.808E-03
2031 3.000E+05 2,141E-05 4.573E-03
2032 3.000E+05 2,037E-05 4,350E-03
2033 3.000E+05 1.937E-05 4.138E-03
2034 3.000E+05 1.8B43E-05 3.936E-03
2035 32.000B+05 1.753E-05 3.744E-03
20386 3.000E+05 1.667E-05 3.561E-03
2037 3.000E+05 1.586E-05 3.388E-03
2038 3.000E+05 1.509E-05 3.223E-03
2038 3.000E+0% 1.435E-05 3.065E=D3
2040 3.000E+05 1.365E-05 2.916E-03
2041 3.000E+05 1.299E=-05 2.774E-03
2042 3.000E+05 1.235E-05 2.638E-03
2043 3.000E+05 1.175E-05 2.510E-D3
2044 3.000E+05 1.118E-05 2.387E-03
2045 3.000E+05 1.063E-05 2.27T1E-D3
2048 3.000E+05 1.011E-05 2.160E-03
2047 3.000E+05 9.620E-06 2.055E-03
2048 3.000E+05 9.151E-06 1.955E-03
2049 3.000E+05 8.704E-06 1.859E-03
2050 3.000E+05 8.280E-06 1.76%E-03
2051 3.000E+05 7.876E-06 1.682E-03
2052 3.000E+05 7.492E-086 1.600E-03
20563 3.000E+05 7.127E-06 1.522E=-D3
2054 3.000E+05 6.779E-06 1.448E-03
2055 3.000E+05 6.44BE-06 1.377E-03
20586 3.000E+05 6.134E-06 1.310E-03
2057 3.000E+05 5.835E-06 1.246E-03
2058 3.000E+05 5.550E-06é 1.186E-03
2058 3.000E+05 5.280E-0¢6é 1.1Z8E~D3
2060 3.000E+05 5.,022E-06 1.073E-03
2061 3.000E+05 4.777E-06 1.020E-03
2062 3.000E+05 4.544E-086 9.706E-04
2063 3.000E+05 4.323E-06 9.233E-04
2064 3.000E+05 4.112E-06 8.783E-04
2065 3.000E+05 3.911E-06 8.354E-04
2068 3.000E+05 3.720E-06 7.947E-04
2067 3.000E+05 3.539E-06 7.559E-04
2068 3.000E+05 3.366E-06 7.191E-04
2069 3.000E+05 3.202E-06 65.840E-04
2070 3.000E+05 3.046E-06 6.506E-04
2071 3.000E+05 2.897E-06 6.189E-04
2072 3.000E+05 2.756E-06 5.887E-04
2073 3.000E+05 2,622E-06 5.600E-04
2074 3.000E+05 2.494E-086 5.327E-04
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Somersworth, NH

Table D4. Chlorobenzene Emission Rate from Year 1959 to 2202 (continued)

Year Refuse In Place (Mg) (Mg/vyr) (Cubic m/yr)
2075 3.000E+05 2.372E-06 5.067E-04
2078 3.000E+05 2.257E-086 4.820E-04
2077 3.000E+05 2.146E-0¢6 4.585E-D4
2078 2.000E+05 2.042E-06 4.361E-04
2078 3.000E+05 1.942E-06 4.149E-04
2080 3.000E+05 1.848E-06 3.946E-04
2081 3.000E+05 1.757E-06 3.754E-04
2082 3.000E+05 1.672E-06 3.571E-04
2083 3.000E+05% 1.580E-06 3.397E-04
2084 3.000E+05 1.513E-06 3.231E-04
2085 3.000E+05 1.439E-06 3,.073E-04
20886 3.000E+05 1.369E-06 2.923E-04
2087 3.000E+05 1.302E-06 2.781E-04
2088 3.000E+05 1.238E-06 2.645E-04
20889 3.000E+05 1.178E-06 2.516E-04
2080 3.000E+05 1.121E-06 2.394E-04
2091 3.000E+05 1.066E-06 2.277E-04
2092 3.000E+05 1.014E-086 2.166E-04
2093 3.000E+05 9.645E-07 2.060E-04
2094 3.000E+05 9.174E-07 1.960E-04
2095 3.000E+05 8.727E-07 1.864E-04
2096 3.000E+05 8.301E-07 1.773E-04
2097 3.000E+05 7.897E-07 1.6B7E-04
2098 3.000E+05 7.511E=-07 1.604E-04
2099 3,000E+05 7.145E-07 1.526E-04
2100 3.000E+05 6.797E=-07 1.452E-04
2101 3.000E+05 6.465E=-07 1.381E-04
2102 3.000E+05 6.150E-07 1.314E-04
2103 3.000E+05 5.850E-07 1.250E-04
2104 3.000E+05 5.565E-07 1.189E-04
2105 3.000E+05 5,293E-07 1.131E-04
2108 3.000E+05 5.035E-07 1.075E-04
2107 3.000E+05 4,789E-07 1.023E-04
2108 3.000E+05 4.556E-07 9.7T31E-05
2109 3.000E+05 4.334E-07 9.257E-05
2110 3.000E+05 4 .122E=0D7 8.805E-05
2111 3.000E+05 3.921E-07 B.376E-05
2112 2.000E+05 3.730E=-07 7.9687E-05
2113 3.000E+05 3.548E-07 7.579E-05
2114 3.000E+05 3.375E-07 7.2098-05
2115 3.000E+05 3.210E-07 6.B58E-05
2316 3.000E+05 3.054E-07 6.523E-05
2117 3.000E+05 2,905E-07 6.205E-05
2118 3.000E+05 2.763E-07 5.902E-05
2119 3.000E+05 2.629E-07 5.,614E-05
2120 3.000E+05 2.500E-07 5.341E-05
2121 3.000E+05 2.378E-07 5.0B0E-05
2122 3.000E+05 2.262E-07 4 ,832E-05
2123 3.000E+05 2.152E-07 4.597E-05
2124 3.000E+05 2.047E-07 4.373E-05
2125 3.000E+05 1.947E-07 4.159E-05
2126 3.000E+05 1.852E-07 3.956E-05
2127 3.000E+05 1.762E-07 3.763E-05
2128 3.000E+05 1.676E-07 3.580E-05
2129 3.000E+05 1.594E-07 3.405E-05
2130 3.000E+05 1.517E-07 3.239%9E~-05
2131 3.000E+05 1.443E-07 3.0B1E-05
2132 3.000E+05 1.372E-07 2.931E-05
2133 3.000E+05 1.305E-07 2.788E-05
2134 3.000E+05 1.242E=-07 2.652E=-05
2135 3.000E+05 1.181E-07 2.523E-05
21386 3.000E+05 1.123E=07 2,400E-05
2137 3.000E+05 1.069E-07 2.283E-05
2138 3.000E+05 1.017E-07 2.171E-05
2139 3.000E+05 9.670E-08 2.065E-05
2140 2.000E+05 ©.198E-08 1.965E=-05
2141 3.000E+05 8.750E-08 1.86%9E-05
2142 3.000E+05 B8.323E-08 1.778E-05
2143 3.000E+05 7.917E-08 1.691E-05
2144 3.000E+05 7.531E-08 1.609E-05
2145 3.000E+05 7.164E-08 1.530E-05
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A Case Study

Table D4. Chlorobenzene Emission Rate from Year 1959 to 2202 (concluded)

Year Refuse In Place (Mg) (Mg/yr) {Cubic m/yr)
2146 3.000E+05 6.814E-08 1.455E-05%
2147 3.000E+05 5.482E-08 1.385E-05
2148 3.000E+05 6.166E-08 1.317E-05
2149 3.000E+05 5.865E-08 1.253E-05
2150 3.000E+05 5.579E-08 1.192E-05
2151 3.000E+05 5.307E-08 1.134E-05
2152 3.000E+05 5.048E-08 1.078E-05
2153 3.000E+05 4.802E-08 1.026E-05
2154 3.000E+05 4.568E-08 9,757E-06
2155 3.000E+05 4.345E-08 9.281E-06
2156 3.000E+05 4,133E-08 8.828E-06
2157 3.000E+05 3.931E-08 8.397E-06
2158 3.000E+05 3.740E-08 7.988E-06
215% 3.000E+05 3.557E-08 7.5%BE-06
2160 3.000E+05 3.384E-08 T.228E-06
2161 2.,000E+05 3.219E-08 6.875E-06
2162 3.000E+05 3.062E-08 6.540E-06
21863 3.000BE+05 2.912E-08 6.221E-08
2164 3.000E+05 2.770E-08 5.918E-06
2165 3.000E+05 2.635E-08 5.629E-06
2166 3.000E+05 2.507E-08 5.354E-06
2167 3.000E+05 2.385E-08 5.093E~-06&
2168 3.000E+05 2,268E-08 4,845E-06
2169 3.000E+05 2.158E-08 4.609E-06
2170 3.000E+05 2,052E-08 4,384E-06
2171 3.000E+05% 1.952E-08 4.170E-086
2172 3.000E+05 1.857E-08 3.967E-06
2173 3.000E+05 1,.767E-08 3.773E-086
2174 3.000E+05 1.680E-08 3.5B89E-06
2175 3.000E+05 1.598E-08 3.414E-086
2176 3.000E+05 1.520E-08 3.24BE-06
177 3.000E+05 1.4486E-08 3.089E-086
2178 3.000E+05 1.376E-08 2.939E-06
2178 3.000E+05 1.308E-08 2.795E~-06
2180 3.000E+05 1.245E-08 2.659E-086
2181 3.000E+0% 1.184E-08 2.528E-06
2182 3.000E+05 1.126E-08 2.406E-086
2183 3.000E+05 1.071E-08 2.289E-06
2184 3.000E+05 1.019E-08 2.177E-06
2185 3.000E+05 2.695E-09 2.071E-06
2186 3.000E+05 9.222E-09 1.970E-06
2187 3.000E+05 g.772E-08 1.874E-06
2188 3.000E+05 8,344E-09 1.782E-06
2189 3.000E+05 7.937E-09 1.6%95E-06
2190 3.000E+05 7.550E-09 1.613E-06
2191 3.000E+05 7.182E-09 1.534E-06
2192 3.000E+05 6.832E-09 1.459E-06
2153 3.000E+05 6.429E-09 1.388E-06
2194 3.000E+05 6.182E-09 1.320E-06
219% 3.000E+05 5.880E-09 1.256E-06
2196 3.000E+05 5.593E-09 1.195E-06
2197 3.000E+05 5.321E-09 1.136E-06
2198 3.000E+05 5.061E-09 1.081E-086
2199 3.000E+05 4.814E-09 1.028E-06
2200 3.000E+05 4 ,580E-09 5.782E-07
2201 3.000E+05 4.356E-09 9.305E~D7
2202 3.000E+05 4,144E-09 8.851E-07
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Somersworth, NH

Table D5. Benzene Emission Rate from Year 1959 to 2202

Source: H:\3000\030177~1.000\030177~1.002\SOMMER~1\SOMERSWORTH. FRM

Model Parameters

Lo ¢ 170.00 m*3 / Mg ***** User Mode Selection **+**

k : 0.0500 1/yr ***** User Mode Selection *#*#*#*

NMOC : 2380.00 ppmv ***** User Mode Selection ***s*
Methane :

58.0000 % volume

Carbon Dioxide

Air Pollutant :

Molecular Wt =

: 42,0000 % volume
(HAP /VOC)
Concentration =

Benzene
78.12

0.244000 pprv

: Co-Disposal

Landfill

type

Year Opened :

Capacity :
Average Acceptance Rate Reguired from
Current Year to Closure Year :

% 2 e e Y R R B S S S W N S N S S N O L N S O N P NN N S B R AR SR

Model Results

1958
300000 Mg

Current Year :

2003 Closure Year:

0.00 Mg/year

2003

Benzene (HAP/VOC) Emission Rate

Year Refuse In Place (Mg) (Mg/vr) (Cubic m/yr)
1855 1.304E+04 1.515E-04 4.664E-02
1960 2.60%E+04 2.957E~04 9,101E-02
1961 3.913E+04 4 .32BE-04 1.332E-01
1962 5.217E+04 5.633E-04 1.734E-01
1963 6.522E+04 6.87T4E-04 2.115E-01
1964 7.826E+04 8.054FE-04 2.479E-01
1965 9.130E+04 9.177E-04 2.824E-01
1966 1.043E+05 1.024E-03 3.153E-01
1967 1.174E+05 1.126E-03 3.466E-01
1968 1.304E+05 1.223E-03 3.763E-01
1969 1.435E+05 1.315E-03 4.046E-01
1970 1.565E+05 1.402E-03 4.315E-01
1971 1.696E+05 1.485E-03 4.571E-01
1972 1.826E+05 1.564E-03 4.814E-01
1973 1.957E+05 1.640E-03 5.046E-01
1974 2.087E+05 1.711E-03 5.266E-01
1975 2.217E+05 1.779E-03 5.476E-01
1976 2.348E+05 1.844E-03 5.675E-01
1977 2.478E+05 1.906E-03 5.865E-01
1978 2.609E+05 1.964E-03 6.045E-01
1979 2.739E+05 2.020E-03 6.217E-01
1580 2.870E+05 2.073E-03 6.380E-01
1981 3.000E+05 2.123F-03 6.535E-01
1882 3.000E+05 2.020E-03 6.217E~D1
1983 3.000E+05 1.921E-03 5.913E-01
1984 3.000E+05 1.B28BE-03 5,.625E-01
1985 3.000E+05 1.739E-03 5.351E-01
1286 3.000E+05 1.654E-03 5.020E-01
1987 3.000E+05 1.573E-03 4.841E-01
1988 3.000E+05 1.4%6E-03 4,605E-01
1989 3.000E+05 1.423E-03 4.381E-01
1980 3.000E+05 1.354E-03 4.167E-01
1991 3.000E+05 1.288FE-03 3.964E-01
19392 3.000E+05 1.225E-03 3.771E-01
1993 3.000E+05 1.165E-03 3.587E-01
1994 3.000E+05 1.109E-03 3.412E-01
1995 3.000E+05 1.054E-03 3.245E-01
1996 3.000E+05 1.003E-03 3.087E-01
1997 3.000E+05 9.541E-04 2.937E-01
1998 3.000E+05 9.076E-04 2.793E-01
1999 3.000E+05 8.633E-04 2.657E-01
2000 3.000E+05 8.212E-04 2.527E-01
2001 3.000E+05 7.812E-04 2.404E-01
2002 3.000E+05 7.431E-04 2.287E-01
2003 3.000E+05 7.068E-04 2.175E-01
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A Case Study

Table D5. Benzene Emission Rate from Year 1959 to 2202 (continued)

Refuse In FPlace

(Mg}

(Mg/yr)

{Cubic m/yr)

PV P 1S T I 7 P O PV P S P % I R S R W PV P S 1% T S B PSPV S T % S P S 7 P PV O IR 7 P PN Y T P P O PR S R PV P ' L T S PSPV LS T T S R PSP PR S S % PSR PR S B

.000E+0S
.000E+05
.000E+05
.O00E+05
.000E+05
.000E+05
.000E+05
.0D0E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05%
.000E+05
.000E+05
.000E+05
.000E+05
.0D0E+05
.000E+05
.000E+05
.000E+05
.000E+05
. 000DE+05
.000E+05
LO0D0E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
. 000E+05
.0D00E+05
.000E+05
.000E+05
.000E+0Q5
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000DE+05
.000E+05
.00DE+05
.000E+05
.000E+05
.000E+05
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.724E-04
.396E-04
.084E-04
.787E-04
.505E-04
.236E-04
. 981E-04
.138E-04
.507E-04
.287E-04
.078E-04
.879E-04
. 690E-04
.510E-04
.338%E-04
.176E-04
.021E-04
.B874E-04
. T34E-04
.600E-04
LATAE-04
.353E-04
.23BE-04
.128E-04
.025E-04
.926E-04
.B32E-04
. T43E-04
.658E-04
.577E-04
.500E-04
.427E-04
.357E-04
.291E-04
.22BE-04
.168E-04
.111E-04
.057E-04
.006E-04
.566E-05
-100E-05
. 656E-05
.234E-05
.832E-05
.450E-05
.087E-05
.141E-05
.412E-05
.100E-05
.802ZE-05
.518E-05
.250E-05
. 994E-05
.750E-05
.519E-05
.288E-05
.0B9E-05
.888%E-05
.T00E-05
.519E-05
.348E-05
.184E-05
.029E-05
.BB1E-05
.741E-05
. 607E-05
.480E-05
.359E-05
.244E-05
.134E-05
.030E-05

.069E-01
. 968E-01
L.872E-01
.781E-01
. 694E-01
.612E-01
.533E-01
-458E-01
.387E-01
.319E-01
«255E-01
.194E-01
.136E-01
-0B0OE-01
. 028E-01
. T1SE-02
. 298E-02
.845E-02
.413E-02
.003E-02
.613E-02
.241E-02
.BBBE-02
.552E-02
L233E-02
.92%E~02
.640E-02
. 365E-02
.103E-02
.854E-02
.617TE-02
.392E-02
.178E-02
.974E-02
.780E-02
.596E-02
.421E-02
.254E-02
.095E-02
. 944E-02
.801E-02
.664E-02
.534E-02
.410E-02
.293E-02
.181E-02
.075E-02
. 974E-02
.877E-02
. 786E-02
.699E-02
. 616E-02
.537E-02
.462E-02
.391E-02
. 323E-02
.258E-02
.197E-02
.139E-02
.083E-02
.030E-02
.800E-03
-322E-03
.868E-03
.435E-03
.024E-03
.632E-03
.260E-03
. 9086E-03
6.569E-03
6.249E-03
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Somersworth, NH

Table D5. Benzene Emission Rate from Year 1959 to 2202 (continued)

Refuse In Flace

{Mg)

(Mg/yr)

(Cubic m/yr)

.000E+05
.000E+05
.000E+05
.000E+05
. 000E+D5
.000E+05
. 000E+05
.000E+05
. 000E+05
.000E+05
. 000E+05
.000E+05
. 000E+D5
. 000E+05
.000E+D5
.000E+05
.000E+05
.000E+05
. 000E+D5
.000E+05
.000E+05
.000E+D5
. 000E+05
.000E+05
. 000E+05
. 000E+05
.000E+05
.000E+05
. 000E+05
. 000E+05
.000E+05
.000E+05
. 000E+05
.000E+05
.000E+05
. 000E+D5
. 000E+05
.000E+05
.000E+05
. 000E+05
-000E+05
.000E+05
.000E+05
.000E+05
. 000E+05
. 000E+D5
.000E+05
. 000E+05
.000E+05
.000E+05
. 000E+05
. 000E+05
.000E+05
. 000E+05
. 000E+05
.000E+D5
. 000E+05
.000E+05
.000E+05
. 000E+D5
.000E+05
.000E+0D5
-000E+05
. 000E+05
.000E+05
. 000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05

[PV VIS V0% IR % S S VG PV S S W PV P VI P R P T P 7 PV PR I PV T TP I S Y B PV PV VIR VR TV S I U O I WY P P 0% U OV P S O R WU S TP VR S I B O R U B

.931E-05
.837E-05
.T48E-05
.662E-05
.581E-05
.504E-05
.431E-05
.361E-05
L295E-05
.231E-05
«171E-05
.114E-05
.060E-05
.008E-05
.5921E-06
.123E-06
.67T8E-06
.255E-06
.852E-06
.469E-06
.105E-06
.758E-06
.429E-06
.115E-06
.817E-06
.533E-06
.264E-06
.007E-06
.163E-06
.530E-06
.309E-06
.099E-086
.899E-06
.709E-06
.528E-06
.356E-06
.193E-06
.037E-06
.B89E-06
.T48E-06
.614E-06
.486E-06
.365E-06
.250E-06
.140E-06
.036E-06
.936E-06
.842ZE-06
.752E-06
.66TE-06
.5B5E-06
.508E-06
.434F-06
.365E-06
.29BE-086
.235E-06
.174E-06
L117E-06
.063E-06
.011E-06
.616E-07
.147E-07
-701E-07
.276E-07
.873E-07
.489E-07
.123E-07
.TT6E-07
.446E-07
131E-07
.832E-07
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.403E-03
-189E~-03
. 984E-03
.790E-03
. 605E-03
.429E-03
. 262E-03
-103E-03
. 952E-03
.808E-03
.671E-03
.541E-03
L.417E-03
.299E-03
.187E-03
.080E-03
. 979E-03
.882E-03
. 790E-03
.703E-03
. 620E-03
.541E-023
.466E-03
. 394E-03
.326E-03
.262E-03
. 200E-03
.142E-03
.086E-03
.033E-03
.B25E-04
.346E-04
.890E-04
LA5TE-04
.044E-04
. 652E-04
.279E-04
. 924E-04
.586E-04
. 265E-04
. 959E~04
. 662E-04
.392E-04
.129E-04
.878E-04
.G41E-04
.415E-04
.200E-04
. 995E~04
.B00E-04
.615E-04
.438E-04
.271E-04
.111E-04
. 959E-04
.815E-04
.678E-04
.547E-04
.423E-04
.305E-04
.192E-04
.085E-04
. 984E-04
.887E-04
.795E~-04
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A Case Study

Table D5. Benzene Emission Rate from Year 1959 to 2202 (concluded)

Year

Refuse In Place

(Mg)

(Mg/yr)

(Cubic m/yr)

21486
2147
2148
2149
2150
2151
2152
2153
2154
2155
2156
2157
2158
2159
2160
2161
216z
2163
2164
2165
21686
2167
2168
2169
2170
2E51
2172
2173
2174
2XY5
2176
21717
2178
2179
2180
2181
218z
2183
2184
2185
21886
2187
2188
2189
2120
2181
219z
2193
2194
2195
2196
2197
2198
2199
2200
2201
2202

S S R UV S PV P S PV S S TR PV PV YIS O S T P P T G PSS T T P P S T S P P 1% TPV P R % R P T PRV PV % PR I PV PV P % T RS B

.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
. 000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
. 000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.0D00E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.0D00E+05
.000E+05
.000E+05
. 000E+05
.000E+05
.000E+05
.000E+05
.000E+05
-000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
. OD0E+05
-000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
. O00E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
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.548E-07
+277E-07
.020E-07
. TTS5E-07
.542E-07
.321E-07
-110E-07
. 3038E-07
+T19E-07
.537E-07
.365E-07
.201E-07
.D45E-07
-B96E-07
. THHE=07
.621E-07
.493E-07
.371E-07
.256E-07
.146E-07
-041E-07
.941E-07
.847E-07
.757E-07
.671E-07
.589E-07
.512E-07
.438E-07
.368E-07
.301E-07
.238E-07
.178E-07
.120E-07
.065E-07
.013E-07
.641E-08
.170E-08
.723E-08
.298E-08
.893E-08
.508E-08
.142E-08
. 194E-08
.462E-08
.147E-08
.B47E-08
.562E-08
.291E-08
.033E-08
. 187E-08
.554E-08
.332E-08
.121E-08
.920E-08
.128E-08
.547E-08
.374E-08
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.T07E-04
. 624E-04
.545E-04

470E-04
398E-04

. 330E-04
.265E-04
.203E-04
.145E-04
. 083E-04
.036E-04
.851E-05
.370E-05
. 913E-05
.479E-05
.065E-05
. 672E-05
. 298E-05
. 942E-05
. 603E-05
.2B1E-05
. 975E-05

683E-05

. 406E-05
.143E-05

892E-05

. 653E-05
.426E-05
.210E-05

005E-05

.B10E-05
.624E-05
.447E-05
.279E-05
.118E-05
. 967E-05

822E-05
GB5E-05

-554E-05
429E-05
.311E-05
.126E-05
.091E-05

989E-05

. B92E-05
. 800E-05
. T1Z2E-05
. 628E-05
.549E-05
.473E-05

402E-05

-333E-05
. 268E-05
. 206E-05
.147E-05
.092E-05
.038E-05



Somersworth, NH

Table D6. Chloroethane Emission Rate from Year 1959 to 2202

Source: H:\3000\030177~1.000\030177~1.002\SOMMER~1\SOMERSWORTH. FRM

Model Parameters

Lo ¢ 170.00 m*3 / Mg ***** User Mode Selection **+**

k : 0.0500 1/yr ***** User Mode Selection *#*#*#*

NMOC : 2380.00 ppmv ***** User Mode Selection ***s*
Methane :

58.0000 % volume

Carbon Dioxide
Air Pollutant
Molecular Wt =

: 42.0000 % volume
: Chloroethane
64.52

Concentration =

0.408000 pprv

: Co-Disposal

Landfill

type

Year Opened :

Capacity :
Average Acceptance Rate Reguired from
Current Year to Closure Year :

% 2 e e Y R R B S S S W N S N S S N O L N S O N P NN N S B R AR SR

Model Results

1958
300000 Mg

Current Year :

2003 Closure Year:

0.00 Mg/year

2003

Chloroethane (HAP/VOC)

Emission Rate

Year Refuse In Place (Mg) (Mg/vyr) (Cubic m/yr)
1855 1.304E+04 2.093E-04 7.79%E-02
1960 2.60%E+04 4.0B4E-04 1.522E-01
1961 3.913E+04 5.978E-04 2.227E-01
1962 5.217E+04 7.779E-04 2.899E-01
1963 6.522E+04 9.493E-04 3.537E-01
1964 7.826E+04 1.112E-03 4.145E-01
1965 9.130E+04 1.267E=-03 4,.722E-01
1966 1.043E+05 1.415E-03 5.272E-01
1967 1.174E+05 1.555E-03 5.795E-01
1968 1.304E+05 1.68B9E-03 6.292E-01
1969 1.435E+05 1.815E-03 6.765E-01
1970 1.565E+05 1.936E-03 7.215E-01
1971 1.696E+05 2.051E-03 7.643E-01
1972 1.826E+05 2.160E-03 8.050E-01
1973 1.957E+05 2.264F-03 8.438E-01
1974 2.087E+05 2.363E-03 8.806E-01
1975 2.217E+05 2.457E-03 9.156E-01
1976 2.348E+05 2.547E-03 9.4%0E-01
1977 2.478E+05 2.632E-03 9.807E-01
1978 2.609E+05 2.713E-03 1.011E+00
1979 2.739E+05 2.790E-03 1.040E+00
1580 2.870E+05 2.863E-03 1.067E+00
1981 3.000E+05 2.933F-03 1.093E+00
1882 3.000E+05 2.720E-03 1.038E+00
1983 3.000E+05 2.654E-03 9.888E-01
1984 3.000E+05 2.524E-03 9.406E-01
1985 3.000E+05 2.401E-03 8.947E-01
1286 3.000E+05 2.2B4E-03 8.511E-01
1987 3.000E+05 2.173E-03 8.096E-01
1988 3.000E+05 2.0687E-03 7.701E-01
1989 3.000E+05 1.966E-03 7.325E-01
1980 3.000E+05 1.870E-03 6.3968E-01
1991 3.000E+05 1.779E-03 6.628E-01
19392 3.000E+05 1.692E-03 6.305E-01
1993 3.000E+05 1.609E-03 5.9%7E-01
1994 3.000E+05 1.531E-03 5.705E-01
1995 3.000E+05 1.456E-03 5.427E-01
1996 3.000E+05 1.385E-03 5.162E-01
1997 3.000E+05 1.318E-03 4.910E-01
1998 3.000E+05 1.253E-03 4,.671E-01
1999 3.000E+05 1.192E-03 4.443E-01
2000 3.000E+05 1.134E-03 4.226E-01
2001 3.000E+05 1.079E-03 4.020E-01
2002 3.000E+05 1.026E-03 3.824E-01
2003 3.000E+05 9.762E-04 3.638E-01
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A Case Study

Table D6. Chloroethane Emission Rate from Year 1959 to 2202 (continued)

Year Refuse In Place (Mg) (Mg/yr) {Cubic m/yr)
2004 3.000E+05 9.286E-04 3.460E-01
2005 3.000E+05 8.833E-04 3.291E-01
20086 3.000E+05 8.402E-04 3.1321E-01
2007 3.000E+05 7.992E-04 2.978E-01
2008 3.000E+05 7.602E-04 2.833E-01
2009 3.000E+05 7.232E-04 2.695E-01
2010 3.000E+05 6.879E-04 2.563E-D1
2011 3.000E+05 6.543E-04 2.438E-01
2012 3.000E+05 6.224E-04 2.319E-D1
2013 3.000E+05 5.921E-04 2.206E-01
2014 3.000E+05 5,632E-04 2,099E-01
2015 3.000E+05 5.357E-04 1.99%6E-01
2016 3.000E+05 5.096E-04 1.89%E-01
2017 3.000E+05 4.848BE-04 1.806E~-01
2018 3.000E+05 4.611E-04 1.718E~-01
2019 2.,000E+05 4.,386E-04 1.634E-01
2020 3.000E+05 4.172E-04 1.555E-01
2021 3.000BE+05 3.969E-04 1.4739E-01
2022 3.000E+05 3.775E=-04 1.407E-01
2023 3.000E+05 3.591E-04 1.338E-01
2024 3.000E+05 3.416E-D4 1.273E~-01
2025 3.000E+05 3.248E-04 1.211E~D1
2026 3.000E+05 3.091E-04 1.152E-01
2027 3.000E+05 2.940E-04 1.096E-01
2028 3.000E+05 2,797E-04 1.042E-01
2029 3.000E+05 2.660E-04 9.914E-02
2030 3.000E+05 2.531E-04 9.430E-02
2031 3.000E+05 2.407E-04 8.970E-02
2032 3.000E+05 2,290E-04 8.533E-02
2033 3.000E+05 2.178E-04 g.117E-02
2034 3.000E+05 2.07ZE-04 7.721E-02
2035 32.000B+05 1.971E-04 7.344E-02
20386 3.000E+05 1.875E-04 6.986E-02
2037 3.000E+05 1.783E-04 6.645E-02
2038 3.000E+05 1.696E-04 6.321E-02
2038 3.000E+0% 1.614E-04 6.01l3E=D2
2040 3.000E+05 1.535E-04 5.720E-02
2041 3.000E+05 1.460E-04 5.441E-02
2042 3.000E+05 1,389E-04 5.175E-02
2043 3.000E+05 1.321E-04 4.923E-0D2
2044 3.000E+05 1.257E-04 4.683E-02
2045 3.000E+05 1.195E-D4 4.454E-02
2048 3.000E+05 1.137E-04 4,237E-02
2047 3.000E+05 1.082E-04 4.031E-02
2048 3.000E+05 1.029E-04 3.834E-02
2049 3.000E+05 9,787E-05 3.647E-02
2050 3.000E+05 9.310E-05 3.469E-02
2051 3.000E+05 8.856E-05 3.300E-02
2052 3.000E+05 8.424E-05 3.139E-02
20563 3.000E+05 g.013E-D5 2.9%986E-0D2
2054 3.000E+05 7.622E-05 2.840E-02
2055 3.000E+05 7.250E-05 2.702E-02
20586 3.000E+05 6.897E-05 2.570E-02
2057 3.000E+05 6.560E-05 2.445E-02
2058 3.000E+05 6.240E-05 2.325E-02
2058 3.000E+05 5.936E-05 2.212E~D2
2060 3.000E+05 5.647E-05 2,104E-02
2061 3.000E+05 5.371E-05 2.002E-02
2062 3.000E+05 5.109E-05 1.904E-02
2063 3.000E+05 4.860E-05 1.811E-02
2064 3.000E+05 4.623E-05 1.723E-02
2065 3.000E+05 4,398E-05 1.638E-D2
2068 3.000E+05 4.183E-05 1.559E-02
2067 3.000E+05 3.979E-05 1.483E-02
2068 3.000E+05 3.785E-05 1.410E-02
2069 3.000E+05 3.600E-05 1.342E-02
2070 3.000E+05 3.425E-05 1.276E-02
2071 3.000E+05 3.258E-05 1.214E~-D2
2072 3.000E+05 3.099E-05 1.155E-02
2073 3.000E+05 2,948E-05 1.098E-02
2074 3.000E+05 2.804E-05 1.045E-02
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Somersworth, NH

Table D6. Chloroethane Emission Rate from Year 1959 to 2202 (continued)

Year Refuse In Flace (Mg) (Mg/vr) (Cubic m/yr)
2075 3.000E+05 2.667E-05 9.33%E-03
2078 3.000E+05 2.537E-05 9.455E-03
2077 3.000E+05 2.413E-05 8.993E-03
2078 3.000E+05 2.296E-05 8.555E-03
2079 3.000E+05 2.184E-05 8.138E-03
2080 3.000E+05 2.077E-05 7.741E-03
2081 3.000E+05 1.976E-05 7.363E-03
2082 3.000E+05 1.880E-05 7.004E-03
2083 3.000E+05 1.788E-05 6.662E-03
2084 3.000E+05 1.701E-05 65.338E-03
2085 3.000E+05 1.618E-05 6.028E-03
2086 3.000E+05 1.539E-05 5.734E-03
2087 3.000E+05 1.464E-05 5.455E-03
2088 2.000E+05 1.3%2E-05 5.189E-03
2089 3.000E+05 1.325E-05 4,936E-03
2090 3.000E+05 1.260E-05 4,.695E-03
2081 3.000E+05 1.198E-05 4.466E-03
2092 3.000E+05 1.140E-05 4.248E-03
2083 3.000E+05 1.084E-05 4.041E-03
2094 3.000E+05 1.032E-05 3.844E-03
2095 3.000E+05 9.812E-06 3.656E-03
20986 3.000E+05 9.334E-06 3.478E-03
2097 3.000E+05 8.879E-06 3.308E-03
2098 3.000E+05 8.446E-06 3.147E-03
2099 3.000E+05 8.034E-06 2.994E-03
2100 3.000E+05 T.642E-086 Z2.B4BE-03
2101 2.000E+05 T.269F-06 2.709E-03
2102 3.000E+05 5.915E-06 2.577E-03
2103 3.000E+05 6.577E-086 2.451E-03
2104 3.000E+05 6.257E-06 2.331E-03
2105 3.000E+05 5.951E-06 2.21BE-03
2106 3.000E+05 5.661FE-06 2.110E-03
2107 3.000E+05 5.3B5E-0¢6 2.007E-02
2108 3.000E+05 5.122E-06 1.908%E-03
2109 3.000E+05 4.873E-06 1.816E-03
2110 3.000E+05 4.635E-086 1.727E-03
2111 3.000E+05 4.409F-06 1.643E-03
2112 3.000E+05 4.194E-086 1.563E-02
2113 3.000E+05 3.989E-06 1.487E-03
2114 3.000E+05 3.795E-06 1.414E-03
2115 3.000E+05 3.610E-086 1.345E-03
2116 3.000E+05 3.434E-086 1.280E-03
2117 3.000E+05 3.266E-06 1.217E-03
2118 3.000E+05 3.107E-086 1.158E-03
2119 3.000E+05 2.955E-06 1.101E-023
2120 3.000E+05 2.811E-086 1.04BE-02
2121 2.000E+05 2.67T4E-06 9.965E-04
2122 2.000E+05 2.544F-06 9.479E-04
2123 3.000E+05 2.420E-06 9.017E-04
2124 32.000E+05 2.302E-086 8.577E-04
2125 3.000E+05 2.189E-06 8.159E-04
2126 3.000E+05 2.083E-086 7.761E-04
2121 3.000E+05 1.281E-06 7.3B2E-04
2128 3.000E+05 1.884FE-086 7.022E-04
2129 3.000E+05 1.793E-06 6.680E-04
2130 3.000E+05 1.705E-06 6.354E-04
2131 3.000E+05 1.622E-06 6.044E-04
2132 3.000E+05 1.543E-06 5.749E-04
2133 3.000E+05 1.468E-06 5.46%E-04
2134 3.000E+05 1.396E-06 5.202E-04
2135 3.000E+05 1.328E-06 4.948E-04
2136 3.000E+05 1.263E-06 4,.707E-04
2137 3.000E+05 1.202E-06 4.478E-04
2138 3.000E+05 1.143E-06 4.259E-04
2139 3.000E+05 1.087E-06 4.051E-04
2140 3.000E+05 1.034E-086 3.854E-04
2141 3.000E+05 9.838E-07 3.666E-04
2142 3.000E+05 9.358E-07 3.487E-04
2143 3.000E+05 8.902E-07 3.317E-04
2144 3.000E+05 8.467E-07 3.155E-04
2145 3.000E+05 8.054E-07 3.001E-04
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A Case Study

Table D6. Chloroethane Emission Rate from Year 1959 to 2202 (concluded)

Refuse In FPlace

(Mg}

(Mg/yr)

{Cubic m/yr)

WwwwwwwwwwwwwwWwwwwwwWwwbwwwwwwwwwbwowwwwwwiowbwiwwblwwbwwwwwbwwiw

.000E+05
-000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
. 000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.0D0E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
-000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
. 000E+05
. 000E+05
.000E+05
.000E+05
.000E+05
.000E+05
. 000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05

BN - -0 WVWOYORRREFEFFERFEFRFRRERPEPEFRPFERPMRRDRORDNNMDODWWWW:D &G &EOWMOO O oo~ -]

D-26

. 662E-07
.28BE-07
. 933E-07
.594E-07
.273E-07
.967E-07
. 676E-07
.399E-07
.136E-07
.885E-07
«G4TE-07
.420E-07
.205E-07
.000E-07
.805E-07
.619E-07
.443E-07
.275E-07
.115E-07
. 963E-07
.B813E-07
. 681E-07
.550E-07
.426E-07
.308E-07
.195E-07
.088BE-07
. 286E-07
.BBSE-07
. T97E-07
. 110E-07
.626E-07
.547E-07
.471E-07
-400E-07
.331E-07
.266E-07
.205E-07
+146E-07
.020E-07
-037E-07
.BE3E-08
.382E-08
. 925E-08
.489E-08
.075E-08
.681E-08
.307E-08
.950E-08
.B11E-08
.289E-08
. 982E-08
.691E-08
.413E-08
.149E-08
.898E-08
.659E-08

.B55E-04
.716E-04
.583E-04
L45T7E-04
.337E-04
.223E-04
.115E-04
.012E-04
. 2914E-04
.820E-04
. T32E-04
.64 7E-04
.567E-04
-490E-04
.418E-04
.348E-04
. 283E-04
.220E-04
.161E-04
.104E-04
.050E-04
. 981E-05
.504E-05
.040E-05
.599E-05
.1BOE-05
.781E-05
.401E-05
.040E-05
. 627E-05
.370E-05
.060E~-05
. T64E-05
.483E-05
.2186E-05
. 961E-05
.T19E-05
.489E-05
.270E-05
. D62E-05
.864E-05
. 675E-05
.496E-05
. 326E-05
.163E-05
. D0SE-05
.862E-05
. T23E-05
.590E-05
464E-05
. 344E-05
. 223E-05
.121E-05
.0D17E-05
. 919E-05
. B25E~05
1.736E-05

PHRMNONMNMRNNMNMNNWWRWWRRRESs &SRO d00COORFRFRFRFRRPRPRERRPARPERRRPRDNBDNMNNODNNDN



Somersworth, NH

Table D7. Dichlorobenzene Emission Rate from Year 1959 to 2202
Source: H:\3000\030177~1.000\030177~1.002\SOMMER~1\SOMERSWORTH. PRM

Model Parameters

Lo : 170.00 m*3 / Mg ***** User Mode Selection **+**

k : 0.0500 1/yr ***** User Mode Selection *#*#*#*

NMOC : 2380.00 ppmv ***** User Mode Selection *d*t*

Methane : 58.0000 % volume

Carbon Dioxide : 42.0000 % volume

Air Pollutant : Dichlorcbenzene (VOC/HAP for 1,4 isomer)
Molecular Wt = 147.00 Concentration = 0.428800 ppmV

Landfill type : Co-Disposal
Year Opened : 1558 Current Year : 2003 Closure Year: 2003
Capacity : 300000 Mg
Average Acceptance Rate Required from
Current Year to Closure Year : 0,00 Mg/year

S eSS e s N NN SRS SN NSNS E S NSRS N S E RS

Model Results

Dichlorcohenzene (VOC/HAP for 1,4 isomer) Emission Ra

Year Refuse In Place (Mg) (Mg/yr) (Cubic m/yr)
1855 1.304E+04 5.012E-04 8.197E-02
1960 2.60%E+04 9.779E~D4 1.5929E-01
1961 3.913E+04 1.431E-03 2.341E-01
1962 5.217E+04 1.863E-03 3.047E-01
1963 6.522E+04 2.273E-03 3.718E-01
1964 7.826E+04 2.663E-03 4.356E-01
1965 9.130E+04 3.035E-03 4.963E-01
1966 1.043E+05 3.38BE-03 5.541E-01
1967 1.174E+05 3.724FE-03 6.090E-01
1968 1.304E+05 4.043E-03 6.6813E-01
1969 1.435E+05 4.347E-03 7.110E-01
1970 1.565E+05 4.636E-03 7.583E-01
1971 1.696E+05 4,911E-03 8.033E-01
1972 1.826E+05 5.173E-03 8.461E-01
1973 1.957E+05 5.422E-03 8.868E-01
1974 2.087E+05 5.659E-03 9.255E-01
1975 2.217E+05 5.884E-03 9.623E-01
1976 2.348E+05 5.098E-03 9.974E-01
1977 2.478E+05 6.302E-03 1.031E+00
1978 2.609E+05 6.496E-03 1.062E+00
1979 2.739E+05 6.680E-03 1.093E+00
1580 2.870E+05 6.855E-03 1.121E+00
1981 3.000E+05 7.022FE-03 1.149E+00
1882 3.000E+05 6.680E-03 1.092E+00
1983 3.000E+05 6.354E-03 1.039E+00
1984 3.000E+05 65.044E-03 9.885E-01
1985 3.000E+05 5.749E-03 9.403E-01
1286 3.000E+05 5.469E-03 8.3245E-01
1987 3.000E+05 5.202E-03 8.50BE-01
1988 3.000E+05 4.948E-03 8.093E-01
1989 3.000E+05 4.707E-03 7.699E-01
1980 3.000E+05 4.478E-03 7.323E-01
1991 3.000E+05 4.259E-03 6. 966E-01
19392 3.000E+05 4,051E-03 6.626E-01
1993 3.000E+05 3.854FE-03 6.303E-01
1994 3.000E+05 3.666E-03 5.896E-01
1995 3.000E+05 3.487E-03 5.703E-01
1996 3.000E+05 3.317E-03 5.425E-01
1997 3.000E+05 3.155E-03 5.161E-01
1998 3.000E+05 3.001E-03 4,809E-01
1999 3.000E+05 2.855E-03 4.669E-01
2000 3.000E+05 2.716E-03 4,.442E-01
2001 3.000E+05 2.583E-03 4.225E-01
2002 3.000E+05 2.457E-03 4.019E-01
2003 3.000E+05 2.337E-03 3.823E-01

continued
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A Case Study

Table D7. Dichlorobenzene Emission Rate from Year 1959 to 2202 (continued)

Year Refuse In Place (Mg) (Mg/yr) {Cubic m/yr)
2004 3.000E+05 2,.223E-03 3.637E-01
2005 3.000E+05 2.115E-03 3.459E-01
20086 3.000E+05 2.012E-03 3.291E~D1
2007 3.000E+05 1.914E-023 3.130E-01
2008 3.000E+05 1.820E-03 2,977E-01
2009 3.000E+05 1.732E-03 2.832E-01
2010 3.000E+05 1.647E-03 2.694E-D1
2011 3.000E+05 1.567E-03 2.563E-01
2012 3.000E+05 1.4%0E-03 2.438E-01
2013 3.000E+05 1.418E-03 2.31%E-01
2014 3.000E+05 1,349E-03 2,206E-01
2015 3.000E+05 1.283E-03 2.098E-01
2016 3.000E+05 1.220E-03 1.996E-01
2017 3.000E+05 1.161E-03 1.8%B8E~01
2018 3.000E+05 1.104E-03 1.806E-01
2019 2.,000E+05 1.050E-03 1.718E-01
2020 3.000E+05 9.991E-04 1.634E-01
2021 3.000BE+05 9.503E-04 1.554E-01
2022 3.000E+05 9.040E-04 1.47%E-01
2023 3.000E+05 8.599E-04 1.406E-01
2024 3.000E+05 8.180E-04 1.338E~D1
2025 3.000E+05 7.781E-04 1.273E~D1
2026 3.000E+05 7.401E-04 1.211E-01
2027 3.000E+05 7.040E-04 1.151E-01
2028 3.000E+05 6.697E-04 1.095E-01
2029 3.000E+05 6.370E-04 1.042E-01
2030 3.000E+05 6.060E-04 9.911E-02
2031 3.000E+05 5.764E-04 9.428E-02
2032 3.000E+05 5.483E-04 8.968E-02
2033 3.000E+05 5.216E-04 8.530E-02
2034 3.000E+05 4,961E-04 8.114E-02
2035 32.000B+05 4.719E-04 7.719E-02
20386 3.000E+05 4,.489E-04 7.342E-02
2037 3.000E+05 4.270E-04 6.984E-02
2038 3.000E+05 4,062E-04 6.643E-02
2038 3.000E+0% 3.864E-04 6.3189E-D2
2040 3.000E+05 3.675E-04 6.011E-02
2041 3.000E+05 3.496E-04 5.718E-02
2042 3.000E+05 3,326E-04 5.43%9E-02
2043 3.000E+05 3.163E-04 5.1T4E-D2
2044 3.000E+05 3.009E-04 4.922E-02
2045 3.000E+05 2.862E-04 4.682E-02
2048 3.000E+05 2,723E-04 4,453E-02
2047 3.000E+05 2.590E-04 4.236E-02
2048 3.000E+05 2.464E-04 4,029E-02
2049 3.000E+05 2.344E-04 3.833E-02
2050 3.000E+05 2.229E-04 3.646E-02
2051 3.000E+05 2.120E-04 3.468E-02
2052 3.000E+05 2.017E-04 3.299E-02
20563 3.000E+05 1.919E-0D4 3.138E=D2
2054 3.000E+05 1.825E-04 2.985E-02
2055 3.000E+05 1.736E-04 2.840E-02
20586 3.000E+05 1.651E-04 2.701E-02
2057 3.000E+05 1.571E-D4 2.569E-02
2058 3.000E+05 1.4%94E-04 2.444E-02
2058 3.000E+05 1.421E-04 2.325E~D2
2060 3.000E+05 1.352E-04 2,211E-02
2061 3.000E+05 1.286E-04 2.104E-02
2062 3.000E+05 1.223E-04 2.001E-02
2063 3.000E+05 1.164E-04 1.903E-02
2064 3.000E+05 1.107E-04 1.811E-02
2065 3.000E+05 1.053E-04 1.722E-02
2068 3.000E+05 1.002E-04 1.638E-02
2067 3.000E+05 9,.528E-05 1.558E-02
2068 3.000E+05 9.063E-05 1.482E-02
2069 3.000E+05 8.621E-05 1.410E-02
2070 3.000E+05 8.201E-05 1.341E-02
2071 3.000E+05 7.801E-05 1.27T6E~-D2
2072 3.000E+05 7.420E-05 1.214E-02
2073 3.000E+05 7.059E-05 1.154E-02
2074 3.000E+05 6.714E-05 1.098E-02
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Somersworth, NH

Table D7. Dichlorobenzene Emission Rate from Year 1959 to 2202 (continued)

Year Refuse In Place (Mg) (Mg/yr) {Cubic m/yr)
2075 3.000E+05 6.387E-05 1.045E~-02
2076 3.000E+05 6.075E-05 9.937E-03
2077 3.000E+05 5.779E-05 9.452E~D3
2078 3.000E+05 5.497E-05 8.891E~-03
2078 3.000E+05 5.229E-05 8.552E-03
2080 3.000E+05 4,974E-05 §.135E-03
2081 3.000E+05 4.,731E-05 7.738E-03
2082 3.000E+05 4.501E=-05 7.361E-03
2083 3.000E+05 4.281E-05 7.002E-03
2084 3.000E+05 4.072E-05 6.661E-03
2085 3.000E+05 3.874E-05 6.,336E-03
20886 3.000E+05 3.685E-05 6.027E-03
2087 3.000E+05 3.505E-05 5.733E-03
2088 3.000E+05 3.334E-05 5.453E~03
2088 3.000E+05 3.172E-05 5.187E-03
2090 2.,000E+05 3.017E-05 4.9834E-03
2091 3.000E+05 2.870E-05 4.694E-03
2092 3.000BE+05 2.730E-05 4.465E-03
2093 3.000E+05 2.597E-05 4,247E-03
2094 3.000E+05 2.470E-05 4.040E-03
2095 3.000E+05 2,.350E-05 3.8B43E-03
2098 3.000E+05 2.235E-05 3.655E~03
2097 3.000E+05 2,126E-05 3.477E-03
2098 3.000E+05 2.022E-05 3.308E-03
2099 3.000E+05 1.924E-05 3.146E-03
2100 3.000E+05% 1.830E-05 2.993E-03
2101 3.000E+05 1.741E-05 2.847E-03
2102 3.000E+05 1.656E-05 2.708E-03
2103 3.000E+05 1.575E-05 2.576E-03
2104 3.000E+05 1.498E-05 2.450E-03
2105 3.000E+05 1.425E-05 2.331E-03
2108 32.000B+05 1.3586E-05 2.217e-03
2107 3.000E+05 1.289E-05 2.109E-03
2108 3.000E+05 1.227E-05 2.006E-03
2109 3.000E+05 1.167E-05 1.908E-03
2110 3.000E+0% 1.110E-05 1.815E=D3
2111 3.000E+05 1.056E-05 1.727E-03
2112 3.000E+05 1.004E-05 1.642E-03
2113 3.000E+05 9,553E-06 1.562E-03
2114 3.000E+05 2.087E-06 1.486E-03
2115 3.000E+05 8.644E-06 1.414E-03
2116 3.000E+05 8.222E-06 1.345E-03
2117 3.000E+05 7.821E-06 1.279E-03
2118 3.000E+05 7.440E-06 1.217E-03
2119 3.000E+05 7.077E-06 1.157E-03
2120 3.000E+05 6.732E=-06 1.101E-03
2121 3.000E+05 6.403E-06 1.047E-03
2122 3.000E+05 6.021E-06 9.962E-04
2123 3.000E+05 5.794E-06 9.476E-04
2124 3.000E+05 5.5T1E=06 9.014E-04
2125 3.000E+05 5.243E-06 8.575E-04
2126 3.000E+05 4,987E-06 8.156E-04
2127 3.000E+05 4,744E-06 7.759E-04
2128 3.000E+05 4.512E-06 7.380E-04
2129 3.000E+05 4,.292E-06 T7.020E-04
2130 3.000E+05 4.083E-0¢6 5.678E-04
2131 3.000E+05 3.884E-06 6.352E-04
2132 3.000E+05 3.694E-06 6.042E-04
2133 3.000E+05 3.514E-086 5.748E-04
2134 3.000E+05 3.343E-06 5.467E-04
2135 3.000E+05 3.180E-086 5.201E-04
2136 3.000E+05 3.025E-06 4.847E-04
2137 3.000E+05 2.877E-06 4.706E-04
2138 3.000E+05 2,737E-06 4.,476E-04
2139 3.000E+05 2.603E-086 4.258E-04
2140 3.000E+05 2.476E-06 4.050E-04
2141 3.000E+05% 2.356E-06 3.B853E-04
2142 3.000E+05 2.241E-06 3.665E-04
2143 3.000E+05 2.131E-06 3.486E-04
2144 3.000E+05 2,028E-06 3.316E-04
2145 3.000E+05 1.929E-086 3.154E-04
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A Case Study

Table D7. Dichlorobenzene Emission Rate from Year 1959 to 2202 (concluded)

Year Refuse In Place (Mg) (Mg/yr) {Cubic m/yr)
2146 3.000E+05 1.835E-06 3.001E-04
2147 3.000E+05 1.745E-06 2.854E-04
2148 3.000E+05 1.660E-06 2.T15E~D4
2149 3.000E+05 1.579E-06 2.583E~-04
2150 3.000E+05 1.502E-06 2,457E-04
2151 3.000E+05 1.429E-06 2.337E-04
2152 3.000E+05 1.359E-06 2.223E-D4
2153 3.000E+05 1.293E-086 2.114E-04
2154 3.000E+05 1.230E-06 2.011E-04
2155 3.000E+05 1.170E-086 1.913E-04
2156 3.000E+05 1,113E-06 1.820E-04
2157 3.000E+05 1.058E-086 1.731E-04
2158 3.000E+05 1.007E-06 1.647E-04
215% 3.000E+05 8.577E-07 1.566E~04
2160 3.000E+05 5.110E-07 1.420E-04
2161 2.,000E+05 8.666E-07 1.417E-04
2162 3.000E+05 8.243E-07 1.348E-04
2163 3.000E+05 7.841E-07 1.282E-04
2164 3.000E+05 7.459E-07 1.220E-04
2165 3.000E+05 7.095E-07 1.160E-04
2166 3.000E+05 6.T49E-07 1.104E-04
2167 3.000E+05 6.420E-07 1.050E-04
2168 3.000E+05 6.107E-07 9, 988E-05
2169 3.000E+05 5.809E-07 9.501E-05
2170 3.000E+05 5.526E-07 9.038E-05
2171 3.000E+05% 5.256E-07 8.597E-05
2172 3.000E+05 5.000E-07 8.177E-05
2173 3.000E+05 4,756E-07 7.7TTSE-05
2174 3.000E+05 4,524E-07 7.399E-05
2175 3.000E+05 4.303E-07 7.038E-05
2176 3.000E+05 4,094E-07 6.695E-05
177 3.000E+05 3.894E-07 6.369E-05
2178 3.000E+05 3.704E-07 6.058E-05
2178 3.000E+05 3.523E-07 5.7T&63E~-0D5
2180 3.000E+05 3.351E-07 5.482E-05
2181 3.000E+0% 3.188E-07 5.214E-05%
2182 3.000E+05 3.033E-07 4,960E-05
2183 3.000E+05 2.885E-07 4.718E-05
2184 3.000E+05 2,744E-07 4.488E-05
2185 3.000E+05 2.610E-07 4.269E-05
21886 3.000E+05 2.483E-07 4.061E-05
2187 3.000E+05 2.362E-07 3.863E-05
2188 3.000E+05 2.247E-07 3.674E-05
2189 3.000E+05 2.137E-07 3.495E-05
2190 3.000E+05 2,033E-07 3.325E-05
2191 3.000E+05 1.934E-07 3.163E-05
2192 3.000E+05 1.839E-07 3.008E-05
2153 3.000E+05 1.750E-07 2.862E-0%5
2194 3.000E+05 1.664E-07 2.722E-05
219% 3.000E+05 1.583E-07 2 .589E~D5
2196 3.000E+05 1.506E-07 2.463E-05
2197 3.000E+05 1.432E-07 2.343E-05
2198 3.000E+05 1.363E-07 2.229E-05
2199 3.000E+05 1.296E-07 2.120E-05
2200 3.000E+05 1.233E-07 2.017E-05
2201 3.000E+05 1.173E-07 1.918E~D%
2202 3.000E+05 1.118E-07 1.825E-05
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Somersworth, NH

Table D8. Methylene Chloride Emission Rate from Year 1959 to 2202

Source: H:\3000\030177~1.000\030177~1.002\SOMMER~1\SOMERSWORTH. FRM

Model Parameters

Lo ¢ 170.00 m*3 / Mg ***** User Mode Selection **+**

k : 0.0500 1/yr ***** User Mode Selection *#*#*#*

NMOC : 2380.00 ppmv ***** User Mode Selection ***s*
Methane :

58.0000 % volume

Carbon Dioxide
Air Pollutant
Molecular Wt =

: 42.0000 % volume
: Methylene Chloride

84.93 Concentration =

0.236000 pprv

: Co-Disposal

Landfill

type

Year Opened :

Capacity :
Average Acceptance Rate Reguired from
Current Year to Closure Year :

% 2 e e Y R R B S S S W N S N S S N O L N S O N P NN N S B R AR SR

Model Results

1958
300000 Mg

Current Year :

2003 Closure Year:

0.00 Mg/year

2003

Methylene Chloride Emission Rate

Year Refuse In Place (Mg) (Mg/yr) (Cubic m/yr)
1855 1.304E+04 1.594E-04 4.511E-02
1960 2.60%E+04 3.109E-04 8.802E-02
1961 3.913E+04 4.551E-04 1.288E-01
1962 5.217E+04 5.923E-04 1.677E-01
1963 6.522E+04 7.228E-04 2.046E-01
1964 7.826E+04 8.469FE-04 2.397E-01
1965 9.130E+04 9.649E-04 2.732E-01
1966 1.043E+05 1.077E-03 3.050E-01
1967 1.174E+05 1.184F-03 3.352E-01
1968 1.304E+05 1.2B6E-03 3.640E-01
1969 1.435E+05 1.382E-03 3.913E-01
1970 1.565E+05 1.474E-03 4.173E-01
1971 1.696E+05 1.562E-03 4.421E-01
1972 1.826E+05 1.645E-03 4.657E-01
1973 1.957E+05 1.724E-03 4.881E-01
1974 2.087E+05 1.799E-03 5.094E-01
1975 2.217E+05 1.871E-03 5.296E-01
1976 2.348E+05 1.939%E-03 5.489E-01
1977 2.478E+05 2.004E-03 5.673E-01
1978 2.609E+05 2.065E-03 5.847E-01
1979 2.739E+05 2.124E-03 6.013E-01
1580 2.870E+05 2.1B0E-03 6.171E-01
1981 3.000E+05 2.233F-03 6.321E-01
1882 3.000E+05 2.124E-03 6.013E-01
1983 3.000E+05 2.020E-03 5.720E-01
1984 3.000E+05 1.922E-03 5,441E-01
1985 3.000E+05 1.828E-03 5.175E-01
1286 3.000E+05 1.739E-03 4,923E-01
1987 3.000E+05 1.654E-03 4,683E-01
1988 3.000E+05 1.573E-03 4.454E-01
1989 3.000E+05 1.497E-03 4.237E-01
1980 3.000E+05 1.424E-03 4.030E-01
1991 3.000E+05 1.354FE-03 3.834E-01
19392 3.000E+05 1.288E-03 3.647E-01
1993 3.000E+05 1.225E-03 3.46%E-01
1994 3.000E+05 1.166E-03 3.300E-01
1995 3.000E+05 1.109E-03 3.13%9E-01
1996 3.000E+05 1.055E-03 2.986E-01
1997 3.000E+05 1.003E-03 2.840E-01
1998 3.000E+05 9.544E-04 2.702E-01
1999 3.000E+05 9.078E-04 2.570E-01
2000 3.000E+05 8.636E-04 2.445E-01
2001 3.000E+05 §.214E-04 2.325E-01
2002 3.000E+05 7.814E-04 2.212E-01
2003 3.000E+05 7.433E-04 2.104E-01
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A Case Study

Table D8. Methylene Chloride Emission Rate from Year 1959 to 2202 (continued)

Year Refuse In Place (Mg) (Mg/yr) {Cubic m/yr)
2004 3.000E+05 7.070E-04 2.001E-01
2005 3.000E+05 6.725E-04 1.904E-01
20086 3.000E+05 6.397E-04 1.811E-D1
2007 3.000E+05 5.085E-04 1.723E-01
2008 3.000E+05 5.789E-04 1.639E-01
2009 3.000E+05 5.506E-04 1.559E-01
2010 3.000E+05 5.238E-04 1.483E-01
2011 3.000E+05 4.982E-04 1.410E-01
2012 3.000E+05 4.739E-04 1.342E-01
2013 3.000E+05 4.508E-04 1.276E-01
2014 3.000E+05 4,288E-04 1.214E-01
2015 3.000E+05 4.079E-04 1.155E-01
2016 3.000E+05 3.880E-04 1.098E-01
2017 3.000E+05 3.691E-04 1.045E-01
2018 3.000E+05 3.511E-04 2.839E~-D2
2019 2.,000E+05 3.340E-04 9.454E-02
2020 3.000E+05 3.177E-04 8.993E-02
2021 3.000BE+05 3.022E-04 8.555E-02
2022 3.000E+05 2.875E-04 8.137E-02
2023 3.000E+05 2.734E-04 7.741E-02
2024 3.000E+05 2.601E-04 7.363E~02
2025 3.000E+05 2.47T4E-04 7.004E-02
2026 3.000E+05 2,353E-04 6.662E-02
2027 3.000E+05 2.239E-04 6.3327E-02
2028 3.000E+05 2,129E-04 6.028E-02
2029 3.000E+05 2.026E-04 5.734E-02
2030 3.000E+05 1.927E-04 5.455E-02
2031 3.000E+05 1.833E-04 5.188E-~D2
2032 3.000E+05 1.743E-04 4,936E-02
2033 3.000E+05 1.658E-04 4.695E-02
2034 3.000E+05 1.578E-04 4,466E-02
2035 32.000B+05 1.501E-04 4.248E-02
20386 3.000E+05 1.427E-04 4.041E-02
2037 3.000E+05 1.358E-04 3.844E-02
2038 3.000E+05 1.292E-04 3.656E-02
2038 3.000E+0% 1.229E-04 3.478E-D2
2040 3.000E+05 1.169E-04 3.308E-02
2041 3.000E+05 1.112E-04 3.147E-02
2042 3.000E+05 1.057E-04 2.994E-02
2043 3.000E+05 1.006E-04 2.848E-02
2044 3.000E+05 9.568E-05 2.709E-02
2045 3.000E+05 9.102E-05 2.577E-02
2048 3.000E+05 8.,658E-05 2.451E-02
2047 3.000E+05 8.236E-05 2.331E-02
2048 3.000E+05 7.834E-05 2,218E-02
2049 3.000E+05 7.452E=-05 2.110E-02
2050 3.000E+05 7.08BE-05 2.007E-02
2051 3.000E+05 6.743E-05 1.908E-02
2052 3.000E+05 6.414E-05 1.816E-02
20563 3.000E+05 6.101E-05 1.727E-02
2054 3.000E+05 5.804E-05 1.643E-02
2055 3.000E+05 5.521E-05 1.563E-02
20586 3.000E+05 5.251E-05 1.487E-02
2057 3.000E+05 4.995E-05 1.414E-D2
2058 3.000E+05 4.752E-05 1.345E-02
2058 3.000E+05 4.520E-05 1.280E-02
2060 3.000E+05 4,299E-05 1.217E-02
2061 3.000E+05 4.090E-05 1.158E-02
2062 3.000E+05 3.890E-05 1.101E-02
2063 3.000E+05 3.701E-05 1.048E-02
2064 3.000E+05 3.520E-05 9.965E-03
2065 3.000E+05 3.348E-05 9.472E-D3
2068 3.000E+05 3.185E-05 5.017E-03
2067 3.000E+05 3.030E-05 8.577E-03
2068 3.000E+05 2.882E-05 8.158E-03
2069 3.000E+05 2.741E-05 7.761E-03
2070 3.000E+05 2.608E-05 7.382E-03
2071 3.000E+05 2.481E-05 7.022E-03
2072 3.000E+05 2.360E-05 6.680E-03
2073 3.000E+05 2,244E-05 6.354E-03
2074 3.000E+05 2.135E-05 6.044E-03
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Somersworth, NH

Table D8. Methylene Chloride Emission Rate from Year 1959 to 2202 (continued)

Refuse In Flace

(Mg}

{Mg/vyr)

(Cubic m/yr)

LT492E-03
.469E-03
.202E-D3
.948E-03
.707E-03
-477E-03
.2592E-03
.051E-03
.854E-03
.666E-03
LABTE-03
.317E-03
.155E-03
.001E-03
.B55E-03
L T16E-03
.583E-03
-457E~-03
.337E-03
.223E-03
.115E-03
.012E-03
.914E-03
.820E-03
T3IZE-03
.647E-03
.567E-03
.490E-03
L418E-03
. 349E-03
L 2B3E-03
L220E-03
.161E-03
.104E-03
.050E-03
. 991E-04
503E-04
.040E-04
.589E-04
.180E-D4
.181E-04
L401E-0D4
.040E-04
.697E-04
.370E-04
.060E-D4
L164E-04
.483E-04
.216E-04
. 961lE-D4
.7119E-04
.4B89E-04
.270E-04
.062E-0D4
.864E-04
.675E-04
L496E-04
. 3Z26E-04
.163E-04
.009E-D4
.BE2E-04
. T23E-04
.590E-04
L464E-04
. 343E-04
.229E-D4
.120E-04
.017E-D4
. 919E-04
.BZ5E-04
.736E-04

LPEIRL RS % WSS9 R WSS 0% QP SO P P S PN 7 S TR P O B PRI L P R B PR P S W PO PR Y S P P O RV L Y R R P O % PR N R U O S PR I O O L WU O R VAR WU O B R U P VU TR S YR T L R UV PUR VLI VS

. DODE+05
.000E+05
. 000E+05
.000E+05
. D00E+05
. 000E+05
. 000E+05
. 000E+05
. 000E+05
. 000E+05
. 000E+05
. 000E+05
. D00E+05
.D00E+05
. D00E+05
. 000E+05
. 000E+05
. 000E+05
. D00E+05
.000E+05
. 000E+05
. DODE+05
. 000E+05
.000E+05
. 000E+05
. 000E+05
. D0DE+05
. 000E+05
. 000E+05
.000E+05
. 000E+05
. 000E+05
. D0DE+05
. 000E+05
-000E+05
. D0DE+05
.000E+05
.000E+05
. 000E+05
. D0DE+05
-000E+05
. DODE+05
. 000E+05
. 000E+05
. 000E+05
. D00E+05
. 000E+05
. D00E+0Q5
. 000E+05
. 000E+05
. 000E+05
. D00E+05
.000E+05
. D00E+05
.D00E+05
. D0DE+05
. 000E+05
. D00E+05
. 000E+05
. D00DE+05
. 000E+05
. 000E+05
.000E+05
.000E+05
. 000E+05
. DODE+05
.0D00E+05
. D00DE+05
-000E+05
.000E+05
.000E+05

.031E-05
-932E-05
.838E-05
.T4BE-05
.663E-05
-582E-05
.505E-05
-431E-05
.361E-05
-295E-05
.232E-05
.172E-05
-115E-05
-060E-05
.009E-05
.593E-06
.125E-06
-G80E~06
.257E-06
-854E-06
.471E-06
.107E-06
. 160E-06
.431E-06
L117E-06
.B19E-06
.535E-06
.265E-06
-00BE-06
.T64E-06
.532E-06
.311E-06
.100E-06
.200E-06
-710E-086
.529E-06
-357E-06
.193E-06
.03BE-06
.889E-06
-T49E-06
.614E-086
.487E-06
.366E-06
.250E-086
.141E-06
-036E-086
.937E-06
-842F-06
.752E-06
-667E-06
.586E-06
-50BE-06
.435E-06
-365E-06
.298E-06
.235E-06
.175E-06
.117E-06
.063E-06
-011E-06
.618E-07
-149E-07
. T03E-07
-278E-07
.875E-07
-491E-07
.125E-07
-718E-07
L 447E-07
~133E-07

OGN Y90V OVYRPPPRPPRPRPRPRrPPRPERPRRPRPPEPRPRPRDNRDRNNDNOWRUMODWWEEE RO NS00V YDRrRPRrPEPRPRPEPRrRPRPPRPPERPRPEHERPRRPR
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A Case Study

Table D8. Methylene Chloride Emission Rate from Year 1959 to 2202 (concluded)

Refuse In FPlace

(Mg}

(Mg/yr)

{Cubic m/yr)

LV ' 'S T % TS T PV P T PR P P B I A PSR 1 S % TP WY PV S S T % IR PR P T T PSR TV L S 1% P T P PSS B U % R T Y N R S RPN PV S B

.000E+05
-000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
-000E+05
.000E+05
.000E+05
.000E+05
.000E+05
. 000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
-000E+05
.000E+05
.000E+05
.0D0E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
-000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
. 000E+05
.000E+05
.000E+05
.000E+05
.000E+05
. 000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05

WU ~-N~-<N00W0UOURFRPREPEFEFRPREFEFRPREPEFRFRFEFREFNNMBBNDPDRPONWLWLWWLWLWR & &;MEO;,

D-34

.834E-07
.54 9E-07
.278E-07
.021E-07
+TT6E-07
.543E-07
.322E-07
.111E-07
. 910E-07
.120E-07
+538E-07
.366E-07
.202E-07
.045E-07
.B897E-07
.156E-07
.621E-07
.493E-07
.372E-07
.256E-07
.146E-07
.041E-07
. 942E-07
.847E-07
L157E=-07
.671E-07
.590E-07
.512E-07
.438E-07
.368E-07
.30ZE-07
.238E-07
.178E-07
. 120E-07
.066E-07
.014E-0Q7
.643E-08
.173E-08
. 725E-08
.300E-08
.B95E-08
.510E-08
.144E-08
.195E-08
.464E-08
.149E-08
.B49E-08
.563E-08
.292E-08
.034E-08
.183E-08
.555E-08
.333E-08
.122E-08
.921E-08
. 728E-08
.547E-08

.651E-04
.571E-04
L494E-04
L421E-04
.352E-04
.2B6E-04
. 223E-04
.164E-04
. 107E-04
.053E-04
.002E-04
.528E-05
.063E-05
.621E~05
.201E-05
.801E-05
.420E-05
.058E-05
. 714E-05
.3B7E-05
.D75E~-05
. 7TT9E~D5
.497E-05
. 229E-05
. 974E-05
-731E-05
.501E-05
. 281E-05
.072E-05
.874E-05
. 6B5E-05
.505E~05
.334E-05
.172E-05
-017E-05
.870E-05
. 730E-05
.597E~-05
<470E-05
. 350E-05
.235E-05
.126E-05
.022E-05
. 924E-05
.830E-05
. 741E-05
. 656E-05
.575E-05
.498E-05
. 425E-05
-356E-05
. 2B3E-05
.227E-05
. 167E-05
-110E-05
. 05 6E~-05
1.004E-05
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Somersworth, NH

Table D9. Toluene Emission Rate from Year 1959 to 2202

Source: H:\3000\030177~1.000\030177~1.002\SOMMER~1%\SOMERSWORTH. PRM

Model Parameters

Lo ¢ 170.00 m*3 / Mg ***** User Mode Selection **+**

k : 0.0500 1/yr ***** lser Mode Selection *#***

NMOC : 2380.00 ppmv ***** User Mode Selection *d*e*
Methane :

58.0000 % volume

Carbon Dioxide

Air Pollutant :

Molecular Wt =

: 42,0000 % volume
(HAP/VOC)
Concentration =

Toluene

92.14

1.348000 ppmv

: Co-Disposal

Landfill

type

Year Opened :

Capacity :
Average Acceptance Rate Regquired from
Current Year to Closure Year :

Model Results

1958
300000 Mg

Current Year :

2003 Closure Year:

0.00 Mg/year

2003

Toluene (HAP/VOC)

Emizzion Rate

Year Refuse In Place (Mg) (Mg/yr) (Cubic m/yr)
1855 1.304E+04 S.875E-04 2.577E-01
1960 2.60%E+04 1.927E~03 5.02BE-01
1961 3.913E+04 2.820E-03 7.359E-01
1962 5.217E+04 3.670E-03 8.577E-01
1963 6.522E+04 4.479E-03 1.169E+00
1964 7.826E+04 5.248E-03 1.369E+00
1965 9.130E+04 5.979E-03 1.560E+00
1966 1.043E+05 6.675E-03 1.742E+00
1967 1.174E+05 7.337E-03 1.915E+00
1968 1.304E+05 7.967E-03 2.078SE+00
1969 1.435E+05 8.566E-03 2.235E+00
1970 1.565E+05 9.136E-03 2.384E+400
1971 1.696E+05 9.678E-03 2.525E+00
1972 1.826E+05 1.019E-02 2.660E+00
1973 1.957E+05 1.06BE-02 2.788E+00
1974 2.087E+05 1.115E-02 2.908E+00
1975 2.217E+05 1.159E-02 3.025E+00
1976 2.348E+05 1.202E-02 3.135E+400
1977 2.478E+05 1.242E-02 3.240E+00
1978 2.609E+05 1.28B0E-02 3.340E+00
1979 2.739E+05 1.316E-02 3.435E+00
1580 2.870E+05 1.351E-02 3.525E+00
1981 3.000E+05 1.384F-02 3.611E+00
1882 3.000E+05 1.316E-02 3.434E+00
1983 3.000E+05 1.252E-02 3.267E+00
1984 3.000E+05 1.1%1E-02 3.10BE+00
1985 3.000E+05 1.133E-02 2.956E+00
1286 3.000E+05 1.078E-02 2.812E+00
1987 3.000E+05 1.025E-02 2.675E+00
1988 3.000E+05 2.751E~-03 2.544E+00
1989 3.000E+05 9.275E-03 2.420E+00
1980 3.000E+05 8.823E-03 2.302E+00
1991 3.000E+05 8.392FE-03 2.190E+00
19392 3.000E+05 7.983E-03 2.083E+00
1993 3.000E+05 7.594E-03 1.981E+00
1994 3.000E+05 7.223E-03 1.885E+00
1995 3.000E+05 6.871E-03 1.793E+00
1996 3.000E+05 6.536E-03 1.705E400
1997 3.000E+05 6.217E-03 1.622E+00
1998 3.000E+05 5.914E-03 1.543E+400
1999 3.000E+05 5.626E-03 1.468E+00
2000 3.000E+05 5.351E-03 1.396E+00
2001 3.000E+05 5.090FE-03 1.328E+00
2002 3.000E+05 4.842E-03 1.263E+00
2003 3.000E+05 4.606E-03 1.202E400
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A Case Study

Table D9. Toluene Emission Rate from Year 1959 to 2202 (continued)

Year Refuse In Place (Mg) (Mg/yr) {Cubic m/yr)
2004 3.000E+05 4.381E-03 1.143E+00
2005 3.000E+05 4.168E-03 1.087E+00
20086 3.000E+05 3.964E-03 1.0324E+00
2007 3.000E+05 3.771E-023 §5.840E-01
2008 3.000E+05 3.587E-03 9.360E-01
2009 3.000E+05 3.412E-03 8.%803E-01
2010 3.000E+05 3.246E-03 8.469E-01
2011 3.000E+05 3.087E-03 8.056E-01
2012 3.000E+05 2.937E-03 7.663E-01
2013 3.000E+05 2.794E-03 7.289E-01
2014 3.000E+05 2,657E-03 6.934E-01
2015 3.000E+05 2.528E-03 6.596E-01
2016 3.000E+05 2.404E-03 6.274E-01
2017 3.000E+05 2.287E-03 5.%68E~01
2018 3.000E+05 2.176E-03 5.677E-01
2019 2.,000E+05 2,070E-03 5.400E-01
2020 3.000E+05 1.969E-03 5.137E-01
2021 3.000BE+05 1.873E-03 4.886E-01
2022 3.000E+05 1.781E-03 4.648E-01
2023 3.000E+05 1.694E-03 4.421E-01
2024 3.000E+05 1.612E-D03 4.,206E-01
2025 3.000E+05 1.533E-03 4.001E-01
2026 3.000E+05 1.458E-03 3.805E-01
2027 3.000E+05 1.387E-03 3.620E-01
2028 3.000E+05 1.320E-03 3.443E-01
2029 3.000E+05 1.255E=-03 3.275E~-01
2030 3.000E+05 1.194E-03 3.116E-01
2031 3.000E+05 1.136E-D3 2.964E-01
2032 3.000E+05 1.080E-03 2.819E-01
2033 3.000E+05 1.028E-03 2.682E-01
2034 3.000E+05 9.,776E-04 2.551E-01
2035 32.000B+05 9.299E-04 2.426E-01
20386 3.000E+05 8.846E-04 2.308E-01
2037 3.000E+05 8.414E-04 2.196E-D1
2038 3.000E+05 8.004E-04 2.088E-01
2038 3.000E+0% 7.613E-04 1.937E-01
2040 3.000E+05 7.242E-04 1.890E-01
2041 3.000E+05 5.889E-04 1.798E-01
2042 3.000E+05 6,553E-04 1.710E-01
2043 3.000E+05 6.233E-D4 1.627E-01
2044 3.000E+05 5.929E-04 1.547E-01
2045 3.000E+05 5.640E-04 1.472E-01
2048 3.000E+05 5.,365E-04 1.400E-01
2047 3.000E+05 5.103E-04 1.332E-01
2048 3.000E+05 4,855E-04 1.267E-01
2049 3.000E+05 4.618E-04 1.205E-01
2050 3.000E+05 4,393E-04 1.146E-01
2051 3.000E+05 4.178E-04 1.090E-01
2052 3.000E+05 3.975E-04 1.037E-01
20563 3.000E+05 3.781E-04 9.865E-02
2054 3.000E+05 3.596E-04 9,3B4E-02
2055 3.000E+05 3.421E-04 8.926E-02
20586 3.000E+05 3.254E-04 8.491E-02
2057 3.000E+05 3.095E-04 8§.077E-02
2058 3.000E+05 2.944E-04 7.683E-02
2058 3.000E+05 2.801E-04 7.308E-02
2060 3.000E+05 2.664E-04 6.952E-02
2061 3.000E+05 2.534E-04 6.613E-02
2062 3.000E+05 2.411E-04 6.290E-02
2063 3.000E+05 2.293E-04 5.984E-02
2064 3.000E+05 2.181E-04 5.692E-02
2065 3.000E+05 2,075E-04 5.414E-02
2068 3.000E+05 1.974E-04 5.150E-02
2067 3.000E+05 1.877E-04 4,899E-02
2068 3.000E+05 1.786E-04 4.660E-02
2069 3.000E+05 1.699E-04 4,433E-02
2070 3.000E+05 1.616E-04 4.217E-02
2071 3.000E+05 1.537E-04 4.011E-02
2072 3.000E+05 1.462E-04 3.815E-02
2073 3.000E+05 1.391E-04 3.629E-02
2074 3.000E+05 1.323E-04 3.452E-02

D-36

continued



Somersworth, NH

Table D9. Toluene Emission Rate from Year 1959 to 2202 (continued)

Year Refuse In Place (Mg) (Mg/yr) {Cubic m/yr)
2075 3.000E+05 1.258E-04 3.284E-02
2076 3.000E+05 1.197E-04 3.124E-02
2077 3.000E+05 1.138E-04 2.971E-02
2078 3.000E+05 1.083E-04 2.826E~-02
2078 3.000E+05 1.030E-04 2.689E-02
2080 3.000E+05 9.801E-05 2.557E-02
2081 3.000E+05 9.323E-05 2.433E-D2
2082 3.000E+05 8.8B6BE-05 2.314E-02
2083 3.000E+05 8.436E-05 2.201E-02
2084 3.000E+05 8.024E-05 2.094E-02
2085 3.000E+05 7,633E-05 1.,992E-02
20886 3.000E+05 7.261E-05 1.895E-02
2087 3.000E+05 6.907E-05 1.802E-02
2088 3.000E+05 6.570E-05 1.714E-02
2088 3.000E+05 6.249E-05 1.631E~-D2
2090 2.,000E+05 5.945E-05 1.551E-02
2091 3.000E+05 5.655E-05 1.476E-02
2092 3.000BE+05 5.379E-05 1.404E-02
2093 3.000E+05 5.117E-05 1.335E-02
2094 3.000E+05 4.867E-05 1.270E-02
2095 3.000E+05 4,630E-05 1.208E~D2
2098 3.000E+05 4.404E-05 1.14%E~-D2
2097 3.000E+05 4,189E-05 1.093E-02
2098 3.000E+05 3.985E-05 1.040E-02
2099 3.000E+05 3.791E-05 9.891E-03
2100 3.000E+05 3.606E-05 9.408E~-03
2101 3.000E+05 3.430E-05 8.950E-03
2102 3.000E+05 3.263E-05 8.513E-03
2103 3.000E+05 3.103E-05 8.098E-03
2104 3.000E+05 2.952E-05 7.703E-03
2105 3.000E+05 2.B0BE-05 7.327E-03
2108 32.000B+05 2.671E-05 6.970E-03
2107 3.000E+05 2.541E-05 6.630E-03
2108 3.000E+05 2.417E-05 6.307E-03
2109 3.000E+05 2.299E-05 5.999E-03
2110 3.000E+0% 2.187E-05 5.706E-D3
2111 3.000E+05 2.080E-05 5.428E-03
2112 3.000E+05 1.979E=-05 5.163E~-03
2113 3.000E+05 1.882E-05 4.912E-03
2114 3.000E+05 1.721E-05 4.672E-03
2115 3.000E+05 1.703E-05 4.444E-03
2116 3.000E+05 1.620E-0D5 4.227E-03
2117 3.000E+05 1.541E-05 4.021E-03
2118 3.000E+05 1.466E-05 3.825E-03
2119 3.000E+05 1.394E-05 3.639E-03
2120 3.000E+05 1.326E-05 3.461E-03
2121 3.000E+05 1.262E-05 3.292E-03
2122 3.000E+05 1.200E-05 3.132E-03
2123 3.000E+05 1.142E-05 2.979E-03
2124 3.000E+05 1.086E-D5 2.834E-03
2125 3.000E+05 1.033E-05 2.696E-03
2126 3.000E+05 9,827E-06 2.564E-03
2127 3.000E+05 9.347E-06 2.439E-03
2128 3.000E+05 8.8%91E-06 2.320E-03
2129 3.000E+05 8.45BE-06 2.207E-03
2130 3.000E+05 8.045E-0¢6 2.088E~D3
2131 3.000E+05 7.653E-06 1.997E-03
2132 3.000E+05 7.280E-06 1.900E-03
2133 3.000E+05 6.925E-06 1.807E-03
2134 3.000E+05 6.587E-06 1.719E-03
2135 3.000E+05 6.266E-06 1.635E-03
2136 3.000E+05 5.960E-06 1.555E-D3
2137 3.000E+05 5.669E-06 1.479E-03
2138 3.000E+05 5,393E-06 1.407E-03
2139 3.000E+05 5.130E-086 1.339E-03
2140 3.000E+05 4,880E-06 1.273E-03
2141 3.000E+05 4.642E-06 1.211E-03
2142 3.000E+05 4.415E-06 1.152E~D3
2143 3.000E+05 4.200E-06 1.096E-03
2144 3.000E+05 3.995E-06 1.042E-03
2145 3.000E+05 3.800E-086 9.916E-04
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A Case Study

Table D9. Toluene Emission Rate from Year 1959 to 2202 (concluded)

Year Refuse In Place (Mg) (Mg/yr) (Cubic m/yr)
2146 3.000E+05 3.615E-0¢6 9.433E-04
2147 3.000E+05 3.439E-06 8.973E-04
2148 3.000E+05 3.2T1E=-08 8.535E-04
2149 3.000E+05 3.111E-06 2.119E-04
2150 3.000E+05 2.960E-06 7.723E-04
2151 3.000E+05 2.815E-06 7.346E-04
2152 3.000E+05 2.678E-06 6.988E-04
2153 3.000E+05 2.547E-086 6.647E-04
2154 3.000E+05 2.423E-086 6.323E-04
2155 3.000E+05 2.305E-086 6.015E-04
2156 3.000E405 2,193E-06 5,721E-04
2157 3.000E+05 2.086E-086 5.442E-04
2158 3.000E+05 1.984FE-06 5.177E-04
2159 3.000E+05 1.887E-06 4,924E-04
2160 3.000E+05 1.785E-06 4.684E-04
2161 2.000E+05 1.708E-06 4.456E-04
2162 3.000E+05 1.624E-06 4,238E-04
2163 2.000E+05 1.545E-086 4.,032E-04
2164 3.000E+05 1.470E=-06 3.835E-04
2165 3.000E+05 1.398E-06 3.648E-04
2166 32.000E+05 1.330E-06 3.470E-04
2167 3.000E+05 1.265E-06 3.301E-04
2168 3.000E+05 1.203E-086 3.140E-04
2169 32.000E+05 1.145E-086 2.987E-04
2170 3.000E+05 1.089E-06 2.841E-04
2271 3.000E+05% 1.036E-086 2.703E-04
2172 3.000E+05 9.852E-07 2.571E-04
2173 3.000E+0% 9.371E~07 2.445E-04
2174 3.000E+05 8.914E-07 2.326E-04
2175 3.000E+05 8.480E-07 2.213E-04
2176 3,000E+05 8.0866E-07 Z2.,105E-04
Z177 3.000E+05 7.673E-07 2.002E-04
2178 3.000E+05 7.298E-07 1.904E-04
2179 3.000E+05 6.943E-07 1.812E-04
2180 3.000E+05 65.604F-07 1.723E-04
2181 3.000E+05 6.282E-07 1.639E-04
2182 3.000E+05 5.976E-07 1.559E-04
2183 3.000E+05 5.684E~-07 1.483E-04
2184 3.000E+05 5.407E-07 1.411E-04
2185 3.000E+05 5.143F-07 1.342E-04
2186 3.000E+05 4.892E-07 1.277E-04
2187 3.000E+05 4.654E-07 1.214E-04
2188 3.000E+05 4,427E-07 1.155E-04
2189 3.000E+05 4,211E-07 1.099E-04
2190 3.000E+05 4,.006E-07 1.045E-04
2191 3.000E+05 3.810E-07 9.942E-05
2192 3.000E+05 3.624E-07 9.457E-05
2193 3.000E+05 3.448E-07 8.996E-05
2194 3.000E+05 3.279E-07 8.557E-05
2195 3.000E+05 3.119E-07 8.140E-05
2196 3.000E+05 2.967E-07 7.743E-05
2197 3.000E+05 2.B23E-07 7.365E-05
2198 3.000E+05 2.685E-07 7.006E-05
2199 3.000E+05 2.554F-07 6.664E-05
2200 3.000E+05 2.429E-07 6.33%E-05
2201 3.000E+05 2.311E-07 6.030E-05
2202 3.000E+05 2,198E-07 5,736E-05
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Somersworth, NH

Table D10. Trichloroethene Emission Rate from Year 1959 to 2202

Source:

Model Parameters

H:\3000\030177~1.000\030177~1.002\SOMMER~1\SOMERSWORTH. FEM

Lo ¢ 170.00 m*3 / Mg ***** {Jger Mode Selection **¥i*

k : 0.0500 1/yr **%%* UUger Mode Selection **%*%

NMOC : 2380.00 ppmv ***** User Mode Selection *****
Methane :
Carbon Dioxide :
Air Pollutant :

58.0000 % volume

Molecular Wt =

42,0000 % volume

Trichlorcethene (HABR/VOC)

131.38

Concentration =

0.014280 ppmv

type :

Landfill

Co-Disposal

Year Opened : 1858 Current Year : 2003 Closure Year: 2003
Capacity : 300000 Mg
Averade Acceptance Rate Required from
Current Year to Closure Year : 0.00 Mg/year
Model Results
Trichlorecethene (HAP/VOC) Emission Rate
Year Refuse In Place (Mg) {(Ma/yr) (Cubic m/yr)
1959 1.304E+04 1.492E-05 2.730E-03
1960 2.603%E+04 2,911E-05 5.326E~03
1961 3.913E+04 4.260E-05 7.796E-03
15862 5.217E+04 5.544E-05 1.015E-02
1963 6.522E+04 6.765E-05 1.238E-02
1964 7.826E+04 7.927E-05 1.451E-02
1965 9.130E+04 9.032E-05 1.653E-02
1966 1.043E+05 1.008E-04 1.845E-02
1967 1.174E+05 1.108E-04 2.028E-02
1968 1.304E+05 1.203E-04 2,202E-02
1969 1.435E+05 1.294E-04 2.368E-02
1870 1.565E+05 1.380E-04 2.525E-02
1971 1.696E+05 1.462E-04 2.675E-02
1272 1.826E+05 1.540E-04 2.B18E-02
1973 1.857E+05 1.614E-04 2.953E-02
1974 2.087E+05 1.684E-04 3.082E-02
1975 2.217E+05 1.751E-04 3.205E-02
1876 2.348E+05 1.815E-04 3.321E-02
1977 2.478E+05 1.876E-04 3.432E-02
1978 2.6039E+05 1.933E-04 3.538BE-02
1979 2.739E+05 1.988E-04 3.638E-02
1980 2.B70E+05 2.040E-04 3.7324E-02
1981 3.000E+05 2.0%0E-04 3.825E-02
1982 2.000E+05 1.98EE-04 3.638E-02
1983 3.000E+05 1.891E-04 3.461E-02
1984 3.000E+05 1.79%E-04 3.292E-02
1985 3.000E+05 1.711E-04 3.131E-02
1286 3.000E+05 1.628E-04 2.973%E-02
1987 3.000E+05 1.54BE-04 2.833E-02
1988 3.000E+05 1.473E-04 2,695E~-02
1989 3.000E+05 1.401E-04 2.564E-02
1920 3.000E+05 1.333E-04 2.,439%E-02
1991 3.000E+05 1.268E-04 2.320E-02
1992 3.000E+05 1.206E-04 2.207E-02
1293 3.000E+05 1.147E-04 2.09%E~02
1924 3.000E+05 1.021E-04 1.997E-02
13895 3.000E+05 1.038E-04 1.899E-02
1996 3.000E+05 9.873E-05 1.807E-02
1997 3.000E+05 9.391E-05 1.719%E-02
1998 3.000E+05 8.933E-05 1.635E-02
1299 3.000E+05 8.497E-05 1.555E-02
2000 3.000E+05 8.083E-05 1.473E-02
2001 3.000E+05 7.689E-05 1.407E-02
2002 3.000E+05 7.314E-05 1.338E-02
2003 3.000E+05 6.957E-05 1.273E-02
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A Case Study

Table D10. Trichloroethene Emission Rate from Year 1959 to 2202 (continued)

Year Refuse In Place (Mg) (Mg/yr) {Cubic m/yr)
2004 3.000E+05 6.618E-05 1.2LIE~D2
2005 3.000E+05 6.295E-05 1.152E-02
20086 3.000E+05 5.988E-05 1.096E~D2
2007 3.000E+05 5.696E-05 1.042E-02
2008 3.000E+05 5.418E-05 9.915E-03
2009 3.000E+05 5.154E-05 9.432E-03
2010 3.000E+05 4 ,.903E-05 B.972E-03
2011 3.000E+05 4.663E-05 8.534E-03
2012 3.000E+05 4.436E-05 8.118E-0D3
2013 3.000E+05 4.220E-05 7.722E-03
2014 3.000E+05 4,014E-05 7,345E-03
2015 3.000E+05 3.818E-05 6.987E-03
2016 3.000E+05 3.632E-05 6.646E-03
2017 3.000E+05 3.455E-05 6.322E-03
2018 3.000E+05 3.286E-05 6.014E-03
2019 2.,000E+05 3.126E-05 5.721E-03
2020 3.000E+05 2.974E-05 5.442E-03
2021 3.000BE+05 2.829E-05 5.176E-03
2022 3.000E+05 2.691E-05 4,.924E-03
2023 3.000E+05 2.559E-05 4.684E-03
2024 3.000E+05 2,435E-05 4.455E-03
2025 3.000E+05 2.316E-05 4.238E-03
2026 3.000E+05 2,203E-05 4,031E-03
2027 3.000E+05 2.095E-05 3.835E-03
2028 3.000E+05 1.993E-05 3.648E-03
2029 3.000E+05 1.896E-05 3.470E-03
2030 3.000E+05 1.804E-05 3.301E-03
2031 3.000E+05 1,716E=-D5 3.140E-03
2032 3.000E+05 1.632E-05 2.986E-03
2033 3.000E+05 1.552E-05 2.841E-03
2034 3.000E+05 1.477E-05 2.702ZE-03
2035 32.000B+05 1.405E-05 2.570E-03
20386 3.000E+05 1.336E-05 2.445E-03
2037 3.000E+05 1.271E-05 2.326E-03
2038 3.000E+05 1.209E-05 2.212E-03
2038 3.000E+0% 1.150E-05 2.105E=D3
2040 3.000E+05 1.094E-05 2.002E-03
2041 3.000E+05 1.041E-05 1.904E-03
2042 3.000E+05 9,898E-06 1.811E-03
2043 3.000E+05 9.415E-06 1.7T23E-D3
2044 3.000E+05 B.956E-06 1.639E-03
2045 3.000E+05 8.518E-06é 1.558E~D3
2048 3.000E+05 8.104E-06 1.483E-03
2047 3.000E+05 7.709E-06 1.411E-03
2048 3.000E+05 7,.333E-06 1.342E-03
2049 3.000E+05 6.975E=-06 1.276E-03
2050 3.000E+05 6.635E-06 1.214E-03
2051 3.000E+05 6.311E-06 1.155E-03
2052 3.000E+05 6.004E-06 1.099E-03
20563 3.000E+05 5. TI1E=06 1.045E-03
2054 3.000E+05 5.432E-06 9.941E-04
2055 3.000E+05 5.167E-06 9.456E-04
20586 3.000E+05 4.915E-06 8.995E-04
2057 3.000E+05 4.676E-06 8.556E-04
2058 3.000E+05 4,44BE-06 8.139E-04
2058 3.000E+05 4.231E-0¢6é 7.7T42E-04
2060 3.000E+05 4,024E-06 7.364E-04
2061 3.000E+05 3.828E-06 7.005E-04
2062 3.000E+05 3.641E-086 6.664E-04
2063 3.000E+05 3.464E-06 6.339E-04
2064 3.000E+05 3.295E-06 6.030E-04
2065 3.000E+05 3.134E-06 5.735E-04
2068 3.000E+05 2.981E-06 5.456E-04
2067 3.000E+05 2,.836E-06 5.190E-04
2068 3.000E+05 2.698E-06 4.937E-04
2069 3.000E+05 2.566E-06 4.696E-04
2070 3.000E+05 2.441E-06 4.467E-04
2071 3.000E+05 2.322E-06 4.248E-04
2072 3.000E+05 2.209E-06 4,042E-04
2073 3.000E+05 2,101E-06 3.845E-04
2074 3.000E+05 1.998E-086 3.657E-04
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Somersworth, NH

Table D10. Trichloroethene Emission Rate from Year 1959 to 2202 (continued)

Refuse In Flace

(Mg}

{Mg/vyr)

(Cubic m/yr)
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.201E-06
-80BE-06
.7T20E-086
.636E-06
.556E-06
-480E-06
.40BE-06
-340E-06
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-212E-06
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.T09E-04
.577E-D4
.451E-04
L222E-04
.218E-04
«110E-04
.007E-04
. 909E-D4
.B16E-04
.127E-04
. 643E-04
.563E-04
.487E-04
L414E-D4
.345E-04
.2B0E-D4
.217E-0D4
.158E-04
.101E-04
.04BE-D4
. 967E-05
.481E-05
.018E-D5
.578E-05
.160E-05
. T162E-05
.384E-05
.023E-05
.681E-D5
.355E-05
.045E-05
. 150E-05
.470E-05
+203E-05
. 942E-05
.708E-05
.478E-0D5
.260E-05
.052E-05
.B55E-05
.66TE-05
.4B8E-05
.218E-05
.156E-05
.00ZE-05
-856E-05
. T16E-05
.584E-05
.458E-05
.338E-05
.224E-05
.115E-05
.01ZE-05
. 914E-05
.B21E-0D5
.132E-05
.647TE-D5
-567E-05
L491E-05
.418E-05
.349E-05
.2B3E-05
.220E-05
.161E-05
.104E-05
.050E-05
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A Case Study

Table D10. Trichloroethene Emission Rate from Year 1959 to 2202 (concluded)

Year Refuse In Place (Mg) (Mg/yr) {Cubic m/yr)
2146 3.000E+05 5.460E-08 9.993E-06
2147 3.000E+05 5.194E-08 9.505E-06
2148 3.000E+05 4.941E-08 9.042E-06
2149 3.000E+05 4.700E-08 8.601E-086
2150 3.000E+05 4,.471E-08 8.181E-06
2151 3.000E+05 4,253E-08 7.782E-06
2152 3.000E+05 4,045E-08 7.403E-06
2153 3.000E+05 3.B4BE-08 7.042E-086
2154 3.000E+05 3.660E-08 6.6928E-06
2155 3.000E+05 3.482E-08 6.372E-086
2156 3.000E+05 3,312E-08 6,061E-06
2157 3.000E+05 3.150E-08 5.765E-06
2158 3.000E+05 2.997E-08 5.484E-06
2159 3.000E+05 2.851E-08 5.217E-06
2160 3.000E+05 2.712E-08 4.962E-06
2161 2.,000E+05 2,579E-08 4.,720E-086
2162 3.000E+05 2.454E-08 4.490E-06
21863 3.000BE+05 2.334E-08 4.271E-08
2164 3.000E+05 2.220E-08 4.063E-06
2165 3.000E+05 2.112E-08 3.865E-06
2166 3.000E+05 2.009E-08 3.676E-06
2167 3.000E+05 1.911E-08 3.487E-086
2168 3.000E+05 1.81BE-08 3.326E-06
2169 3.000E+05 1.729E-08 3.164E-086
2170 3.000E+05 1.645E-08 3.010E-06
2171 3.000E+05% 1.564E-08 2.BB3E-08
2172 3.000E+05 1.488E-08 2.723E-06
2173 3.000E+05 1.416E-0D8 2.5%0E-06
2174 3.000E+05 1.347E-08 2.464E-06
2175 3.000E+05 1.281E-08 2.344E-086
2176 3.000E+05 1.218E-08 2.,230E-06
177 3.000E+05 1.159E-08 2.121E-086
2178 3.000E+05 1.102E-08 2.017E-06
2178 3.000E+05 1.049E-08 1.918E-06
2180 3.000E+05 9.975E-09 1.825E-06
2181 3.000E+0% 9.488E-09 1.736E-D6
2182 3.000E+05 9.026E-09 1.652E-06
2183 3.000E+05 8.586E-09 1.571E-086
2184 3.000E+05 8,167E-09 1.495E-06
2185 3.000E+05 7.T69E-09 1.422E-06
21886 3.000E+05 7.3%0E-09 1.352E-06
2187 3.000E+05 7.029E=-09 1.286E-06
2188 3.000E+05 6.687E-09 1.224E-06
2189 3.000E+05 6.360E-09 1.164E-06
2190 3.000E+05 6.050E-09 1.107E-06
2191 3.000E+05 5.755E=-09 1.053E-06
2192 3.000E+05 5.475E-09 1.002E-06
2153 3.000E+05 5.208E-09 5.530E~-07
2194 3.000E+05 4,954E-09 9.065E-07
219% 3.000E+05 4.712E-09 8.623E~07
2196 3.000E+05 4.482E-09 8.202E-07
2197 3.000E+05 4,264E-09 7.802E-07
2198 3.000E+05 4.056E-09 7.422E-07
2199 3.000E+05 3.858E-09 7.060E-07
2200 3.000E+05 3.670E-09 6.716E-07
2201 3.000E+05 3.491E-09 5.3B88E-07
2202 3.000E+05 3.320E-09 6.076E-07
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Somersworth, NH

Table D11. Vinyl Chloride Emission Rate from Year 1959 to 2202

Source:

Model Parameters

H:\3000\030177~1.000\030177~1.002\SOMMER~1\SOMERSWORTH. FEM

Lo ¢ 170.00 m*3 / Mg ***** {Jger Mode Selection **¥i*

k : 0.0500 1/yr **%%* UUger Mode Selection **%*%

NMOC : 2380.00 ppmv ***** User Mode Selection *****
Methane :
Carbon Dioxide :

58.0000 % volume

Air Pollutant
Molecular Wt =

42.0000 % volume
(HAP/VOC)
Concentration =

;s Vinyl Chloride
62.50

1.220000 ppv

type :
1958

Landfill

Year Opened :

Capacity :
Averade Acceptance Rate Required from
Current Year to Closure Year :
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Model Results

Co-Disposal

300000 Mg

Current Year :

2003 Closure Year:

0.00 Mg/year

2003

Vinyl Chloride (HAP/VOC)

Emission Rate

Year Refuse In Place (Mg) {(Ma/yr) (Cubic m/yr)
1958 1.304E+04 6.062E-04 2.332E-01
1960 2,609E+04 1.183E-03 4,550E-01
1961 3.913E+04 1.731E-03 6.661E-01
1962 5.217E+04 2.253E-03 8.668E-01
1263 6.522E+04 2.750E-03 1.058E+00
1964 7.826E+04 3.222E-03 1.239E+00
1965 9.130E+04 3.671E-03 1.412E+00
1966 1.043E+05 4.09BE-03 1.576E+00
1967 1.174E+05 4.504E-03 1.733E+00
1968 1.304E+05 4.891E-03 1.881E+00
1969 1.435E+05 5.259E-03 2.023E+00
1970 1.565E+05 5.608E-03 2.157E+00
1971 1.696E+05 5.941E-03 2.285E+00
1972 1.826E+05 5.25BE-03 2.407E+00
1973 1.957E+05 6.559E-03 2.523E+00
1974 2.087E+05 5.845E-02 2.633E+00
1975 2.217E+05 7.117E-03 2.738E+00
1976 2.348E+05 7.377E-03 2.838E+00
1977 2.478E+05 7.623E-03 2.932E+00
1978 2.609E+05 7.857E-03 3.023E+00
1979 2.739E+05 8.081E-03 3.108E+00
1280 2.870E+05 8.293E-03 3.1%0E+00
1981 3.000E+05 8.494E-03 3.268E+00
1982 3.000E+05 €.0B0E-03 3.108E+00
1983 3.000E+05 7.686E-03 2.957E+00
1984 3.000E+05 7.311E-03 2.813E+00
1985 3.000E+05 6.955E-03 2.675E+00
1286 3.000E+05 6.615E-03 2.545E+00
1987 3.000E+05 6.293E-03 2.421E+00
1988 3.000E+05 5.986E-03 2.303E+00
1989 3.000E+05 5.694E-03 2.190E+00
1980 3.000E+05 5.416E-03 2.084E+00
1991 3.000E+05 5.152E-03 1.982E+00
1982 3.000E+05 4,901E-03 1.885E+00
1993 3.000E+05 4.662E-03 1.793E+00
1994 3.000E+05 4,434E-03 1.706E+00
1995 3.000E+05 4.218E-03 1.623E+00
1995 3.000E+05 4.013E-03 1.544E+00
1997 3.000E+05 3.817E-03 1.468E+00
1998 3.000E+05 3.631E-03 1.397E+00
1999 3.000E+05 3.454E-03 1.329E+00
2000 3.000E+05 3.285E-03 1.264E+00
2001 3.000E+05 3.125E-03 1.202E+00
2002 3.000E+05 2.973E-03 1.143E+00
2003 3.000E+05 2.828E-03 1.088E+00
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A Case Study

Table D11. Vinyl Chloride Emission Rate from Year 1959 to 2202 (continued)

Year Refuse In Place (Mg) (Mg/yr) {Cubic m/yr)
2004 3.000E+05 2.690E-03 1.035E+00
2005 3.000E+05 2.558E-03 9.842E-01
20086 3.000E+05 2.434E-0D3 9.362E~D1
2007 3.000E+05 2.315E=-03 8.905E-01
2008 3.000E+05 2.202E=-03 8.471E-01
2009 3.000E+05 2.0%5E-03 8.058E-01
2010 3.000E+05 1.5923E-03 7.665E-01
2011 3.000E+05 1.895E-03 7.291E-01
2012 3.000E+05 1.803E-03 6.9326E-01
2013 3.000E+05 1.715E-03 6.597E-01
2014 3.000E+05 1,631E-03 6.,276E-01
2015 3.000E+05 1.552E-03 5.969E-01
2016 3.000E+05 1.476E-03 5.678E-01
2017 3.000E+05 1.404E-03 5.401E-01
2018 3.000E+05 1.336E-03 5.138E-01
2019 2.,000E+05 1.271E-03 4.887E-01
2020 3.000E+05 1.209E-03 4.649E-01
2021 3.000BE+05 1.150E-03 4.4228-01
2022 3.000E+05 1.094E-03 4,207E-01
2023 3.000E+05 1.040E-03 4.001E-01
2024 3.000E+05 9.895E-04 3.806E-01
2025 3.000E+05 9.412E-04 3.621E~01
2026 3.000E+05 8,953E-04 3.444E-01
2027 3.000E+05 8.516E-04 3.276E-01
2028 3.000E+05 8,101E-04 3.116E-01
2029 3.000E+05 7.706E-04 2.964E-01
2030 3.000E+05 7.330E-04 2.820E-01
2031 3.000E+05 6.973E-04 2.682E-01
2032 3.000E+05 6.633E-04 2.551E-01
2033 3.000E+05 6.309E-04 2.427E-01
2034 3.000E+05 65,001E-04 2.30%E-01
2035 32.000B+05 5.709E-04 2.1%6E-01
20386 3.000E+05 5.430E-04 2.089E-01
2037 3.000E+05 5.165E-04 1.987E-01
2038 3.000E+05 4,.914E-04 1.890E-01
2038 3.000E+0% 4.674E-04 1.72BE=-D1
2040 3.000E+05 4,446E-04 1.710E-01
2041 3.000E+05 4.229E8-04 1.627E-01
2042 3.000E+05 4,023E-04 1.548E-01
2043 3.000E+05 3.827E-04 1.472E-D01
2044 3.000E+05 3.640E-04 1.400E-01
2045 3.000E+05 3.463E-04 1.332E-01
2048 3.000E+05 3.294E-04 1.267E-01
2047 3.000E+05 3.133E-04 1.205E-01
2048 3.000E+05 2.980E-04 1.146E-01
2049 3.000E+05 2.835E-04 1.091E-01
2050 3.000E+05 2.697E-04 1.037E-01
2051 3.000E+05 2.565E-04 9.B868E-02
2052 3.000E+05 2,.440E-04 9.386E-02
20563 3.000E+05 2.321E-0D4 8.928E~D2
2054 3.000E+05 2.20BE-04 8.493E-02
2055 3.000E+05 2.100E-04 8.078E-02
20586 3.000E+05 1.9%8E-04 7.685E-02
2057 3.000E+05 1.3900E-04 7.310E-02
2058 3.000E+05 1.808BE-04 6.954E-02
2058 3.000E+05 1.719E-04 6.614E-0D2
2060 3.000E+05 1.636E-04 6.292E-02
2061 3.000E+05 1.556E-04 5.,985E-02
2062 3.000E+05 1.480E-04 5.693E-02
2063 3.000E+05 1.408E-04 5.415E-02
2064 3.000E+05 1.339E-04 5.151E-02
2065 3.000E+05 1.274E-04 4.900E-02
2068 3.000E+05 1.212E-04 4.661E-02
2067 3.000E+05 1.153E-04 4.434E-02
2068 3.000E+05 1.096E-04 4.218E-02
2069 3.000E+05 1.043E-04 4.012E-02
2070 3.000E+05 9.920E-05 3.816E-02
2071 3.000E+05 9.436E-05 3.630E~-D2
2072 3.000E+05 8.976E-05 3.453E-02
2073 3.000E+05 8.93BE-05 3.285E-02
2074 3.000E+05 8.122E-05 3.124E-02
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Somersworth, NH

Table D11. Vinyl Chloride Emission Rate from Year 1959 to 2202 (continued)

Year Refuse In Place (Mg) (Mg/yr) {Cubic m/yr)
2075 3.000E+05 7.726E-05 2.972E~D2
2076 3.000E+05 7.349E-05 2.827E-02
2077 3.000E+05 6.921E~-0D5 2.688E-02
2078 3.000E+05 5.650E-05 2.558E~02
2078 3.000E+05 6.325E-05 2.433E-02
2080 3.000E+05 6.017E-05 2.31%E-02
2081 3.000E+05 5.724E-05 2.202E-D2
2082 3.000E+05 5.444E-05 2.094E-02
2083 3.000E+05 5.179E-0D5 1.992E-02
2084 3.000E+05 4.926E-05 1.895E-02
2085 3.000E+05 4,686E-05 1.803E-02
20886 3.000E+05 4.457E-05 1.715E-02
2087 3.000E+05 4.240E-05 1.631E-02
2088 3.000E+05 4,033E-05 1.552E-02
2088 3.000E+05 3.837E-05 1.476E-D2
2090 2.,000E+05 3.649E-05 1.404E-02
2091 3.000E+05 3.471E-05 1.335E-02
2092 3.000BE+05 3.302E-05 1.270E-02
2093 3.000E+05 3.141E-05 1.208E-02
2094 3.000E+05 2.988E-05 1.149E-02
2095 3.000E+05 2.842E-05 1.093E~D2
2098 3.000E+05 2.704E-05 1.040E-02
2097 3.000E+05 2,572E-05 9,893E-03
2098 3.000E+05 2.448E-05 9.411E-03
2099 3.000E+05 2,327E-05 8.952E-03
2100 3.000E+05 2.214E-05 8.515E-03
2101 3.000E+05 2.106E-05 8.100E-03
2102 3.000E+05 2,003E-05 7.705E-03
2103 3.000E+05 1.905E-05 7.329E-03
2104 3.000E+05 1.812E-05 6.972E-03
2105 3.000E+05 1.724E-05 6.632E-03
2108 32.000B+05 1.640E-05 6.308E-03
2107 3.000E+05 1.560E=-05 6.000E-03
2108 3.000E+05 1.484E-05 5.708E-03
2109 3.000E+05 1.411E-05 5.429E-03
2110 3.000E+0% 1.343E-05 5.165E=03
2111 3.000E+05 1.277E-05 4.913E-03
2112 3.000E+05 1.215E=-05 4.673E-03
2113 3.000E+05 1.156E-05 4.445E-03
2114 3.000E+05 1.099E-05 4.228E-03
2115 3.000E+05 1.046E-05 4.022E-03
2116 3.000E+05 9.946E-06 3.828E-03
2117 3.000E+05 9.461E-06 3.639E-03
2118 3.000E+05 9.000E-06 3.462E-03
2119 3.000E+05 8.561E-06 3.293E-03
2120 3.000E+05 8.143E-06 3.133E-03
2121 3.000E+05 7.746E-06 2.9%80E-03
2122 3.000E+05 7.368E-06 2.834E-03
2123 3.000E+05 7.009E-086 2.698E-03
2124 3.000E+05 6.667E-06 2.565E~D3
2125 3.000E+05 6.342E-06 2.440E-03
2126 3.000E+05 6.033E-06 2.3Z1E-03
2127 3.000E+05 5.738E-06 2.207E-03
2128 3.000E+05 5.458E-06 2.100E-03
2129 3.000E+05 5.192E-06 1.997E-03
2130 3.000E+05 4.938E-06é 1.900E-03
2131 3.000E+05 4,698E-06 1.807E-03
2132 3.000E+05 4.469E-06 1.71%E-03
2133 3.000E+05 4.251E-086 1.635E-03
2134 3.000E+05 4,.044E-06 1.556E-03
2135 3.000E+05 3.847E-06 1.4B0E-03
2136 3.000E+05 3.659E-06 1.408E-03
2137 3.000E+05 3.480E-06 1.339E-03
2138 3.000E+05 3.311E-06 1.274E-03
2139 3.000E+05 3.149E-086 1.211E-03
2140 3.000E+05 2.996E-06 1.152E-03
2141 3.000E+05 2.850E-06 1.096E-03
2142 3.000E+05 2.111E-06 1.043E~-D3
2143 3.000E+05 2.57BE-D6 9.919E-04
2144 3.000E+05 2,453E-06 9.435E-04
2145 3.000E+05 2.333E-086 8.975E-04
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A Case Study

Table D11. Vinyl Chloride Emission Rate from Year 1959 to 2202 (concluded)

Refuse In FPlace

(Mg}

(Mg/yr)

{Cubic m/yr)

LV ' 'S T % TS T PV P T PR P P B I A PSR 1 S % TP WY PV S S T % IR PR P T T PSR TV L S 1% P T P PSS B U % R T Y N R S RPN PV S B
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.000E+05
. 000E+05
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.000E+05
.000E+05
.000E+05
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.000E+05
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.000E+05
.000E+05
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.000E+05
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. 000E+05
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.219E-06
.111E-086
.008E-06
.910E-06
.B17E-06
.12BE-06
. 644E-06
.564E-086
.488E-06
.415E-06
.346E-06
.280E-06
.218E-06
-159E-086
.102E-06
.048E-06
.972E-07
.485E-07
.023E-07
.583E-07
.164E-07
. 7T66E-07
.387E-07
.027E-07
.684E-07
.358E-07
.04BE-07
. 753E-07
.473E-07
.206E-07
. 95ZE-07
.7T10E-07
.481E-07
. 262E-07
-054E-07
.B56E-07
.668E-Q7
.489E-07
.31%E-07
.157E-07
-003E-07
.B57E-07
. T18E-07
.585E-07
.458E-07
.339E-07
.225E-07
.116E-07
.013E-07
. 915E-07
.B2ZE-07
. T33E-07
.64BE-07
.568E-07
.491E-07
.418E-07
.350E-07

.537E-04
.121E-04
LTZ25E-04
.348E-04
. 990E-04
5. 64 9E-04
.324E-04
.016E-04
. 7T23E-04
.443E-04
«178E-04
- 925E-04
. 685E-04
-457E-04
.239E-04
.033E-04
.B36E-04
.64 9E-04
.471E-04
.302E-04
.141E-04
. 987E-04
.B42E-04
.TO3E-04
.571E-04
-446E-04
.327E-04
. 213E-04
.105E-04
.003E-04
. 905E-04
.812E-04
. T24E-04
. 640E-04
.560E-04
.484E-04
.411E-04
L342E-04
.277E-04
. 215E-04
.155E-04
.099E-04
.045E-04
. 944E-05
.459E-05
. 99BE-05
.559E-05
. 142E-05
. T45E-05
. 367E-05
-008E-05
. 666E-05
.341E-05
.032E-05
.137E-05
. 458E-05
5.191E-05
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Somersworth, NH

Table D12. m,p-Xylene Emission Rate from Year 1959 to 2202

Source:

Model Parameters

H:\3000\030177~1.000\030177~1.002\SOMMER~1\SOMERSWORTH. FEM

Lo ¢ 170.00 m*3 / Mg ***** {Jger Mode Selection **¥i*

k : 0.0500 1/yr **%%* UUger Mode Selection **%*%

NMOC : 2380.00 ppmv ***** User Mode Selection *****
Methane :
Carbon Dioxide :

58.0000 % volume

Air Pollutant
Molecular Wt =

106.17

42,0000 % volume
: m,p-Xylene (HAP/VOC)
Concentration =

2.140000 ppmv

type :
1958

Landfill

Year Opened :

Capacity :
Averade Acceptance Rate Required from
Current Year to Closure Year :
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Model Results

Co-Disposal

300000 Mg

Current Year :

2003 Closure Year:

0.00 Mg/year

2003

m,p-Xylene (HAP/VOC) Emission Rate

Year Refuse In Place (Mg) {(Ma/yr) (Cubic m/yr)
1958 1.304E+04 1.806E-03 4.091E-01
1960 2,609E+04 3.525E-03 7.8982E~01
1961 3.913E+04 5.159E-03 1.168E+00
1962 5.217E+04 6.714E-03 1.520E+00
1263 6.522E+04 8.193E-03 1.855E+00
1964 7.826E+04 9.600E-023 2.174E400
1965 9.130E+04 1.094E-02 2.477E400
1966 1.043E+05 1.221E-02 2.765E+00
1967 1.174E+05 1.342E-02 3.039E+00
1968 1.304E+05 1.457E-02 3.300E+00
1969 1.435E+05 1.567E-02 3.548E+00
1970 1.565E+05 1.671E-02 3.784E+00
1971 1.696E+05 1.770E-02 4.009E+00
1972 1.826E+05 1.865E-02 4.222E+00
1973 1.957E+05 1.954E-02 4.426E+00
1974 2.087E+05 2.040E-02 4.618E+00
1975 2.217E+05 2.121E-02 4.803E+00
1976 2.348E+05 2.198E-02 4.977E+00
1977 2.478E+05 2.271E-02 5.144E+00
1978 2.609E+05 2.341E-02 5.302E+00
1979 2.739E+05 2.408E-02 5.452E+00
1280 2.870E+05 2.471E-02 5.596E+00
1981 3.000E+05 2.531E-02 5.732E+00
1982 3.000E+05 2.40BE-0D2 5.452E+00
1983 3.000E+05 2.290E-02 5.186E+00
1984 3.000E+05 2.178E-02 4,933E+00
1985 3.000E+05 2.072E-02 4. 693E+00
1286 3.000E+05 1.971E-02 4.,464E+00
1987 3.000E+05 1.875E-02 4.246E+00
1988 3.000E+05 1.784E-02 4.038E+00
1989 3.000E+05 1.697E-02 3.842E+00
1980 3.000E+05 1.614E-02 3.655E+00
1991 3.000E+05 1.535E-02 3.477E+00
1982 3.000E+05 1.460E-02 3.307E+00
1993 3.000E+05 1.38%E-02 3.146E+00
1994 3.000E+05 1.321E-02 2.992E+00
1995 3.000E+05 1.257E-02 2.846E+00
1995 3.000E+05 1.196E-02 2.708E+00
1997 3.000E+05 1.137E-02 2.575E+00
1998 3.000E+05 1.082E-02 2.450E+00
1999 3.000E+05 1.02%E-02 2.330E+00
2000 3.000E+05 5.783%E-03 2.217TE+00
2001 3.000E+05 9.311E-03 2.109E+00
2002 3.000E+05 8.857E-03 2.006E+00
2003 3.000E+05 8.425E-03 1.908E+00
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A Case Study

Table D12. m,p-Xylene Emission Rate from Year 1959 to 2202 (continued)

Refuse In Place

(Mg)

(Mg/yr)

(Cubic m/yr)

.014E-03
.624F-03
.25ZE-03
.898F-03
.562E-03
.242FE-03
.937E-03
.64BE-03
.372E-03
.110E-03
.B61E-03
.624FE-03
.398E-03
.184E-03
. 980E-03
.786E-03
.601E-03
.425FE-03
.258E-03
-100E-03
. 948E-03
.B05E-D3
.668E-03
.538E-03
.414E-03
.296E-03
.184E-03
.078E-03
.976E-03
.BBOE-03
. 188E-03
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.0D00E+05
.00DE+05
.0D00E+05
L000E+05
.00DE+05
.DOOE+05
.0D00E+05
.000E+05
.0D00E+05
.0D00E+05
.D0DE+05
.000E+05
.000E+05
.000E+05
.DO0DE+05S
.000E+05
.D00E+05
.D00E+05
.0D00E+05
.000E+05
.000E+05
.0O0E+05
.000E+05
.D00E+05
L0D00E+05
.D00E+05
.000DE+05
.D00E+0%
.DDDE+05
.000E+05
.000E+05
.D00E+05
.O00E+05
.0D00E+05
.D00E+05
.DO0E+05
.DOOE+05
L000E+05
.00DE+05
.O00E+05
.D00E+05
.000E+05
.DO0E+05
.000E+05
.D0DE+05
.O00DE+05
.DOOE+05
.0D00E+05
.D00E+05
.000E+05
.D00E+05
.000E+05
.D00E+05
.000E+05
.000E+05
.DO0E+05
.D00E+05
.0DDE+05
.D0D0E+05
.000E+05
.D00E+05
.D00E+05
.000B+05
.D00E+05
.D00E+05
.D00E+05
.00DE+05
.000E+05
.D00E+05
.DDDE+05
.D0D0E+05
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TO01E-03

.618E-03
.539%E-03
.464F-03
.393E-03
.325E-03
.260E~-03
.199E-03
.140E-03
.085E-03
.0D3ZE-03

BL4E-04

.336E-04
.BEBOE-04
LA47E-04
.035E-04
. G43E-04
.271F-04
. 916E-04
.579E-04
.258E-04
.953FE-04
.662E-04
.386E-04
.123E-04
.B74E-04
.636E-04
.410FE-04
.195E-04
-990FE-04
. T96E-04
.610E-04
.434E-04
.267E-04
.108E-04
.956F-04
.B12E-04
.675E-04
.544E-04
L420E-04

.815E+00
.7126E+00
. 642E+00
.562E400
.486E+00
.413E+00
. 345E+00
-279E+00
.217E+00
-157E+00
+101E+00
.047E+00
. 960E-01
.475E-01
.013E-01
.573E-01
.155E-01
.757E-01
.379E-01
.019E-01
.677E-01
. 351E-01
.041E-01
.747E-01
+466E-01
.200E-01
. 946E-01
.705E-01
.475E-01
.257E-01
.050E-01
.852E-01
.664E-01
.486E-01
-316E-01
.154E-01
.000E-01
.854E-01
.T15E-01
.582E-01
-456E-01
.336E-01
L222E-01
.114E-01
.011E-01
.913E-01
.820E-01
.731E-01
.646E-01
.066E-01
.490E-01
.417E-01
.348E-01
.282E-01
.220E-01
.160E-01
.104E-01
.050E-01
. 986E-02
.499E-02
.036E-02
.595E-02
.176E-02
.177E-02
.398E-02
.037E-02
. 694E-02
.367E-02
-057E-02
5.76ZE-02
5.481E-02
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Somersworth, NH

Table D12. m,p-Xylene Emission Rate from Year 1959 to 2202 (continued)

Refuse In FPlace

(Mg} (Mg/yr)

{Cubic m/yr)

PV P 1S T I 7 P O PV P S P % I R S R W PV P S 1% T S B PSPV S T % S P S 7 P PV O IR 7 P PN Y T P P O PR S R PV P ' L T S PSPV LS T T S R PSP PR S S % PSR PR S B

.000E+0S
.000E+05
.000E+05
.O00E+05
.000E+05
.000E+05
.000E+05
.0D0E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05%
.000E+05
.000E+05
.000E+05
.000E+05
.0D0E+05
.000E+05
.000E+05
.000E+05
.000E+05
. 000DE+05
.000E+05
LO0D0E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
. 000E+05
.0D00E+05
.000E+05
.000E+05
.000E+0Q5
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000DE+05
.000E+05
.00DE+05
.000E+05
.000E+05
.000E+05

.302E-04
-190E-04
.0D83E-04
.981E-04
.885E-04
. 193E-04
. T05E-04
.622E-04
.543E-04
.468E-04
+396E-04
.328E-04
.263E-04
.202E-04
.143E-04
.087E-04
.034E-04
.840E-05
.360E-05
. 903E-05
.463E-05
.D56E-05
.663E-05
.289E-05
. 934E-05
.596E-05
.274E-05
. 968E-05
.67TTE-05
.400E-05
.137E-05
.886E-05
.64BE-05
.421E-05
.2086E-05
.D00E-05
.BO5E-05
.620E-05
+443E-05
.275E-05
-116E-05
. 964E-05
.B19E-05
.682E-05
.551E-05
.426E-05
-30BE-05
. 196E-05
.088E-05
. 987E-05
.B90E-05
. T98E-05
.710E-05
. 626E-05
.547E-05
.4T72E-05
.400E-05
.332E-05
.267E-05
.205E-05
.146E-05
.D20E-05
.037E-05
.865E-06
.384E-06
. 926E-06
.491E-06
.077E-06
.683E-06
.308E-06
6.952E-06
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.213E-02
. 95%E-02
LT17E-02
.487E-02
. 268E-02
.060E-02
.B62E-02
-674E-02
. 495E-02
.324E-02
«162E-02
.008E-02
.861E-02
.T122E-02
.589E-02
.463E-02
.342E-02
.228E-02
.120E-02
.016E-02
.918E-02
. B24E-02
.735E-02
.651E-02
.570E-02
-494E-02
.421E-02
. 351E-02
.2B6E-02
.223E-02
.163E-02
.108E~-02
. 053E-02
.001E-02
.524E-03
. 058E-03
.617E-03
.197E-03
. 797E-03
.417E-03
.055E-03
.711E-03
.3B4E-03
.073E-03
.776E-03
.495E-03
.227E-03
. 972E-03
.729E-03
. 499E-03
.279E-03
.071E-03
.872E-03
. GB3E-03
.504E-03
.333E-03
.170E-03
.016E-03
.868E-03
. 7T29E-03
.596E-03
469E-03
-34%E-03
.234E-03
.125E-03
.021E-03
. 923E-03
.B29E-03
. T40E-03
1.655E-03
1.574E-03
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A Case Study

Table D12. m,p-Xylene Emission Rate from Year 1959 to 2202 (concluded)

Refuse In FPlace

(Mg}

(Mg/yr)

{Cubic m/yr)

LV ' 'S T % TS T PV P T PR P P B I A PSR 1 S % TP WY PV S S T % IR PR P T T PSR TV L S 1% P T P PSS B U % R T Y N R S RPN PV S B

.000E+05
-000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
-000E+05
.000E+05
.000E+05
.000E+05
.000E+05
. 000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
-000E+05
.000E+05
.000E+05
.0D0E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
-000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
. 000E+05
.000E+05
.000E+05
.000E+05
.000E+05
. 000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
.000E+05
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.613E-06
.290E-086
. 983E-06
.692E-06
L414E-06
.150E-06
.B29E-06
.660E-086
.433E-06
.216E-06
.011E-06
.815E-06
.629E-06
.452E-06
.284E-06
.124E-06
-971E-086
.826E-06
.689E-06
.557E-06
.433E-06
.314E-06
.201E-06
.094E-06
.992E-06
.895E-06
.B0ZE-06
. T14E-06
.631E-06
.551E-06
.476E-06
.404E-06
.335E-06
.270E-06
.20BE-08
.149E-06
.093E-06
.040E-06
.B91E-07
.408E-07
-949E-07
.513E-07
.098E-07
.T03E-07
.327E-07
. 970E-07
.630E-07
.307E-07
. 999E-07
. 7T06E-07
.428E-07
.163E-07
.912E-07
.672E-07
LA444E-07
L227E-07
.021E-07

.497E-03
.424E-03
.355E-03
. 289E-03
. 226E-03
.166E-03
.108E-03
.055E-03
. 004E-03
.548E-04
.0B3E-04
.640E-04
. 218E-04
-818E-04
.436E-04
.074E-04
. T29E-04
.400E-04
.DBBE-04
.T91E-04
.508E-04
.240E-04
. 985E-04
.T42E-04
.510E-04
- 290E-04
.081E-04
. 882E-04
. 693E-04
.513E-04
.341E-04
.178E~04
. D23E-04
.876E-04
.136E-04
. 60ZE-04
L475E-04
.355E-04
.240E-04
.131E-04
.027E-04
.9ZE8E-04
.B34E-04
. T44E-04
. 659E-04
.57BE-04
.501E-04
. 428E-04
.358E-04
. 292E-04
. 229E-04
. 163E-04
-112E-04
.0O58E-04
.0086E-04
.573E~-05
9.106E-05
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Somersworth, NH

Table D13. o-Xylene Emission Rate from Year 1959 to 2202

Source:

Model Parameters

H:\3000\030177~1.000\030177~1.002\SOMMER~1\SOMERSWORTH. FEM

Lo ¢ 170.00 m*3 / Mg ***** {Jger Mode Selection **¥i*

k : 0.0500 1/yr **%%* UUger Mode Selection **%*%

NMOC : 2380.00 ppmv ***** User Mode Selection *****
Methane :
Carbon Dioxide :
Air Pollutant :

58.0000 % volume

Molecular Wt =

106.17

42,0000 % volume
O-Xylene (HAP/VOC)
Concentration =

0.720000 ppmV

type :
1958

Landfill

Year Opened :

Capacity :
Averade Acceptance Rate Required from
Current Year to Closure Year :

% 2 o o S S O S S (S S R S O I N N S S N N S O N S B RSN S PR SN SR ENES

Model Results

Co-Disposal

300000 Mg

Current Year :

2003 Closure Year:

0.00 Mg/year

2003

0-Xylene (HAPR/VOC)

Emission Rate

Year Refuse In Place (Mg) {(Ma/yr) (Cubic m/yr)
1958 1.304E+04 6.078E-04 1.376E-01
1960 2,609E+04 1.186E-03 2.6886E-01
1961 3.913E+04 1.736E-03 3.931E-01
1962 5.217E+04 2.259E-03 5.115E-01
1263 6.522E+04 2.757E-03 6.242E-01
1964 7.826E+04 3.230E-03 7.314E-01
1965 9.130E+04 3.680E-03 8.334E-01
1966 1.043E+05 4.108E-03 9.,304E-01
1967 1.174E+05 4.516E-03 1.023E+00
1968 1.304E+05 4.903E-03 1.110E+00
1969 1.435E+05 5.272E-03 1.194E+00
1970 1.565E+05 5.623E-03 1.273E+00
1971 1.696E+05 5.956E-03 1.349E+00
1972 1.826E+05 6.273E-03 1.421E+00
1973 1.957E+05 6.575E=-03 1.489E+00
1974 2.087E+05 6.862E-02 1.554E+00
1975 2.217E+05 7.135E-03 1.616E+00
1976 2.348E+05 7.395E-03 1.675E+00
1977 2.478E+05 7.642E-03 1.731E+00
1978 2.609E+05 7.877E-03 1.784E+00
1979 2.739E+05 8.101E-03 1.834E+00
1280 2.870E+05 8.314E-03 1.883E+00
1981 3.000E+05 8.516E-03 1.928E+00
1982 3.000E+05 €.101E-03 1.834E+00
1983 3.000E+05 7.706E-03 1.745E+00
1984 3.000E+05 7.330E-03 1.660E+00
1985 3.000E+05 6.972E-03 1.579E+00
1286 3.000E+05 6.632E-03 1.502E+00
1987 3.000E+05 6.309E-03 1.429E+00
1988 3.000E+05 6.001E-02 1.358E+00
1989 3.000E+05 5.708E-03 1.293E+00
1980 3.000E+05 5.430E-03 1.230E+00
1991 3.000E+05 5.165E-03 1.170E+00
1982 3.000E+05 4,913E-03 1.113E+00
1993 3.000E+05 4.674E-03 1.058E+00
1994 3.000E+05 4.446E-03 1.007E+00
1995 3.000E+05 4,.229E-03 9.576E-01
1995 3.000E+05 4.023E-03 9.10%E-01
1997 3.000E+05 3.826E-03 8.665E-01
1998 3.000E+05 3.640E-03 8.243E-01
1999 3.000E+05 3.462E-03 7.841E-01
2000 3.000E+05 3.293E-03 7.458E-01
2001 3.000E+05 3.133E-03 7.094E-01
2002 3.000E+05 2.980E-03 6.748E-01
2003 3.000E+05 2.835E-03 6.419E-01
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A Case Study

Table D13. o-Xylene Emission Rate from Year 1959 to 2202 (continued)

Year Refuse In Place (Mg) (Mg/vr) (Cubic m/yr)
2004 32.000E+05 2.696E-03 6.106E-01
2005 3.000E+05 2,565E-03 5.808E-01
2008 3.000E+05 2.440E-03 5.525E-01
2007 3.000E+05 2.321E-03 5.256E-01
2008 32.000B+05 2.208E-03 4.699E-01
20089 3.000E+05 2.100E-03 4.756E-01
2010 3.000E+05 1.998E-03 4.524E-01
2011 3.000E+05 1.5900E-03 4.303E-~01
201z 3.000E+05 1.807E-03 4.,093E-01
2013 3.000E+05 1.719E-D3 3.883E-01
2014 3.000E+05 1.635E-03 3.T704E-01
2015 32.000B+05 1.556E-03 3.523E-01
20186 3.000E+05 1.480E-03 3.351E-01
2017 3.000E+05 1.408E-03 3.188E-01
2018 3.000E+05 1.33%E-03 3.032E-01
2019 3.000E+05 1.274E-03 2.884E-01
2020 3.000E+05 1.212E-0D3 2.744E-01
2021 3.000E+05 1.153E-03 2.610E-01
2022 32.000E+05 1.096E-03 2.483E-01
2023 3.000E+05 1.043E-03 2.362E-01
2024 3.000E+05 9.920E-04 2.246E-01
2025 3.000E+05 9.436E-04 2,137E-01
20286 3.000E+05 8.976E-04 2.033E-01
2027 3.000E+05 8.538BE-04 1.233E-D1
2028 3.000E+05 8.122E-04 1.83%E-01
2029 32.000E+05 7.725E-04 1.74%E-01
2030 3.000E+05 7.349E-04 1.664E-01
2031 3.000E+05 6.920E-04 1.583E-01
2032 3.000E+05 6.649E-04 1.506E-01
2033 3.000E+05 6.325E-04 1.432E-01
2034 3.000E+05 6.017E-04 1.362E-01
2035 3.000E+05 5.723E-04 1.296E-01
2036 2.000E+05 5.444E-04 1.233E-01
2037 3.000E+05 5.179E-04 1.173E-01
2038 3.000E+05 4.926E-04 1.116E-D1
2039 3.000E+05 4,686E-04 1.061E-01
2040 3.000E+05 4.457E-04 1.008E-01
2041 3.000E+05 4.240E-04 9.601E-02
2042 3.000E+05 4 ,033E-04 5.133E-02
2043 3.000E+05 3.836E-04 8.688E-02
2044 3.000E+05 3.649E-04 8.264E-02
2045 3.000E+05 3.471E-04 7.861E-02
20486 3.000E+05 3.302E-04 7.477E-02
2047 3.000E+05 3.141E-04 7.113E-02
2048 3.000E+05 2.98BE-04 6.766E-02
2049 3.000E+05 2.842E-04 5.426E-02
2050 3.000E+05 2,703E-04 6.122E-02
2051 3.000E+05 2.572E-04 5.823E-02
2052 3.000E+05 2.446E-04 5.538E-D2
2053 3.000E+05 2,327E-04 5.269E-02
2054 3.000E+05 2.213E-04 5.012E-02
2055 3.000E+05 2.105E-04 4,768E-02
20586 3.000E+05 2.003E-04 4 .535E~02
2057 3.000E+05 1.905E-04 4,314E-02
2058 3.000E+05 1.812E-04 4.104E-02
2059 3.000E+05 1.724E-04 3.904E-D2
2060 3.000E+05 1.640E-04 3.713E-02
2061 3.000E+05 1.560E-04 3.532E-02
2062 3.000E+05 1.484E-04 3.360E-02
2063 3.000E+05 1.411E-04 3.196E-~02
2064 3.000E+05 1.342E-04 3.040E-02
20865 3.000E+05 1.277E-04 2.892E-02
20686 3.000E+05 1.215E-04 2.751E~-D2
2067 3.000E+05 1.155E-04 2.8617E-02
2068 3.000E+05 1.099E-04 2.48%E-02
2069 3.000E+05 1.046E-04 2.36BE-02
2070 3.000E+05 9.945E-05 2.252E~D2
2071 3.000E+05 9.460E-05 2.142E-02
2072 3.000E+05 8.999E-05 2.038E-02
2073 3.000E+05 8.560E-05 1.9%38E-02
2074 3.000E+05 8.143E-05 1.844E-02
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Table D13. o-Xylene Emission Rate from Year 1959 to 2202 (continued)

Refuse In Flace

(Mg}

{Mg/vyr)

(Cubic m/yr)

. DODE+05
.000E+05
. 000E+05
.000E+05
. D00E+05
. 000E+05
. 000E+05
. 000E+05
. 000E+05
. 000E+05
. 000E+05
. 000E+05
. D00E+05
.D00E+05
. D00E+05
. 000E+05
. 000E+05
. 000E+05
. D00E+05
.000E+05
. 000E+05
. DODE+05
. 000E+05
.000E+05
. 000E+05
. 000E+05
. D0DE+05
. 000E+05
. 000E+05
.000E+05
. 000E+05
. 000E+05
. D0DE+05
. 000E+05
-000E+05
. D0DE+05
.000E+05
.000E+05
. 000E+05
. D0DE+05
-000E+05
. DODE+05
. 000E+05
. 000E+05
. 000E+05
. D00E+05
. 000E+05
. D00E+0Q5
. 000E+05
. 000E+05
. 000E+05
. D00E+05
.000E+05
. D00E+05
.D00E+05
. D0DE+05
. 000E+05
. D00E+05
. 000E+05
. D00DE+05
. 000E+05
. 000E+05
.000E+05
.000E+05
. 000E+05
. DODE+05
.0D00E+05
. D00DE+05
-000E+05
.000E+05
.000E+05

LPEIRL RS % WSS9 R WSS 0% QP SO P P S PN 7 S TR P O B PRI L P R B PR P S W PO PR Y S P P O RV L Y R R P O % PR N R U O S PR I O O L WU O R VAR WU O B R U P VU TR S YR T L R UV PUR VLI VS

. T45E-05
-36BE-05
.008E-05
.667E-05
.341E-05
-032E-05
.738E-05
-458E-05
.192E-05
-939E-05
.69BE-05
-469E-05
-251E-05
-043E-05
.846E-05
.659E-05
-480E-05
.311E~-05
.149E-05
-995E-05
.B49E-05
.710E-05
.57BE-05
.452E-05
.333E-05
.219E-05
.111E-05
.008E-05
. 910E-05
.817E-05
T128E-05
.644E-05
.564E-05
.488E-05
-415E-05
.346E-05
-280E-05
.21BE-05
.15BE-05
.102E-05
-048E-05
.971E-06
.485E-06
.022E-06
-958ZE-06
.164E-06
-T65E-06
.387E-06
-027E-06
.684E-06
-358BE-06
.048E-06
-153E-06
.472E-06
-205E-06
.951E-06
-T110E-06
480E-06
.262E-06
.054E-06
-856E-06
.66BE-06
-489E-06
.319E-06
.157E-06
.003E-06
-857E-06
.7117E-06
-585E-06
-459E-06
.339E-06
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.299E-02
.236E-02
.176E-D2
.118E-02
.064E-02
.012E-02
.626E-03
+.157E~-03
.710E-03
L285E-03
.BB1E-03
-497E-03
.131E-03
.183E-03
.453E-03
.138E-03
.B39E-03
.554E-03
«283E-03
.025E-03
.780E-03
.547E-03
. 325E-03
.114E-03
. 914E-03
L123E-03
.541E-03
.269E-03
.204E-03
.048E-D3
.BY99E-03
. 758E-03
. 623E-03
.495E-03
.374E-03
.258E-03
.148E-03
L043E-03
. 943E-03
.B49E-03
.159E-03
.673E-03
.591E-03
.514E-03
.440E-03
.370E-03
.303E-03
.239E-03
.179E-03
.121E-D03
.067E-03
.015E-03
.651E-04
.180E-D4
.133E-04
.307E-04
. 902E-04
.516E-04
.150E-04
.801E-D4
LAB9E-04
L.154E-04
.B54E-04
.568E-04
+297E-04
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Table D13. o-Xylene Emission Rate from Year 1959 to 2202 (concluded)

Year Refuse In Place (Mg) (Mg/yr) {Cubic m/yr)
2146 3.000E+05 2.225E-06 5.028E-04
2147 3.000E+05 2.116E-086 4.793E-04
2148 3.000E+05 2.013E-06 4.558E-04
2149 3.000E+05 1.915E-06 4.336E-04
2150 3.000E+05 1.822E-06 4,125E-04
2151 3.000E+05 1.733E-06 3.824E-04
2152 3.000E+05 1.648E-06 3.732E-04
2153 3.000E+05 1.568BE-06 3.550E-04
2154 3.000E+05 1.421E-06 3.377E-04
2155 3.000E+05 1.419E-06 3.213E-04
2156 3.000E+05 1,349E-06 3.,056E-04
2157 3.000E+05 1.284E-086 2.807E-04
2158 3.000E+05 1.221E-06 2.765E-04
215% 3.000E+05 1.161E-06 2.630E-04
2160 3.000E+05 1.105E-06 2.,502E-04
2161 2.,000E+05 1.051E-06 2.380E-04
2162 3.000E+05 9.997E-07 2.264E-04
21863 3.000BE+05 9.508E-07 2.153E-04
2164 3.000E+05 9.046E-07 2.048E-04
2165 3.000E+05 8.604E-07 1.949E-04
2166 3.000E+05 8.185E-07 1.B853E-04
2167 3.000E+05 7.786E-07 1.763E~D4
2168 3.000E+05 7.4086E-07 1.677E-04
2169 3.000E+05 7.045E-07 1.595E-04
2170 3.000E+05 6.701E-07 1.517E-04
2171 3.000E+05% 6.374E-07 1.443E-04
2172 3.000E+05 6.063E-07 1.373E-04
2173 3.000E+05 5.768E-07 1.306E-04
2174 3.000E+05 5.486E-07 1.242E-04
2175 3.000E+05 5.219E-07 1.182E-04
2176 3.000E+05 4,964E-07 1.124E-04
177 3.000E+05 4.722E-07 1.069E-04
2178 3.000E+05 4,492E-07 1.017E-04
2178 3.000E+05 4.273E-07 9.676E-05
2180 3.000E+05 4.,064E-07 9.204E-05
2181 3.000E+0% 3.866E-07 8.7755E=0%
2182 3.000E+05 3.678E-07 B.328E-05
2183 3.000E+05 3.498E-07 7.822E-05
2184 3.000E+05 3,328E-07 7.536E-05
2185 3.000E+05 3.165E-07 7.168E-05
21886 3.000E+05 3.011E-0Q7 6.819E-05
2187 3.000E+05 2.864E-07 5.486E-05
2188 3.000E+05 2,724E-07 6.170E-05
2189 3.000E+05 2.592E-07 5.869E-05
2190 3.000E+05 2,465E-07 5.583E-05
2191 3.000E+05 2.345E=-07 5.310E-05
2192 3.000E+05 2.231E-07 5.051E-05
2153 3.000E+05 2.122E-07 4.805E-05
2194 3.000E+05 2.018E-07 4,571E-05
219% 3.000E+05 1.920E-07 4.348E-05
2196 3.000E+05 1.826E-07 4.136E-05
2197 3.000E+05 1.737E-07 3.934E-05
2198 3.000E+05 1.652E-07 3.742E-05
2199 3.000E+05 1:572E-D7 3.560E-05
2200 3.000E+05 1.4%5E-07 3.386E-05
2201 3.000E+05 1.422E-07 3.221E~D%
2202 3.000E+05 1,353E-07 3.064E-05
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A Case Study

Sommersworth UNITY.OUT
03/05/03
09:48:26
#%%  GSCREEN3 MODEL RUN ##%%
*%% VERSION DATED 96043 =®#*%®

Somersworth Regional Landfill

SIMPLE TERRAIN INPUTS:

SOURCE TYPE = AREA
EMISSION RATE (G/(S-M**2)) = 0.561170E-05
SOURCE HEIGHT (M) = 0.0000
LENGTH OF LARGER SIDE (M) = 540.0000
LENGTH OF SMALLER SIDE (M) = 330.0000
RECEPTOR HEIGHT (M) = 0.0000
URBAN/RURAL OPTION = RURAL

THE REGULATORY EDEFAULT% MIXING HEIGHT OPTION WAS SELECTED.
THE REGULATORY (DEFAULT) ANEMOMETER HEIGHT OF 10.0 METERS WAS ENTERED.

MODEL ESTIMATES DIRECTION TO MAX CONCENTRATION

BUOY. FLUX = 0.000 M**4/S**3; MOM. FLUX = 0.000 M**4/S*%2,

#®% FULL METEOROLOGY *#%*

AEAAAAIAAA AT AR A A A AAA LA A S A A A AL AN AR

®*%*% SCREEN AUTOMATED DISTANCES ##=*
eI A At A bbb b bbb b bbb b b b bk

#*%*%* TERRAIN HEIGHT OF 0. M ABOVE STACK BASE USED FOR FOLLOWING DISTANCES #*#*

DIST CONC Ulom USTK MIX HT PLUME MAX DIR
m) (UG/M**3) STAB (M/S) (M/S) (M) HT (M) (DEG)
1 842 .4 6 1.0 1.0 10000.0 0.00 30
100 907.1 6 1.0 1.0 10000.0 0.00 30
200, 964.5 6 1.0 1.0 10000.0 0.00 29
300. 1014. 6 1.0 1.0 10000.0 0.00 28
400. 483.7 6 1.0 1.0 10000.0 0.00 31
500. 363.7 6 1.0 1.0 10000.0 0.00 30
600. 300.9 5] 1.0 1.0 10000.0 0.00 30
700. 259.9 6 1.0 1.0 10000.0 0.00 29
800. 230.5 6 1.0 1.0 10000.0 0.00 29
900. 208.6 o 1.0 1.0 10000.0 0.00 28
1000. 191.6 6 1.0 1.0 10000.0 0.00 27
1100. 177.9 6 1.0 1.0 10000.0 0.00 27
1200. 166.4 9] 1.0 1.0 10000.0 0.00 26
1300. 156.6 6 1.0 1.0 10000.0 0.00 25
1400. 148.1 6 1.0 1.0 10000.0 0.00 24
1500. 140.5 6 1.0 1.0 10000.0 0.00 24
1600. 133.8 o 1.0 1.0 10000.0 0.00 23
1700. 127.7 6 1.0 1.0 10000.0 0.00 22
1800. 122.2 6 1.0 1.0 10000.0 0.00 21
1900. 117.2 6 1.0 1.0 10000.0 0.00 19
2000. 112.8 5] 1.0 1.0 10000.0 0.00 19
2100. 108.7 6 1.0 1.0 10000.0 0.00 17
2200. 105.1 6 1.0 1.0 10000.0 0.00 14
2300. 101.8 3] 1.0 1.0 10000.0 0.00 14
2400. 98.67 6 1.0 1.0 10000.0 0.00 11
2500. 95.71 6 1.0 1.0 10000.0 0.00 0.
2600. 93.03 6 1.0 1.0 10000.0 0.00 0.
2700. 90.43 6 1.0 1.0 10000.0 0.00 0.
2800. 87.94 6 1.0 1.0 10000.0 0.00 0.
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2900.
3000,
3500.
4000.
4500.
5000,
5500.
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6500.
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7500.
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14.

10
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33
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10
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13
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01
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03
34
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34
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6.401
4.617
3.580
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sommersworth UNITY.OUT

MAXIMUM 1-HR CONCENTRATION AT OR
1020.
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1
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10000.
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1. M:
10000.0

WRARANM R AR AR AN R AR AR R RN R RN RRR

®F% GUMMARY OF SCREEN MODEL RESULTS ##%®
R R T L

CALCULATION
PROCEDURE

MAX CONC
(uG/M#**3)

DIST TO  TERRAIN

MAX (M) HT (M)

315. 0.
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