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SECTION 1

INTRODUCTION

BACKGROUND

On a nationwide basis, nonattainment of the National ambient Air Quality
Standard (NAAQS) for ozone is one of the most serious and widespread air
pollution problems facing the air quality management community. The Northeast
Corridor, a megalopolis of urban and suburban areas extending from Washington,
D.C. to Boston, bears a large extent of the ozone problem. The United States
Environmental Protection Agency (USEPA), in cooperation with the northeastern
states, local agencies and Metropolitan Planning Organizations (MPOs), has
undertaken the Northeast Corridor Regional Modeling Project (NECRMP) to
develop regional and urban ozone control strategies through the use of
photochemical air quality simulation models.

To employ a regional model, an inventory of point and area source
emissions covering the entire NECRMP study area had to be assembled and placed
into a common format. Unfortunately, existing data bases were inadequate to
either properly test or validate a regional model. To this end, USEPA's
Office of Air Quality Planning and Standards retained GCA/Technology Division
to complete an annual inventory for use in NECRMP. The study area, shown in
Figure 1, includes the entire northeast quadrant of the United States from
longitude 69 degrees to 84 degrees West and latitude 38 degrees to 45 degrees
North.

JBJECTIVES

The objective of the effort reported in this volume was to assemble the
most current, comprehensive and accurate emission inventory possible for the
portion of the State of West Virginia that falls within the bounds of the
regional modeling area, shown in Figure 2. This was achieved through the
cooperation of the U.S. Environmental Protection Agency's Region 111 Office,
EPA/National Air Data Branch (NADB) and the West Virginia Air Pollution
Control Commission (WVAPCC). The intent of the program was to avoid direct
contact between GCA and individual facilities in West Virginia. It was
intended that GCA work directly with the WVaAPCC, who would in turn contact
individual sources irf and when such contact was necessary. For reasons
discussea in Section 2, such contacts were not warranted. The major
pollutants of interest were VOC and NOy, although TSP, S0, ana CO
emissions were also compiled for point sources. Because of this emphasis,
quality assurance checks focused primarily on sources of VOC and NO,.
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The completed inventories were computerized for further use in the NECRMP
study. Point source data were computerized in the format specified in the
Emission Inventory System/Point Source (EIS/PS) User's Guidel and area
source data were coded into EIS/AS2 format.

REPORT ORGANIZATION

The results of the NECRMP annual emission inventory are reported in an 18
volume set of documents. Volume I in this series describes the background of
the program and discusses the methods used to compile and verify the annual
emission inventory. Volumes II through XVI present a more detailed discussion
of each state's inventory effort. Volume XVII describes the spatial,
temporal, and species allocation factors developed to allow for the creation
of modeler's tapes from the completed inventory. Volume XVIII presents a
summary of the point and area source inventories for the entire study area.
Also included in Volume XVIII is a detailed analysis of the overall quality of
the data base and an assessment of the data's suitability for use in
photochemical modeling. A directory of the NECRMP annual emission inventory
reports is presented in Table 1.

This volume, which presents a discussion of the annual emission inventory
for West Virginia, consists of five sections. Section 2 describes the project
history and includes a summary of the major events that relate to the West
Virginia inventory development. Section 3 discusses in greater detail the
point source inventory task while the area source inventory development is
covered in Section 4. All references cited in the volume are identified in
Section 5. Appendices A and B present county emissions for point and area
sources, respectively. The computer routine used to fix a ''generic'" problem
with the West Virginia data is provided in Appendix C.



TABLE 1. DIRECTORY OF THE NECRMP ANNUAL REGIONAL EMISSION
INVENTORY REPORTS

Volume Contents

1 Projeczt Approach

LL Connecticut =mission Inventory
[II Delaware Lmission lonveatory

1v Maine Emission Iaveatory

\Y Maryland Ewnisston Iaventory

VI Massachusetts Emission Taventory
VII New Hawmpsnire ELmission Inventory
VITI New Jersey Emlssion Inventory

IX New Yor« Enission Inventory

X Unio £uisslon Iaventory

XI Penusvlivaaia cuission Inventory
XI1 node Tsland “mission Taventory
X111 Veraont Emission Iaventory

X1V Virginia FEmission Taveatory

XV Wasnington, DC Enissiwen Inventory
XVI West Virginia Emissiyn Inventory
XVII Devalopuent Hf Allocation Factors
XVIILI [nventory Review aad Lvaluation



SECTION 2

PROJECT HISTORY

AGENCY CONTACTS

The EPA Project Officer provided agency contacts in the West Virginia Air
Pollution Control Commission (WVAPCC) and the Environmental Protection Agency,
Region III (EPA/Region III). The West Virginia APCC was to have been
responsible for confirming data, supplying required corrections or additional
data, interfacing with individual sources as necessary, and concurring on the
comprehensiveness and accuracy of the final data base. However, during the
period of performance of the project, the WVAPCC was unable to provide the
basic input data needed for the inventory. Therefore, as an interim measure,
alternative data sources were agreed upon between GCA and the EPA Project
Officer, as described below. The West Virginia APCC contact was Ms. Ellen
Shapiro (304) 348-4022.

SUMMARY OF EVENTS
Summaries of major milestones pertaining to the West Virginia portion of
the NECRMP annual emission inventory are provided separately for the point

source and area source data, as follows.

Point Sources

Work on the West Virginia point source inventory occurred sporadically
between December 1980 and May 1982. During most of the time, GCA's
involvement primarily entailed monitoring the progress of the WVAPCC toward
the completion of the point source inventory. The EPA Project Officer
concurred, on December 10, 1981, that the WVAPCC would not likely complete
their point source inventory in sufficient time to be used in the initial
applications of the NECRMP inventory. It was decided that the West Virginia
point source inventory developed in 1978 for the Sulfate Regional Experiment
(SURE)3 probably reflected the most current, comprehensive, and accurate
point source data available and was then accessed for interim use in NECRMP
while the WVAPCC completes their inventory update. The completed interim
inventory was forwarded to EPA on March 3, 1982. However, EPA experienced
some difficulties in processing the data tape. The data were resubmitted on
May 5, 1982. Other major milestones are identified below.

° Contact made with WVAPCC to confirm data availability
dates 12/02/80



WVAPCC contact sends draft of emission inventory/
registration form to GCA for critical review

GCA reviews above form, forwards comments

GCA and EPA Project Officer concur on alternative data
source for WV point source inventory

SURE data accessed, converted into EIS/PS format, master
file created (1978)%

Completed EIS/PS Master File forwarded to EPA on computer
tape

Copy of tape resubmitted to EPA

Area Sources

11/04/81

11/23/81

12/10/81

12/30/81

3/03/82

5/05/82

The same difficulties that were encountered in obtaining point source

emissions data were also experienced in seeking area source data.

data from the SURE3 inventory were accessed in January 1982 and were
converted from NEDS format into EIS/AS format between February and May 1982.
The completed inventory was forwarded to EPA on June 4, 1982. Major
milestones are identified below.

Contact made with WVAPCC to confirm availability dates

GCA and EPA Project Officer concur on alternative data
source for WV area source inventory

SURE data accessed for WV area source inventory

Emissions and activity data on railroad locomotives, on-
highway vehicles and off-highway vehicles sent by EPA/NADB

Area source data coded/keypunched into EIS/AS format
EIS/AS Master File (1978/1980) created

Completed EIS/AS Master File sent to EPA on computer tape

*Actually reflects primarily 1975 data, see Section 3.

Area source

12/02/80

12/10/81

1/15/82

3/30/82
4/23/82
5/21/82

6/04/82



SECTION 3

POINT SOURCE INVENTORY

DATA PROCUREMENT

Initial contact was made with the West Virginia Air Pollution Control
Commission (WVAPCC) on December 2, 1980 to confirm data availability dates.
Numerous delays were experienced by the WVAPCC in developing the 1980 point
source inventory. Also, during the course of the project, the previous
nonattainment portions of West Virginia were reclassified as being in
attainment of the National Ambient Air Quality Standard for ozone, 4
presumably reducing the priority of the inventory from the standpoint of the
WVAPCC.

By early November 1981, the WVAPCC had completed a draft emission
inventory/registration form, which was forwarded to GCA for critical review.
GCA provided comments on the instructions for preparation and submittal,
general company information, plot plan instructions, major emission points
survey, fugitive dust survey, and the section specific to chemical process and
petroleum industries. GCA's comments were forwarded to the WVAPCC on November
23, 1981.

At the December 10, 1981 Status Review Meeting in Durham, N.C., the GCA
Program Manager and the EPA Project Officer concurred that a suitable
inventory would not likely be developed by the WVAPCC in sufficient time to be
used in the initial applications of the NECRMP annual emission inventory. A
decision was reached to utilize the 1978 Sulfate Regional Experiment (SURE)3
inventory on an interim basis because: (a) the data were already "online'" at
GCA; (b) the data had undergone comsiderable QA checking in relation to SURE;
and (c) the data were in a convenient format (NEDS) for conversion to EIS/PS.

The SURES data for West Virginia were accessed and converted into
EIS/PS format using the GCA-modified version of the NEDS-to-EIS/PS Conversion
Editor! described previously in Volume I.” Since the SURE data had
previously been subjected to essentially the same set of QA checks that are
incorporated in the GCA version of the NEDS-to-EIS/PS Conversion Editor,
relatively few error messages were encountered.

One problem that was encountered related to confidential data within the
West Virginia file. Specifically, the boiler design capacity, process rate,
emission estimation method, hourly design rate, and percent space heat fields
for certain facilities had been claimed confidential. 1In the SURE
inventory, these fields were '"'masked out' with alphabetic characters. Since
EIS/PS would not permit non-numeric or blank characters in these fields, they
had to be changed to numeric characters to enable conversion. The emissions

8



estimation fields were changed to "5" (special emission factor) and the
remaining fields were changed to zeros using the computer program which is
presented in Appendix C.

To document the completeness of the West Virginia data, sources listed in
the Directory of Volatile Organic Compound (VOC) Sources Covered by Reasonably
Available Control Technology Requirements (RACT)® and the "Organic Chemical
Producers Data Base"’/ were cross-checked against those facilities included
in the West Virginia point source inventory. Table 2 identifies sources
listed in the above two references which could not be identified in the West
Virginia point source inventory. The facilities listed in Table 2 should be
considered potential omissions only since many appear to be small sources and
others may be listed under different names in the West Virginia data.

RESULTS

For reporting purposes, point source emissions for West Virginia were
aggregated into 70 categories based on specific SCC-SIC combinations. A
complete description of the codes used to aggregate emissions 1s presented in
Volume I.” For points with multiple SCCs, no attempt was made to split
emissions into more than one category. In these instances, the primary SCC
was used to account for all emissions at that point.

Point source emissions (1978)* for the West Virginia portion of the
NECRMP study area are presented, by category, in Table 3. County-specific
point source emissions are presented, by category, in Appendix A. Point
source totals for some categories appear somewhat suspicious. For example, no
point source VOC emissions are shown for organic chemical manufacturing. A
number of other point source categories which would be expected to exist in
West Virginia also show no emissions in Table 3. These shortfalls should be
resolved in the WVAPCC's iaventory update, currently in progress. Therefore,
the current NECRMP inventory for West Virginia should be used only as an
interim measure while the WVAPCC completes their more comprehensive inventory.

A list of "major" facilities was developed by totaling emissions at each
facility using a criteria of 100 tons/year of VOC or NOy to define a major
source. These facilities, and their reported 1978 emissions for all five
criteria pollutants, are presented in Table 4.

The completed West Virginia point source inventory was written onto
computer tape for delivery to EPA. 1Included on the tape, which was forwarded
on March 3, 1982, were the following files:

NEDS (1978) from the SURE Inventory

NEDS (1978) after computerized corrections

EIS/PS Master File (1978)

"New'" NEDS (1978) (Converted from EIS/PS Master File)

Due to difficulties with the tape sent in March, a duplicate tape was
submitted on May 5, 1982. Further evaluation of this inventory and
improvements made can be found in Volume XVIII,

*Although the base year of the inventory is 1978, most data reflect 1975.

9



TABLE 2.

WEST VIRGINIA SOURCES LISTED IN THE RACT

DIRECTORY® AND THE ORGANIC CHEMICAL
PRODUCERS DATA BASE’ BUT NOT IN THE WEST

VIRGINIA INVENTORY

Data base Name County
RACT Consolidated Gas Supply Wetzel
RACT Pennzoil Co. Wood
RACT, OCPDB Chemical Formulators Kanawha
RACT, OCPDB General Tire & Rubber Mason
RACT, OCPDB Pantasote, Inc. Mason
RACT Sexton Can Berkeley
RACT Continental Can (2 sources) Hancock
RACT Metal Litho Corp. Hancock
RACT Levolor-Lorentzen Inc. Hancock
RACT Fort Steuben Metal Products Hancock
RACT Elk Refining Kanawha
RACT Esquire Drycleaners & Laundry Hancock
RACT Nu Way, Inc. Kanawha
RACT Sauros Drycleaning, Inc. Marion
RACT Massallos Cleaning Monongolia

10



TABLE 3.
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TABLE 3 (continued)
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TABLE 4. WEST VIRGINIA® SOURCES (1978) EMITTING MORE THAN
100/TONS /YEAR OF VOC OR NO,
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SECTION 4

AREA SOURCE INVENTORY DEVELOPMENT

OBJECTIVES

The area source emission inventory task entailed reviewing area source
inventories prepared by the states for technical accuracy and consistency with
EPA-prescribed procedures and developing these source inventories where
state~developed inventories were unavailable. The major objective of this
effort was to ensure that all emissions of VOC and NO; were accounted for
and that the procedures used to develop the inventories were consistent from
state to state. It was also important that the inventories be disaggregated
into sufficient categories to allow for application of temporal and pollutant
allocation factors and the evaluation of control scenarios in subsequent
modeling efforts.

DATA PROCUREMENT AND REVIEW

As discussed in Section 2, the West Virginia Air Pollution Control
Commission (WVAPCC) did not complete an area source inventory, despite earlier
commitments. In December of 1981, a decision was reached to utilize the area
source data contained in the SURE3 inventory, as an interim measure until
more current emissions data become available from the WVAPCC.

The SURE3 data were accessed and coded directly into EIS/AS2 format.
The following categories were adjusted to maintain conformity with the other

NECRMP states' inventories.

Gasoline Marketing

The SURES3 inventory did not disaggregate gasoline marketing into the
subcategories being used in NECRMP: Stage I gasoline evaporation, Stage II
gasoline evaporation, storage tank breathing, and gasoline loading/transit.
GCA computed VOC emissions separately for the above gasoline marketing
subcategories by applying the West Virginia gasoline sales data to the
following emission factors:

) Stage I Evaporation - 8.35 #/103 gal (assumes 25 percent splash/75
percent submerged fill tanks)
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) Stage II Evaporation - 9.7 #/103 gal
o Storage Tank Breathing - 1,0 #/103 gal

® Loading/Transit - 6.87 #/103 gal (assumes 25 percent splash/75
percent submerged fill tanks)

Per-Capita Emissions

GCA calculated VOC emissions from the following categories utilizing the
per—-capita emission factors from Procedures for the Preparation of Emission
Inventories for Volatile Organic Compounds = Volume I8 and the 1980
Census:”

° Degreasing 7.59 #/capita
° Dry Cleaning 1.5 #/capita
. Architectural Surface Coating 4.6 #/capita
° Autobody Refinishing 1.9 #/capita
° Graphic Arts 0.8 #/capita
. Cormercial/Consumer Solvent Use 6.3 #/capita

Mobile Source Emissions

The following mobile source categories were not covered by the SURE3
inventory in sufficient detail to allow for their incorporation into the
EIS/AS system:

. On~-Highway Light-Duty Vehicles

e On-Highway Light-Duty Trucks - I

° On-Highway Light-Duty Trucks - 11

. On-Highway Heavy-Duty Gasoline Trucks

. On-Highway Heavy-Duty Diesel Trucks

) On-Highway Motorcycles

° Off-Highway Gasoline Vehicles

. Off-Highway Diesel Vehicles

™ Railroad Locomotives
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Data on these categories for West Virginia were obtained from
EPA/NADBLO and were directly coded for entry into EIS/AS.

Pesticides

The SURE3 inventory did not contain data on emissions from pesticide
application. GCA calculated pesticide application emissions using data on
harvested acreage from the County and City Data Bookll and a 3.5
#VOC/harvested acre emission factor.®

DEVELOPMENT OF THE EIS/AS MASTER FILE

After emissions were verified for all area source categories on a
countywide basis, the completed inventory was coded and keypunched in EIS/AS
format and sub;ected to the series of computerized QA checks included in the
EIS/AS System.“ The completed Master File was then manually verified for
accuracy before the finalized data were written onto computer tape for
delivery to EPA.

Table 5 presents a list of the area source categories included in the
West Virginia portion of the NECRMP inventory. Also identified for each
category is the type of VOC represented by the emission factor (total or
reactive).

RESULTS
Regionwide totals of VOC and NOy emissions from area sources in the

West Virginia portion of the NECRMP study area are provided in Table 6.
Countywide summaries are presented in Appendix B.
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TABLE 5. AREA SOURCE CATEGORIES INVENTORIED FOR WEST VIRGINIA

EIS/AS Pollutants

Category No. Category description inventoried

001 Stage I Gasoline Evaporation TVOC

002 Stage 1. Gasoline Evaporation TVOC

063 Storage Tank Breathing TVOC

004 Gasoline Loading/Transit TVOC

005 Small Industrial/Commercial Degreasing RVOC

006 Dry Cleaning RVOC

007 Architectural Surface Coating RVOC

008 Auto Body Refinishing RVOC

010 Graphic Arts RVOC

011 Commercial/Consumer Solvent Use RVOC

013 Pesticides RVOC

014 On-Highway Light-Duty Vehicles RVOC NO_

015 On-Highway Light-Duty Trucks—--Class I RVOC NOx

016 On-Highway Light-Duty Trucks--Class 11 RVOC NOx

017 On-Highway Heavy-Duty Gas Trucks RVOC NOx

018 On-Highway Heavy-Duty Diesel Trucks RVOC NOx

019 On-Highway Motorcycles RVOC Nox

020 Residential Anthracite Coal TVOC NO_

021 Residential Bituminous Coal TvVoC NOx

022 Residential Residual 0il TVOC NO_

023 Residential Distillate TVOC NOx

024 Resideatial Natural Gas TVOC NOx

025 Residential LPG TVOC NOx

026 Residential Wood RVOC NOx

027 Commercial/Institutional Anthracite TVOC NO_

028 Commercial/Institutional Bituminous TVOC NO_

029 Commercial/Institutional Residual 0il TVOC NO_

030 Commercial/Institutional Distillate 0il TVOC NOy

(continued)
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TABLE 5 (continued)

EIS/AS Pollutants
Category No. Category description inventoried
031 Commercial/Institutional Natural Gas TVOC NO_
032 Commercial/Institutional LPG TVOC NO_
033 Commercial/Institutional Wecod/Other TVOC NO_
034 Industrial Anthracite TVOC NOx
035 Industrial Bituminous TVQOC NOx
036 Industrial Residual 0il TVOC NOx
037 Industrial Distillate 0il TVOC NOx
038 Industrial Natural Gas TVOC NOx
039 Industrial LPG TVOC NOx
040 Industrial Wood/Other TVOC NO_
041 Military Aircraft TVOC NOX
042 Civil Aircraft TVOC NO_
043 Commercial Aircraft TVOC NO_
044 Railroad Locomotives TVOC NO_
045 Gasoline-Powered Vessels TVOC NOx
046 Distillate Oil-Powered Vessels TVOC NOx
047 Residual QOil-Powered Vessels TVOC NOx
048 Off-Highway Vehicles--Gas TVOC NO
049 Off-Highway Vehicles--Diesel TVOC NOx
050 Onsite Incineration TVOC NOx
051 Open Burning TVOC NOy
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APPENDIX A

COUNTIES IN THE NECRMP STUDY AREA

POINT SOURCE EMISSIONS BY CATEGORY FOR THE WEST VIRGINIA

Table A-1 presents point source emissions, by category, for each of the
West Virginia counties within the NECRMP study area, which are identified

below.

Countz

Barbour
Berkeley
Boone
Braxton
Brooke
Calhoun
Clay
Doddridge
Fayette
Gilmer
Grant
Greenbrier
Hampshire
Hancock
Hardy
Harrison
Jackson
Jefferson
Kanawha
Lewis
Lincoln
Logan

Marion

NEDS/EIS County
Code

0020
0100
0140
0160
0200
0260
0380
0400
0460
0520
0560
0580
0600
0620
0640
0660
0720
0740
0760
0840
0860
0900
0980
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Countx

Marshall
Mason
Mineral
Monongalia
Morgan
Nicholas
Ohio
Pendleton
Pleasants
Pocahontas
Preston
Putnam
Randolph
Ritchie
Roane
Taylor
Tucker
Tyler
Upshur
Webster
Wetzel
Wirt

Wood

NEDS/EIS County
Code

1020
1060
1100
1140
1200
1320
1380
1440
1460
1480
1520
1560
1600
1680
1700
1840
1860
1880
1900
1980
2100
2200
2220
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APPENDIX B

COUNTIES IN THE NECRMP STUDY AREA

AREA SOURCE EMISSIONS BY CATEGORY FOR THE WEST VIRGINIA

Table B-1 presents area source emissions, by category, for each of the
West Virginia counties within the NECRMP study area, which are identified

below.

Countz

Barbour
Berkeley
Boone
Braxton
Brooke
Calhoun
Clay
Doddridge
Fayette
Gilmer
Grant
Greenbrier
Hampshire
Hancock
Hardy
Harrison
Jackson
Jefferson
Kanawha
Lewis
Lincoln
Logan

Marion

NEDS/EIS County
Code

0020
0100
0140
0160
0200
0260
0380
0400
0460
0520
0560
0580
0600
0620
0640
0660
0720
0740
0760
0840
0860
0900
0980

120

Countz
Marshall

Mason
Mineral
Monongalia
Morgan
Nicholas
Ohio
Pendleton
Pleasants
Pocahontas
Preston
Putnam
Randolph
Ritchie
Roane
Taylor
Tucker
Tyler
Upshur
Webster
Weﬁzel
Wirt

Wood

NEDS/EIS County
Code

1020
1060
1100
1140
1200
1320
1380
1440
1460
1480
1520
1560
1600
1680
1700
1840
1860
1880
1900
1980
2100
2200
2220
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APPENDIX C

DOCUMENTATION OF COMPUTER ROUTINE USED FOR THE
WEST VIRGINIA POINT SOURCE INVENTORY

As described in Section 3, certain fields in the SURE3 inventory NEDS
data had been "blanked" out with alphabetic characters due to their
confidentiality. In converting the NEDS code into EIS/PS format, these
alphabetic characters had to be replaced with numeric characters.

The routine
used to address this problem is presented as follows.
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TECHNICAL REPORT DATA _
(Please read Instructions on the reverse before completing)

EPORT NO. 2. 3. RECIPIENT'S ACCESSION NO.
PA-450/4-82-013p
TLE AND SUBTITLE 5, REPORT DATE
ortheast Corridor Regional Modeling Project Annual _September 1982
mission Inventory Compilation and Formatting 6. PERFORMING ORGANIZATION COOE
olume XVI: West Virginia Emission Inventory
JTHOR(S) 8. PERFORMING ORGANIZATION REPORT NO.
rederick M. Sellars, Andrea M. Kiddie, Barbara J.
’ ’ GCA-TR~-82-17-G(16)
0osy, Stephen V. Capone
"RFORMING ORGANIZATION NAME AND ADDRESS 10. PROGRAM ELEMENT NO.

CA/Technology Division
13 Burlington Road

11. CONTRACT/GRANT NO.
adford, Massachusetts 01730

68-02-3510, Work Assignment

No. 14
'PONSORING AGENCY NAME AND ADDRESS 13. TYPE OF REPORT AND PERIOD COVERED
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ABSTRACT

This report discusses the development of the Northeast Corridor Regional
>deling Project (NECRMP) annual regional emission inventory. The inventory
2flects 1979/1980 data and focuses on point, area and mobile source emissions of
>latile Organic Compounds (VOC) and Nitrogen Oxides (NOx), although particulate,
11fur oxides and carbon monoxide emissions were also compiled for point sources.
1e study area includes the entire northeast quadrant of the United States from

mgitude 69° to 82° West, and latitude 38° to 45° North. This Volume discusses
1e emission inventory for West Virginia.
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