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ABSTRACT

The objective of this effort is to assist the states of Ohio and West
Virginia in defining the causes of nonattainment of TSP standards in the
Steubenville-Weirton-Wheeling Interstate AQCR. This effort was carried out
using microinventories, microscopic and chemical analysis, meteorological
studies, and dispersion modeling.

The conclusion of this study is that 24-hour violations of the NAAQS for
suspended particulates often occur as a result of emissions from a specific
plant or plants; bringing these plants into compliance with existing regula-
tions should result in attainment of the short-term secondary standard.
Attainment of the annual primary standard, however, is not 1likely to occur
based only on enforcement of existing regulations. Control of fugitive emis-
sions and fugitive dust, in addition to compliance of point source stack
emissions, is required to meet the annual NAAQS.

iii



Abstract . .
Figures . . .
Tables . . .
Acknowledgment

. . . . . . e o

Executive Summary . . . . . . . .

1.

Introduction

Purpose of study
Data Base

2. Inventory Development .
Point source inventory .

Results

3. Microscopic Analysis

References

Appendices
AD

el i -~

Methodology . . .

Results

Chemical Analysis . . .
Methodology . . .

Results . . . . .

.

CONTENTS

-

-

Microinventory methodology . . . . . .

Significance of organics . . . . . .

Results . . . . .

Source Impact Analysis
Interspecies correlations

.

Air Quality — Emissions Analysis . . . .
Methodology . . .

. . . . . e e

Upwind-downwind comparison . . . . . .

Other studies .
Conclusions . . .

. . . . . . . . .

Point source inventory
. Micro inventory . . . .
. Filter analysis results .
. Summaries of synoptic weather
. Chemical analytical methods .

iv

. . . . . -

. . . . . . .
. . . . . . 3
. . . . . . -

conditions on

- . - . . . -

sampling days

iii

vii

80
83
200
273
278



Number

%9a

9%

10a

10b

11

12a

12b

FIGURES

Monitor site locations . « v ¢« ¢« v ¢ ¢ 4 o o o o o s e s e e . e

One-mile radius sectors for describing location of particulate
sources and predominant land use classification . . . . . . .

Average composition of particulates at 20 hi-vol sites as
determined from preliminary screening (m = 55) . . . . . . . .

Comparison of particulate composition on days with high and low
concentrations and on summer and winter days as determined
from preliminary screening . . . . . ¢ +« ¢« ¢ ¢ 4 o 4 e o . e

‘"Composition of particulates on selected filters from 19 sites

o T 1
Comparison of particulate composition on days with high and low

concentrations and on summer and winter days as determined

from selected filters from 19 sites . . . . . . . . . . . . .

Point source emission density map . . . . « . « « . ¢+ o 4 . .

Average TSP concentrations during quasi-valleywide violation
daYs « ¢ 0 4 et e e e e e e e e e e e e e e e e e s e e e e

Wind direction roses for selected days at East Liverpool
(Fire Station) . « ¢ ¢ v ¢ &« v 4 o o« ¢« o o o« o o o o o o s o o

Point source summary - East Liverpool Fire Station . . . . . .

Wind direction roses for selected days at East Liverpool
(City Hall) . v & 4 v v 4 v e v e e st e o o s e e e e e e

Point source summary - East Liverpool City Hall . . . . . . . .
Comparison of wind directions at Wellsburg when the concentra-
tion at the Fire Station in East Liverpool exceeds that at
the City Hall with those when the concentration gradient
is reversed . o v 4 i v e e 4 b s e e e e e e e e e e e e e
Wind direction roses for selected days at Wellsville . . . . . .

Point source summary — Wellsville . . . . & ¢« « ¢« ¢ ¢« o o o« o &

v

17

18

19

20

33

36

42

43

b4

45

46
48

49



Number

13a

13b

l4a

14b

15a

15b

16

17a

17b

18a

18b

19a

19b

20

21

FIGURES (continued)

Wind direction roses for selected days as Weirton . . . . . . .
Point source summary - Weirton . . . . . . . « + ¢ ¢ o ¢+ 4

Wind direction roses for selected days at Steubenville
(Jefferson County Building) . . . . . + + ¢« ¢« & ¢ o o o o o &

Point source summary - Steubenville, Jefferson County
Building . . & ¢ ¢ v o 4 6 4 s et e s e e e e e e e e e e

Wind direction roses for selected days at Steubenville
(Court HOUSE) « v v 4 + & o o o o o o o « o o s o s s o o o

Point source summary - Steubenville Court House . . . . . . . .

Comparison of wind directions at Steubenville on days when the
concentration at the Jefferson County Building exceeds that
at the Court House with those when the concentration gradient
is reversed . + + ¢« ¢ v 4 4 e e 4 e e e e e e a4 e e e v e e

Wind direction roses for selected days at Follensbee . . . . .
Point source summary - Follansbee . . . . « . « « « ¢« + « o « &
Wind direction roses for selected days at Mingo Junction . . .
Point source summary — Mingo Junction . . . . . . . . « . . . .
Wind direction roses for selected days at Clarington . . . . .
Point source summary - Clarington . . . . « « « ¢« v ¢« + ¢« o « &
24~hour TSP concentration — March 21 . . . . . . « « « « o o &
24-hour TSP concentration — March 26 . . . . . . . . « . . . .

vi

Page
50

51

52

52

55

56

57
58
59
60
61
63
64
75

77



Number

5a

5b

10

11

12

13

14

15

16

17

TABLES

1978 Total Suspended Particulate Concentrations . . . . . .
Particulate Emission Factors . . . . . « ¢« + &+ ¢« « « o« + &
Microinventory Source Impact Computations . . . . . . « . .
Actual and Allowable Point Source Impacts Using Pace

EQUation . o 4 o ¢ o o o o s o o o o o o 4 e 4 e s e e
Filter Selection . . . . .« « & ¢ ¢ ¢« ¢« ¢ ¢ o @ o o o o &
Filter Selection . . . & « o ¢« ¢ ¢ ¢ ¢ ¢ v ¢ s o s o o s

Variation in Composition Data Obtained from 37 Filters . .
Particle Size Distribution . . . . . . . ¢ « ¢ 4 ¢ o .+ 4 .
Frequency Distribution of Mass Median Diameters . . . . . .

Cumulative Size Distributions of Coal, Fly Ash, and Soot

Particles . . v & v v vt 0 e e e e e e e e e e e e e
Chemical Composition, Data from 20 Sites . . . . . . « . .
Organics Composition Data . . . . « « + ¢« ¢« ¢ ¢ ¢ &« « &« o &
Chemical Composition Data from 26 Filters . . . . . . . . .

Comparison of Sulfate Concentrations Determined by Two
Laboratories . . ¢ « ¢ ¢« ¢ v ¢ v e e e e e e 0 e e e e

Frequency Distribution of Number of Site Violators .

Number of Violations and Average Concentration at Each Site
by Violation Category . . . v v « v 4« v ¢« « « o 4 o o o s

Combined Wind Direction Frequency Distribution and Average
Wind Speed for Valleywide Violation Days . . « « « « + &

Combined Wind Direction Frequency Distribution and Average
Wind Speed for Quasi-Valleywide Violation Days . . . . .

vii

10

12
14
16
21
22

23

23
25
26

27

28

32

34

37

38



Number

18

19

20

21

22

TABLES (continued)

Frequency Distribution of Wind Direction, Average Wind Speed
and Site Exceedances on Isolated Violation Days .

.

Number of Exceedances Per Site on Isolated Violation Days .

Correlation Coefficients and Mean Percentage

Correlation Matrix of Optical and Chemical Analysis .

Source Category Impacts .

viii

.

Page

39
41
66
68

78



ACKNOWLEDGMENTS

GCA would like to acknowledge the support provided by John Paskevicz and
Jim Phillips of EPA Region V and Bill Belanger of EPA Region III, as well as
the state and local agencies responsible for air quality in the valley. The
microscopic analysis was performed by Susan Bianchetti under the direction of
Dr. Charles Spooner of GCA and the chemical analyses by Mary Kozik under the
direction of Dr. Kenneth McGregor. Gary Hunt provides the summary of organics
concentrations.

ix



EXECUTIVE SUMMARY

The Steubenville-Weirton-Wheeling AQCR includes a heavily industrialized
section of the Ohio River. Numerous steel mills, coal~fired power plants,
and other industrial sources, many of which emit significant quantities of
particulate, line the river; the hills that form the valley extend about 500
feet above river level.

This combination of high regional particulate emission plus the poor
ventilation normally observed in a valley result in an area with a strong
potential to exceed the National Ambient Air Quality Standards (NAAQS) for
particulate matter. These standards, which are designed to protect the public
health, state that the annual concentratlon should not exceed 75 ug/m and
that a daily concentration of 260 ug/m can only be exceeded once per year.
Secondary standards set up to protect the public welfare are 150 ug/m as a
24~hour average, to be exceeded only once per year, and a 60 ug/m annual
guideline which is to be used for assessment of attainment of the short-term
standard.

Review of the 1978 air quality data recorded at sites throughout the
region indicates that most sites exceed the annual primary standard and that
several sites exceed the 24-hour standard. Only East Rochester, which is
not located within the valley, was in attainmment of all standards.

The purpose of this study is to investigate the causes of nonattainment,
in particular, identifying particular sources or source classes that contribute
significantly to high observed concentrations.

Throughout the study, reference is made to three general classes of emis-
sions, 1.e., point source emissions, fugitive emissions and fugitive dust
emissions. Point source emission include gaseous and particulate emissions
which are emitted through a primary exhaust system, such as a stack, flue, or
control system. An example of this type of emission.is the exhaust gases from
a coal combustion boiler. Fugitive emissions include both gaseous and partic-
ulate emissions that result from industrial related operations and which escape
to the atmosphere through windows, doors, vents, etc., but not through a pri-
mary exhaust system. Fugitive emissions may result from metallurgical furnace
operations, materials handling, transfer and storage operations, and other
industrial processes where emissions escape to the atmosphere. Fugitive dust
emissions, on the other hand, are generally related to natural or man—associated
dusts (particulate only) that become airborne due to the forces of wind, man's
activity, or both. Fugitive dust emissions may include windblown particulate
matter from unpaved dirt roads, tilled farm lands, exposed surface areas at
construction sites, etc. Natural dusts that become airborne during dust storms
are also included as fugitive dusts.




SUMMARY OF TASKS
The project was divided into five separate tasks; these were:

Point Source Inventory Collection
Site-Specific Microinventory Development
Chemical and Microscopic Analysis of Hi-Vol Filters

Meteorological Data Analysis

Source-Receptor Impact Analysis

The point source inventory was based upon data supplied by the States
representative of calendar year 1977. As the base year for air quality and
meteorological data is 1978, the inventory was modified to reflect the closing
of three facilities during 1977. No further effort was made to reflect 1978
emissions. In general, it was found that the majority of point sources in
the valley were out of compliance with emissions regulations, often by a
factor of 2 or more. This is true for sources both in Ohio and West Virginia.
Review of compliance schedule for the major emitters indicates all should meet
point source emissions standards by the end of 1982. 1In performing this study,
a range of emissions bounded by actual and allowable levels was used to evalu-
ate the potential impact of point sources.

These inventories summarize only point source emissions and do not address
the fugitive and fugitive dust emissions from facilities in the valley. These
latter emissions are generally uninventoried and uncontrolled. Determination
of the impact of these emissions so that the effect of regulations can be eval-
uvated is one of the goals of the present study.

Microinventories were developed for 20 monitor sites in the valley. This
involved performing a detailed survey within a l-mile radius of each monitor.
Sources of combustion and fugitive emissions were inventoried. An empirical
model which can be used to compute the impact of each source on the monitor
was applied to the 20 monitors. The results of this procedure indicated that
the model was apparently not applicable to an industrialized, rural area. The
model had been developed using data from urban areas. The point source sub-
model of this procedure, however, which is based on a distance-weighed rollback
model, was used to estimate the impact on TSP levels of noncompliance with
emissions regulations. The results indicated that a 60 to 95 percent reduction
in point source impacts would result if all sources were in compliance.

Chemical and microscopic analysis of about 80 hi-vol filters exposed
during 1978 was carried out. Microscopically, particles were sized and
categorized by phase. The principal phases observed were flyash, coal frag-
ments, soot, iron oxides, minerals, and biologicals. The concentration of
various ions and elements was determined using chemical analytical techniques.
Data are provided as to the concentrations of arsenic, iron, lead, mercury,
vanadium, nitrates, sulfates, chlorides, ammonium, and polycyclic organic
matter found on the hi-vol filters. This information is not available for
all filters due to sample unavailability and resource limitations.
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A meteorological analysis was performed for a total of 30 days during
1978 on which at least one monitor exceeded 150 ug/ma. These days were cate-
gorized into valleywide, quasi-valleywide, and isolated cases depending upon
the number of monitors exceeding the standard. Differences in regional wind
patterns were studied on violation days versus nonviolation days in an
attempt to identify sources potentially producing high concentrations.

As a final task, the chemical, microscopic, meteorological, and emissions
data were applied to a series of monitors which were selected using two cri-
teria. One was that the concentration difference between adjacent monitors
be great and the second, that the wind direction be well defined. A total
of seven such cases were analyzed.

These case studies generally resulted in one or several facilities in
the valley being identified as the cause of high concentrations. When possible,
this was confirmed using simple diffusion modeling techniques. 1In several
instances, however, no obvious source could be identified and it was concluded
either that the tests used did not detect the critical difference between
filters, that an error may have occurred in originally determining the mass
of particulate on the filter, or that the particulate on the filter had been
physically lost or chemically changed during storage.

CONCLUSTONS

The results of the microscopic and chemical analyses indicated the follow-
ing average breakdown of particulate type on a filter:

SOURCE CATEGORY IMPACT

Concentration
(£ Std. Dev.)
Category (ug/m3) Source type
. Fugitive emissions
Minerals 30 (£6.9) {Fugitive dust
Coal fragments 21 (+6.4) Fugitive emissions
. Fugitive emissions
Iron oxide 8 (£5.5) {Point source emissions
Flyash 22 (+4.6) Point source emissions
Soot 10 (£3.2) Point source emissions
Sulfates and nitrates® 15 (£9.7) {P01nt source emissions
Transport
Otherb 6
Total 112

aAdjusted for SO0, concentration in flyash.

bIncludes biologicals, glass, burned wood, and tire rubber.
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This tally is based on the filter samples used in the upwind-downwind
analyses and, thus, do not necessarily represent the average condition.
However, the variance in the estimates among the various filters was not
great, giving credence for the use of these numbers to generalize. The
standard deviation in measured TSP values is 62 ug/m3, indicating that a
wide range of concentrations are included in the estimate.

The estimated combustion and process source impact (i.e., emissions from
stacks) range from 32 pg/m3 to about 40 ug/m3. Most of the iron oxide is
assumed to be process emission due to its small size. Mobile sources are
estimated to account for only about 3.4 ug/m3 of this total based on average
lead concentrations on the filter of 0.3 ug/m3. Control of point source
emissions (i.e., those from well-defined stacks) down to the allowable level
will result in a 50 to 95 percent reduction in emissions; this will result in
a reduction of about 22 to 27 ug/m3 in average TSP concentrations. Hence,
control of point source emissions alone is not expected to be adequate for
attainment of the primary annual standard at all sites.

Attainment of the annual standard will require implementation of regula-
tions controlling fugitive dust and fugitive emissions throughout the valley.
Much of the "Minerals" category is composed of fine-grained calcite, some
portion of which results from industrial processes such as limestone crushing.
Coal fragments emitted during pulverizing or entrained from coal piles also
represent a significant portion of total particulates observed on the filters.
Control of fugitive emissions in these categories will be required to attain
the annual standard.

The individual day analyses, however, consistently indicated that exceed-
ance of the secondary 24-hour standard is often caused by the impact of a par-
ticular source or sources on a monitor. In the case studies, the sources which
apparently caused short—-term standards violations included:

° Ohio Edison Sammis Plant/Stratton

° Weirton Steel/Weirton

) Wheeling-Pittsburgh Steel/Mingo Jct.

) Wheeling-Pittsburgh Steel/Yorkville

. Koppers Co./Follansbee

) Ohio Ferro-Alloy/Clarington

Reduction of the emissions from these sources to the allowable levels
would often have resulted in the 24-hour secondary standard not being exceeded.
This list should not be considered complete due to the limited number of

filters studied. It is very likely that further analysis would identify other
sources as contributing significantly to short-term standards violations.

RECOMMENDATIONS

The following actions are recommended based on the results of this
study:
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Regulations should be developed for the control of fugitive
emissions from industrial sources.

Regulations should be developed for control of fugitive
emissions from coal piles and for the prevention of coal

pile fires.

All point sources should be brought into compliance with
existing emission limitatioms.

Procedures used by local agencies to determine TSP and
component concentrations should be audited.
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SECTION 1

INTRODUCTION

PURPOSE OF STUDY

The Steubenville-Weirton-Wheeling AQCR includes a heavily industrialized
section of the Ohio River. Numerous steel mills, coal-fired power plants,
and other industrial sources, many of which emit significant quantities of
particulate, line the river; the mountains that form the valley extend about
500 feet above river level.

This combination of high regional particulate emission plus the poor
ventilation normally observed in a valley result in an area with a strong
potential to exceed the National Ambient Air Quality Standards (NAAQS) for
particulate matter. These standards, which are designed to protect the public
health, state that the annual concentratlon should not exceed 75 ug/m and
that a daily concentration of 260 ug/m can only be exceeded once per year.
Secondary standards set up to protect the public welfare are 150 ug/m as a
24-hour average, to be exceeded only once per year, and a 60 ug/m annual
guideline which is to be used for assessment of attainment of the short-term
standard. .

Review of the 1978 air quality data recorded at sites throughout the
region, those presented in Figure 1, indicate that most sites exceed the
annual primary standard and that several sites exceed the 24-hour standard.
These data are presented in Table 1. Only East Rochester, which is not located
within the valley, was in attainment of all standards.

The purpose of this study is to investigate the causes of nonattainment,
in particular, identifying particular sources or source classes that contribute
significantly to high observed concentrations.

Collection and analysis of data has involved completion of five tasks,
Included is the development of microinventories around 20 monitor sites,
performance of chemical and microscopic analysis on selected filters, review
of meteorological data, and, finally, summarization of all information into
source-receptor relationships.

DATA BASE

Hourly meteorological data for 1978 were collected both from the
National Weather Service and from local agency monitors. Data collected at
the Greater Pittsburgh Airport were used for all parameters other than winds.
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TABLE 1. 1978 TOTAL SUSPENDED PARTICULATE CONCENTRATIONS

Second highest

Annual 24-hour
Site (ug/m3) (ug/m?)
New Manchester 86 196
New Cumberland 72 193
Weirton 96 208
Follensbee 95 194
Wellsburg : 82 211
Moundsville 76 168
East Liverpool Fire 106 279
" East Liverpool CH 88 177
Wellsville 94 269
Toronto % 211
Steubenville-Jefferson 94 336
Steubenville CH 109 279
Mingo Jct 131 309
Brilliant 75 168
Tiltonsville ‘ 77 152
Martins Ferry 76 173
Shadyside 80 152
Powhattan Pt. 97 253
Clarington 83 360
Hannibal 61 206
Salem CH 93 289
Wheeling 77 148
Lisbon 67 152
East Palestine 64 149
East Rochester 50 119
Richmond 70 217
St. Clairsville 59 151

*Site moved in mid-year.



This includes mixing heights, temperature, and the factors used in determining
stability class. Wind speed and direction data were available on a sporatic
basis from sites in Steubenville, Wellsburg, Weirton, and Wheeling. The
Wellsburg data were most often available and were typically used to charact-
erize valley flow.

Ambient particulate data were supplied from the EPA SAROAD system,
Filters used for chemical and microscopic analysis were supplied by the
responsible local agencies, North Ohio Valley Air Authority and the Northern
Panhandle Regional Office of the West Virginia Air Pollution Control Commission.

The emissions data used in the analysis are described in Section 2.



SECTION 2

INVENTORY DEVELOPMENT

The first step in categorizing the relative impact of sources an an area
such as the Ohio River Valley is to develop an accurate inventory of emis-
sions. For particulates, this includes categorizing both emissions resulting
from fuel combustion and process sources which are emitted through stacks and
also fugitive emissions. Throughout the study, reference is made to three
general classes of emissions, i.e., point source emissions, fugitive emissions
and fugitive dust emissions. Point source emissions include gaseous and par-
ticulate emissions which are emitted through a primary exhaust system, such
as a stack, flue, or control system. An example of this type of emission is
the exhaust gases from a coal combustion boiler. '"Fugitive emissions include
both gaseous and particulate emissions that result from industrial related
operations and which escape to the atmosphere through windows, doors, vents,
etc., but not through a primary exhaust system. Fugitive emissions may result
from metallurgical furnace operations, materials handling, transfer and stor-
age operations, and other industrial processes where emissions escape to the
atmosphere. Fugitive dust emissions, on the other hand, are generally related
to natural or man-associated dusts (particulate only) that become airborne due
to the forces of wind, man's activity, or both. Fugitive dust emissions may
include windblown particulate matter from unpaved dirt roads, tilled farm
lands, exposed surface areas at construction sites, etc. Natural dusts that
become airborne during dust storms are also included as fugitive dusts.'"!

This section describes the attempts made at compiling an accurate inventory
of point sources plus the results of a field program designed to assess the
impact of fugitive emissions at each monitor in the valley.

POINT SOURCE INVENTORY

Inventories of all facilities in the study area with emissions greater
than 25 tons/year were supplied in hard copy form. Ohio, through EPA Region V,
provided the 1975 NEDS point source inventory to serve as the basis for the
study; the W. Virginia agency supplied a listing of 1977 actual and allowable
emissions by source. The latter data did not include stack parameters or
control information. GCA also requested that particle size and composition
data from stacks be supplied; however, it was indicated that this type of data
were unavailable.

Initial review of these data indicated that a number of the NEDS sources
were assigned incorrect site coordinates. These were corrected using a map
supplied by W. Virginia APCC. Late in the project, it was also learned that
Ohio EPA maintained two in-house inventories in which they placed much more
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reliance than the NEDS data. These data were the Ohio Emissions Inventory
System (EIS) records for 1977 and a set of hand calculated worksheets represent-
ing 1975 baseline. Comparison of these data sets revealed substantial dif-
ferences, often on the order of thousands of tons/year, in the estimates of
annual emissions. A preliminary review of the data sets indicated that dif-
ferences in fuel use and assumed control efficiency accounted for most of the
discrepancies.

Through discussions with OEPA engineers, it was determined that the actual
emission rates specified in each inventory were appropriate for the period
represented. The allowable emissions in the EIS system were determined to be
in error. It was mutually agreed with OEPA that the actual emissions listed
in the EIS be used in the present study. The allowable emissions for each
source were re-calculated using the hand calculated sheets as a basis and cor-
recting for changes in throughput and control efficiency.

Appendix A presents a list of each major facility in the study area and
specifies location data plus actual and allowable emissions. These data are
assumed to represent the year 1977. Three sources which closed before 1978,
the base year for this study from the standpoint of air quality data, were
deleted from the inventory. These were:

° Ohio Power Co. Tidd Plant (August 1976)
) Federal Paperboard (August 1977)
® Ohio Ferro Alloy (Jefferson County Plant) (August 1977)

MICROINVENTORY METHODOLOGY

Microinventories were developed for 20 monitor sites located throughout
the study area where TSP concentrations exceeded the NAAQS. These sites were
selected because they were judged to be representative of sites experiencing
all of the various particulate problems common to the area. Some sites were
selected because they were close to industrial point sources, while other sites
were chosen because they were located near large sources of fugitive dust.

Site Survey

The first step in developing microinventories was to conduct detailed site
surveys of each of the 20 selected monitor sites. Using aerial photographs as
a guide, the GCA project team surveyed the area within a l-mile radius of each
monitor site. The l-mile radius was broken down into sectors as shown in
Figure 2 in order to summarize the locations of particulate sources. Outstand-
ing features of each site were noted, such as the site classification (resi-
dential, commerical, and industrial), type and height of structure, supporting
monitor, distance of monitor from roadway, description of major local surround-
ings, and major local sources. Sources of fugitive dust in each sector and the
size of these sources was also recorded. The fugitive dust sources observed
frequently included unpaved parking lots, cleared areas, railroad yards and un-
paved storage areas. In addition, vehicle miles traveled (VMI) data for major
roadways was obtained from local planning agencies. These data were needed to
estimate the amount of entrained dust from roadways.
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Emissions from fuel-burning area sources located within a l-mile radius
of each site were also determined. The States of Ohio and West Virginia each
provided estimates of emissions from residential and commercial sources burning
natural gas, coal and oil for each county. The number of houses in each county
and the portion of houses burning each fuel type were used to estimate the emis-
sions per house., The same distribution of fuel use was assumed for each site,
and the number of houses at each site or site sector counted using aerial photo-
graphs. Multiplying the number of houses in each sector by the emissions rate
for each fuel type provided estimates of emissions from residential and commer-
cial structures for each sector. Estimates of industrial emissions by sector
were gathered from NEDS data and the state.

Emissions Calculation

The data from the site surveys were then summarized into the format devel-
oped by T.G. Pace, as shown in Appendix B. Once the activity rate for each
fugitive source had been identified for each sector the emission factors were
applied. The emission factors selected were those used in a recent study of
TSP in the Pittsburgh area.? Since the study area is so close to Pittsburgh,
the climatological and soil characteristics which determine fugitive emissions,
were assumed to be identical. Table 2 shows the fugitive emission factors
applied to the source activity rates identified through the site survey.

TABLE 2., PARTICULATE EMISSION FACTORS

Emission

Source category factor Units
Railroad yards 0.03 ton/ac/yr
Reentrained dust

Clean paved streets 2.6 g/VMT
Commercial streets 11.3 g/VMT
Exhaust 0.6 g/VMT
Unpaved roads .3 1b/VMT

Cleared or exposed areas .02 ton/ac/yr

2

0
Construction 0.21 ton/ac/mo
Agriculture 0.02 ton/ac/yr
Aggregate storage 1.4 ton/ac/yr
Slag piles 0.5 ton/ac/yr
Unpaved parking lots 1.1 1b/VMT
Unpaved storage areas 0.1 ton/ac/yr

0

Coal storage .97 ton/ac/yr




RESULTS

The Pace equation was used to predict the area, local and point source
impacts at each of the 20 monitor sites., The Area Source Summaries comprise
the area source component of the Pace equation. The local source component
is based on estimates of emissions generated by traffic on roadways within 200
ft of the wmonitor. The point source component is emissions from point sources
within a 10-mile radius of the monitor. Table 3 presents a summary of area,
local, and point source impacts at each monitor site as derived using the
following equation:

AVGAQ = 0.00451 (AREA) + 0.00096 (POINT)
+ 50.5 (LOCAL)

where
AVGAQ = Annual geometric mean (ug/m3)
A, 25 A2+A3+A4+A5 AgtA7r+AgtAg
AREA = 50326 ser ¥ 0.1t T 6085
The constants 0.0324, 0.16 and 0.6084 are the square of
the radius in miles to the area weighted center of the
annular ring defined by the sectors in the numerator.
Ai = Total area source emissions in sector i, tons/yr
HGT = Height of sampler, ft
1 PSEM
POINT = (WWF)
i=1 D2
i
n = Number of point sources within 10 miles (16 kilometers)
PSEMi = Emissions from point source i, ton/yr
Di = Distance to point source i, mile
(lower 1limit of Di is 0.5)
WWF = Wind weighting factor, computed as annual wind direction
frequency of occurrence (percent) in quadrant where source
is located, divided by 25.
LOCAL = In ADT, + In ADT,

JHGT2+D1312 JHGT2+D1822



TABLE 3. MICROINVENTORY SOURCE IMPACT COMPUTATIONS

Area Point Local Total 1978 Observed
(ug/m®) (ug/m®) (ug/m®) (ug/m®) (ng/m®)
OHIO
East Liverpool Fire 0.38 0.70 8.37 9.45 106
East Liverpool City Hall 0.65 1.42 3.78 5.85 90
Wellstville 1.17 2,21 4.36 7.74 94
Toronto 0.52 6.00 3.88 10.4 *
Steubenville (Adams) 0.55 8.20 11.26 20.01 94
Steubenville (Courthouse) 0.44 9.31 8.45 18.20 109
Mingo Junction 0.93 12.3 10.51 23.74 131
Brilliant 0.61 54.7 1.98 57.29 75
Tiltonsville 0.68 4.5 15.05 20.23 77
Martins Ferry 1.48 0.95 15.12 17.55 76
Shadyside 1.20 1.16 12.50 14.86 80
Powhattan Point 0.54 12.91 4.13 17.58 97
Clarington 0.13 0.88 8.50 9.51 83
Hannibal 0.32 0.18 2.62 3.12 61
WEST VIRGINIA
New Manchester 0.13 10.97 5.82 16.92 86
New Cumberland 0.24 10.54 6.20 16.98 72
Weirton 0.62 8.00 3.18 11.80 96
Follansbee 2.17 25,38 2.01 29.56 95
Wellsburg 0.80 4,79 2.90 8.49 82
Moundsville 0.97 35.07 5.60 41.64 76

*
Site moved in mid-year,
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g

Average daily traffic on nearby road i, veh/day

DIS,

Distance to road i, ft
(upper 1limit of DISi is 200 ft)

The wind direction factors, WWF, were computed using Pittsburgh data

and are
!

Source bearing (deg) WWF
315.1 - 45.0 0.726
45.1 - 135.0 0.731
135.1 - 225.0 0.846
225.1 - 315.0 1.693

A correlation analysis between the predicted total particulate concentration
plus each of the components (area, point, and local) indicated no significant
agreement. An obvious outlier, the Brilliant site which is dominated by several
major power plants, was removed from the analysis but no significant improvement

was gained.

The conclusion of this analysis is that the Pace equation, which was em-
pirically developed using urban data, can not realistically be used in a rural,
industrial area which is apparently dominated both by tall stacks (stack height
is not a factor in the Pace equation) and by fugitive process and storage pile

emissions.

With this conclusion in mind, an attempt can be made to assess the impact
of noncompliance of point sources on ambient particulate levels. Table 4
presents estimates of particulate concentrations, based upon Pace's extremely
simple point source model, for actual emission rates and allowable emission
rates.* Used in this manner, the values in Table 4 provide an estimate of the
percent reduction in the point source component which would result if all
sources operated at the allowable level. The reductions range from O to over
90 percent for the various monitors.

*
When allowable was greater than actual, the source was assumed to be emitting
at the actual level.
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TABLE 4, ACTUAL AND ALLOWABLE POINT SOURCE IMPACTS USING PACE EQUATION

Predicted actual Predicted allowable
point source impact point source impact Percent
(ug/m3) (ug/ms) reduction
OHIO
East Liverpool Fire Station 0.70 0.11 84
East Liverpool City Hall 1.42 0.40 72
Wellsville 2.21 0.26 88
Toronto 6.00 1.37 77
Steubenville (Adams) 8.20 3.70 55
Steubenville (Courthouse) 9.31 4.31 54
Mingo Junction 12.3 5.60 54
Brilliant 54.7 4.13 92
Tiltonsville 4,5 0.19 96
Martins Ferry 0.95 0.17 82
Shadyside 1.16 0.10 51
Powhattan Point 12.91 1.73 87
Clarington 0.88 0.41 53
Hannibal 0.18 0.18 0
WEST VIRGINIA
New Manchester 10.97 1.00 91
New Cumberland 10.54 1.20 89
Weirton 8.00 3.16 61
Follansbee 25.38 5.98 76
Wellsburg 4.79 0.77 84
Moundsville 35.07 2.57 93

12



SECTION 3

MICROSCOPIC ANALYSIS

The analysis of selected hi-vol filters by optical microscopy was carried
out in several steps. First, an overview of particle types present within the
valley was obtained by subjecting 55 filters, distributed among the 20 valley
sites and 6 sampling days, to preliminary screening. Using the results obtained
from this analysis, EPA selected a subset of 20 filters for more detailed analy-
sis. Then later in the program, two additional sets of filters were analyzed.
The first of these sets comprised 10 filters drawn from unanalyzed filters in
the initial set of 55; these 10 were selected from three days with quite well-
defined airflow within the valley. The second set comprised 27 filters distribu-
ted broadly throughout the year and were selected to allow upwind-downwind
analysis.

Table 5a provides the monitor location, exposure date and TSP concentration
for each filter in the initial set. In this table the 20 filters subjected to
detailed analysis are indicated by asterisks and the filters in the additional
set of 10 are indicated by daggers. Table 5b gives this information for the
last set containing the 27 filters.

Chemical analyses were also conducted on the 20 filters indicated by aster-
isks in Table 5a and on 26 of the filters listed in Table 5b. This section of
the report describes the methodology and the results of the microscopic work;
Section 4 describes the chemical analysis.

METHODOLOGY

Characterization of phases present on the filters was performed by polarized
light microscopy. The analysis was carried on a piece of filter approximately
10 mm x 10 mm mounted on a glass slide and covered with an immersion oil and
cover slip. The polarized light microscope is suited to the determination of
crystalline phases present on these filters, although the analysis is hampered
somewhat by the fine grained nature of the particulate on the filters. Broadly
speaking, the filters contained combustion products, mineral matter, and
biological debris. Much of the combustion material is more or less opaque so
that inference as to the identity of this material is based largely on shape and
optical properties such as refractive index and possibly birefringence (i.e.,
whether the particle is crystalline or not). A wide variety of combustion
products could be identified and include unburned coal fragments, coal fly ash,
soot, glassy fly ash (incineration products) and semiopaque glass. Mineral
phases present were easily identified despite their small size.

13
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TABLE 5a. FILTER SELECTION

3/21 4/26 5/26 6/1 6/7 12/28

Site
Concentration (pg/m3)

TABLE 5b. FILTER SELECTION

West Virginia

New Manchester 26 - 104* Date Site and Concentration (ug/m3)
New Cumberland - 84* 52 1/2/80 Brilliant (43), Tiltonmsville (152), Martins Ferry (36)
¥ *
Weirton 138" 115 182 . 1/14/80 Weirton (152), Follansbee (73)
Follansbee 194 83 68
Wellsburg 134 140+ 246 2/7/80 Steubenville, C.H. (178), Mingo Junction (57)
Moundsville 1737 97 76 2/8/80 Steubenville, Adams St. (49)
Ohio 4/2/80 E. Liverpool, F.S. (75), E. Liverpool, C.H. (52),
I Powhattan Pt. (180), Clarington (68)
E. Liverpool, F.S. 165% 1307 216
% 4/8/80 New Manchester (38), New Cumberland (169),

E. Liverpool, C.H. 1287 136 - Weirton (208), Toronto (155)
Wellsville - 84 169*

* 4/9/80 Steubenville, Adams St. (106)
Toronto 132 113 102
Steubenville, Adams St. - - -t o181* _ 4/26/80 New Manchester (67), Follansbee (75), Steuben-
Steubenville, C.H 236* 98 115 ville, C.H. (81), Brilliant (95)

, C.H.
Mingo Junction 161t 1777 309* 7/25/80 Shadyside (72), Powhattan Pt. (179), Clarington (35)
: + *

Brilliant 203 108 147 9/11/80 Wellsville (269)
Tiltonsville 70 94 152*
Martins Ferry 146+ 61 113* 9/17/80 E. Liverpool, C.H. (175), Wellsville (93)
Shadyside 69 121 125*
Powhattan Point 287* 96 98
Clarington 1487 103 s45*
Hannibal - 39 61

*
Filter selected for detailed analysis by EPA.

+Fi1ter included in additional set of 10.



For more positive identification of questionable particles, scanning
electron microscopy was used. In particular, it was relied upon to investigate
submicron particles and fume from the Clarington and Brilliant sites after
large amounts of silica dust had been found on one filter from the Clarington
site.

Identification of particles was initially made on a volume basis. These
values were then converted to a weight basis using assumed densities for each
class of particle. The densities used in this analysis are based on McCrone?
and are:

Particle Density

Particle Class Density (g/cc)
Iron oxide 5.6
Minerals 2.6
Combustion products 2.2
Biologicals 1.0

The conversion to weight percent was accomplished using the formula

iV1
R
J
where
Wi = weight percent for phase i
di = density of phase i
Vi = volume percent for phase i
j = summation index over all phases

Particle size distributions were determined on selected filters in varying
amounts of detail using an image shearing eyepiece. With each of the 20 selected
filters, fields of observation were randomly selected and particles that were
found directly beneath the intersection of the eyepiece crosshairs were sized
and counted. This procedure was performed until 300 particles had been cate-
gorized. No distinction was made among phases. With each filter in the set
of 10, cumulative frequency distributions were obtained for three phases of com-
bustion~related particles: <coal fragments, fly ash and soot. With the set of
27 filters, the size range of each of the principal phases was specified,

RESULTS

This section summarizes general characteristics of particulates as deter-
mined from the various sets of filters that were analyzed. More detailed
discussions describing the phases found on individual filters are provided in
Section 6 where source-receptor relationships are investigated.
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Relative Concentrations of Major Phases

The average composition of the particulates have been summarized in terms
of four components: diron oxide; other combustion products including fly ash,
coal fragments and soot; minerals; and biological products such as pollen,
spores and stellate hairs. Summaries have been prepared from two basic data
sets. One set is made up of the preliminary screening results of the initial
55 filters; the other set contains the results from the last two groups of
filters that were analyzed in somewhat greater detail (i.e., one group of 10
filters and one group of 27 filters). The summary information for each of
these two major data sets is presented in two figures. The first of each set
of two shows the average composition at each monitoring site. At the left of
the second figure, the average composition of particulate on days when the
concentration exceeded the secondary standard of 150 pg/m3 is compared with the
average concentration found on days when the concentration was less than the
standard; at the right, the average concentrations on summer and winter days
are compared. Figures 3 and 4 summarize the analyses of the 55 filters that
underwent preliminary screening and Figures 5 and 6 summarize the more detailed
analysis of the 37 filters.

Before commmenting upon the results, it should be mentioned that the varia-
tion found from filter to filter was frequently large. This variation is due
in part to the nature of the analytical procedure itself and in part to real
variations among the filters. This particular program was not designed to
separate the two effects but other studies have indicated large differences in
results obtained by different analysts and by different laboratories.? Some
idea of the total variation experienced can be gained from Table 6 which pre-

sents averages and standard deviations for the data obtained from the set of
37 filters.

TABLE 6. VARIATION IN COMPOSITION DATA
OBTAINED FROM 37 FILTERS

Other combustion Biological
Iron oxide products Minerals  products
Mean percent 6.2 58.5 25.6 9.2
Median percent 5 59 26 3
Standard 6.0 9.9 11.5 14.0
deviation

Of the four components, the concentration of '"other combustion products"
is the most consistent from site to site, and the concentration of 'biological
products" is the most variable.

Several general conclusions can be drawn from the summary figures. First,
the average composition of particulates is fairly constant throughout the valley,
throughout the year, and for concentrations above or below the secondary stan-
dard. Second, roughly 65 percent of the particulates are the result of primary
metals processing and other year-round combustion related activity. This may
be compared with a U.S. composite average of about 25 percent reported from a

16
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Composition of particulates on selected

filters from 19 sites (n = 37).
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study of filters in 14 cities.* Third, minerals make up about one-quarter of
the particulates by weight. This is in contrast to the U.S. composite average
of 65 percent. And fourth, although it can not be deduced from the averages
presented in these figures, the role played by biologicals ranges from insigni-
ficant to dominant., Among the filters analyzed, estimates of the contribution
by weight percent of the biologicals ranged from 0 to 65 percent. The median
contribution by biologicals, however, is 3 percent by weight, indicating that

a few high values significantly skewed the mean towards the high end.

Particle Size Distribution

Table 7 presents particle size distributions determined from the set of
20 selected filters., Mass median diameters, taken from this table, have been
rearranged in Table 8 to display any obvious differences between location
along the valley, or sampling date, and mass median diameter. None are apparent.
The data from the 20 sites have therefore been combined to provide an estimate
of the average mass median diameter for the 20 samples. This average, 61 um,
reflects the extreme influence of a relatively small number of large particles.
It should also be borne in mind that a large number of the particles less than
about 1 ym is diameter are not included in the distribution due to limitations
in optical microscopy.

The average cumulative size distributions for coal fragments, fly ash, and
soot determined from the set of 10 filters are shown in Table 9. Of the
particles sized on each sample, the largest were consistently coal fragments.

The particle size range estimates obtained from the analysis of 27 filters
provide interesting information with regard to the mineral fraction. This
component was dominated by fine calcite particles ranging in size from about
1 uym to an upper limit of 20 um.
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TABLE 7.

PARTICLE SIZE DISTRIBUTION

Size range (percent of total) Mass

D Site Date Concentr%tion T n " ?edian
(vg/m”) 9 ~-2.5 2.6 ~50 5.1~ 10.0 10.1 - 15.0 15.1 ~ 40.0 > 40.1 diameter
7 B i i i R n)

3414 Moundsville 6/7/78 97 47 17 2.7 3 27 3.3 80
3416 Wellsburg 3721778 134 36.7 21.6 13.3 6.7 18.3 3.4 95
3419 Follansbee 6/1/78 194 41.7 15 21.7 8.2 6.7 6.¢ >100
3423 Weirton 4/26/78 115 53 17.3 i2 5 3. 7 30
3426 New Cumberland 6/7/78 84 42 17 19 e.r 38 5.3 85
3422 Steubenville (Adams) 6/7/78 181 9.7 23 12,7 3.2 7.2 2 45
3430 New Manchester 5/26/78 104 48 11 16.7 13 11 5.3 25
3644 Brilliant 12/28/78 147 32 13.3 1z 6.7 29.3 6.7 >100
3b47 Clarington 5/26/78 543 44, 16.7 ii ia.7 9 4.5 30
3648 E. Liverpool CH 6/1/78 128 46. 6.3 15.7 9.3 20.7 1.3 60
3651 E. Liverpool FS 3/21/78 165 48.3 14,3 3.7 7 26.7 0 21
3654 Hannibal 6/7/78 39 70 4.3 6 6.3 4.3 45
3656 Steubemville (CH) 6/1/78 236 55.7 .3 7.3 8.3 24.7 1.3 31
3661 Martins Ferry 12/28/78 113 59.3 13 9.3 5.3 10.7 2.3 45
3664 Mingo Jct 5/26/78 309 51 11.7 8 9.7 17.3 2.3 45
3665 Powhattan Pt 6/1/78 287 32.7 21.7 9.3 11 23.3 2.3 50
3670 Shadyside 5/26/18 125 34 12.7 28.7 7.3 16 1.3 100
3673 Tiltomsville 5/26/78 152 4.7 17.3 9 5.3 23.3 a.3 30
3676 Toronto 12/28/78 102 46.7 18.7 14.7 13 3.7 3.7 50
3678 Wellsville 5/26/78 169 37.7 16.0 18 12,7 15.7 0 35




TABLE 8. FREQUENCY DISTRIBUTION OF MASS MEDIAN DIAMETERS

Mass median

diameter Frequency Site Date
(um)
0-9 0
10-19 0
20-29 2 E. Liverpool (F.S.), New Manchester 3/2, 5/26
30-~39 3 Wellsville, Steubenville (Adams 5/26, 6/1, 5/26
Jeff), Tiltonsville
40-49 4 Steubenville (Adams), Mingo Junc- 6/7, 5/26,
tion, Martins Ferry, Hannibal 12/28, 6/7
50-59 2 Toronto, Powhattan Pt, 12/28, 6/1
60-69 1 E. Liverpool (C.H.) 6/1
70-79 0
80-89 2 New Cumberland, Monndsville 6/7, 6/7
90-99 3 Weirton, Wellsburg, Clarington 6/1, 5/26,
12/28
TABLE 9. CUMULATIVE SIZE DISTRIBUTIONS OF COAL,
FLY ASH, AND SOOT PARTICLES
Particle size (um)
3 5 10 15 20 25 50
Percent (less than)
Coal 60 70 80 88 92 96 99.6
Fly ash 77 85 94 98 99.7 100 100

Soot

61 69 82 89 94 98 100




SECTION 4

CHEMICAL ANALYSIS

Chemical analysis was performed on a total of 46 filters to determine the
concentration of various metals, ions, and organics composing the particulate.
These 46 filters comprised the subset of 20 selected for detailed analysis from
the original set of 55, plus 26 filters from the additional set of 27. The
20 filters were analyzed for arsenic, iron, lead, mercury, vanadium, and organ-
ics; and when sufficient filter was provided, for nitrate, sulfate, choride,
and ammonium. The 26 filters were analyzed for arsenic, irom, sulfate, and
nitrate. The selection of these filters is described in Section 3.

METHODOLOGY

To perform all of the analyses, approximately three-quarters of the hi-vol
filter was required. The Ohio EPA was able to provide only one-half. Since
the Ohio agency routinely analyzes for sulfates on selected filters, it was
decided to omit the ion analysis of the 14 Ohio filters in the set of 20.

State data, when available, are reported. All analyses were performed for this
set of W. Virginia filters.

Appendix E describes the methodology and quality assurance techniques used
in performing these analyses.

RESULTS

Tables 10 and 11 present, respectively, the results of the metal and ion
and organics analyses of the 20 filters. Ohio's method of selecting filters
for analysis was to analyze the first three filters collected each month. Most
of the days selected for intensive analysis in the present study fell at the
end of the month. Hence, sulfate data are available from only 6 of the 14
Ohio filters listed in Table 10. Table 12 presents the results for the set of
26 filters,

Review of the metals data indicates that lead levels are quite low; none
of the 24-hour observations exceed 50 percent of the 1.5 pg/m® quarterly average
ambient standard. This indicates that major sources of lead, most notably the
automobile, are not significant contributors in the valley. Vanadium levels
also are low; this is appropriate for an area not heavily dependent upon residual
0il for energy. Comparison of the arsenic and iron data with those recorded in
various urban areas of the East indicates these data to be slightly elevated.
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TABLE 10. CHEMICAL COMPOSITION, DATA FROM 20 FILTERS

4

Ion and Elemental Concentrations

Total

1D Site Date CO?ﬁ;?ig?tion Arsenic  Iron Lead Mercury Vanadium Nitrate Sulfate Chloride Ammonium

(ug/m®)  (ug/m®)  (ug/m3)  (ug/m3) (ug/m®)  (ug/w®)  (ug/md)  (ug/m®)  (ug/md)
3414 Moundsville 6/7/78 97 0.0066 1.31 0.185 0.0073 0.0067 2.05 14.67 0.579 0.96
3416 Wellsburg 3/21/78 134 0.0489 1.72 0.144 0,023 0.0121 4.78 7.23 3.94 0.11
3419 Follansbee 6/1/78 194 0.053 9.07 0.420 0.0027 0.0131 5.77 15.66 0.950 1.23
3423 Weirton 4/26/78 115 0.0187 6.53 0.248  0.0052 0.021 2,18 6.97 - —
3426 New Cumberland 6/7/78 84 0.0165 1.85 0,212  0.0015 0.012 2.67 16.11 0.668 0.51
3430 New Manchester 5/26/78 104 0.0069 1.70 0.191 0.011 0.0076 1.87 15.02 - -
3432 Steubenville (Adams) 6/7/78 181 0.0083 1.03 0.343 0.010 0.008 - 12.8 - —
3644 Brilliant 12/28/78 147 0.0200 0.98 0.235 0.0015 0.0025 - net - -
3647 Clarington 5/26/78 545 0.0176 1.91 0.411  0.008 0.0085 - e’ - -
3648 E. Liverpool CH 6/1/178 128 0.0082 1.10 0.397 0.0075 0.0086 - 19.9 - -
3651 E. Liverpool FS 3/21/78 165 0.0111 2.71 0,271 0.0015 0.0079 - N’ - -
3654 Hannibal 6/7/78 39 0.0044 0.03 0.064 0.0151 0.0040 - 14.8% - —
3656 Steubenville (C.H.) 6/1/78 236 0.0368 7.61 0.590 0.0014 0.0119 - 21.3 - —
3661 Martins Ferry 12/28/78 113 0.0136 1.72 0.707 0.0017 0.0045 - ne' - —
3664 Mingo Jct 5/26/78 309 0.0493 9.36 0.093  0.0075 0.0149 -~ ne' - —
3665 Powhattan PT 6/1/78 287 0.0173 2.15 0.159  0.0006 0,0081 - 89.9:F - -
3670 Shadyside 5/26/78 125 0.0129 1.61 0.492  0.0036 0.0079 - e’ - —
3673 Tiltonsville 5/26/78 152 0.0153 1,92 0.281  0.0030 0.0056 - NP+ - -
3676 Toronto 12/28/78 102 0.0049 0.52 0.221 0.0074 0.0026 - 20.8 - -
3678 Wellsville 5/26/78 169 0.0166 1.83 0.388 0.0021 0.0054 - xet - -

*
Regional Average

1-NP Sample not processed

1=Clarington data
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TABLE 11. ORGANICS COMPOSITION DATA
Benzantha- 7,12-di-
Fiiter Stee are Anthras Pl cenel | Pumen Bero@ovrenes gilon metyle NRLE semeh) g,
Pyrene Tr iphenylene thene thracene thracene anthracene
3414  Moundsville 6/7/78 ND ND 0.425 0.425 0.463 ND ND 1.16 2.47 4,49
3416  Wellsburg ! 3/21/78 ND ND 0.111 0.082 0.111 ND ND 0.044 0.311 0.66
3419 Follansbee 6/1/78 ND ND 0.742 0.610 0.9u07 ND ND 1.15 1.98 5.39
3423 Weirton 4/26/78 ND 3.48 0.435 0.279 0.331 ND ND 0.740 1.22 6.48
3426  New Cumberland 6/7/78 ND ND 0.130 0.393 0.550 ND ND 1.53 3.30 5.90
3430 New Manchester 5/26/78 ND ND 0.777 0.777 1.13 ND ND 1.84 2.12 6.65
3432 Steubenville (Adams) 6/7/78 ND ND 0.083 0.090 0.638 ND ND 0.169 0.488 1.47
3644 Brilliant 12/28/78 ND ND 0.979 1.10 1.49 ND ND 2,51 1.53 7.61
3647  Clarington 5/26/178 ND ND 0.426 0.264 0.135 ND ND 0.441 0.646 1.91
3648 E. Liverpool CH 6/1/78 ND ND 0.329 0,212 0.226 ND ND 0.411 0.959 2.14
3651 E. Liverpool FS 3/21/78 ND ND 0.493 0.320 0.369 ND ND 1.67 2.03 4.88
3654 Hannibal 6/7/78 ND ND 0.087 0.041 0.032 ND ND 0.044 0.087 0.29
3656 Steubenville CH 6/1/78 ND ND 1.14 1.33 1.97 ND ND 3.04 4,31 11.79
3661 Martins Ferry 12/28/78 ND ND 1.09 0. 907 1.45 ND ND 3.17 6.53 13.15
3664 Mingo Junction 5/26/78 ND ND 3.49 4.99 6.24 ND ND 14.4 15.0 44,12
3665 Powhattan Pt, 6/1/78 ND ND 0.984 0.749 0.043 ND ND 1.83 2.44 6.43
3670 Shadyside 5/26/78 ND ND 0. 290 0.311 0.352 ND ND 0.476 1.29 2.72
3673 Tiltonsville 5/26/78 ND ND 0.638 0.460 0.638 ND ND 0.830 2,55 5.12
3676 Toronto 12/28/78 ND ND 0.421 0.273 0.315 ND ND 0.999 1.74 3.75
3678 Wellsgville 5/26/78 ND ND 0.138 0.244 0. 288 ND ND 0.421 0.886 1.98

ND = Not Detectable.

All concentrations in nanograms per cubic

meter.

No adjuétment made for blank filter levels.



TABLE 12.

CHEMICAL COMPOSITION DATA FROM 26 FILTERS

Concentration (pg/m3)

Site F}l;er Date Total
e Arsenic Iron Sulfate Nitrate

E. Liverpool FS 6411 4/2/78 75  0.02 1.20 7.5 1.45
E. Liverpool CH 6409  4/2/78 52 0.07 0.90 6.7 1.74
E. Liverpool CH 6410 9/17/78 175 0.04 1.39  24.6 2.50
Wellsville 6427 9/11/78 269 0.03 3.43  34.3 2.50
Wellsville 6428 9/17/78 93  0.06 1.10 25.8 3.10
New Manchester 6419 4/8/78 38 0.05 0.80 4.4 1.92
New Manchester 3429  4/26/78 67 0.005 1.36 5.2 2.44
New Cumberland 6418 4/8/78 169 0.07 2.20 6.5 0.50
Toronto 6426  4/8/78 155  0.02 1.70 6.5 3.05
Weirton 6430 4/8/78 208 0.01 5.60 10.4 1.52
Steubenville Adams 6423  2/8/78 49 0,02 0.43 9.0 3.67
Steubenville Adams 6424 4/9/78 106 0.08 2.83 8.6 2.4

Steubenville CH 6414  2/7/78 178 0.03 2.70  44.5 1.70
Steubenville CH 6415 4/26/78 81 0.10 1.98 9.6 6.00
Follansbee 6412  1/14/78 73 - - 12.0 1.48
Follansbee 6413  4/26/78 75 0.08 1.88 6.4 2,52
Mingo Junction 6417 2/7/78 57  0.12 0.70 13.0 0.77
Brilliant 6405 1/2/78 .43 0,04 0.71 9.9 1.81
Brilliant 6406  4/26/78 95  0.04 1.92 7.2 3.68
Tiltonsville 6425 1/2/78 152  0.07 2,22  21.4 3.66
Martins Ferry 6416 1/2/78 36 0.07 0.44 9.6 1.74
Shadyside 6422  7/25/78 72 0.06 1.20 17.4 3.78
Powhattan Pt. 6420  4/2/78 180 0.10 3.78 10.8 3.42
Powhattan Pt. 6421  7/25/78 179 0.28 1.12 23.0 1.52
Clarington 6407  4/2/78 68 0.03 1.05 8.0 2.40
Clarington 6408  7/25/78 35  0.02 0.66 12.0 3.54
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Sulfate concentrations, however, are quite high when compared to the East.
This confirms the results of other studies that this general area experiences
some of the highest sulfate levels observed in the country. As will be dis-
cussed in a later section, some isolated pockets of high sulfate concentrations
were apparent. In Table 10 the value of 89.9 pg/m3 measured at Clarington is
considerably higher than other values recorded on that day. The TSP level at
Powhattan and Clarington are also elevated above those in the vicinity.

Nitrate concentrations ranged from 0.11 to 6.0 ug/m3 and averaged 2.3 ng/m3.
These values are in agreement with values reported throughout most of the East
but are somewhat lower than those typically found in urban areas from Chicago
eastward through the industrial areas to Philadelphia.

Three filters were analyzed for sulfates by both the Ohio and GCA labora-
tories. In two cases GCA concentrations were greater than those found by Ohio;
in the third case, the Ohio concentration was approximately twice that of GCA.
The results are presented in Table 13.

TABLE 13, COMPARISON OF SULFATE CONCENTRATIONS
DETERMINED BY TWO LABORATORIES

Sulfate concentration (ug/m3)

Site Filger Date
T Ohio EPA GCA
Brilliant 6405 1/2/78 3.8 9.9
Clarington 6407 4/2/78 5.9 8.0
East Liverpool, C.H. 6409 4/2/78 13.8 6.7

SIGNIFICANCE OF ORGANICS

Introduction

Polynuclear aromatic hydrocarbons (PNAs, POMs, PAHs) are ubiquitously
distributed in the environment. While a number of potential sources for these
materials have been cited, the consensus of the scientific community is that
combustion of fossil fuels is the primary source.® In addition, the majority
of PNAs are associated with particulate emissions from such sources, owing to
their condensation on particulate surfaces as they leave the flue gas.

The characterization of PNA emission has often included quantitative
measurements of a single species, namely benzo(a)pyrene. As a result of its
proven carcinogenicity and prevalence in ambient particulate samples B(a)P
is routinely used as an indicator of both potential mutagenic activity and the
presence of additional polynuclear aromatic materials.
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While B(a)P does serve a role in the identification of PNA sources, more
useful data can be derived from a characterization of individual PNA species.
Such data have often been implemented in identifying potential sources of poly-
nuclear aromatic materials. The absence or presence of certain PNA homologues
can be instrumental in isolating the PNA source(s). For instance, PNA mixtures
from petroleum oil sources, e.g., oil spills typically contain a variety of
alkyl homologues and lack unsubstituted species.6 Also, within a group of
combustion source types further distinguishing characteristics can be present.

A distinct correlation has been demonstrated between concentration of B(a)P and
coronene in regions of high traffic density, for instance.’ In fact, concentra-
tion of the non-carcinogen coronene correlates well with urban traffic density.8
Such correlations are useful in assigning sources of polynuclear aromatic
materials in areas of high industrial activity. By observation of PNA distribu-
tions as affected by meterological conditions, seasonal variations, and type of
industrial activity, one can predict the influence of industrial emission sources
in a particular region.

Results

The majority of available data on PNA concentrations in and around the coke
and steel industry deals specifically with ambient concentration of benzo(a)-
pyrene absorbed on suspended particulate matter. Some discussion of this data
as well as some background data on B(a)P concentrations in non-industrial areas
would enhance the interpretation of the analytical data presented here.

Typically, ambient B(a)P concentrations in urban industrial atmospheres
are highest in the winter months owing to the increased input of domestic
combustion sources.®»10 As the majority of our data was collected during the
summer months when fossil fuel combustion for heat is lowest, we might conclude
that the PNA concentration are apt to be minimum concentrations for this
region, and would predominantly reflect the input of PVA-producing industrial
processes.,

B(a)P concentrations for a non-industrial, non-urban area such ag the
Grand Canyon in Arizona ranged from >0.1 - 0.2 ng/m3 for the calendar period
1967-1974. 11 Similar data is recorded for Acadia National Park in Maine where
concentrations range from 0.1 - 0.3 ng/m3 for the same calendar period.

A sharp contrast to these data, however, are typical PNA concentrations for
ambient air samples taken in urban industrial areas, particularly in the vicinity
of steel and coking operations. Broddinl? reports background values of 10 ng/m3
for total benzopyrenes collected in the vicinity of two coking oven emission
source in Belgium. Total benzopyrenes near the source itself were in the order of
470 ng/m3. Likewise, data collected by Von Lehmden!3 reports total benzopyrene
of 12.7 ng/m® near steel and coke oven emission sources. Both of these studies
were conducted during the spring and summer months when PNA concentrations are
typically lower. The samples were collected 1/4 to 1-1/2 miles from an urban
area containing coke manufacturing sources. By comparison typical B(a)P con-
centrations range from 0.38 - 2.7611 ng/m3 for the calendar period 1966-1975.

For the same period the report had given typical B(a)P values for cities with
coking operations in the range of 1.21 - 5,34 ng/m3.1!
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As a result of these findings, our data is best interpreted by concentrating
on the total benzopyrene numbers, as no additional information specific to coking
oven operations can be derived from the entire PNA distribution pattern. The
total benzopyrene numbers observed at the Hannibal and Powhattan Pt. stations
very closely approximate B(a)P numbers for the background non-urban areas cited
earlier. As we proceed northward along the Ohio River basin, the total benzo-
pyrene numbers increase significantly above these levels but still do not concur
with typical values cited for ambient air in the prox1m1ty of coking oven opera-
tions. Our numbers range from 0.032 to 1.97 ng/m with the exception of the
6.29 ng/m3 value reported for the Mingo Junction station. Only this latter value
approximates typical values for coke oven regions. The majority of our data
approximates expected values for typical U.S. urban areas. In fact, two of the
higher concentrations were collected during the winter months when PNA values
are characteristically higher than equivalent samples collected during warm
weather periods. Thls includes the value of 1.45 pg/m3 reported for Martins
Ferry and 1.49 ug/m reported for the Brilliant Station. For this reason their
two data points are not really approximate to their discussion.

In closing, it would be appropriate to conclude that PNA concentrations at
all of the stations studied were significantly higher than typical background
stations such as Hannibal. The marked increase in total benzopyrene concentra-
tions and total PNAs in proceeding upriver can be attributable to the increased
industrial activity.

However, to state that the prevalence of coking and steel operations was
the sole contributing factor would be merely conjecture. If they were the
sole industrial sources in the entire region then perhaps such a statement
would be appropriate. However, since the power industries, prevalent in this
region, are also a potential source of PNA emission, additional data points
would be necessary to differentiate between the two emission sources
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SECTION 5

AIR QUALITY -~ EMISSIONS ANALYSIS

Under this task, meteorological and annual emissions data were examined
on 30 days during 1978 when at least one of the 20 valley monitors exceeded
the secondary standard in an attempt to identify obvious source-receptor re-
lationships. These 30 days included the 6 days from which filters were selected
for analysis, as described in Section 3.

METHODOLOGY

The distribution of TSP within the valley on the 30 selected days was
examined and the days separated into three categories: wvalleywide violation
days, quasi-valleywide violation days, and spatially-isolated violation days.
It was expected that only isolated violation days would prove to be helpful
in the identification of source-receptor relationships, but for completeness
meteorological conditions prevailing during the other two violation categories
were also reviewed and summarized.

Meteorological data available for use in the analysis comprised the
following: wind direction at Weirton, Wellsburg, Steubenville, Wheeling, and
Pittsburgh, as available; morning and afternoon mixing layer heights and wind-
speeds at Pittsburgh; and synoptic weather maps. Daily TSP goncentration maps
and summaries of the meteorological data were submitted in Monthly Progress
Reports No. 6 and No. 7, respectively. The most complete sets of wind data
within the valley were obtained from the Wellsburg and Steubenville sites. As
shown later, the wind direction at the two sites was not consistent and the
Wellsburg data were selected as being the more representative of the general
airflow within the valley. Appendix D provides a brief description of the
synoptic weather pattern experienced each day.

Examination of the wind data on these selected days reveals that wind
direction typically is quite variable both along the valley and at the in-
dividual monitoring sites. In addition, winds measured within the valley will
only occasionally be representative of the air stream into which emissions
from major power plants are ejected. Thus, the use of 24-hour TSP observations
for the development of source-receptor relationships has severe limitations; as
a consequence, results will be qualitative in nature and should be considered
as supportive evidence only.

Table 14 is a frequency distribution of the number of sites experiencing

concentrations greater than 150 ug/m3 on the 30 days. It can be seen from
this distribution that the selected days fall into three groups. On 17 days
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four or fewer sites had concentrations greater than 150 ug/ms. These have
been designated isolated violation days, and have been selected for detailed
study. At the other extreme are the three valleywide violation days on which
14 of the 20 monitoring sites exceeded 150 ug/ms. In between is the group of
10 days referred to as quasi-valleywide violation days on which the number of
violation sites ranged from 6 to 11l.

TABLE 14. FREQUENCY DISTRIBUTION OF
NUMBER OF SITE VIOLATIONS

Number of sites Frequency of

> 150 pg/m3 occurrence
1 11 Isolated
2 1 { violation
3 5 ( days
4 -
5 —
6 1
7 11
8 3 \Quasi-valleywide
9 2 (violation days
10 1
11 2
12 -
13 -
14 3 Valleywide violation
15 - }days

Total 30

RESULTS
Overview

For a detailed account of emissions in the vicinity of each of the 20
valley monitors, reference should be made to Appendix A of this report. 1In
this section, the analysis will consist principally of identifying those point
sources which are judged to be upwind of monitors experiencing an exceedance
of the secondary standard on isolated violation days.

Before proceeding to the detailed analysis, it is helpful to get an over-
view of the major centers of point source emissions within the study area.
Figure 7 presents this information in the form of an emission density map
with 2.5 km by 2.5 km grid squares. This map shows that the principal concen-
tration of emissions is contained along the valley roughly from Brilliant to
Weirton, with a second source to the west of New Manchester. A third major
region of emissions lies to the south near the junction of Belmont, Monroe,
and Marshall counties.

Table 15 summarizes the air quality data for each of the three violation

categories identified in Table 14, For convenience, the sites have been listed
from north to south in Table 15. 1t can be seen from this table that there is
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TABLE 15. NUMBER OF VIOLATIONS AND AVERAGE CONCENTRATION AT EACH SITE BY VIOLATION CATEGORY

Violation category

Isolated Quasi-valleywide Valleywide
Site N )1281]12;711]3 coﬁzz:ifgtion N >l?l(;m]:z7m3 cot‘:‘c,z;ifztion >1§8m2e;m3 coﬁZ:rrlétlEztion
(ug/m®) (ug/m?®) 8 (ug/m3)

East Liverpool (Fire Station) 17 3 106 10 9 200 3 232
East Liverpool (Ci'ty Hall) 16 3 116 8 2 124 2 157
Wellsville 17 2 90 10 9 190 3 222
New Manchester 15 4] 68 10 3 132 2 195
New Cumberland 16 0 71 9 1 131 2 204
Toronto 11 0 67 8 6 175 2 312
Weirton 16 1 94 10 7 160 2 225
Steubenville (Jeff. Co. Bldg.) 17 3 97 10 6 174 3 314
Steubenville (Court House) 17 2 106 9 8 205 3 320
Follansbee 16 2 99 8 4 143 2 218
Mingo Junction 17 8 140 9 9 188 3 284
Wellsburg 14 0 95 9 4 148 1 246
Brilliant 17 0 84 10 2 118 2 157
Tiltonsville 17 1 86 10 0 113 2 129
Martins Ferry 16 0 75 10 0 107 3 166
Shadyside 17 1 92 10 0 103 1 140
Moundsville 13 0 86 9 1 99 ] 140
Powhattan Point 15 1 89 10 7 175 1 172
Clarington 17 1 83 9 6 208 3 305
Hannibal 16 0 63 10 2 124 2 200

Average Coucentration (ug/m3) 90 151 217




a rough correspondence between the centers of point-source emissions shown in
Figure 7 and air quality. Each of the violation categories will be examined
in some detail in the discussion which follows.

Valleywide Violation Days

May 26th, August 24th, and November 4th were the three days classified
as valleywide violation days. On these days unusually high TSP concentrations
were experienced not only within the valley itself, but also at sites outside
of the valley to the west. On each of the 3 days, the study area experienced
synoptic weather conditions conducive to light variable winds and no signifi-
cant precipitation. On May 26th, a high pressure center remained over the
area throughout the day; on August 24th, a high pressure cell dominated the
southeastern part of the United States; and on November 4th, a high pressure
ridge extended southwestward over the study area. Also, on May 26th and
August 24th morning mixing heights were exceptionally low, being 95 and 88
meters, respectively. Thus, weather conditions were favorable for the accu-
mulation and intermingling of pollutants within the valley air mass on each of
the 3 days. Under these conditions, it is difficult, if not impossible, to
attribute site violations to individual source contributions. However, in
moving southward along the valley from the Steubenville-Weirton-Follansbee
area, concentrations drop significantly and then rise near the southern end
of the study area (see Table 15) indicating an impact from a new set of sources.

Table 16 shows combined wind direction frequency distributions for the
3 days at Wellsburg and Steubenville within the valley and Pittsburgh 30 miles
to the east. There is rough similarity between the distributions for Wells-
burg and Pittsburgh, with each showing a minimum of easterly winds and a maxi-
mum of northerly winds. The difference between the secondary maximum of
southerly winds at Wellsburg and the secondary maximum of southeasterly winds
at Pittsburgh may be a result of channeling at the Wellsburg site. In con-
trast, the distribution for Steubenville is flatter, with all directions
represented, but with a maximum of east and east-southeast winds.

Quasi-valleywide Violation Days

The 10 days on which violations occurred at from 6 to 11 sites were:

9 March 1 June 13 July 18 August 11 October
20 May 7 July 19 July 5 September 10 November

The average concentrations observed at each site during this 10-day period
have been taken from Table 15 and plotted in Figure 8. Of note is the approx-
imate agreement between the areas with high point-source emissions and high
average concentrations (see Figure 7). Also of interest is the relatively

low concentration observed at the City Hall in East Liverpool in comparison
with the high concentration observed at the Fire Station in East Liverpool.
The difference in monitor heights (City Hall, 65 ft; Fire Station, 18 ft),

the close proximity of East Pennsylvania Avenue to the Fire Station, and the
high frequency of southerly winds suggest a greater impact of fugitive dust

at the Fire Station.
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Figure 8. Average TSP concentrations during quasi-valleywide violation
days. Dashed lines enclose approximate areas with average
concentrations > 150 ug/m3.
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TABLE 16. COMBINED WIND DIRECTION FREQUENCY DISTRIBUTION
AND AVERAGE WIND SPEED FOR VALLEYWIDE VIOLATION

DAYS
Direction Wellsburg Pittsburgh Steubenville
(deg) (percent) (percent) (percent)
30 6.3 4,8 4.2
60 0 0 4.2
90 0 0 15.3
120 0 4.8 18.1
150 7.9 9.5 9.7
180 11.1 0 6.9
210 4.8 0 11.1
240 .3 9.5 5.6
270 17.5 19.0 8.3
300 6.3 4.8 4.2
330 11.1 19.0 2.8
360 28.6 28.6 9.7
Total 99.9 100.0 100.1
Average
speed
(mph) - 6.0 2.3

Table 17 presents the combined wind direction frequency distributions for
these 10 days. At Wellsburg, the maximum frequency is from the south, with a
secondary maximum from the north. At Steubenville, maximum frequencies are
from the southeast. The Pittsburgh distribution is roughly intermediate between
the other two, but in contrast to Wellsburg, no winds from 320 to 10 degrees
were observed.

Isolated Violation Days

Table 18 presents the available wind data from Wellsburg, Steubenville,
and Pittsburgh for the 17 days designated as isolated violation days. Emissions
and meteorological data for these days have been reviewed in an attempt to
identify source-receptor relationships. The procedure followed for each of the
sites experiencing an exceedance was to superimpose composite wind direction
frequency roses for the days when exceedances occurred upon the point source
emission fields out to a distance of approximately 5 miles. Point sources
upwind from the monitors could then be identified. Additionally, for comparison
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purposes, wind direction roses were prepared for the nonviolation days at each
site. In preparing the wind roses, the wind direction data from the Wellsburg
site were used. The figure for each site contains two parts. Part a presents
the wind roses and point source emissions out to about 5 miles; part b identi-
fies these sources and includes additional sources to a distance of 10 miles.

Table 19 summarizes the number of exceedances experienced by each of the 12
sites.

TABLE 17. COMBINED WIND DIRECTION FREQUENCY DISTRIBUTION
AND AVERAGE WIND SPEED FOR QUASI-VALLEYWIDE
VIOLATION DAYS

Direction Wellsburg Steubenville  Pittsburgh
(deg) (percent) (percent) (percent)
30 .3 4,2 4.7
60 0.9 4.6 1.6
90 0 9.6 1.6
120 2.3 25.4 7.8
150 12.7 23.7 26.6
180 28.6 9.6 12.5
210 15.5 6.7 14.1
240 11.3 4.6 12.5
270 6.1 1.2 9.4
300 2.8 5.4 9.4
330 5.6 1.7 0
360 10.8 3.3 0

Total 99.9 100.0 100.2
Average

speed

(mph) 2,8 5.9

East Liverpool--

Because of their proximity, the two sites in East Liverpool will be dis-
cussed together. Throughout the discussion it should be borne in mind that the
East Side Fire Station hi-vol is located at a height of 18 feet and is approxi-
mately 45 feet from Pennsylvania Avenue, while the monitor at City Hall is at
a height of 65 feet. Table 19 shows that 6 isolated violation days occurred
at East Liverpool. Three of these (12 August, 30 August, and 17 September) were
at the City Hall monitor, and three (21 March, 14 April, and 25 July) were at
the Fire Station. Note that the exceedances occurred on different days at the
two sites.
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TABLE 18. FREQUENCY DISTRIBUTIONS OF WIND DIRECTION, AVERAGE WIND SPEED
AND SITE EXCEEDANCES ON ISOLATED VIOLATION DAYS

Date Direction (deg) Average
No speed
Site 30 60 90 120 150 180 210 240 270 300 330 360 direct).ona Total {mph) Site exceedance
January 2
Wellsburg 24 24 ;
Steubenville 1 8 1 4 24 il splronsville
Pittsburgh 1 s 2 8 165 ¥
January 14
Wellsburg 1 1 4 18 24 I
Steubenville 1 1 18 4 24 4 Weirton
Pittsburgh 1 5 2 8 12.4 }
February 1
Wellsburg 6 3 6 4 1 2 24 ]
Steubenville 6 7 2 2 2 2 3 24 2 Mingo Junction
Pittsburgh 3 4 1 8 6.8
February 7
Wellsburg : 2 3 17 1 24 ]
Steubenville 12 7 2 3 24 4 Steubenville (C.H.)
Pittsburgh 3 4 1 8 11 95
February 13
Wellsburg 24 24 )
Steubenville 3 1 1 2 5 12 24 4 Mingo Junction
Pittsburgh 2 6 8 8.9 |
February 19
Wellsburg 11 1 2 3 4 3 24 ) R
Steubenville 2 3 2 3 9 5 2 24 2 Mingo Junction
Pittsburg 1 1 1 1 1 2 1 8 5.6‘
March 21
Wellsburg 2 5 6 1 1 9 24 ) E. Liverpool (F.S.)
Steubenville 5 8 4 5 2 24 5 Steubenville (JCB)
Pittsburg 2 3 1 1 1 8 14.4 ’ Follensbee
April 14
Wellsburg 4 3 1 2 3 8 3 24 I E. Liverpool (F.S.)
Steubenville 2 4 3 3 9 2 1 24 4 Follensbee
Pittsburg 2 2 4 8 13.1 ; Mingo Junction
April 26
Wellsburg 2 22 24 ’
Steubenville 5 11 8 24 8 Mingo Junction
Pittsburgh 1 5 1 ! 1 8 12.51

(continued)
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TABLE 18 (continued)
Date Direction (deg) Average
No speed
Site 30 60 90 120 150 180 210 240 270 300 330 360 direction® Total (mph) Site exceedance
June 7
Wellsburg 1 2 1 7 9 1 3 24 Wellsville
Steubenville 1 4 5 6 3 1 2 2 24 4 Steubenville (JCB)
Pittsburgh 2 1 1 2 2 8 9.8 Mingo Junction
July 25
Wellsburg \ 4 9 10 1 24 ) E. Liverpool (F.s.)
Steubenville 12 10 2 24 3 Wellsville
Pittsburgh 1 1 5 1 8 5.9 ‘ Steubenville (JCB)
July 31
Wellsburg 1 1 1 2 1 4 2 1 4 4 3 24
Steubenville 2 7 9 2 4 24 2 Mingo Junction
Pittsburgh 1 1 1 1 1 2 1 8 6.6
August 6
Wellsburg 24 24 )
Steubenville 1 7 6 3 2 3 2 24 1 Powhattan PT
Pittsburgh 1 1 1 1 4 8 6.0 I
August 12
Wellsburg 1 1 1 2 1 4 2 8 2 2 24 ' E. Liverpool (C.H.)
Steubenville 2 1 1 1 1 6 5 2 5 24 3 Steubenvilie (C.H.)
Pittsburgh 4 1 1 1 1 8 4.0 ‘ Minge Junction
August 30
Wellsburg 24 24 ’
Steubenville 1 2 3 2 4 1 3 5 2 1 24 2 } E. Liverpool (C.H.)
Pittsburgh 1 1 1 1 1 3 8 4.6 ‘
September 17
Wellsburg 1 14 8 1 24 I
Steubenville 2 12 7 2 1 24 3 E. Liverpool
Pittsburgh 1 2 1 4 8 3.7 ’
December 28
Wellsburg 5 2 1 3 3 10 24
Steubenville 1 1 2 2 2 3 3 2 1 "7 24 Clarington
Pittsburgh 1 3 1 1 1 1 8
All days %
Wellsburg 9.7 1.4 0.7 0.3 7.2 15.9 13.4 2.8 4.8 5.5 17.6 20.7 100.0
Steubenville 0.5 1.8 4.8 14,4 149 7.6 12.4 8.8 5.1 13.6 8.6 1.6 100.1 3.5
Pittsburgh 8.8 14.4 3.2 1.6 2.4 6.4 9.6 11.2 11.2 12.8 7.2 11.2 100.0 10.1

a}ﬂsaing data or calm.



TABLE 19. NUMBER OF EXCEEDANCES PER SITE
ON ISOLATED VIOLATION DAYS

Number of exceedances

Site Number of sites >150 ug/m3 Total

1 2 3 4

E. Liverpool (Fire Station)
E. Liverpool (City Hall)
Wellsville

Weirton

Steubenville (Jeff. Co.)
Steubenville (Court House)
Follansbee

Mingo Junction
Tiltonsville -
Shadyside -
Powhattan PT
Clarington 1
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Figure %9a shows a major difference in the wind direction roses for viola-
tion and nonviolation days, with southerly winds being most frequent on viola-
tion days and northerly winds being most frequent on the remaining days. The
orientation of Pennsylvania Avenue, shown in the upper part of Figure 9a,
suggests that fugitive dust from vehicular traffic may have been a major source
of particulate on these 3 days. There are no other obvious upwind sources of
major significance nearby. TFigure 9b identifies the sources.

Examination of Figure 10a shows that southerly and south-southwesterly
winds also predominated on the 3 violation days at the City Hall, 1In this
case, the height of the monitor rules out major contributions from nearby
fugitive dust sources. Again, there appear to be no very significant upwind
sources nearby. Examination of Figures 10b and Table 18 shows that the Ohio
Edison Plant (Source No. 10) 6.6 miles to the SSW lies upwind of the City Hall
for much of the time on 30 August and 17 September. On 12 August, however,
winds along the valley were principally from the northwest quadrant., The most
likely source shown in the inventory under these circumstances would be the
Homer Laughlin plant about 1-1/4 miles to the west. It is also likely that
whenever the wind has a significant westerly component local lower-level
emissions are channeled toward the monitor by the river valley and its northern
wall which rises sharply north of the business district.

Figure 11 was prepared from the 30-day data base in an attempt to use
wind direction to differentiate sources impacting on the two East Liverpool
sites. All days on which the secondary standard was exceeded at either site
and the difference between the two sites was at least 20 ug/m3 were selected
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Figure 9a. Wind direction roses for selected days at East Liverpool
(Fire Station). Locations of major nearby point sources
and their annual emissions in tons per year are also
shown in the upper part of the figure.
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Figure 9b. Point source summary - East Liverpool Fire Station.
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Figure 10a. Wind direction roses for selected days at East Liverpool
(City Hall). Locations of major nearby point sources
and their annual emissions in tons per year are also
shown in the upper part of the figure.
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for study. These days were then grouped according to the site with the higher
concentation, and the wind direction frequency distribution for the two groups
plotted. The major feature of each distribution is the large proportion of
southerly winds. Since the inventory shows no sources to the northwest of
either site, no attempt has been made to relate the differences between the
two curves from 240 to 360 degrees to point-source emissions.

Wellsville—--

Figure 12a shows that south and southwesterly winds prevailed on the 2
violation days at Wellsville. Small upwind sources include the Swank Refrac-
tories (Source No. 7) and Tri-State Asphalt (Source Nos. 5 and 6). Elevated
concentrations at East Liverpool on both these days suggested contributions
within the valley from the Ohio Edison Plant (Source No. 10). Figure 12b
identifies the sources.

Weirton—-

As shown in Figure 13a, winds on the 1 isolated violation day at Weirton
were almost entirely from the north and northwest, bracketing the major Weirton
Steel operations which are identified on the WVAPCC-NPRO site map as: Brown's
Island Coke Battery, Mainland Coke Plant, Boiler House, Sinter Plants, BOF
Plant, and Strip Mill. Total emissions from upwind sources 1 through 6 plus 8
are approximately 15,000 tons per year. All of the remaining nearby point
sources are to the south-southwest. Concentrations at Toronto, New Cumberland
and New Manchester upwind of the Weirton Steel Plants range from 24 to 41 ug/m3
suggesting an impact of the order of 100 ug/m3 from these sources at the Weirton
monitor. Figure 13b identifies the sources.

Steubenville--

There were 3 isolated violation days at the Jefferson County Building
(Adams Street) site and two at the Court House, but none of the violation
days were common at the two sites. Two of the differences between the sites
that may be of significance are a difference in height, and a difference in
topographical setting. In particular, the terrain rises abruptly immediately
to the west of the Jefferson County Building, the elevation of which is al-
ready 80 feet above that of the Court House. This results in a blocking of
pollution moving in from the east, and also affects the direction of the wind
at the County Building. The Court House is approximately 0.36 miles to the
east and its monitor is located 50 feet above street level.

Examination of Figures l4a and l4b show a line of major point sources
extending southward along the river. As identified by the WVACC-NPRO site maps,
these are, with increasing distance from the Steubenville monitors: Weirton
Steel, Steubenville Works; Wheeling-Pittsburgh Steel, Steubenville Plant;
Wheeling-Pittsburgh Steel, Coke Plant, Koppers Company; Wheeling-Pittsburgh
Steel, Sinter Plant; and Wheeling-Pittsburgh Steel, Mingo Plant. The combined
annual emissions from the cluster of sources shown in this small area in
Figures l4a and 14b are approximately 9900 tons per year. In addition, the
complex of power plants 8 miles to the south emits over 66,000 tons per year
and the Satralloy Plant, located within the Cross Creek Valley to the south-
west emits over 6,000 tons of particulates per year. The composite wind rose
shown in Figure l4a suggests that a combination of these sources is responsible
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Figure 12a. Wind direction roses for selected days at Wellsville.
Locations of major nearby point sources and their
annual emissions in tons per year are also shown in
the upper part of the figure.
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Figure 13a.
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Wind direction roses for selected days at Weirton.
Locations of major nearby point sources and their
annual emissions in tons per year are also shown
the upper part of the figure.
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Figure l4a.
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Wind direction roses for selected days at Steubenville
(Jefferson County Building). Locations of major nearby
point sources and their annual emissions in tons per
year are also shown in the upper part of the figure.
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Figure 14b. Point source summary - Steubenville,
Jefferson County Building.
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for the elevated concentration at the County Building. On the average, the
concentration was about 30 ug/m® higher here than at Mingo Junction, implying
a substantial contribution from sources inbetween.

A second line of point sources is shown in Figures 15a and 15b extending
northward from the Steubenville monitors to the Weirton Steel Complex about
4-1/2 miles away. The inventory shows one intermediate source, Standard Slag
(Source No. 7). Additional Sources shown on the West Virginia site map include
Continental Can and Metal Lithograph. Emissions indicated by this complex of
sources are approximately 15,500 tons per year. The composite Wellsburg wind
direction rose shown in Figure l5a indicates a prevailing northwesterly wind
during the 2 isolated violation days at the Court House. It appears likely
that the elevated levels on these days was due to a southerly drift of pollu-
tants from these multiple sources.

As was done with the East Liverpool sites, concentrations at the two
Steubenville sites were studied to see if differences in wind direction
accounted for the concentration gradient between the two sites. Again, the
procedure was to select days when at least one site exceeded the secondary
standard and the difference between the two sites was at least 20 ug/ms. The
days were then grouped according to which site had the higher concentration,
and the composite wind direction frequency distributions for the two groups
plotted. Figure 16 shows the result. The two distributions are quite similar,
with each showing a predominance of southeasterly winds. For this investiga-
tion, winds from the Steubenville site were used instead of from Wellsburg.

One pair of filters exposed at the Steubenville sites on 7 June was sub-
jected to microscopic analysis during the original screening process. It is
of interest to note that exceptionally large quantities of biological material,
much of it stellate hairs, were found on the County Building filter. Observed
concentrations were: County Building, 181 pg/m®; Court House, 98 ug/m®.

Follansbee——

The composite wind rose for the 2 violation days (Figure 17a), shows
numerous upwind sources witnin 4 miles. Examination of the daily wind records
shows predominantly southerly winds on 21 March, indicating a major contribu-
tion from the Mingo Wheeling-Pittsburgh Steel Plant. Concentrations at Bril-
liant and Wellsburg to the south of this source averaged 28 ug/m3 lower than
the concentration at Follansbee. On 14 April, the wind shifted from southerly
to northwesterly early in the day apparently leading to an impact of perhaps
70 ug/m® from the immediate upwind sources (concentrations at the two Steuben-
ville sites averaged 91 pg/m®). 1In this case, the principal nearby upwind
sources were the Wheeling-Pittsburgh Steel Coke and Sinter Plants, and Koppers
Co. Figure 17b identifies the sources.

Mingo Junction--

The greatest number of isolated violation days which occurred at any of
the sites was at Mingo Junction (see Table 19). Wind direction data from
Wellsburg were available for 7 of the 8 days, and the composite wind roses
for violation and nonviolation days are shown in Figure 18a. On the 7 viola-
tion days, the predominant directions are from the northwest, north, and
northeast. The Wheeling-Pittsburgh Steel and Koppers Co. plants with

54



4im

Ha/md
\ 2/7 178
6213
~e,, 8/12 154

OTHER DAYS (n =10)

Figure 15a. Wind direction roses for selected days at Steubenville

(Court House). Locations of major nearby point sources
and their annual emissions in tons per year are also
shown in the upper part of the figure.
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Figure 15b. Point source summary - Steubenville Court House.
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Comparison of wind directions at Steubenville on days when the concentration
at the Jefferson County Building exceeds that at the Court House with those
when the concentration gradient is reversed.
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Figure 1l7a. Wind direction roses for selected days at Follansbee.
Locations of major nearby point sources and their

annual emissions in tons per year are also shown in
the upper part of the figure.

58



POl SUUKOE SOmaliy

Slit: FULLLOSHEE Uiv: S8LL3H B, U452 N
x ¥ [ R ST ANCE ARt b SQUNLE Ny & NAME

[ [ LD [REALE {(M1) (b 6)
ERTINE AT, un 491d.1 0 5.77 359 4 AP TRIUN STERL /NA
N85, CENR ML) ATHRK Y 5.4 g.l 2 whTRTUN STEFL /WA
545, 1 FRUEIE 4SS, uu 4.9l 4.5 3 AFTRTUN STHEL /NA
Si4, 20 dill.1e 19945, 00 .72 ShH, 4 u vk TREON STHET /vl
534, dalS. o0 1dnd, 0,20 LRy Nt S whTRT{N STREL /NA
544, 0 Wl dLSu l2ueh. o 5. Hd shh .9 & oAb ITRTON STEEL ZNA
S84d. ) PRI 2hT.00 ioad 3he. ! I STANDARD St AG ©0
S34.,.020 Wilu, 0 S, SY.hu ShHE_Y 8 TLTERGATTONAL ST
5°9.50 d4alp.nNn tdaun 5.50 2605 Q TkON LITY SanD ]
S33.au ddnS .50 LA I 0.by 29,1 10 KPR RS (0,
9354 .01 diand B | RS N.24d 1us.5 11 INTERNATIONAL MT
583,30 GulK, 90 QU da §.92 1RO A | e RANNE R F THFRRBOAR
S5%.00 duns .90 Gu9, uq 0,68 31,9 14 whEELING PTTTSRU
S48.h0 PRSI 039, 0 U.69 3G7.7 14 wHEFLING PITISRY
584,40 danbh, 40 HHS,. 0 0. 38 eRI.P 15 whHEEL ING PTTTSRAY
NP9, 40 4354 .90 dBOL 0 T.u7 2060 16 HULRKEYE POAEK
RRTUNYIY FEELUTITEERT XS YY) 6Ly 208,272 17 {AKDINAL {IPER. €
R P PRI 110, v Pent dde 7 TR FEDERAL PARFRHUA
ER RN Gy o 4, 1 R A6 .00 19 ralit (LAY [y
R Wb 9 PRRA L [N PRI s O FiwER OO,
Se e cong Ly AUnds. o4/ Add, 8 2t SATROLEIY IN{ .
R Linl . bn LS AT 1.y Aim ! 4 STANDARD 8L AL CO
VI Likn, Ty 1915, 1.8 St 2% wHFFLINGePTTTSRL
EEENCI AR L2 12100 1.3t Pld,b L wHEFLING=PTTTSKI

A, Cae . 19R9, 9.7°n 57,4 25 TUkNTL PAPFRRNA

Figure 17b. Point source summary - Follansbee.
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Figure 18a.
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Wind direction roses for selected days at Mingo Junction.
Locations of major nearby point sources and their annual

emissions in tons per year are also shown in the upper

part of the figure.
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Figure 18b. Point source summary - Mingo Junction.
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emissions totaling nearly 4900 tons per year lie about 1-1/2 miles in this
direction, and an additional Wheeling-Pittsburgh facility emitting approxi-
mately 2000 tons per year lies roughly 2 miles away to the north-northwest.
Also, the monitor is source specific being located immediately to the west of
a BOF shop and blast furnace facility operated by Wheeling-Pittsburgh Steel,
and sheltered by sharply rising terrain immediately to its west. Emissions
from this Mingo Junction facility (Source No. 23) are listed as 2391 tons per
year in the inventory. The proximity of the monitor to the Mingo Plant pre-
vents any meaningful separation of the relative impact of these major sources
on these days. Figure 18b identifies the sources.

Except for the Cardinal Power Plant located about 5-1/2 miles to the
south-southwest, the point source with the greatest annual emissions is
Satralloy, located within a separate valley roughly 4 miles from the monitor
in a south-southwest direction.

The composite plot for nonviolation days shows nearly equal weighting
between winds from the north and north-northwest and those from the south
and south-southwest. A more detailed examination of the wind data in
Table 18, however, shows that on 2 of the 3 nonviolation days with northerly
winds (14 January and 7 February) a major storm was moving up the Atlantic
Coast and the study area was experiencing moderate northwesterly flow and
light snowfall. Under these conditions, particulate concentrations tend to
be low because of rapid dispersion, reduced fugitive~dust emissions due to
snow cover and wet surfaces, the cleansing effect of precipitation in general,
and low background levels. Of the violation days, the most similar synoptic
pattern occurred on 26 April when a low was also moving up the Atlantic coast
but had only reached Cape Hatteras by the end of the day. The winds on this
day were more northerly and there was no precipitation. The third nonviola-
tion day with northerly winds at Wellsburg was 28 December. Table 18 shows
that the wind at Steubenville on that day was highly variable, and also, that
the wind had an easterly component for a considerable portion of the day at
Wellsburg.

Clarington=--

Figure 19a shows that the prevailing winds on the single isolated vio-
lation day (28 December) were northerly, and that the concentration exceeded
that at the nearest site to the north, Powhattan Point, by 74 ug/m®. Sources
implicated by the wind direction are the Mitchell and Kammer power plants
roughly 5 and 6 miles away toward the north-northeast. Figure 19b identified
the sources.
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Figure 19a. Wind direction roses for selected days at Clarington.
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annual emissions in tons per year are also shown in
the upper part of the figure.
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Figure 19b. Point source summary - Clarington.
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SECTION 6

SOURCE IMPACT ANALYSIS

As a final task, an attempt has been made to combine the chemical and
microscopic analyses with the emissions and meteorological data in order to
better understand the sources or source categories which are causing non-
attainment of TSP standards, Inherent in this type of study is the limita-
tion that an emissions inventory is not available for the specific day of
interest. Hence, annual emissions estimates must be utilized and any special
occurrences affecting a monitor on a certain day can not be identified. These
special occurrences include such events as control equipment failure, localized
fires, plowing, and extraordinary vehicular activity which have an impact on
a monitor.

As described in Section 3, the filters which were analyzed were selected
for particular reasons and not randomly. Hence, attempts to extrapolate re-
sults to an annual basis may not be statistically significant. Two types of
analysis have been carried out as part of this effort:

) interspecies correlations, and

] upwind /downwind relationships
This section describes the results of these analyses.
INTERSPECIES CORRELATIONS

A technique which is often used to assess the factors relating to high TSP
concentrations is interspecies correlation. This technique involves computing
a matrix of correlation coefficients between individual chemical species esti=-
mates for one or several sites and drawing conclusions as to which species and,
hence, sources of these species, significantly explain the variance in TSP
levels. A significant positive correlation coefficient between TSP and one or
a group of elements would suggest that the sources of the element are a cause
of high TSP concentrations.

The data used in this analysis were derived from the third set of filters
which were studied — the 25 filters selected for upwind-downwind analysis. In
addition to using the chemical species data which were measured for these fil-
ters (SOy, NOs3, Fe, As), the major particle categories, identified optically,
were included. These categories were minerals, flyash, coal fragments, soot,
and iron oxide. These components constituted about 97 percent of the visible
particulate on a filter. Two other categories were also included in the cor-
relation study; these wecre the adjusted TSP levels (total particulates minus
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sulfates and nitrates) and the ratio of iron-to-arsenic (Fe/As). The ad-
justed TSP levels may be expected to correlate better with optical studies
as secondary particulates are typically too small to see. Computations of
mass concentrations based on the optical analysis use the adjusted TSP to
represent the reference concentration. The Fe/As ratio is often an indi-
cator of the impact of flyash and coal fragments. This ratio in coal is
about 100:1 and in coal flyash about 30:1. This change in ratio occurs

due to selective control of the various elements. Iron normally remains

as a solid in flue gas and is captured by the control equipment. Arsenic
is often vaporized and thus condenses after entering the ambient air. This
factor is confounded in an area such as the AQCR 181 due to the significant
amount of iron oxides emitted. Soil also has a very high Fe/As ratio, on
the order of 10,000:1. So high values of this parameter on a filter would
suggest iron oxides or soils as major source categories. Low values suggest
flyash or coal fragments. It should be noted that valley-specific analyses
of source constituents were not available for this study.

The technique used in this analysis was to study all samples collec-
tively, regardless of location, meteorological conditions or sampling date.
This was done in an attempt to have an acceptable sample size (there were
at most two samples from a site) and range of concentration. It is recog-
nized that this could obscure certain significant relationships.

Table 20 presents the correlation between the mass percent of each opti-
cal category observed on the filter and the unadjusted TSP. (Similar results
were obtained using adjusted TSP).

TABLE 20. CORRELATION COEFFICIENTS AND MEAN PERCENTAGES

Percent of mass represented by component

Coal
Minerals Flyash fragments Soot Iron oxides
TSP -0.46 0.16 0.14 0.20 0.32

Mean and Std.
Dev. (percent) 30.3 * 7.3 22.9 * 4.8 22.1 + 6.7 11.3 * 3.3 8.1 * 4.8

When using mass percentages, correlation coefficients indicate whether
the portion represented by any component changes with changing concentration.
Based on the number of samples (25), the 5 percent level for "r" is 0.38.

Review of these results shows that the portion of the particulate de-
scribed as minerals declines significantly as TSP concentrations increase.
This implies that minerals, and hence their principal sources - soils and
process emissions - are most likely not the cause of high 24-hour TSP con-
centrations in the valley.

The other four categories all have positive but nonsignificant correla-
tions coefficients. This implies that there is no pattern to the change in
percentage with changing TSP levels. One can imply that the mean percentage
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does not change and that, as an example, flyash is as likely to comprise 23
percent of the particulate on a filter at low concentration as it is at high
concentration. -

Table 21 presents the correlation matrix for the elemental species data.
Again, an absolute value for r of greater than 0.38 indicates a nonrandom
relationship. Review of these data in relation to the adjusted TSP levels
(ATSP) indicates that each of the optically determined categories is strongly
correlated to ATSP. This indicates that the concentration of each of these
components increases quite linearly (though not necessarily with a slope of
1.0) with increasing TSP. Sulfates and iron also correlate well with TSP
but no significant fit is found for nitrates or arsenic. The adjusted and
unadjusted TSP levels correlate at 0.99.

The nitrate concentrations are completely uncorrelated with sulfate con-
centrations. It is known that coal fly ash contains a significant amount of
water-soluble sulfate, 5-22 percent_hz_yeighgiiﬁ_ Fly ash does not contain sig-
nificant amounts of nitrates. If the principal source of nitrates are assumed
to be long range transport, then this lack of correlation between these two com-
ponents suggests that transport was not a significant factor on the days studied.
S0, was found to correlate significantly only with coal fragments, however, the
sulfur in coal is not expected to be in sulfate form in significant quantities.

Arsenic was found to correlate significantly only with the mass of coal
fragments observed on the filter. The concentration of iron was found to corre-
late significantly with each of the optical components, in particular, the iron
oxides and with TSP concentrations. This is expected since iron is a component
of each of these categories.

UPWIND-DOWNWIND COMPARISON

As noted in Section 3, the third set of filters were selected to allow
upwind-downwind comparisons for the purpose of identifying probable sources
causing concentrations in excess of 150 pg/m®. The filters were selected by
identifying days on which the wind direction was fairly well defined and
there were isolated violations of the standard. A total of 30 filters were
selected which would have allowed 12 case studies to be performed. Sub-
sequently, however, errors in filter identification, sampling period, and
measured concentrations invalidated a key filter in six of the sets, allowing
only six for further study.

In several instances, no conclusion can be drawn as to the cause of the
high concentration. This occurs when two filters with extremely different
reported concentrations have identical species analysis. 1In several cases
where this happens, further study indicated that an error had occurred in
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TABLE 21. CORRELATION MATRIX OF OPTICAL AND CHEMICAL ANALYSES

Coal Iron . Mean Std. Dev.

Minerals Flyash fragments Soot oxides S0, NO;3 As Fe Fe/As TSP ATSP  (ug/m?) (ng/m®)
Minerals - 0.76 0.73 0.82 0.38 0.37 -0.06 0.08 0.68 0.31 0.90 0.93 31.9 16.9
Flyash - 0.69 0.70 0.70 0.34 -0.16 -0.03 0.76 0.47 0.92 0.94 26.1 16.1
Coal .
fragments - 0.69 0.41 0.66 -0.18 0.44 0.52 0.20 0.85 0.8 25.3 18.0
Soot A - 0.50 0.48 -0.02 0.01 0.62 0.24 0.87 0.87 13.0 9.8
Iron
oxides - -0.01 -~0.25 -0.02 0.87 0.68 0.66 0.71 10.3 10.4
SOy - -0.00 0.11 0.20 -0.03 0.49 0.43 13.2 9.6
NOj - -0.11 -0.02 -0.16 -0.11 -0.16 2.5 1.16
As - =-0.11 -~-0.37 0.13 6.12 0.060 0.055
Fe - 0.68 0.74 0.77 1.73 1.20
Fe/As ~ 0.37 0.41 65.4 116.5
TSP - 0.99 112.0 62.3
ATSP ’ - 94.9 58.9

Notes: ATSP = TSP - (S04 + NOj3)

First five columns (Minerals through Iron oxides) based on optical analysis.
Others based on chemical analysis
N =25 ro,05 =~ 0.38



reporting the concentration. In several cases, it was not possible to ascer-
tain the cause of the difference or eliminate the filter. In these cases,
one or more of the following reasons for not identifying the source of the
concentration difference is true:

® the methods used did not detect the critical component
which was different between filters,

° material was lost from the filter or chemically modified before being
received by GCA,*

) the estimated volumetric flow rate was incorrect for the sample, or
° the filter was improperly weighed.

It was not possible to attribute any of these factors to a particular
filter.

The filter worksheets used in this study are presented in Appendix C of
this report, including those subsequently invalidated.

Case 1 - 2 January 1978

Filters Concentrations (ug/m?)
Martin's Ferry 36
Tiltonsville 152
Brilliant 43

Wind - Southwesterly

Review of the Martin's Ferry and Brilliant filters indicates that they
are almost identical with regard to concentration of TSP, SO,, and NOj3 plus
each of the optical components. The exception is that the Brilliant filter,
located downwind of Tiltomsville experienced slightly higher iron concentrations.

The Tiltonsville site, however, experienced sulfate, nitrate, and mineral
impacts which are twice as high as the other two sites. The impact of combus-
tion type products at this site was five to seven times greater than at
Brilliant or Martin's Ferry.

Review of sources upwind of this monitor suggests that the most likely
source is the Wheeling-Pittsburgh Yorktown Plant located about one-half mile
southwest of the monitor. This source contains a number of coal-fired boilers
estimated to emit 1265 tons/year of particulate. This assumption is confirmed
by the size of the particles observed at Tiltonsville; coal fragments and
flyash at this site were often greater than 50 um in size while similar par-
ticles at Martin's Ferry and Brilliant were all less than 40 um. The large
particles are often the result of a relatively close source.

*
The filters were exposed 1 to 2 years before analysis.
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The stacks from the source were modeled using the hourly meteorological
data for this date. The results indicated an impact of about 6 ug/ms. This
impact is most likely underestimated due to problems in defining wind direc-
tion in the valley. This estimate does not include the impacts of any fu-
gitive emissions from this facility.

The conclusion of this case study is that fugitive and stack emissions
from the Yorktown Plant resulted in an estimated impact of over 100 ug/m® at
the Tiltonsville monitor. Much of the particulate was relatively large and,
hence, was not carried north as far as the monitor in Brilliant. Review of
all data, however, suggest that there may have been an error in initially
measuring total particulate on the filter. The factor of 2 difference in
NO; and minerals is somewhat unexpected. As all species concentrations
are reported relative to the total particulate mass, this would have resulted
in overestimation of all optical components. If this error has occurred, then
the impact of this source would be about 25 ug/ms, more in line with the model
predictions.

Case 2 - 14 January 1978

Filters Concentrations (ug/m3)
Follansbee 73
Weirton 152

Wind - Northerly

This set was originally to have contained the Toronto site which recorded
a concentration of 24 pg/m® and is upwind of Weirton; however, this filter was
not available from Ohio. Insufficient filter was also available to perform
all chemical analyses on the Weirton and Follansbee filters. Hence, only
SOy and NOj3 data are available from Follamnsbee,

Review of the microscope data indicate that each site is experiencing
about 20 ug/m3 of minerals and 4 ug/m3 of pollen. The major difference in
components is in the combustion category. Review of the particle size data
for these two sites suggests that both monitors are being impacted by rela-
tively nearby sources; both had flyash and coal particles over 50 um.

Upwind of the Weirton site is the Weirton Steel facility. This source
is most likely the cause of the high concentrations recorded at Weirton. The
PTMTP was applied to the stacks for this facility using the hourly meteorology
for that day and an impact of 65 ug/m3 was estimated. When fugitive emissions
are added to this estimate, the level is expected to be approximately equal to
the excess particulate found on the filter over the concentration observed at
Toronto.
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Case 3 ~ 2 February 1978

Filter Concentrations (ug/m?)

Steubenville Court House 178
Wind - Northerly

Problems with the "low concentration' filters which were to be used in
this case invalidated their use. Review of the chemical and microscopic data
from this monitor however provides some interesting observations. This mon-
itor exgerienced very high concentrations of sulfate and coal fragments,

44 ug/m® and 49 ug/ma, respectively. This sulfate level is quite high in re-
lation to the level recorded at Adams St. in Steubenville of 4.4 ug/ms. The
concentration at Adams St. was only 49 ug/m3 however.

On this day, a situation similar to this also occurred at the Clarington
site. The concentration at all of the other monitors in that area is about
40 to 50 pg/m®. The Clarington monitor, however, reported 123 pg/m® and
NOVAA reported the SOy level at 28 ng/md.

Based on this information, no obvious source of the particulate and high
sulfate level can be identified. The sulfate in the observed fly ash accounts
for less than 10 ug/m® of the 44.5 ug/m® which was observed. The size distribu-~
tion of particles on the filter indicates most are less than 40 um. This would
suggest that a localized source is not the cause of the high concentration.

Case 4 ~ 2 April 1978

Filters Concentrations (ug/m°)
Powhattan Point 180
Clarington 68

Wind - Northerly

A set of filters had originally been collected which included the two
E. Liverpool sites. One of these sites had a concentration of 75 ug/m3 and
the second was reported as 176 pg/m®. However, the analysis ultimately in-
dicated that the high concentration should actually have been 52 ug/m3. The
higher concentration is the value reported to EPA by the local agency. During
performance of this study, the value was determined to be a transcription
error and the latter value found to be the correct concentration. Hence, no
further effort has been expended. These filters are described in Appendix C.

The high concentration observed at Powhattan Point is extremely isolated;
no other site in that section of the valley exceeds 90 ug/m3. Review of the
percent breakdown by class of the particules observed microscopically at the
Powhattan Point and Clarington sites indicates that they are identical within
the accuracy of the technique. The filters are both characterized by small
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particle sizes (<40u) with the exception that coal fragments at Powhattan
were observed to range up to 65 microns.

The iron and arsenic concentrations are in proportion to the differences
in concentration between the sites; the S0, and NO; concentrations are
slightly higher at Powhattan.

Review of the inventory indicates no major sources north of Powhattan
Point. A large slag dump is located southwest of the monitor, however, no
slag was observed on the filter.

In this case, again, no apparent cause for the concentration difference

can be determined. One must assume either the tests used did not detect the
cause of the high concentration or an error occurred in weighing the filter.

Case 5 - 8 April 1978

Filters Concentrations (ug/ma)
Weirton 208
Toronto 155
New Cumberland 169
New Manchester 38

Wind - Northwesterly

The microscopically determined classification of particles for this case
study fairly strongly delineates the New Cumberland and Toronto sites as being
almost identical; the New Manchester site as appearing like "background"; and
the Weirton site as showing a more complex situation than the more northern
sites.

Each of the three southern monitors have estimated mineral impacts esti-
mated at about 40 ug/m3 while New Manchester has a mineral impact of 13 ug/ma.
At all four sites, the size of the minerals, mostly calcite, is quite small
(<10 um) implying a relatively distant source. The New Cumberland site has an
estimated impact from flyash of 44 ug/m3 and some flyash particles up to
100 ym were observed on the filter. The flyash on the other two southern
filters was smaller (<70 um) and that for New Manchester less than 30 um. The
Weirton site shows a major impact from iron oxide (41 pg/m®) although the size
of the particles is less than 5 um.

Review of the inventory for a source which would impact the three southern
monitors but not New Manchester during northwesterly winds  leads to the Sammis
Plant which emits over 55,000 tons/year of particulate. Use of the PTMTP model
with hourly meteorological data for this day suggests a 24-hour average impact
of about 40 to 60 ug/m®. This is consistent with the flyash estimates.

The higher concentrations observed at the Weirton site most likely result
from operation of the Weirton Steel facility. This facility is apparently
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contributing about 30 ug/m3 of iron oxide, 5 ug/m3 of coal fragments, and
10 ug/m3 of flyash. This level of impact is consistent with previous PTMTP
runs.

Case 6 — 26 April 1978

Filters Concentrations (ug/ma)
Wellsburg 140
Mingo Junction 177
Brilliant 95
Steubenville CH 81
New Manchester 67
Follansbee 75

Wind - Northerly

The analysis of minerals for these sites indicates a relatively uniform con-
centration throughout the area; the particles are all small (<20 um) suggesting
that localized fugitive dust emissions are not the cause of high concentrations.
The flyash concentrations are low compared to a day such as 8 April; they aver-
age less than 15 ug/m3 at all sites except Mingo Junction and Wellsburg.

These latter two sites recorded much higher concentrations of each of the com-~
bustion components. These results suggest that the elevated TSP levels recor-
ded at Mingo Junction and Wellsburg are the result of the numerous steelmaking
facilities to the north of Mingo Junction. These include several Wheeling-
Pittsburgh facilities and Koppers Co.

Case 7 - 17 September 1978

Filters Concentrations (ug/ms)
Wellsville 93
E. Liverpool CH 175

Wind - Southerly

This filter pair is quite interesting because the chemical species con-
centrations and the distribution of particulates among the microscopically
defined categories are identical. Only the total concentration on the fil-
ters is different. The particle size ranges also are identical with the ex-~
ception that flyash and coal fragment particles have an upper diameter of
about 67 um at E. Liverpool and 27 um at Wellsville.

PTMIP was used to model the Sammis Plant for this day and was found té
have no impact at Wellsville and an impact of about 20 ug/m3 at E. Liverpool.

This day is one with high sulfate levels which contribute strongly to

high concentrations throughout the valley. No obvious source or source ca-
tegory can be associated with the E. Liverpool concentrations.

73



OTHER STUDIES

Two days were studied in an attempt to gain an overview of conditions in
the valley. This study used the first group of 20 filters as basis and the
results were as follows.

March 21, 1978

This day is characterized by isclated violations; values above 150 ug/m3
were recorded only at Steubenville Court House, E. Liverpool Fire Statiom,
and Follansbee. The filters analyzed include Wellsburg (No. 3416) and E. Liver-
pool Fire Station (No. 3651). The weather during the day was overcast and
windy with south-westerly flow; 0.21 inches of precipitation was recorded at
Pittsburgh during the afternoon. The area had just experienced a warm spell
and this was the first sampling day on which no snow cover was reported.

Figure 20 presents the regional 24-hour TSP concentrations. Many sites
in the valley exceeded 100 ug/m® but no very high concentrations (>200 pg/m?)
were recorded. Those sites which exceed 150 ug/m3 did so by a small margin.
Comparison at monitor sites located close to those which exceeded 150 ug/m3
indicates that the higher concentration was recorded at the site which was
closer to ground level.

Review of the microscopic data indicate that, in general, a larger than
usual percent of the particles were in 2.5 to 40. micron range and that a
major portion of the particles were mineral in nature. The chemical data for
Wellsburg indicate a very high concentration of chloride.

This information combines to indicate that the cause of violations for
this day was primarily blowing road dust and salt. The final snow melt had
occurred several days before and the sand and salt mixed in the snow piles
released. It was quite windy providing opportunity for these particles to
be entrained and collected in the hi~vols. This explains why monitors closer
to street level recorded higher concentrations and also why concentrations
were relatively uniform throughout the valley. The strong winds would pro-
vide good ventilation, resulting in relatively low point source impacts.

It is likely that the entire valley would have experienced very high
concentrations if precipitation had not occurred during the afternoon. As
it was, only those sites closest to the fugitive source collected enough
particulate before the rain to result in a 24-hour average violation.

May 26, 1978

A regional violation situation existed on this day. Fourteen sites ex-
ceeded the secondary standard and four of these also exceeded the primary
standard. Optical and chemical analysis was performed on 6 days, at New
Manchester (No. 3430), Clarington (No. 3647), Mingo Junction (No. 3664),
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Shadyside (No. 3670), Tiltonsville (No. 3673) and Wellsville (No. 3678). The
Clarington site recorded the highest 24-hour concentrations measured during
1978 on this day, 545 ug/m®. The weather this day was clear with light,
variable winds and no precipitation. The wind had been light for at least

4 days preceding May 26, providing little opportunity for flushing of the
valley.

Figure 21 describes the regional pattern of TSP levels. Though most
sites exceed the 150 ug/m3 standard, two areas of very high concentration
exist: the Steubenville-Follansbee~Mingo Junction area and the Clarington-
Hannibal sites.

The optical analysis did not suggest anomalous particle distributions,
however, it was interesting to note that the Clarington filter was character-
ized as "moderately loaded." The SEM analysis of the Clarington filter
revealed an extraordinary finding: the filter fibers were thickly coated
with a "scale" which the XRF indicated to be pure silica.

Chemical analysis indicates that sulfate levels are about 15 ug/ms,
higher than those of March 21 and April 26 but not extreme in comparison
to regional averages. The metals analysis did not show any significant in-
crease in levels from those reported on other days.

Concentrations on May 26 are apparently dominated by high background
levels of flyash, dust, and biologicals. This background developed after
a period of low wind speed, nonprecipitation days. The excessive concentra-
tions measured in the Mingo Junction area most likely result from emissions
from the Wheeling-Pittsburgh and Kopper facilities carried by the northerly
winds.

In the Clarington area, the extremely fine silica is most likely a
process emission. Review of the facilities in the area indicates Ohio Ferro
Alloys is the most likely source of this silica.

CONCLUSTONS

The results of the microscopic and chemical analysis indicate the break-
down of the particles on an "average" filter (listed in Table 22).

This tally is based on the filter samples used in the upwind-downwind
analyses and, thus, do not necessarily represent the average conditions.
However, the variance in the estimates among the various filters was not
great, giving credence for the use of these numbers to generalize.

The estimated combustion and process source impact (i.e., emissions from
stacks) ranges from 32 pg/m® to about 40 ug/m®. Most of the iron oxide is
assumed to be process emission due to its small size. Mobile sources are es-
timated to account for only about 3.4 ug/m® of this total based on average
lead concentrations on the filter of 0.3 ug/ms. As noted in Section 2, con-
trol of point source emissions down to the allowable level will result in a
50 to 95 percent reduction in emissions; this will result in a reduction of
about 22 to 27 ug/m in average TSP concentrations. Hence, control of point
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TABLE 22. SOURCE CATEGORY IMPACTS

Concentration
(Std. Dev.)
Category (ug/m3) Source type
Minerals 30 (+6.9) Fugitive dust and fugitive
- emissions .
Coal fragments 21 (+6.4) Fugitive emissions
Iron oxide 8 (+5.5) Fugitive emissi?ns'
- Point source emissions
Flyash 22 (+4.6) Point source emissions
Soot 10 (E3.2) Point source emissions

‘Transport

Sulfates and nitrates 15 (+9.7) . .
- IP01nt source emissions

Other? 6

8Includes biologicals, glass, burned wood, and tire rubber.

sources alone is not expected to be adequate for attainment of the primary
annual standard at all sites.

Attainment of the annual standard will require implementation of regula-
tions controlling fugitive dust and fugitive emissions throughout the valley.
Much of the "Minerals" category is composed of fine-grained calcite, some
portion of which results from industrial processes such as limestone crushing.
Coal fragments emitted during pulverizing or entrained from coal piles also
represent a significant portion of total particulates observed on the filters.
Control of fugitive emissions in these categories will be required to attain
the annual standard.

The individual day analyses, however, consistently indicated that ex-
ceedance of the secondary 24-hour standard is often caused by the impact of
a particular source or sources on a monitor. In the cases studied, the
sources which apparently caused short-term standards violations included:

Ohio Edison Sammis Plant/Stratton

Weirton Steel/Weirton

Wheeling-Pittsburgh Steel/Mingo Jet

Wheeling-Pittsburgh Steel/Yorkville

Koppers Co./Follansbee

Ohio Ferro-Alloy/Clarington

Reduction of the emissions from these sources to the allowable levels

would often have resulted in the 24-hour secondary standard not being
exceeded for the days studied.
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TAYLUR¢SMITHe%TAYLOR
JUAKZR STATI OIL
HCOMER LAUSHLIN CHINMA
JEIRTON STIEL/NATION
WEIRTON STCEL/NATION
AEIRTON STEEL/NATION
WEIRTON STEEL/NATION
WEIRTON STEEL/NATION
WEIRTON STEEL/NATION
STANDARJ SLAS COMPAN
INTERHNATIONAL MILL S
GLO2Z RUFRACTORIES S
IRON CITY SAMNL & GRA
TRI=STATE ASPHALT #3
TRI-STAT- ASPHALT &4
KOPPERS Cle
INTERNATIONAL MILL 3
BANNER = IBEZR>CARD Cu
WHEELING PITTSBURGH
JHEELING PITTSBURGH
WHEZELING PITTSBURGH
CHIO VALLZY HC3RPITAL
ZLAW KNOX PLNINSULA
CENTRE FOUNDRY
VALLEY CAMP CCAL NOe
VALLEY CA™P COAL NOe
KAMMER POWoR STATION
MITCHZLL POWZR PLANT
WHEELING=PITTSBURGH
ALLIZD CHEMICAL-SOUT
YOBAY CHLMICAL CUCRP.
PPG INDUSTRILS
MOUNTAINELZR Ca2RBON C
TRIANGLYL FeWele INCe
SENWOOD LIMESTONG
HeZe 2t} COw
FOSTCRTA 3GLASS

ZITES S-RVICI CQO.
TRI-STATE ASP-ALT
wACCO MINING
JHEELING-2ITTSBURIGH

PUINT SOURCE

¥ (Ki)

537#3¢C
23100
333440
53430
535400
533500
B5XI4e45
533400
533470
534403
23442C
531495
52347390
530.00
530400
533440
5344610
233630
533e00
533458
333480
523.70
524430
52520
529430
523447
515432
5154793
T22e453
516478
514.72
512.290
515453
52090
52341
5154730
522430
515430
2216070
50120
52470

Y (M)

44954290
4495420
4495460
4474440
4473480
4473400
44744610
4475400
44764,4,50
4470670
4474420
4433470
44724530
4451 400
4491 4,00
4465450
4464480
4458490
4465490
4465480
4465430
4434,4,20
4436610
4434690
4445400
4436460
4410650
44086710
4423497
4417400
4337620
4400420
4403450
4420430
443000
4408460
4415440
4405430
4417420
4417460
4433420
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IMYINTORY

“MICS

LECTUML
94 .
35
233
3914.
4788,
4154
1985,
1463,
2465
ZETs
Se
169,
10,
57
55 .
875
17
3% e
543,
3239,
£4%9.
T8
be
13.
210
96
13840,
12834,
13
313
91,
257
34 o
50«
21
189.
Ts
2R«
23 e
60 e
1265

(T/YR)

ALLOWASBLE

27
590«
264,

34392,
375
249,
133

1463,

2465,
394,
136
274
569

544

S4.
336
136

55e
162.
266
208

63

89

13,
520
256

1416
3210
187
194
5344
F44
437
134
112
300

22

42

53
100
1874



POINT SOQURCE INVENTORY

PLANT NAME X (KM) Y (KM) EMISSIONS (T/YR)
ACTUAL ALLOWABLE

TRI STAT: ASPHALT 522470 4431453 4 Fe
OHIO EDISON/ReE«BURG 520450 4417450 23125 1612
OHIO VALLEZY PAVING P 482490 4434480 17 174
SWANK RZFACTORIES 528410 4493410 172 27
JALLACE/MURRAY CORP. 511470 4526480 25 1796,
OHIO EDISON CO. 535490 4520430 600 49 «
COLUMBIA FOUNDRY COe 525420 4525480 1. 22
NeReMa CORP=FOUNDRY 52530 452540 37 574
KAISzR REFRACTORIZS 523470 4526410 202 758«
COLUMBIANA PUMP COe 526400 4525480 45, Ee
OHIO FERRO ALLOYS 514470 4405440 54, 214,
ORMET CURPe 515400 4335400 1855 6704
CONSOLIDATED ALUMINU 515430 4336451 556 554,
RUARTY MINING CC. 511450 4397650 44 . 51
BUCKZYE POWER 529440 4454450 143, 2401,
CARDINAL UPERe COMPo 530400 4455480 38007 2753
KAUL CLAY CO. 533430 4480470 42 18,
Fede DANDOC COo 525430 4488490 43¢ 17
OHIO EDISON COe/SAMM 531410 4486470 55191. 4378
SATRALLOY INCos 52796 4462400 6213 146
OHIO EDISON COe/TORO 5334590 44831450 5135. 623
STANDARD SLAG CO. 532450 4462460 51 50
WHEELING-PITTSBURGH 525440 4445440 1493, 43
WHEELING-FITTSBURSH 532450 446670 1963, 1259,
WHEELING-PITTSBURGH 5334320 4463420 2391, 1430,
TCORONTO PAPERSOARD C 533470 4480400 1451, 2%
SUMMITSVILLE TILES 5059890 4503400 233 86 e
NATIONAL STEZEL/WEIRT 532470 4467400 16 64
TITANIUM METALS 533400 4477450 67 127
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DESCRIPTION OF SITE

SAROAD Code - 36-1900-003

9 6
b
Location - Fire Station, E. Pennsylvania Ave., dla

East Liverpool, Ohio

UTM - N-4498 346, E-000538550

Monitor Height - 18 ft

Site Elevation - 760 ft MSL

Land Use by Sector:
la. Residential/Commercial
1b. Residential

lc. Residential/Commercial

1d. Rural
2. Residential
3. River/Industrial

S

0 '4_ Dé Imile

4, Residential/Industrial
5. Rural

6. Rural/Residential

7. Rural

8. Residential

9. Residential/Rural

Localized sources within 200 ft of monitor:

Source

Pennsylvania Ave.

Visible major point sources:

~

Source
Sammis Power

Taylor, Smith, Taylor
Air quality data:

Year
1977
1978

Distance (feet) Description

45 ft 3090 ADT, Dirty, Curbed

Direction
200
210

Geometric mean (ug/m3)
112
106

84



1.
2.
3.
4,
5.
6.
7.

Unpaved lot 0.04

ac.

Cleared area 0.08 ac.

Unpaved road 200
Unpaved road 200
Unpaved lot 0.08
Unpaved lot 0.20
Unpaved lot 0.04

One-quarter

ft.
ft.
ac.
ac.
ac.

mile radius around East Liverpool, Ohio site.
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Site: East Liverpool, Ohio - Fire Station UTM N 4498.346 E 00538.550
Emissions by sector, ton/vr
Activity . e
Scurce Category rate 1 2 3 4 5 6 7 8 9 Total
COMBUSTION: . B
Residential fuel ] 650 h.u. 1.2 0.7 0.4 0.4 0.4 | 0.7 0.1 1.0 1.4 6.3
Comm/Ind fuel neg neg neg neg neg | neg neg neg neg o
Incinerators
Autc exhaust 6,182 VMT neg neg i neg neg neg neg
bty exhaust | PetPe VL b =
IND PROCESSES: L e
Ind processes . 4,2 4.2
FUGITIVE DUST: o
Railroad yards 420 A 0.1 0.1 ; 0.1 | 0.2 0.4 0.4 1.3
Paved streets 6,182 VMT | _neg neg neg neg | __neg _— neg
Unpaved roads 1} 1.5 VM neg R __neg _
Cleared areas 0.08 A | S
Construction -
Storage areas - ——
Unpaved pkg lots 1 _0.36 A 0.2 1 0.2 .
Emissions by sector, t/yr Variable value
Recap

1 2to5) 6to9 Total 1 j2to516 to9 Total
COMBUSTION 1.2 1.9 3.2 6.3 51.4 | 11.9 5.3 68.6
IND PROCESSES 0.0 0.0 4.2 4.2 - - 6.9 6.9
FUGITIVE DUST 0.3 0.2 1.0 1.5 12.9 1.2 1.6 15.7
Total 1.5 2.1 8.4 12.0 64.3 | 13.1 13.8 91.2




'
miles

POINT SOURCZ SUMMARY

SITE: E LIVIPFOOL FIRE UTM?  520e%5 t 9 449pe3E N
X Y IMISTION DioTaNTE AnGLL STURCE ND. & Namc

(KM) (M) (Trys) (MDD (173)

537630 4436420 V44350 le54 21242 1 TaYL2ReSMITHWRTAYLOR
53100 4495,22 500 5406 2474 2 QUrKER STATI QIL
533640 4496460 232430 3428 2513 3 HOMER LAUGHLIN CHINA
53153 4495,73 163400 4045 24843 4 GLORT FEFRACTORICZS S
53009 447100 57600 Te01 22942 5 TRI=STLTZ ASPHALT &3
530408 4431403 T9.00 TeN1l 22947 5 TRI=-STATE ASPHALT &4
528610 443310 172600 Te27 24363 7T SAAMK REFACTORIES
531410 4486473 351°140 8459 212e% & NHIO I ISCN COe/SAMM
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DESCRIPTION OF SITE
SAROAD Code - 36-1900-001 9 6
5 2
Location - 126 West Sixth St., ﬁh
East Liverpool, Ohio (City Hall) Kéifi/
4 3
UTM - N-4496462 E-00535462 5 7
Monitor Height - 65 ft

Site Elevation - 760 ft MSL

Land Use by Sector:

la. Commercial 4, Rivér

1b. Commercial 5. Commercial/River

lc. Commercial/Residential 6. Residential/Commercial
1d. Commercial 7. Residential

2. Residential 8. Industrial/Residential
3. Industrial/River 9. Rural/Residential

Lcecalized sources within 200 ft of monitor:

Source Distance (feet) Description
West Sixth Street 94 ft 5130 ADT, Clean, Curbed

Visible major point sources:

Source Direction

Air Quality Data:

Year Geometric mean (ug/m3)
1977 68
1978 90
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1.
2.
3.
4,
5.
6.
7.

One-quarter

Unpaved
Unpaved
Unpaved
Unpaved
Unpaved
Unpaved
Cleared

lot 0.08 ac. 8. C(Cleared area 0.04 ac.
lot 0.04 ac. 9. Unpaved lot 0.04 ac.
lot 0.02 ac. 10. Cleared area 0.16 ac.
lot 0.04 ac. 11. Coal piles 0.02 ac.
lot 0.04 ac. 12. Cleared area 0.02 ac.
lot 0.04 ac. 13. Unpaved lot 0.12 ac.
area 0.04 ac. 14, Cleared area 0.04 ac.

15. Unpaved lot 0.04 ac.

mile radius around West Sixth Street, East Liverpool, Ohio site.
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One mile radius around West Sixth Street, East Liverpool site.
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Court House site, East Liverpool, view to North.

Court House site, East Liverpool, view to South.
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AREA SOURCE SUMMARY

Site:

East Liverpool, Ohio - City Hall

UTM N 4496462 E 00535462

Emissions by sector, ton/yr

Activity S
Source Category rate 1 7 3 4 5 6 8 9 Total
COMBUSTION: %¥7
Residential fuel 2,250 h.u. 5.6 1.5 0.0 1.9 1.5 1.1 1.9 21.8
Comm/Ind fuel neg neg 0.0 0.1 .1 neg neg 0.1 0.6
Incinerators _
Auto exhaust 2,439 VMT neg neg neg | neg neg ____neg
IND PROCESSES: o e
Ind processes 25.0 25.0
FUGITIVE DUST: R
Railroad vards 59.0 A _ 0.1 0.0 0.2 ; 0.2 0.1 0.1 0.4 0.3 0.2 1.6
Paved streets 2,439 VMT neg neg - neg neg neg |  neg
Unpaved roads R
Cleared areas 0.42 A neg _ neg 1 _neg
Constryctiop. | 0 4 F
Aggregate storage 0.02 A neg } neg
Unpaved pkg lots 0.46 A 0.2 0.2

Emissions by sector, t/yr Variable value
Recap
1 2 to 5 6 to 9 Total 1 2 to5}6 to9 Total

COMBUSTION 4.8 9.1 8.5 22.4 §157.0 § 56.9 14.0 127.9
IND PROCESSES 0.0 0.0 25.0 25.0 - - 41.1 41.1
FUGITIVE DUST 0.3 0.5 1.0 1.8 3.6 3.1 1.6 8.3
Total 5.1 9.6 34.5 49.2 160.6 { 60.0 56.7 177 R




Y

POINT SOURCL SU¥mMARY

SITE: € LIVIRPOOL CH UT™I 935446 £ ¢ 4496446 N
X Y MISSION  JICTANCE ANGLEZ  SOURCT NOe ° NiME

(KM) (KM (T/YR) (M) (326}
53750 4436420 94400 lel® 78l 1 TAYLOReSMITH&TAYLOR
53130 4435,20 35400 2488 25442 2 ALAKER STATZ JIL
533449 443946460 223430 l1e25 27349 3 HOMER LAUGHLIN CHINA
53130 4495,70 153400 2e2¢ 22749 4 GLO%T REFFLCTIRIES S
52049090 4491400 5703 4ok 22740 8 TRI=-STATE ASPHALT #3
533000 4431400 55400 4480 22540 6 TRI=STATE ASPHALT #4
528130 4493410 172430 203 24545 7 SWANK REFACTORIES
533633 4430670 42400 Fe89 16748 8 KAUL CLAY CO.
525430 4488490 43400 Te87 23343 3 Fede DANCO CDJo
531410 4486470 55131420 Sebd 20441 10 OHIO EZISON CO./SAMM
52350 448150 51354070 Felc 18745 11 OHID cOISCN CJe/TORD
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DESCRIPTION OF SITE

SAROAD Code — 36-7220-002 9 6
5

Location - 1200 Main Street, ///;%:%:é\\

Wellsville, Ohio

UTM - N-4494255 E-~-00528879

%
KE

Monitor Height - 18 ft

Site Elevation - 710 ft MSL

0 '4. bé Imile
Land Use by Sector:

la. Residential 4, Industrial

1b. River 5. Rural

le. Industrial 6. Residential

ld. Residential/Commercial 7.  Rural

2. Residential 8. Industrial

3. Rural 9. Rural/Residential

Localized sources within 200 ft of monitor:

Source Distance (feet) Description
Main Street 78 ft 1000* ADT, Clean, Curbed

Visible major point sources:

Source Direction
Swank Refractory Plant 225

Air Quality Data:

Year Geometric mean (ug/m3)
1977 96
1978 94
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~NouUvbew N
e o e o o s o

Cleared
Unpaved
Unpaved
Cleared
Unpaved
Unpaved
Unpaved

area 2.5 ac. 8.
lot 0.5 ac. 9.
road 100 ft. 10.
area 0.04 ac. 11,
road 200 ft. 12.
lot 0.04 ac. 13.
road 300 ft. 14,

Unpaved
Unpaved
Unpaved
Unpaved
Unpaved
Cleared
Unpaved
Unpaved

-7 268-57

lot 0.04 ac.
lot 0.04 ac.
road 300 ft,.
lot 0.2 ac.

lot 0.08 ac.
area 0.5 ac.
lot 0.36 ac.
lot 0.08 ac.

One-quarter mile radius around Wellsville, Ohio site.
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Main Street Wellsville site, view to Southwest

ity 0t
1 el

Main Street Wellsville site, view to Northeast
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AREA SOURCE

SUMMARY

Site: Wellsville, Ohio UTM N 4494255 E 00528879
Emissions by sector, ton/vr
Activity
Source Category rate r—fl 2 3 4 5 6 7 8 9 Total
COMBUSTION: B
Residential fuel 1,576 h.u. 1.5 0.0 0.7 0.0 0.9 15.4
Comm/Ind fuel neg 0.0 neg 0.0 0.1 neg 0.4
Incinerators -
Auto exhaust | 21,940 VMI | neg neg neg | neg | _neg L neg
’ )
IND PROCESSES: | ) 0 L o
ERENE — r - F
Ind processes ?M___*~_r~mw_u»v¢q'~#*‘l : S
i
FUGITIVE DUST: {L 1 B L N
Railroad yards 54.4 A 0.2 | 01 | 02 01} 00 0400/ 04 0.0 1.4
Paved streets 21,940 VMT neg neg .} ~L neg neg neg | DEZ
Unpaved roads 3.4 VMT | neg e i S 4...neg.
Cleared areas 3.04 A 0.1 0.1
J— — _— —_— — —_— ——— S
Construction - I
Aggregate storage 2.0 A 2.8 ] 2.8
Unpaved pkg lots 1.58 A 0.6 0.1 . 0.7 _
Emissions by sector, t/yr Variable value
Recap
1 2 to 5] 6 to 8 Total 1 2 to5]6 to 9 Total
COMBUSTION 3.9 5.6 6.3 15.8 167.2] 35.0 10.4] 212.6
IND PROCESSES 0.0 | 0.0 0.0 0.0 - . . -
FUGITIVE DUST 0.9 0.5 3.6 5.0 38.6 3.1 5.9 47.6
L R [ | [e W3} an o Anr P s~ o~ =~

M a1




POINT SOURCH

SUMMARY

SITE: wIlLbLsvIiLe

(KM)
53730
531400
T 5334490
53190
323000
530400
52810
533430
52530
531610
533450
533470

(M)
44365420
4495,27
4436460
4435,70
4471400
4491,00
4432410
4430470
4488490
4485470
4481450
4480600

WEE

TMISLIUN

(T/YR)
34400
35630

2234335
1£5403
5700
59400
1724090
42400
43400
551916300
5125400
1451430

528868

DISTANCZ
(MI)
5637
lebs
317
2431
2e14
2414
0edt
BeB6
4400
489
8et3
9e35

101

ANGLZ

(J26)
7740
CEel
C2eE
6444
lele0
16140
214,41
leleS
21348
14346
16001
16163

SOURC

o i R A R O S

el

13
11
12

2 NOe & NAMZ

TAYLOReSMITHeRTAYLOR
QULKER STATZ OIL
HOMER LAUGHLIN CHINA
5LOSE REFKAZTORIES S
TRI=>TATE ASPHALT #3
TRI-STATE ASPHALT #¢4
SAANK REFACTORIES
KAUL CLAY C2.

Fede DLNDO COe

ORIO cOISCN COe/SAMM
OkIQ <DISON CO./TORO
TORONTO PAPZR30ARD C



DESCRIPTION OF SITE B
SAROAD Code - 36-6620-001 9 6
Location - 602 South Fourth St., //?;;:5:5\\

Toronto, Ohio c EL/
2\‘1 3
UTM - N-4478732 E-00533732 8
~_|
0

Monitor Height ~ 29 ft

Site Elevation - 700 ft MSL

'4 lé imile
Land Use by Sector:

la. Commercial/Residential 4. Commercial

1b. Residential 5. Residential

le. Commercial 6. Rural

1d. Commercial/Residential 7. Rural

2. Residential 8. Commercial/Residential
3. Rural 9. Residential/Rural

Localized sources within 200 ft of monitor:

Source Distance (feet) Description
South Fourth St. 85 ft 1000* ADT, Cleaned, Curbed

Visible major point sources:

Source Direction
Toronto Paper board 325°
Titanium Metals 210°
Weirton Steel 190°

Air Quality Data:

Year Geometric mean (ug/m3)

1977 72 (Federal St.)
1978(Jan.—Ju1y) 72 (Federal St.)
1978 (Oct .-Dec.) 118 (41 st.)
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268-60

1. Cleared area 1.0 ac. 9. Unpaved lot 0.02 ac.
2. Construction 0.04 ac. 10. TUnpaved lot 0.04 ac.
3. Unpaved lot 0.08 ac. 11. Cleared area 0.04 ac.
4, Cleared area 0.5 ac. 12. Unpaved lot 0.2 ac.
5. Cleared area 0.5 ac 13. Unpaved lot 0.12 ac.
6. Unpaved road 200 ft. 14. Coal piles 0.08 ac.
7. Cleared area 0.08 ac. 15. Unpaved lot 0.04 ac.
8. Unpaved lot 0.08 ac. 16. Unpaved lot 0.75 ac.

One—quarter mile radius around Toronto, Ohio site.
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le radius around South Fourth Street, Toronto si

—ml

One
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South Fourth St., Toronto site, view to North.

South Fourth St., Toronto site, view to West.
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AREA SOURCE SUMARY

Site:

Toronto, Ohio

UTM N 4478732 E 00533732

Emissions by sector, ton/yr

Activitcy —
Source Category rate 1 2 3 4 5 6 7 8 9 Total
COMBUSTION:
Residential fuel 990 h.u. 1.6 0.8 1.4 2.4 | 1.7 0.3 1.0 0.9 10.1
Comm/Ind fuel neg neg neg neg | neg neg neg neg _neg
Incinerators .
Auto exhaust 757 VMT R neg neg L neg
— {
IND PROCESSES: L
4~
Ind processes {
T
!
FUGITIVE DUST: i I
Railroad yards 51.2 A 0.2 0.1 N .2 | 0.1 0.1 { 0.2 0.1 0.3 0.2 1,5
Paved streets 757 VMT B neg neg _._neg
Unpaved roads 0.75 VMI neg __nheg _
Cleared areas 3.12 A 0.1 neg 0.1
Construction 0.04 A 0.1 0.1
Aggregate storage 0.08 A 0.1 0.1
Unpaved pkg lots 2.83 A 0.6 0.5 0.2 1.3
Emissions by sector, t/yr Variable value
Recap
1 2 to5}) 6 to9 Total 1 2 to 516 to 9] Total
COMBUSTION 1.6 4.6 3.9 10.1 42.5 28.8 6.4 77.7
IND PROCESSES 0.0 0.0 0.0 0.0 - -~ - -~
FUGITIVE DUST .1 1.0 1.0 3.1 29.3 6.2 1.6 37.1
5.6 4 Q 192 9 =4 Am o~ -

Total




POINT SOURCE SUMMARY

SITE: TORONTO UTM:  S33.73 £ ¢ 4478473 N
X Y tMISSIUN OISTANCE ANGLE SOURCE NO«. & NAME

(KM) (KM) (T/7YR) (MI) (326)
534430 4474440 3914400 2e71 17245 1 WEZIRTON STESL/NATION
535400 4473480 4788400 3el16 16546 2 WZIRTON STEZL/NATION
535400 4473400 415400 34565 12745 3 WEIRTON STEZEL/NATICN
534490 4474410 1935400 2491 171.8 4 WIIRTON STEEL/NATION
533400 4475.00 1463400 2436 191.1 S WEIRTON STEEL/NATION
533470 4474450 2465400 2463 18064 6 WIIRTON STEEL/NATION
534400 4470470 267400 4499 17861 7 STANDARD SLAG COMPAN
534420 4474420 500 2483 17441 8 INTERNATIONAL MILL S
52950 4472450 10400 4468 21442 3 IRON CITY SAND & GRA
530400 4491400 5700 797 3431 10 TRI-STATE ASPHALT #3
53000 4451400 53400 737 3431 11 TRI-STATE ASPHALT #4
53340 4465450 87900 8e22 18le4 12 KOPPERS CO.
534660 4464480 17400 Beb7 17644 13 INTERNATIONAL MILL S
53360 4465490 949400 7497 180e6 14 WHEELING PITTSBURGH
53350 4465480 3039400 8404 1810 15 WHEELING PITTSBURGH
533480 4465430 645400 8e35 17947 16 WHZELING PITTSBURGH
528410 4433410 172400 959 338¢6 17 SWANK REFACTORIES
53330 4480470 42400 1425 34746 18 KAUL CLAY CO.
525430 4488490 43400 8.21 32043 19 Fede DANDO CO.
531410 4485470 5519100 5e21 3417 20 OHIO EDISON COe/SAMM
533450 4481450 5135400 1473 35542 21 OHIO ERISON CO4/TORO
53250 4466470 19€Z400 Te52 1858 22 WHEELING=PITTSBURGH
53350 4663420 2391400 9465 18049 23 WHEELING=PITTSBURGH
533470 4480400 1451600 079 3586 24 TORONTO PAPERBOARD C
532470 4467400 16400 Te32 18560 25 NATIONAL STEZL/WEIRT
53300 4477450 eT7400 0es9 2107 26 TITANIUM METALS
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DESCRIPTION OF SITE

SAROAD Code - 36~6420-012

Location - 814 Adams St.,
Steubenville, Ohio

UTM - N-4467577 E-00532077
Monitor Height - 30 ft

Site Elevation - 780 ft MSL

Land Use by Sector:
la. Commercial
1b. Commercial
lc. Residential
ld. Residential
2. Residential

3. Commercial

4. Residential

5. Residentiagl

6. Residential

7. Industrial

8. Residential/Rural
9. Residential

Localized sources within 200 ft of monitor:

Source
Adams St.
Eighth St.
South St.

Visible major point sources:

Source
Wheeling/Pittsburgh Steel
Wheeling/Pittsburgh Steel
Wheeling/Pittsburgh Steel

Air Quality Data:

Year
1977
1978

Distance (feet) Description
100 808 ADT, Clean, Curbed
49 500* ADT, Clean, Curbed
119 500% ADT, Clean, Curbed
Direction
~ North 155
- Sinter/Coke 145
- Mingo Works 150

Geometric mean (ug]m3)
98
94
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Cleared area 0.02 ac. 10.
Cleared area 0.02 ac. 11.
Unpaved lot 0.24 ac. 12,
Unpaved lot 0.12 ac. 13.
Unpaved lot 0.02 ac. 14,
Unpaved road 200 ft. 15.
Unpaved lot 0.04 ac. 16.
Cleared area 0.02 ac. 17.
Construction 0.08 ac. 18.

Unpaved
Unpaved
Unpaved
Unpaved
Unpaved
Unpaved
Unpaved
Unpaved
Cleared

268-63

road 300 ft.
lot 0.06 ac.
lot 0.06 ac.
lot 0.12 ac.
lot 0.04 ac.
lot 0.16 ac.
lot 0.20 ac.
lot 0.20 ac.
area 0.36 ac.

One-quarter mile radius around Adams Street, Steubenville, Ohio site.
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One-mile radius around Adams Street, Steubenville site.
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Adams Street, Steubenville site, view to Southeast.

Adams Street, Steubenville site, view to Southwest.
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AREA SOURCE SIMMARY

Site: Steubenville, Ohio - Jefferson County Building  UTM N 4467577 E 00532077
Emissions by sector, ton/vr
Activity o . SN
Source Category rate 1 2 3 4 5 r 6 I 7 8 9 Total
] S
4
COMBUSTION: | R
Residential fuel 2,010 h.u. 1.2 | 1.0 2.0 4.5 | 2. neg 4471.3 5.9 _.19.7
Comm/Ind fuel neg neg neg 0.1 .1 i, neg 0.2 0.5 _
|
Incinerators _ _ | .
Auto exhaust A i} _ i I
IND PROCESSES: ] o . ———
Ind processes 16.0 . 16,0
FUGITIVE DUST: !_ - ; S S
Railroad vards - . S
Paved streets o : -
!
Unpaved roads 1.9 var neg ’ __ .. neg _
Cleared areas 0.42 neg ~ o - __neg .
Construction 0.08 neg _neg
Storage areas S
Unpaved pkg lots 1.78 0.5 0.1 0.2 0.8 __
Emissions by sector, t/yr Variable value
Recap
_ 1 2 to 5] 6to9 Total 1 |2 to5]6 to 9] Total
COMBUSTION 1.4 8.9 9.9 20.2 36.0 55.6 16.3 107.9
IND PROCESSES 0.0 16.0 0.0 16.0 -~ 1 100.0 - 100.0
FUGITIVE DUST 0.5 0.3 0.0 0.8 12.9 1.9 - 14.8
Total 1.9 25,2 9.9 37.0 | 48.9] 157.5 16.3 222.7




POINT SOURCL SUMMARY

SITE: STLUBENVILLL AD UTHMI  S32408 € 9 4467458 N
X Y IMISSION  DICTANCE ANGLE  SOURC. MOe A NAME

(K M) (KM) (T/¥R) (MID (2 3)
534430 4474440 3914400 4e45 181 1 AEIRTGON STEZL/NATION
535400 447383 4738400 4627 2542 2 ACIRTOY STEEL/NATIUN
333400 4473400 41%40C 3en3 2842 3  WETRTOM STEZL/NATION
534440 4474610 15354030 4439 1944 4 WTIRTOW STEZL/NATION
533400 4475400 1443430 4465 Tel £ WZIRTOM STEZL/NATION
533.70 4474450 2465400 442 13e2 5 WEIRTON STESL/NATION
534400 447070 26700 2626 316 7 STANDARLD SLAG COMPAN
534420 4474420 200 4432 1748 4 INTERNATIONAL MILL S
529450 4472450 1000 3445 23244 3 IRON CITY SAND & GRA
533440 44€£5e50 873409 1.83 14745 13 KAOPPERS CO.
534460 4464480 1700 2¢ 3 137.7 11 IMTERNATIONAL MILL S
533430 4458490 34400 565 17240 12 PANNYR FIBER30ARD CO
533460 4465490 343400 lerl 13748 13 WHEZILING PITTSBURGH
533450 4465480 3335400 le4l 14143 14 WJHFELING PITTSBURGH
533480 4465430 645400 177 14249 15 WHEZLING PITTSBURGH
52940 4454490 145400 8e0E 19149 15 B2UCKEYEZ POWER
530400 4455480 3800700 Teb3 19040 17 CARDINAL OPZRe COMP.
533430 4480470 42400 8415 53 1% KAUL CLAY CO.
527450 4462400 6213409 433 2168 15 SATRALLOY INC.
533450 448150 5125600 5e7C 5e8 20 NHIO £OISON CJe/TORO
532459 4462460 3100 2e10 17541 21  STANDARD SLAG CO.
532450 446€70 196300 Jeb1 1443 22 WHCLELING=PITT33URSGH
53350 446320 2351400 286 16240 23 WHZELING=PITTSBURGH
533470 4480000 1451.00 778 Te4 24 TCRONTO PAPIR3C0ARD C
532470 4467400 16400 Ued3 13249 25 NATIONAL STEZZL/WEIRT
533400 447750 674010 Sel3 543 26 TITAMIULM METALS
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DESCRIPTION OF SITE

SAROAD Code - 36-6420-013

Location - 317 Market St.,

Steubenville, Ohio

UIM - N-4467551 E-00532238

Monitor Height - 50 ft

Site Elevation - 700 ft MSL

3/

S

@

| |
0
Land Use by Sector: ‘a 72
la. Commercial 4, Residential
1b. Industrial 5. Commercial/Residential
le. Commercial 6. Rural
ld. Commercial 7. Industrial/Rural
2. Industrial/Residential 8. Residential
3. Industrial/River 9. Rural/Residential
Localized sources within 200 ft of monitor:
Source Distance (feet) Description

S. Third St. 70 1021 Clean, Curbed

Market St. 108 3300 Clean, Curbed

Fourth St. 107 9 Clean, Curbed
Visible major point sources:

Source Direction
Wheeling/Pittsburgh Steel - North 180
Federal Paperboard (closed) 35
Wheeling/Pittsburgh Sinter Plant, Coke Batteries 145

Air Quality Data:

Year
1977
1978

Geometric mean (ug/m3)

114

105
109

Imile



268-66

1. Unpaved lot 0.12 ac. 12. Unpaved lot 0.08 ac.

2. Unpaved lot 0.20 ac. 13. Unpaved lot 0.04 ac.

3. Cleared area 0.02 ac. 14. Unpaved lot 0.04 ac.

4. TUnpaved lot 0.04 ac. 15. Unpaved lot 0.30 ac.

5. Cleared area 0.36 ac. 16. Unpaved lot 0.04 ac.

6. Cleared area 0.04 ac. 17. Unpaved lot 0.04 ac.

7. Cleared area 0.16 ac. 18. Unpaved lot 0.04 ac.

8. Unpaved lot 0.20 ac. 19. Unpaved lot 0.12 ac.

9. Cleared area 0.40 ac. 20. Cleared area 0.12 ac,
10. Cleared area 0.28 ac. 21. TUnpaved lot 0.06 ac.
11. Cleared area 0.08 ac. 22. Cleared area 0.04 ac.

One—-quarter mile radius around Market Street, Steubenville, Ohio site.
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One-mile radius around Market St., Steubenville site.
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Steubenville court house site, view to Southeast.

Steubenville court house site, view to Southwest.
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AREA SOURCE SOMARY

Site: Steubenville, Ohio - County Court House UTM N 4467551 E 00532238
Emissions by sector, ton/vr
Activity S
Source Category rate 1 b 3 4 5 6 7 3 9 Tstal
_— - -
COMBUSTION: o
Residential fuel 1,960 h.u. 0.5 0.6 0.1 2.5 1.9 0.3 1.3 6.0 19.2
Comm/Ind fuel 4 0. neg neg 0.1 0.1 ! neg neg 0.2 0.2 0.8
[
Incinerators o N f e
Auto exhaust 22’%}lvyyz_n,-_wvffﬁi_aima,“w i E neg
T - ?L ——— —_
IND PROCESSES: I I S ' ;”“_“*‘i—ﬁm o
Ind processes B N 16.0 : . 16.0
— 1l -
1 . {
FUGITIVE DUST: e B - 4 o
Railroad vards 100.1 A 0.2 0.3 0.2 0.1 ;0.6 0.6 0.7 0.1 3.0
p— e _ﬁ;__,*‘,__{,__,,__,._‘L T SR
Paved streets 22,211 VMT | 0.1 I I RS R Ry !
Unpaved roads
. L ___ NS R )
Cleared areas 1.5 A neg L neg
Tt D -ttt S R - -
Aggregate storage 1.0 A 1.4 o Lea
Storage areas 10 A 0.1 - ,,VW9LE_M
Unpaved pkg lots 1.66 A 0.6 “’—_‘ 0.1 0.1 o va* B O:8A_.
Emissions by sector, t/yr Variable value
Recap
1 2 to 5 6 to 9 Total 1 2 to 5} 6 to 9 Total
COMBUSTION 0.7 5.3 14.0 20.0 10.8 33.1 23.0 66.9
|
IND PROCESSES 0.0 , 16.0 0.0 16.0 - | 100.0 - 100.0
FUGITIVE DUST 0.9 2.4 2.1 5.4 13.9 15.0 3.4 32.3
I
Total 1.6 23.7 16.1 41.4 24.7 L 1481 26 4 100 2




POINT SOURCE SUMMARY

SITE! STEUBENVILLE CH UTMI 332424 T 9 4467455 "
X Y *MISSION JISTANCE ANGLEZ  SOURCE NOe & NAME

(KM) (KM) (T/7YR) (1) (325)
53430 4474440 3914400 4eltt 1648 1 WEIRTCYN STEIZIL/NATION
535400 44734890 4788400 4425 23e8 2 AFIRTOMN STEIL/NATION
535400 4473400 415400 3480 2649 3 WEIRTGI: STEZL/NATION
534440 4474010 193954090 4429 1843 4 WIIRTGON STEZL/NATION
533400 4475400 14£3400 4465 58 S WEIRTON STIZL/NATION
533470 4474450 2465409 4abl 11.8 6 WEIRTOW STEZL/NATION
5344090 4470470 26700 2e24 272 7 STANDARD SLAS COMPAN
53420 4474420 5400 4631 16e4 e INTERNATIONAL MILL S
529450 4472450 1000 3451 33140 3 IRON CITY SAND & S5RA
53340 4465450 873400 letdbh 1505 10 KCPPZRS COe
534460 4464480 17400 2425 13943 11 INTERNATIONAL MILL S
533430 4456490 94400 Se42 173.0 12 2ANNER FIBER3JARD CO
53360 44635490 7437400 le33 14045 13 WHEELING PITTSBURGH
53350 4465480 3035.00 le24 144.2 14 WHEELINS PITTSBURGH
533480 4465430 645400 1.70 14562 15 WHEELING FITTSBURGH
52%e40C 4484450 145400 Bel6 19246 16 CSUCKEYE POWER
530400 4455480 38007400 Tet3 15048 17 CARDINAL OPERe COMPa
53330 4430670 42400 820 4e6 18 KAUL CLAY CO.
52790 446200 621300 4038 213e0 19 SATRALLOY INC.
53350 4481450 5133400 BeT9 52 20 OHIO ELISON COe/TORO
53250 4462460 51400 3408 17740 21 STANDARD SLAS3 CO.
532450 4466470 1963400 DeE5 16243 22 WHICLIMG=PITTSBURSGH
533450 4463420 2391400 2432 16348 23 WMEELING=PITTSBURGH
533470 4480408 1451400 7«79 57 24 TORONTO PAPER3DARD C
53270 446700 1640C 0e43 14040 25 MNATIONAL STCZZL/WEIRT
53300 4477450 £7400 £e20 be4 26 TITANIUM META4LS
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DESCRIPTION OF SITE

SAROAD Code - 36-4420-001

Location - 501 Commercial St.,
Mingo Junction, Ohio

Monitor Height - 20 ft

8 7
Site Elevation - 700 ft MSL
Land Use by Sector:
o 4 Y
la. Industrial 4, Residential
1b. Industrial 5. Residential
le. Residential 6. Industrial/Residential
1d. Residential 7. River/Industrial
2. River 8. Rural/Industrial
3. Industrial 9. Residential/Rural
Localized sources within 200 ft of monitor:
Source Distance (feet) Description
Commercial St. 97 2110 ADT
Potter St. 43 500% ADT
Visible major point sources:

Source Direction
Wheeling/Pittsburgh Steel Co. 115
Cardinal Power 180
Wheeling/Pittsburgh Sinter Plant 005

Ajr Quality Data:

Year
1977
1978

Geometric mean (ug/m3)

120
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131



a—

1.
2.
3.
4,
5.
6.
7.
8.
9.
0.

Unpaved lot 0.04 ac.
Unpaved lot 0.02 ac.
Unpaved lot 0.04 ac.
Unpaved lot 0.04 ac.
Unpaved lot 0.02 ac.
Cleared area 0.08 ac
Unpaved lot 0.04 ac.
Unpaved lot 0.04 ac.

Cleared area 0.04 ac.

Unpaved lot 0.04 ac.

11.
12.
13,
14,
15,
16.
17.
18.
19.
20.

Unpaved
Cleared
Unpaved
Unpaved
Unpaved
Unpaved
Unpaved
Unpaved
Unpaved
Cleared

268-69

lot 0.02 ac.
area 0.04 ac.
lot 0.06 ac.
lot 0.08 ac.
lot 0.04 ac.
lot 0.08 ac.
lot 0.02 ac.
road 200 ft.
road 200 ft.
area 0.04 ac.

One-quarter mile radius around Mingo Junction, Ohio site.
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One-mile radius around Commercial Street, Mingo Junction site.
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Commercial Street, Mingo Junction site, view to Southeast.

Commercial Street, Mingo

Junction site, view to East from North of monitor
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AREA SOURCE SOMMARY
Site: Mingo Junction, Ohio  UIM N 4463381 E 00533394
Emissions by sector, ton/vr

Activics o .
Source Category rate I 1 T 2 3 4 5 6 7 8 9 Total
COMBUSTION:
Residential fuel 1,153 h.u. 2.9 neg 0.0 2.0 1.9 1.6 0.7 0.3 2.0 11.4
Comm/Ind fuel 0.1 neg 0.0 0.1 0.1 0.1 neg neg 0.1 0.5
Incinerators
Auto exhaust 26,154 VMT neg B neg neg | neg neg | ____neg
IND PROCESSES: | I .‘ L
Ind processes j | e
FUGITIVE DUST: L L I
Railroad yards 146.0 A 0.6 0.3 0.3 0.3 0.0 | 1.0 0.7 0.8 0.4 o 4b.h
Paved streets 26,152 VMI neg neg neg neg neg | __ neg
Unpaved roads 1.5 VMT neg B T -3
Cleared areas 5.2 A neg 0.1 0.1
Construction ~ e
Storage areas 0.2 neg neg
Unpaved pkg lots 3.33 A 0.3 0.3 0.9 1.5

Emissions by sector, t/yr Variable value
Recap
1 2 to5] 6 to9 Total 1 2 to 516 to 9] Total

COMBUSTION 3.0 4.1 4.8 11.9 | 115.7] 25.6 7.9 | 149.2
IND PROCESSES 0.0 0.0 0.0 0.0 - - - -
FUGITIVE DUST 0.9 3.8 6.0 34.71 8.1 6.2 49.0
Total 3.9 5.4 8.6 | 17.9 150.4] 33.7 14.1 | 198.2




POINT SOURCC

SUMIHARY

SITZ:

(<M

534427
535400
535430
5344490
533400
5334790
534400
5344290
529450
53340
534460
53330
533460
533450
53380
529440
530600
52730
532450
532450
53Ze590
532470
533400

(KM)
4474440
4473480
4473400
4474410
4475409
4474452
4470670
44744290
4472450
4465450
4464480
4458450
4465490
4465480
4465430
4454430
4455480
4462400
44€2467
4466473
4463420
4467400
4477450

MINGQ JUNCTION

MISSION DICSTANCE ANGLY SUURCE NOW 5 NAME
(T/7YR) (S ) (IE3)
39514400 Zen’ b7 1 WJTRTON STEZZL/NATION
473¢ce03 (X3 848 2 WLIIRTO'! STEIL/WATION
415400 6el06 Se I WIIRTUN STEIL/WNATION
199500 et ? Set 4  WEIRTOH STEIL/NATION
1463400 Te22 38el 5 MWEIRTCW STCIZIL/NATION
24€S400 Eedl le€ A WwEIRTOY STEIL/WATION
2674360 426 447 7  STANDARD 5SLASG COMPAN
530 beTl 493 8 INTERWATIONAL MILL S
16.00 6el16 33649 5 IRON CITY SAND & GRA
879400 1e32 0e¢2 10 KOPPEIRS COe
17.00 1s16 40e4 11 INTERNATIONAL MILL S
34430 2e73 18142 12 EBANNZR FIEER3IJARD CO
94900 1eS7 4e7 13 WHFELING PITT3BURGH
2035400 150 2e5 14 WHEELING FITT3RBURGH
645490 le22 120 15 WhEELING PITTSBURGH
14300 5453 2052 15 ZUCKIYY POWER
38307.0C 516 2041 17 CALRDIMNAL OPZRe COMP.
6213400 3e82 2559 18 SATRALLOY INC.

5100 Oe74 22849 13 STANDAFD SLAG CO.
19634073 2e13 34449 20 WHEELING=PITTSBURGH
22914300 Jel3 15060 21 WHEZILIMNG=PITTSBURGH

164070 229 3491 22 MNATIONAL STIZL/WEIRT

£7400 vel8 3%8e4 23 TITANIUM METALS
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DESCRIPTION OF SITE

SAROAD Code - 36-3160-001

Location - 1004 Third Street,
Brilliant, Ohio

UTM - N-4456800 E-00531400
Monitor Height - 17 ft

Site Elevation - 700 ft MSL

Land Use by Sector:

la. Residential

lb. River/School

le. Residential/Industrial
1d. Rural/Residential

2. Residential

3. River

Localized sources within 200 ft

Source

Third St.

Visible major local sources:

Source

Ohio Ferro-Alloy (closed)

Cardinal Power
Buckeye Power
Air Quality Data:

Year
1977
1978

4. Industrial
5. Rural
6. Rural
7. Rural
8. Rural
9. Rural

of monitor:

Distance (feet)

175

Description

1000* ADT, Dirty w/unpaved
shoulder

Direction
225°
230

0

225

o

Geometric mean (ug/m3)

126

93
75



W -

Unpaved
Unpaved
Unpaved
Cleared
Unpaved
Unpaved

lot 0.04 ac. 7.
lot 0.08 ac. 8.
road 300 ft. 9.
area 0.5 ac. 10.
road 1200 ft. 11.
lot 0.04 ac. 12.

13.

Cleared area 0.08 ac.

Unpaved lot 0.08 ac.
Unpaved road 700 ft.
Construction 0.08 ac/yr.
Cleared area 0.04 ac.
Unpaved road 400 ft.
Unpaved road 500 ft.

One-quarter mile radius around Brilliant, Ohio site.
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One-mile radius around Third Street, Brilliant Ohio site.
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Third St., Brilliant, Ohio site, view to Southwest.

Third St., Brilliant, Ohio site, view to Southeast.
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AREA SOURCE SUMMARY

Site: Brilliant, Ohio

UTM N 4456800 E 00531400

Emissions by sector, ton/vr

Activity N
Source Category rate 1 > 3 4 5 4 ? 7 8 9 Total
|
COMBUSTION: o o | o
Residential fuel 491 h.u. 2.0 1.2 - 0.7 0.2 { 0.5 - 0.2 neg 4.8
Comm/Ind fuel L . neg neg - neg neg | neg - neg neg neg
Incinerators _
Auto exhaust 20,706 vMr neg __neg neg neg neg : ___neg
IND PROCESSES: B o - ] L
Ind processes '
. S S 10 T N . — ( _
FUGITIVE DUST: ! 1 o o
Railroad yards 5060 1 0.2 | 0.1 | 0.1 0.1 0.0 ] 0.3 0.4 0.0 | 1.3
Paved streets 20,701 VMT | neg neg neg neg neg neg
Unpaved roads 5.3 VMT neg B | . _ meg
Cleared areas 11.62 A neg neg | meg 0.1 0.1 0.2
Construction 0.8 A 0.2 0.2
Storage areas 2.0 A 0.2 0.2
Unpaved pkg lots 0.24 A 0.1 401
Aggregate Storage 0.5 A 0.7 0.7
Emissions by sector, t/yr Variable wvalue
Recap
1 2 to5}) 6to9 Total 1 12 to 516 to 9] Total
COMBUSTION 2.0 2.1 0.7 4.8 90.8| 13.1] 1.2 105.1
!
IND PROCESSES 0.0 | 0.0 0.0 0.0 - - - -
FUGITIVE DUST .2 1.0 2.7 22.7 7.5 1.6 31.8
Total 3.3 1.7 7.5 113.5} 20.6 2.8 136.9




POINT SQOURC- IUMMARY
SITE: FRILLIANT UTMI 231440 o 9 4456480 1
X Y SIMISSION OICSTANCE ANGL O

(KM) (KM™) (T/7YR) M) (Q.3)

534400 4470470 267400 54759 10.56
523590 4472450 10400 3083 $5341
533440 44€5.50 87%.070 355 1249
534460 4464480 1700 5435 218
523630 445K490 344073 1.76 4242
533460 4465490 349400 Je82 1346
533450 4465480 3039400 TeT4 1361
523280 4465430 645403 Se43 157
529430 4445400 2104020 Te45 1901
52940 4454490 149,00 1s72 2264
530400 445%.80 380037400 le07 23445
527490 4462400 5213400 3eb9 326e1
53250 4462660 133 3627 107
525440 44435440 1492400 301 20768
532458 4465470 1943400 6¢19 6al
53350 4463420 23314320 4e1€ 18e2
332470 4467400 16400 539 Te3

131

SCURCE NOe % NAME
1 STANDARD SLAG COMPAN
2 IRON CITY SAND & GRA
3 KOPPEKS C7O.
4  INTERNATIONAL MILL S
5 BANNZP FIBER3JARD CO
5 wWH2ZLING PITTSBURGH
T OWHEZILINSG PITTSBURGH
3 WHIZLING PITT3BURGH
9 ValLEY CAMP COAL NOQO
10 BUCKEYE POWER
11 CARDINAL DPZIRs COMPe
12 SATRALLOY INC.
13 STANDARD SLAG CO.
14 WHEIELIMG=-FITTSRURGH
15 JHEELING=PITTSBURGH
16 WHEELI*G-FITTSBURGH
17  NATIONAL STZIZL/WEIRT



DESCRIPTION OF SITE

SAROAD Code - 36-3160-007

Location - Waterworks Building,
Tiltonsville, Ohio

UTM - N-4446267 E-00525693
Monitor Height - 18 ft

Site Elevation - 690 ft MSL

Land Use by Sector:

la. Commercial

1b. River

lc. Residential

1d. Commercial/Residential
2. Industrial

3. River/Industrial

4. Industrial

5. Rural
6. Rural
7. Rural
8. Residential/Industrial
9. Rural

Localized sources within 200 ft of monitor:

Source
Market St.
Grandview St.

Rte 7
Visible major point sources:

Source

Wheeling/Pittsburgh Steel
Air Quality Data:

Year
1977
1978

Distance (feet)

Description

32 1000 ADT
82 500 ADT
250 2390 ADT
Direction
200°

Geometric mean (ug/m3)
78
. 77
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Unpaved
Cleared
Cleared
Cleared
Cleared

\ y 7 268-75

.-‘-’M

. A i) AR R A "

Cleared area 1.0 ac.
Cleared area 1.5 ac.

road 100 ft.
area 0.20 ac.

O W oo

area - piles 1.0 ac. Cleared area 0.16 ac.
area 0.08 ac. Unpaved road 300 ft.
area 0.35 ac. 10. Cleared area 0.04 ac.

One-quarter mile radius around Tiltonsville, Ohio site.
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Tiltonsville Waterworks building site, view to East.

Tiltonsville Waterworks building site, view to North.
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Site: Tiltonsville, Ohio  UTM N 4446267 E 00525693
Emissions by sector, ton/vr
Activity . o e o
Source Category rate 1 2 3 4 5 4 I 7 8 9<_jr_ Toral
- l
COMBUSTION: | B
Residential fuel 785 h.u. 2.8 0.9 0.0 0.7 neg | 1.1 0.0 1.8 0.3 1.6 _
Comm/Ind fuel neg ! neg 0.0 neg neg f neg 0.0 neg neg __neg
T T
Incinerators L 1 ; I
duto exhaust | 9,282 VMI neg | neg | [ e | neg | neg | § ___heg
s e — ! T ,
mpPRocesses: oo Lo b b} | [ R R DU
T . - ! t !
ind processes ¢ o S T ! ] N A
| + .f
GITIVE DUSI: | |
FUGITIVE DUST: o B I | | R I ]
Railroad yvards 39.5 A 0.1 | neg | 0.1 0.1 i 0.2 0.4 0.2 neg 1.1
Paved streets 9,282 VMI | neg neg. neg neg | neg S ~ neg
Unpaved roads 1.5 VT neg B I 4 neg
1
Cleared areas _6.58 A 3 0.1 neg neg | (R £ A 0.1
Construction B
o
Agpgregate storage 2.25 A 0.4 ~ 2.8 3.2
Unpaved pkg lots ] o
Emissions by sector, t/yr Variable value
Recap
1 ] 2to5] 6to9 Total 1 12 to5]6 to9] Total
COMBUSTION 2.8 1.6 3.2 7.6 120.0{ 10.0 5.3 135.3
IND PROCESSES 0.0 0.0 0.0 0.0 - - - -
FUGITIVE DUST 0.2 0.6 3.6 4.4 8.6 3.8 5.9 18.3
Total 3.0 2.2 6.8 12.0 128.64 13.8 11.2 | 153.6




POINT SOUKCZ SUMMARY
SITE: TILTONSVILLE UTM: 325469 ° 4446427 N
X Y TMISSICN  JISTANTE ANTLT  SOURCI M. & NAMS
(KM) (KM) (T/YK) (MI) (I56) ’
533430 44548650 4«00 916 31la1 1 IAMNNIR FIZLRBOARD CO
523,70 4434420 75400 Te5C 18944 2 OHIO VALLEY HOSPITAL
524420 436410 £eG0 £e37 1678 3 3LAW KMNOX PININSULA
325420 4438499 13400 4459 183.8 4 CENTRZ FOUNDRY
529430 4445400 210400 2438 10943 S  VLLLEY CAMP COAL NO
52240 4434,60 56400 7433 19141 6 VALLEY CA™P COAL NO.
524479 4435420 1265400 4443 13640 7 WH:ELING=PITTSSURGH
522470 4431490 4400 9e12 19148 8 TRI STATE ASPHALT
529440 4454490 149400 Setd 2342 5 3UCKEYE POWEZR
5204090 4455480 38007400 6430 2443 10 CARDINAL OPEZRs COMP.
327490 4462400 6213400 5487 8e0 11 SATRALLOY INZ.
525440 4445,40 1453400 0e57 19547 12 JHEELING=PITTSBURGH
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DESCRIPTION OF SITE ]
SARCAD Code - 36-3980-002 9 6
Location - South Fifth Street, ?ﬁ;ﬁ;%
Martins Ferry, Ohio \Qifbj
4 3
UTM - N-4438221 E-00523385
8 7
Monitor Height - 30 ft on City Hall roof

Site Elevation - 700 ft MSL

0 l/4 l/2 imiie
Land Use by Sector:

la. Residential/Commercial 4, Residential

1b. Commercial 5. Rural/Residential
lc. Residential 6. Industrial

1d. Residential/Commercial 7. Rural

2. Residential/Commercial 8. Residential/Rural
3. Rural/Residential 9. Rural/Residential

Localized sources within 200 ft of monitor:

Source Distance (feet) Descritption
Fifth Street 47 3220 ADT, '"Clean' Street
Walnut Street 55 1000* ADT, "Clean" Street
Zane Highway 192 5660 ADT, '"Clean' Street

Visible major point sources:

Source Direction

Wheeling/Pittsburgh Steel 055

Air Quality Data:

Year Geometric mean (ugjms)
1977 73
1978 76
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Unpaved
Cleared
Unpaved
Unpaved
Unpaved
Unpaved
Unpaved

lot 0.04 ac.
area 0.06 ac.
road 100 ft.
lot 0.08 ac.
road 100 ft.
lot 0.08 ac.
lot 0.04 ac.

9

11.
12.

13.

14.
15.

10.

Unpaved lot 0.12 ac.
Unpaved lot 0.04 ac.
Cleared area 0.06 ac.
Cleared area 0.02 ac.
Cleared area 0.08 ac.
Unpaved lot 0.08 ac.
Unpaved lot 0.12 ac.
Construction 0.16 ac/yr.

One-quarter mile radius around Martins Ferry, Ohio site.

139



' / » - 7
P v i ! ——
| - / \ for
“: e . _ ~ ! // /\\ 4 ) . \ ‘I
! . “ K ) ) 3 ‘. fddio,
816 f s ('f _ Towor
~ s g A '
P E A S—E /.7 T
S SO P
i B
) . i ,’K e o J
. I “A Memurial ;
3 LS /
. Park ;
R
ANEIY
.
A
TN
- \‘\

N
. O
N R f;' b 2 ///c’ o
U Dty /R
. . %A 7,
. v :
A ’ o B
I
.} St Marys o
I perm—— -
N4

One-mile radius around South Fifth Street site, Martins Ferry, Ohio.
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South Fifth Street, Martins Ferry, Ohio, view to East.

South Fifth Street, Martins Ferry, Ohio, view to South.
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71

AREA SOURCE SUMAARTY

Site:

Martins Ferry, Ohio

UIM N 4438221 E 00523385

Emissions by sector, ton/vr

Activits X o .
Source Category rate 1 2 3 4 5 6 7 8 9 Total
COMBUSTION: ———
Residential fuel 2,728 h.u. 7.1 3.4 7.4 2.2 3.8 1.3 8.0 1.8 35.0
Comm/Ind fuel 0.1 neg 0.1 neg | neg neg 0.1 neg 0.3
Incinerators ; il -
Auto exhaust 29,140 VMI | mneg | neg _ neg ‘neg neg é neg L neg neg
1 ! ’ ,

IND PROCESSES: N B - ! I e

T T ’—_Jf . ? R
Ind processes N | 0.5 | _ 0.5

|
FUGITIVE DUST: o . i s e
Railroad yards | 75.5 A 0.1 0.3 0.2 | 0.4 0.5 0.3 2.1
Paved streets | 29,139 VMT 1 0.1 neg | mneg neg neg | meg neg 0.1
Unpaved roads 0.75 VMT .l . mneg .+ o} neg
Cleared areas 0.5 A __neg 1 _neg neg o B o neg
Construction 0.16 A 0.4 i _ 0.4
Storage areas R
Unpaved pkg lots 0.92 A 0.3 0.1 0.4
Emissions by sector, t/yr Variable value
Recap
1 2 to 5 6 to 9 Total 1 2 to 516 to9 Total

COMBUSTION 7.2 13.1 15.0 35.3 185.2 81.9 24,7 291.8
IND PROCESSES 0.0 0.0 0.5 0.5 - - 0.8 0.8
FUGITIVE DUST 1.1 0.7 1.2 3.0 28.3 4.4 2.0 34.7
Total 8.3 13.8 16.7 38.8 213.5 86.3 27.5 327.3




POINT SJUURCHE

SUMMARY

SITE: MARTINS FZRRY

X

(KM)

52370
524430
525420
52330
523640
522e5C
523410
324.7¢
522740
525440

Y
(<)
4434420
4436410
4435490
4445400
4434460
4425430
4430403
4433420
4431490
4445440

~MIZSION
(T/YR)

TRe00
Hel0O
124,990
210400
JEeU
1re?d
21400
126%430
4400
1452400

DI3TANCe
(M1)
2451
ledt
1a20
5429
2625
542
Sell
1e02
335
4463

(276)
17545 1 GHIJ v3iLLZIY HOSPITAL
12647 2 FLAW KNOY PENINSULA
59 e€ 3 CIATRE FOUNIRY
41l 4 VALLEY CAYP TOAL NDe
1738 5 VALLEY CAMP COAL NOs
19544 6 wHIELIN3=PITTS3URGH
19240 7 ZT_NW0OD LIMISTONT
5344 8 WHEELING-PITTSBURGH
14692 9 TRI STITE ASPHALT
15¢7 10 WHEELING~FITTSBURGH
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DESCRIPTION OF SITE

SAROAD Code - 36-6100-001

Location - East 39th Street,

Shadyside, Ohio

Monitor Height - 30 ft on fire station roof \\\\ \\\\M#///(:

Site Elevation - 690 ft MSL

Land Use by Sector:

la. Residential/Commercial
lb. Residential

le. Residential/Commercial
1d. Residential

2. Rural

3. River/Rural

Ci

u\'i’

Localized sources within 200 ft of monitor:

Source

39th Street

Central Street

Visible major point sources:

Source

(None)
Air Quality Data:

Year
1977
1978

0 '4‘ t% imile
4. Residential
5. Rural/Residential
6. Rural
7. Rural/Residential
3. Rural
9. Rural
Distance (feet) Description
31 1000* ADT, Side Street
Uncurbed
104 12,760 ADT, Commercial
Clean
Direction
(None)

Geometric Mean (ng/m3)
92
80
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« e « & o & o e

Unpaved
Unpaved
Unpaved
Unpaved
Unpaved
Unpaved
Unpaved
Unpaved
Unpaved
Unpaved
Cleared
Unpaved
Cleared
Unpaved

lot 0.04
road 800
lot 0.08
lot 0.04
lot 0.04
road 150
road 600
road 100
lot 0.04
lot 0.04

area 0.08 ac.

road 200

area 0.04 ac.

road 600

ac.
ft.
ac.
ac.
ac.
ft.
ft.
ft.
ac.
ac.

ft.

ft.

15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.

‘Lnpaved
Cleared
Cleared
Unpaved
Unpaved
Unpaved
Unpaved
Unpaved
Unpaved
Unpaved
Cleared
Unpaved
Unpaved
Unpaved
Unpaved

road 100

ft.

area 0.06 ac.
area 0.04 ac.

lot 0.04
lot 0.04
lot 0.02
lot 0.04
road 200
lot 0.12
road 400

ac.
ac.
ac.
ac.
ft.
ac.
ft.

area 0.16 ac.

road 400
lot 0.08
road 300
lot 0.08

One~quarter mile radius around Shadyside, Ohio
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. 39t street site, Shadyside, Ohio:

One-mile radius around Eas

146



East 39th Street, Shadyside, Ohio, view to East.

East 39th Street, Shadyside, Ohio, view to North.
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Site: Shadyside, Ohio

UTM N 4424385 E 00521461

Emissions by sector, ton/vr
Activity . o
Source Category rate 1 2 3 4 5 6 7 8 9 Toral
COMBUSTION: -
Residential fuel 1,875 h.u. 2.1 ~ .7 2.8 1.2 1.5 2.8 1.4 24,2
Comm/Ind fuel 0.1 neg - 0.1 neg neg neg neg neg 0.2
Incinerators _
Auto exhaust 17,196 VMT neg ' neg ~ neg 1 neg neg neg
IND PROCESSES: ) o o ﬁ _
Ind processes o _ ; -
FUGITIVE DUST: o -
Railroad yards 52.6 A 0.1 0.1 0.1 0.1 - 0.4 0.3 0.3 - 1.4
Paved streets 17,196 VMI neg neg | 1| mneg neg neg .. .neg
Unpaved roads 25.7 VMT neg neg _ neg neg _
Cleared areas 0.62 A _ neg A neg. __.neg .
Construction S
Storage areas S
Unpaved pkg lots 0.7 A 0.3 0.3
Emissions by sector, t/yr Variable value
Recap
1 2 to 5] 6 to9 Total 1 J2 to5]16 to 9] Total
COMBUSTION 6.8 iﬁ 10.7 6.9 24.4 1174.9] 66.9 11.3 253.1
i
!
IND PROCESSES 0.0 | 0.0 0.0 0.0 - - - -
1
FUGITIVE DUST 0.4 0.3 1.0 1.7 10.3] 1.9 1.6 13.8
Total 7.2 11.0 7.9 26.1 ]1185.2] 68.8 12.9 266.9




POINT SOURCt SUMMARY

SITE? SHADY3IDE UTMI  321e46 Z 9 4424439 1
X Y TMISSION  JISTANCE ANGLE  SQURCI NDe & NAME

(KM) (KM) (T/YF) MDD (JZ6)
523473 4434420 78430 £e25 1249 1 "HIO V&LLEY HOSPITAL
524430 4436410 630 Tet?3 1346 2 ZSLAW KNOX PININSULA
525420 4438459 13400 931 1464 3 CEINTRZ FCUNDRY
523440 4434460 96400 Getb 10e7 4 VALLEY CAMP C?J24L NOe
515650 4410450 1384000 Fe329 203e2 5 KAMMER FOWER STATION
52250 4426490 18450 2e36 130 6  JHCELING=CITTSBURGH
516673 4417.00 313400 Seb6 21248 7 4LLIED CHEMICAL=-SOUT
520490 4420430 S0e00 2676 13748 8 TRIANGLE PewWeCe INCo
523410 4436400 21.03 3463 1643 S BIZLWIUD LIMESTONE
522430 4413440 730 Jels 17045 10 FOSTORIA GLASS
52100 4417420 27409 40489 18347 11 TRI-STATE ASPHALT
524470 44334290 125549053 Je42 123 12 WHEELING=PITTSBURGH
522470 4431498 4e03 473 Fe4 13 TRI STATE ASPHALT
520450 4417450 23125430 44372 18749 14 0OHIO ENISON/ReE«BURG
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DESCRIPTION OF SITE

SAROAD Code - 36-0540-002 9 6

Location - Second Street, //?52:%:5\\
Powhatan Point, Ohio \éijbj

\Qi\_“,g//

7

\
UTM - N-4411916 E-00516535 \ 8
Monitor Height - 20 ft on Elementary school roof \\\\\
~1

Site Elevation - 640 ft MSL

Land Use by Sector:

la. Commercial/Residential 4.  Slag Dump

Ib. Commercial 5. Residential

lc. Commercial/Industrial 6. Residential

1d. Commercial 7. Rural

2. Residential 8. Industrial/Residential
3. River/Rural 9. Rural

Localized sources within 200 ft of monitor:

Source Distance (feet) Description
Second Street 83 1000* ADT, Dirty, Uncurbed
Rte 7 200 5880 ADT

Visible major point sources:

Source Direction
Kammer Power 215
Mountineer Carbon 205
Mitchell Power 185

Air Quality Data:

Year Geometric mean (ug/m3)
1977 100
1978 97
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Cleared area 0.04 ac.
Unpaved road 150 ft.
Cleared area 1.5 ac.
Sand piles 0.16 ac.
Cleared area 1.5 ac.
Unpaved road 700 ft.

One-quarter mile radius around Powhatan Point, Ohio site.

-
Toeme "
i R

9.
10.
11.
12.
13,

151

Cleared
Cleared
Unpaved
Unpaved
Unpaved
Cleared
Unpaved

I

area 2.5 ac.
area 0.32 ac.
road 100 ft.
road 250 ft.
lot 0.02 ac.
area 0.04 ac.
lot 0.02 ac.
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Second Street, Powhatan Point site, view to West

Second Street, Powhatan Point site, view to South.
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Site:

Scurce Category

Powhattan Point, Ohio

—y - [

Activity

COMBUSTLON:

Residential fuel

Comm/Ind fuel

Incinerators

UIM N 4411916 E 00516536

Emissions by sector, tan/vr

Auto exnhaust

- "ty Ty T IS SRR B T T
race 1 i 2 3 [ 4 5 I 6 I 7 8 | 9 Total
e R S A i .—\«»,_‘.T*/ e
567 h.u 1.1 1.3 0.2 1.3 j¥1.9 0.1 1.3 0.4 7.6
N __ 1 |
neg neg neg neg } neg neg neg neg neg
S W neg | _ / , __neg
S SO S S S — - | S
: |
i’

IND PROCESSES:

Ind processes

FUGITIVE DUST:

Railroad yards

Paved streets

Unpaved roads

e e e ]

14,787

e e A iy B - R S 5
Cleared areas | 15.4 A LS S 1. 0.1 meg 4 jomes | |
Construction 1.0 & S S —— . i
Aggregate storage 2.l6lé 0.2 B o 1.4 1.4 I

_4.54 Com VML

neg

Unpaved pkg lots

Recap

neg

SRR, SN

Emissions by sector, t/yr

Variable value

1 2

6 to 9

Total

2 to 516 to 9 Total

COMBUSTION

1.

1

IND PROCESSES

0.

0

FUGITIVE DUST

0

.5

Total

1.

6

e

7.6

42.4

17.5 6.1 66.0

19.3

28.8 51.9

AT 7

LA 7 117 aQ



POUINT SOQURCE

SUMMARY

SITE: POWHATAN POINT utH 51654 T 9 441191 N

X Y “MISSIUON DISTANCE ANGLZ  SOURCZ NO. % NAME
(M) (<) (T/YR) MDD (373)
515450 4410450 13840400 1409 2162 1 KAMMER POWER STATION
515470 4405670 12834400 2.06 19446 2 MITCHILL POWEZR PLANT
516470 4417400 313409 Jelé 18 3 ALLIED CHEMICAL=-SOUT
514470 4337.20 7100 Je21 16761 4 MORAY CHEMIZAL CORP.
512.20 4400623 297400 Te78 20062 5 PP3 INDUSTRIZS
515459 4403450 34400 1463 23382 5  MOUNTAINEER CARBON C
52030 4420430 50600 587 275 7 TRIANGLE PeWeCe INCe
51570 4408460 153400 2el12 19442 8 HeBe REED COs
522430 4419440 7«00 587 3746 9 FOSTORIA GLASS
515430 440S%430 2¢e00 4018 15046 13 CITES SERVICE COe
521400 44174290 2300 430 40e2 11 TRI=STATE ASPHALT
520450 4417450 23125400 4426 354 12 OHIO ECISON/ReESZURG
514470 4405440 54400 4e21 19547 13 9JHIO FERRO ALLOYS
51500 439€ 450 55600 Fe63 18547 14 CONSOLIDATED ALUMINU
5114590 4337450 44400 9.49 15343 15 GUARTO MINING CO.
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DESCRIPTION OF SITE

SAROAD Code - 36-4460-001

Location - State Rd No. 7,
Clarington, Chio

UTM - N4401654 E-00511674
Monitor Height - 20 ft

Site Elevation - 640 ft MSL

Land Use by Sector:

la. Industrial

1b. Industrial/River

le. Residential

1d. Rural

2. Commercial/Residential

3. Industrial

ﬁ
yﬂ

Localized sources within 200 ft of monitor:

Source
Rt. 7
Rt. 556

Visible major point sources:

Source
PPG Industries
Ohic Ferro-Alloy

Mitchell Power
Air Quality Data:

Year
1977
1978

o' [é imile

4. Residential

5. Rural

6. Residential

7. Residential

8. Rural/Residential

9. Rural

Distance (feet) Description

90 3880 Dirty, unpaved shoulders
77 520 Dirty, unpaved shoulders

. a
k(

ion

Direct

145
045
360

Geometric mean (ug/md)
86
83
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268-87

1. Unpaved road 200 ft. 3. Unpaved road 300 ft.
2. Cleared area 0.2 ac. 4. Cleared area 0.12 ac.

One-quarter mile radius around Clarington, Ohio site.
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L
“Wells Z8
T~

Clarington site.

7

No.

One-mile radius around State Rt
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State Route No. 7, Clarington site, view to North.

State Route No. 7, Clarington site, view to South.
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091

AREA SOURCE

SOMMARY

Site: Clarington, Ohio UTM N 4401654 E 00511077
Emissions by sector, ton/yr
Activity
Source Category rate 1 2 3 4 5 6 7 8 9 Total
COMBUSTION:
Residential fuel 292 h.u. 0.3 0.1 0.1 0.4 neg | 0.5 0.2 0.1 neg 1.7
Comm/Ind fuel
Incinerators e
Auto exhaust 9,225 VMT neg neg neg neg neg neg
IND PROCESSES: L
Ind processes
FUGITIVE DUST:
Railroad yards 42,9 A 0.2 0.1 0.1 0.1 0.4 0.2 0.1 1.2
Paved streets 9,225 VMT neg neg neg neg neg neg
Unpaved roads 1.89 vMr neg neg
Cleared areas 5.32 A neg 0.1 0.1
Construction
Storage areas
Unpaved pkg lots
Emissions by sector, t/yr Variable value
Recap
1 2 to 5 6 to 9 Total 1 2 to 516 to 9 Total
COMBUSTION 0.3 0.6 0.8 1.7 11.6 | 3.7 1.3 16.6
IND PROCESSES 0.0 0.0 0.0 0.0 - - - -
FUGITIVE DUST 0.3 0.8 1.3 7.8 1 1.9 1.3 11.0
Total 0.9 1.6 3.0 19.4 | 5.6 2.6 27.6




POINT SOURCZ SUMMARY

SITE: CLARINGTON UTM:  311a08 € 9 4401465 M

X Y "MISLI0N  JISTANCE ANTLT STURCZ NDe £ NAME
CKM) (k™) (T/YR) (MI) (:5)
515450 4410450 13540400 6el5 T6eb 1 KAMMIR PGWER STATION
515470 4408470 12834400 5424 2363 2 MITCHILL P0WZIR PLANT
514470 4337420 31400 3497 14049 3 MORAY ChEMICAL CORF.
51220 4430290 297400 lelé 14242 4 PPl INDUSTRI-S
515459 4405450 94400 S 462 2944 5  MOUNTLINEER CARBON C
515476 4408460 1394230 S.13 23,5 6 HeB, 2CED €0
515430 4405430 2R 00 3447 4342 7 CITES SERVICE COw
514470 4405440 54400 3,24 4440 & 0410 FERRU ALLOYS
515400 4335400 1555400 4410 16345 9  QRM™ET CJRS,
515400 4396450 536400 4402 1427 16 CONSOLIDATED ALUMINU
51150 4397450 44400 2659 17442 11 GUARTY MINING COe
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DESCRIPTION QF SITE

SAROAD Code - 36-4460-002 9 6
8 2
Location - High School, /fr:?\
Hannibal, Ohio clb
N
UTM - N-4391423 E-00511077 . 8 7
Monitor Height - 20 ft
Site Elevation ~ 700 ft MSL
o' %
Land Use by Sector:
la. Residential 4. Residential
1b. Residential 5. Rural
lc. Residential 6. Residential/Commercial
1d. Rural 7. Residential
2. River 8. Residential
3. Residential/River ) 9. Rural
Localized sources within 200 ft of monitor:
Source Distance (feet) Description
High School Hill Rd. 100 %200 ADT
Visible major point sources:
Source Direction
Canalco Aluminum 3600
Ormet Corp. 050°
PPG 360°

Air Quality Data:

Year Geometric mean (ug/m3)
1977 54
1978 61
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Cleared area 0.12 ac.
Cleared area 0.20 ac.
Unpaved road 200 ft.
Unpaved lot 0.16 ac.

One~quarter mile

Cleared area 1.0 ac.

Construction 0.25 ac.
Cleared area 0.75 ac.
Construction 0.12 ac.

@~ NN

radius around Hannibal, Ohio site.
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Mile radius around High School Hill Rd., Hannibal site.
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Hannibal High School site, view to East.

Hannibal High School site, view to West.
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REa DOURCT STMMAR
Site! Hannibal, Ohio UTM N 4391423 E 00511077
Emissions by sector, ton/vr
Activity B N o o P
Source Category rate 1 5 3 A 5 ] 6 h( 7 8 g T o-al
. . - | _
COMBUSTION: - - B
Residential fuel 455 h.u. 0.3 0.2 0.3 neg (1.1 0.3 0.3 neg 2.5
Comm/ind fuel - SV I S —
Incinerators _ S N ; e
suty exbaust | 20,000 YMT | meg | meg | meg | | imeg | neg | L neg
i | ! i
| { ! { i !
IND PROCESSES: | | ' | L I
S S e S S A | | T
Ind precesses i ool L e
! . ! i
; !
FUGITIVEDUST: | — S N o
Railroad vards 22.7 A i 0.1 | 0.1 % . 0.2 0.3 | ~ __.0.7
Paved streets | 20,000 VMI _ | meg | neg | meg ! - neg neg | e} . neg .
Unpaved roads | 0.75 VMI | _neg _T"‘“*“JM+'41—_ﬁi"mw"J_v* 4. neg
Cleared areas | 2.57 A | meg | meg | meg . ¢ L. b .. L. neg.
Aggregate storage 0.75 A 0.9 . 1.0 1.9
Storage areas 1.0 A 1.4 1.4
- T B
Unpaved pkg lots 0.16 A 1 0.1 0.1
Emissions by sector, t/vr Variable wvalue
Recap
N 1 2 to51] 6 to9 Total 1 |2 to5}]6 to9] Total
COMBUSTION 0.3 0.5 1.7 2.5 11.6 3.1 2.8 17.5
IND PROCESSES 0.0 0.0 0.0 0.0 - - - -
FUGITIVE DUST 1.0 4.1 38.6 16.3 0.8 55.7
Total B 1.3 3.1 6.6 50.2 19.4 3.6 73.2



POINT SOURCE SUMMARY

SITE: RANNIBAL

Is
-/

UTH: 511+67

Ty 43591442 N

X

(KM)

514740
512e2C
515430
514470
515400
515090
511450

Y
(<M
4397420
46420.20
4405430
4405440
4395400
4396450
4397450

SMISSTION
(T/yR)

S1e00
297430
24400
54400
1655400
556490
44400

DISTANCE
(MI)
4405
Se46
8491
889
304
3677

272
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.5
276
2ol
1446
1242
4263
1342
3784

SOU

NP e NN

RCz NDe % NAMZ

YORAY CHEMICAL CORFe
PES INDUSTRIES

CITZS SERVICE CO.
0410 FELRRO ALLOYS
JRMZT CORP.
CONSOLIDATED ALUVMINU
AJUARTO MINING CCa



DESCRIPTION OF SITE

SAROAD Code - 50-1240-001 9 6
5 2

Location - 7th and Tomlinson Ave, //:;;:E;;\\\

Moundsville, West Virginia Ké;ji/
4 3
8

UTM - N-4418500 E-~-00521850

7
Monitor Height - 25 ft on grade school roof
Site Elevation - 690 ft MSL
0 |/4 |/2 Imile
Land Use by Sector: B
la. Commercial/Residential 4, Commercial
1b. Residential/Prison 5. Commercial/Residential
lc. Residential/Commercial 6. Residential
1d. Commercial/Residential 7. Rural/Prison Farms
2. Residential 8. Industrial/River
3. Residential 9. Rural/Mine/Tipples
Localized sources within 200 ft of monitor:
Source Distance (feet) Description
*

Tomlinson Street 136 2000 ADT, Dirty but Curbed

Seventh Street 152 5398 ADT, Dirty but Curbed
Visible major point sources:

Source Direction
Mine, Tipples 310°
Ohio Edison, Burger Plant 235°

Air Quality Data:

Year Geometric mean (ug/m3)
1977 76
1978 114
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Construction 0.04 ac/yr.
Unpaved lot 0.08 ac.
Unpaved road 100 ft.
Unpaved road 200 ft.
Unpaved lot 0.04 ac.
Unpaved lot 0.16 ac.
Cleared area 0.16 ac.
Cleared area 0.04 ac.
Cleared area 0.12 ac.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

Cleared
Cleared
Unpaved
Unpaved
Unpaved
Unpaved
Unpaved
Unpaved
Unpaved
Unpaved

e
i [
N
’3 -
' i 147
®
4

)
/ 268-93

area 0.04 ac.
area 0,08 ac,
road 300 ft.
lot 0.04 ac.
road 300 ft.
road 300 ft.
road 200 ft.
lot 0.04 ac.
lot 0.04 ac.
lot 0.24 ac.

One—quarter mile radius around Moundsville, West Virginia site.
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One-mile radius around Seventh and Tomlinson Avenue site,

Moundsville, West Virginia.
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Moundsville grade school site, view to East,

Moundsville grade school site, view to South.
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AREA SOURCE SUM:MARY

Site: Moundsville, West Virginia

UTM N 4418500 E 00521850

Emissions by sector, ton/yr

Activity
Source Categoryv rate 1 2 3 4 5 6 7 8 9 Total
COMBUSTION: o
Residential fuel 1,967 h.u. 2.3 2.1 0.9 2.1 .2 8.6
Comm/Ind fuel 1.6 1.4 0.7 2 1 1.4 .1 .1 5.8
Incinerators
Auto exhaust 8,056 VMT neg neg neg neg neg
IND PROCESSES:
]'__nd processes 11.0 21.5 20.0 52.5_~¥
FUGITIVE DUST:
Railroad yards 53.3 A 0.1 0.3 0.2 0.2 0.4 0.5 1.777”
Paved streets 8,056 VMI neg neg neg neg neg
Unpaved roads 8.7 VMT neg neg neg neg
Cleared areas 5.28 A neg neg neg neg neg
Construction 0.04 A 0.1 0.1
Aggregate storage 0.5 A 0.4 0.4 0.8
Unpaved pkg lots 6.96 A 0.3 1.4 neg neg neg | 0.5 0.9 3.1
Emissions by sector, t/yr Variable value
Recap
1 2 to5] 6 to9 Total 1 2 to 516 to 9 Total
COMBUSTION 3.9 6.1 4.4 14.4 120.4 ] 38.1 7.2 165.7
IND PROCESSES 11.0 0.0 41.5 52.5 339.5 - 68.2 | 407.7
FUGITIVE DUST 0.4 2.0 3.3 5.7 12,3 12.5 5.4 30.2
Total 15.3 8.1 49.2 72.6 472.2 1 50.6 80.8 | 603.6
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POINT SOUKRCE SUMMARY
SITEZ: MOUNDSVILL: UT™i 521485 - 9 4418450 Y
X Y cMISSIOM OISTANCE ANGLE  SCURCEL NQOs 7 NAME

(KM) (KD (T/YR) MD) (2t 73)
523470 4424429 75430 SeR2 6e7 1 OHIO V/LLEY HOSPITAL
51550 4410450 13840400 6035 21844 2  KALMMEKR POWER STATION
51570 449870 12334400 Tel9 21241 3 MITCHEILL POWER PLANT
522450 4425490 13400 Cet7 36 4 WHEELING=FITTS3URGH
51670 4417400 315430 Je33 2528 5 ALLIEG CHEMICAL=-SOUT
5154590 440950 34400 5e84 21542 & MOUNTLINEER CTARBON C
520490 4420430 5000 le27 3322 7 TRIANGLE PeWeCe INCe
523410 443000 21900 Tel?d 6e2 €  SIZINW0OD LIMISTONe
51570 4408460 189400 Te24 21149 9 He%™e RIED CO.
522430 4415440 7400 Qeb2 265 13 FOSTORIA GLASS
515430 4405430 284070 9el6 2064 11 CITES SERVICEZ COs
52100 4417420 2200 0497 213e¢2 12 TRI=STATE ASPHALT
5227¢C 4431490 4400 bel4 3e6 13 TRI STATE ASPHALT
52020 4417450 23125400 le04 233e5 14 QOHIO ENISCN/ReZeBURG
514470 4405440 54400 9427 208e€6 15 OHIO FERRO ALLOYS
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DESCRIPTION OF SITE

SAROAD Code — 50-2040-003 9 6
5

Location - Route No. 2, /////HE;%\\

14
Wellsburg, West Virginia clb
Nk
8

UTM - N-4460000 E~00533215

7
Monitor Height - 20 ft \\\\J
Site Elevation - 680 ft MSL
F_J__J____J
| |
0 Yy Imile
Land Use by Sector:
la. Rural/Residential 4. Industrial/River
1b. Residential/Commercial 5. Industrial/River
lc. Residential/Industrial 6. Rural
1d. River 7. Rural/Residential
2. Rural/Residential 8. Industrial/Commercial
3. Residential/Commercial 9. Industrial/Residential
Localized sources within 200 ft of monitor:
Source Distance (feet) Description
Route No. 2 162 11,752 ADT, Unpaved Shoulders
Visible major point sources:
Source Direction
Banner Fibre Board 180°
Ohio Power — Tidd Station (closed) 215°
Air Quality Data:
Year Geometric mean (ug/m3)
1977 91
1978 82
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10.
11.

Cleared area (gravel piles)
0.28 ac.

Cleared area 0.12 ac.
Cleared area and coal and
sand storage 1.0 ac.
Unpaved lot 0.16 ac.
Unpaved lot 0.04 ac.
Cleared area 0.08 ac.
Construction 0.12 ac/yr.
Unpaved lot 0.12 ac.
Unpaved lot 0.16 ac.
Unpaved lot 0.06 ac.
Unpaved road 200 ft.

One-quarter mile radius

12, TUnpaved lot 0.04 ac.
13. Unpaved lot 0.04 ac.
14. Unpaved road 100 ft.
15. Construction 0.12 ac/yr.
16. Unpaved lot 0.08 ac.
17. Unpaved road 100 ft.
18. Unpaved lot 0.04 ac.
19. TUnpaved lot 0.04 ac.
20. Unpaved lot 0.04 ac.
21. Cleared area 0.6 ac.
22. Unpaved lot 0.04 ac.
23. Unpaved road 200 ft.

around Wellsburg, West Virginia site.
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Wellsburg site.

b

ile radius around Route No. 2

One-m

176



Wellsburg highway department garage site, view to East.

‘Wellsburg highway department garage site, view to North.
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AREA SOURCE SUMMARY

Site:

Wellsburg, West Virginia

UTM N 4460000 E 00533215

Emissions by sector, ton/yr

Activity
Source Category rate 1 2 3 4 5 6 7 8 9 Total
COMBUSTION:
Residential fuel 945 h.u, .2 2.0 0.4 1.4 1.4 1.2 9.2
Comm/Ind fuel 0.7 1.1 0.2 0.7 0.7 5.0
Incinerators
Auto exhaust o
IND PROCESSES:
1nd processes -
FUGITIVE DUST:
Railroad vards 125.1 A 0.2 0. 0.2 0.7 0.3 0.2 0.7 1.4 3.8
Paved streets B —
Unpaved roads 6.06 VMT neg neg neg
Cleared areas 2.08 A neg neg
Construction 0.24 A 0.6 0.6
Storage areas
Unpaved pkg lots 0.86 A 0.4 0.4
Emissions by sector, t/yr Variable value
Recap

1 2 to 5 6 to 9 Total 1 2 to 516 to 9] Total
COMBUSTION 1.9 5.6 6.7 14,2 73.3] 35.0 11.0 119.3
IND PROCESSES 0.0 0.0 0.0 0.0 - - - -
FUGITIVE DUST 1.0 2.6 4.8 46.3 6.2 4.3 56.8
Total 6.6 9.3 19.0 119.6] 41.2 15.3 176.1




POINT SOURCE SUMMAKY

SITE: WELLSRURS UTYL 533422 £ 9 4460400 N
X Y “MISSICH 3J13TANCE ANGLE  SOURCI MOe 8 NAME

(¥M) (KM) (T/YR) (MI) (026)
534430 4474440 3914400 ReG7 443 1 WEIRTON STEZIL/NATION
535400 4473,.80 47436400 8465 Tet 2 WEIRTON STEIL/NATION
535400 4473400 415400 8e15 78 3 WEIIRTOM STEIL/NATION
53440 4476410 1955400 8679 448 4  WEIRTON STEEL/NATION
533400 4475400 14€340C Je32 35942 5 WEIRTON STEEL/NATION
5233470 4474450 2465400 9402 145 & WEIRTON STEEL/WNATION
534400 44790470 257430 €e57 G o2 7 STANDARD SLAG COMPAN
534420 4474420 5.00 8484 440 e INTERNATIONAL MILL S
529450 4472450 10400 810 34344 9 IRON CITY SAND & GRA
533440 4465450 873400 Je42 1«9 10 KOPPERS CO.
53460 4464480 1700 3e10 161 11 INTERNATIONAL MILL S
533430 4458430 5400 0e69 1756 12 BaNMZIR FIBER30ARD COC
533460 4465430 949400 34567 367 13 WHZELING PITT3IBURGH
533450 4465480 303900 3e61 28 14 WHEELING PITTSBURGH
53380 4465430 64500 3e31 £e¢3 15 WHIZIELING FITTSBURGH
529430 4445,00 210400 9463 134¢6 15 VALLEY CAMP COAL NO.
529440 4454430 145400 3e36 21648 17 FEUCKEYE POWEIR
53000 4455480 38007430 3429 2174 18 CARDINAL OPERs COMP.
527490 4462400 6213400 333 29046 19 SATRALLOY INCe
53250 4462460 51060 le468 3446 20 STANDARD SLAG CO.
532450 4466470 1563400 4e13 35349 21 AHOELING=PITTSBURGH
533450 4463620 235100 2400 5e¢1 22 WJHFELIWG=-FITTSBURGH
532470 4467.00 16400 Gelf 399«8 23 NATIONAL STEEL/WEIRT
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DESCRIPTION OF SITE

SAROAD Code - 50-0500-004 9 6

g

Location - Main Street, //é;/~\$
Follansbee, West Virginia \g-o
4

UTM - N-4465120 E-00534380

8 7
Monitor Height - 50 ft
Site Elevation - 740 ft MSL
0 ]/ '/ Imile
Land Use by Sector: 4 ‘2
la. Rural 4. Commercial/Industrial
1b. Residential 5. Industrial
lc. Residential/Industrial 6. Rural/Residential
1d. Rural/Industrial 7. Rural/Residential
2. Rural 8. Industrial
3. Rural/Commercial 9. Industrial
Localized sources witnin 200 ft of monitor:
Source Distance (feet) Description
Main St. 235 14,003 ADT
Visible major point sources:
Source Direction
Wheeling/Pittsburgh Steel 300°
o
Koppers Co. 290
Air Quality Data:
Year Geometric mean (ug/md)
1977 107
1978 95
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Cleared area 0.5 ac.
Unpaved lot 0.12 ac.

Cleared area 0.25 ac.
Cleared area 0.04 ac.

Cleared area 2.0 ac.
Unpaved lot 1.25 ac.
Unpaved road 600 ft.

Cleared area 0.16 ac.
Cleared area 4 ac.
Coal piles 0.12 ac.
Unpaved road 600 ft.
Cleared area 0.25 ac.
Unpaved road 100 ft.
Cleared area 0.5 ac.

One-quarter mile radius around Follansbee, West Virginia site.
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Follansbee middle school site, view to West.

o e mE

Follansbee middle school site, view to South.

183



$8T

AREA SOURCE SUMHMARY

Site: Follansbee, West Virginia UTM N 4465120 E 00534380
Emissions by sector, ton/yr
Activity
Source Category rate 1 2 3 4 5 6 7 8 9 Toral
COMBUSTION: 1,285 h.u. 2.7 3.0 1.6 0.2 3.0 neg 13.1
Residential fuel 1.4 1.6 0.9 neg 1.6 neg 6.7
Comm/Ind fuel L
Incinerators 4,822 VMT neg neg .neg neg neg neg neg
Auto exhaust o
IND PROCESSES:
Ind processes ] -
FUGITIVE DUST: -
Railroad yards 76.3 A 0.1 I 0.3 0.3 0.9 0.7 _ 2.3
Paved streets 4,822 VMY neg neg neg neg neg neg neg
Unpaved roads 4,92 VMT neg o neg
Cleared areas 31.9 A 0.2 0.2 0.2 0.1 0.7
Construction 1.0 A 2.5 2.5
Storage areas 1.0 A 0.1 0.1
Unpaved pkg lots 2.37 A 0.6 0.5 1.1
Emissions by sector, t/yr Variable value
Recap
1 2 to 5 6 to 9 Total 1 2 to 516 to 9 Total
COMBUSTION 4.1 l 7.9 7.8 19.8 63.3 49.4 12.8 | 125.5
|
IND PROCESSES 0.0 0.0 0.0 0.0 - - - -
FUGITIVE DUST 0.9 3.6 2.2 6.7 13.9 | 22.5 3.6 40.0
Total 5.0 11.5 10.0 26.5 77.2 1 71.9 16.4 | 165.5




DESCRIPTION OF SITE

SAROAD Code - 502000003F02
Location -~ Fire Station, Weirton, W.V.
UTM - N-4472080 E-0534900
Monitor Height - 45 ft AGL

Site Elevation - 670 ft MSL

Land Use by Sector:
la.
1b.
lc.

1d.

2.

3.

Localized sources within 200 ft of monitor:

Visible major point sources:

Industrial

Industrial

Industrial/Residential
Residential/Industrial

Industrial/Rural

Rural

Weirton Steel

Source

Parking Lot

Source

Air Quality Data:

Year

1977
1978

9.

Distance (feet)

Residential
Rural/Residential
Rural/Residential
Rural
Rural/Industrial

Rural/Residential

Description

Adjacent

Paved

Direction

3279 - 006°

Geometric Mean (ug/m3)

185
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Cleared
Cleared
Cleared
Unpaved
Unpaved
Cleared

NN RO

Ui

LIyt

area
area
area
road
road
area

2.3A
1.0A

f

Railroad yard 10.25A

(baseball diamond) 0.7A

150 ft
100 ft
0.2A

10.
11.
12.
13.

Cleared
Unpaved
Cleared
Unpaved
Unpaved
Unpaved

Vs
%

area 0.3A
lot 1.3A
area 0.2A
lot 0.6A
lot 0.6A
lot 0.05A

One-quarter mile radius around the Weirton, West Virginia, site.
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POINT SQURCI SUMMARY

SITZ: FOLLANSBLE Utz

X Y “MISSION DISTANCE
(KM) (KM) (T/YR) (MDD
534430 4474447 3514460 Se77
535400 46473483 47¢0e00 S5e41
535400 4473409 412400 4451
534440 4474410 139500 5658
533400 44754070 1463400 5230
53379 4474450 2465400 5454
534400 4470470 26700 3e47
534420 4474420 400 Seb4
529450 4472650 1000 550
533440 4646550 57900 0e65
534860 4464480 1700 De24
533430 4458490 94400 3492
533460 4465490 5439400 0e68
53350 4465480 3033600 0e69
533480 4465430 545400 0438
52940 4454430 149400 Tel7
530400 4455480 38007400 Ge40
533430 4480070 42000 9470
527490 4462400 621330 G447
532450 4462660 5100 le3%
532450 4466470 1353400 153
533450 4463420 331400 1e31
533470 448000 1431400 9e26
532738 4467400 16400 1457
53302 4477450 674900 Tel4

187
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32645
2591.1
14545
18948
31449
30747
28782
206&0
29052
3560
24443
21667
3100
204 e6
I57 ¢4
3182
35345

w

JURCZ MNOs & NAME

NN N

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
28

WEIRTOM STEEL/WATION
WLIRTOM STEZIL/NATION
WZIRTON STEZL/NATION
WEIRTONL STEIL/NATION
dZIRTIN STESL/NATION
JEIRTO'Y STESL/NATION
STANCARD SLAG COMPAN
INTERNATIONAL MILL S
IRON CITY SAND & GRA
KOPPEZRS CO.
INTERNATIONAL MILL S
SAMNER FIBERSQARD CO
wHTELING PITTSBURGH
WHEELING PITTSBURGH
WHEELING PITTSBURGH
SUCKEYE POWER
CARDINAL OPERs COMP.
KAUL CLAY CO.
SATRALLOY INCe
STANDARD SLAS CO.
WHEELING=PITTSBURGH
WHEECLING=PITTS3URGH
TORONTO PAFIRBOARD C
NATIONAL STTEL/WEIRT
TITANIUM METALS



881

Weirton, west Virginia

UTM N 4472080 E 005349300

Emissions bv sector, ton/vr
Activity .
o — - S S S B ¥ H
Scurce {ategor: ratcte i : 3 ‘ 4 5 g & 7 s 8 g Total
; H i 3 ] I
1 T 7 !
e | !
COMBUSTION: L e ; 1 : o
- H Py, ' .
Residential fue: 1,500 h.u. 1.0 | 6.3 neg 1.5 1.2 1 1.0 0.3 | 4. . 10.6
, : .
Comm/Ind fuel I 0.8 ; 0.5 neg | 1.5 1 Z“J”Q;§~ﬁﬁ_,;§~%, . 9.8
. | |
Incinerators 1 4 ? .
T 1
Autc exhaust 22,728 VMT neg l neg neg ! | neg | ) neg | neg
autoe exnaust ) 44,0 VI f o BEs L MEe b ! L
| i ; i ! 3 ’
T wr cor < ¢ § { t i
IND PROCESSES: ! i ; ! i i N ! -
B S e . ; + :
v N s : &
Ird processcs g ! ‘ ; , : §
o “"““““”"“’”f*"'" SRt A T DI S r ; S I T
- { i i f i ‘ i .
FUGITIVE DUST: | 4 | ! ! . a o
' ! : ! ; .
TE.8 A 25 b G2 0.3 I 0.2 0.2 0 0.2 0.5 0.3 2.2
b e - S T + t + -
22,728 VM. neg | meg ! | meg ! ; neg . neg neg
ot T e T T T e s T T 1T T “'
. ‘ : ; : i N
1.3 VM 1 neg i : ' : ) ‘ neg
S T S " i 13 -t
14.12 A 0.1 i . 0.1 o 0.1 neg L
et - 1 g
Corns v F 1o , J {
tonmstruction. 4 — S e . i . -
Aggregate sturige 1.0 A 1 : l.a 1.4
B - _ — . o tes
Unpaved pkg lcts | 3sa | 1.2 § 0.2 S 0.2 i o 18
Emissions by sector, t/yr Variable value
Recap
1 2 to 5 6 tc 8 Total 1 2 to 516 to 9 Total

COMBUSTION

1.8

6.4

12.2

20.4

30.9

20.1

81.0

IND PROCESSES

0.0

0.0

0.0

FUGITIVE DUST

2.7

27.4

7.5 4. b

39.3

Total

14.9

58.3

47.5 24.5

130.3
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POINT SOQURCrL SUMMARY
SITZ! WEIRTON UTH 534490 € 9 4472408 N
X Y JMISSISN  JISTANCE ANGLE  SUURCI M0e & NAME

(KM) (Kt (T/YR) (M1) (215)
534430 4474440 3914400 1445 34543 1 WEIRTON STEZIL/NATION
53500 4473480 4748600 1e07 3e3 2 WIIRTON STEZL/NATION
53500 4472400 41520 0e58 6e2 X2 WEIRTON STEIZL/NATION
534440 4474410 19354070 130 34661 4  ALIRTOM STEZL/NATION
533400 4475400 1423400 2417 3270 5 WCTIRTONM STEZL/NATION
52370 4474450 2463400 le6E 3336 5 WEIRTON STEZL/NATION
534900 447070 267400 1402 2131 7 STANDARD SLAG COMPAN
53420 4474420 Se30 1e39 3417 8 INTERNATIONAL MILL S
529450 4472450 1000 3437 27445 9 IRON CITY SAND & GRA
53340 446550 875400 419 15268 10 KOPPERS CQe
55460 4464480 17400 453 182e¢4 11 INTERNATIONAL MILL S
533630 4458490 G400 8e2F 1869 12 BANNER FIBERSQJARD CO
533460 4465490 943400 3.92 1919 13 WHEELING PITTSBURGH
533450 4465480 303900 4400 19246 14 WHEZLING PITTSBURGH
533480 4465430 645400 4e27 18942 15 WHEELING PITTSBURGH
533430 448070 42400 543 24945 16 KXAUL CLAY CO.
53110 4486470 55131400 9e39 3454 17 0QHIO ECISON COs/SAMM
52790 4462000 6213400 Te62 214.8 18 SATRALLOY INCe
53350 4481450 51354C0 5432 3515 19 OHIO EDISON CO0e/TORO
532450 4462460 51400 6407 12442 20 STANDARD SLAG COs
532450 44664790 1963400 3466 20440 21 WHFELING-PITTSBURGH
533450 4463420 239100 559 1890 22 WHEELING=PITTSBURGH
533470 4480400 143140C 438 32144 23 TORONTO PLPIRBOARD C
53270 4467400 16400 Je44 29344 24 MATIONAL STEEL/WEIRT
533400 447750 67400 357 36067 25 TITANIUM METALS
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DESCRITPION OF SITE

SAROAD Code - 50-~0620-006

Location - County Court House,
New Cumberland, West Virginia

Monitor Height - 55 ft.

Site Elevation - 720 ft MSL

Land Use by Sector:

la. Rural 4. Commercial

1b. Residential 5. River

lc. Commercial 6. Rural/Residential
1d. Residential 7. Rural

2. Rural 8. Industrial

3. Rural/Residential 9. Rural

Localized sources within 200 ft of monitor:

Source Distance (feet) Description
Road 52 10,828 ADT, Clean, Curbed

Visible major point sources:

Source Direction
Ohio Edison, Toronto 165°
Kaul Clay Co. 175°
o]
Toronto Paperboard 185

Air Quality Data:

Year Geometric mean (ug/m3)
1977 72
1978 78
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Unpaved
Unpaved
Cleared
Unpaved
Unpaved
Unpaved
Unpaved
Unpaved

lot 0.08 ac.
road 1300 ft.
area 0.08 ac.
lot 0.04 ac.
lot 0.04 ac.
lot 0.12 ac.
lot 0.12 ac.
road 500 ft.

— o
9. Unpaved
10. TUnpaved
11. Unpaved
12. Unpaved
13. Cleared
14. Unpaved
15. Unpaved
16. Cleared
17. Cleared

268-102

lot 0.04 ac.
lot 0.04 ac.
lot 0.04 ac.
lot 0.04 ac.
area 0.12 ac.
lot 0.04 ac.
road 1200 ft.
area 0.16 ac.
area 0.12 ac.

One—-quarter mile radius around New Cumberland, West Virginia site.
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New Cumberland court house site, view to South.

New Cumberland court house site, view to West.

193



AREA SOURCE SUMMARY

76T

Site: New Cumberland, West Virginia UTM N 4483119 E 00533119
Emissions by sector, ton/yr
Activity
Source Category rate 1 2 3 4 5 6 7 8 9 Total
COMBUSTION:
Residential fuel 575 h.u. 0.5 0.5 0.3 .2 3.0
Comm/Ind fuel 0.3 0.5 0.3 ) 2.6
Incinerators
Auto exhaust 1,301 VMT neg neg neg neg neg neg
IND PROCESSES:
Ind processes 1 _
FUGITIVE DUST: ’ —
Railroad vards 49.1 A 1.0.1 _ 0.1 | 0.2 0.1 0.2 0.1 0.5 1.3
Paved streets 1,301 vMT neg neg neg neg neg neg
Unpaved roads 16.3 VMT neg neg neg neg neg
Cleared areas 0.85 A neg neg neg
Aggregate storage 1.0 A 1.4 1.4
Storage areas 1.0 A 0.5 0.5
Unpaved pkg lots 3.22 A 0.3 0.1 0.9 6.2 1.5
Emissions by sector, t/yr Variable value
Recap

1 2 to 5] 6 to9 Total 1 12 to5]6 to9] Total
COMBUSTION 0.8 2.6 2.2 5.6 11.2 | 16.2 3.6 31.0
IND PROCESSES 0.0 0.0 0.0 0.0 - - - -
FUGITIVE DUST 0.4 1.9 2.4 4.7 5.6 | 11.9 3.9 21.4
Total 1.2 4.5 4.6 10.3 16.8 | 28.1 7.5 52.4




POINT SOURCE SUMMARY

SITE: NowW CUMEERLAND
X Y

(KM) (KH4)
53730 4496427
531400 4435420
533640 4496460
5344390 4474440
535400 4473480
53500 4473400
53440 44744110
533500 4475400
53373 4474450
53400 447070
534420 4474420
53190 4455470
529450 4472450
53000 4491400
530600 449100
5286193 4493410
533430 448070
525430 44885490
531610 4456470
533450 4481450
533470 4480400
533400 447750

MISSIOM
(T/YR)

74400
32400
233400
3314400
4768400
415400
193%.00
1463400
2465400
267400
500
163400
1000
57400
53400
172400
42400
4343290
5515100
5135490
1451403
5700

DISTANCE
(MDD
8452
Te62
84,38
5647
531
6.5:
566
Sel4
Se37
TaT0
5458
Ta86
6037
5627
Se27
6e34
1651
6e04
2656
1603
1.?7
Z2e83

L9 4483612 N
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ANGLZ
(DT5)

1767
35081
1'2
17243
1686
15945
17149
1808
17641
17549
17361
35445
1588
338e4
338e4
3333
17547
3065
330e6
1667
12944
1R1e2

SCURCT

[SARE RN SR o

o~ O

NQe & MNAME
TAYLOR9SMITH2TAYLOR
JUAKER STATZ OIL
FOMZIR LAUSHLIN CHINA
JEIRTOM STEZL/NATION
4ZIRTCN STEEL/NATICN
WOIRTON STEEL/NATIGN
JCIRTON STCEL/NATION
JEIRTON STEEL/NATION
WETRTON STEEL/NATION
STANDARD SLA3 COMPAN
INTERNATIONAL MILL S
GLOBE REFRACTORIES S
IRON CITY SAND & GRA
TRI~STATE ASPHALT #3
TRI-STATE ASPHALT #4
SWANK REFACTORIES
KAUL CLAY CO.

Fede DANDO COo

OHIO EODISON COe/SAMM
OHIC EDISON CO./TORO
TORONTO PAPZRBO0ARD C
TITANIUM METALS



DESCRIPTION OF SITE

SAROAD Code - 50-0620-005 9 6
Location - Elementary School, 5 2
New Manchester, West Virginia /1;E§>
c
UTM - N-4486350 E~00535840 4\y
8 7

Monitor Height - 15 ft

Site Elevation - 1170 ft MSL

Pt

Land Use by Sector: 0 lé’ bé Imile
la. Rural 4. Rural
1b. Rural 5. Rural/Residential
lc. Agriculature 6. Rural
1d. Residential 7.
2. Rural 8. Rural/Agriculture
3. Rural 9. Rural/Agriculture
Localized sources within 200 ft of monitor:

Source Distance (feet) Description

Main St. 58 1000* ADT, Unpaved Shoulder

Visible major point sources:

Source Direction

Sammis Power 275°

Air Quality Data:

Year Geometric mean (ng/m3)
1977 80
1978 86
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Unpaved lot 0.12 ac.
Unpaved road 900 ft.
Agriculture 1.5 ac

Unpaved road 300 ft.

Unpaved road 300 ft.
Cleared area 0.0r ac.
. Unpaved road 600 ft.
Cleared area 0.12 ac.

B~ -
o~

One-quarter mile radius around New Manchester, West Virginia site.
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One-mile radius around New Manchester elementary school site.
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New Manchester elementary school site, view to South.

New Manchester elementary school site, view to East.
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AREA SOURCE SUMMARY

Site: New Manchester, West Virginia UTM N 4486350 E 00535840
Emissions by sector, ton/vr
Activity
Source Category rate 1 2 3 4 5 6 7 8 9 Total
COMBUSTION: o
Residential fuel 0.2 neg neg neg .2 0.2 0.2 0.3 0.3 1.4
Comm/Ind fuel 4 0.2 | neg 0.2 0.2 0.2 0.3 1.4
Incinerators
Auto exhaust 1,001 VMT neg neg neg neg neg neg
IND PROCESSES:
Ind processes S
FUGITIVE DUST:
Railroad yards ) - o
Paved streets 1,001 vMT neg neg neg neg neg neg
Unpaved roads 18.56 VMI neg neg neg neg neg neg
Cleared areas neg neg neg neg
Congtruction —
Agriculture 1.5 A neg neg
Unpaved pkg lots 0.12 A 0.1 ,_9.}~_
Emissions by sector, t/yr Variable value
Recap
1 2 to 5 6 to 9 Total 1 2 to 516 to S Total
COMBUSTION 0.4 0.4 2.0 2.8 20.6 | 2.5 3.3 26.4
IND PROCESSES 0.0 0.0 0.0 0.0 - - - -
FUGITIVE DUST 0.1 0.0 0.0 0.1 5.1 - - 5.1
Total 0.5 0.4 2.0 2.9 25.7 2.5 3.3 31.5




POINT SOURCE SUMMARY
SITE: NEW MANCHISTER UT™M2 535484 F 9 4686,35 N
X Y TMISSIIN DISTANCE ANGLE  SOURCr MOe % NAME

(KM) (M) (T/vR) (MI) (323)
537430 4436420 94400 5415 844 1 TAYLOReSMITHe3TAYLOR
531400 4495420 3500 5e27 23143 2 QUAXER STATI QIL
533440 4496450 2X3400 535 34666 3 HOMER LAUGHLIN CHINA
534430 4474440 3314400 Te43d 1373 4  4TIRTON STEZIL/NATION
525400 4473483 47895400 Te32 18348 5 AETIRTON STEIL/NATION
535400 4473400 41500 8431 18246 & WIZIIRTON STESL/NATION
534440 4474,10 1992400 TebE 10647 7 WeIRTOM STEEL/NATION
53300 4475400 1453400 Tecl 19440 8 WLIRTON STECL/NATION
533470 4474450 2465400 Tett 19042 2 WEIRTON STESL/NATION
534400 4470670 26700 Fe79 lo6e7 10 STAMNDARD SLAG COMPAN
534420 4474420 SeC0 Teb2 18747 11 INTERNITIONAL MILL S
53190 4495470 165400 6630 13741 12 SLOEZE RIFRACTORIES S
523450 4472450 10400 9447 204¢6 13 IRON CITY SAND & GRA
530.00 4431400 574090 4464 3085 14 TRI=-STATE ASPHALT #3
53000 4431400 £3a00 4454 30845 15 TRI=STATE ASPHALT #4
5286190 4453410 172400 638 31141 16  SWANK REFACTORIES
533430 4480470 424900 3489 20442 17 KpUL CLAY (O
S25e30 4456490 42400 Sel4 2836 18 FeJe DANDD CO»
53110 4486470 55191400 2e9% 2742 19 OHIO EUISON COe/SAMM
333450 4481420 5135400 3435 2057 20 OHIO ENISON C0./TORO
53370 4480600 1451400 4el6 19846 21 TORONTO PAPIRBOARD C
5334090 4477450 57400 578 13768 22 [ITANIUM METALS
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APPENDIX C

FILTER ANALYSIS RESULTS
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GCA Filter No, 6405

Site: BRILLIANT Date: 1/2/78
43 - 9.9 - 1.81 = 31.3

Total Concentration  Sulfates Nitrates  Primary

Iron 0.71 ug/m® Arsenic 0.04 ug/m®

Classification Weight (ug/m?) (%Z of Primary)
Minerals 9 29
Combustion

Flyash 7 23
Coal Fragments and Flyash 7 24
Soot 3 9
Iron Oxide 2 5
Other

Pollen and Spores 2 6
Glass 1 4

Total 31 100
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GCA Flliter No. 6425

Site: TILTONSVILLE Date: 1/2/78

152 - 21.4 - 3.66 = 126.9
Total Concentration Sulfates Nitrates Primary

Iron 2.22 ug/m3 Arsenic 0.07 ug/m3
Classification Weight (ug/m3) (¥ of Primary)
Minerals 24 19
Combustion
Flyash 36 28
Coal Fragments and Flyash 29 23
Soot 23 18
Iron Oxide 14 11
Other
Pollen and Spores 1 1
Glass
Total 127 100
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GCA Filter No. 6416
Site: MARTINS FERRY Date: 1/2/78

36 - 9.6 - _1.74 = 24.7
Total Concentration  Sulfates Nitrates Primary

Iron 0.44 ug/m® Arsenic 0.07 H_ug/ms
Classification Weight (ug/m®) (% _of Primary)

Minerals 10 41
Combustion

Flyash 5 20

Coal Fragments and Flyash 5 19

Soot 3 14

Tron Oxide - —
Other

Pollen and Spores 2 6

Glass

Total 25 100

TR e eITIT - R r L TTITLT R OT U3 T Tmoae pEBesSS =33
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GCA Filter No. 6412
Site: FOLLANSBEE Date: 1/14/78

73 - __12.0 - _1.48 = 59.5
Total Concentration Sulfates Nitrates Primary

Iron — ug/m’®  Arsenic —_ ug/m?
Classiflcation Weight (ug/ms) (% of Primary)

Minerals 20 33
Cqm92§tion

Flyash 16 27

Coal Fragments and Flyash 8 14

Soot 5 9

Iron Oxide 7 11
Other

Yollen and Spores 4 6

Glass

Total 60 100
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GCA Filter No. 6429

Site: WEIRTON Date: 1/4/79

152 - 12 (est) . 1.5 (est)= 138.5
Total Concentration Sulfates Nitrates Primary

Iron - ug/m3 Arsenic - yg/m?

Classification Weight (ug/m®) (% of Primary)
Minerals 29 16
Combustion

Flyash 30 22
Coal Fragments and Flyash 36 26
Soot 18 13
Iron Oxide 31 22
Other

Pollen and Spores 3 2
Glass

Total 138 100
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GCA Filter No, 6423

Site: STEUBENVILLE (ADAMS ST) Date: 2/8/78

37 _ 9.0 _ 3.7  _ 24.3

Total Concentration Sulfates Nitrates Primary

Iron 043 ug/m® Arsenic 0.017 ug/m?
Classification Weight (ug/m3) (% of Primary)

Minerals 9 38
Combustion

Flyash 6 24

Coal Fragments and Flyash 6 24

Soot 2 10

Iron Oxide - -
Other

Pollen and Spores 1 3

Glass - 1

Total 24 100
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GCA Fllter No. 6414

Site: STEUBENVILLE (COURTHOUSE) Date: 2/7/78

178 - _44.5 - 1.7 = 131.8
Total Concentration Sulfates  Nitrates Primary

Iron 2.7 ug/m®  Arsenic 0.03 ug/m3
Classification Weight (pg/ms) (% of Primary)

Minerals 33 25
Combustion

Flyash 32 24

Coal Fragments and Flyash 49 37

Soot 12 9

Iron Oxide 6 5
Other

Pollen and Spores

Glass

Total 132 100

R A xS oamsm T oRCroz o o= Forem oTuT T Zomorees EE s B
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GCA Filter No. 6417
Site: MINGO JUNCTION Date: 2/7/78

57 - _13.0 - 0.77 = 43,2
Total Concentration  Sulfates Nitrates Primary

Iron 0.70 ug/m3 Arsenic__ 0,12 ug/m3
Classiflcation Weight (ug/m®) (% of Primary)

Minerals 16 36
Combustion

Flyash 7 17

Coal Fragments and Flyash 16 36

Soot 2 4

Iron Oxide 2 6

Other

Pollen and Spores

Glass
Stellate Hairs L 1

Total 4 100

xcitaronoL R T - R X

Note: Sample based on 10 hours of monitoring
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GCA Filter No. 6411

Site: EAST LIVERPOOL (FIRE STATION)  Date: 4/2/78

75 - 7.5 - 1.45 = _66.0
Total Concentration Sulfates Nitrates Primary

Iron 1.2 ug/m® Arsenic 0.02 ug/m3
Classification Weight (ug/m®) (% of Primary)

Minerals 16 24
Combustion

Flyash 15 23

Coal Fragments and Flyash 12 18

Soot 9 14

Tron Oxide 5 7
Other

Pollen and Spores 2 3

Glass 7 11

Total 66 100
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GCA Filter No. 6409

Site:; EAST LIVERPOOL (CITY HALL) Date: 4/2/78

52 6.7 - 1.74 . 43.6

Total Concentration  Sulfates Nitrates Primary

Iron 990 ug/m® Arsenic 0.07 pg/m3
Classification Weight (ug/ma) (% of Primary)
Minerals 12 27
Combustion
Flyash 10 23
Coal Fragments and Flyash 8 18
Soot 4 9
Iron Oxide 5 11
Other
Pollen and Spores 3 6
Glass 3 6
Total 44 100
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GCA Filter No. 6420
Site: POWHATTAN POINT Date: 4/2/78

180 - 10,8 - _3.42 = 165.8
Total Concentration  Sulfates Nitrates Primary

Iron 3.78 ug/m® Arsenic 0.10 pg/m?
Classification Weight (ug/m3) (% of Primary)

Minerals 55 33
Combustion

Flyash 36 22

Coal Fragments and Flyash 30 18

Soot 22 13

Iron Oxide 18 11

Burned Wood 3 2
Other

Pollen and Spores 2 1

Glass

Total 166 100
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GCA Filter No.

T FTIoTI. £ T.00T T LBIT L SSEUTTIASOT T -

6407

Stte:  CLARINGTON Date: 4/2/78

68 - 8.0 ~ 2.4 = 57.6
Total Concentration Sulfates Nitrates Primary

Iron 1.05 _«_ug/m3 Arsenic 0.03 “_ug/ma

Classification Weight (pg/m°) (% of Primary)
Minerals 19 32
Combustion

Flyash 16 28
Cval Fragments and Flyash 5 9
Soot 8 14
lron Oxide 6 11
Other

I'ollen and Spores 4 6
Glass

Total 58 100
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GCA Filter No. 6419
Site: NEW MANCHESTER Date: 4/8/78

38 - 4.4 - _1.92 = 31.7
Total Concentration Sulfates Nitrates Primary

Iron 0.8 _ug/m3 Arsenic 0.05 ug/m3
Classiiication Weight (ug/m®) (% _of Primary)

Minerals 13 40
Combustion

Flyash 6 18

Coal Fragments and Flyash 7 23

Soot 4 14

Iron Oxide 2 5
Other

Pollen and Spores . L

Glass

Total 32 100

il

i
|
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GCA Filter No. 6418
Site: NEW CUMBERLAND Date: 4/8/78
169 - _ 6.5 - 0.5 = 62,0

Total Concentration Sulfates Nitrates Primary

Iron 2,2 _}Ag/m3 Arsenic (.07 wug/m’

Classification Weight (ug/m3) (Z of Primary)
Minerals 45 28
Combustion

Flyash 44 27
Coal Fragments and Flyash 29 18
Soot 15 9
Iron Oxide 19 12
Other

Pollen and Spores 10 6
Glass

Total 162 100
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GCA Filter No. 6426
Site:  TORONTO Date: 4/3/78

155 - 6.5 - _3.05 = _145.4
Total Concentration Sulfates Nitrates Primary

Iron 1.7 ug/m® Arsenic 0.02 ng/m?
Classification Weight (ug/ms) (¥ of Primary)

Minerals 41 28
Combustion

Flyash 48 33

Coal Fragments and Flyash 27 19

Soot 13 9

Iron Oxide 10 7

Burned Wood 3 2
Other

Pollen and Spores 3 2

Glass

Total 145 100
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GCA Filter No.

6430
Site: WEIRTON Date: 4/8/78
208 - - 10.4 - 1.52 =_196.1
Total Concentration Sulfates Nitrates Primary
Iron 5.93 ug/m® Arsenic 0.008 ug/m°

Classification

Minerals

Combustion
IFlyash
Coal Fragments and Flyash
Soot

[ron Oxide

Other

Pollen and Spores

Glass

Total

Weight (pg/ma)

(% of Primary)

41

59

33

15

41

21

30

17
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GCA Fillter No. 6424

Site: STEUBENVILLE (ADAMS ST) Date: 4/9/78

106 - 8.6 - 2.4 = 95
Total Concentration Sulfates Nitrates Primary

Iron 2.83 ug/m® Arsenic 0.081 ug/m?
Classification Weight (ug/m®) (% of Primary)
Minerals 24 25
Combustion
Flyash 24 25
Coal Fragments and Flyash 16 17
Soot 7 8
Iron Oxide 20 21
Burned Wood 1 1
Other
Pollen and Spores 3 3
Glass
Total 95 100
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(:CA Filter No. 3429
S1t¢: NEW MANCHESTER Date: ,/06/78
67 -~ _ 5.2 - 2.4 = 594

Total Concentration  Sulfates Nitrates Primary

Iron_ 1,36 ug/m’ Arsenic___ 0,005 g /m3
Classification Weight (ug/ms) (% of Primary)
Minerals 29 49

Combustion

Flyash 8 13
Coal Fragments and Flyash 11 18
Soot 8 13
Iron Oxide 3 5
Burned Wood . 1
gnlmr

Pollen and Spores . 1
Glass

Total 59 100
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GCA Filter No. 6415
Site: STEUBENVILLE (COURT HOUSE) Date: 4/26/78

81 - 9.6 - 6.0 = _65.4
Total Concentration Sulfates Nitrates Primary

Iron  1.98 ug/m® Arsenic 0.10 yug/m®

Clasgsification Weight (ug/m3) (% _of Primary)
Minerals 25 38

Combustion

Flyash 12 18
Coal Fragments and Flyash 18 28
' Soot 6 9
Iron Oxide 3 5
Other
Pollen and Spores 1 2
Glass

Total 65 100




GCA Fliter No. 6413
Site: FOLLANSBEE Date: 4/26/78
75 ~ 6.4 ~ = _66.1
Total Concentration  Sulfates Nitrates Primary
Iron 1.88 ug/m3 Arsenic 0.08 ug/m3

Clasgification

Minerals

Combustion
Flyash
Cval Fragments and Flyash
Soot

Iron Oxide

Other
I'nllen and Spores

Glass

Total

Weight (ug/m®)

(% of Primary)

24

12

15

66
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GCA Flilter No. 6406

Site: BRILLIANT Date: 4/26/78

95 - 7.2 - _3.68 = 84.1
Total Concentration Sulfates Nitrates Primary

Iron 1.92 ug/m® Arsenic  0.04 ug/m°

Weight (ug/m®) (% of Primary)

Clagsification
Minerals 34 40
Combustion

Flyash 15 18

Coal Fragments and Flyash 16 19

Soot 8 9

[ron Oxide

Other

Poilen and Spores 2 3

Glass 9 11
84 100
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GCA Filter No. 3663

Site: MINGO JCT Date: 4/26/78

177 - 7 (est) _~ 2.5 (est)= 167.5
Total Concentration Sulfates Nitrates  Primary

Iron ~ ug/m® Arsenic - ng/m?
Classification Weight (ug/m3) (% of Primary)
Minerals 40 24
Combustion
Flyash 30 18
Coal Fragments and Flyash 38 18
Soot 23 14
Iron Oxide 18 11
Burned Wood 2 1
Other
Pollen and Spores 5 3
Glass 0 0
Cellulose Fibers 2 1
Carbon 8 5
Total 167 100

e

224



fe e R A AT OEE —sTmI oE

GCA Filter No. 3417

Site: WELLSBURG Date: 4/26/80

140 - 7 (est) = 2.5(est) = 130.5
Total Concentration Sulfates Nitrates Primary

Iron - ug/m® Arsenic - ug/m?

Classification Weight (ug/m®) (% _of Primary)
Minerals 31 24
Combustion

Flyash 23 18
Coal Fragments and Flyash 23 18
Soot 23 18
Iron Oxide 14 11
Fine Carbonaceous Material 6 5
Other

Pollen and Spores 4 3
Glass 4 3

Total 131 100
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GCA Filter No. 6422

Site: SHADYSIDE Date: 7/25/78
72 - 17.4 - 3.78 = 50.8
Total Concentration Sulfates Nitrates Primary
Iron 1.2 “_“yg/m3 Arsenic__ 0.06 *yg/m3
Classification Weight (ug/m%l (% of Primary)
Minerals 15 29
Conbustion
I"lyash 15 29
Coal Fragments and Flyash 10 19
Soot 5 10
Iron Oxlide 3 5
Burned Wood . 1
Other
Pollen and Spores 3 6
Glass
Starch L 1
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GCA Filter No. 6421
S{te: POWHATTAN POINT Date: 7/25/78

179 - 23.0 - 1,52 = 154.5
Total Concentration Sulfates Nitrates Primary

Iron 1.12 ug/m? Arsenic  0.28  ug/m
Classification Weight (ug/m?®) (% of Primary)

Minerals 39 25
Combustion

Flyash 28 18

Coal Fragments and Flyash 65 42

Soot 14 9

Tron Oxide 8 5
Other

Pollen and Spores _— —_—

Glass

Starch

Total

Note: Sample based on only 5 hours of monitoring



GCA Filter No. 6408
Site: CLARINGTON . Date: 7/25/78
35 - 12,0 -~ _3.54 = 19,5

Total Concentration  Sulfates Nitrates Primary

Iron  0.66 ug/m3 Arsenic_ .02 ug/m3

Clasgification Weight (uglgil (% of Primary)
Minerals 5 25
Sggbustigg

Flyash 5 24
Coal Fragments and Flyash 5 24
Soot 3 14
Iron Oxide 1 2
cher

Pollen and Spores 1 6
ylass

Total 20 100
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GCA Filter No. 6427

Site: WELLSVILLE Date: 9/11/78

269 - 24,3 - 2.5 = 232.2
Total Concentration  Sulfates  Nitrates Primary

Iron 3.4 ug/m® Arsenic 0.03 ug/m3
Classification Weight (ug/m®) (% of Primary)
Minerals 76 33
Combustion
Flyash 44 19
Coal Fragments and Flyash 53 23
Soot 42 18
Iron Oxide 12 5
Other
Pollen and Spores 5 2
Glass
Total 232 100
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6410

I R

GCA Filter No.

S{te:  EAST LIVERPOOL (CITY HALL) Date:
175 - _.23.4
Total Concentration Sulfatey
Iron  1.32  ug/m’
Classification

yiggrals

Combustion
Flyash
Coal Fragments and Flyash
Soot

Tron Oxidce

GOther
Pollen and Spores

Glass

Total

* R ST TnozrT T

Weight (pg/m3)

43

43

28

15

230

9/17/78

LT kT 149,20

Nitrates Primary

Arsenic 0,04 pg/m?

(% of Primary)

29

29

19

10
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GCA Filter No. 6428
S{te: WELLSVILLE Date: 9/17/78

93 - 27.6 - 3.3 = 62.1
Total Concentration  Sulfates Nitrates Primary

Iron 1.2 ug/m® Arsenic 0.06 ug/m?
Classification Weight (ug/m®) (% of Primary)
Minerals 19 31
Combustion
Flyash 17 28
Coal Fragments and Flyash 16 25
Soot 6 10
Iron Oxide - -
Other
Pollen and Spores 4 6
Glass - -
Total 62 100
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GCA 3422, Weirton (Fire Station), 138 ug/m3

The combustion product particulate shows a wide range in grain size prob-
ably representing a coking or steelmaking source rather than a utility boiler.

Composition

Phase Weight percent

Rubber particles 10
Flyash (coal particulate)* 50
Bituminous coal (highly

angular fragments) 25
Quartz, carbonate and

rare gypsum laths 10
Biological (spores) 5

*Includes some irregular scot particles.

CUMULATIVE FREQUENCY DISTRIBUTION

Particle size (um)

1 3 5 10 15 20 25 50

Percent (less than)

Coal
60 65 70 85 90 95 95 100
- 55 55 60 75 80 90 100
60 65 65 70 85 90 100 100
- 60 70 75 85 90 95 100
- 60 65 70 80 90 95 100
avg. - 61 65 72 83 89 95 100
Flyash
90 95 95 100 100
60 65 80 85 100
70 80 85 95 100
70 75 80 100 100
75 75 80 90 100
avg. 73 78 84 94 100
Soot
80 80 85 95 100 100
- 70 75 95 100 100
- 75 80 90 95 100
- 80 90 100 100 100
- 75 85 95 100 100
avg. - 76 83 95 99 100

45 um; flyash = 15.5 um;
15.0 um.

Notes: Largest particles sized: coal
soot
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GCA 3662, Mingo Junction, 141 pg/m3

Uniformly small grain size of opaque particulate possibly represents a
source from a utility boiler using crushed coal. Grain size relatively
smaller than GCA 3663,

Composition

Phase Weight Percent
Coal flyash (including soot) 50
Bituminous coal (pulverized feed) 10

Carbonate (fine-grained euhedral)

feldspar (very fine grained)

quartz (minor of three minerals) 10
Biological (spores) 30

CUMULATIVE FREQUENCY DISTRIBUTION

Particle size (um)

1 3 5 10 15 20 25 50

Percent (less than)

Coal
90 90 95 95 100 100 100 100
- 70 75 80 90 90 95 100
70 75 85 95 100 100 100 100
80 85 90 100 100 100 100 100
75 80 85 100 100 100 100 100
avg. - 80 86 94 98 98 99 100
Flyash
80 80 85 100 100
75 80 90 95 100
90 95 95 100 100
95 95 100 100 100
80 80 85 100 100
avg. 84 86 91 99 100
Soot
70 80 85 95 100 100
- 80 90 100 100 100
- 75 80 90 95 100
80 85 90 100 100 100
85 85 90 95 100 100
avg. - 81 87 9 99 100

Notes: Largest particle sized: coal fragments = 50 pm; flyash = 14 um;
soot = 17 pym.
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GCA 3645, Clarington, 148 pg/m3

Hi-vol filter a uniform light gray reflecting the extremely fine grain
size of all particulate. Overall, combustion products comprise about 15 to
25 percent of the filter and the remainder is mostly biological matter.

Composition

Phase Weight percent
Coal (unburned) 10
Soot 10
Coal flyash 5
Carbonate (very fine-grained) 10
Biological 65

CUMULATIVE FREQUENCY DISTRIBUTION

Particle size (um)

1 3 5 10 15 20

Percent (less than)

Coal
75 85 95 100 100
- 50 70 90 100
60 75 80 95 100
70 80 95 100 100
- 75 90 100 100
avg. - 73 86 97 100
Flyash
85 90 95 100
80 90 95 100
90 95 100 100
85 95 95 100
85 90 100 100
avg. 85 92 97 100
Soot
80 80 95 100 100
50 60 70 100 100
75 80 95 100 100
60 70 85 95 100
- 70 90 95 100
avg. - 72 87 98 100

Notes: Largest particle sized: coal fragments = 14 um; flyash = 7 um;
soot = 12 um.
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GCA 3417, Wellsburg (State Road Yard), 140 ug/m3

Filter is very similar to filter from Brilliant (GCA 3642) and Mingo Junc-
tion (GCA 3662 and 3663).

Composition

Phase Weight percent
Bituminous coal particulate 40
Coal flyash (spherical) 5
Glassy (isotropic) spheres 10
Feldspar laths and quartz 5
Biological particulate
(spores) 40

CUMULATIVE FREQUENCY DISTRIBUTION

Particle size (um)

1 3 5 10 15 20 25 50

Percent (less than)

Coal
65 65-70 70 75 85 85 90  95%
50 55 65 70 85 90 95 100
40 45 50 70 80 85 90 100
60 65 85 90 95 100 100 100
55 60 70 80 90 95 100 100
avg. 54 58 68 77 87 91 95 99
*¥100 percent of material is below 60 um.
Flyash
85 90 100 100
90 95 100 100
90 95 100 100
75 80 95 100
80 80 85 100
avg. 84 88 96 100
Soot
- 60 75 80 90 95 95 100
50 55 70 75 85 90 95 100
- 40 50 75 95 95 95 100
- 40 50 80 85 95 100 100
50 50 60 75 90 95 100 100
avg. - 49 61 77 89 94 97 100

55,5 um; flyash = 10.5 um;
29.5 um.

Notes: Largest particle sized: coal
B soot

[
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GCA 3652, East Liverpool, Fire Station, 130 pg/m®

Coal particles show considerable clumping and aggregation on filter.
May be due to condensation on larger liquid droplets (rain?).

Composition

Phase Weight percent
Bituminous coal flyash 30
Coal (bituminous) particles 25
Glassy (vitreous) flyash 15
Carbonate (very fine-grained) 15
Biological (spores) 15

CUMULATIVE FREQUENCY DISTRIBUTION

Particle size (ym)

1 3 5 1615 Y 25 50

Perceni {iecus thand

Coal - 50 55 85 90 9% 9% 300
70 75 75 80 95 95 100 100

- 60 b5 75 6Lty 95 10D
60 60 65 70 85 90 9u  Gh*E

65 65 70 80 85 100G 1Gh 100

ave. ~ 62 A6 78 8% 94 a6 99

%100 percent of all coai part:cles in this
field are below.

Flyash

60 70 75 8% U gy 10y
65 70 80 8» 100G Ly 300
75 80 90 90 95 tun 100
65 70 7S5 &% U0 10U 00
70 75 80 95 00 180 jou

avg. 67 73 80 88 97 Gy 100

800t ¢y 75 80 95 100 i0C
50 55 75 80 95 100
75 75 80 95 100 100
-~ 65 70 80 100 100
- 70 75 85 95 100
avg. - 68 76 87 98 100

Notes: Largest particle sized: coal = 51.5 um; flyash = 20.5 um;
soot = 17.0 yum.
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GCA 3663, Mingo Junction, 177 ug/m3

Filter dominated by particulate from combustion sources.

terrigenous sources. Many of the coal particles are unburned.

Carbonate from
Combustion

products show great variation in size suggesting a steel mill or related in-
dustry as source rather than a utility boiler.

Bituminous coal fragments
Carbonate (fine-grained,

Phase

well-formed crystals)

Quartz

Glassy flyash

Soot

Composition

Weight percent

50

20
10
10
10

CUMULATIVE FREQUENCY DISTRIBUTION

Particle size (um)

3 5 10 15 20 25 30 50
Percent (less than)
Loal 80 100 100 100 100 100 100 100
20 50 80 95 100 100 100 100
60 80 85 85 85 90 90 100
50 80 85 90 90 100 100 100
50 50 90 95 100 100 100 100
50 50 90 90 100 100 100 100
40 40 75 90 100 100 100 100
40 50 85 90 95 100 100 100
60 80 80 100 100 100 100 100
60 80 90 95 100 100 100 100
avg. 51 66 86 93 97 99 99 100
Flyash o5 90 90 95 100
90 95 100 100 100
90 90 95 95 100
95 100 100 100 100
80 90 100 100 100
80 85 90 100 100
70 80 85 90 100
75 90 100 100 100
90 100 100 100 100
80 90 95 100 100
avg. 83 91 95 98 100
(continued)
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Particle size (um)

3 5 10 15 20 25
Percent (less than)

Soot

75 80 85 90 95 100

80 80 95 100 100 100

50 50 80 100 100 100

30 30 80 95 100 100

30 30 80 80 95 100
avg. 53 54 84 93 98 100
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GCA 3413, Moundsville, 173 ug/m3

Fine grain size of combustion products indicates a pulverized feed source
for the coal.

Composition

Phase Weight percent

Biological (spores) 20
Coal (bituminous) fragments,

highly angular 30
Coal flyash (spherical) 30
Wood fiber trace
Quartz 10
Carbonate 10

CUMULATIVE FREQUENCY DISTRIBUTION

Particle size (uym)

1 3 5 10 15 20 25 50

Percent (less than)

Coal - 45 50 65 80 80 85 100
- 50 70 75 75 80 90 100
50 55 65 70 85 90 100 100
50 55 60 75 80 85 100 100
- 50 60 75 80 90 95 100
avg. - 51 61 72 80 85 94 100
Flzash
60 65 65 95 100 100
-~ 30 55 95 95 100
65 70 75 90 100 100
60 65 70 95 100 100
- 60 80 90 95 100
avg. -~ 58 69 93 98 100
Soot
- 40 55 80 80 80 100
- 50 55 75 80 100 100
- 45 50 75 85 95 100
- 60 70 75 95 100 100
50 75 80 100 100 100 100
avg. - 54 62 8L 88 95 100

48 um; flyash = 16.5 pm;
23.5 um.

Notes: Largest particle sized: coal
soot
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GCA 3431, Steubenville (Adams), 141 ug/m3

Heavy industrial source(s) nearby plus some '"urban" (tire rubber)
contribution.

Composition

Phase Weight percent

Biological (spores) 50
Rubber particles 10
Coal (bituminous) particles 20
Rounded slag particles (glass)

nonmagnetic 10
Coal flyash 5
Soot 5

CUMULATIVE FREQUENCY DISTRIBUTION

Particle size (um)

1 3 5 10 15 20 25 50

Percent (less than)

Coal  _ 55 70 85 85 90 100 100
- 55 60 80 85 95 95 100
- 50 60 65 70 80 95 100
55 60 70 75 90 100 100 100
50 55 60 75 80 90 90  95%
aveg. - 55 64 76 82 91 96 99
*All particles below 60 um.
Flyash
65 70 85 90 100
70 75 85 100 100
60 70 90 100 100
70 80 95 100 100
65 70 85 95 100
avg. 66 73 88 97 100
Soot g0 75 80 90 95 100 100
55 60 70 75 85 90 95 100
60 65 70 80 85 95 100 100
50 65 70 75 90 95 100 100
50 65 70 80 90 100 100 100
avg. - 63 71 78 88 95 99 100

(continued)
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Notes:

Largest particle sized: coal = 58 pm; flyash = 13 um;
soot 29.5 um.

it

Additional material that may be a combustion product is
seen as an orange-colored, isotropic, angular to sub-
angular particulate. Very small percentage of these
particles. Rough site distribution of the few particles
seen is:

(Less than size stated)

10 15 20 25 40 60 (um)

50 60 70 95 95 100 (percent)
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GCA 3642, Brilliant, 203 pg/m®

Particles similar to that found in Mingo Junction filters. Overall, there
seems to be a high concentration of combustion products from the Brilliant-
Mingo Junction area. Particulate from these areas is highly angular, with large
variation in grain size and much coarser generally. Probable that source is
from adjacent steelmaking operations.

Composition

Phase Weight percent
Coal (bituminous) particles 30
Coal flyash 20
Glassy flyash (incinerator?) 20
Iron oxide particles Less than 0.5
Slag particles Trace
Biological particles 30

CUMULATIVE FREQUENCY DISTRIBUTION

Particle size (um)

1 3 5 10 15 20 25 50 110

Percent (less than)

Coal

45 50 65 70 80 95 95 100 100
40 50 55 70 80 8 90 95 100
30 40 60 75 75 85 95 100 100
45 50 65 70 80 8 95 100 100
50 55 65 70 85 85 95 100 100
avg. 42 49 62 71 80 87 94 99 100

Flyash .5 ;5 75 85 95 100

60 65 80 85 95 100
70 75 75 80 100 100

50 65 75 100 100 100

65 70 80 85 95 100

avg. 63 70 77 87 97 100
Soot 45 59 55 70 80 90 95 100
~ 60 65 75 80 90 100 100

_ 50 60 65 80 85 100 100

- 50 60 70 75 90 95 100

50 55 65 70 75 85 90 100
avg. - 53 61 70 78 88 96 100

Notes: Largest particles sized: coal = 107 pum; flyash = 18 um;
soot = 46 um; iron oxide* = 16 um.

*Iron oxide particles were only rarely seen, most are proBably less
than 5 um.
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GCA 3659, Martins Ferry, 146 ng/m3

Composition

Phase Weight percent
Coal (bituminous) particles 30
Coal flyash 30
Glassy flyash 20
Carbonate 5
Quartz 5
Biological particles 10

Mineral particles all less than 1 um

CUMULATIVE FREQUENCY DISTRIBUTION

Particle size (um)

3 5 10 15 20 25 50

Percent (less than)

Coal fragments

- 75 80 90 95 100 100
40 55 65 80 85 85 100
- 60 65 75 80 85 100
50 60 65 75 85 100 100
50 55 75 80 85 85 100
avg. - 61 70 80 86 91 100

Coal flyash
75 80 85 90 100 100

- 75 80 100 100 100
50 65 70 90 95 100
60 75 80 90 100 100
70 75 8 90 95 100
avg. - 74 80 92 98 100

Glassy flyash

75 75 75 80 90 100
- 60 75 80 80 100
- 50 65 75 85 100
- 75 80 90 100 100
- 60 70 75 80 100
avg. - 64 73 80 87 100

(continued)
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Particle size (um)

3 5 10 15 20 25 50

Percent (less than)

Soot
- 75 80 80 75 85 100
- 30 30 35 60 100 100
- 35 50 60 60 80 100
- 50 60 65 80 85 100
- 40 50 60 75 90 100
avg. - 46 54 60 72 88 100

Notes: Largest particle sized: coal fragments = 48 ym; coal
flyash = 23 pm; glassy flyash = 26 um;
soot = 41 um.
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TABLE 3.

SUMMARY OF PHASE COMPOSITION AND PARTICLE SIZE DATA

Phase
Coal particulate Flyash Soot Minerals Biologicals Rubber
. Concentration
Date Location (ng/m3) 90 ver- 90 per-

Hg/m Weight cengize Weight ceniile Weight Weight Weight Weight
% % % % % %
) A OO NS € %) %5) @
21 March 1978 Weirton 138 25 20 50 8.5 - 10 5 10
21 March 1978 Mingo Junction 141 10 7 50 4.5 - 10 30 -
21 March 1978 Clarington 148 10 6 5 2.5 10 10 65 -
26 April 1978 Wellsburg 140 40 18 15 3.5 - 5 40 -
26 April 1978 E. Liverpool (F.S.) 130 25 16 45 10.5 - 15 15 -
26 April 1978 Mingo Junction 177 50 12 10 5.5 10 30 - -
1 June 1978 Moundsville 123 30 23 30 8.5 - 20 20 -
1 June 1978 Steubenville 141 20 19 15 5.5 5 - 50 10
1 June 1978 Brilliant 203 30 22 40 11.0 - - 30 -
1 June 1978 Martins Ferry 146 30 24 50 18.0 - 10 10 -
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GCA/TECHNOLOGY DIVISION @®A

HI-VOL FILTER ANALYSIS SHEET

= 7z -
Sample: é‘,’aﬁ Date: l/ - /- S Analyst: é ////)/( szm
Component Vol. % Wt. % Size Range (in ﬁm) and Remarks
MINERALS
Quartz 5 é
Calcite Zo 23 /'o -z,'aﬁ.r’m
Gypsum
Feldspar
Clay
Mica:
3 £
Other: /[C$§ <5 /
COMBUST%N PRODUCTS
Spherical Flyash /6 {f 1S = /{6 M
N /
Irregular, Lacy Flyash 5; / 10 -
= / /4 2 Hz.0 Ly Mo
Coal FragmentsltFu,Qsh 25 2u ).6 - 26.0 o m
Soot (oil or other) )o «.’;;' Z‘ 5 - 56 0 py b
Burned Wood f
Lron Oxide £ c; j“
BIOLOGICAL
Pollen and Spores /0 Q /.60 - JO.o
-~ . ’ At I
Stellate Hairs 724Q’ - 4
Cellulose Fibers ZQHC€ -
Starch ﬂCf ~
Insect Parts
Other:
MISCELLANEQUS
Rubber Particles
Auto Emissions
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GCA/TECHNOIOGY DIVISON @A

HI-VOL FILTER ANALYSIS SHEET

Sample: o4 1 b

pate: 5/-3-50 | amawyet A 00 AFEED

Component

Vol. % Wt %

Size Range (In um) and Remarks

MINERALS

Quartz

Calcite

25

41

Gypsum

Z‘O ) /29 t‘frw

Feldspar

Clay

Mica:

Other:

!  COMBUSTION PRODUCTS

;rSpherical Flyash /O /0 2.5 - O, M
: /
| Irregular, Lacy Flyash | /&5 | /p 2.0 - 2850 rg
! p 7
;.__,b(ml Frngments?ﬁ'/éjﬁ 20 /6 / o - jﬁ‘ ‘7‘M -
. T4

B et
| toot (01l or other) ]S //-/ é ., 5 - /7,5 Ap

4 7

: burned Wood
lron Oxide TR ACC —
i BIOLOGICAL
!
! Pollen and Spores /0 é 3.0 ~/ ,7, 2 ,}7 P
E Stellate Halrs
v?»

Cellulose Fibers >
| TRAC e )
Foes
i Starch .
- TRACL ’
! Insect Parts —
F e e , -
| Other:
! MISCELLANEOUS

» Rubber Particles

}
|
|
i
j Auto Emissions
1

P e e
|
!

=t
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GCA/TECHNOLOGY DIVISION @@A

HI-VOL FILTER ANALYSIS SHEET

Sample: (429 Date: ¢ /4 A7~ |Analyst: /_‘f/é;m
Component Vol. % Wt. % Size Range (in (um) and Remarks
MINERALS
Quartz
Calcite /5 7 [ O- 5.0 rp
Gypsum
Feldspar
Clay
Mica:
Other:
COMBUSTION PRODUCTS
Spherical Flyash Y/, '/; 2.0 " ZAdeW
Irregular, Lacy’Flyash [{ /3 2 0 = JOF Onrpme
Coal Fragments(/:]q@/‘ B0 Qé /5 - Y420 sgim
Soot (oil or other) &1:{;’ /3 ‘/--O‘ 300,/1,~
Burned Wood !
Tron Oxide :;’(‘) 72 [ =40 af in’
BIOLOGICAL !
Pollen and Spores ‘5/ d
Stellate Hairs
*Ce1]u1ose Fibers fuce —
iStarch 77ka’ -
[nsect Parts
Other:
M1SCELLANEOUS
Rubber Particles
Auto Emissions
SOV Y NSO SN, S
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QCA/TECNOOCY DIVISON 994 HI-VOL FILTER ANALYSIS SHEET

: Bample: S 4/ 2 Date: 4/ - _@'X O _ |Analyst: Q/gmmab

| Component Vol.% Wi % Size Range (in um) and Remarks
§ MINERALS

i

, Quartz — _

: TRacc

iCalcite 30 Jﬁ /,/" )57 0 ’,%W

5 Gy psum

COMBUSTION PRODUCTS

' Spherical Flyash 20 /5 3.3 - 2/0 A

t - - /

' Irregular, Lacy Flyash )0 7 2.0 - K50 e

| voal Fmgmentsle_'}?w&/\ )5 /7/ 2.0 - 770 ~7 ree

: tocot (oil or other) /O 7 .o - “Zé’, C A7

surned Wood

pR— e Bt i -

fron Oxide g5~ 7/
| HIOLOGICAL
" Poirlen and Spores /O é 1 _._.;_Z" /__j' O pp e
7
_Stellate Halrs TPcx -
Cellulouse Filbers 7Z?KP
" Sturch 7?5‘@ -
~— < e e m —— -~ S
" Insect Parts
. —-«T- fom o o e i ety e e e vt e ———
Jther:
‘L e ———
M1 SCELLANEOUS !
1
Rubber Particles ,

Auto Emissions

——— v s b e e e e e e et e — e
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'3CA/TECHNOLOGY DIVISION 0@4
1ICA/TECHNOLOGY DIVISION 004 Hi-VOL FILTER ANALYSIS SHEET

sarple /420 ate: 4/ /4 50 |vaver T 705 0 o £

e
S S

i
|
% Component . Vol.% Wt % Size Range (in um) and Remarks

MINERALS
)
' Quartz <5 3

| Calcite 25" 129 )0 1O g~
Gypsum "
r“Feldspar

Clay 3 é B

Mica:

Other:

CUMBUSTION PRODUCTS

Spherical Flyash /5 /<-/ F.0 2&.0 ~
- 7

p - ; LT

. Irregular, Lacy Flyash /o /0 1 é.o -1?0;9

N e < s

) -
: Cual Fmgmentalé’/'/vask 25 Zl-/ 2,0 - 35 .0

T J oo . cothorstl
tcot (vil or other) /0 /0 3.0 -40.0 A7~
" i LT 7

1; tutuned Wood

Lo S

; Iren Oxide TRACL -

BIOLOGICAL
Pollen and Spores 5 3

ey —————

Steilate Halrs
- O U
celiulose Fibers
“ TRACL e .
! sturch <5 /
" insect Parts ]
N e e e e e e e e e -
ther:
MISCELLANEQUS |
Rubher Particles |
: »ui0 Emissions % i '
UV S ' . | - e SO
i | :
S AU SRUUEPR S
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(SCA/TECHNOIOGY DIVISON @84 HI-VOL FILTER ANALYSIS SHEET
L&ampte: G4 ’7/ Date: 43— 3 o Analyst: &/égykm&
| Component Vol % Wt % Size Range (i um) and Remarks
T MINERALS
. Quartz <5 2
" Calcite 20 |23 2./ = ¢5.8 ag
Gypsum ’
| Feldepar
i Clay -
: Other:
\ COMBUSTION PRODUCTS
' Spherical Flyash s |5
" lrregular, Lacy Flyash 20 /9 - 50 -DF T ay i
woal Fmsmntﬁﬁlﬁyas& 4o |B8F | .5 ~43.¢ o r:m

‘oot (oill or other) /D 7'%‘; ‘y,e - 3%.0 7m

S . -

surtned Wood

B e S R [

‘ron Oxide (\5 J

RTIOLOGICAL !
. H%}len and Spores RAce | - .J_Rﬁ,_w-._

~Stellate Halrs

leilulose Fibers 7z&x1_ —

{ ;;;rch 7Z%hﬂi - V‘__j::; nﬂit-»
Inwect PartSCu)/f:)é ) lac | —
Jther: i -
MISCELLANEOUS - ﬂ

Hubber Particles

s 6 ERUUNNIp SIS S —— [

#utc Emissions

i v s o i o e e+ ke P S—
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"3CA/TECHNOILOGY DIVISION 004A

HI-VOL FILTER ANALYSIS SHEET

Bample: 641 F

Date: 4/ :57—- fo

Janayer LS o 577

|
|
{menom Vol. % Wt %

Size Range (in um) and Remarks

) MINERALS
T Quartz 5 3
! Calcite 30 =3/ 2,2 -/ F o Ay
F T o 4
Gypsum
i ¥oldapar
:: wlay
E Micn
Other:
t_
. CuMBUSTION PRODUCTS
; Spnerical Flyash s q
? lrregular, Lacy Flyash /5' /3 é Ny o YT~ Ay
L — - =T =
LY Fragments(»"ffj(z(d»;,,, 35 3¢ 2.0 - 5/.0 ry
,‘“ e — — e 7
" “oot (01l or other) S 4
turned Wood
—— e e e e
Lron Oxide <5 é
i BIOLOGICAL
i Poilen and Spores Race | —
| sicllare Hairs |5 )
| }“»&:}1111059 Fibers TRAL o ) )
i Stareh i El%e -
; T e e e etede et ——‘-rr e R SRS e et —— ——
~ Inyect Parts
) T 1 T s e e R
Dther:
¥15CELLANEOUS
. “ubber Particles
Vo e e —— o ol m——— i P.., - S, e e e
" at. Fumissions
St — JRSUIPE SOIUNIU T S - - PR .
e s e - - .";, - . - - e e e
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3CA/TECHNOWOGY DIVISION 984

Hi-VOL FILTER ANALYSIS SHEET

iﬁlmph? 647/ Date: 4/-2 -J© Ana'ystchém : gé: = |
Component Vol. % Wt % Size Ranoe(k’m pm) and Remarks
, MINERALS

' Quartz <457 1 2.

} Calcite Jo 122 ) )= 12G pgpr

! B /

¢ Gypsun

L Feldspar

é Clay

g Mica

| Sehers %{as; /6 | // 26 -/F. 0 ap r—

I 7

; COMBUSTfé& PRODUCTS ’

? Spherical Flyash /S /4/

.

S - )30 £ o

i ?iregular, Lacy Flyash /O 9 2.0 - jjloy .
0 v T -
L_onl ragments «f/ qash 206 /8 o /. /_M_S?O‘ o /}1 "
< - ~
A toot (oil or other) /5 /;7/ -_._._Z.{; - ZX:O 7 .
. burued Wood
L SRR S e _
iroun Oxide <
P-_-.— [ 5 ; S —— e ey tp s s i P
i RIOLOGICAL
: Poilen and Spores
o S 13 1
1
. Stellate Hairs TRa(y
....... £ 1 e e e o e o e e e
" lellulose Fibers 170 %p
Starch EK?%EL
"nsect Parts '
' i nt Ll - - - - R e
ither
------ ?—-« —~ b - — — —— e = S - —— et
MISCELLANEOUS |
xubber Particles f !
L] et B il ‘-"l'-"v'—' —_— R e
Auto Fmissions ] ;
e T l o i N,
| | |
- - - NN S USSR S
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LALT LIvER .

(Ciry piALL ) #/e/7

“3CA”ECHL~’QLQ.GY‘ DIVISION @04

HI-VOL FILTER ANALYSIS SHEET

(sample 5407 oate: -0 0 _|poatyer [0 o 77
{ Component Vol % Wt. % Size Ranoe (h um) and Remarks

% MINERALS

‘ Quartz 7?!%31 B

| Catctts - 25 |27 | )0 =50

» Gypsum

Feldepar

Clay

*

Mica:

PR

derers Ofs s
4

COMBUSTION PRODUCTS
pherical Flyash

S

/O

" Irregular, Lacy Flyash

§ o ——

/5 —
. A
ClGal Fragments«f [ i ;7 ZO ,{_.8.,-
toot (otl or other) /6O f?

2.2 3 ?__,_p_,\_?,__ ~

07000 a7
D20 1 FP€ 0 ag

Z'O___:‘Jﬁ.__é /u/.y v

uurned Wood

» ——

“1on Oxide

} BIOLOCICAL

Pollen and Spores

O . AU —

/O

/6 - /3.0 470

Stellate Hairs

Cellulose Fibers

TPrce

' Starch

TR e

* Insect Parta

dther:

MISCELLANEOUS
: Aubter Particles

P e

- futo Emissions




IJ‘ 1 ]J s Tf%’r\i ’,:'J

T 4/ 7 pie st

ICA/TECHNOLOGY DIVISION @84

{ HIl- VOL FILTER ANALYSIS SHEET

i

Bample: L4270

Date: fyf‘/ ~ 50

_Ana!ysfq%f é/@w@%

ks
i

Gomponent Vol. % Wt % Size Range (in um) and Remarks
MINERALS
 Quartz <5 /
Calcite 30 |32 ) o 22.0n
Gypsum 4
; Feldspar
E Clay
Mica:
i Other:
COMBUSTION PRODUCTS
| Spherical Flyash )5 /3 2.0-/3.,0 At s
[ 7
' Irregular, Lacy' P;lyash /O 7 4/ O “.3é O /\-71 .y
Coal Fragmentsf f/yssh | 20 /8 | 2.0 65 .0m m
~ /
~oot (01l or other) . /5 /3 319““; _43 '0..:,7 .
surned Wood <5 2
1:m Oxide i 3 // t -
 nIoLocicAL o
' sollen and Spores <5 /
' ‘Stellnte Halrs ) S
: \ij.cillulose Fibers 7?4(3« /«”jv —;:‘ o ——N;—t—:w—“ S
jeren [Rue . )
Insect Parts
Jther: a - o
 MISCELLANEOUS I
rubber Particles
: -":':t“o Fmissions IR
S i




(e

7/&/7(

AT
J/V/

(ICA/TECHNOLOGY DIVISON 004

7 .

HI-V

OL FILTER ANALYSIS SHEET

Bample: 407

Date:

1-/-80

(\Salyet Jfg A (g AFFAD

omponent

Vol %

wt. %

Size Range (in um) and Remarks

i

f

}

i

| MINERALS
' Quarte

——

3

-3

.
"Calcite

25~

27

¢ Gypsum

- Feldspar

/¢ =30 .0 A~

! Othor:

[

| COMBUSTION PRODUCTS

! Spherical Flyesh

§ ————

/5

i

. irregular, Lacy Flyash

/
Loal Fragments&/ﬁ1a54

/O

" ‘oot (o1l or other)

. Bburned Wood

[Rice

tren Oxide

BI0LOGICAL

roeilen and Spores

/0

Stellate Halrs

. veliulose Fibers

JRAte..

v Starch

inscet Parts

dther:

MI5CELLANEOUS

Rubter Particles

Enissions

AU
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ST

- .
N AN

4

;.

w7 -

-

)4/ # ¢

3CA/TECHNOLOGY DIVISION 004

f/jaéajl//it

HI-VOL FILTER ANALYSIS SHEET

. Sample:

6424

Date: -/ -0

aoatyst: 7 /5 200 ATEZ

‘ Cemponent

Vol % Wt %

Size Range (in um) and Remarks

MINERALS

; Quartz

[y

Calcite

25

Gy psum

Foldspar
e

i Clay

| —

P Mica:

>

. Other:

1 COMBUSTION PRODUCTS
! $pherical Flyash

irregular, Lacy Flyash

/
oAl Fragments{ffl‘ /

woot (vil or other)

o —t

curned Wood

i I

" lion Oxide

b —
| BIOLOGICAL

" Pollen and Spores

<5

' Stellate Hairs

]

. Zelluleose Fibers

T __ | /Racs e
. Starch

inscet Parts

Yther:

M1 SCELLANEQUS

itubber Particles

sute Fmiswsions

.
i

]
|
=
}
i
i
i
!

257




UDie <5 N

4/la4i7c¢

SCA/TECHNOIOGY DIVISION 0®4

HI-V

i!}amplc: LA 30

s, [t e B
‘;/C) ):,/(a‘

i
)

OL FILTER ANALYSIS SHEET

Date: ‘/ '/é X o

nowyst o7 777 e {o T

Vol. % Wt %

Size Range (\n um) and Remarks

Component
t
MINERALS

, Quartz

'
' Calcite

2o 2]

"
H

. Gypsum

; Feldepar

/'__9__:__‘50/0 A.;{ A Vo

IL.. e s—— e e e e+ e i 4 e i oo
i Clay

| Mica

| Other:

|- —

1}

CoOMBUSTION PRODUCTS

Spherical Flyash

i Irregular, Lacy Flyash R
- - \ /s 1 /50
Loal Fragments €4/ . / O
S 2o \/F . 7
pot (uil or other) /O j J o
1 vurnea Wood

irun Calde

i RIOLOGICAL

I Prllen and Spores

S5tvllate Halrs

’ Cellulose Fibers ﬁ% -
T Mo | = L e
E Starch
P - e e e e e o - e e
insect Parts
Yhere
e S S . —_
M1SCELLANEQUS
subher Particlaes
. iutoe Emissions i

258




/
/.

e/ O He s

//z’«

3CA/ TECHNOLOGY DIVISION 004

Hi- VOL FILTER ANALYSIS SHEET

Date: 6’ ‘/ 5/0

-y

Anatysr :j/

Vol %

Wt. %

Slze Range (In im) and Remarks

Z

, Calcite

38

/ o “/éfa 92 ,;/ Fr—

i Gypsum

Feldspar

L - —
' Clay
P Micac:

" Others

COMBUSTION PRODUCTS

" Spherical Flyash

[0

1 irregular, Lacy Flyash 122

Clnal Fragmvnts¢/7y4éh

Ve emem o emn

125

toct {v1l or other)

1o

. wvurned Wood

- Sy SN

: Oxid r—b:" f- « )
irun Oxide < !
oo m e é.ﬂ.__,‘j \}‘.- - et e —_— ———— [T
‘ RIOLOGICAL |
; follen and Spores TE&LCQ— ]
Stellate Halrs :
R e e e e m e < i e e e e e
; Cellulose Fibers ﬂ?ﬂﬁﬂ- —
 Starch 71?%Hﬁ
..... _1, - v o e e vt _ ——
‘usect Parts ’
S U —— - e et
Odther:
- . SRSRRURNY S - e - -
241 SCELLANEOUS |
§
Aubber Particles ! ,J
oo Emissions '




tr bt Cun:e

EK LA

CA/TECHNOLOGY DIVISION 004
t

L5/ F 5

76 7/4f£§4//7~

HI-VOL FILTER ANALYSIS SHEET

B
}

Satmple: Y18 Date: /-4 ~50 Analyst: szf @@W
Sompcnent Vol % Wt % Slze Range (in um) and Remarks
| MINERALS

? Qusartz

Y S

:Ca]cite 25 28 /.0 fé{zéqm

i

: Gypsum

i Feldapar

; Clay

g Mica:

i Qther: i

I

. COMBUSTION PRODUCTS
. Spherical Flyash

/8

| 20
|- -
: irregular, Lacy Flyash

/0

!
cCen: Fragments gf?TQSA 21()

/81

" “aot (uil or other)

e,

7.

- surned Wood

[ -

Lvon Oxide

/2

Ao e

§IOLOGICAL

/0

" Stellate Halrs

|

: . o

. Poilen and Spores
!

!

e

: Cellulose Fibers

R TRACE =
i starch
Inscct Parts
Other:
MISCELLANEQUS
Rubtrer Particles |

Autoe Emissions
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B
& - L Foo

s
-

iy ’

£

-
s

3CA/TECHNOLOGY DIVISION 90A

: 2
Ar / ‘)

HI-VOL FILTER ANALYSIS SHEET

_sample L4 7(,

i Component

Vol %

Date: ‘f -5 *_XQ i MEAna‘lf_t:/; ? ;,m

W% Size Range (i um) and Remarks

MINERALS

Quartz

TRucCe

P

. Calcite

Pp——

- Gypsum

/ O "éo,a,;,m

- Feldspar

Clay

Mica:

" Cther:

COMBUSTION PRODUCTS
Spherical Flyash

2~

Irregular, Lacy Flyash

/0

~B

i {oal Fragments;'F/.765&

/7

:cot (oil or other)

. burned Wood

Qﬁ N

{ron Oxicde

*‘;

i RIOLOGICAL

, Pollen and Spores

" 3tellate Hairs

Leliulose Fibers

tarch

‘nsect Parts

ther:

MISCELLANEOUS

tthber Particles

aute Emissions




: C o
Moy Oorg L8 Y le it &7

ECA/TECHNOI.OGY BISON 0@& e
| HI-VOL FILTER ANALYSIS SHEET

Sample: 3429 Date: < /¢ Jo  |Analyst Cy g//

L e d0  [NMAVAT C
[ Vol % Wt % Size Range (in um) and Remarks

‘ MINERALS
? Quartz

;(Calcite 2o 2.2 m‘l‘b '/7‘0ﬁh- N

-3t

Feldspar

iClny 25" Z? 2.0 - ‘7‘5 OLQH-\_,

. Mica:

[ — [— e — RS

- Jther:

CUMBUSTION PRODUCTS
Spherical Flyash gs" AJ

!
{
'
i

Irregular, Lacy Flyash .
o : /0 9_1, =0 37, O 4t
(ol Tragneats £ilyask 20 1 )8 CO 4T O
ont {(v1l or other) - L O
ot B VE R B A Ry

Lurned Wood ) /

[1on Oxi.'= <5 :\5"

o i s bt l T T T - P

; BIOLOGICAL

! Yo.len and Spores <S /

[P bo om0 mm mam © e e cmem mmen s Mm% e e emame e e e

Stellate Halrs {

b e i B U UV
. Zellulose Fibers 4€§zém~ -
i Starch

. ol b e e i e i e e

Inscct Partas

| O S e § B T mmee  m e e -

Other:

MISCELLANEQUS

" Rubber Particles

suto Emissions

e —e - P " - —— - - — e = - U U
S - S NSV SHNSURS SV — - . [ e e et
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5 1

Yo o b (e

2

P

(

. 3 ’

Te i e vl ) z//zé’/?;/ g/l’{/j/m
o 7/

ACATEINOLOGY. DV 994 HI-VOL FILTER ANALYSIS SHEET
i Sampie: é’/ / 5 Date: ‘4/ :3 5/0 Aga'yat: J/ /j’m& ZZfC_
% Component Vol. % Wt % Size Range (in um) and Remarks
MINERALS
' Quartz 5 5 ~ B
" Calcite 30 | 33| [0 DFO rp e
G; psum
Feldepar o
Clay )
Mica:
Ochor: -
%b COMBUSTION PRODUCTS
E Spherical Flyash /0 g 3.0-2/ 0 ao,

] O

i lrregular, Lacy Flyash

- — , e T 7

L\,om Fragments/e“[‘/?aj/) 30 28 -.m__f.',g:._,‘ - DGO As
soot (oil or other) /0O 9 2.3 - 4/3 g .

- 7

f Burned Wood

' Iron Oxide <5 5

i BIOLOGICAL

§ Pollen and Spores <5 ;;

! Stellate Hairs

' seliulose Fibers [2uce |

. Starch TZece !

Insect Parts

Jther: |

MISCELLANEOUS i

Rubber Particles

~uioe Emissions

263



Lo

o

! !
JELI

; -

£y

SCALTECHNOLOGY DIVISION 004

HiI-VOL FILTER ANALYSIS SHEET

i 8ample: CYr> Date: #/ ~,$ 50 |Analyst: %{;;;wé%

| Gompanent VL% WL% " Size Range (in um) and Remarks

: MINERALS

! Quartz ;5“ 5

?Calcite 30 32 ,_,:Z:,/___/J ?/q”\_

; Gypsum o

g Feldepar

-

i ;thur:

E COMBUSTION PRODUCTS B S

| Spherlcal Flyash Jo J ST IS B

R R R T
,“’u;a“]w?rﬂgmentsl.. iHiqaty | 95 973? | Yo - 3 Z q__f};w
ant (vil or other) Yo ‘7 4 4f __“/'7 Y

currned Wood

+ron Oxide e //
1 B10LOGICAL
t 'orlen and Spores 5 3
( Stellate Halrs l
S e - _—
_ seliulose Fibers /?7(? -
‘/ ‘HuY‘Ch m/?@ -
Insect Parts
COther:
M1 SCELLANEOUS
dutber Particles J
- - —— *‘.‘,- [EUUOTS SURR — — - _—
suto Emissicns [
R ——-«——«a]s.—« B Tw - -4 ~ -~ - — © o r——————— e e )
e T . _ — ;
!
SO SR S I
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PN LAy T '}7—? é/"'}’ A

GCA/TECHNOIOGY DIVISON @@4

- 3
14 a4

HI-VOL FILTER ANALYSIS SHEET

Ay S |Analyst: SSéfé’Iﬂ/uaﬂ/%’

1[1.74

Sample: 44 o6 Date:
Component Vol. % Wt % Size Range (in um) and Remarks
MINERALS
Quartz ,f é
50 |34 | 1o~ 20 ym
7
Gypsum mce -
Feldspar
Clay
Mica:
oser: Tless o |1 2.5~ 150 4m
COMBUSTION PRODUCTS
Spherical Flyash /10 ? 25’ -12.0 ~
Irregular, Lacy Flyash 1o -
: / ? Z o 3‘7‘ 7M
Coal Fragments {F/,15$A 20 /? 25 - 2.0 ~
Soot (o1l or other) /O 3.3 - 30
. X~
g gy on
Burned Wood 'm&CC -
Lron Oxide -
BIOLOGICAL
Pollen and Spores 5 3
Stellate Hairs
Cellulose Fibers -

Starch

Insect Parts

Other:

r R —_——

MISCELLANEQUS
Rubber Particles

| Auto Emissions
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HI- VOL FILTER ANALYSIS SHEET

Sample:

Date: D )b/'f C

PR T

ol /

Component

Vol% Wt. %

Size Range (in pm) and Remarks

- —
MINERALS
Quartz ‘5 v
Calcite ZO Z’Z/
..__.-._.*7._‘_“_~_._ e et e i e e e
Gypsum /f ~
Feldspar
O T VR — —
Clay
Mica:
Other:
COMBUSTION PRODUCTS
Spherical Flyash /(/? 5/)
A U
lrregular, Lacy Flyash | /() JZ
Coal Fragments £f/ qsh 25 73
Soot {(oil ur other) /5 /L&
Burned Wocd Ab/ )
Tron Oxide ;j/ ”
%} BIOLOGICAL
Y Pollen and Spores 4 5
t e m e e v o e e ..TA - -t - - - -— — e e g
Stellate Halrs
Cellulose Fibers 25" f
— — b - S,
Starch
" — RS P SO — e —
Insect Parts
— DU S e e e e e e
Other:
v o~ “WL” — s e e o e e e .
MISCELLANEOUS
Runber Particles
Auto Emissions |
e B e
] !
T" E N ‘5/ - ) T
e peleell 512 1 e




GCA/TECHNOLOGY DIVISION e®s | I N
R S L HI-VOL FILTER ANALYSIS SHEET
e e - . J—
semple: 34/ 7 Date: J—f - SO Analyst:é’zl, V0 ne AT TES
Component Vol. % Wt. % Size Range (in um) and Remarks
MINERALS
Quartz zé/ 7
Calcite ZO ZZ
Gypsum
Feldspar
[N SRR NS UM, - -
Clay
L _— e b e B -
Mica:
other: 5 <
c ]/a:& _{ R
COMBUSTION PRODUCTS
Spherical Flyash 0 ?
Irregular, Lacy Flyash ) 7
Coal Fmgments;’F/‘{q,L 70 /%
Scot (o1l or other) 70 /%
Burned Wood
Iron Oxide j/ /]
o B ST - — - e e am s e —— et e . —
B1OLOGLCAL
Pollen and Spores 5 3
Stellate Hairs
Cellulose Flbers T —
L S S S e —_
Starch ’// —
! Insect Parts
J— NS SV — e — ——
i Cther:
r- U —— — »-»—TLN»———-‘ s s e e e - - —— s e -
« MISCELLANEQUS
Rubber Particles
r—-‘—\-—- - el S e e —— - e — - - i a1 e e
Auto Fmissions
e B e e
fl ne Lot b o f.fuj_r;v{lf,;/m_«,(k, S 5 L
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ShooL oIt fle | Fi g7

e e 3

SCA/TECHNOIOGY DIVISION ®@A e
TR e e HI-VOL FILTER ANALYSIS SHEET

Sample: 64922 Date: A/_~~/ v -§O Anafyathzz ;M

|
|
; A A A st
}

Component VoL % Wt % Size Range (f um) and Remarks

MINERALS

Juartz

Calcite 1251291 0 9 Orpme

Gypaum

CUMBUSTION PRODUCTS

“uwldeper
[ — —~ -—
i Clay
f—- P
| Mica
! |
b e e o P —
i “ther
} —
{
!
i
|

§pherical Flyash 20 /? o __ﬁ/O, . 02/ _fif‘f P

% irregular, Lacy Flyash /O /0 _3 o - cjj O,\/W\

P

. (-
soai Fragments € /7y 54 2O
-~ a4 /7 |

. oot (vil or other)
' »/0 /0

" burned Wood <5 /

FUR ——— SIUGUNI UNSARUNpRIpIIN VPO

: Tton Oxide <5 0/

| 410LOGICAL

— 1~

t “o.len and Spores /O é _/ O - 2O ,% A

! Stelliate Halrs

Jeliulose Fibers 2
L /{IZ&L@ I R o .
‘tarch <5 ]
Inrect Farts
Gther:
ST B e e e e e
M1SCELLANEOUS
dubber Particles
<uzu Fmisaions
T N S | B —
SRR SRR S -
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Cow g T E M PO/ VT 7,95— 78 /77/¢'d/w3

GCA/TECHNOIOGY DIVISION @@A

HI-VOL FILTER ANALYSIS SHEET

Sample: Mé*/ 2| Date: 4/-/& - &0 |Analyst: /%Wﬁl‘—jﬁ

Component . Vol.% Wt % Size Range (in tm) and Remarks

MINERALS

Quartz 4¢; 21

Calcite 20 |23 /.0 - /-5'9’7’”

Gypsum

Feldspar

Clay

Mica:

Other:

COMBUSTION PRODUCTS

Spherical Flyash /O

20 /5.0 gm
P4

Irregular, Lacy Flyash /0 3/0 ] ‘7/0 ?m

-

' e
Coal Fragmentsf,i—lr,//, IS 45

<

- /o 3. 6317.ns

~0 :?E ~» ~O

Soot (o1l or other) /0

Burned Wood

Iron Oxide g:; :;

BIOLOGICAL

Pollen and Spores

Stellate Hairs

Cellulose Fibers ﬂ?ﬁ(ﬁ

—

Starch ‘f;/ J

Insect Parts
-

Other:

MISCELLANEOUS
Rubber Particles

Auto Emissions
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; \
? . . ” S ' P
. )- ,..'/L'* el s ‘4 /‘/ f / ',' e /,I ;} .
. PO /

3CA/TECHNOLOGY DIVISION 094

; HI-VOL FILT‘ R ANALYSIS SHEET

T Sample: 4408‘ “ Date: ~/- / 8’0 Analyskﬁéfw.@&%

| Component VoL % WL% Size Range (i um) and Remarks

; MINERALS

: Quartz <X 2

' Cslcite ZO 23 /O - ,_97‘0 Ay

' [ A -

« Gypaum

Feldspar

—

i Clay

|

‘ Other.

. i
cat |
|

t
: CUMBUaTION PRODUCTS
l
§
)

Sf:herical Flyash 20 /6} - 3,0 1?&5‘, 0 AS A—

1
§ lrregular, Lacy Flyash 5 4-

[ — — s s e - -

écoal Fragmentssf;'/«/u«gl] 25 2.4 2. - Q_/.FC) ~ r—

B v - —_—
'

Seot {oll or other) /5" /?/

!
i Larned Wood

[ Iron Oxide 45 ’?.

RIOLOGICAL

Pollen and Spores /0 é =2 O 1/7 ' O/q e
Stellate Halrs /

i e ot

ellulose Fibers /Z‘ua —

C e

“tarch

e e e e

Insect Parts

dther:

b e g

{

—

M1 SCELLANEQUS

Aubher Particles

RPN

!

i Auto Emissions

'
i
4

s .
' .
[N U PRI ST R U S
h

f \
¢ .

A S i
1 t

|
!
i
!
!
z
!
I
!
?..—_—— =
i
1

i
i
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\WE LT Vi ' ‘ YAy

' 3CA/TECHNOIOGY DIVISION 004 v
SR SRR S HI-VOL FILTER ANALYSIS SHEET
| Bample: 642 F Date: 4/-/5 SO Analystwm@d;
f Component Vol % Wt. % Size Range (in um) and Remarks
=, MINERALS
5 Quartz
- —— _
Calcite 30 |33 /6 =205 g s
o - 7
! Gypaum
i Feldspar
; Clay
5 Mica: i
" Other:
. -
' COMBUSTION PRODUCTS
| Spherical Flyash </ NN,
- /5 |/ Y A 2. </ o e
i Irrepular, Lacy Flyash :5“ 4"

. . ! _ T -
~<oal }rngments/c,,/‘/dbh Z{ 23 Y o - //4/ O ) e
R y e & S 7

foot {(oil or other) Z O /8" ] Z o - _f() O~
: i T T 7/
~ surned Wood L

Itoun Oxide

| BIOLOGICAL

' Pollen and Spores

e

% Stellate Hsirs

| Lellulose Fibers

©Sstarch

—am s

inscct Parts

rher:

M1SCELLANEOUS

“ubber Psarticles

Auto Emnissions




N, LSVl £ C,?//7/7<S> 7’“3/7__//'},,7“!
7

GCA/TECHNOLOGY DIVISON @@4

HI-VOL FILTER ANALYSIS SHEET

sample: LY 78 Date: & -/¢"-F Analvsp;/gj/m%

Component Vol. % Wt. % Size Range (ln um) and Remarks

MINERALS
Quartz ‘-5 !

Calcite 25 20 [0 " O O sy
Gypsum 7

Feldspar

Clay

Mica:

Other:

COMBUSTION PRODUCTS

Spherical Flyash 25 | 25 /0= /2.9 0y i
2

Irregular, Lacy Flyash <‘5‘ R 3.0 &7 U rt e
Coal Fragmentsf'/-:/yaﬂ\ 2.5 Zg 7. - 8.0 [’w
/
Soot (oil or other) /0 ) GO NS ) s e
Burned Wood 4
Nwl:fm Oxide /72(’( —
BIOLOGICAL
Pollen and Spores /0 6 /'S A/b‘.aqw
Stellate Halrs ' /
Cellulose TFibers ];zcwﬂ —
Starch /!r’ .7“
Insect Parts Trace | —
»Other: a
N MISCELLANEQUS
Hff?ber Particles /deE -
Auto Emissions
S — - S AU SN
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ST Are RPoo (C‘T.\' ,L,L;H_L)

?//7/78 /79&3/""}

GCA/TECHNOLOGY DIVISION @#@4A

HI-VOL FILTER ANALYSIS SHEET
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APPENDIX D

SUMMARTES OF SYNOPTIC WEATHER CONDITIONS
ON SAMPLING DAYS

2 January 1978

Rapidly moving cold front just east of study area at start of period.
A 1010 mb low north of area deepens and moves northeastward. High
pressure ridge dominates western part of U.S. Light-moderate
westerly surface winds indicated. Overcast with light snow showers
most of day. Little accumulation.

14 January 1978

A 999 mb low near Cape Hatteras at start of period. Moves up Atlantic
Coast during day. Light-moderate northerly winds indicated., Overcast
with snow throughout day. 1.8 inches accumulation.

1 February 1978

A 1033 high centered west of study area at start of period drifts
slowly eastward during day. Ill-defined high pressure area breaks
in two with main center near Cape Hatteras at end of period. Winds
very light and variable. Overcast much of period. Snow showers
early in period. Little accumulation.

7 February 1978

A 984 mb low centered off the coast just east of Philadelphia at the
start of period moves rapidly northeastward during the day. Large
high pressure wedge dominates central part of country. Moderate
northwesterly winds early in a.m. decreasing during the day. Over-
cast much of period. Light snow and snow showers morning and evening.
Light accumulation.,

13 February 1978

A 1020 col over area at start of period. Very weak gradient. A

1002 low developing in Oklahoma moves east-northeastward during day
and is just to the southwest of study area at end of period. Winds
shift to northeasterly and increase in speed during day. Overcast

by midmorning. Snow breaks out in early afternoon; 1 in, accumulation.
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19 February 1978

A 1005 low east of Cape Hatteras at start of period with cold front
crossing Florida. Low deepens and moves east-northeasterly during

day. Weak and poorly defined pressure gradient throughout period.

Few snow showers early a.m. Very little accumulation. Skies clear
by 10 a.m. Some midday cloudiness.

9 March 1978

Eastern U.S. dominated by 1027 high centered over northwest Iowa
during the start of the period, plus 3 weak lows in the southwest,
Low on Gulf Coast deepens to 1005 mb and extends northwestward to the
remains of low in Kentucky during day. Weak gradient over study area
throughout period. No precipitation.

21 March 1978

At the start of the period, a very weak frontal system extends from
the Atlantic onshore at Hatteras, northwestward to point just south
of study area, then westward, then southwestward to Texas. Also, a
weak cold front extends from a 1006 mb low in northern Minnesota to
northern Texas. During the day the two fronts merge and pass the
study area. Wind shifts from southerly to westerly. Brief rain
showers from 1 to 6 p.m.

14 April 1978

High pressure ridge extends from North Dakota and Minnesota to the
Carolinas throughout the period. Gradient weakens as Atlantic low

moves off to the northeast. Light westerly flow indicated. No
precipitation.

26 April 1978

Extensive low pressure area (1008 mb) extends from Florida northwest-
ward into Tennessee at start of period with north-south ridge further
west. Low intensifies, moves northeastward, and is over Hatteras at
end of day. Northeasterly winds indicated. Overcast, but no
precipitation.

20 May 1978

A 1020 high to south of study area with weak cold front extending from
Lake Superior southwestward at start of period. During the day, a
1005 mb low forms on the front, moves eastward north of the Great
Lakes, and the cold front approaches the study area. Southerly winds
increase in speed as front approaches. Increasing clouds. Light

rain in evening.

26 May 1978

High centered near study area all of period. Light, variable winds.
No precipitation.
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1 June 1978

A 1008 mb low centered in North Dakota at start of period moves to
northern Lake Superior during day. Cold front from this low approaches
study area from west. Associated warm front extends eastward through
Great Lakes, moves southward as a weak cold front and reaches
Pittsburgh at 1300 EST. Light, variable winds indicated.

7 June 1978

Remmants of low in northern Texas, dissapating east-west front

through Carclinas and Tennessee, and a cold front along the Canadian
border at start of period. During the day this cold front moves
southward and extends from Lake Huron to Oklahoma at end of the day.
Light, variable winds at start. Gradient tightens as front approaches
and winds become southwesterly. Precipitation from 6 a.m. to 4 p.m.
Overcast throughout.

7 July 1978

Study area on back side of high centered just off Atlantic Coast at
start of period. Weak frontal system moves eastward during day
reaching Chicago area by end of period. Light south-southwesterly
flow indicated throughout. Haze.

13 July 1978

A 1021 high centered over study area at start of period moves eastward
during day. Cold front approaching from the west reaches northwestern
Ohio by end of period. Light, variable winds at start of period become
southerly and increase in speed. Becomes overcast by midday.

19 July 1978

Study area between two frontal systems throughout period. Weak
gradient and variable winds. Southeast to southwest flow indicated.

25 July 1978

A 1023 mb high centered near study area and remains of stationary
front to the south at start of period. Light southeasterly flow.
Cloudy but no precipitation. During the period the high moves
northeastward and the flow becomes southerly with the approach of
frontal system from the northwest. Weak low forming along Atlantic
Coast.

31 July 1978

East~-west frontal system south of study area at start of period.
Overcast with rain showers, fog and haze. Weak low forms on front
and moves eastward. Showers over by midmorning. Variable winds.
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6 August 1978

High pressure ridge extends northeasterly from Missouri to the Great
Lakes at the start of the period. Stationary front just south of
study area. Rain showers, fog and haze. Cold front approaches from
the northwest and weakens. Low forms on stationary front southwest
of study area during period. Winds light and variable.

12 August 1978

Weak stationary front extends from eastern Pennsylvania westward below
study area to low in Kansas at start of period. Little activity along
front during day. Mostly overcast with haze and fog. No precipitation.
Variable winds.

18 August 1978

North-south ridge line over study area at start of period moves slowly
eastward during the day. Withs its passage, light variable winds
become southerly, but remain light. Clouds increase but no precipitation.

24 August 1978

A 1023 high centered over Virginia at start of period with east-west
front north of study area. Front moves southward but remains north
of the area thoughout the period. Light southwesterly flow indicated.
Increasing clouds, but no precipitation.

30 August 1978

At the start of the period, tropical storm Debbra is located over
southeast Arkansas. Cone frontal system extends northwestward from
southeast Texas to the Atlantic Coast near Washington, passing

slightly below the study area. Also, a cold front over Lake Superior
is moving rapidly southeastward. During the period the remains of
Debbra merges with the first frontal system and approaches the study
area, and the cold front reaches northwest Ohio. Rain and fog through-
out the day. Variable winds.

5 September 1978

A 1020 high centered west of study area at start of period with
east-west cold front north of Great Lakes. Region of high pressure
remains over area throughout period. Light, variable winds,

Clear skies.,

17 September 1978

At start of period an east-west front extends from Massachusetts
through study area, then westward. Influenced by the remains of a
north-south cold front advancing from the west, a weak low forms
west of the study area. Flow remains southerly but increases
slightly in speed. Overcast, fog and haze. No precipitation.
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11 October 1978

High pressure ridge extends southward along east coast throughout
period. Light southerly flow indicated. Increasing cloudiness during
the day with rain shower in evening.

4 November 1978

High pressure ridge extends southwestward over study area throughout
the period. Very light, variable winds. Some fog, smoke, and haze.

10 November 1978

Very weak pressure gradient over study area throughout period.
Light, variable winds. Fog until early afternoon. Some haze. No
precipitation.

28 December 1978

Axis of large high pressure ridge moves eastward over study area
during the period. Light, variable winds.
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! APPENDIX E

CHEMICAL ANALYTICAL METHODS

ANALYTTCAL METHODS

All samples for atomic absorption analysis were prepared by a hot acid
extraction; the procedure used is outlined in "General Atomic Absorption
Procedure For Trace Metals In Airborne Material Collected On Membrane Filters"
(Section 822 in Methods Of Air Sampling And Analysis, 2nd Edition, American
Public Health Association). Lead and iron analysis was done by direct flame
AA; Mercury was analyzed by the Cold Vapor method; graphite furnace AA was
used for arsenic and vanadium analysis.

Samples to be analyzed by ion chromatography were prepared by extraction
in hot water.

QUALITY CONTROL RESULTS

All atomic absorption and ion chromatography analyses included quality
control samples. The results of these analyses are shown in the following
sections.

Lead

EPA performance survey samples were analyzed in August 1979, using the
same preparation and analysis procedures used for the samples from this pro-
ject. The performance survey samples are hi-vol filters spiked with a known
concentration of lead. The target range for acceptability set by EPA for
these samples is +10 percent. The results of the performance survey follow.

Sample GCA value EPA value

number (pg/m3) (ug/m3) % difference
1 3.230 3.530 -8.50
2 12.380 12.860 -3.73
3 5.330 5.830 -8.89
4 7.800 7.930 ~1.64
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Iron

Spiked samples were prepared and analyzed. The results of this analysis
follow.

Sample Reported value Spike

number (ug/ml) (pg/ml) % difference
1 10.1 10.1 +1.00
2 6.6 7.0 -5.71
3 32.5 30.0 +8.33
4 480.0 500.0 ~4,0

Vanadium, Arsenic and Mercury

EPA trace metal samples were included with the samples to be analyzed for
Vanadium, Arsenic and Mercury. The trace metal samples were prepared in the
laboratory from EPA concentrates. The trace metal concentrations in the dilu-
ted sample are certified by EPA.

Reported value EPA value

(ug/1) (ng/1)
Arsenic (1) 33.0 26.0
Arsenic (2) 35.0 40.0
Mercury <1.0 0.8
Vanadium 70.0 52.0

In addition, a laboratory quality control sample was analyzed for Vana-
dium. This sample had an accepted concentration value of 3.0 pg/ml; the
value reported by the lab was 2.5 pg/ml. Some difficulty was experienced with
the analysis of the EPA Trace Metal Sample for Vanadium since its concentra-
tion was near the detection limit for that element.

Arsenic analysis by AA presents numerous difficulties; the agreement
shown above between the reported value and EPA value is acceptable in view
of the interferences associated with arsenic analysis by AA.

All atomic absorption analysis was done in duplicate; the precision was
quite good. There was insufficient sample to do duplicate extractions.

ION CHROMATOGRAPHY ANALYSIS

EPA performance survey samples for nitrate and sulfate were analyzed
with the samples from this project. The results of this analysis have not
yet been received from EPA, However, the results of the March 1979 Sulfate-
Nitrate Performance Survey are available. These audit samples were analyzed
using the same methods used on this project. The target range for accepta-
bility established by EPA for this analysis is +15 percent.
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Sulfate Results

Nitrate Results

Sample GCA value EPA value

number (ug/m3) (ug/m3) % difference
1185 33.150 33.000 0.45
2243 11.700 12.000 -2.50
4157 20.460 20.400 0.29
7228 23.910 24.000 -0.38

Sample GCA value EPA value

number (ug/m3) (ng/m3) % difference
0045 1.35 1.50 -10.00
1095 3.96 3.60 +10.00
3095 10.35 12.0 -13.75
5095 8.85 9.90 -10.61
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