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" Air Toxics Fmissions Inventory
for the Southeast Chicago Area

Increasing national attention has focussed on the health risks from "toxic"
(non-criteria) air pollutants that arise in urban areas where a concentrated
level of industrial activity coexists with high population density. Within
Region V, perhaps the most serious combination of concentrated industrial
activity with high population density is in Southeast Chicago. In particular,
the area is one of the foremost locations for integrated steel production and
chemical production of the coatings used in Chicago's substantial manufacturing
economy. This area also has one of the nation's five permitted PCB incinerators
and has a variety of other facilities for treating. storing and disposing of
hazardous waste. Therefore, Region V, with assistance from the I11inois
Environmental Protection Agency (IEPA) and the Indiana Department of Environ-
mental Management (IDEM)., has compiled a comprehensive inventory of "air toxics"
emissions in the Southeast Chicago area. '

The inventory described in this report represents the first component of a
three part project. The next component of this project is a modeling analysis,
which will serve to estimate the exposure of Southeast Chicago residents to the
emitted pollutants. The third component will then estimate the health risks
that would be expected from the estimated exposure.

In any inventory of this type. resource considerations require a choice between
developing a screening inventory covering multiple source types using only
readily available information versus developing a more focussed inventory
investigating only a few source types or pollutants. This inventory may be
considered a screening inventory. intended to provide an overview of air
carcinogen emissions in the covered area.

This inventory has been designed to be comprehensive in séveral respects.
First. this study has attempted to include all source types that emit air
toxics. Second, although the focus of this study is an exposure in a moderate
sized area (approximately A5 square miles). a much broader area was inventoried
to include all sources with potentially significant impacts in the selected
receptor area. Third. this study inventoried for a comprehensive list of
potential carcinogens. Specifically. the inventory included all potential
carcinogens for which a dose-response relationship has bheen estimated even
including some compounds with minimal evidence of carcinogenicity. This
inventory also included three compounds which are not suspected of being
carcinogens but have been measured at relatively high concentrations in the
area. linfortunately. apart from these three compounds. the inclusion of
compounds of the basis of noncarcinogenic health effects was judged to be
beyond to scope of this study. due to the relative sparsity of data on dose-
response relationship for siuch health effects. the uncertainties about presence
and magnitude of threshnld concentrations. the uncertainties ahout the relative
importance of short term peak versus long term average concentrations. and the
analytical difficulties nf considering these various parameters. - Also. a fourth
substance. mercury. is also not a suspected carcinogen hut was included because
a National Emission Standard for Hazardous Air Pollutants has been promulgated
for this pollutant.
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With respect to source types, this study included all source types for which air
toxics emissions could be estimated. The inventory included point sources,
area sources, and mobile sources, and further included volatilization from
wastewater treatment plants. Emissions estimates for hazardous waste treatment,
storage and disposal facilities (TSDF's) have been difficult to derive but are
expected to become available in the next few months. It must be noted that
there may be source categories which are not included because data for estimating
the emissions are not available. On the other hand, it is a reasonable hope
that data are available for the most significant categories,

With respect to spatial coverage, Figure 1 is a map showing both the target
“receptor area" for the exposure analysis and the broader source area included
in the inventory. The target area of the exposure analysis component of this
study is an area approximately 13 kilometers square (8 miles square) for a
total of 167 square kilometers (65 square miles). The specific boundaries of
this receptor area are: north-87th; south-Sibley Blvd/Pulaski St.; west-KHestern
Ave.; and east-Indiana/Illinois border. In order to include all significant
sources, a substantially larger source area was inventoried. The source area
covers a 46 kilometer (about 29 miles) square area. Since the prevailing winds
in the area are from the southwest quadrant, the source area is skewed toward
the south and west of the receptor area. The specific boundaries of the source
area are, in terms of UTM coordinates from 4584 to 4620 kilometers northing and
from 420 to 466 kilometers easting in zone 16. This source area extends
approximately 30 kilometers south and west and 16 kilometers north and east

of the center of the receptor area. The inventory further includes a few
additional point sources which are outside this source area but were judged to
be potentially significant sources.

With respect to pollutants covered, the inventory includes 47 compounds for
which quantitative estimates of carcinogenicity (unit risk factors) have been
made. The list of compounds is given in Table 1 and includes 22 nonhalogenated
organics compounds, 17 halogenated organic compounds (including 16 chlorinated
and one brominated organics), and 8 inorganic species (especially metals). It
is important to note that the carcinogenicity of some of these compounds is
quite speculative. MNevertheless, these compounds were included so that any
error would be on the side of being ccmprehensive. As noted above, the compound
list also included four compounds which are not suspected of being carcinogenic,
but otherwise did not include any compounds on the basis of noncarcinogenic
health effects. It might also be noted that several of the compounds on the
inventory are relatively esoteric. As will be discussed below, the inventory
for Southeast Chicago found emissions for 39 of the 51 compounds.

Scme of the pollutants in this study warrant special discussion., First, form-
aldehyde is not only emitted into the atmosphere but it is also photochemically
formed during atmospheric reactions of other organics., Current evidence
indicates that substantially more formaldehyde results from photochemical
formation than from direct emissions. Thus, the ultimate total exposure estimate
is likely to rely more heavily on monitoring data, with the inventorybased
exposure estimate serving only to help characterize the relative importance of
emissions versus photochemical formation. Somewhat similar considerations
apply for a second pollutant, carbon tetrachloride. This compound has an
atmospheric half-1ife of many years, and so exposure may be more a function of
historic emissions than of current emissions. Thus, monitoring data may again
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Table 1. Substances included in inventory

NON-CHLORINATED vOC (22) CHLORINATED VOC (17) INORGANIC (8)

Acrylamide Allyl Chloride - Arsenic
Acrylonitrile Benzyl Chloride Ashestos

Benzene Carbon Tetrachloride Beryllium
Butadiene Chloroform Cadmium

Coke Oven Emissions NDioxin Chromium
Diethanolamine Fpichlorohydrin Nickel
Nimethylnitrosamine Fthylene Dibromide* Titanium Dioxide
Dioctylphthalate Ethylene Dichloride Radinnuclides
Ethyl Acrylate Methyl Chloride

Ethylene Methylene Chloride NON-CARCINOGENS (4)
Fthylene Oxide Pentachlorophenol Tt T T
Formaldehyde Perchloroethylene Acetone
Gasoline Vapors PCB's Mercury
Isopropylidene Diphenol Propylene Dichloride Toluene
Melamine : Trichloroethylene Xylene
Nitrobenzene Vinyl Chloride

Nitrosomorpholine Vinylidene Chloride

Polycyclic Organic Matter

Propylene Oxide
Styrene
Terephthalic Acid

*Although ethylene dibromide is not, strictly speaking, chlorinated, it is halogenated
and is included among chlorinated compounds due to chemical similarity.

o
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may be a more reliable basis for assessing exposure. A third "pollutant",
identified here as polycyclic organic matter, is actually a class of aromatic
compounds. Three of the lightest such compounds, namely napthalene (a two ring
structure), anthracene (a three ring structure), and phenanthrene (also a three
ring structure), are both among the most highly emitted and among the least
toxic of this class of compounds. In order to focus on the more significantly
toxic compounds, this inventory includes not only an estimate of total polycyclic
organic matter but also an estimate of "heavy" polycyclic organic matter that
excludes these three compounds. A fourth pollutant, chromium, also in a sense
represents a class of pollutants. In this case the different forms are diffe-
rent valence states, including Cr*® (such as found in chromic acid), Cr¥3, and
neutral (metallic) chromium. It is known that Cr*® is the most toxic form, but
it is usually not clear what mix of valence states is present in any set of
emissions. Generally, this inventory conservatively assumed that all chromium
in the most toxic valence. ’

Methods used in Inventorying Point Sources

The first component of the inventory was for discrete industrial facilities
within (or in a few cases, just outside) the source area. For 29 of the 88
facilities in the source area, questionnaires were seat to the facility by the
appropriate State agency (Illinois EPA for Illinois sources, Indiana DEM for.
Indiana sources). The selection of facilities was intended to include the
sources suspected of having the greatest air toxics impact on the receptor

area. The first step in the selection procedure was to develop rankings of
criteria pollutant impacts on the receptor area. Two rankings were developed,
including one for VYOC and the other for total suspended particulate matter

(TSP), based on indices defined as the respective pollutant emissions divided

by distance from source to the center of the receptor area. For the top 25
sources in each ranking, the second step of the selection procedure was a
subjective screening of sources for the probability of emitting compounds of
interest. This second step of the procedure effectively took into account the
fact that YOC and TSP emissions totals are not necessarily indicative of air
toxics emissions. This process led to the selection of 13 facilities. In
addition, all other chemical manufacturing facilities were included, representing
an additional 16 facilities (above and beyond 2 chemical manufacturing facilities
selected on the basis of the ranking procedure).

A copy of a sample questionnaire is included as Appendix A. This questionnaire
asked the companies to make their own estimates of emissions of each of the
substances on the inventory list, and asked for a few other pieces of infor-
mation needed for modeling. Comments regarding the challenges confronted

during the process of companies answering and U.S. EPA processing these ques-
tionnaires are given in a concluding section of this report. It may be noted
here that substantial followup was often necessary to obtain responses, and in
many cases the companies asked U.S.EPA to supply appropriate species fractions
or even to estimate emissions (e.g. from storage tank data). Also, in U.S.EPA's
review of questionnaire responses, campanies were asked in a few cases to clarify
or to confirm their responses.

For the other 59 facilities in the source area, a method labeled the “species
fraction method" was used. The first step of this method is to obtain emission
estimates for total volatile organic compounds and total suspended particulate



6
matter for each operation of each facility. The second step of the method is
to obtain species fractions representing the fractions of the total VOC or the
TSP that are emitted as the various individual species. For example, in this
study, the fugitive emissions from purging operations at refineries were esti-
mated to be 2.4% benzene. These fractions are then multiplied times the VOC

or TSP emissions estimate to obtain estimates of emissions of individual
species.

The two main sources of species fraction information were the Volatile Organic
Compound (VOC) Species Data Manual and the Receptor Model Source Composition
Library. The index indicating which species profiles in the VOC Species Data
Manual (i.a., which sets of species fractions) should be applied to which SCC's
was developed by the GCA Corporation for another project (the National Acid
Precipitation Assessment Program) being undertaken by U.S. EPA. Both the
profiles and the index are shown in reference P.2. The authors developed the
index indicating which sets of metal species fractions from the Receptor Model
Source Composition Library should be applied to which SCCs. This index is shown
as Table 2. For this study, estimates of total VOC and TSP emigsions were
taken from the National Emissions Data System (NEDS), which provided emissions
data and identified the Standard Classification Code (SCC) for each operation
at each facility.

One subtle point concerning the use of species fractions with VOC totals con-
cerns compounds that are negligibly photochemically reactive, such as methane
and methylene chloride. In some cases., the VOC emissions may be derived in a
way that excludes these compounds. To the extent this is true, it would be
desirable to apply species-fractions derived on the same basis, i.e., species
emissions as fractions of just the reactive VOC. Unfortunately, it is not
clear what VOC emission estimates exclude the negligibly reactive species.
Therefore, all species fractions were derived and applied on a fraction-of-total
VOC basis. In any case, the negligibly reactive portion of VOC tends to be
small, so that any error here is likely also to be small,

The estimation of emissions by the species fraction method was performed for
all facilities, including facilities that were sent questionnaires. This
provided the opportunity for quality assurance test of comparing the results
of these two methods.

Limited additional information was obtained from a variety of other sources.
Coke oven emissions were based on TSP emissions estimates provided as part of
Indiana and I11inois TSP SIP submittals. Based on information in reference
P.6, emissions of the pollutant identified as "Coke oven emissions" (including
organics soluble in benzene) were estimated as 1.1 times the TSP emissions for
relevant emission points (coke oven charging and leak emissions). Estimates of
benzene emissions from coke by-product recovery plants were obtained directly
-from reference P.7, (except for Acme, for which an I1linois EPA estimate was
used). Toluene and xylene emissions estimates were derived from benzene emis-
sions estimates based on information in reference P.7 suggesting that the coke
oven gases are 60-85% benzene, 6-17% toluene, and 1-7% xylene.
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Species fraction information for formaldehyde from utility fuel combustion and
from 1ndustr1a1 coal combustion was derived from the formaldehyde "locator
document"” (Locating and Estimating Air Emissions from Sources of Formaldehyde,
ref. P.4e). This document provided emissions factors in units of grams per
Joule of heat input, which was multiplied times the heat content of typical
Tocally used fuels and compared against the standard VOC emission factor to
derive the formaldehyde species fraction.

Area Source Inventorying Methods

As with point sources, the most commonly used method for developing area
source emissions estimates was the species fraction method. The categories
inventoried by this method, the species fractions. and other relevant
information are shown in Table 3. In general, the first piece of necessary
information was a county-by-county estimate of emissions from each category
being assessed. This information was generally derived by the State from the
1982 Ch[gggo ozane State Implementat1onAElAﬂ,iéiP) The SIP included VOC
estimates based for exa 2_0n_Ann| at.e emission factors t1mes

SIP prov1ded county VPOC 9m1ss1ons est1mates 1n k1lograms per day for 1980 and
1987. I1linois EPA staff converted these estimates to annual emissions (tons/
year) and interpolated to 1984 emissions for I11inois counties. and the authors
performed similar calculations for Lake County., Indiana.

The second piece of information was then a set of sgec1ps f[gggjgns which
could be multiplied times the county VOC or { ab ounty total
i point a third step of spatial d1saggregat1on wWas
performed. This step was necessary to support the modeling analysis of
population exposure, since the exposure in the receptor area to emissions is a
function of the spatial distribution of emissions. For e.ich source category, a

ate parameter (e.q. population) wmas selected which could be assumed to
have a similar s distribution, For each source category, then, each

2 kilometer grid square was assigned a fraction of the countyemissions equal
to the grid square’s fraction of the total surrogate parameter in the county.
For example, if a grid had 1% of Cook County's arterial trafific, the grid would
be assigned 1% of Cook County's gas marketing emissions. Note that although
most of the surrogate data were 1985 projections made in 1976, the use of these

data for performing spatial allocations should not introduce any significant
errors.

A second method used for inventorying areas sources was an emission factor
approach, The catefories inventoried by this method, the emissions factors.
and other relevant information are shown in Table 4. This method was used in
different forms for different categories. For heating. the available emission
factors for formaldehyde and polycyclic organic matter (POM) for various types
of fuel use were multiplied times county level estimates of the quantities of
the respective fuels used. These gg;gé;ggé=gg4;;42gg;;ggggég4¥=g;§ggggggg§gd
to estimate emissions in each of the above grids. For per capita emissions,
(e.g. the emissions from various consumer products). emissions in each grid
square were estimated by multiplying the per capita emissions factor times the
number of people in the grid square.




Table 2. Particulate Matter Species Fractions
(Taken from Reference P.3. A1l data in percent)

Species Fraction* Applicable

Source Category Arsenic Cadmium Chromium Mercury Nickel L sccs

Coal combustion .058%  .006% .054% .040% 1-01-002-01,-02.-03.-23
1-02-002-01,-02, -04

0il1 combustion .015 .001 .089 1.622 1-01-004-01,
1-02-004-01,-04
1-02-005-01,-04
3-06-001-03***

Steel making:
Sinter plants .550** . 550** 3,000 3-03-008-01.-02.-08.-09
' -11,-12,-13,-14.-21
-22,-24,-25,-99

Open hearth, '
basic oxygen furnaces .050** [050** .20 .- 3-03-009-04.-10,-11,-12.-13
-14,-15,-31,-32,-33,-99
3-04-007-01,-05,-06.-07

‘150"99
‘a_y iron foundries .012 .006 .038 .067  3-04-003-01.-20.-31, -40
, -50.-51
Asphalt roofing . 550** 3-05-001-01,-02,-03,-04,-05
Glass manufacturing .023 .003 .218 ' .004 3-05-015-01.-02;-06.-08.-10
Gypsum manufacturing  ,050** _,050**  _550** .550** 3;05-015-01,-02.-03.-04
Lime and cement .011 .00012 3-05-006-06
manufacturing**** : -3-05-016-01,-02,-04,-07,-08
-09.-10.-14,-15,-99
Refinery heater .550** | .550** 3-06-001-04
(gas-fired) ‘
Refinery cat. cracker .010 .003 .43 3-06-002-01
Municipal incinerator .020 .115 .036 5.330 .014 5-01-001-02

* Although reference P.3. shows data for beryllium, beryllium does not show up for any source
types in Southeast Chicago.
** Where this table (and reference P.3) shows species fraction of .550% and .050%, the original
study reported values of "trace" (0.1 to 1.0%) and "below detection limits" (<0.1%).
*** SCC 3-06-001-03 is for oil-fired process heaters at refineries.
.*** These species fractions are not taken from reference P.3 but are derived from the
"locator documents” references P.4.f and P.4.9.
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For d sing, county level emissions estimates were derived from a national
study that estimated total usage of each of the compounds, diyided tha fofal
by the total number of employees in the Standard Ind on
i%?Csi relevant to the respective compounﬁ° and musglgllgg_;he_nesal%aaz
'___~;___‘_.;_¢_H_g_;;_~‘___~_ Ares Founty em1ss1ons were then
distributed according to total manufactur1ng employment, since spatial distri-
bution data were not avaiable for the specific industrial categories. Similarly
for dry cleaning, national emissions data were distributed to county level
estimate using employment data far relevant SICs, which were in turn distributed
to grids in the study area using commercial employment data. For comfort
cooling towers, the draft background, information document for a possible NESHAP
(reference A.13) provided per capita emission factors reflecting the per capita
number of buildings in six building size ranges and emissions factors for each
size range adjusted to reflect the probability of having a comfort cooling

tower and the probability that chromium is used as a corrosion retardant.

These emission factors were provided on a state-by-state basis to refiect the
cooling load in each state. Reference A.13 provided upper and lower bound esti-
mates reflecting disparate emissions testing results. This study used the more
conservative, upper bound value: the lower bound value is about 28 times lower,
The ratio of Cook County population versus "other" (nanmanufacturing, non-
commerical) employment (3.4 people/“"other" employee) was used to adjust the per
capita emission factor to a per “other" empioyee emission factor, which was

used with gridded "other" employment data to estimate grid-by-grid emissions.

Toyed

An important subcategory within heating is residential wood combustion. This
category includes woodburning in wood stoves, wood furnaces. fireplace inserts,
and fireplaces. The principal data sources for estimating wood usage were a
contractor study for the Department of Energy and the Department of Energy's
Residential Energy Consumption Survey (RECS) data (References A.7 and A.8).

The contractor study estimated state by state wood usage based on the heating
degree days for the state, the probable proportions of households using wood as
a primary or secondary heat source, and various surveys indicating the relationship
between these factors and wood usage for each kind of wood user. This survey
indicated a 1981 statewide I1linois usage of 1830,000 dry tons of wood per year
(about 2,150,000 actual tons/year or 1,510.000 cords/year). This translates to
about 0.43 dry tons of wood (about 0.50 actual tons or N.35 cords) per year

per I11inois household., However, the Chicago area is likely to have a lower
percentage of wood burners and a lower rate of wood consumption that the
estimated 111inois average. Therefore, RECS data on the wood usage in central
cities in the North Central region of the United States versus the regional
average wood usage were used to adjust the I11inois usage estimates. These
data indicated that in central cities in the North Central U.S., 0.8 million
cords were used per year, which divided by approximately 5.8 million households
represents 0.14 cords/household. By comparison, in the full North Central
region, 10.9 million cords divided by 22.75 miilion households represents 0.48
cords per household. (For reference, these data suggest that the central city
usage of 0.14 cords/year represents 16% of the households burning 0.9 cords/year,
and the regional usage of 0.48 cords represents 21% of the households burning
2.3 cords/year.) Thus, the urban usage may be estimated at 0.14/0.48 or 29% of
the regional usage. On this basis, Chicago area wood usage was estimated to

be 29% of 0.43 dry tons per year, equalling 0.12 dry tons (0.10 cords or 0.14
actual tons or 288 pounds) per year per household.



Table 3. Species Fractions used in Area Source Inventory
(except as noted, units are % of VOC emissions)

Category Pollutants
Gasoline Benzene
Marketing Toluene
Xylene
Ship and Benzene
Barge Transfer Toluene
Xylene

Architectural Benzene

Surface Methyl Chloride
Coating Methylene Chloride
Toluene
Xylene
Heating Chromium

(0il-fired) Nickel

Fractions

.63%
.64%
.18%

.63%
.64
.18%

.18%
27%
3.37%
7.60%
1.36%

L047%*
5.36%*

Spatial dbn

__Parameter

Arterial VMT

Distributed
within port
areas

Dwelling units

sk

Reference

A.3

A.3

A.3

P.4

* Heating fractions are fractions of total suspended particulate emissions.

** Spatial distribution parameter for industrial distillate oil use was
manufacturing employment. Parameter for all commercial/institutional

and residential fuel o0il usage was population.

Emissions for indus-

trial residual oil and coal usage and for all utility fuel usage were

considered in the point source inventory.



Table 4. Emissions Factors used in Area Source Inventory

Source Category Pollutant Emission Factor Spatial dbn. Ref.
-
Heating
Resid. oil: Comm/Inst* Formaldehyde .069 ng/J (10.8 mg/gal) Population P.de
Dist. oil: Industrial " .10 ng/J (14.5 mg/gal) Mfg. emp. "
Comm/Inst v " " Population "
Residential " , " " Population "
Gas: Industrial " .038 ng/J ( 41 g/mmcf) mfg. emp. "
Comm/Inst " .095 ng/J (103 g/mmcf) Population .
Residential " .43 ng/Jd ( 464 g/mmcf) Population "
Wood stoves, Fireplaces POM .078 g/kg wood*** dwell. units P.4
Dist. 0i1 (all users) " 8.7 pg/J (1.4 mg/gal)*** population "
Gas (all users) - 11.2 pg/Jd (12 g/mmcf)*** population "

Per Capita Emissions

Aerosol Cans Methylene Chloride .50 #/capita-yr population A.10

Paint Stripping Methylene Chloride .59 " " A.10

Misc. Products Formaldehyde .048  “ cee " P.4e

Chlorinated Chloroform 029 " . “ P.4c

Drinking Water
Miscellaneous _

Hospital sterilizing Ethylene oxide 2.8#/year/bed (> 200 beds) ool Author's
.2#/year/bed (< 200 beds) survey

Chrome platers Chromium 82.54/year per known facility  *** A.14

Comfort cooling towers Chromium 2.5#/year/1000 “other" "other" emp. A.13

employees****

Degreasing Methylene Chloride falabaialel mfg. emp. A.10

Perchloroethylene : A.11

Trichloroethylene A.12

Dry cleaning Perchloroethylene faaialadel comm. emp. A.11

©

*Some of the abbreviations used on this page: Comm/Inst - commerg¢ial and institutional:
Resid. - Residual: Dist. - distillate: ng - nanograms (107 grams):
POM - polycyclic organic matter: mfg. - manufacturing: emp. - employment.

**Excludes naphthalene, anthracene, and phenanthrene (see text). Emission
factor for woodstoves and fireplaces is 60% of total POM, for distillate oil
is 90% of total POM. and for gas is 100% of total POM.

***Distributed at actual location.
****"0ther" employees are nonmanufacturing, nonretail employees.

**x**Degreasing and dry cleaning emission estimates are derived from national
emissions totals disaggregate to county totals based on employment within
specified Standard Industrial Classification (SIC) Codes. Codes used.for
degreasing were 25, 34, 36, 37, and 39, and for dry cleaning were 7216, 7217
and 7218.
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The emission factor is derived from data given in a draft POM "locator document",
entitled "Locating and Estimating Air Emissions From Sources of Polycyclic
Organic Matter (POM)"., The emission factor of 78.0 mg POM per kg wood reflects
first an exclusion of three lighter-weight POM (napthalene, anthracene. and
phenanthrene) and then a numerical averaging over all uncontrolled wood stoves
and fireplaces (not including three fireplace measurements which did not reliably
measure gaseous emissions.) Note that this emission factor is 60% of the
emission factor that would have been obtained had the three lighter weight
compounds not been excluded.

A third method used might be called the special survey method. The results of
these surveys are also shown on Table 4. Une ot tne special surveys was conducted
for chrome plating, which emits chromium, The chrome plating survey was based

on the "yellow pages" of the telephone directory. This survey indicated 17
facilities within the Southeast Chicago source area., Information was then
obtained from U.S. EPA's Office of Air Quality Planning and Standards (0AQPS),
indicating that based on the data obtained in development of a potential NESHAP
for chrome plating, one could assume a national average plant emissions of 33
pounds chromium per year. Unfortunately, the listing of platers in the yellow
pages presumably does not include "captive platers" which perform chrome plating
as one step in manufacturing their own product (e.g., chrome plating as part of

an auto assembly plant): this listing presumably only includes “job shops" who
specialized in plating work for other customers. Data from OAQPS suggest that
“job shops" represent about 40% of total plating, so the emissions estimate

here was adjusted accordingly. Note that the result should be quite conservative,
both because in reality "job shops" tend to be disproportionately high emitters
and because the survey assumed that all platers performed chrome plating.

A second special survey was for hospital use of ethylene oxide for purposes of
sterilizing. The first step of this survey was £5 contact the State Department
of Health, which provided an inventory of hospitals in the State. This inventory
showed four hospitals in this study's "receptor area" and a total of 24 hospitals
in the overall saurce area. The second step was to contact the purchasing
departments of the four "receptor area" hospitals to request information on
annual ethylene oxide usage. The third step was to use this information to
assess an emission factor. The emission factor was developed on a per bed

basis, since the number of beds is an easily obtained piece of information

which is considered indicative of the patient load and thus the amount of
sterilization taking place at a hospital. (The number of beds does not include
"Tong term care" beds such as found at nursing homes, since such beds are
expected not be associated with significant ethylene oxide use.) The fourth

step was to multiply the per bed emission factor times the number of beds in

each of the hospitals in the source area.

The results of the four hospital survey were as follows: one hospital (427
beds) used 2830 pounds per year: a second hospital (418 beds) used steam, not
ethylene oxide, for sterilization: a third hospital (176 beds) also used steam,
not ethylene oxide: and a fourth hospital (168 beds) used 80 pounds per year
(only a small part of the hospital's sterilization used ethylene oxide). Four
hospitals is of course a small sample, and so the emissions factors derived are
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very approximate. Nevetheless, the survey suggested that small hospitals are
less likely to use ethylene oxide sterilizers then large hospitals, so separate
emission factors were derived. (The cutpoint between "large" and "small" was
arbitrarily set at 200 beds.) Also, obviously not all hospitals use ethylene
oxide for sterilizing. Thus, a large hospital emission factor was estimated

by averaging the per bed usage for hospital 1 (2.8 pounds/bed) and hospital 2
(0), and a separate, small hospital emission factor reflected an average for
hospital 3 (0) and hospital 4 (.24 pounds/bed).

The data used in this survey reflected only Illinois hospitals. Rather than
obtain an inventory of hospitals in Indiana, a per capita approach was used to
estimate hospital usage of ethylene oxide in Northwest Indiana. The per capita
emissions factor used was 0.010 pounds per year, derived from the Il1linois
results indicating 22,172 pounds emissions by hospitals serving 2,160,180 peopie.

Mobile Source Inventorying Methods

As with most of the area source categories. highway vehicle emissions were
inventoried using the species fraction method. For both I11inois and Indiana.
the analysis differentiated between emission on freeways and arterial emissions
(i.e., emissions on arterial roadways and local streets). Im Il1linois,

total county level VOC emissions were first derived, adjusted, and divided

into freeway and arterial emissions. A variety of species fractions were
déiTved ana used to obtain councy level emissions of individual compounds.
Finally, the spatial distribution of these emissions data was estimated accord-
ing to gridded @ata on freeway and arterial vehicle milactfpanaled (YMT). In
Indiana, gridded emissions data were already available., from the 1982 ozone
SIP, so it was only necessary to make adjustments and apply species fraccions
to obtain the desired inventory. The following discussion documents these
calculations and the basis of the underlying data in more detail.

The I11inois county level VOC emissions data were derived by the I1linois EPA
based on data in the 1982 ozone SIP. These data were logarithmically inter-
polated between 1980 and 1987 to a 1984 base year and converted by I11inois EPA
from units of kilograms per day to units of tons per year. The next step of
the analysis used mobile source emissions models to make a_set of adjustments
from conditions inherent in the SIP to conditions appropriate here and
simultaneously to disaggregate the arterial and freeway exhaust emissions and
the evaporative emissions. The first run, designed to correspond to the SIP
emissions estimate, used MOBILE 2, used a summer temperature of 759F, the
Federal Test Procedure (FTP) average speed of 19.6 miles per hour (mph), vehicle
mileage and registration data given in the SIP, and areawide averages for VMT
mix and hot start/cold start percentages. Then, two runs of MOBILE3 were made
to estimate updated, more annual average emissions factors for the Southeast
Chicago area. Both of these runs used an annual average temperature of 500F,
and the same mileage and registration data as in the SIP. The run for arterials
used a speed of 19.6 mph and hot start/cold start percentages given in the SIP
for the southern Chicago area arterials, and the run for freeways used a speed
of 45 mph and zero percent hot starts and cold starts. The ratio of these
MOBILE3 results to the MOBILE2 results was multiplied times the SIP-derived
county emissions totals to derive adjusted county emissions totals for arterial
exhaust emissions and freeway exhaust emissions.
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A similar procedure was used to estimate adjusted county total evaporative
emissions. However, one additional step in this procedure was to assign all
evaporative emissions to arterials., i.e., to reassign emissions to arterials
that otherwise would have been assigned to freeways. Since most of these
emissions may be assumed to occur at trip ends., this reassignment was intended
to provide a more reliable assignment of these emissions to where they actually
occur. The results of multiplying the MOBILE3 evaporative emissions estimates
times the respective traffic volumes indicates that freeway evaporative emissions
in the area are 43% of arterial evaporative emissions. Therefore, the reassign-
ment of evaporative emissions was accomplished by zeroing out the freeway
evaporative emissions and increasing the arterial evaporative emissions by 43%.

Two further adjustments were made that are not reflected in MOBILE3. The first
adjustment only affects evaporative emissions. Based on a paper prepared by
U.S. EPA Office of Mobile Source staff, it appears that whereas MOBILE3 uses a
single miles per day figure and a single trip per day figure for all vehicle
ages in converting from emissions per day to emissions per mile, the use of
model year by model year conversion factors yields a higher gram per mile
emission factor. Based on information derived from the Office of Mobile Source
paper, all evaporative emissions estimates were increased by 28%. The second
adjustment only affects exhaust emissions. Limited work by John Sigsby et al.
at U4.S. EPA's Mobile Source Characterization Branch found that exhaust emission
measurements made with the usual, unheated sampling train measured only 77% as
much YOC as a parallel heated sampling train. Therefore, all exhaust emissions
estimates here were divided by 0.77%, i.e., increased by 30%. It must be noted
that these adjustments do not reflect U.S. EPA policy. and especially the
exhaust emissions adjustments is based on a sparse and possibly unrepresentative
data base. MNevertheless, given the uncertainties that exist throughout this
inventory, these adjustments were considered appropriate for use in this study.

The results of the above adjustments may most easily be described in terms of
emissions factors. The unadjusted, MOBILE2 based emission estimate translates
to .833 tons per year per 1000 daily vehicle miles traveled (tpy/1000 miles).
(This is approximately 2.35 g/mile). The various conversions using MOBILE3 and
adjustments yielded an arterial exhaust emission factor of 1.122 tpy/1000 miles,
an arterial evaporative emission factor of .878 tpy/1000 miles, and a freeway
(exhaust only) emission factor of .432 tpy/1000 miles.

The second area of emphasis in the mobile source inventory is species fractions.
The species fractions derived in this study are summarized in Table 4. The

source of the greatest number of species fractions were taken from a paper by

Roy Iweidinger, et al. of U.S. EPA's Mobile Source Characterization Rranch
reporting concentration measurements of numerous compounds and of total VOC

near a limited access roadway near Raleigh, North Carolina (reference M.1l). .
This paper provided the data for the species fractions for formaldehyde, ethylene,
toluene, xylene and acetone. Since the gas chromatographic method could not
distinguish butadiene from butane, a butadiene species fraction was also derived
from this paper using the butane data in conjunction with an assumption (suggested
by John Sigsby., reference M.6) that 10% of the material reported to be butane is
in fact butadiene. Species fractions for benzene for exhaust emissions and for
evaporative emissions were based on empirical formulae derived by Office of
Mobile Source staff from existing testing data. The input to the calculation
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of fractions used here include national average gasoline benzene content (1.34%)
and aromatic content (32:5%) and an approximate North Central annual average
reid vapor pressure (12.6).

Ethylene dibromide fractions were calculated from results reported by John
Sigsby et al. in a separate paper focussing on ethylene dihromide. For exhaust
emissions, the average ratio of EDB emissions to total exhaust hydrocarbon (HC)
emissions is 117.4 ug EDC/g HC. However, because gasoline EDB content is
proportional to lead content and lead content has declined, this figure must be
adjusted. The lead content of Sigsby's fuel was 1.98 g/gallon. The actual
1984 lead content data are derived from a Motor Vehicle Manufacturers Association
survey, indicating that the average lead content of 1984 leaded gasoline was
1.07 g/gallon and indicating that leaded gasoline was 42.6% of total sales.
Assuming that emissions are proportional to gasoline sales (i.e., more pollu-
ting cars also consume more gasoline), these data indicate a 1984 EDB species
fraction of 27,1 ug EDB per gram of gasoline vehicle exhaust HC emissions.

The local percentages of gasoline vehicles exhaust to total vehicles exhaust
for arterials and freeways was then used to derive the species fractions shown
on Table 5.

For evaporative emissions, Sigsby et al reported a best fit equation that EDB
evaporative emissions in ug/mile = 42 + (88 x HC emission g/mil). This
equation reflects FTP operation, so an emission factor for Chicago vehicles
operated as in the FTP was input into this equation. The result was adjusted
for lead content the same way the exhaust species fraction was. The result was
17.1 ug EDB per gram evaporative HC emissions. Since diesel fuel results in
minimal evaporative emissions, no adjustment from gasoline evaporation to total
evaporation was necessary.

Sigsby et al. also measurad for but did not find any ethylene dichloride in
either their exhaust or their evaporative emissions. Therefore, zero species
fractions were used for this pollutant.

The final step in deriving [11inois emissions estimates was to determine the
spatial distribution. The most recent and applicable data available for this
purpose are 1985 VMT projections made in 1977. However, despite how long ago
these projections were made. these data should be reasonably accurate for indi-
cating the spatial distribution of emissions.

In Indiana, the 1982 ozone SIP provided direct estimates of emissions by
traffic zones. Nevertheless, most of the same adjustments made in the I11linois
inventory were also necessary in the Indiana inventory. The SIP provided
summer and and winter emissions estimates for 1980 and 1987, so SIP data on
monthly traffic volumes was used to estimate annual emissions totals. A county
total 1984 emissions estimate was derived by logarithmic interpolation between
1980 and 1987 totals. and the ratio of the 1984 to the 1980 county totals was
calculated for use in converting 1980 emissions data to 1984 estimates. For
arterials, Northwest Indiana vehicle operating characteristics were assumed to
be similar to those in the southern Chicago area, so the same conversions and
disaggregations from MOBILEZ2 total emissions to MOBILE3 arterial exhaust and
evaporative emissions were used. For freeways, where the vehicle mix includes



Table 5. Highway vehicle species fractions

Species Fraction (in %)

Pollutant Exhaust Evaporative
Benzene : 3.14% 1.09%
Butadiene .0345% 0
Ethylene dibromide ©.0025%/.0018%* .0017%
Formaldehyde .763% 0
Ethylene 7.15% 0
Toluene 6.59% 6.3--;
Xylene 5.84% 3.8
Acetone .072% 0
Benzo(a)Pyrene .040%/.061%* 0

* Separate figures are for arterial/freeway exhaust emissions. The differences
result from the differences in vehicle mix.
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more trucks, a separate Northwest Indiana conversion factor was calculated with
the Indiana vehicle mix, translating to an emission factor of .652 tpy/1000
daily miles. The same adjustments as in I1linois were made to reflect possible
undermeasurement of exhaust emissions and undercalculation of evaporative
emissions. Finally, all of the same species fractions were used in Indiana as
were used in I1linois.

Wastewater Yolatilization Inventory Methods

National concern has arisen about volatile organics dissolved in wastewater but
then volatilizing into the atmosphere. This volatilization can occur during
aeration and during other processing at sewage treatment plants. during transit
through the sewer system, and during "pretreatment" of company treatment
facilities. Unfortunately. methods for assessing the extent to which volatili-
zation rather than biodegradation or transference into sludge and for assessing
losses within the sewers and at industrial pretreatment facilities are highly
uncertain. Therefore, no attempt was made here to quantify the effect of these
factors. .

The basis of the emissions estimates derived in i e_measurements of
Wo The Southeast —
1cago source area includes two major sewage treatment plants, both of which

have substantial industrial input: the Calumet plant, and the Hest-Southwest
(Stickney) plant. At both plants, a special set of measurements of a broad set
of organics were taken on seven consecutive days at each of these plants.
Measurements were simultaneously made of the same organics not just in the
incoming wastewater but also in the sludge and the treated effluent.
Unfortunately, the mixing and variable retention times inherent in the treatment
process mean that a given influent measurement cannot be directly compared to any
single effluent measurement. WNevertheless, calculations were made to assess

whether the quantities in the sludge and the treated eff.uent for each compound
were.a substantigl fraction of the quantities in the inluent.

To estimate emissions, the conservative assumption was made that all of the
volatile contaminants coming into these plants actually volatilize. Thus,
emissions were calculated as simply the product of the wastewater concentration
for each pollutant times the volume of wastewater treated.

This study only includes emissions at the sewage treatment plant. An employee
of the Metropolitan Sanitary District indicated there is little if any indus-
trial pretreatment, and in any case there .was no information available to
estimate any emissions. A more serious omission is the absence of any estimate
of emissions out sewer system openings. These emissions may be close to zero
or may be on the same order of magnitude as emissions of material reaching the
sewage treatment plant. However, no estimate was attempted here. because any
estimate would be highly speculative.

Some wastewater treatment plants use chlorine to disinfect the incoming material.
This leads to some formation of chloroform. which may be presumed ultimately to
volatilize. However, an employee of the relevant Metropolitan Sanitary District
stated that these plants do not oecform chlacination, so none of this source of
chloroform was assumed. (Note, however, that the area source inventory assumes
that the drinking water is chlorinated and therefore releases chloroform.)
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Inventory Methods for Hazardous Waste Treatment Storage and Disposal Facilities”™

Emission estimates for this source category are being developed by a contractor
and have not yet been completed. Although the facilities have been identified,
the methods to be used have not yet been selected. Fmission estimates for this
category will be included in the inventory as soon as they are available.

Summary of Results

8 summary of the emissions from all categories of emissions is provided in

Table 6. This table shows emissions estimates for each of the 40 compounds
found in this inventory. One column in this table shows totals of point source
emissions estimates, one column shows area source totals. one column shows
highway vehicle totals. one column shows total emissions from the two wastewater
treatment plants. Estimates of emissions from hazardous waste treatment storage
and disposal facilities are not yet available. A final column on this table
shows total emissions from all facility types in the Southeast Chicago source
area.

Following Table 6 are several tables showing the emissions estimates for the
various source types. A summary of area source emissions is shown in Table 7.
This table shows the estimates of total emissions of each species for each
source category within the full Southeast Chicago source as well as the por-
tions of this total within each county. For reference, this table also shows
what population in the Southeast Chicago source area resides within each county,
what the percentages of these populations these are of the respective total
county populations, and what percentage of the 2,361,474 Southeast Chicago
source area residents live in each county. These data illustrate that even
though harely a third of Cook County is within the source area, this county
still dominates the overall source area. By comparison, the receptor area has
395,969 people. Thus, while the receptor area has about 8% of the area in the
source area, it has 16.5% of the total source area's population.

Table 8 shows similar information for highway vehicle emissions as Table 7
shows for area source emissions. Table 9 shows emissions from the two waste-
water treatment plants.

Following Table 9 are four tables representing the point source inventory.
Table 10 shows emissions estimates for those 29 facilities to whom question-
naires were sent., Table 11 shows coke oven emissions estimates from the four
facilities in the area with operating coke oven batteries. These emissions
estimates are taken from a draft background information document for a proposed
coke oven NESHAP, based on questionnaires sent to these firms as part of the
NESHAP development. Table 12 shows emissions estimates for organic species for
the other 59 facilities present on the NENS. Table 13 shows emissions esti-
mates for metals for these other facilities that are estimated to have such
emissions,

One special entry in Table 13, next to the entry for Commonwealth Edison's State
Line plant, is an estimate of polycyclic organic matter from this facility.
Although this table is the most convenient location in this report to place

this emission estimate, this estimate was in fact estimated by special methods.
Specifically, this emission estimate was derived from reference P.5 on fuel use
at this plant multiplied times an emission factor taken from reference P.4.



Table 6. Summary of Emissions from all Source Types

Pollutant

Benzene

Methylene chloride
Perchloroethylene
Trichloroethylene
Chloroform

Formaldehyde

Vinyl chloride
Vinylidene chloride
Ethylene

Ethylene dichloride

Ethylene dibromide
Butadiene

Ethylene oxide

- Methyl chloride
Benzyl chloride

Styrene
Gasoline vapors
Toluene
Xylene
Acetone

Arsenic
Cadmium
Chromium
Mercury
Nickel

"Heavy POM"

Total POM

Coke oven emissions
Diethanolamine
Epichlorohydrin

Propylene oxide
Acrylonitrile
Pentachlorophenol
Acrylamide

Ethy! acrylate

Melamine

Carbon tetrachloride
Nitrobenzene
Titanium dioxide
PCRs

Beryllium

Area Mobile STP Total
43.9 1113.4 2.0 6019,3
1490,3 23.6 1521.5
1126.2 16.4 1313.6
401.4 5.2 416,.8
34.2 2.0 37.0
122.4 229.5 381.5
.1
.03 .03
2137.7 2706.5
2.0 2.2
1.0 1.
91.3 103.
12.3 28,
12.0 .2 12.
3.7 3.
6.6 10.
5221.8 20396.5 25618.3
372.6 2977.6 18.9 5341.2
70.1 2343.6 43,3 3293.3
21.4 507.3 1051.5
?21.2
19.8
1.3 107.2
3.8
16.3 22.8
12.3 12.8 25.3
18.6 12.8 31.4
740.9
.07
.1
.6
10.5
.003
.03
.4
.3
.8
.4
.3
.04
.001



Category

Gasoline
Marketing

Ship & Barge
Transfer

Degreasing

Architectural
sf¢c. coating

Aerosol cans
Paint stripping
Dry cleaning
Misc. products
Drinking water
Heating

(except wood
stoves)

Wood stoves

Chrome plating

Hospital
sterilizing

Comfort cooling

Table 7. Area Source Emissions Totals

Pollutant

benzene
toluene
xylene
gasoline vapors

benzene
toluene
xylene

perchloroethylene -

trichloroethylene
methylene chloride

benzene

methyl chloride
methylene chloride
toluene.

xylene

methylene chloride
methylene chloride
perchloroethylene
formaldehyde
chioroform
formaldehyde
nickel

chromium

"Heavy POM"

Total POM

"Heavy POM"
Total POM

chromium

ethylene oxide

chromium

Total

emissions (tons/year)

Cook DuPage Wil Lake, In.
32.9 30.1 .2 1.4 1.2
33.4 30.5 .2 1.5 1.2
9.4 8.6 .05 .4 .3
5221.8 4771.6 30.8 230.0 189.4
3.0 1.4 0 .1 1.5
3.1 1.4 0 .1 1.5
.9 4 0 .04 .4
242.,2 194.2 1.2 3.1 43,7
401.4 332.4 2.3 4,7 62.1
295.4 277.8 2.0 3.3 12.2
8.0 6.7 .04 .2 1.1
12.0 10.1 .06 .3 1.6
150.2 126.3 .7 3.4 19,8
338.8 284.8 1.6 1.7 44.7
60.6 51.0 .3 1.4 8.0
590.3 6502.2 12.5 15.4 60.2
454 .4 364.7 9.8 9.4 70.5
884,.0 714.7 21.8 15.1 132.4
56.7 48,2 1.2 1.5 5.8
34,2 29.1 0.7 .9 3.5
65.7 54,3 1.0 1.1 9,2
16.3 10.8 o2 .2 5.0
.143 .09 .002° .002 .047
3.4 2.2 .04 .05 1.1
3.4 2.2 .04 .05 1.1
9.1 7.8 .1 .2 1.0
15.2 13.0 .7 .3 1.7
.7 .7 0 0 0
12.3 10.4 .6 0 1.3
.46 .39 .05



Table 8. Highway Vehicle Emissions Totals (in tons/year)

Pollutant Arterial Exhaust Freeway Exhaust Evaporative Total
Benzene 823.6 116.7 173.1 1113.4
Butadiene 80.0 1.2 eeaas 91.3
Gasoline vapors = ----- ... 20396.,5 20396.5
Ethylene 1871.7 266.0  eeee- 2137.7
- Formaldehyde 201.2 28.3 eee-- 229.5
Ethylene dibromide .7 .07 .3 1.0
Polycyclic organics 10.5 2.3 R 12.8
Toluene 1731.4 240.2 1006.1 2977.6
Xylene 1520.8 214.5 608.3 2343.6

Acetone 18.7 2.7 [T, 21.4



Table 9.

Pollutant

Benzene

Methylene chloride
Perchloroethylene
Trichloroethylene
Chloroform
Vinylidene chloride
Ethylene dichloride
Methyl chloride
Styrene
Chlorobenzene
Toluene

Xylene

Acetone

Wastewater Treatment Plant Emissions Estimates

Calumet West-Southwest
1.7 .3
3.3* 20.3*
1.4 15.0*

.8 4.4+
JT* 1.3*
.03 --
.4 1.6
.2 -~
4.6 2.0
.7 3.0*

12.0 6.9
8.7 34.6

301.0 206.3

*Because contaminant quantities in the treated effluent are a significant
fraction of the quantities in the raw influent (suggesting Timited
volatilization), these amounts represent the difference between influent
and effluent quantities.



Table 10, Fmissions Estimates for Facilities Receiving Questionnaires

Nalco Chemical

Methyl chloride .0016 tpy
Benzyl chloride .048
Diethanolamine 065
Epichlorohydrin .10
Formaldehyde .278
Pentachlorophenol .003
Desoto '
Titanium dioxide .20 tpy
Acrylamide .025
Ethylacrylate .375
Melamine .25
Propylene oxide .075
Styrene 1.95
Formaldehyde .080
Toluene 2.7
Xylene 2.1
MORECO (Formerly Motor Qil Refining)
Arsenic .047 1b/yr.
Beryllium .0011
Cadmium .18
Chromium .32
Nickel - .015
~ Benzene 2.3
Carbon Tet. .77
Chloroform 77
Methylene Chloride .77
Nitrobenzene .41
PCB .039
Trichloroethylene 7
Toluene 18.
Koppers
Styrene .83 tpy
Ford Motor
Benzene .06 tpy
Methylene Chloride 1.
Perchloroethylene 1.
Toluene 70.1
Xylene 165.8
Acetone 1.6
Sherwin Williams
Titanium Dioxide .06 tpy
Chromium .001
Toluene 2.31
Xylene 1.347
Acetone .07

PMC
Formaldehyde
Toluene

Stolt Terminals
Perchloroethylene
Trichloroethylene
Methylene Chloride
Renzene
Toluene
Xylene
Acetone

Clark 011
Benzene

McKesson Chemical
Trichloroethylene
Perchloroethylene
Toluene
Xylene
Acetone

tUnion Qi1
Benzene

Amoco
Benzene
. Toluene

Conoco
Benzene

Marbon Div./Anderson Devel,

Styrene

Butadiene
Keil

Fthylene Dichloride
Shell

Benzene

Stauffer, IN’
Perchloroethylene
Methylene Chloride

Emissions were estimated to be zero for

Trumbull Asphalt
I M

Signode

NDynagel

Getty

Stauffer

Invite

Diamond Shamrock

PVS

Unichema (formerly Darling)
Mobil Chemical -

Texaco

.N015 tpy
Sl
1.73 tpy
6.55
5.68
1.09
3.09
1.45
1.17
15. tpy
2.9 tpy
2.0
7.2
5.7
6.8
" 3.59 tpy
.39 tpy
.09 tpy
.19 tpy
8.75
.004 tpy
.88 tpy
.010 tpy
113



Interlake

LTV Steel
(Chicago)

InTand Steel

U.S. Steel

Total

Table 11. Fmissions from coking operations

- (A11 data in tons

Coke Ovens*

"Coke oven emissions”

68.61 tpy

23.27
406.14

242.83

740.85 tons/year

per year)

Byproduct Plants

Benzene

474.4 tpy

225.8
1303.4
2666,.8

4670.4 tpy

Toluene Xylene

75.2 tpy 26.2 tpy
35.8 12.5
206.8 71.9
423.0 147.1

740.8 tpy 257.7 tpy

*These are total emissions of "coke oven emissions" (benzene soluble organics)
that are emitted from charging and leaks at the coke ovens.
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Discussion of Results

The most important question that can be addressed with the results reported in
Tables 6 to 13 is what source types contribute most significantly to emissions
of air toxicants in the Southeast Chicago area. The first place to look for
this kind of information is Table 6. This table shows the contribution from
each general kind of source toward the emissions of each pollutant. Obviously,
the relative contribution from each kind of source varies for different
pollutants. For example, benzene, ethylene, and toluene are about equally
emitted by point and mobile sources. Methylene chloride, perchloroethylene,

and trichloroethylene, on the other hand, are emitted predominantly by area
sources. Formaldehyde and acetone, much of which come from combustion, are about
equally emitted by area and mobile sources. The metal species are predominately
emitted by point sources. Butadiene is estimated to be emitted almost entirely
by point sources. Sewage treatment plants lead to almost half of the area
chloroform emissions, but emit less than three percent of any of the other
compounds inventoried.

The other tables show more detailed information about particular sources or
source types that contribute to those various pollutant emissions. For benzene,
the major fraction of benzene emissions from point sources comes from steel
mills (coking operations), and about three quarters of the mobile source benzene
emissions come from exhaust emissions on arterials. Methylene chloride is
emitted in similar quanties from aerosol can usage and paint stripping.
Perchloroethylene emissions mostly arise from dry cleaning but also arise in
significant quantity from degreasing. Trichloroethylene emissions are almost
exclusively from degreasing. Formaldehyde emissions are mostly from combustion
‘by automobiles and by furnaces used in space heating, though an estimated 10%
arises from volatilization out of assorted consumer products. Ethylene is
emitted predominantly by steel mills and by automobiles. About half the
butadiene is emitted by an oil-fired utility power plant and the other half is
emitted by the steel mills. Steel mills are also the dominant source of
chromium, arsenic, and cadmium,

Another way of analyzing the point source inventory is shown in Table 14. This
table summarizes the point source emissions of each organic pollutant by standard
classification code (SCC). Note that this table only includes emissions from
facilities to which no questionnaire was sent, since the questionnaire responses
did not identify SCC's for each set of pollutant emissions.

Perhaps the best means of judging the relative importance of emissions of
different compounds from different source categories is to compare the health
risks posed by each set of emissions. This comparison, however, requires a
dispersion analysis of the exposure to the area's residents from these emissions
and then a risk assessment using dose-response data for each compound to translate
exposure into risk. A thorough dispersion analysis is planned but has not been
completed, and many of the dose-response relationships are subject to question,
Indeed it must be highlighted that many of the compounds may not in fact be
carcinogens, notwithstanding the availahility of an estimate of carcinogenicity
per unit concentration. Thus, a review of the emissions data and available
dose-response data provide only a qualitative comparison of the relative
importance of different pollutants.
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One finding from a review of emissions and dose-response data is ironically and
unfortunately that the compounds that appear most significant are associated
with sme of the greatest uncertainties. Polycyclic organic matter may be the
largest contributor to area risk. but is clearly one of the most uncertain
estimates in the inventory. This "pollutant" is actually a class of compounds
with widely varying toxicities, and measurement of emission factors for this
spectrum of compounds is difficult and has been done only a small number of
times for any given source category. Emissions of polycyclic organic matter,
which emanate mostly as products of incomplete combustion, are estimated to be
emitted in similar quantities from residential wood combustion (including
wood stoves and fireplaces) and from highway vehicles, with a smaller contribu-
tion from other home heating and only a minor contribution from point sources.

A second compound that may contribute significantly to the total risk is chromium,
An important uncertainty here relates to the different valence states of chro-
mium, each of which has different level of toxicity. Unfortunately, while

for the two major area sources all emissions are the most toxic form (Cr+5).

for the largest source of chromium (steel furnaces) there is 1ittle basis for
estimating the distribution among valence states. For this inventory, these
emissions were conservatively estimated to be all the most toxic form.

Other pollutants that may make significant contributions to the total risk
include coke oven emissions, arsenic, formaldehyde, benzene, and butadiene.
Note that photochemical formation of formaldehyde, which may contribute an
order of magnitude more than direct emissions, was not included in this study.
There is also significant uncertainty on the most appropriate estimate of the
human carcinogencity of formaldehyde.

As implied by the above discussion, area and mobile sources may contribute most
of the risk, but point sources also contribute significantly to the total risk.
Wastewater treatment plants appear to contribute only a very small fraction of
the total risk. Note that emissions estimates are not yet available for
hazardous waste<treatment storage and disposal facilities, and so no estimate
can yet be made of their contrbution to the total risk. Once again, however,

a more quantitative evaluation of the relative risks caused by various source
types and various pollutants must await the full dispersion and risk assessment
that is planned.

As mentioned previously, for point sources that were sent questionnaires,
emission estimates were also made using the species fraction approach. This
may be viewed as providing quality assurance for the methods used here.. The
questionnaire results were shown in Table 10. The results of the species
fraction approach for organics is shown on Table 15 and for particulate species
is shown in Table 16. The sum of questionnaire emission estimates for each
compound from the relevant companies is also shown on Table 15 and 16 to facili-
tate comparison of the results. Note that only 15 of the facilities to whom
questionnaires show up on Tables 15 and 16, since these tables are based on
updated NEDS data in which many of the smaller facilities (including several
chemical plants) have been discarded.
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The results in Tables 15-and 16 indicate that total emissions according to
questionnaire responses in general were found to be substantially lower than
total emissions estimates using the species fraction approach. In some cases,
the difference was dramatic: species fractions were higher than questionnaire
totals for benzene by a factor of 16, for styrene by a factor of 25. and for
formaldehyde by a factor of 566. Also, the species fraction approach estimated
some emissions of several compounds which were not found in the questionnaires,
including ethylene oxide, propylene oxide, acrylonitrile, and vinyl chloride.
In other cases, the species fraction totals were only moderately higher than
questionnaire totals, such as for toluene (a factor of 6) and xylene (a factor
of 2.6), or even lower (for cadmium the species fraction total was 2 times
lower than questionnaire totals). Im yet other cases. however, some relatively
common chemicals, specifically methylene chloride and trichloroethylene were
not estimated to occur using the species fraction approach but were found in
the questionnaire responses. Further, it is not surprising that relatively
esoteric compounds such as diethanolamine and epichlorohydrin were found with
questionnaires and were not found with species fraction approach.

In order to make an overall comparison among the multiple compounds, it is
useful to make a qualitative review that considers dose-response relationships
as well as emissions. This review suggests that overall the species fraction
approach leads to a substantially higher estimate of risk than questionnaire
responses.

The results as just discussed by the questions of why the differences arise and
what kinds of sources have the greatest differences. In general, differences
between the two sets of results may arise either from differences in total
emissions astimates (i.e., total VOC or TSP) or from differences in species
fractions. Unfortunately, the questionnaire did not ask for total emissions
estimates, so it is difficult to distinguish these two origins of discrepancies.
Nevertheless, some enlightenment comes from looking in detail at three types of
sources: chemical plants, refineries, and miscellaneous manufacturing operations.

Chemical plants exhibited the most dramatic between species fraction results
and questionnaire results. For these facilities, the species fraction approach
appears to rely on a national mix of chemical production,. The result, not
surprisingly, bears little resemblence to the chemicals produced and emitted in
the Southeast Chicago area., It is these facilities which were estimated to but
have been affirmed not to emit ethylene oxide, propylene oxide. acrylonitrile,
and vinyl chloride. On the other hand, these facilitias did emit non-zero
quantities of butadiene, diethanolamine, epichlorohydrin, for which the species
fraction approach estimated little or no emissions.

The second source type, refineries, generally requested 1),S. EPA assistance
particuarly in estimating species fractions. Thus, regardless of the actual
accuracy of the species fraction used, any discrepancy between species fraction-
results and "questionnaire results” is caused by a discrepancy in total VYOC
astimates. For example, for the Texaco refinery. the species fraction approach
estimated substantial emissions whereas the questionnaire response indicated
that the facility had largely shut down. It is interesting to note further

that the species fraction approach predicted substantial refinery emissions of
chromium, from combustion of chromium-containing oil for heating. This is
illustrative of the possibility in some cases that the species fraction approach
may find substantial emissions which are not suspected by the sources themselves.
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The third source type, miscellaneous manufacturing operations, sometimes shows
surprisingly good correspondence between species fraction results and question-
naire results and sometimes shows firms estimating zero emissions where species
fractions indicate substantial emissions. It is possible in some of these
latter cases that the firms use solvents for example that are mixtures which,
unknown to the firms, contain the compounds of interest,.

In summary, the species fraction approach often given reasonable screening
estimates of emissions, but the results sometimes differ substantially from the
emissions estimates made by the firms themselves. Particularly for chemical
plants, the use of national default species fraction cannot be expected to pre-
dict what chemicals are used at local facilities. For other facilities, however,
the species fraction are generally at least comparable to source estimates, and
in fact the species fraction may in some cases he more accurate than the source's
own estimation of its emissions mix.,. In some cases, inaccuracies were a result
of inaccurate VOC/TSP emissions data in NEDS. In general, though, in the
context that this inventory is intended as a screeening inventory, the species
fraction approach appears to give reasonably reliable emissions estimates for
this purpose. '

General Observations

Substantial interest has arisen in the urban air toxics problem. The inventory
described in this report is part of a unique project to assess one urban air
toxics "hotspot". It is anticipated that this inventory will facilitate the
development of other, similar urban area inventories. Therefore, it is
appropriate to discuss the process of inventory development and make other
comments that might be useful to other groups developing similar inventories
for other areas.

Given the goal of compiling a comprehensiva inventory, this inventory necessarily
relied heavily on information available in the literature. Even for the point
source portion of the inventory, resource constaints led to sending direct
questionnaires to only 29 out or 88 facilities. For the other 59 sources, ‘
emissions estimates for VOC and TSP were available as part of NEDS. By neces-
sity, literature information, particularly information from the VOC Species

Data Manual and the Receptor Model Source Composition Library, were used to
assess the toxic compound components of these VOC and TSP emissions estimates.

Fortunately, the above two references provide relatively complete information
on point source species fractions. Unfortunately, species fractions for area
source categories were much more difficult to obtain. For the point source
inventory, the inventory appears to be relatively complete, and the principal
question is the accuracy of the available estimates. For area sources, there
is more of a question as to the completeness of the inventory. That is, it is
more evident in the area source inventory than in the point source inventory
that the ability to inventory emissions is limited by the availability of
information with which to make estimates.
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For mobile sources, substantial literature review was necessary as part of this
4project, but the result appears to be a fairly complete and seemingly relatively
reliahble inventory. For wastewater volatilization, the inventory appears
relatively complete (with the notable exception that emissions out of sewers

are not estimated), though the assumption of 100% volatilization and the
reliance on a handful of influent samples leads to questions about reliability.
For treatment, storage and disponsal facilities, the estimates here, despite
being the best available estimates. must he considered highly uncertain, due to
uncertainties in waste composition, waste quantities, propensities to volatilize,
and the insurmountable difficulties of addressing "special waste" landfills and
unauthorized landfills.

Part of the process of developing the inventory was developing a plan for
compiling the inventory. This was a useful endeavor, since it helped in defining
the source area and the compounds to inventory, and helped in organizing what
source types warranted investigation. At the same time, it must be noted that
much of the character of the inventory development process was a function of
what information was available in the literature., Thus, for example, the
inventory includes methylene chloride emissions from its use in aerosol cans

and does not include butadiene from oil-fired home heating, simply because -
emissions factor data were available for the one category and not for the

other. As a result. a major portion of the work in compiling this inventory

was performing literature review, exploratory work which could not be antici-
pated in the work plan.

Regarding the literature which was found useful, this report includes a complete
bibliography of literature used in this study. The VOC Species Data Manual and
the Receptor Model Source Composition Library have alr=ady bheen identified as
key data sources for addressing point sources. Most of the literature used in
the mobile source inventory was obtained from U.S. EPA's Mobile Source
Characterization Branch of the Atmospheric Sciences Res~arch Library in Research
Triangle Park, North Carolina, based on considerable work they have performed

on the subject.= The literature for area source categories was more diverse,
including literature focussing on per capita emissions (hased on national
consumer VOC usage), literature focussing on particular categories such as wood
stove emissions, as well as literature from a few broad-based inventory efforts.
The wastewater volatilization estimates did not rely on any literature data.

One other series of documents which were reviewed was the documents known as
"locator documents" (e.qg., "Locating and Estimating Air Emissions from Sources
of Formaldehyde"). However, these documents did not lead to very many of the
emissions estimates used in this study. This is partly because most of the
facility types described in these documents are not present in the Southeast
Chicago source area. This is also partly hecause many of the emission factors
provided in these documents rely on information that is not readily available.
For example, the chromium locator document provides an estimate of the quantity
of chromium emissions per quantity of chrome-containing refractory brick, but
the available information on the brick production does not differentiate the
various kinds of brick refractories. Thus. the locator documents. while
providing some information useful in this study, more often seems oriented
toward focussed investigations of individual sources or source types than
toward general inventories.
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One surprising aspect of-the process of completing this inventory was the effort
associated with the questionnaires. Numerous companies misplaced the question-
naire. For some companies, plant personnel were unable to process the question-
naire, and we had to send another copy of the .questionnaire to company head-
quarters. We attached to each questionnaire the NEDS information on the company,
thinking this would simplify their response, since the companies could just
confirm the accuracy of NEDS. This was a mistake: companies felt obliged to
have accurate information on every detail on NEDS, and often needed information
to decipher which point of their facility corresponded to which point on NEDS.
Finally, substantial follow-up work was necessary, particularly where responses
appeared incomplete or where compan1es did not know the composition of the
materials they processed.

This report would not be complete without discussion of needs for further
investigation. The goal of this project was to obtain a comprehensive inven-
tory of air toxics emissions, so almost by definition any element of the
inventory could be improved through further investigation. WNevertheless, it
is possible to identify specific elements of the inventory for which further
~investigation would particularly improve the overall inventory. Perhaps the
most important need identified in this study is the need for improvement of
point source species fractions. Part of an investigation of this issue would
be a more detailed investigation of the cause of the discrepancy found here
between species fraction-based emission estimates and questionnaire responses,
which would presumably help identified means of improving the reliability of
the species fractions. Even apart from this investigation, it is clear that
significant improvement to the inventory could he obtained by performing a
broader set of species fraction measurements and doing the collateral work of
assessing which operations (e.g.., hy SCC) can he characterized with which sets
of species fractions. A second important need is the development of more area
source emission fractors (e.g., metals from electroplating and butadiene from
home heating) and improvement of existing area source factors (e.g.. benzene
fractions for various portions of the petroleum/gasoline marketing chain and
the composition of coatings used in house painting and auto refinishing).

A third important need is to improve emissions estimates for polycyclic organic
matter. as emitted by highway vehicles, by wood stove use,-and by other heating
uses. Relatively few measurements have been made of the relevant emission
factors. Also, for wood stoves, there are significant uncertainties in wood
usage in the urban setting of Southeast Chicago area, and there are significant
undertainties about the impact of differences between actual and laboratory
stove operating characteristics on emissions. In addition, since this is not a
single compound but rather a complex mixture of compounds, any assessment of
the biological toxicity of the emissions would benefit from a more thorough
understanding of the composition of the emissions. Fourth, some studies have
indicated that formaldehyde formation from photochemical reactions can cause
greater exposure than direct formaldehyde emissions and in fact can represent a
major component of ambient toxicity. No effort was made to assess photochemical
formaldehyde formation in Southeast Chicago. A need exists for a simple method,
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using methods such as correlations with monitored ozone or photochemical box
modeling, which could approximate photochemical formaldehyde formation without
requiring long-term formaldehyde monitoring. Fifth, a number of improvements
could be made in the inventory of emissions from treatment, storage, and disposal
facilities, both in the estimation of waste quantities of particular compounds -
and in the estimation of the degree of volatilization. Although the emissions
from these source types are relatively small, the public interest in this

general category translates to an interest in these improvements.

Other needs for further investigation exist in the other source types. For
mobile sources, the adjustments. particularly the adjustment to reflect the
possibility that standard measurement techniques may only measure 77% of total
exhaust, warrant further investigation. For wastewater volatilization, further
investigation could address volatilization from sewers, collection of a more
robust set of influent samples, and refinement of the fraction of influent that
volatilizes.

Another set of further investigations represent a broadening of the emission
investigation. One such broadening is to include emissions of compounds with
non-cancer health impacts. Note that the impacts of such compounds are often a
function of short-term average concentrations, and so such an emissions inventory
would probably have to address peak short-term average emission rates. A second
such broadening would be to assess the impact of potential emissions controls,
such as the ozone control program, the total suspended particulate program, or
such strategies as a focussed permit review program.

This report describes the completion of a project to estimate emissions of a
broad 1ist of potential air toxicants in the Southeast Chicago area. ‘At the
same time, this report signals the beginning of a modeling assessment of
population exposure to these pollutants. It is also hoped that this report
will facilitate the beginning of other projects in other urban areas to assess
emissions of potential air toxicants.
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Tnformation on T11innis and Tndiana emissinns/activity levels
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Mational Fmissinns Nata System (NFNS) - a computer data hase maintained hy
.S, FPA containing data on point sources [including nperating character-
istics and emissinns nf criteria pallutants as nhtained hy State Agencies),

1982 Nzone STP Revisinns by T1linnis and Tndiana for the Chicagn/Northwest
Tndiana Area - a collective term for numerous submittals most relevantly
including a VNC emissions .inventary, These submittals were the primary

basis for area and mohile snurce county emissions totals and for various
characteristics affecting monhile source emissions., Three specific references
included in the STP are:

F.M, Sellars, A M, Kiddie, | A, Raci, R,], Rosy, R.N, Green, Nevelapment of
the Area Source Fmissions Tnventory for the 1982 Nzone State Tmplementation

Plan for the Chicagn Metrapolitan Reginn of 111linnis and Tndiana, GCA Carp.,
Necemher 1087,

“1982 State Tmplementation Plan Submittal for Nartheastern Tlinnis," Chicagn
Area Transportation Study, June 24, 1982, (This is the highway vehicle
emissions inventory in T1linois' 1982 nzone plan for Chicagn.)

"Mobile Source Fmissions Tnventary for Lake and Parter Counties, Tndiana,"
Rernardin, Lochmueller & Assnciates, September 1987,

Gridded T11linnis soacin-econnmic data - a computer file containing gridded -
sncineconomic data (e,g., arterial and freeway VMT and manufacturing
employment) for use in spatially distributing area and mobila snurce emissinns,

1980 Census of Population - T1linois (PC(1)-A15) and Tndiana (Pf(1)-A1R) -
contains maps of the urbanized area and population data.

Census data - computerized population and dwelling unit data at the hlock
grnup level were taken from Rureau of fensus data srnrpd on the Graphical
Fxposure Modeling Systems (GFMS),

Wastewater foncentration data - data were obhtained from the Greater Chicagn
Metropnlitan Sanitary Nistrict, in letters (Frank Nalton to Charles Sutfin)
dated Necember 17, 1986, and April 7, 1987,

Hazardous waste handling data - eaxtensive state data nn the quantities of
erach waste code generated, treated, stored or disposed hy sach facility
were ohtainad from TFOA and TNFM, (This repart does not document final
emissinn estimates for this category, however,)

"Fstimates of 11,S, Wond Fnergy Consumption from 1979 to 1981" (PNF/FTA N341),
Fnergy Tnformatinn Administration, Nepartment. of Fnergy - provided state

hy state estimates of wonod usage per househnld, (The authors used these

data as cited in separate references,

“Tnventory of Health Care Facilities and Meed Netermination by Planning
Area", T1linois Nepartment of Pyblic Health - provided data on local hnspitals,



Point Source References

P.1. Volatile Organic Compound (VOC) Species Data Manual, Office of Air Quality
~ Planning and Standards, USEPA. EPA Report # FPA- -45(/4-80-015. July 1980 -
contains 174 profiles and 134 organic species. including 19 species from
this study.

P.?. Compiling Air Toxics Emissions Tnventories, Office of Air Quality Planning
and Standards. FPA Report #450/4-86-006, June 1986 - contains an index
of which species profiles to use for which standard Classification Code
(SCC), and contains a variety of other useful types of information.

P.3. Receptor Mode] Source Compos1t1on Library. Office of Air Quality Planning
and Standards., EPA Report # EPA<450/4-85-002, November 1984 - covers
roughly 80 SCC's and 30 metals. including 6 metals in this study (arsenic.
beryllium, cadmium, chromium, mercury and nickel).

P.4. "Locator documents" e.g., Locating and Estimating Air-Emissions From Sources
of Formaldehyde. EPA Report # FPA- 450/4-88-(N07e, March 1984 - 3 series of
documents providing emission factor data and, for source types with a modest
number of facilities, source location. Such documents are available for:

a. Acrylonitrile EPA- 450/4 84-007a)

(
h. Carbon Tetrachloride ( -007b)
c. Chloroform ( " -007c¢)
d. Ethylene Dichloride ( " -007d)
e. Formaldehyde ( " -007e)
f. Nickel : ( " . =007fF)
g. Chromium ( " -007g)
h. Manganese ( " -007h)
i. Phosgene ( " -0074)
j. FEpichlorohydrin ( " -0073)
k. Vinylidene chloride ( " -007k)

At time of report preparation, draft “locator documents" were also avail-
able for chlorobenzenes. ethylene oxide, polychlorinated hiphenyls, and
polycyclic organic matter. For a great majority of these pollutants,
these reports indicated a probahle absence of major point sources. How-
ever, the Southeast Chicago area does contain sources for which species
fractions and emission fractions could be derived bhased on the locator
documents for chromium, nickel, formaldehyde, and polycyclic organic
matter.

P.5. Steam Electric Plant Factors, 1987, National Coal Association - provided
heat content data for various fuels, e.g.. RTU/1000 gallons oil. (This
study used Commonwealth Fdison fuel data). These data were used to convert
emissions factors from units of emissions/heat content (e.g.., g/Joule) to

units of emissions/quantity fuel (e.g.. g/1000 gallons oil).

P.6. Coke Oven F Em1551ons from Wet-Coal rharged By-Product Coke Oven Ratteries--

P.7. Benzene Emissions from Coke Ry-Product Recovery Plants -- Background

Informatlon for Proposed Standards. Nraft FIS. DAQPS. FPA Report #450/3-83-016a.




Area Source References

A.l.

A.2.

A.3

A.4.

A.S.

A.6.

A.7.

A.8.

A.9.

A.10,

W.H. Lamason, "Technical Discussion of Per Capita Emission Estimates for
Several Area Sources of Volatile Organic Compounds", paper presented at
Air Pollution Control Association meeting, June 21-26, 1981 - this is the
fundamental source for most of the per capita emission factors.

End Use of Solvents Containing Volatile Organic Compounds, The Research
Corporation of New England (for OAQPS. USEPA), FPA Report # EPA-450/3-79-032,
May 1979 - provides additional information for calculating per capita emission
factors.

Improvement of the Emissions Inventory for Reactive Organic Gases and Oxides of
Nitrogen in the South Coast Air Basin, Systems Applications, Inc.., and Radian
Corporation (for Calfornia Air Resources Board), May 1985 - provided species
profiles for gasoline marketing, architectural surface coating (see especially
the main text chapter on "species profile development" and Appendix E).

“Locator documents" - see reference data and description under point source
references. Specific documents from which area source emissions factors
were used included the formaldehyde, chloroform, chromium, nickel and

draft polycyclic organic matter locator documents.

Hazardous Air Pollutants: Air Exposure and Preliminary Risk Appraisal for
35 U.S. Counties, Appendix E, "Area Source Emission Factor Documentation,"

Versar, Inc. and American Management Systems, September 1984 - although
the documentation is scant and the reliability of the data are uncertain,
this report provides useful species profiles for degreasing: other profiles
here were superseded by other references.

Steam Electric Plant Factors - see reference data under point source
references. Again, fuel heat content were used to convert from emissions
per Joule to.emissions/quantity fuel burned.

Estimates of U.S. Wood Energy Consumption, 1949-1981, by Applied Management
Sciences for Dept. of Enerqgy - supplied I11inois wood usage estimates.

Residential Energy Consumption Survey: Consumption and Expenditures April
1982 through March 1983, Energy Information Agency (Dept. of Energy) -

supplied regional wood usage information used to adjust from statewide to
urban wood usage,

R.L. Gay, W.T. Greene, J.J. Smith, "A National Assessment of Residential
Wood Combustion Air Pollution Impacts," Nero and Associates, March 15,
1985 - showed U.S. Dept. of Agriculture wood usage estimates.

Survey of Methylene Chloride Emission Sources, USEPA Report #450/3-85-015,
June 1985 - References A.10, A.11, and A.12 document national emission
estimates and procedures underlying county estimates for degreasing emis-
sions of these compounds.




A.11.

A.12.

A.13.

A.14.

-~
Survey of Perchloroethylene Emission Sources, U.S. EPA Report #450/3-85-017,
June 1985 - see note under A.10. Also supplied similar information for dry
cleaning.

Survey of Trichloroethylene Emission Sources, U.S. EPA Report #450/3-85-021,

June 1985 - see note on A.10.

Chromium Emissions from Comfort Cooling Towers - Background Information for

Proposed Standards (Draft EIS), Office of Air Quality Planning and Standards,

March 1987 - provided per capita emission factors used to derive a per
"other" (nonmanufacturing; nonretail) employee emission factor.

Phone conversation with 0AQPS sfaff (A1 Vervaert), October 30, 1986 -
provided data for crude emissions estimates for chrome plating.

Mobile Source References

M.1.

M.2.

M.3.

M.4.

M.S.

M.6.

R.B. Zweidinger, J.E. Sigsby, Jr., S.B. Tejada, F.D. Stump, D.L. Dropkin,
W.D. Ray, and J. W. Duncan, "Detailed Hydrocarbon and Aldehyde Mobile Source
Emissions from Roadway Studies," Environmental Sciences Research Laboratory -
provided the majority of exhaust emission fractions.

J.F. Sigsby, Jr., S.B. Tejada, W.D. Ray. J.M, Lang, and J.M. Duncan, "Volatile
Organic Compound Emissions from 46 In-use Passenger Cars," Environmental
Sciences Research Laboratory - provided evaporative emission fractions,

and documented the possibility of unheated sampling trains under-measuring
exhaust emissions.

J.E. Sigsby, Jr., D.L. Dropkin, R.L. Bradow, J.M. Lang, "Automotive Emissions
of Ethylene Dibromide," Environmental Sciences Research Laboratory, presented
at Passenger Car Meeting, Troy, Michigan, June 7-10, 1982 - provided exhaust

and evaporative emissions data for ethylene dibromide, and documented absence
of ethylene dichloride. '

Conversations with staff of Office of Mobile Sources staff - provided data
for estimating exhaust and evaporative emissions fractions for benezene.

User's Guide to MOBILE3 (Mobile Source Emissions Model) - MOBILE3 provided

data on total highway vehicle emissions factors and the components of the
total from each vehicle type.

Personal communication from John Sigsby to author (comments on draft report)
dated January 30, 1987 -- reports that butadiene has been found to be hetween
5 and 20% of n-butane.

Wastewater Volatilization References

Apart from local wastewater concentration data, no references were used,
since simplying assumption of 100% volatilization was used.
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217/782-1830
ogust 14, 1985

soaarch Lausary Ce.
140 West 111th Street
Chicage, I1limsis

Ganticmea:

The I111neis EPA and USEPA are engeged {2 a cesperative effort to cempile aa
taveatory of atr emissions of selected substances im yssr area. As autherized
by tae [11aeis Eavirosmestal Pretactien Act aad the federal Cleam Afr Act, w
sre compiliag this tnveatery 30 that we Can assess asseciated health fmpacts

oa the resfdents of the Scutheast Chicage ares. Feur Ypes of sesrces are
Ml, included in this informetioa gatheriag effert: {mdiviasa) p
sanafacturing /processing faciiities, ‘ares seurces” (such as gase)ias statfeas
and dry cleaners), "mbile scsrces” {traffic) amd specific categeries such as'’
‘1andf1l]ls and westewatar treatmest plants.

After wg have collectad the mecessary emissions data feor peim, ares, mbdile,
and special seurces, an assessment of the atmespheric dispersien and
population exposure te the emitted mtarial and of the pessidlie adperse healtha
efforts that exposare cosld cause will be perfermed. MResslts of this analysis
will provide a mare enlighteced basis feor subsequest discussicns oo the matare
and magaitude of adverse Realth effects frem these air pollutants {s Seatheasst
Catcago.

Although a pepular ispressies exists thet commercial factlities are the major
saurce of environmental hewlith risks, a recent USEPA study has iadicatad that
ares and mobile ssurces say be majer cantributers ts these risks. e are
seaking your cooperation te chtaia the aost reliable <nd most credidble dasis
for ewsluvating the relative coatridutica and owerell sagnitude of any pessible
health risk in the area which might result from the caissions of the selected
substances.

¥e have Included several attaciments te this letter to help yeu previde the
informatien nseded. The first attactmest is a list of substances being
favestaried. Mast of thess substamces are orgaaic compounds. A few of the
substances are mptals. For the metals, we are iatarested in the weight of the
setal ewitted, regardless of the chemical form in which the amtal exists.

Attachment 2 is & printost of isformatien preseatiy om our files. The
paransters Which are important te tais project Rave deen circled. Please

1) coafirm the informatien is correct by marking “0.K.° next to the correct
Tine of dats, 2) sabstitute correctad data if that presested is {acerrect, esd
3) supply amy data which are sissing.
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Attachment 3 13 a questionmaire which {destifies other infsrmatios aseded. |
general, this questionneire seeks amissions estimstes fer eack operationm im
your faciiity fer each of the listad compounds whiCh you may ewmit, and some
asditional iafermatioa helpful is assessing the pessibility of awmospheric
releases. Please fil]l eut a questionnaire for each cperatiea eor production
1ine in your facility as idestified (or as should be tdestifiea) in
Attachment 2.

Attachment 4 requests additiosal iafermatiea ea secondary air ewissieas
resuitiag from piast cperaticos 1ovelviag wastewater, liquid wastes, and solf
wastas.

Please note that ia the absemce of the reguested infermatien, emissicas from
your facility will de estimated dased oa the VOC and TSP emissicas data shew:
in Attachment 2, asd on estimates of the fractieons of thess emissions expecu
te be representsd by each of the listad compounds for your “type of
operation®. This estimation method could significastly mfsrepresest your
contribution to the ewissioss of these campesnds. Therefore, we are seeking

1f you wish that some er all of the iaformmtion you previde should be kept
coafideatial, please provide justification and {deatify the {afermatfen you
wish kept confidential at the time yeu submit 1t. I[1limeis EPA will follow
the precedures given iz the State of 1lincis Rules and lations, Title J
Chapter II: Part 161 for dandling requests for coafidestiality, and USEPA wi’
follow the procedures givea in CFR Sectiom 2.100 et Fatlere to asse
a clatm of coafidentislity mekes the information avaliable to the pwdlic
without furtder sotice. '

Please sutait the requestad faformstios by Septesber 30, 1985. Please adire
the USEPA's copy to Nerriet Croke (5AR-26), USEPA, 230 $. Deardora, Chicago,
IL 60604. If yeu would like additional imformation regardiag the
guestionmaire or the praject ia gemeral, please call Joha Shreck of gy staff
1217/782-1830) or Jeha Summerhays (312/806-6067) or Or. Harriet Creke
(312/353-4008) of the USEPA Region ¥V office. e would alse be happy ta shar
vith you, oo request, & descriptios of the plas for estimating emissioms of

' other seurces and source types in the area. ie are losking ferward te yeur

cosperation in s effert.

Sincerely,

i . .
S / ~
:-:,'/.’1 , ///-/ . /" // . ﬁ".mv', V

Michsel J. hayes
Assistant Otvision Manager
Oivision of Air Pollatien Comtrol

MiN:dS:bih/sp/1726E/1,2
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Acrylesitrile
Allyl chloride
Arsanic

Asbestas
Senzese

Senzy! chloride
Serylliem

1,3 Sutadiens
Comnium

Carbea tetracaleride
Chlereform
Qronten

Coke Oven Emissioas
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Dimathyla{tresawine
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Dlexia . ‘
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Ethy) scrylate
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Formaldehyde

4,4 Isopropepylidene diphemol

elanine

Mercery

fethy! chleride
Nethy lese chloride
4,4 Mathylene diaailine
#ckel
¥itrebonzane
Ntrosomerphe!ine
Pentachl orephene!
Parchlervet)yione
rChs

Poiycyclic organic matter
Progy iene dichleride
Prepylens oaide
Styrem

Terwphthelic acid
Titanium dioxide
Trichlcroethylens
Teluene

Yiay! Chleride
Tinylidane chleride
Xylens
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A

ATTACOENT 3 -~

Ideatify any chemical 11sted o8 Attachmeat A waich 13 used or created by
Jyour precess/storage/dispesal operatieas.

For each emission stream (stack, process, f.jitin. sterage tank, end of
pipe) please provide the fellowing iaformation o the pofat of emission
for the 1904 calensar yesr.

latitude
longitude
hefght frem ground
diameter of emigsion pout
velocity
esission temperature :

operatios time hrs/ds m’f* *S/’l’

:‘er esch chemical substance Mutiﬂu 1 pert A which s {n m: stn-
ve

Chowical Neme Uncentreliled Emtssien Rate
Tons/Yr

What afir pelistiem contrel are 1a place feor this emission stream

Control Chemical - femoval efffciency
(Attechment 1)
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ATTACIENT 3 (continued)

Suring the 1904 calendar year di¢ you Mave any uascheduled releases resslting
] ] s310as of any of the substances identified ia part A?

For eoch such streas usuctat:l uith ah wnscheduled reloase list for the tatal
calendar year

compeund . Qantity emittea o air
(foentified 1o attachmest }) ’ directly/Indirectly
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ATTACHENT 4
C. SECONBAAY ENISSIONS OF POTERTIALLY TUXIC SUBSTANCES

Sacondary emissichs are these air eafssieas ressiting frem the treatmeat
or dispesa) of wastemter, 11quid wastas, or selid wastes. For each
precess waste streed which containg ene or more toxic sabstances, provide
{aformatico by filling in the tadle Delew. If sampling data are met
svailable, provide ¢ best estimate fer sach wasts stremm.

Process feeding -isu streem:

Treatmest or dispesal method (If portieas of the streamare - =
treeted/¢i sposed of differently eascribe mathods sepsrataly for each taxtc

compensst.) :
Tetal wolume of solid waste 11.Y; T8
Total volume of liquid weste JllMI.
To_tﬂ volume of dﬂ-_ut. discharged to sower system ’ Jal per day.
_ Substence Total $ of Substance  Other Treatmeat,
Substance “‘::3““ Substance Dtscharged to Pispesal of
Rame ( ) {kg/exy ) Sewer Systam Sabstasce
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