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ABSTRACT 

An optical and electron optical examination of filters from 

seven sources showed that the major difference between inhalable 

and total suspended particulate is the loss of the large mineral, 

metal and metal oxide particles. As particulate loading of the 

atmosphere increases, the ratio of fines (<about 2 um) in the 

sample also generally increases. 

iv 



Ss (aot dy 



TABLE OF CONTENTS 

Page 

STR 
iii 

Oe SINE 8) 6 bo. rrr iv 
eee Res. eee LOTT IOU Cle Feber vi 
en a... ct il 
econ. 2s eee eee NTN PSL) bir) « y) 
oo NS 

3 
NS SRE 0) 4 
Analytical Procedures 

Polarized Lightamnevcescopy ........<.s..., 5 
Low Temperature Ashing.. .. f«:s G<«... 6 
Scanning Electron Micrographs ........... nal 

(OL CT IE 505 2, 8 
PScusSsvon <2 oe Cael, eS ye Cia) Sait al ae le 15 
are eer tk 

Site, Description, Diagrams and Data Sheets from 

Filter Analysis 

Bo, SeUiroRicidweece ae ee. SPIES BN the ar Al 
SEU 3 Se rrr Bl 
Bre One Cl 
D> EAStOM@IANPAPRtOPM LGhGlecs . i... ..... D1 
Be oels  a . t. eats: Fl 

E> Granite Citemirime station Al). ......>. Fl 
G. Granite City (Dallas residence) ........ Gt 
H. Scanning electron micrographs from 

ultrasonification study ....... Se H1 



a 
7 

ptt sitet i be wat & 



Number 

List of Figures 

Overview of the Inhalable Particulate Network 

Springfield Filter Samples and Their Particle 
Loadings 

Joliet Filter Samples and Their Particle 
Loadings 

Rockford Filter Samples and Their Particle 
Loadings 

East Moline Filter Samples and Their Particle 
Loadings 

Peoria Filter Samples and Their Particle Loadings 

Granite City (FSI) Filter Samples and Their 
Particle Loadings 

Granite City (Dallas Residence) Filter Samples 
and Their Particle Loadings 

vi 

Page 

10 

Mi 

12 

is 

14 



stonT baa aefan — ate 

ie aVeret Se 

- fms? 4s fa (h 



SUMMARY 

A short study by scanning electron microscopy showed 

that the small particles on the glass fibers of a Hi-vol 

filter are strongly attracted to the fibers. The examination 

also indicated that the ratio of small particles in the 

atmosphere generally increases as the dust loading of the 

atmosphere increases. As has been shown previously, this 

total loading typically increases as the sites become more 

industrial. The makekup of inhalable and total suspended 

particulate samples are generally quite similar. The major 

differences are those which result from the loss of the larger 

mineral, metal and metal oxide particles. Thus total 

Suspended particulate data are still useful and will, in a 

general way, correlate with data collected on a sampler with a 

size selective inlet. 
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COMPARISON OF INHALABLE PARTICULATE 

AND TOTAL SUSPENDED PARTICULATE 

INTRODUCTION 

In accord with the 1977 Clean Air Act Amendments, the 

USEPA is establishing a nation-wide inhalable particulate 

standard to assess the air quality levels of particles less 

than 15 micrometers in size. As it appeared that an inhalable 

standard would be proposed and promulgated within the next two 

years, the Illinois EPA desired to assess the effect that such 

a standard would have on Illinois. To support this evaluation 

the Illinois EPA requested an assessment of the composition, 

concentration and size range of both total suspended parti- 

culate and inhalable particulate. By assessing these 

particulates the Illinois EPA will be better prepared to 

intelligently comment on any proposed USEPA inhalable parti- 

culate standard and also to be better prepared to assess its 

impact on I1linois. 

-Inhalable particulate (IP) monitors were located near 

total suspended particulate (TSP) monitors at seven sites in 

Illinois. (One each in East Moline, Peoria, Joliet, 

Springfield, Rockford; two in Granite City). Some of the 

filter pairs from these monitors were to be examined with 

optical and electron microscopy and low temperature ashing to 

produce data for comparison of the relationship of IP to TSP. 
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BACKGROUND 

The 1977 Clean Air Act Amendments required that ambient 

pollutant standards be revised in 1980. It was determined 

that TSP measurements included particles that are inhalable 

(less than 15 micrometers) and not inhalable (greater than 15 

micrometers). To assess those particulates that are a 

possible health hazard a network of Inhalable Particulate 

monitoring stations were established. An overview of opera- 

tions of the Inhalable Particulate network prepared on June 

10th 1979 by Charles Rodes of the Environmental Monitoring and 

Support Laboratory, Research Triangle Park, NC is shown in 
Figure ] 
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This figure shows that two size fractions are typically 

present in TSP, a course fraction of about 30 to 2.5 ym with a 

maxima at about 8 to 10 um and a fine fraction from 2.5 to 0.1 

micrometers with a maxima of about 0.5 ym. The figure also 

notes that the typical alveolar depositable fraction is 

generally that portion with particle diameters of less than 

about 5 to 10 micrometers. 

A figure on page A66 of a report of the 146 Air Quality 

Technical Committee in the American Industrial Hygiene Journal 

(Vol. 42, May 1981) shows approximately the same data for the 

alveolar fraction and in addition notes that a tracheobron- 

chial fraction of about 15 or 20 to 2 micrometers also 

exists. 

It was with this data in mind that the 15 um limit for 

inhalable particulate was established. 

Sample Sources 

Samples from seven sources were analyzed. These repre- 

sented industrial, commercial and residential areas. 

Two sites were described as being mainly residential. 

Both were near some commercial as well as agricultural areas. 

These were the Springfield and Joliet collection sites. 

The other sites are more industrially oriented. The 

Rockford site is surrounded by a residential area and has many 

industrial sites nearby (less than one mile). The East Moline 

site is somewhat simiar, but appears to have more commercial 

and less industrial sources nearby. 

The Peoria site is listed as commercial and residential, 

but it is near (a few miles) to many rather large industrial 

sources. The two Granite City sites are mainly industrial 

with the Fire Station site being under some commercial 

influence. 



Both of the Granite City sites are listed as industrial 

with the fire station being more influenced by the commercial 

and residential areas near the site. The Dallas residence in 

Granite City is noted as industrial although it too does have 

some element of residential influence. All sites are near 

moderately traveled roads except for the Peoria site which is 

near two heavily traveled streets. 

All collectors were placed on low buildings with 

typically minor or no wind obstructions near the collection 

sites. The filter samples were collected in 1981. 

ANALYTICAL PROCEDURES 

Polarized Light Microscopy 

Polarized light microscopy was employed to identify the 

types of particles on the filters received for this study. 

Only a brief description will be presented here as the techni- 

ques have been fully explained in The Particle Atlas published 

by Ann Arbor Science Publishers. 

The optical microscope is unique in its ability to allow 

an individual to identify specific types of chemical entities 

as to their particular sources for example; diatoms, beach 

sand, fiberglass, broken glass and crushed quartz. All are 

silica yet their different sources are apparent. Another 

example is that of combustion sources. Particles from oil 

fired boilers, high efficiency coal fired boilers, incinera- 

tors, and coal fired boilers all have different properties and 

thus can be distinguished from one another. 



The filters were examined at low power with a stereo- 

microscope to ascertain that the distribution of the collected 

Sample was uniform. Several samples were then removed from 

the filter at random, composited and examined with the polar- 

ized light microscope. The optical properties such as color, 

texture, shape, refractive index, birefringence, transparency, 

crystal class, habit, pleochroism, cleavage and extinction 

typically yield a unique set of properties for each specific 

type of particle. Each particle was examined for type and its 

size was noted. 

The size determinations were made by comparing the 

Martin's diameter of each particle to the circles or 

rectangles on a Porton graticule. Martin's diameter is the 

longest horizontal cord through a particle as it randomly lies 

in the field of view. A Porton graticule is an eyepiece scale 

containing a series of circles and rectangles increasing in 

size by the 72. This scale was calibrated with a stage micro- 

meter. 

When all of the particles in a specific area of the 

microscopical preparation were identified, another area was 

chosen and examined in a similar fashion. This continued 

until 500 to 1000 particles had been identified and sized. The 

data were then mathematically computed to yield the data 

sheets attached in the Appendix. 

Low Temperature Ashing 

Sections of each filter were removed for analysis. A 

5.1 x 3.7 cm section was cut for analysis, dessicated for 12 

hours and then weighed. They were ashed for at least three 

hours in Plasmod LTA and then re-weighed. Each sample 

represented 1/22 of the entire filter area. Weight losses 

were reproducable to +0.1 mg on three blanks cut from 

three different unused filters. 



Scanning Electron Micrographs 

Small samples were cut from each filter and mounted on 

aluminum stubs with double-sided tape. The edges of the 

samples were painted with conductive paint and the samples 

were coated with gold. The coated specimens were examined 

with a scanning electron microscope at a variety of magnifica- 

tions and representative portions were photographed at 1200 

and 60000X magnifications. The prints are presented in the 

Appendix. 

A small study of the effectiveness of removal of parti- 

culate from Hi-vol filters by solvents and ultrasonification 

was carried out. Small pieces of Hi-vol filter samples were 

cut and placed in a test tube with several milliliters of 

solvent. The tube was placed in an ultrasonic bath for twenty 

minutes. The piece of filter was retrieved and examined, as 

above, with a scanning electron microscope. The water layer 

from the sample extracted with water was filtered through a 

Nuclepore filter and that was also examined with a scanning 

electron microscope. 

Sample Description 

Figures 2-8 show each of the samples and their particle 

loadings. A graphical presentation which depicts the loading for 

each sample and the respective loadings per category (M=minerals, 

C=combustion products, B=biological and O=other, miscellaneous) 

is shown on the optical microscopy sheets within each Appendix. 
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were collected during June, July and August. The 
collection site was rural residential. The loading of the filters 
is quite low and the major components of the samples were minerals 
and moderate amounts of biologicals. Compared to the other sites 
the biological contents were generally higher. There is relatively 
little difference in the total loading and ratio of particulate 
types between 
particulate. 

the total suspended particulate and inhalable 
The SEM analyses show that only a few particulates are 

present in the sub-optical range (<1 to 2 yum). 

Figure 2 
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Joliet 
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The samples were collected during August. Moderate loading of the 
filters was experienced, consisting mainly of minerals with 
moderate combustion and biological components. These were typical 
for the semi-rural residential character of the site. The 
inhalable particulate was quite a bit lower than the total 
Suspended particulate because of the large size of the mineral 
particles. The SEM analyses showed that moderate amounts of the 
particulate was sub-optical. 

Figure 3 
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This site was reported as being residential] with industry nearby. The May collection showed moderate loading and that from December Was very low. Both collections showed relatively littTe difference in loading and ratio of Particulate types between inhalable and total Suspended particulate. Summer collection was mostly mineral with moderate amounts of combustion and biological Particulates. In the winter the major particulate was mineral. There was a fairly large ratio of sub-optical particles on filter from both the summer and winter collections. 

Figure 4 
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This collection site was at a combination residential and 
commercial location. The analyzed samples were taken during 
March, June and December. Moderate loading was observed 
during March sampling, lower loading for the June sampling and 
low loading for the December sampling period. In all cases 
most of the particulate was mineral. Only moderately lower 
levels of particulate were collected on the filters in the 
inhalable particulate samplers. Many fines and aggregates of 
fines were noted during the SEM examination, especially on the 

Spring and summer sample filters. 

Figure 5 
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The Peoria site was noted as a residential site, but it is near 
commercial and industrial installations as well as heavily 
travelled streets. Samples were analyzed from April, June and 
December with moderately high, moderate and low dust loadings 
respectively. Again minerals were the major component. The large 
size of the minerals in the April and June collection created a 
large difference between the inhalable and total suspended 
particulates for those collections. Higher metal and iron oxide 
levels were noted than in the more residential samples. Combus- 
tion product levels are also somewhat more elevated. Moderate to 
moderately high levels of agglomerates of fines and fines on the 
sample filters were seen during the SEM examinations. 

Figure 6 
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This site was recorded as industrial, but it is also near some 
commercial and industrial facilities. The studied samples 
were collected during August, November and December. The data 
are quite similar to those from Peoria, as one might expect 
from the similarity of the locations. That is, the August 
loadings are moderately high and the winter samples show 
moderate levels of particulate. These samples contain 
generally higher levels of combustion, metal and iron oxide 
particulates than most of the other samples. The December samples 
contain soft coal. The large size of the minerals makes the 
August inhalable particulate sample smaller than the companion 
total suspended particulate sample. All samples show a high 
proportion of fines under SEM examination. 

Figure 7 
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This site is a residential location surrounded by industrial 
facilities. The samples examined were collected during May, 
June and August. The samples are moderately to heavily 
loaded. Little biological particulate is present. Minerals, 
especially iron oxide, combustion products and metals are the 
major particulate types. The major differences between the 
inhalable and total suspended particulate samples are the 
greatly reduced levels of iron oxides and metals in the 
inhalable fraction for the May and June samples and the great- 
ly reduced soot levels in the August inhalable particulate 
sample. All samples show moderately high to high levels of 
sub-optical particles in the SEM examinations. 

Figure 8 
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DISCUSSION 

The samples for polarized light microscopical (PLM) 

analysis were removed from the filters with a small droplet of 

Aroclor~ on a tungsten needle. This has been previously shown 

to be a reproducible technique. The sample thus obtained has 

also been found to be representative of the deposit on the 

filter (see the Particle Atlas, op. cit). 

For scanning electron microscopical analysis (SEM) a 

small portion of the filter is typically removed and after 

metallization, the particles are examined in situ. It was 

felt that it might be advantageous to examine the particles on 

a Nuclepore. filter surface so that the glass fibers of the 

Hi-Vol filter would not be present in the field of view. Such 

a procedure would be valid only if reproducible and representative 

samples could be produced. 

The SEM micrographs in Appendix H, pages Hl through H6, 

demonstrate the difficulty of such a procedure. Few particles 

less than about 10 pm were removed from the filters in any of the 

solvents tested, even after twenty minutes of ultrasonification. 

This can be seen by an examination of the micrographs of the various 

Hi-Vol filter samples and also the deposit on the Nuclepore filter. 

Additionally, sO many small fragments of glass fibers are present on 

the Nuclepore filter surface, even if the small particles were removed 

and deposited, the fiber fragments would be even more distracting than 

fibers of the original filters. 

ES 



The tenacity of the particles to the fibers in the 

presence of the solvent and ultrasonification is quite strong. 

If the "chemical glue" were either organic liquids or 

inorganic salts such as sulfates, the ultrasonification 

procedure would be expected to remove the particles. The 

forces that bind the particles must therefore be more 

fundamental, e.g., electrostatic attraction. 

The examination of the filters by PLM and SEM showed 

that minerals and biological particulates are most common at 

the rural and residential sites. As the sites become more 

commercial and industrial the level of combustion products, 

iron oxides and metal particulates increase. In general, when 

large particles of minerals and metals are present, the 

inhalable particulate levels are lower than the total suspend- 

ed particulate levels. These two types of particulates most 

often represent the differences between the two types of 

fractions. 

The biological particulate fraction not only increased 

in the inhalable particulate because of the loss of minerals 

and metals, but because the low density of the biologicals 

allows oversize particles of this type to be collected rather 

than rejected by the size selective inlet to the sample 

collector. 

The correlation of the low temperature ashing data with 

the mass of microscopically determined biological fraction is 

poor. There is only a general correspondence between the two 

values and at times the percent loss by low temperature ashing 

is considerably lower or higher than the weight percent of 

that particular fraction. This may partially be caused by the 

presence of non-particulate deposits. 

Particulate levels increase as the collection sites 

become more industrial. As the suspended solids increase the 

ratio of sub-optical particulate also increases in both the 

inhalable and total suspended fractions. 

16 



Solids levels are lowest in the winter and highest in 

the summer. Often the inhalable and total suspended fractions 

do not differ greatly either in quantity or ratio of 

particulate types. 

Thus, although it is better to record data that relates 

more directly to the fraction that is physiologically trapped, 

the data derived by the previous sampling of total suspended 

solids are still of value because of the general similarities 

of the two types of fractions. 
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APPENDIX A 

Site Identification 

1. City. Sorinatiela 

2. Site Name and Address: IEPA Building, 2200 Churchill Road 

3. County: Sangamon Township: Springfield 

4. USGS Topographical Map Name and Scale: Springfield West, IL, 1:24,000 

5. Site Elevation (Feet): 580 

Site Classification/Representativeness 

1. Dominating Influence on Site: Residential, Undeveloped 

Source Impact 

1. Stationary Sources that may Influence Site: 

Direction Distance 
Name of From From Emissions 
Source Location Site Site Pollutant (tons/yr) 

None 

2. Mobile Sources that may Influence the Site: 

Names of Roadways: Churchil] Jefferson 

Type: Arterial Street Local Street 
or Highway or Road 

Distance of Roadway from Site (ft) 80 500 

Composition of Roadway Asphalt Asphalt 

Number of Traffic Lanes 2 - 

Average Daily Traffic 2000 9900 

Average Vehicle Speed (mph) 30 45 

One or Two Way Traffic Two Two 

Number of Parking Lanes One None 

Are Parking Lanes Used 
For Traffic Part of Day? No N/A 

Is Dust Visibility Retained? No Yes 

Does Roadway Have Curb Yes No 

A-1 



3. Area Sources that may Influence the Site: 
Direction Distance From 

Type of Source From Site From Site Pollutant 

Agricultural SW 0.8 mile TSP 

Construction (local) SSW 100-300 feet TSP 

Topograhy/ Obstructions 

1. General Characteristics Over a2 Mile Radius From the Site: Smooth 

2. Topographic Features that Influence the Site: (types - hills, valleys, 
depressions, bodies of water, ridges, cliffs) 

Direction Distance 

Type Size From Site From Site 

Ravine 50 ft. depth SSW 350 ft to center 

3. Obstructions to Wind Flow 
(types - buildings, trees ridges, cliffs) 

Direction Distance 
Type Size From Site From Site 

None 

4. Comments 

IEPA building is located partly down the ravine note above. The 
top of the building on which the hi vol is located is probably 
only 25 feet above terrain to the north. 

Distance to the nearest National Weather Service (NWS) Site. 

Here are the distances and directions to the nearest NWS observing site 
from the inhalable particulate monitor in Springfield. Distances are in 
statute miles; directions are degrees from true north. 

Directions & 
Site Address Nearest NWS Site Distance to NWS 

IEPA Bldg. Capital Airport/Springfield 0209 at 3.2 mi. (NNW) 
2200 Churchill Road (SPI) 
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fPLitcer number 1229780 

Total Suspended Particulate ug/m3 51 

Particulate: Minerals 36.2 Combustion 1,5 
Biological 13.3 Other - 

Low temperature ashing, % loss 370 
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OPTICAL MICROSCOPE ANALYSIS 
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1229781 Filter number 

40 pe/m Inhalable Particulate 

1.2 32.8 Combustion 

Other 
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Low temperature ashing, % loss 
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OPTICAL MICROSCOPE ANALYSIS 
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1229776 Filter number 

92 Total Suspended Particulate pg/m3 

1 10 Combustion 

Other 

pe Ps Minerals Particulate 

Biological 26.7 

% loss Low temperature ashing, 
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OPTICAL MICROSCOFE ANALYSIS 
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Filter number 12772500 

Inhalable Particulate pe/m 87 

Particulate: Minerals 50:35 Combustion 16.5 
Biological 20 Other - 

Low temperature ashing, % loss 20.3 
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QNPTICAL MICROSCOFE ANALYSIS 
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Filter number 1277893 

Total Suspended Particulate pg/m3 86 

Particulate: Minerals 59.3 Combustion Li? 
Biological 24.1 Other - 

Low temperature ashing, % loss 29.9 

BIS 1 HAN 
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QFTICAL MICROSCOFE ANALYSIS 
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Filter number 1277894 

Inhalable Particulate pe/m3 74 

Particulate: Minerals 38.5 Combustion 2.2 
Biological 32.6 Other - 

Low temperature ashing, % loss 24.0 

A-17 



A. Site Identification 

« jGhey: 

- Site Name and Address: 

Joliet 

AFPCNULA DB 

Township: Joliet 

- USGS Topographical Map Name and Scale: Joliet, 1:24000 

1 

2 

3. County: Will 

4 

5 Site Elevation (Feet): 653 

B. Site Classification/Representativeness 

1. Dominating Influence on Site: Residential 

C. Source Impact 

1. Stationary Sources that may Influence Site: 

Name of Source 

Avery Gravel Co. 

Com Ed-Will Co. Stn. 

Union Oil Co. 

Texaco, Inc. 

GAF Corp. 

Stauffer Chem. Co. 

GAF -Floor Prod Div. 

Location 

I-55 & Renwick Rd., NNW 

Plainfield 

i35th St. 

Direction 

From 

Site 

Chic. NNE 
Sancanal, Romeoville 

135th St. & New Ave. NE 

Lemont 

tnd & State St. |”. NE 
Lockport 

Theodore & N. Broadway NE 
Lockport 

Ingalls Ave. @ Bdwy. NE 
Joliet 

912 E. Washington ESE 
Joliet 

B-1 

Distance 

From 

rs, 

7.8 

8.5 

Zid 

2.2 

Site 

mi. 

mi. 

mice 

ML. 

mi. 

mi. 

mi. 

Pollutant 

TSP 

TSP 

TSP 

Pershing School, Midland and Campbell 

Emissions 
(Tons/Yr) 

1106.1 

7FOL2Z1 
23772.1 
41888.9 
1169.4 

1322.5 
18219.4 
2125 e7. 
2855.0 
4372.0 

45185.7 
5612... 
P93i.3 
4547.3 

42063.2 

2127.0 

2221..0 

145.0 



Vulcan Materials Co. 

Crown Trygg Corp. 

Ceramic Powders 

General Refractories 

Delta Const. inc. 

Stepan Chem Co. 

-Ind Chem. Div. 

Caterpillar 

Mobil Joliet 

-Refinery Corp 

Mobil Chem Co. 

Johns Manville 

Prod Corp. 

Economic Labs, Inc. 

Persico Paving Co. 

Com Ed-Joliet Sta. 

Olin Corp. 

-Blackson Works 

Mills Rd & Rt 53 

Joliet 

1127 8. Chicago St. 
Joliet 

200 Moen Ave. 

Rockdale 

Larkin & Moen 

Rockdale 

1711 Brandon Rd. 

Joliet 

RR1, Elwood 

Box 504 Channahon 

Joliet 

I-55 & Smith Bridge 
Joliet 

SE 

SE 

SSE 

SW 

Rd. SW 

I-55 & Old Arsenal Rd. SW 
Joliet 

RE, 6 

Joliet 

3001 Channahon Rd. 

Joliet 

Moen Ave., Joliet 

Patterson Rd. 

Joliet Twp. 

Patterson & Laraway 

SW 

SW 

SW 

B-2 

2.5 

2.5 

1.6 

1.6 

, oe 

6.9 

2.8 

8.4 

3.5 

3.6 

io 

mi. 

mi. 

mi. 

mi. 

mi. 

mi. 

mi. 

mi. 

mi. 

mi. 

mi. 

mi. 

TSP 

TSP 

TSP 

2413.4 

2029.4 

1729.7 

7536.7 

83275.5 

4069.4 
4438.7 
6303.7 

3056.0 
1091.0 

4089 
27608 
3308 

42093 

34238 

73266.4 

5380.7 

1575.1 

209,558 
{igs 
68,883 
3,039 

909 

98,472 



2. Mobile Sources that may Influence the Site: 

Names of Roadways: Midland Campbell 

Type: Local Street Local Street 

Distance of Roadway 
from Site (ft) 77250 115 

Composition of Roadway Asphalt Asphalt 

Number of Traffic Lanes 2 Z 

Average Daily Traffic 2000 <2000 

Average Vehicle Speed (mph) 30 23 

One or Two Way Traffic Two Two 

Number of Parking Lanes None None 

Are Parking Lanes Used 
For Traffic Part of Day? No No 

Is Dust Visibiity Retained — No No 

Does Roadway Have Curb No No 

3. Area Sources that may Influence the Site: 

Direction Distance 

from from 
Type of Source Site Site Pollutant 

Chicago Metropolitan NE 30) mi. TSP, S09, NO, CO, 03 
Area 

Cornfield Ss 1/4 mi TSP 
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D. Topography/Obstructions 

1. General Characteristics Over a 2 Mile Radius From 
the Site: Smooth 

2. Topographic Features that Influence the Site: (Types - hills, 
valleys, depressions, bodies of water, ridges, cliffs) 

Direction Distance 
Type Size From Site From Site 

None 

3. Obstructions to Wind Flow 
(Types - buildings, trees, ridges, cliffs) 

Direction } Distance 
Type Size From Site From Site 

None 

4. Comments 

The 2 story section of roof over the gymnasium could prove 
to be an influence to wind flow. 

E. Distance to the nearest National Weather Service (NWS) Site. 

Here are the distances and directions to the nearest NWS observing site 
from the inhalable particulate monitor in Joliet. Distances are in 
statute miles; directions are degrees from true north. 

Site Address Nearest NWS Site Directions & Distances 
to NWS 

Pershing School O'Hare Airport/Chicago (ORD) 020° at 33 mi (NNW 
Midland and Campbell] 

Midway Airport (MDW) is about 25 miles northeast of Joliet (to MDW from 
Joliet, 050% at 25.5 mi). 

Dupage Airport (DPA) is about 28 miles north-northwest of Joliet (to DPA 
from Joliet, 340° at 28 mi). 

Data from both sites are available to the IEPA through Service "A", but 
neither is a NWS site (though MDW used to be), and no LCDs are issued 
for them. 
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Joliet-Pershing Sch. - looking NW 

ee ean! dnl tain ines 

Joliet - North West 

Joliet-Pershing Sch. - leekine SEL 
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Joliet-Pershing Sch. - looking S 

Joliet - South 

<= 
ve Fee eh 

- "Das 

B-6 



OPTICAL MICROSCOFE ANALYSIS 
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Filter number 1277989 

Total Suspended Particulate pg/m3 124 

Particulate: Minerals 96.7 Combustion 22.3 
Biological 5 Other - 

Low temperature ashing, % loss ii 66 

Pee | 
af 

fl 
Ral? 

B-8 



DETICAL MICROSCOPE ANALYSTS 
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Filter number 1277982 

Inhalable Particulate pe/m 73 

Particulate: Minerals 12.4 Combustion 17.5 
Biological 43.1 Other - 

Low temperature ashing, % loss 31.4 
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APPENDIX C 
A. Site Identification 

Om £—& Ww hb FF 

B. Site Classification/Representativeness 

Site Name and Address: 

County: Winnebago 

City: Rockford 

Site Elevation (Feet): 735 

Township: Rockford 

1. Dominating Influence on Site: Industrial, Mobile 

C. 1. Stationary Sources that may Influence Site: 

Name of Source 

Amerock Corp. 

Barber-Colman Co. 

Elco Industries 

Estwing Mfg. 

Forgings & Stampings 

Greenlee Bros. Co. 

Kelsey-Hayes Co. 

Direction 
From 

Location Site 

4000 Auburn NNW 
Rockford 

1300 Rock St..  N 
Rockford ; 

111 Samuelson SSE 
Rd., Rockford 

2647 8th St. SSE 
Rockford 

1025 23rd Ave. SE 
Rockford 

Zl3a6- t2th-St- Ese 
Rockford 

302 Peoples S 
Ave. 
Rockford 

Olson Pattern & Foundry 1617-1711 W 
Magnolia 
Rockford 

C-1 

Distance 

From 
Site 

Teco 

3.0 mi 

5 Oe a 6 

0.9 mi. 

1.4 ‘mit. 

0.6 mi. 

0.2 mi. 

Pollutant 

Charles Beyer School, 333 15th Ave. 

USGS Topographical Map Name and Scale, Rockford North,1:24000 

Emissions 

(Tons /Yr) 



Accurate Die Casting 

Rockford Can Co. 

Rockford Prod. Corp. 

Sal) Bros. Co. 

Weyerhauser 

Joseph Behr & Sons 

Mattison Mach. Wks. 

Longview Fibre Co. 

Rockford Blacktop 

Kent Feeds 

Rein, Schultz & Dahl 

2025 
Kishwaukee 
Rockford 

Quaker Rd. 
Rockford 

707 Harrison 
Ave. 
Rockford 

2320 
Kishwaukee 
Rockford 

2100 23rd 
Ave. 

Rockford 

110 Seminary 
St. Rockford 

2235 
Kishwaukee 
Rockford 

1818 Elmwood 
Rockford 

4102 S. Main 
Rockford 

1612 S. Bend 

Rd. Rockford © 

801 Beale Ct. 
Rockford 

SE 

SSW 

SSE 

SSE 

ESE 

C=2 7 

0.4 mi. 

0.7 mi. 

0.9 mi. 

0 Fmt | 

Lo? Wie 

0.5 mi. 

0.8 mi. 

5./ Mi: 

ce ia. ie 

5.0 mi. 

4.5 mi. 

TSP 

TSP 

TSP 

TSP 
CO 

TSP 

TSP 

TP 

TSP 

174 

1,173 

378 

146 
365 

4,270 

895 

21,406 

2,765 

——S Ee 

a 



2. Mobile Sources that 

Names of Roadways: 15th Ave. 16th Ave. Seminary 

Type: Arterial Street Local Street Local Street 

Distance of Roadway 
from Site (ft) 250 180 600 

Composition of Roadway Asphalt Asphalt Asphalt 

Number of Traffic Lanes 4 2 2 

Average Daily Traffic 8000 <1000 3000 

Average Vehicle Speed (mph)30 15 30 

One or Two Way Traffic Two Two Two 

Number of Parking Lanes None Two Two 

Are Parking Lanes Used 
For Traffic Part of Day? N/A No West Side 

Is Dust Visibiity Retained No No No 

Does Roadway Have Curb Yes Yes Yes 

3. Area Sources that may Influence the Site: 

Direction re 
from rom 

Type of Source Baten _ Site Pollutant 

Parking Lot, Paved E 100° TSP 

Parking Lot, Paved S 300° nee 

Parking Lot, Unpaved SSW 350 ar 

Parking Surrounding Building N, S 70-200 if 

Truck Yard SSW 700° TSP 

Misc. Parking, Paved and SE-SW 500+ TSP 

Unpaved Around Factories 

may Influence the Site: 



D. Topography/Obstructions 

1. General Characteristics Over a 2 Mile Radius From 
' the Site: Smooth 

2. ‘Topographic Features that Influence the Site: (Types - hills, 
valleys, depressions, bodies of water, ridges, cliffs) 

Direction Distance 
Type Size From Site From Site 

Rock River 400-700' East 2000-2500' 

3. Obstructions to Wind Flow 
(Types - buildings, trees, ridges, cliffs) 

Direction Distance 
Type Size From Site From Site 

None 

E. Distance to the nearest National Weather Service (NWS) Site. 

Here are the distances and directions to the nearest NWS observing 
site from the inhalable particulate monitor in Rockford. Distances are 
in statute miles; directionsare degrees from true north. 

Directions and 
Site Address Nearest NWS Site Distance to NWS 

Beyer Elem. School Rockford Airport (RFD) ~~. 185° at 3.4 mi.(s) 
333 15th Ave. 
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; Rockford - Charles Beyer School 
Looking West 
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MINERALS 
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NPTICAL MICROSCOPE ANALYSIS 
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Filter number 1229899 

Total Suspended Particulate pg/m2 

Particulate: Minerals SZen 
Biological 37.2 

Low temperature ashing, % loss 

C-8 

Combustion 

Other 

f 
122983 

i “5 

= — 
ie ie 



OPTICAL MICROSCOPE ANALYSIS 
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Filter number 122898 

Inhalable Particulate ug/m 

Particulate: Minerals 99.2 Combustion 
Biological 9.9 Other 

Low temperature ashing, % loss 
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OPTICAL 
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Filter number 1282741 

Total Suspended Particulate pg/m3 29 

Particulate: Minerals 25.5 Combustion 2.0 
Biological 1.2 Other - 

Low temperature ashing, % loss 14.3 
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QFTICAL MICROSCOPE ANALYSIS 
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ILTER NUMBER : 1282740. NETWORK 
: SITE : ROCKFORD/BEYERSCHOOL 

MLECTION DATE : 12/18/81 OBJECTIVE MAG. : 25 

COMPONENT AVERAGE RANGE WEIGHT Number 
PART. SIZE FERCENT Percent 
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Filter number 1262/40 

Inhalable Particulate pe/m 24 

Particulate: Minerals 1733 Combustion 3.4 

Biological 3.1 Other - 
Low temperature ashing, % loss 28.4 
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APPENDIX D 
A. Site Identification 

1. City: East Moline Population: 21,000 

Site Name and Address: JohnDeere Parts Bldg., 1400 13th St. 2 

3. County: Rock Island Township: Hampton 

4 USGS Topographical Map Name and Scale: Silvis, Iowa-I11l, 
1:24 ,000 

5. Site Elevation (Feet): 580 

B. Site Classification/Representativeness 

1. Dominating Influence on Site: Industrial, Commercial 

C. Source Impact 

1. Stationary Sources that may Influence Site: 

Direction Distance 
From From 

Name of Source Location Site Site Pollutant 

International Harvester 1100 3rd St. WNW 1.7 km TSP 
E. Moline HC 

Deere-Harvester 1100 13th Ave. NW 0.4 km TSP 
E. Moline S09 

NO, 
HC 

Deere-Foundry Hwy. 84 & 14th Ave. ENE 1.1 km TSP 
E. Moline 

Deere-Planter 501 3rd Ave. W 8.6 km TSP 
Moline HC 

Strombeck Mfg. Slst & 4th Ave. WSW 3.0 km TSP 
Moline 

D-1 

Emissions 

(Tons/Yr) 

135 
692 

3, 668 
2.720 
1, 233 
1,027 

27 ,053 

1,800 
1,956 

569 



Mobile Sources that may Influence the Site: 

Names of Roadways: 

Type: 

Distance of Roadway 
from Site (ft) 

Composition of Roadway 

Number of Traffic Lanes 

Average Daily Traffic 

Average Vehicle Speed (mph) 

One or Two Way Traffic 

Number of Parking Lanes 

Are Parking Lanes Used 
For Traffic Part of Day? 

Is Dust Visibiity Retained 

Does Roadway Have Curb 

13th Street 

Local Street 

90 

Concrete 

2 

5000 

No 

Yes 

Area Sources that may Influence the Site: 

Direction 

Type of Source From Site 

Silvis Railyard ESE | 

D. Topography/Obstructions 

Ie 

Type 

Distance 

From Site Pollutant 

1 kn TSP 

General Characteristics Over a 2 Mile Radius From the Site: 
Rolling 

Topographic Features that Influence the Site: (Types - hills, 
valleys, depressions, bodies of water, ridges, cliffs) 

Size 

Mississippi Bluffs 30 m high 

3. 

Type 

Obstructions to Wind Flow 

Direction Distance 

From Site From Site 

South 0.2 km 

(Types - buildings, trees, ridges, cliffs) 

Size 

None 

Direction Distance 

From Site From Site 



E. Distance to the nearest National Weather Service (NWS) Site. 

Here are the distances and directions to the nearest NWS observing 
site from the inhalable particulate monitor in East Moline. 
Distances are in statute miles; directions are degrees from true 
north. 

Site Address Nearest NWS Site Directions & Distance 
to NWS 

1490.S.. 13th St. Quad Cities Airport (MLI) 2209 at 5.9 mi. (SW 
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QFPTICAL MICROSCOPE ANALYSIS 

(LTER NUMBER : 1111344 NETWORE. : 

Slice: E. MOLINE/J. DEERE 
WLECTION DATE : O3/23/721 OBJECTIVE MAG. : ZS 
<= = = SS SS SS SS SS SS ES ES EE ES ES SS SS SS SS SE SS SS SS SS SS SS ES ES ES SS SE ES SE Ee SS ee ee 
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PART. SIZE PERCENT _Percent 
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Filter number 1111344 

Total Suspended Particulate yg/m3 107 

Particulate: Minerals 99.5 Combustion 6.4 
Biological 1 Other - 

Low temperature ashing, % loss 22.8 
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QFPTICAL MICROSCOPE ANALYSIS 
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TER NUMBER : 11112342 NETWORE 
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PLALOL UMUMVEeL aa e te 

Inhalable Particulate peg /m? 96 

Particulate: Minerals - She 3 Combustion 3.8 
Biological 1 Other - 

Low temperature ashing, % loss 25.9 
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OPTICAL MICROSCOPE ANALYSIS 
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Filter number 1230045 

Total Suspended Particulate pe/m3 83 

Particulate: Minerals 73 Combustion 4.2 
Biological 5.8 Other = 

Low temperature ashing, % loss 10.6 

Py iegiasaiine, 
tf wt 

ee 
ae eS e 

4 ~ 

} (iy 
7 a 

12 
as) 

? 

- a wet , =r. 
> mare " ~— af . 4 non Ever wise Az) _ 

ai a. bes tax: ‘ Fi: a 
whe me Pe: J 2s) . 

FERRE rp Phage EGIL PO Sin we CR ALI ee? ln ro 

D-12 



OPTICAL MICROSCOPE ANALYSIS 
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LTER NUMBER : 1274449 NETWORK 
SITE : E. MOLINE/J. DEERE 

LLECTION DATE : 04/03/7281 OBJECTIVE MAG. : 25 

COMPONENT AVERAGE RANGE WE TGHT Number 
PART. SIZE PERCENT —_Percent _ 
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Inhalable Particulate pe/m 60 

Particulate: Minerals 54 Combustion 3.6 
Biological 1.2 Other 1.2 

Low temperature ashing, % loss 0.0 
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QPTICAL MICROSCOFE ANALYSIS 
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Filter number 1282376 

Total Suspended Particulate pe/m 58 

Particulate: Minerals 53.4 Combustion 2.3 
Biological 2.3 Other - 

Low temperature ashing, % loss 0.0 
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OPTICAL MICROSCOPE ANALYSIS 
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ITER NUMBER : 1282375 NETWORK 
SITE : E. MOLINE /J. DEERE 

LLECTION DATE : 12/18/81 OBJECTIVE MAG. : 25 

COMPONENT AVERAGE RANGE WEIGHT Number 
PART. SIZE FERCENT Percent 

MINERALS 
BUARTZ/FEIDSFARS 9.8 3. 4-20. 4 2 2 
LIMESTONE 2.7 2. 5-20. 4 Fe 85 
IRON OXIDES high el 5. 1-Z0. 4 4 it 
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COMBUSTION PRODUCTS 
SOnT 95 7. 5-20. 4 4 9 
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BICLOGICAL 
FULLEN & SPORES 18. 1 10. 2-27. = c) 1 
PLANT TISSUE 17.4 7. 2-40. 7 oo) 2 
STARCH 14. 7 10. 2-20. 4 1 <1 

MISCELLANEOUS 
FERROUS METAL 9) 0 
RUEEER 9) fe) 
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APPENDIX E 

A. Site Identification 

is SCity:« ~Peoria | 

2. Site Name and Address:State Welfare Office, 610 N.E. Jefferson 

3. County: Peoria Township: Peoria 

4. USGS Topographical Map Name and Scale: Peoria-East, 1:24000 

5. Site Elevation (Feet): 510 

B. Site Classification/Representativeness 

1. Dominating Influence on Site: Commercial, Residential 

C. Source Impact 

1. Stationary Sources that may Influence Site: 

Direction Distance 

From From Emissions 
Name of Source Location Site _ Site. Polliitant. (Tons/Yr): 

Peoria Brick & Tile Cole St. S 2.4 mi TSP 664 
E. Peoria 

SILCO - Wallace Sta. 1126 W. Camp St. S <9 TAT TSP 55661 
E. Peoria S09 3,751 

NOx 2,348 
| | CO 13 

ulf Coast Grain, Altoffer Lane S int TS 790 
Inc. E. Peoria 

isphalt Assoc. Inc. 500 W. Camp St. S 126° ni TSP 7,875 
E. Peoria 

Orn Products 1300 S. Second SSW 10.4 mi TSB 265,338 
St., Pekin S09 3,825 

NO, 1,893 
Gor 105 

om-Ed Powerton Box 158 SSW 11.8 mi TSP 188,235 
Pekin S02 67,566 

NOx 136,221 
HC 743 
CO 2,482 
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Caterpillar Tractor 
Co. 

ADM Riverside 

Keystone Steel & 
Wire Div. 

Peoria Blacktop 

Bemis Co. Inc. 

Celotex Corp 

George E. Hoffman 
& Sons 

United Ready Mix, 
Inc. 

Wahlfeld Mfg. Co. 

Hiram Walker & Son 

Pabst Brewing Co. 

Seneca Petroleum Co. 

Allied Mills Inc. 

CILCO Edwards 

Pabst Brewing Co. 

Peoria Barge Terminal 

(2400 S.W. SW 
Washington, Peoria 

Edmund St. SSW 
Peoria 

2000 S. Adams ‘SW 
St., Peoria 

3300 W. SouthportWNw 
Rd., Peoria 

Ft. Of Sian ste We 
Peoria 

2226 W. Clarke SW 
St., Peoria 

94 S. Sanger St. SW 
Peoria 

Ft. of Green St. SE 
Peoria 

1100 SW WashingtonSw 
Peoria’ 

Ft. of Edmund SW 
Peoria 

709 N.E. Water St. § 
Peoria 

11 Sanger St. SSW 
Peoria 

7501 S. Adams SW 
St., Bartonville 

Rural BartonvilleSW 

4541 N. Prospect N 
Peoria Heights 

1925 Darsit- Sit: SW 
St., Peoria 

E-2 

2.1 mi 

1.6 mi 

4.9 mi 

4.2 mi 

1.5 mi 

4.1 mi 

2.5 mi 

2aitt 

1.4 mi 

1.6 mi 

esmt 

2.9 mi 

57 Rad 

8.1 mi 

3.2 mi 

3.2 mi 

TSP 714 
115 

3,743 

3,902 
458 

2,960 

1,639 
1,301 

381 

55392 
2,307 

794 

1,834 

134 

156 

45,453 
112 

2,979 

1,662 
146 

1,176 

407,969 

169,975 
28,276 
17,239 

958 

29,451 
194 

265 



Jliéd Iron & Steel 2900 W. Clarke SW 4.0 mi TSP 
0. St., Peoria 

Ork Foundry Supply 2424 W. Clarke SW 3.9 mi TSP 
O. St., Peoria 

aterpillar 600 W. WashingtonSsw 1.6 mi TSP 
East Peoria _ S09 

NOx 
HC 
CO 

aterpillar Tractor Route 24 SW 12.2 mi TSP 
. Mapleton S09 

NOx 
HC 

iterpillar Tractor 2411 W. Clarke SW 3,8 mi TSP 
St., Peoria 

2. Mobile Sources that may Influence the Site: 

Names of Roadways: Jefferson Adams Hancock Green 

Type: Arterial Street Arterial Local Local 

Distance of Roadway 
from Site (ft) 100 290 220 165 

12,740 

2,057 

5,108 
6,959 

929 
567 
P31 

243,324 
8,858 
1,094 
3,565 

1,664 

Composition of Roadway Asphalt Asphalt Asphalt Asphalt 

Number of Traffic Lanes 3 i) 2 2 

Average Daily Traffic 1560 15500 1000 1000 

Average Vehicle Speed (mph)35 35 25-30 25-30 

One or Two Way Traffic One One Two Two 

Number of Parking Lanes § ‘Two None None None 

Are Parking Lanes Used 
For Traffic Part of Day? No N/A N/A N/A 

Is Dust Visibiity Retained No No No | No 

Does Roadway Have Curb Yes Yes Yes Yes 
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3. Area Sources that may Influence the Site: 

Direction Distance 
from from Type of Source Site Site Pollutant 

Parking lot (gravel) NW 153! , TSP 
Parking lot NE 93' TSP (cinder & gravel) 

Alley (asphalt & gravel) SE 65' TSP 

Parking lot SE & S Directly by TSP (cement & gravel) building 

Rail. yards ==> SE = £ 5 mi TSP 

Parking lot SW 180' TSP 

Vacant lot SE 90' TSP 

D. Topography/Obstructions 

1. General Characteristics Over a 2 Mile Radius From 
the Site: Rolling 

2. Topographic Features that Influence the Site: (Types - hills, 
valleys, depressions, bodies of water, ridges, cliffs) 

Direction Distance Type Size From Site From Site 
River -3 mi wide Ss so ma 

Peoria Lake ed, iol across E -5 mi 

River Valley Elevation: 450' S,£ “sian from 510' ¢ 
450' within .5 mi 

Jebel 600' elevation WNW -8 mi 

—————— ee 



3. Obstructions to Wind Flow 
(Types - buildings, trees, ridges, cliffs) 

Direction Distance 
Type Size From Site From Site 

None 

4. Comments 

Site (ele. 510') located N + NW of river valley (ele. 450'). 
Approximately 8/10 mi to the WNW, the elevation rises to 600'. 

Distance to the nearest National Weather Service (NWS) Site. 

Here are the distances and directions to the nearest NWS observing site 
from the inhalable particulate monitor in Peoria. Distances are in 
statute miles; directions are degrees from true north. 

Site Address Nearest NWS Site Directions and Distance to NWS 

610 NE Jefferson Peoria Airport (PIA) 245° at 5.6 mi. (WSW) 
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DFTICAL MICROSCOPE ANALYSIS 
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Filter number 1229197 

Total Suspended Particulate g/m? 175 

Particulate: Minerals 143.5 Combustion 12.3 
Biological 14 Other 365 

Low temperature ashing, % loss ya 
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OPTICAL MICROSCOPE ANALYSIS 

===> SF SSS SSS SS SSS SSS SSS SSS SS SSS SS -_—_---Ae—— ee SS SS SSS SS SS SS SS SS SS SS SS SS Se SET 
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OPTICAL MICROSROPE ANALYSIS 
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LTER NUMBER : 1230457 NETWORK 
3 SITE : PEORIA 

LLECTION DATE : 04/03/21 ORJECTIVE MAG. : 25 

COMPONENT AVERAGE RANGE WEIGHT Number 
FART. SIZE PERCENT Percent 

MINERALS 
QUARTZ/FELDSPARS 21.9 5. 1-57. 4 38 8 
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Filter number 1230657 

Total Suspended Particulate pg/m3 87 

Particulate: Minerals 63:5 Combustion 4,4 
Biological 19.1 Other - 

Low temperature ashing, % loss 59.42 
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QPTICAL MICROSCOPE ANALYSIS 
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Filter number 1230654 

Inhalable Particulate pe/m? 59 

Particulate: Minerals 36 Combustion 10 

Biological 13 Other - 
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OPTICAL MICROSCOPE ANALYSIS 
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OFT ICAL 

ILLECTION NATE 12/18/31 

MICROSCOFE ANALYSIS 
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APPENDIX F 

A. Site Identification 

1. City: Granite City 

2. Site Name and Address: Fire Station #1, 23rd & Madison 

3. County: Madison Township: Granite City 

4 USGS Topographical Map Name and Scale: Granite City, . IL-M 

1:24000 

5. Site Elevation (Feet): 420 

B. Site Classification/Representativeness 

1. Dominating Influence on Site: Industrial, Commercial 

C. Source Impact 

1. Stationary Sources that may Influence Site: 

Direction Distance 
From From Emissions 

Name of Source Location Site Site Pollutant (Tons/Yr) 

American Steel Foundaries 1700 Walnut W 1.0 mi Se 11,588 

U.S. Army Support Cntr. Niedring- WSW 1/09 $02 111 
haus 

Nestle Co. 2101 Adams WNW 0.6 mi TSP vols aoe 
mae 324 

Reilly Tar & Chemical 19th & S 1.2 mi TSP 620 
Edwardsville Hc 7,800 

American Colloid 1601 Walnut W Told Se 2,409 

National Lead 16th & WSW 1.1 mi Se Bees 
Cleveland S02 526 

ADM-Granite Cit 3601 Cargill ENE 3.3 mi TSP 14,291 
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Granite City Steel 20th & State TSP 159,943 
(BOF ) (20th & SSW-SW 0.7 mi $02 9,201 

Madison) 
(Sinter Plant) (20th & SSE 0.9 mi NOx 2,843 

Edwards- 
ville) 

(Coke Plant) (Nameoki & ESE 1.0 mi CO 92,283 
Edwards - Hc 1,284 
ville) 

Tri-State Regional 2801 Rock Rd. W 2.1 mi TSP 3,844 
Port. Oilstrict eee 

International Mill 22nd & SE 0.5 mi TSP 799 
Service Edwards - 

ville Rd. 

2. Mobile Sources that may Influence the Site: 

Names of Roadways: Madison 23rd Iowa 

Type: Arterial Street Local Street Local 

Distance of Roadway 
from Site (ft) 140 he 120 

Composition of Roadway Asphalt Asphalt Asphalt 

Number of Traffic Lanes 4 Zz 1 

Average Daily Traffic 19,300 6000 1000 

Average Vehicle Speed (mph) 25 20 20 

One or Two Way Traffic Two Two One (NE) 

Number of Parking Lanes None None Two 

Are Parking Lanes Used 
For Traffic Part of Day? N/A N/A Yes 

Is Dust Visibiity Retained No No No 

Does Roadway Have Curb Yes Yes ies 

3. Area Sources that may Influence the Site: 

Direction Distance 
Type of Source From Site From Site Pollutant 

St. Louis Met area SSW Part. as well as 
S05, HC, NO, 
an 03 
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D. Topography/Obstructions 

1. General Characteristics Over a 2 Mile Radius From 
the Site: Smooth 

2. Topographic Features that Influence the Site: (Types - hills, 
valleys, depressions, bodies of water, ridges, cliffs) 

Direction Distance 
Type Size From Site From Site 

None 

3. Obstructions to Wind Flow 
(Types - buildings, trees, ridges, cliffs) 

Direction Distance 

Type Size From Site From Site 

None 

E. Distance to the nearest National Weather Service (NWS) Site. Here are 
the distances and directions to the nearest NWS observing site from the 
inhalabie particulate monitor in Granite City. Distances are in statute 
miles; directions are degrees from true north. 

Site Ad ‘ress Nearest NWS Site Directions and Distance to NWS 

Fire Station #1 Lambert Airport/ 280° at 13 mi. (W) 
23rd and Madison Siu ours. (STL) 

Bi-State Airport (CPS) is about 8 miles south of Granite City (to CPS from 
FS#1, 190° at 8.9 mi; from E 20th, 190° at 8.3 mi.). 
Alton Airport (ALN) is about 14 miles north of Granite City (to ALN from 
FS#1, 020° at 14 mi; from E 20th, 020° at 14.8 mi). 
Scott AFB (BLV) is about 19 miles southeast of Granite City (to BLV from 
FS#1, 130° at 19 mi; from E 20th, 125° at 19 mi). 

Data from all of these sites are available to the IEPA through WSI, but only 
ALN appears on our Service "A" teletype circuit. None of these sites is a NWS 
site, and no Local Climatological Data (LCDs) are issued for them. 
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OPTICAL MICROSCOPE ANALYSIS 

2 ae SS SS ST TS SS LS SS SS SS SS SS SS SS SN See eee eeeeeEeeeeE—e—e— Eee 

FILTER NUMEER VZ27 777m NETWORK 

SITE 

GBJECTIVE MAG. : ZS 

cease ese Ge ee ES SS SE ES ESS SE TS ES ES EE NS OS ES ES OES NT ES ES SN NS SS SEES ENS SS 

MINERALS 
GUARTZ/FELDSFAR 

LIMESTONE 

IRON OXIDES 
MTHER MINERALS 

in 

COMBUSTION PRODUCTS 

SOOT 

GLASSY FLYASH SPHERES 

BIOLOGICAL 
POLLEN & SPORES 

FLANT TISSUE 

STARCH 

MISCELLANEOUS 
FERROUS METAL 
RUEEBER 

AVERAGE 
PART. SIZE 

Py] ys 

of 

%. 5-28. 3 
1. #-Z0. 4 
3. 4-14. 4 

ta | N oa a) 

Ly oh 

— 
1 

| el 

Oo 

b 

WEIGHT 
PERCENT 

—— ee 

Percent 

——— 

1S 

42 

6 

0 

es cs yal a om es mae is i aie se ss os Stearns er es oe me SS Ese em wens Sen Sn om Se Ser eri ee ES a 

FARTICLE SIZE DISTRIBUTION 

RAMISZE CUM) 

Lo) = be 

Dh See a es 
Selec ear. 

Been Ned, AL 

=a ee ed 
ogee wel eee 

Lops = 144 
14.4 -— 20.4 

20;4 >=] 28.5 
BA eT 

BO 7 Tg 
a/ ee ele 
+= ip Ra ile a bole Oe 

AL 2 = pelea a 
1e62e Z20. 4 

NUMBER 
FERCENT 

lo _ 

Ce i 

WE TIGHT 
PERCENT 

dears Ree SE EES SED SEED CRE SRE SES SS ES SS SES SD SN SES SESS SEEN SENS SUE
S seme SEES OSNTD “=D Se Sees “SS 

ed 
a ee eS SS SS SS SSS = SS SSS SS SS 5 SS FS SS 



Filter number 1277776 

Inhalable Particulate pe/m3 129 

Particulate: Minerals 86.4 Combustion 29.7 
Biological 12.9 Other ~ 

Low temperature ashing, % loss 16.0 



OPTICAL MICROSCOPE ANALYSIS 

== SS SS SS EE SS EE EEE EEE ES EE EE aE a a a a a i ee ee EE ES SS SS Se SS Se SO SS ee Se Se ee 

FILTER NUMBER : 1281839 NETWORK : 
SITE : GRANITECITY/FIREST. 1 

COLLECTION DATE : 11/12/81 OBJECTIVE MAG. - 25 

COMPONENT AVERAGE RANGE WEIGHT Number 
PART. SIZE PERCENT _Percent_ 

MINERALS 
GQUARTZ/FELDISFARS 9.8 3. 4-20. 4 22 7 
LIMESTONE 6. 7 2. 5-20. 4 ZS 33 
IRON OXIDES 5% Z. 5-10. 2 2 3 
OTHER MINERALS 0 <1 
MICA 34, 8 28. S-40. 7 11 

COMBUSTION PRODUCTS 
SOWIT 1 1. 8-40. 7 Z1 49 
GLASSY FLYASH SPHERES 0 ) 

BIOLOGICAL 
POLLEN & SPORES 3.8 5S. 1-28. 8 2 4 
PLANT TISSUE Ne ae 5S. 1-20. 4 7 3 
STARCH 2.8 7. 2-20. 4 3 2 

MISCELLANEOUS 
FERROUS METAL 0 ° 
RUBEER fo) 

PARTICLE SIZE DISTRIBUTION 

SIZE RANGE (UM) NUMBER WEIGHT 
FERCENT PERCENT 

iro 2 Ss 0 0 
18-2.5 3 ey 
2.5 {hae crs Z 
34-51 10 2 
5.) 27S 14 7 
7.2 hire 17 20 

1097, -— 9 At S 25 
14.4 - 20.4 3 21 
20,4 - 2865 <1 2 | 
28.8 - 40.7 <1 17 
40.7 - 57.4 O Oo 
57.6 - 81.5 9) fe) 
$1.5 - 115.2 O 0 

115.2 - 162.9 ) 0 . 
142.9 — 230.4 Oo O 

>220. 4 fe) 0 

| 
j 



foe) oe oO 

™ 

.« 

| 

° 

\o 

foe) 

oH 

foe] 

ov 

(sa) i=} foe) o) 

oH 

“A 

foo) 

wv 

N 

on 

mt 

Jou a 

uv 

Bs 

o- 

Oo 

wv 

=| 

oe) 

~ 

tel) 

7) a 

' 

ae 

ooo 

i 

° 

erd 

cay 

Oo 

+ 

a, 

tt 

-1 

be 

1 

roo. 

uu. 

~ oO 

co) 

nvU 

Ff 

uv 

eded 

; 

Ra 

© 

0 

00 

.G 

Be 

: 

bNancrn. 

es 

‘ 

— 

HO 

0 

Lag 

ANT 

: 

DAS 

" 

vr 

Are. 

. 

P 

%: 

os 

Oe 

Eso 

4 

: 

~S: 

r>9 

4 

“od 

‘Hed 

- 

‘¢ 

a 

‘ 

’ 

x 

7 

»v 

fm 

MW 

may 

ie 

Y 

. 

i 

‘ 

uu 

iS 

i 
9. 

S 

y 

‘a 

<4 

\ 

iy) 

is) 

oe 

wv 

7 

ae 

rat 

t 

mm: 

Q 

Ay 

Co) 

wo 

rere 

Ne 

er 

en 

> 

er 

g 

rw) 

hu 

. 

‘ 

. 

i 

peep 

BY: 

zs 

3) 

0 

8 

* 

ree 

< 

i 

My 

ao 

qo 

‘ 

\ 

42 

we) 

) 

= 

“ied 

te} 

OS 

a 

a 

i 

ae 

et 

e 

is] 

ro) 

cy) 

CRRA 

Agere 

« 

: 

I. 

Pe 

ov 

oH 

oot 

v 

er: 

\ 

andl 

uw 

Ls9) 

vw 

; 

; 

y 

ia, 

eq 

oe 

+a 

3 

od 

=] 

BY 

° 

Pu 

H 

Ay 

| 



DFPTICAL MICROSCOPE ANALYSIS 
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APPENDIX G 

A. Site Identification 

1. City: Granite City 

2. Site Name and Address: Dallas Residence, 2001 E. 20th St.. 

3. County: Madisongo Township: Granite City 

4 USGS Topographical Map Name and Scale: Granite City, IL-M, 
1:24000 

5. Site Elevation (Feet): 415 

B. Site Classification/Representativeness 

1. Dominating Influence on Site: Industrial 

C. Source Impact 

1. Stationary Sources that may Influence Site 

Direction Distance 
From From Emissions 

Name of Source Location Site Site Pollutant (Tons/Yr) 

American Steel Foundaries 1700 Walnut WNW 1.1 om TSP 9,697 

U.S. Army Support Center. Niedringhaus Ave. W 1.6 mi S02 158 

Nestle Co. 2101 Adams NW 0.8 mi TSP 25553 
S02 392 

Reeves Concrete Prod. 2801 Circle N 1.7 ni i ie 14,723 

Reilly Tar & Chemical 19th & Edwards- SSE 0.8 mi TSP 362 
ville SEER eo ee na ee 

National Lead 16th & Cleveland W 0.9 TSP 2,783 eS EEE EE ee ee eee eS ee 

S02. 624 Union Electric-Venice Main St. ; SW 2.8 mi TS 790 
. ; S02 6,649 

NOx 4,434 ee Se ee 4 

ADM-Granite City 3601 Cargill NE 3.5. mL TSP 15,141 
S02 204 eee SS OE 

Granite City Steel 20th & State , TSP 218,649 (BOF ) (20th & Madison  SW-W 0.1 mi S02 6,678 (Sinter Plant) (20th a etal ESE 0.6 mi NOx 4,436 
ville 

(Coke Plant) (Nameoki & Edwards- E£ T.0) me CO 18,630 
ee. ville 

Tri-State Regional 2801 Rock Rd. WNW 231. ae TSP 2,700 
Port District 

G-1 



2. Mobile Sources that may Influence the Site: 

Names of Roadways: - 2Z0thySE. 

Type: Arterial Street 

Distance of Roadway 
from Site (ft) 15m 

Composition of Roadway Asphalt 

Number of Traffic Lanes 4 

Average Daily Traffic 8800 

Average Vehicle Speed (mph) 30 

One or Two Way Traffic Two 

Number of Parking Lanes None 

Are Parking Lanes Used 
For Traffic Part of Day? N/A 

Is Dust Visibiity Retained , Yes 

Does Roadway Have Curb Yes 

3. Area Sources that may Influence the Site: 

Direction Distance 
Type of Source From Site From Site 

Gravel Parking Lot NW 50-75. fe. 

St. Louis Area SW 5 miles 

Omaha 

Local Street 

Pollutant 

TSP 

All 



D. Topography/Obstructions 

1. General Characteristics Over a 2 Mile Radius From 
the Site: Smooth 

2. Topographic Features that Influence the Site: (Types - hills, 
valleys, depressions, bodies of water, ridges, cliffs) 

Direction Distance 
Type Size From Site From Site 

None 

3. Obstructions to Wind Flow 
(Types - buildings, trees, ridges, cliffs) 

Direction Distance 

Type Size From Site From Site 

Trees 30° £6. North 20 m 

Trees 40) ft. NE,E 25 m 

4. Comments 

In general, a mmber of trees scattered throughout the residential 
area. 

E. Distance to the nearest National Weather Service (NWS) Site. 

Here are the distances and directions to the nearest NWS observing 
site from the inhalable particulate monitors in Granite City. Distances 
are in statute miles; directions are degrees from true north. 

Site Address Nearest NWS Site Direction and Distance to NWS 

2001 East 20th Lambert Airport/ 285° at 13 mi. (W) 
St. Louis’ (STE) 
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———— —_— SS SS SES LS ESS EE SS SS SE SES ee SS FL SS LS SSS SS SS NS SS SS NS SS Sa SS Se SS OS SOE SS OE SD SE SR SS SOS TS SOS SES SE NS SeeE Uae SP So ST NE Oe Ne MN SS = 

-ILTER NUMBER : 1220422 

SOILECTION DATE : 06/15/81 

NETWORK. 
SITE 

"= 
lic 

: GRANICITY/DALLASRES 
ORJIECTIVE MAG. Z 

——$—_——_—-—-——-----—-—_——_———_— SS SS SS LLL LS ES ES ES ES SS Ee ES SE Se SEF LVLL_L LLL SSS SS SS LS SS SS SSS SS SS SS SS SS SS SS SD Se SND SS SOD SOS SOT SO SEED SOS SOND SO SOT SeDST SET SOS eS Se Se OO Oe SS SS 

MINERALS 
QUARTZ/FELISPARS 
LIMESTONE 
IRON OXIDES 
OTHER MINERALS 

COMBUSTION PRODUCTS 
SOUT 
GLASSY FLYASH SPHERES 

BIOLOGICAL 
POLLEN & SFORES 
PLANT TISSUE 
STARCH 

MISCELLANEOUS 
FERROUS METAL 
RUBEER 
SOFT COAL 

WE. TGHT 
FERCENT 

ta 

ON Of tt 

— Oa 

QO 

Number 

Percent 

een 2) 

PARTICLE 

SIZE RANGE (LIM) 

ae: cee 2 

1la-2.5 

Cdn, & 

Se yi, 1 

ae ee, 2 

v. 2 ae. 2 
if. 2 =~ 44.4 

14.4 —- 20.4 

20.4 - 23.8 

25.8 — 40.7 

40.7 - 57.4 

2¢. oo 31. 5 

oie = 215. Z 

115.2 - 1462. 9 

162. 7 — 230. 4 

2230, 4 

AVERAGE RANGE 

FART. SIZE 

14. 3 3. 6-57. & 

7. 2 3-270. 4 

Teal Loe-—20; 4 

10. 7 2. 5-25. & 

ieee a 7. 2-20. 4 

Aten J. 1-70. 4 

24.4 20. 4-218. & 

SIZE DISTRIBUTION 

NUMBER WE TIGHT 

FERCENT FERCENT 

Oo (9) 

<1 “<1 
40 1 

14 1 

14 4 

14 o 

& 14 

& 39 

Zz pale 

r@) QO 

<1 22 

(@) QO 

(@) (@) 

O 9) 

(0) Q 

O QO 

Se Ses cece mes mens nos anes ces sees anes Se Sy Ses Sees Sa a as ae a es ams mann ws re ee cr a ee meee es eee es sees es ew ance ree same eres eres ee pnts eames Sects eases comme sas ese vses grvas eure eox~= puns eomun exntm tan eam exeue extn emus cous Gm euvun erene ema ema SS SS SS Se a ee ee Oe a ee OO oo See ee ee ee eee aaa 



Filter number 1230423 

Total Suspended Particulate pg/m 391 

Particulate: Minerals 176 Combustion 74,3 
Biological 8 Other 132.9 

Low temperature ashing, % loss 4.0 
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Inhalable Particulate pe/m 255 

Particulate: Minerals 76.5 Combustion 168.3 

Biological 7.7 Other - 

Low temperature ashing, % loss 4.8 
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OPTICAL MICROSCOFE ANALYSIS 
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Filter number 1277784 

Total Suspended Particulate pe /m3 7 | 

Particulate: Minerals 40.9 Combustion 120.3 
Biological 65.8 Other - 

Low temperature ashing, % loss 8.8 

we 9 
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Filter number 1277783 

Inhalable Particulate pe/m 177 

Particulate: Minerals 129.2 Combustion 24.8 
Biological 23 Other - 

Low temperature ashing, % loss 15.4 
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APPENDIX H 

ilter 1229986 F 
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Filter 1229986 after ultrasonification in acetone 
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Filter 1229986 after ultrasonfication in dichtoromethane 
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Filter 1229986 after ultrasonification in water 
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