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SECTION 1

INTRODUCTION

Emissions from the coke manufacturing industry are reported to contri-
bute significant amounts of particulate and carcinogenic compounds into the
atmosphere(l’z). Wet electrostatic precipitators (WESP) are being used as a
control device for such emissions. In an effort to determine the efficiency
of WESP units relative to the process emissions from the coke oven doors, the
United States Environmental Protection Agency contracted with Battelle-Columbus
Laboratories and Clayton Environmental Consultants to measure the emissions
from coke oven door leaks at the inlet and outlet of the WESP units of
" Wisconsin Steel coke oven plant, Chicago, Illinois.

Battelle-Columbus Laboratory personnel were responsible for sampling
-~ and analyzing the WESP inlet and outlet gas streams to determine the con-
centrations of about 20 polycyclic organic matter (POM) compounds in these
..... . streams. POM samples were collected using a Method 5 sampling train modified
to include a Tenax~adsorbent column between the filter and the first impinger.
e . Gas chromatography-mass spectrometry (GC-MS) analyses were conducted at the
Battelle-Columbus Laboratories. Also, stack emission gases from the inlet
- and outlet were collected in Tedlar bags at a relatively slow rate over the
8-hour sampling period. Evacuated-flask samples were collected from the gas
- samples in the Tedlar bags, and the gases were analyzed for concentrations
of benzene and ethyne (acetylene) by gas chromatography.
o Clayton Environmental Consultants personnel were responsible for the
measurement of particulate concentrations in the WESP inlet and outlet gas

- streams, for determination of the C02, 02, and €O concentrations in the gases

collected in the Tedlar bags, for visible emissions observations, and for
the collection of WESP water samples from the inlet and outlet water supply.
In addition, Clayton included an XAD-2 adsorbent column in their sampling
train to collect organic vapors. Battelle determined the benzene-soluble
organic catch in the XAD-2 columns and analyzed the water samples for POM

- compounds.



The following sections of this report cover the summary of results,
process description and operation, location of sampling points, and sampling
and analytical procedures. Field and laboratory data and calculations are
presented in various appendices as noted.

Results of the work performed by Clayton and Battelle analyses of

Clayton samples are reported in a separate report prepared by Clayton.



SECTION 2

SUMMARY AND DISCUSSION OF RESULTS

The inlet and outlet gas sampling data and results are summarized and
presented in Tables 1 and 2 respectively. Raw field and laboratory data are
presented in Appendix A. Complete sampling results, including additional

support data and sample calculations, are presented in Appendix B.

POLYCYCLIC ORGANIC MATTER (POM) IN GAS STREAM

Tables 3 and 4 present results for emissions of selected POM species at
the wet ESP inlet and outlet in terms of concentrations and emission rates,
respectively. Table 5 is a tabulation of the actual POM content of the
individual samples. For each run, the probe wash residue and filter catch
were combined for one analysis; the Tenax adsorbent catch was analysed sepa-
rately. Hence, in Tables 3, 4, and 5, two values are presented for each sample;
one represents the probe wash and filter, the other represents the adsorbent
column. Pre-clean up and blank values are also presented. (The outlet pre-
clean up results for the probe-wash-plus~filter are abnormally high with no
explanation at this time.) For the most part, the data show relativity high
values at the precipitator inlet when compared to the outlet, as would be
expected. _

Table 4 presents results on the effectiveness of the wet ESP for
controlling emissions of individual POM species. The wet ESP was reasonably
effective (over 90 percent) in reducing POM emissions of all species except
naphthalene.

Table 6 summarizes the effectiveness of the wet ESP for controlling total
POM emissions from the coke oven. In Table 6, the sum of the POM emissions
in the inlet and outlet streams are computed, and the control device efficiency
is calcualted. For three runs, the control device efficiency was moderately
high, 80.7 to 92.4 percent. The low efficiency for Run 4 of 17.2 percent
(attributed to a high naphthalene value for the outlet adsorbent column sample),
reduced the average efficiency to 69.0 percent. Neglecting naphthalene,

WESP efficiencies for the four rums are 93.5, 95.5, 98.9 and 94.5; an average
of 95.6



TOTAL FLUORESCENCE RESULTS

Table 7 presents results of total fluorescence for the air emission
samples. Also shown in Table 7 are the total POM values obtained by
summing values for all POM species reported in Table 5, and the ratio of
total fluorescence to the sum of POM values by GC-MS. Reviewing these
results shows that the total fluorescence values were much higher than the
summation of the POM values; ranging from a value 8 times as high as the
GC-MS value to a value over 8000 times the GC-MS value. It appears that
there were large quantities of fluorescent compounds present in these
samples beyond the specific POM compounds examined by GC-MS technique.
It is known that most complex organics (non-POM compounds as well as POMs)
fluoresce when excited over a broad range of wavelengths. Apparently the
bands of excitation and emission wavelengths used for these measurements
were not sufficiently selective for the POM compounds of interest. A
possible improvement in the total fluorescence precedure might be to excite
the sample over a broad range of wavelenths, as was done here, but to
develop a mask, or screen, for the emission measurement that will selectively
pass fluorescence in the wavelengths of harmful POM's, but not pass fluorescence

in other wavelengths,

ANALYSIS OF SAMPLES

Grab (flask) samples were taken from the integrated gas (bag) samples,
which were collected during the particulate runs. The flask samples were
analyzed for C2H2 and C6H6. Table 8 is a tabulation of these data. The
accuracy of the reported values is estimated to be T 20 percent.

Inlet and outlet data indicate little difference with C2H2 concentra-
tions ranging from 5 to 15 ppm, by volume, and 06H6 concentrations ranging

from 1 to 5 ppm by volume.

WET ELECTROSTATIC PRECIPITATOR WATER SAMPLES

Water samples were collected from the inlet and outlet of the ESP unit
and analyzed for POM constituents. Table 9 is a tabulation of the results of

the analysis. Unfortunately, the volume of the water samples was not



W

measured before extraction, either by Clayton at the sampling site, or by
Battelle preceding extraction. Interviewing the Battelle staff that provided
the sample containers and transported the filled containers back to the
laboratory for analyses revealed that the samples were transported in l-liter
bottles, and the bottles were 60 to 90 percent full. Assuming that the
bottles were 75 percent full, POM concentrations were calculated; these values
are reported in Table 10.

If the inlet and outlet water flow rates were known, it would be
desirable to compare values for the POM removed from the gas stream with the

POM increase for the water stream.



TABLE 1.
(Metric Units)

INLET GAS SAMPLING RESULTS

INLET RFSULTS, WISCONSIM STSFL €O,
RUN_NO. 1 2 3 t___ AVERAGE
TEST DATE 5710 5/11 5712 5713
%OLUHE OF 5AS SAMPLEJ, NCM 19,43 9.34 9. bk 9.24 9.61
PERCENT MOISTURE 8Y VOLUME 1,0 1.0 1.0 1.0% 1.0
AVERAGE STAZK TEMPEPATUPE, C 23 32 35 3k 31
STACK VOLUMET®IGC FLOW RATE, NCMM 5110 5058 5102 5010 5073
STACK VOLUMZITRIC FLOW RATE, CMM 53C5 5411 5518 5425 5415
PERCENT ISO<KINETIC 104.3 101.9 162.2 102.0 102.6
(English Units)
INLET RESULTYS, WISCONSIMN STEEL CO, -
RUN NO. 1 2 3 4 _AVERAGE
TEST JATE 5710 5711 5712 5713
;OLUME OF GAS SAMPLED, 0OSCF 369.8 331.2 334.6 327.7 340.8
PERCENT MOISTUPE 8Y VNLUYE 1.0 1.0 1.0 1.0 1.0
AVERAGE STACK TEMPEPATURE, F T 30 96 94 89
STACK VOLUMETRIC FLOW RATE, DSCFM T 181tus 179686 1810892 177522 179836
STACK VOLUMETRIC FLCW QAYE.-ACFM 188063 191839 195637 192331 191968
PERCENT isoxrnerrc 104.3 101.9 102.2 102.0% 102.6
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TABLE 2. OUTLET GAS SAMPLING RESULTS

(Metric Units)

OUTLET PESULTS, WISJOASINMN STEZL C7

T .

RUN NO. 1 2 3 L AVERAGE
TEST OATE 5/71C 5711 5712 5717
VOLUME OF GAS SAMPLZO, NCH Be25 3,65 Bu77 8,89 8.67
PERCENT MOISTUR. 8Y VOLUMZ 1.7 1.6 2.C 2.4 1.'9
AVERAGE STACK TiHPZ<ETUSE, © 16 22 26 25 22
STACK VOLUPETRIC FLOW RaTc, NCHA 5366 5359 5318 5277 5330 .
STACK VOLUMET=IC FLGCY 2ATc, Cv4 5455 5EEp E562 5556 5543
PERCENT JSOKINETIC ST 95,8 131.9 10441 98.7
(English Units
OUTLET PESULTS, WISCONSIN STiel CO
RUN NO. 1 2 z L __AVERAGE
TEST DATE 5710 5/11 5/12 5712
"VOLUME OF GAS SAMFLZD, DSCF - 295.9 33647 31047 315.2  307.1
PEFCENT MOISTU®:. BY VOLUNC 1.7 146 PN 2.t 1.9
AVERAGE STACK TEZMFFSATURE, © 62 73 79 77 73
STACK VOLUMCTEIC FLOW RATE, DSCFM Juz2e 189998 138526 187692 188961
STACK VOLUMET2IC FLOW RATE, ACFM 9s379 196824y 1973681 197962 196511
PERCENT ISOKINETIC 8349 93,8 121.9 10641 98.7
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Footnotes to TABLE 3.

Units are nanograms/mormal cubic meter.

Solvent and adsorbent column blanks were subtracted from POM mass values
before concentrations were calculated.

Blank values reported as "less

than" values were treated as zero values for these calculations.

All calculated values were rounded off to 3 significant figures to avoid

implying excessive accuracy.
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Footnotes to TABLE 4.

1. Units are milligrams/hour (corrected for blanks).

2. Al1l above values for specific POM's were rounded off to 3 significant
figures or 3 decimal places to avoid implying excessive accuracy.
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Run

Pre-
Clean-up

Pre
Clean~up

Pre-
Clean—up

Pre-
Clean-up
Run 1
Run 1
Run 1

Run 1

Run 2
Run 2
Run 2

Run 2

Run 3
Run 3
Run 3

Run 3

Sampling

Position

Inlet

Inlet

Outlet

Outlet

Inlet
Inlet
Outlet

Qutlet

Inlet
Inlet
Qutlet

Outlet

Inlet
Inlet
Qutlet

Qutlet

TABLE 7.

Sample(a)

Filterable

Adsorbent

Filterable

Adsorbent

Filterable
Adsorbent
Filterable

Adsorbent

Filterable
Adsorbent
Filterable

Adsorbent

Filterable
Adsorbent
Filterable

Adsorbent

301-2

303

304-5

306

307-8
309
310-11

312

318-9
320
321-2

323

329-3
331
332-3

334

TOTAL FLUORESCENCE RESULTS, POM SAMPLES,
WISCONSIN STEEL - COKE OVEN

19

10,471.8-10,475.8

Ratio of
Seens  Totsl Fluorescence

Fluorescence,ug POM values,ng to tion
85 9.8-15.8 6,641,
27 28.5-35.0 850.
11,205 34,181.8-34,185.8 328.
90 7.9-13.9 8,257.
35,100 68,977.8-68,980.3 509.
69 893.1-896.6 77.
92 1,134.0-1,136.5 B1.
765 1,861.~ 1,865. 411,
31,500 34,435.~ 34,437, 915.
4,356 31,326.~ 31,329.5 139.
171 327.7-330.2 520.
89 10,540.-10,544. 8.
16,650 69,874.-69,874.5 238,
14,400 13,915.-13,919. 1,035.
117 165.7-169.2 699.
652 62.



TABLE 7. TOTAL FLUORESCENCE RESULTS, POM SAMPLES,
WISCONSIN STEEL - COKE OVEN (Continued)

. Ratio of
Summation
' Sampling Total of GC_MS Toti: Flquescence
Run Position Sample(a) Fluorescence,ug POM values,ng to Summation POM
Run 4 Inlet Filterable 340-1 20,250 26,013.-26,015.5 778.
Run 4 Inlet Adsorbent 342 3,150 1,494.-1,498. 2,106.
Run 4 Outlet Filterable 343-4 256 250.-253. 1,018.
Run 4 Outlet Adsorbent 345 900 20,560.1-20,563.6 44,
Blank Solvents 351-3 45 20.1-27.5 1,891,
Blank Adsorbent 355 52 31.7-36.7 1,520.
Run 3 Inlet  XAD-2 Column . 6,750 Not applicable
Run 3 QOutlet XAD~2 Column 440 n
Run 4 Inlet XAD-2 Column 675 "
Run 4 Outlet  XAD-2 Column ' 755 w

Blank ¥AD-2 Column 52 "

(a) PFilterable = Probe and glassware washes plus filter
Adsorbent = Adsorbent column (Tenax) extract

XAD-2 Column = Extract from adsorbent column incorporated into particulate sampling
train to collect vapors for BS() determination. )
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SECTION 3
PROCESS DESCRIPTION AND PROCESS OPERATION

¢ be inserted hy EPA
(To be i 1 by EPA)
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SECTION 4

LOCATION OF SAMPLING POINTS

Sample port and point locations were determined as outlined in the EPA

Federal Register, December 23, 1971, Method 1.

INLET SAMPLING

Precipitator inlet stack gases were sampled from an 80 inch by 80 inch
horizontal duct as shown in Figure 1; the probe was inserted into the duct
vertically from above. The stack geometry, as indicated in Figure 1, was
such that 48 sample points were required for representative sampling.
Sample ports were located 2.8 duct diameters downstream and 2.0 duct dia-

meters upstream from flow disturbances.
OUTLET SAMPLING

Outlet stack sampling was from an 80-foot high, 8-foot diameter, verti-
cal stack. The stack geometry, as presented in Figure 2, shows the sample
port location relative to the nearest upstream and downstream flow distur-
bance. Straight, unobstructed distances upstream and downstream of the
sampling position were 5.5 and 2.0 stack diameters, respectively. Accor-

dingly, 24 sample points, as presented in Table 1, were required.
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SECTION 5

SAMPLING AND ANALYTICAL PROCEDURES

POM SAMPLING AND ANALYSIS

POM Sampling Procedures

An established methodology to sample organic and POM compounds is not
yet available as an EPA method. The state of the art, to date, is to
incorporate a special organic adsorbent material (which is enclosed in a
temperature—controlled column) with the conventional particulate sampling,
train. To accomplish this, EPA Method 5 sampling train was modified
to include the adsorbent column for the sampling of organic compounds from
the inlet and outlet of a wet electrostatic precipitator at Wisconsin Steel
Company coke oven plant (see Figure 3). Details of the operation of the
column are described in Appendix G.

Figure 4 shows the Wisconsin Steel Company coke oven control device,
including hood, wet electrostatic precipitator, and exhaust stack. The
inlet sampling location is part of an 80-inch by 80-inch horizontal duct
connecting the coke oven hood to the WESP unit. The traverse of this duct
was conducted by sampling vertically from above. The filter and adsorbent
column were attached directly to the end of the sample probe to avoid any
line loss of organic material. Collection efficiency of the column is
temperature dependent; therefore, the gas temperature entering the column
was monitored and the oven temperature was adjusted to maintain an optimum
collection efficiency gas temperature of 125 F + 5 F. An umbilical line
comprised of a flexible polyethylene hose with the associated thermocouple
and electric lines was attached from the sample probe outlet to the stan-
dard Method 5 impinger box which in turn was connected to the meter box
(Figure 3). Since the inlet probe had to be repositioned in the vertical
plane for traversing, this sampling configuration kept the probe weight at

a minimum.
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Since coke oven door leakage was of primary concern, coke pushing was
minimized during the sampling period. To avoid any particulate collection
by impaction when pushing occurred, the inlet sample probe assembly was
turned 180 degrees so that the sample nozzle was pointing away from the gas
flow.

The precipitator outlet gases were sampled simultaneously with the
inlet in order to determine precipitator efficiency. The standard train
used at the outlet was identical to the train used at the inlet and con-
sisted of a Method 5 train modified by incorporating a POM adsorbent column
just after the filter (Figure 3). The gas temperature going into the POM
column was monitored, as in the inlet sampling train, and the oven tempera-
ture adjusted to maintain 125 + 5 F gas temperature. The outlet stack
geometry at the sampling location was a vertical stack so the sample
probe was connected directly to the impinger box, eliminating the necessity
for an umbilical cord between the probe outlet and impinger box.

Sampling time for both inlet and outlet was selected to be 8 hours due

to the expected low concentrations of organic material in the gas streams.

POM Sample Cleanup Procedures

Because of the light sensitive nature of polycyclic organic matter, it
is necessary to keep all samples in the dark during sampling and after
cleanup., Figure 5 is the sample handling procedure which was followed
during cleanup. To establish background data from solvents and sample train
constituents, a pre-cleanup of all glass components was made.

After the sample was collected, the sample trains were removed from
the stack and taken to an on-site mobile laboratory. Each Pyrex probe and
all glassware up to the front half of the filter holder was rinsed with
methylene chloride and acetone and the rinses stored in amber bottles. The
filter was placed in a petri dish and placed in a dark container.

The back half of the filter holder and all glassware up to the POM column
was rinsed with methylene chloride and acetone and placed in the amber
bottles containing the front half rinse. The POM column ends were capped
and the body wrapped in a light-tight container. This procedure was fol-
lowed for each run -- the contents of the amber bottles and the filter catch

were then taken to Battelle labs to be analyzed for organic matter.
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POM Analysis

The POM analysis was conducted using standard Battelle POM analysis
procedures. These procedures are described in Appendix G, pages G-6 to G-9.
Basically, the analysis procedure includes extracting the filter and adsor-
bent column with methylene chloride and pentane, respectively. Then the
three solvent solutions (probe wash, filter extract, and adsorbent column
extract) are analyzed separately or in various combinatiomns by gas chroma-
tography-mass spectroscopy (GC-MS) techniques. For this task, the methylene
chloride and acetone rinses of the probe and glassware were combined with
the filter to determine a single '"filterable™ POM value; the adsorbent
column was analyzed separately.

Water samples were extracted with methylene chloride and the extracts
were processed in the same manner as air emission extracts, as described

above and in Appendix G, pages G-8 to G-9.
TOTAL FLUORESCENCE

Pretest discussions between EPA staff and Battelle staff had suggested
that total fluorescence might provide a useful measure of total POM content
of emission samples. Total fluorescence would be a more descriminating
measure of carcinogenic organics than the frequently used benzene-soluble
organic (BSO), and is a less costly analytical procedure than GC~MS. Thus,
Battelle was requested to determine total fluorescence for the POM emission
samples and the samples from the XAD-2 Columns used for BSO vapors.

Total fluorescence was determined for each sample on a Turner spectro-
fluorimeter, using a 3500 A excitation and 4100 A emission wavelengths.

The emission slit was 25 & and the excitation slit was 100 X. Results are

reported in Table 6.
MOLECULAR WEIGHT OF STACK GAS

During the 8 hours of sampling for organic material, an integrated gas
sample was collected in a Tedlar bag. The sampling rate was adjusted so
that the bag would be essentially full at the end of the 8-hour test period.
Orsat analysis for concentrations of C02, O2 and CO was completed at the
end of each run. These data were then used to calculate the stack gas
molecular weight. The collection schedule for the integrated gas samples

is presented in Appendix D.
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GASEOUS HYDROCARBONS SAMPLING AND ANALYSIS

To provide a gas sample for gaseous hydrocarbons analyses (benzene and
acetylene), at the end of each run a gas sample was collected in an evacuated
flask by removing an aliquot from the integrated bag sample which had been
collected for Orsat analysis. Both the inlet and outlet gases were sampled
in the same manner.

The evacuated-flask samples were analyzed for benzene and acetylene
using a gas chromatograph with a flame jionization detector. The instrument
used was a Aerograph, Model 20 C; the column was a 10mm (0.25 inch) x 0.48m
(10 feet) stainless steel column containing Poropak Q; the carrier gas was
helium, flowing at 48 ml/min; and the detector was a thermal conductivity
detector operating at a 275 milliamp current. Instrument temperatures were
column, 30 C for acetylene and 200 C for benzene; detector, 93 C; and injector,
145 C.

The compounds were calibrated against standard mixtures of acetylene in

nitrogen and benzene in nitrogen.
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APPENDIX A

FIELD AND LABORATORY DATA RELATED TO POLYCYCLIC
ORGANIC MATTER (POM) SAMPLING

Nomograph Data Sheets
Field Data Sheets

Field Cleanup Data Sheets
Sample Identification
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Nomograph data sheets for inlet
runs are notf available.



"NOMOGRAPH DATA

PLANT /0 AComsy 2 Bl
oave__ 5721/ 77

SANPLING LOCATION _£2eClel

~

CALIBRATED PRESSURE DIFFERENTIAL ACROSS

ORIFICE, in. H,0 | AHg /872

AVERAGE METER TEMPERATURE u&amsm +20°F),°F Thayg, 7 j”
PERCENT MOISTURE IN GAS STREAN BY VOLUKE Byo 7
BARGHMETRIC PRESSURE AT METER, in. Hg P

STATIC PRESSURE IN STACK, in. Hg

| (P0.073 x STACK GAUGE PRESSURE in in. Hp0) ' Py
RATIO OF STATIC PRESSURE TO HETER PRESSURE it P‘/Pm /
“AVERAGE STACK TEMPERATURE, °F Tsavg. (2°
AVERAGE VELOCITY HEAD, in. H,0 Apy | 1 Y0
KAXIMUR VELOCITY HEAD, in. H,0 o AP pax. '
C FACTOR : - lop
CALCULATED KOZZLE DIAWETER, in. /52
ACTUAL NOZZLE DIAMETER, in. - 4. L7s
REFERENCE p, in. Hy0 ‘ | | ), 65 22
EPA (Dur) 234 '
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"NOMOGRAPH DATA

PLANT __ Dptornery Blell
DATE S0/ 77
SAMPLING LOCATION ”L?&f/

CALIBRATED PRESSURE DIFFERENTIAL ACROSS

ORIFICE, in. Hy0 AHg L2
AVERAGE WETER TERPERATURE (Amaxenn 20°F),°F Tngg. | /95 i

PERCENT HOISTURE IN GAS STREAM BY VOLUKE Byo R

BAROMETRIC PRESSURE AT METER, in. Hg - Py |

STATIC PRESSURE IN STACK, in. Hg

| (P, 20.073 x STACK GAUGE PRESSURE in in. Ho0) Pe
. | . Ps
RATIO OF STATIC PRESSURE TO METER PRESSURE /Py [
“AVERAGE STACK TENMPERATURE, °F T 03
Savg —
AVERAGE VELOCITY HEAD, in. H,0 8oy | 195
MAXIMUR VELOCITY HEAD, in. H,0 | ADpax.
C FACTOR AL
!
CALCULATED HOZZLE DIAGETER, in. A2 e
ACTUAL NOZZLE DIAWETER, in, - 198
REFERENCE 45, in. Hy0 . | /163
EPA (Dur) 234
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'NOINOGRAPH DATA

PLANT _Z a2 0, 2L
DATE 5773/ 77

SAMPLING LOCATION __(2e Ll T

CALIBRATED PRESSURE DIFFERENTIAL ACROSS

omace, in. H,0 AHg LER
AVERAGE METER TERPERATURE (AMBIENT + 20 °F), °F Ty, /&\5‘

PERCENT MOISTURE IN GAS STREAM BY VOLUVE Byo A

BAROMETRIC PRESSURE AT METER, in. Hg - Py 29,

STATIC PRESSURE IN STACK, in. Hg

| (PpE0.073 x STACK GAUGE PRESSURE in in. H,0) Pg
. b i Ps
RATIO OF STATIC PRESSURE TO METER PRESSURE /Py /
AVERAGE STACK TEMPERATURE, °F LW 75
AVERAGE VELOCITY HEAD, in. H,0 Bbag | 4O
MAXIFUS VELOCITY HEAD, in. H,0 - AP,
C FACTOR
CALCULATED HOZZLE DIAMETER, in. /22
¢
ACTUAL HOZZLE DIAMETER, in. .
. _ /75
REFERENCE ap, in. H;0 _ | /45
EPA (Dur) 234
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FIELD CLEANUP DATA SHEETS

A-41



Wisconsin Stec! Worke
Chicago, Illinois
PLANT G 2872~5014

ANALYTICAL DATA

M
DATE AY 9197

SAMPLING LOCATION _‘MEET

SAMPLE TYPE _ f°H -~ TerY¥

ot 2} Ll

RUN NUMBER __CL€AM- 4P

WEw— poM- A -CRUe

SAMPLE BOX NUMBER __P

{00ad Hy»

COIMENTS: -
Epa NC ~— ! ' ]
§77-002 - . /

301 — M Ruce ) Prcke mopls -

Z03- QuanrTi-Tsde Filwe K 4l -

CLEAN-UP iax __Boyhe> 303~ PoM- Cotvan.  TENAX =
FRONT HALF LABORATORY RESULTS
ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS), CONTAINER my
FLASK, FRONT HALF OF FILTER HOLDER
FILTER NUMBER CONTAINER oy
# 9] _ tere _0.499%4 g
net
POM # J03
FRONT HALF SUBTOTAL r
BACK HALF
IMPINGER CONTENTS AKD WATER VWASH OF CONTAINER r
IAPINGERS, CORNECTORS, AlD BACK ETHER-CHLOROFOR:
HALF OF FILTER HOLDER EXTRACTION r
ACETORE WASH OF 1MPINGERS, CONRECTORS, CONTAINER r
AND BACK HALF OF FILTER HOLDER
BACIK HALF SUBTOTAL r
” ¢ it ded 0¥ coflch | TOTAL WEIGHT "
Rinse
volumes .
ml ml 1 N
MOISTURE — ml w1
MPINGERS 1 2 3 4 . 6
FINAL VOLULE mt 4 ml ml ml ml
INITIAL VOLULE /22 ml / ,
NET VOLUNIE m! ml o m ml . ml )
SILICA GEL
FINAL VEIGHT __ 475 ¢ ___ g 2
INTIAL WEIGHT 75 ¢ £ g
NET VLIGHT g g R TOTAL LOISTURE
A-42

EPA (Du1) 23}
412




Viscornsin Stee} Works
Cric-gao, Iilinc:¢e

PLANT G =7 ~57i¢
DATE MAY 91977

SAMPLING LOCATION ___ §TACH = OUTLET
SAMPLE TYPE __ P2 M —

RUN RUMBER ___ /S W= Pos - E- c U/

SAMPLE BOX NUMBER ___2

CLEAN-UP MAR égﬂ;pﬁi

FRONT HALF

ACETONE VWASH OF ROZZLE, PROBE, CYCLORE (BYPASS),

FLASK, FRONT HALF OF FILTER HOLDER

FILTER HUMBER
# 49~ tare 0{4‘/79/ o]

net

POM # 344

BACK HALF

IMPINGER CONTENTS ARD WATER ViASH OF
IMPINGERS, CONNECTORS, AND BACK
HALF OF FILTER HOLDER

ACETONE W/ASH OF IMPINGERS, CONNECTORS,
AND BACK HALF OF FILTER HOLDER

Bt LI LLED A,
Bu7 pepp o7

CAELPNL I

Pl €T

! _ ——
ANALYTICAL DATA | l
— ;J%;Ol‘éb \jj
COMMENTS: \
‘ o

EPA 134
Sv7-0D1—

304— ML RuuwT] pwk,d;
Jo5 — Quak flbo B 92

2606~ Port ghlin. ~ TEWAN .

LABORATORY RESULT:
CONTAINER ' r
CONTAINER ___ I
FRONT HALF SUBTOTAL r.
CONTAINER e r

ETHER-CHLOROFORIA :
EXTRACTION '
CONTAINER [nd
BACK HALF SUBTOTAL P

TOTAL WEIGHT '

Rinse
volumes JS7ACE, THIS PAET IV
ml ml m) ml m)
MOISTURE IHE TEA o il Aol
BE ALANIY F£or i .

IMPINGERS 1 2 3 4 6
FINAL VOLULE ml m . opl o om ° a1
INITIAL VOLUME __ /092w __ —
NET VOLUIE ml ml o ml ml . ml I

SILICA GLL
FINAL YEIGHT 4 4 3
INITIAL WEIGHT y25 g g 3

A-43

EPA (Dur) 231
4/12



ANALYTICAL DATA

/1

W}sconsin Steel Works ?’mc‘”'“ ”H9 o (300
ficzgo, Tllinois 29. 49 dy o 1500
PLANT G 2€72-5.14 CORMENTS:
17
DATE MAY l O 19/.‘ -~ TUE'SDJ(“{
NLET oD =X P.
SAHPLING LOCATION . E5F FPA M Toe
SAMPLE TYPE __ 24/~ Tpwwvax - 577-002 §48-09 — 308:% =
RUN NUNBER ___ HSIVA-POM - | o7~ Mgl Chlorile 1520 G Prste - el
SAMPLE BOX NUMBER - 308 - Twtue quedy fll, + 93
uptan__8
CLEAN-UP tian__Bayles 2309 - Pos- corumn
-309A ~ st /'u prwe e CATERL
FRONT HALF 30 LABORATORY RESULTS
ACETONE VASH OF NOZZLE, PROBE, CYCLOMNE (BYPASS), ~ CONTAINER mg
FLASK, FRONT HALF OF FILTER HOLDER
FILTER HUMBER CONTAINER rg
# 93  tore £.50245 g9
net
POM # 0%
FRONT HALF SUBTOTAL g
BACK HALF
IMPINGER CONTENTS AKD WATER WASH OF CONTAINER r
IAPINGERS, CORNECTORS, AND BACK ETHER-CHLOROFORiA
HALF OF FILTER KOLDER EXTRACTION -
ACETONE V/ASH OF IPINGERS, CONNECTORS, CONTAINER r
AND BACK HALF OF FILTER HOLDER
BACK HALF SUBTOTAL r
) TOTAL WEIGHT n
Rinse M /"JW ]
: volumes ml ' ml ml m ol
MOISTURE —
IMPINGERS 1 2 3
. 4 6
FINAL VOLUYE i m) _ml m > m
M,0 - INITIAL VOLUNE __£2© _ ml | g
NET VOLULE mi ml ml ml O .
SILICA GEL
FINAL VEIGHT £ 3 13
INTIAL WEIGHT __ %772 ¢ £ g ’
NET WLIGHT 2 . g TOTAL DISTURE
A-44
EPA (Dur) 231




ANALYTICAL DATA

Wicconsin Steel Works

4/12

Crhicagd. 11:20I1S _
pLANT__ G 2872 Svid COMMENTS: v
OUT LEr Feny ESP.
SAMPLING LOCATION yot s w0 tean
‘SAMPLE TYPE __ /24~ 764X S77-002~ 5800~ 3/2:5y~
SAMPLE BOX NUMBER
. ~311 ~ Tarte Puog fpllor -# 7F
CLEAN-UP A Basdr—
° -312 - Po A ~ CoLoAm —~( 2coluns .
' s M’ﬁu{:ﬁ‘j »f:’l"*?;#’ <3118 ~ ok mpag o EaTEH
FRONT HALF ‘fj;awﬂ‘ifw,ﬁ;al 0 e LABORATORY RESULTS
L i g rf:;li# :
ACETONE VWASH OF NOZZLE, PROBE, CYCLONE (BYPASS), CONTAINER mg
FLASK, FRON \r\iALF OF FILTER HOLDER
FILTER NUMBER CONTAINER P
i 92 tare £.56100 o)
net
PoM # 312 -1
312 -2 FRONT HALF SUBTOTAL re
BACK HALF \
IfPINGER CONTENTS AKD WATER WASH OF CONTAINER re
IMPINGERS, CONNECTORS, AlD BACK ETHER-CHLORGFORM
HALF OF FILTER HOLDER EXTRACTION r
ACETONE WASH OF APINGERS, CO!NECTORS, CONTAINER r-
AND BACK HALF OF FILTER HOLDER :
BACK HALF SUBTOTAL rs
TOTAL WEIGHT r
Rinse
volumes : A
ml ml . ml —_—
MOISTURE ml m
ety
IMPINGERS 1 - 5 3 4 6
FINAL VOLURE __£8-° ml ) ml m > m
INITIAL VOLUME 792 ~° nl .
SILICA GEL y%
~ FINAL EIGHT 525"2 ) 2
IRITIAL VEIGHT 475 ¢ “f,ﬁ g . 3 R
RET WEIGHT S0.7¢ g g TOTAL L:OISTURE 20
A~45
EPA (Dun) 231



ANALYTICAL DATA ' ,

Wisconsin "t 2 Works . - _ .
Chicegs, Ill:ipocas Br-29.58 #t 10307 04
PLANT___G 2€7=-0uia COMMENTS:
MEY YL/ oo
DATE ESDAY
Py coKE TV
SAMPLING LOCATION __/ALET fo  wel £SP £Pa. Sonple¥
SAMPLE TYPE __ P01~ Terrow s7g- 002~ (470~ 2587) < ;M{p
W~ B - ~7 -~ LA b Nuire cavredds,
RUNNUpBER PSP PottTT 2 - 31 Wyl qr "'»1;%
SAMPLE BOX NUMBER _{
- tious FH ¥ 74"
cLEAN-UP taan_ Alev oo 37 - Quar, .
7 -320 - FO*/&«M ey

FRONT HALF LABORATORY RESULTS

ACETONE VASH OF ROZZLE, PROBE, CYCLOMNE (BYPASS), CONTAIRER my
FLASK, FRONT HALF OF FILTER HOLDER

FILTER HUMBER CONTAINER re
# 95  tare 0:50/88 g
net
“Tenow
POM # (Q 0@ £F4 "“J?]'OOZ' 320
FRONT HALF SUBTOTAL rg
BACK HALF
IMPINGER CONTEhTS AKD WATER WASH OF | CONTAINER re
IMPINGERS, CORNECTORS, AND BACK ETHER-CHLOROFORM
HALF OF FILTER HOLDER o EXTRACTION ‘ re
ACETONE VASH OF LPINGERS, CONNECTORS, CONTAINER rg
AND BACK HALF OF FILTER HOLDER
BACK HALF SUBTOTAL r
graed
(ot #s) TOTAL WEIGHT s
-Rinse
volumes .
ml ml ml
MOISTURE ml »}
IMPINGERS 1 2 3 4 6
FINAL VOLULE m} ml ml —m] > ml
INITIAL VOLURE ___——  ml . -
NET YOLUNE ml T m L m o ml ——m)
SILICA GEL
FINAL VEIGHT g g g -
INITIAL VEIGHT — ¢ g . g '
NET WLICHT g g TOTAL LOISTURE
A-46

EPA (Dur) 231
412




ANALYTICAL DATA

Wisconsin Ste:l Works
Chicago, Illimnois

EPA (Dur) 231
4/12

PLANT G 28720034 CONMENTS:
A
DATE MAY 111977 - N&lnubiaj"
SAMPLING LOCATION 8UTLeT FRex  wet ESP £7a 8 .
saupLE TYPE _ PO~ T ervnose obaartnt 577-002~ (572.0 - 300.55)~
SAMPLE BOX NURBER __ & 17 ~ Quoth (bor Fbb HTL
CLEAN-UP AN !36*3/45 y3. fon e Toran
S i
FRONT HALF LABORATORY RESULTS
ACETONE VASH OF NOZZLE, PROBE, CYCLONE (BYPASS), CONTAINER _ ¥ my
FLASK, FRONT HALF OF FILTER HOLDER
FILTER NUMBER CONTAINER re
# 9¢ tare 0.50350 g
net
POM #20 3
FRONT HALF SUBTOTAL rg
BACK HALF
UAPINGER CONTERTS AKD WATER WASH OF CONTAINER re
MPIHGERS, CORNECTORS, AND BACK ETHER-CHLOROF ORI
HALF OF FILTER HOLDER EXTRACTION rt
ACETONE WASH OF IMPINGERS, COMRECTORS, CONTAINER — r
AND BACK HALF OF FILTER HOLDER
BACK HALF SUBTOTAL r;
TOTAL WEIGHT m;
Rinse
volumes N
ml ml ml
MOISTURE ml —nl
IMPINGERS 1 2
: 4
FINAL VOLULE 1 m rl m ) 5 . 6
INITIAL VOLUNME /z:’o ml _ ]
NET VOLURE mo_ - m o m m . m . ml
Ckbgd;jmeEAﬁﬂ
SILICA GEL /5
FinaLveichT 922 % 52 e ¥
ITIAL vOiaHT 275 ¢ 475 4 g w7
NET VEICHT 7 % 6 g ¥ TOTAL LOISTURE /& 7
A-47 co?




ANALYTICAL DATA

Wisconsin Sfeel Worke - BP- 19"3””7
Chicagw, IYiirncis L
G 287258014

PLANT COIMMENTS:

DATE MAY | 21877  THUA 5044
SAMPLING LOCATION t#LeT To _wel  ESP

SAMPLE TYPE __ 077 - gt on Tewar 879 o (533 - 30353
RUN NUMBER ___WSW-A = Pom T3 329 byl Chlnck Rora o Prrka & Ylawuzng
SAMPLE BOX NUMBER __- ; g _— o v
Aol
CLEAN-UP At __ Pauti- 3C ; 7 i 3
v 331~ PoM cotledy erlome — 1ETCE
FRONT HALF LABORATORY RESULTS
ACETONE WASH OF NOZZLE, PROBE, CYCLOME (BYPASS), CONTAINER oy
FLASK, FRONT HALF OF FILTER HOLDER
FILTER HUMBER CONTAINER ___ o
# 997 tare O.507é7 g
net
POM # 2)8
_ FRONT HALF SUBTOTAL .
BACK HALF
IMPINGER CONTENTS ARD WATER WASH OF CONTAINER r
IMPINGERS, CONNECTORS, AND BACK ETHER-CHLOROFORiA
HALF OF FILTER HOLDER - EXTRACTION r
ACETONE WASH OF IMPINGERS, CONNECTORS, CONTAINER — r
AND BACK HALF OF FILTER ROLDER BACK HALF SUBTOTAL —
.
TOTAL WEIGHT '
Rinse
volumes :
ml ml ml —ml
MOISTURE m ol
WPINGERS 1 . 3 4 . 6
INITIAL VOLUME ml : _ _
NET VOLUE ml m] —.ml ' ml . ml .. o
SILICA GCL
FINAL VEIGHT g L B
IRITIAL VEIGHT g g . g
NET WLIGHT g 2 g TOTAL L:DISTURE

A-48
EPA (Dur) 231
A/n



ANALYTICAL DATA

Wiscornsin Stecl Works
Cricage, Illinois
PLANT G 2872~-5014 COMMENTS:

DATE __ MAY 1 2 1477 THULE GAY

sanpLING LocATION gt pom wet ESP .

SAMPLE TYPE PO - cothikd o Toran elimn EPAF
S77-002-

RUN nUMBER WSV~ B- Pom T3

(415,5 - 3/5,03'_,)-‘
332 Dylos Minife Rome o] Frroie &

SAMPLE BOX NULIBER
Aesiia ¥ 97
- CLEAN-UP Wi ouln 333 Ruad f- o
v 33[.!.—‘ Pori Colpr. H 105/
FRONT HALF LABORATORY RESULT
ACETONE WASH OF KOZZLE, PROBE, CYCLONE (BYPASS), CONTAINER ™
“““ FLASK, FRONT HALF OF FILTER HOLDER
FILTER HUWBER CONTAINER r
# 98 tare 6-509%F g
net
- "y
foach ased Aw*:
POM # 4/7//14 Mﬂ%
- 205 Lo FRONT HALF SUBTOTAL r
- BACK BALF
IMPINGER CONTENTS ARD WATER WASH OF _ CONTAIRER r
IAPINGERS, CONNECTORS, AND BACK ETHER-CHLOROFOR:Y
HALF OF FILTER HOLDER - EXTRACTION r
- ACETONE WASH OF IMPINGERS, CONNECTORS, CONTAINER T

AND BACK HALF OF FILTER HOLDER -
BACK HALF SUBTOTAL r

TOTAL WEIGHT |

— Rinse
volumes -
. ml _ml 1
MOISTURE — )
INPINGERS 1 o 3
FINAL VOLUGE /& ml m) ml 4 5 4 °
INITIAL VOLUME /}9 ° m - _
NET VOLUNE € ml ml ol . . |
: 1 e f?o S m . I
WA ”}ﬁ-}‘? ‘I ~9
SILICA GEL g,w;g m
FINAL VEIGHT S 11 ¢t 4977 6163 c
INTIAL VCIGHT & 75 ¢ 475 g _&50 ¢ 22.$ 2
NET VTIGHT 30 , 19:5 603 ¢ 46.7 TOTAL LDISTURE 13¢4 9
A-49 13 4.8

EPA (Dur) 231
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ANALYTICAL DATA

Wisconsin Steel Works
Cricago, Illinois
PLANT G RETLrmB014 -COMMENTS:

paTe_ BAY 1 21977 ~ rrioay

FoaLer @ wet ESP

SAMPLING LOCATION

. PA H -
sampLE TYPE __FPoH - (enganies) on TEwAF f,,um_ ,
RUN NUMBER WSW-A - pod-T-4 340 — Medhyhn eilnilo prigs o Fadle We,%’*’*
SAMPLE BOX NUMBER 39/ = Quosky B plle b 9T
cLEAN-UP ik Bauyles ) ,
¢ 399 - Po . potlecdsy edioe, Tomap obste?
FRONT HALF ' LABORATORY RESUI T¢
ACETONE WASH OF NOZZLE, PROBE, CYCLOHE (BYPASS), CONTAINER i g
FLASK, FRONT HALF OF FILTER HOLDER
FILTER HUMBER CONTAINER _ g
# 99 tare 0.4945¢f ¢ s e run Phe prute app Vit
t onode s Onenasl do £ lea s pnde, B s AL
ne . . Humwer, Na ey b Cpraggt Ko Eo
Hr aardrfrotell -
POM # 204 _
FRONT HALF SUBTOTAL e
BACK HALF
IMPINGER CONTEKRTS AND WATER WASH OF | CONTAINER | Py
IMPINGERS, CORNECTORS, AND BACK ETHER-CHLOROFOR: .
HALF OF FILTER HOLDER | - EXTRACTION f
ACETONE VASH OF IWPINGERS. CONNECTORS, CONTAINER r
AND BACK HALF OF FILTER HOLDER ‘
BACK HALF SUBTOTAL uY
 (oume wxed TOTAL WEIGHT !
Rinse( )
volumes : .
ml ml ml )} o
MOISTURE L 1
MPINGERS ) l 2 3 4 5 6
FINAL VOLUKE ml ml ml ml ml L
INITIAL VOLUME i , —
NET VOLUNE ml ml ml ml . ml m)
SILICA GEL
FINAL VEIGHT g g 3
IRITIAL VEIGHT g g . g '
NET WLIGHT g . 2 TOTAL LOISTURE -

A-50
EPA (Dur) 231
4/12



ANALYTICAL DATA

Wieconsin Steel Works
Chiz=gc, Illincis

PLANT & 2272=201d COMMENTS:

DATE  AaAY 131977 CERLAT

SAMPLING LOCATION _OUTLET _From E35P cop
supLE TypE _ For - cothell on TR s77-002° (5269 = 32:5) >
RUN RUMBER WwSw- B- PT-4

SAMPLE BOX NURMBER

CLEAN-UP HAX ﬂaz

FRONT HALF

343 — (ebhyloa Mlonide piie G ol ¢ ol o
344 — Qua/vé fnws flls-# s00
345~ pﬂ/f :r&zd?, (’,o&*”"l g0k

LABORATORY RESULTS

ACETONE WASH OF KOZZLE, PROBE, CYCLORE (BYPASS), CONTAINER g
FLASK, FRONT HALF OF FILTER HOLDER
FILTER NUMBER CONTAINER g
#1020 tare 4:-489Y0 g
net
pPOM # 266
S g §77-002- 345 FRONT HALF SUBTOTAL r2
BACK BALF
IMPINGER CONTENTS AKD WATER VASH OF CONTAIMER — r
IMPINGERS, CORNECTORS, AND BACK ETHER-CHLOROFOR:
HALF OF FILTER HOLDER EXTRACTION r
ACETONE VASH OF BIPINGERS, CONNECTORS, CONTAINER r
AND BACK HALF OF FILTER HOLDER
BACK HALF SUBTOTAL r
TOTAL WEIGHT r
Rinse
volumes :
ml ml
MOISTURE — ol
IMPINGERS B! 2 3
FIRAL VOLURE _£49 _ml ml m a s o0 °
. 0 -
INITIAL VOLUNE /2 m _
NET VOLUNE v - m) ml o )
w?f%&h“
SILICA GEL .
FINAL VEIGHT & 2% 607 2
INITIAL VEIGHT 2358 _ ¢ 270 ¢ g
NET WLIGHT §9.6 ¢ 527 g TOTAL KOSTURE 82,6
A-51
EPA (Dur) 231

/12



IDENTIFICATION LOG OF SAMPLES CCLLECTED

et s LAt P S B ey

— Plant Wisconsin Steel Works Battelle Record Book No_33284
Location_ Chicagn, Tilinais Collected & Recorded By_ BAYRS
Industry__ G 2872-5014 ' Page of .
Project No.
X EPA N,o‘. Date| Run Sample Description Remarks
S77-002 Numbexr
WSH- 3 - POA-C L/
| Y G 1977 - | momoar —
o -30| METHY L £ UE  Crtamidé  RINSE o8 PrRAC!, ¥ G ‘WS Comain A0
, - 300 Quaen N5 Faene ¥ 9/
~3073 Por. (ocborw -7TEANAKX
wSw-8 - ferr-cu
Joy M2y L g ewion &t Rt op |Prrgc e GeRiS o aMeT IO
3ok QuekTe  7i88v0 freem £ 7C2
] 306 Pow -cCorcvirw- TLHAY
§
' g
:
g
~
. A-52
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Wisconsm Stee‘ Works

-

IDENT IFICATION LOG OF SAMPLES COLLECTED

Battelle Record Book No_3372 7Y

Plant
location : Collected & Recorded By 6‘»&1,(5«
Industry  coxe oveEr - Page___ of .
Project No.
EPA No. Date| Run Sample Description Remarks
S77-00x Number
WSW=AB- Pors-T~ | ( rveer 10 E3P)
MAY 10187/ |rvesoar
307 HETHY LEVE  Cwiorctc RimSE oFf  PROSC o Corveerive G LASS wakE
308 QuarTy TigE Futer g 93
309 PoM~ COLOMA - TEVAX —
wsw-8 - PaH-f‘-—[ (ourter 70 E£5F)
3/0 M C. PIATE BF PROJE ANP CorN TG  GLASS — WARE
371 G VART Trsue FraTte £ G4 .
3/ 2 PO - Coedstt - TENAX - wazd | 2 colwmne.
wok| ESP _CWATEE  Sam LES -(Caﬂt’c.f'/ﬁ:)
:?/3 c JNMNLET
3i 4 OUTLET — PRI gorr  ENST & WL P,
5 ‘Prow Do wWATEIL ([ sewir)
JIZ—_\ EVACUATED FLASK LLAIPLES - .g;);z :”.:i ;:m_ucrf:o &
. w-.cn.vm prads ~ 180cc/mu
-3/6 JoLer 10 wESP  Smar 20| bo 750 PA
317 ovrcer FRors  WESP y [
Jo74 Orolima Rusat”™ ] Prsle ¢ conmelily glarusme afle 7€ poac
312R — Al —.
220 k| drgunarr eateh | Sanplin, gat X B
A-53
AKey 7o Row
wsw - A pomT ~
w— L~

wiscoutin ST SAMIE
 WORKS  apcAM

Souwwr

L::«.\y\ .
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IDENTIFICATION LOG OF SAMPLES COLLECTED

) wisconsin Steol Works
Plant Cricaga, Illinois Battell

e Record Book No 332814
location__p op72--5014 Collected & Recorded By @ e AT
Industry_CcoKe gY&sb : Page of . ¥

Project No.

EPA No. Date| Run Sample Description Remarks
ST7T7-00L Number] N
Wsn: A~ Por-T— 2 [((PLET To wer ESP)
MAY 11 1977| - WEDNESOAY
3/8 HemyLong CHLDRIDE RINSE oF PRBE ~ AND (owpscnal G LASSwARE
319 QuaeTt: Tssve Pt # 95
320 Por. Corvms -TeEmax

ng\).g_ PomT - Q. (our LeT Fm poet ESP)

321 Menwyiene  Culei0b Ruce oF Pedle 4 Compmnas GLASSWALE
322 Qvacte mesve FiLtoe B 94
323 Pom - Cervmn ~ Temman

wet ESP - WATER SAMPLES (CommSiE]

324 VO LET - ( Placess  us ATER)
925 ‘ ouTler (From EaT 4 WEsT ESP)
3lé BLowdDcownan WA (sgwgg)

3L evacumTep FLask  S4mPLES

737 (Nter To  wel ESP
328 ourLer Fadm  wet ESP -
J18A Reerove  Riuse or Fup awb Cowupcrise 4 eass Wees(ah2 f1C )
JRIA e W —
393w chrngirng » W# S‘W&? srt B -
A-54
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IDENT IFICATION LOG OF SANMPLES COLLECTED

'~ Plant rgf::"g“‘lffxé Worlks Battelle Record. Book No_J332€Y
Location L e Collected & Recorded By  Bei

i Industry_ ° 2o/ 950 ’ Page___ of .

- Project No.

, EPA No. Date| Run Sample Description Remarks

S77-00L Number :

] wsw. A -~ POM.T -3

a MAY 1 21977 |- THURSDAY

) 329 Merwyiong Chioroe  RANSE oF PRIBE  Am0 Cowngensk LLASS st

3 330 Quarte  TissvE  Fugee Nt 97

i 27| PomM Celumnm, Tewwmax 3 q_tg

Wwsw- B ~ pPomq T~

]
{
i r~ 322 METnyLews  CHLaruoe Rinse of Pefl  AM)  CewP eV Guabunne
! 337 QuanTy  TMssoe e M 9
é 734 PoOM Cevmpy - TEN LA ¢ WS
wet £ WATER SAMPLES (Cem poS17E)

335 INLET W& ESP

3¢ OUTLET FROW ESP .

337 “BLow tus T wWaTe < SEwWER.

J 1l - EvAacuATED PLASKS  SAMPLES (cempos 760 J

332 wier torlese

339 ouTLET  Fewm  wet ESP

3294 Acénuz prasl Afrin AL /?wfg,af‘””c‘/krf,¢uwnrf-'&-444.;‘4',

332A - dlle — ., ef porter — Al ——
A-55
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)

Plant

location_ prigago. Illinois

IDENTIFICATION LOG OF SANPLES CCLLECTED

in S4

eel Works

Collected & Rec

Battelle Record Book No 33284

orded By £«w.%>
h (4]

RV 4

Industry__q 2m72-6C34 Page of .
Project No.
EPA No, Datel| Run Sample Description Remarks
S7--00L Number] )
.
WS- A - poM-T- 4
MAY 131877 |- Frooay
340 MEMVIERE  Cuioripe  Rinse  of PRoBC  aND Cammainine L LASS (g
341 Q VART X TisSUE  Fume pf 99
342 POM  colvmm . TENNAX K 204
WSW B-~pamM-7-4 -
3473 METHY LENE  CHIDRIDE Rinst  of PROBE 48D Coumantéc  {lasywme
344 Quaery  Mssie  Fumee N[00 &
345 Pou Colompy . TENNAX g 20b
wit E5P . WAT®R  SAMPLES Ccen pesTE)
74t INLET — ( Peoc €5S *wgﬁk)
347 OCTLET -~ FE&Mm EAST Am) WEST ELP
248 BLewPowd  waren.  ((Scwr)
3L EVACUATED  FLASK (compes 1 TE)
2 Tote—3—ES-2 y 4¢rf’/uu}u£u4ﬂr4¥'dlxa .
~35 -~ Byt LET —Flon—E P — Nl Aol for Fhav pai
240 A INLET | fcctone Rowne, ofBu HC ning, of INIET o/ Gl conmiling ylassid
341A puTLET - duMe - OUTLET =y
3450/ QUTLET Wh calrk , ol puvier Tragw

A-56
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IDENT IFICATION LOG OF SAMPLES CCLLECTED

Plant Wisoonsin Steel Works Battelle Record Book No 32 284
Location__tbioczgo Illinois Collected & Recorded By__ GauArs
Industry G 2872 5C14 Page of o 4
Project No.
EPA No. Date| Run Sample Description Remarks '
S77-002 Number
BLANKS
357 QuarT2 TissK FLTER, 3 ga, d‘f) 431-17, N,&(—'—{«
2o METHyLEMNE  CHLORILE, 200 (. BUkDick Avt JACK o
’ “pism Lege AR
T 2 GySi
353 poETonz, 200wl Bue Dick Anb JackSor . D'i;’?‘ﬂnq;';zw'
354 DemivekaLi2e0, DBL., 05T wWATER .Pnuf;ﬁ;‘u/_/a qu 74;0;;(; A LS,
355 PoM  ABSo&(ING  Cobumu, FlrbfL  wm  Terltix
—r— SAarel & RECIever  Flawy Lo AYION  f opreed rsré
3 - et
/e /(A?"'r ,
5/‘ 11 #-5 Poyr — Xpa0 .2 Columa — ()%Ai, ﬁﬁl& ¢ {»c’l»% /,4/ oy (e
i O T < pY Pgearn .
Dl X0 2 cctinss - otA }:{Zfr)’ m}é%im’ -~
l/«.m/r{’\» {} M,{\J‘
o Wola, iad .
8r/77) 4 pued Ca!umm whh  pprafing, W yone, 5&4'7(/
[ 5N
aJll@ ¢ﬁn¢an~my4 2 Xﬂiﬁﬂ*~ 3:? H dﬁwarg)’V MAD—L
(’luf/( /‘«/' Vs 5{\ /Ja. b,ffto-{.:,m.. EA//
ﬂ/—lfl{ t/// 11/1/.“‘;!!' )(AD“?.
VA

A-57
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IDENTIFICATION LOG OF SAMPLES COLLECTED

International Harvester

Plant_Fisconsin Stell Works Battelle Record Book No_33284
Iocationchicago, I1LIincis 60617 Collected & Recorded By Baytos
Industry_COXe ovens Page 1l of7 .
Project No,G _c0/<—oU~%
1EPA No. Date| Run Sample Description Remarks
577-002- Numbenr

PRE-SAMPLING CLEAN-UP

WSW-A-PON.t~CU (inlet to wet ESP)

VAY 9 1977 |menoay

201 Methylene chloride rinse of probe and connecting glassware
302 Quartz tissue filter # 91
303 POM absorbing column # 221

WSW-B~-POli.t-CU (stack)

304 Methylene chloride rinse of probe and connecting glassware
305 Quartz tissue filter # 92
306 POM absorbing column # 226

A-59
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IDENTIFICATION LOG OF SAMPLES COLLECTED
International Harvester

Plant Wisconsin Steel Works Battelle Record Book No 33284

Location Ghiciro, Illinois 60617 Collected & Recorded By iaytos
Industry__coke oven Page 2 of 7 .

Project No. G 20/2-501% e——t

EPA No. Date| Run Sample Description Remarks

S77-002~ Number] -

POM SPECIES COLLECTED BY MODIFIED METHOD FIVE

.A‘ + '
VIAY L U i87/ TWESD Ay (collected by Battelle,)

WSW-A-POM.t-1 (inlet side to wet ESP)

307 Methylene chloride rinse of pﬁobe and connecting glassware
3074 Acetone rinse of probe,etc. after MC rinse

308 Quartz tissue filter # 93

309 POM_absorbing column, # 200  £illed with Tenax

WSW-B-POM.t-1 (stack)

310 VMethvlene chloride ringe of naobe"and connecting classware
3104 Acetone rinse of probe, etc., after MC rinse

311 Quartz tissue filter # 94

312 POM absorbing column, # %gi =filled with Tenax (u£€d 2 col.
312w Vlater from first impinger only

WATER SEMPLES COLLECTED FROM WZIT ESP, COMPOSITED

%1% Inlet

314 Outlet, from both eacst and west ESP's

315 Blowdown (at sewer discharge)
(gases compositea in
Tedlar bag during

THREE LITER EVACUATED FLASK SLMPLES sampling period:

sampling rate: 10Qcc/=

316 Inlet start 12 noomy., 7:30pm

317 Outlet

A-60
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IDENTIFICATION LOG OF SAMPLES COLLECTED
International Harvester

Plant_ Wisconnin Stcel Works Battelle Record Book No_ 33284
Location Chicaro, Illinois 60617 Collected & Recorded By _iluytos
Industry__coke oven : Page 2> _of 7 .

Project No. G 2672-501%

EPA No. Datel| Run Sample Description Remarks

S77-002- Numbex

POM SPECIES COLLECTED BY MODIFIED !MNETHOD FIVE

H
MAY 111977 [weorisom (collected by Battelle)

WSW-A-POM.t- 2 (inlet side to wet ESP)

318 Methylene chloride rinse of probe and connecting glassware
3184 Acetone rinse of probe,ectc. after MC rinse

319 Quartz tissue filter # 95

320 POM absorbing column, #202 filled with Tenax

WSW-B-PCM.t- 2 (stack) -

321 Methvlene chloride rinse of nﬁobe and connecting glassware
321A Acetone rinse of vrobe, etc., after MC rinse
322 Quartz tissue filter # 96
323 | PO absorbing column, # 203 filled with Tenax
323W Water from first impinger only
WATER SLMPLES COLLICTED FROM WET ESP, COMPOSITED
%ol Inlet
325 ' Qutlet, from both east and west ESP's
326 Blowdown (at sewer discharge)
(gases composited in
Tedlar bag during
THREE LITER EVACULTED FLASK SAMPLES sampling period: 1
sampling rate: 100cc/m:
327 Inlet start 1030 stop. 1900
328 Outlet -
A-61
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IDENTIF

ICATION LOG OF SAMPLES COLLECTED

International Harvester

Plant Wisconsin Steel Works

Battelle Record Book No 33284

location Chicaro, Illinois 50617 Collected & Recorded By lLaytos
Industry__coke oven Page 4+ of 7 .
Project No. G 2072-5014
EPA No. Datel| Run Sample Description Remarks
S77-002 -~ Number
POM SPECIES COLLECTED BY MODIFIED ETHOD FIVE
1 k)
MAY 121977 lnwesomy  (collected by Battelle)
WSW-A-POM.t~ 3 (dinlet side to wet ESP)
329 Methylene chloride rinse of probe and connecting glassware
3294 Acetone rinse of probe,etc. after MC rinse
330 Quartz tissue filter # gy
331 POM _absorbing column, # 218  £illed with Tenax
WSW-B-PCM.t- 3 (stack)
332 Methvlene chloride rinse of Dﬁobe and connecting glassware
3324 Acetone rinse of probe, etc., after MC rinse
333 Quartz tissue filter # 98
334 POM absorbing column, # 205 filled with Tenax
334hW Water from first impinger onlf
WATER SAMPLES COLLECTED FROI WET ESP, COMPOSITED
235 Inlet
336 Qutlet, from both east ard west ESP's
337 Blowdown (at sewer discharge)
(gases composited in
Tedlar bag during
THREE _LITER FVACUATED FLASK SLVPLES  sampling period:
sampling rate: 100cc/n.
338 Inlct start 0930  stop. 1830
339 Outlet [ sampling stopped during
pushing operation) ———
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Plant Wisconsin Steel Works

IDENTIFICATION LOG CF SAMPLES CCLLECTED
International Harvester

Battelle Record Book No 33284

Location _Chicaro, 11linois 60617 Collected & Recorded By Baytos
Industry__coke oven Page 2 of .
Project No._G 2672-501% -
EPA No. Date| Run Sample Description Remarks
577-002~ Number
POM SPECIES COLLECTED BY MODIFIED METHOD FIVE
e Y )
HIAY L 3197 FRioay (collected by Battelle)
WSW-A-POM.t- % (inlet side to wet ESP)
340 Methylene chloride rinse bf probe and connecting glassware
3L0A Acetone rinse of probe,etc. éfter MC rinse
341 Quartz tissue filter #gg
3h2 POM absorbing column, #20%  filjed with Tenax
VSW-B-POM.t- 4  (stack)
343 Methvlene chloride rinse_of nﬁobe'and connecting glassware
3434 Acetone rinse of probe, etc., after MC rinse
34l Quartz tissue filter # 100
345 POM absorbing column, # 206 filled with Tenax
3L5w Water from first impinger onlf
WATER SAMPLES COLLECTED FROM WET ESP, COMPOSITED
216 Inlet
347 Outlet, from both east and west ESP's
348 Blowdown (at sewer discharge) ,
(gases composited in
Tedlar bag during
THREE LITER EVACUATED FLASK SAEMPLES gsampling period:
sampling rate: 10Qcc/:
, 2ot .
59 fntet requlred for 4y stard stop.-
250 Outles his puy
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IDENTIFICATION LOG COF SAMPLES COLLECTED

International Harvester
Plant Wisconsin Steel Works

Incation-1+¢2E0, LII1NOLs 60617

Battelle Record Book No 33284
Collected & Recorded By faytos

Industry COXEC Ovells Pace € of :
Project No, °<6/2->0L4 ge 6__of 7 _
EPA No. Date| Run Sample Description Remarks
Numben
BLANKS
251 Quartz tissue filters, 3 ea. 2500 QAST,

#'s 88, 89, & 90

Pallflex Products Corpst
Putnam, Conn. 06260

‘352 Methylene

chloride, 200 ml

Burdick & Jackson

distilled

in glass

Lot # 9452

%53 Acetone 200 ml Burdick & Jackscn
distilled in glass Lot # 9771

35L Demineraligzed dbl, distilled Prepared by Ohio State
water 200 ml Univ, Labs, Cat. # 97805

355 POM absorbing column, filled filled at Battelle

Tenax, BCL # 220
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IDENTIFICATION LOG OF SAMPLES COLLECTED

Plant Wiggonedn Stenl Works Battelle Record Book No §328h _
Location_Chicozo, Tilinois | Collected & Recorded By, ayron
Industry G 22725014 Page 7 _of 7__.

Project No.

EPA No. Date| Run Sample Description Remarks

§77-002- Numbex

POM SPECIES ABSORBED ON XAD-2

(collected by Clavton)

WSW-3

MAY 3§ 2 1977 | 1010t

356 ’ Single column, after filter and before 1lst impinger
Qutlet
357 Pual columns, after filter and before first impinger
358 H?O flush of base of XAD-2 tubde
359 H,0 blank
WsW-4 ,

MAY 1 31977

Inlet
360 Single column, between 3d and 4% impingers
Qutlet
%61 Dual columns, between 3d and Litn impingers
362 XAD-2 column, blank

A-65
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APPENDIX B

COMPLETE SAMPLING RESULTS WITH SAMPLE CALCULATIONS




INLET REFSULTS, WISCONSIN STEEL CO.

2 RUN NOD, 1 2 3 3
: TEST HATE 5710 S/11 5712 5713
2 SAMPLYNS TIME, 2& HOUR CLOCK  FPOM 1008 1%02 0921 2016
H 10 1959 450¢ 1823 0634
oN SAMPLING NOZZLE OIAHETEP, IN, B.182 0.175 0.175 0.175
T NET TIME 3F TEST, MIN, 430 480 W60 %87
) BAROMETRIC PRESSURE, IN. HG

ARSILUTE 29.50 29.55 29.52 29.35
PM AV5. ORIFICE PRESSURE DRO®P,

IN. H2) 1.98 1.58 1.71 1.57
VM VOLJME OF DY GAS SAMPLED AT :

METZR ONJIITIONS, DCF 370.7 344.3 350.1 3u1.7
™ AVG. GAS METFR TEMPTOATUPRE, F 65 35 89 81
YMSTD  VOLUYME OF DRY GAS SAMPLED AT

STANDARD CONDITIONS, DSCF 259.8 331, 2 334.6 327.7
VW TOTAL H20 COLLECTED IN IMPINGERS

AND SILICA GEL, ML 77.0 73.0 73.0 71.C
VWGAS_ VOLUME OF HP20 VAPOR COLLECTED,SCF 3.6 3.5 3.5 3.4
M PE2CENT MOISTURE IN STACK 5AS

BY VOLUME 0.98 1.03 1.62 1.02
MO MOLFCULAR FRACTION OF DRY 5AS g.99 £.39 6.99 0.39
Y £02 VOLUME PERCENT DRY N oD .0 .
% 0z  VOLUME PERCENT DPRY 2C.8 20.8 20.8 28,8
% CO  VOLUME PERCENT DRY .0 .G <0 . 0
% N2  VOLJME PERCENT DRY 79.2 79.2 79.2 79.2

X EA PERCENT EXCESS BAIR . - - - -

MWN MOLECULAR WEISHT 0OF STACK GAS,

pDRY BASIS 28.8 28. R 28.R 28.8
MW MOLECULAR WETLHT DF SYACK GAS,

WET BASIS - 28.7 28.7 28.7 28,7
cP PITOT TURE COSFFICIENT §.85 0.85 B85 0.85
TS AV5., STACK TEMPEPRPATURE 4 90 g9b LD
NP NEY SAMPLING PCINYS 48 - 48 48 48
)
PST SYATIC PPESSURE OF STACKX GAS,

IN. HSG, -0.18 -0.18 -(.18 ~0.1%
PS STACK GAS PRESSURE, IN. HG &BS, 29.32 29.37 29.34 29.17
Vs STACK GAS VFLOCYITY AT STACK

CONDITIONS, FPM L232 L4317 4tL03 L328
as SYACK AMREA, SQ. TN, 6400 6400 6400 643 ¢C
Qs DRY STYACK GAS VOLUMETRIC FLOW

PATE AT STANDARD CONDITIONS.DSCFH 181144 1739636 130892 177622
QA STACK 5AS VOLUMETRIC FLOW RATE

AT STACK CONDITIONS, ACFHM 183063 191839 195637 192331
21 PERCENT TSOKINETIC 104.3 101.9 102.2 102.0




OUTLEY RESULTS, WISCOMSIN SYCEL CO.

RUN NO. 1 2 3 I
7T T TTEST PATE 571, 5711 571z 5717
SAME_ING TIMC, 24 HOUR CLOCK __ FEO» 1001 1081 0917 2017
o Y0 1928 1901 1842 06ce
DN SAMOLING NOZILE OIA“FTZm, IN. 0e182 0.175 3.175 Cet7t
T NET TIME OF TEST, MINe T ouet Leg LB 48!
“pg T BAROMETIRTC PRESSUwt, IN. HG )
ABSOLUTE 29. 5L 29.55 29456 29. 2%
_PY  AVG, OXIFICE PRFSSURE DRCP, | A
IN, H20 1,29 146 1,45 1eLE
TV TVOLUME OF DRY GAS SAMPLEC AT
METER CONDITIONS, DCOF 302.9 329.6 33246 232,85
™ AVG, GAS METZF TEMFTFATURE, f 78 1Ln 101 ot
¢ YHSTD VOLUME OF DRY GAS SAMPLED AT o
i STANDARDG GONYITIGNS, DSCF 295.9 37 310.7 315.¢
'T] TOTAL HM20 COLLECTED IN IMPTNGERS
o CAND SILICA GZLe ML . . 110.C 10743 134.8 16746
_VHGAS VOLUME OF H20 VAFOT TOLLFCTID.SCE 5.2 el ol 7k
A PERCENT MOISTURS IN STALK GAS _
BY VOLUME 1.72 1,862 2.01 2. 3¢
“mp MOLECULAFR FRACTIGN NF DRY GAS a e 38 0496 De38 0.9¢
Ty COZ2  vOLUML BFRCENT oRY T T ] of o C of
Y 02 VOLUME PeRGENT ORY 20«8 2.8 20.8 Z0.%
% €O VOLUME FEOCENT DRY ) ot ol el o
% ON? VOLUME FiRCSNT DRY 7942 79.2 7342 79.2
% EA  PERCENT EXCESS ATR - — = -
MHD MOLECULAE WEIGHT OF STaCK GAS,
DRY 2ASIS S i 8.8 28.2 2848 28.%
MW MOLFCULAE WEIGHT OF STACK GAS, .
WET 3ASIS 2tk 268.7 ° 28.6 28 ¢
TP PITOT TUS: COFFFICIINT ue 85 9.85 £.85 0.8°
TS AVG. STACK TEMPoRATUES - 62 73 79 77
NP NET SAMPLING PCINTS 48 48 48 48
PST STATIC PRESSURE OF STACK GAS, . o
IN. HG. . 0C e 06 . GC . L
PS STACK GAS PRESSUFE, IN. HG AES, 29,5¢ 29455 29,56 29, 3¢
'¥S ~ TTSTACK GAS VELOTITY AT STACK
TONGITLONS, FPM 38510 3960 3961 3967
_AS STACK AREA, SQe IN. 7159, CL 7153,00 7158,00 7159.7¢(
0S _ DRY STACK GAS VOLUMITRIL FLOW ,
RATE AT SIANDA®D CONJITIUNS,DSCFt 190226 1833C8 188526 187D 9L
QA STALK GAS VOLUME TRIC FLOW RATE -
. AT STACK CONZITIONS, ACLFM 197779 £9582C 197881 1879¢7
% I PEPCENT TISOKINETIC - ~£8.9 98,4 1C1.9 16u.




Sample Particulate Calculations
Outlet Run No. 1

1. Volume of dry gas sampled at standard conditions(a), dscf
o 129
. ) 17.7 x V_(Pp + 73 ¢) i 17.7 x 303.9 (29.50 + 737%)
Mgt d (T_ + 460) (78 + 460)
2. Volume of water vapor at standard conditioms, scf
v, = 0,0474 x V_= 0,0474 x110.0 = 5.2 scf
gas v |
3. Moisture in stack gas, percent
100 x VWga 100 -
o = s X 5. -
ML=V T 295.9 #5.2 73
Dstd  Ygas
4, Mole fraction of dry gas
. _ 100 - %M _ 100 = 1.73 _
Ma = 7100 100 0.98
5. Molecular weight of dry stack gas
- (7 L ; 32 . , 28, _
May = (/c,CO2 X 100) + (/c,O2 X 100) + [(%CO + ANZ) X 100)] =
44 32 28
=2 & —~£=) = 28.
(0.0 x 100) + (20.8x% 100) +79.2 x 7459 8
6. Molecular weight of wet stack gas
MW = MWd X Md + 18(1 - Md) =28.8 x 0.98 + 18(1 - 0.98) =
(a) Standard conditions at 70 F, 29.92 in. Hg.

B-3

e 1

=295.9 dscf

28.6



-

10,

Stack gas velocity at stack conditions(b), fpm

1 1/2
V8 = 4,360 fAPS x (Ts + 460) P—S—m =
[ 1 | = 3890
4,360 x 25.941 = fpm
\g9.50 x 28.§J :

Stack gas volumetric flow rate at standard conditions, dscfm

0123 x Vo x A xMgX P, 0373 x 3890 x 7159 % 0.98 x 29.30
% T_+ 460 62 + 460

=190226 dscfm

Stack gas volumetric flow rate at stack conditions, acfm

0.05645 x Q (T_ + 460)
0.05645 x1 + 460
- s s - 90226 (62 A).=193379 acfm

Q, < P x M = 29.50 x 0.98
s d

Percent isokinetic

1,032 (Tg + 460) x V
;032 (Ts ) X Vn g 1,032 (62 + 460) x 295.9

= 3890 x 480 % 29.50 x 0.98 x (0.182)2

v, X T, % P X My % (Dn)

= 88.9



APPENDIX C

WET ESP WATER SAMPLE LOG




¥isoonsin Stesl Works
Chicago, Illinois
G 28725014

Wet Flectrostatic Precipitator Samples

MAY 10 1277

Fef] — —_—
Run Number WSV / Date

Composite of in%et water to WESP -~ 1 gt Amber bottle
P §-77-002- 313 POM Analyses

(Peter Jones)

Composite of ouglet water to WESP - 1 qt Amber bottle

g77-002 — 3i4 POM Analyses
(Peter Jones)

Blowdown water — 1 qt Amber bottle (store)

E
s77~002~ 3/ %

7




Wisoonsin Steel Worka
Chicago, Illinois
G 2872 5014

Vet Flectrostatic Precipitator Samples

Run Numboe 2 MAY 11 1977

Date

Composite of inlet water to WESP - 1 qt Amber bottle

S77-002 — 324 POM Analyses

(Peter Jones)

Composite of outlet water to WESP - 1 qt Amber bottle

POM Analyses
(Peter Jones)

g77 ~o01~32%

Blowdown water - 1 gt Amber bottle (store)

S77~po21~ 326




Wisconsin Stsel Works
Chicago, Illinois
G 2872~5C14

- Wet Tlectrostatic Precipitator Samples

MAY 1 2 1977 THUES 0 Aty

Run Number wsiv-~3 Date

Composite of inlet water to WESP -~ 1 qt Amber bottle

S 77-~002- 335 POM Analyses

(Peter Jones)

Composite of outlet water to WESP ~ 1 qt Amber bottle

POM Analyses
N 577 ~002 336 (Peter Jones)

Blowdown water — 1 gt Amber bottle (store)

$S77~00r~337/

. e~ ‘ljaa ;ZZ«aa
/)’1»0{2 Thic  pmlic uma  E577GA% K g A

/o uz AonS—
ik phos oo fpashey g 7

| b~
Ermpenited Fsta o epthedon gooec,

c-3



Wisoonsin Steel Works
Chicago. Illinoism
G 2872~5Cl4

Wet Electrostatic Precipitator Samples

Run Number WSW -~ 4 DatMAY 1 3 1977

Composite of inlet water to WESP - 1 gt Amber bottle

S-77-002- 346 POM Analyses

(Peter Jones)

Composite of outlet water to WESP - 1 qt Amber bottle

POM Analyses
§$77 ~o02~- 347 (Peter Jones)

Blowdown water - 1 qt Amber bottle (store)

S77 -o002-~ 345 -

iy . K} .
// Jl‘ ) /CA”“/','J‘" f'/",/ x, _4'_/_1,.- z/,,’,p .',’A‘ -f_,".»j //“&,‘,. —

C-4




APPENDIX D

INTEGRATED GAS COLLECTION LOG




W1§consin Steel Works
Chicago, Illinois
G 28725014

Integrated Bag Cas Sample

QuEW3W- L

Sampling Location /MLET 70 <«_£WSP

Bag Number /#4€T

Evacuated TFlask Number 5:77"‘902'%327

bare  MAY Lo

Sample Start Time /o304

Sample Stop Time

Total Time Samples

Evacuated Flask - Keep in Dark

Benzene

Ethyne Acetylene

W Lan
Q«V"')

lemetopous——seriesby—sinale IR _scan

D-3




Wisconsin Steel Works
Chicago, Illinois
G 26872~ 5C14

Integrated Bag Cas Sample

R H Wsw— 2

Sampling Location oUTLE T

CUTLE T

Bag Number

Evacuated Flask Number §S7%-0€2- 327

bate  MAY 11 W77

Sample Start Time /030 A9

Sample Stop Time 1 2D

Total Time Samples

Evacuated Flask - Keep in Dark

Benzene

Ethyne Acetylene

OmoLOogous g i s

D-4



Wisoonsin Steel Works
Chicago, Illinois
G 2:72-5014

Integrated Bag Gas Sample

m, # WS- 3
h Sampling Location )Axhi; Xﬁ

Bag Number JWMNLET

<P

N7

Evacuated Flask Number ©S77-~000" 338

pace MAY 121077 _ Thunaleq -

Sample Start Time o930

Sample Stop Time 18 3°

Total Time Samples

,,,,,

Evacuated Flask - Keep in Dark

Benzene

Ethyne Acetylene

2 ) £
[O2 e
P

Homeotegows—series—by—sirnete-JR-sccan—

Masis aven  eomporided o5 A Jores patinil cnPiee-

sty g T /#YHﬂqquiﬁ‘” /ai” aaadly cad e

it ek af for Ve ety Pt
& (R Z '
T i s
ANV s erTEon .ﬁpz;a& ALaA?lQﬁ g Z {
’“ Mprtidag 1 o2 Yot D, gt P
ﬁ&¢\ , eua¢[ /e '7Pu¢/£u\ ”\
! D-5




Wisconsin Steel Works
Chicago, Illinois
G 28725014

Inteprated Bag CGas Sample

ot WS-3

Sampling Location oUTLET Floert ESP

Bag Number QUTLET

Evacuated Flask Number g77-002— 339
bare MAY 121977

Sample Start Time o 730
/& 320

Sample Stop Time

Total Time Samples

Evacuated Flask -~ Keep in Dark

Benzene

Ethyne Acetylene

Pe@br

omo T CS by singlé TR sTam—



APPENDIX E

DAILY ACTIVITY LOG
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. N ) Wisconsin Steel Works
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APPENDIX F

CASEOUS EMISSION LABORATORY RESULTS







.

TABLE F-1. FLASK SAMPLE IDENTIFICATION OF WISCONCIN STEEL
COKE OVEN SAMPLES

Flasks Number Sample Information
] $77-002-310 “inlet Run 1, May 10, 1977
2 $77-002-317 Outlet Run 3, May 10, 1977
3 $77-002+346327  Inlet Run 2, May 11, 1977
4 $77-002-32432 % outlet Run 2, May 11, 1977
5 $77-002-338 Inlet Run 3, May 12, 1977
6 $77-002-339 Outlet Run 3, May 12, 1977
7 (The seventh flask,an vnused flask,should be

exposed to clean filtered air and analyzed as
a blank.)

F-1
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APPENDIX G

POM SAMPLING AND ANALYSIS USING THE

SPECIAL POM SAMPLING TRAIN




APPENDIX G

POM SAMPLING AND ANALYSIS USING THE
SPECIAL POM SAMPLING TRAIN

Background

Several years ago, the need for sampling and analysis of polycyclic organic material (POM)
arose on several programs at Battelle. At that time the best available technology for sampling for
POM appeared to be some version of the EPA Method 5 particulate sampling train. Use of the
Method 5 sampling train produced inconsistent POM emission data and l=d Battelle staff to ques-
tion the suitability of using this train for POM sampling. As a result, Battelle developed a POM
sampling train that retains many of the features and components of the Method 5 train, but which
incorporates an additional element that serves to collect the majority of the POM in the gas
sample.

Sampling for POM with the POM Sampling Train should be a straightforward procedure for
those already familiar and skilled with the operation of a Method 5 train for particulate collection.
The POM sampling procedure utilizes the existing Method 5 train, but also includes a
chromatographic adsorbent device (referred to as the adsorbent sampler). This additional compo-
nent, and its auxiliary equipment, increases the time required for setup, and requires some ad-
ditional precautionary measures over those associated with particulate sampling alone, but the ad-
ditional effort and skill required to obtain a meaningful POM sample is not appreciable and the
reliability of the POM data obtained is significantly increased.

Sampling System

The POM Sampling Train, as shown in Figure G-1, consists of a Method 5 train with an ad-
sorbent sampler located between the filter and the impingers. Immediately after leaving the hot
filter, the gas sample passes into the cooling coil (120 x 0.8 cm) of the adsorbent sampler, and then
passes through a Pyrex frit and into a cylindrical column of Tenax adsorbent (7 x 3-cm diameter).
The cooling coil and Tenax adsorbent are maintained above the water dewpoint by means of a
thermostated circulating water bath. Thus, the incoming gases are cooled to maintain adsorbent ef-
ficiency, yet the adsorbent is maintained at a temperature which precludes condensation of water
vapor present in all combustion effluents. The gases leaving the sampler are drawn through im-
pingers and a Drierite trap, dry gas meter, and leakless vacuum pump (as in Method 5 sampling).

With the system, POM emissions can be determined from the analysis of the probe wash, filter
catch, and adsorbent sampler catch. The impingers are only used to cool and dry the stack gases
before they enter the dry-gas meter. Laboratory tests, reported later. have shown that the probe.
filter. and adsorbent sampler retain all the POM, and that the POM can be recovered during
analysis.
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Details of POM Absorber

A schematic representation of the adsorbent sampler is shown in Figure G-2.The heat ex-
changer section consists of 120 cm (4 feet) of 8-mm Pyrex tubing wound in approximately eight
coils. The adsorbent is retained by an extra coarse Pyrex {rit and a spring loaded glass wool plug,
as shown; Tenax (35/60 mesh) is routinely used in the adsorbent trap of the adsorbent sampler.
The dimensions of the adsorbent section are 15-mm radius and 70-mm length. The 28/12 Pyrex
joint on the inlet to the sampler is compatible with the fittings commonly used in commercial EPA
Method 5 sampling trains; the 15-mm Solv-Seal joint at the sampler outlet provides an efficient
vacuum seal during sampling. (A 28/ 12 Pyrex joint could be used at the sampler outlet.) A vacuum
hose coupling between the front sampler outlet and the impinger inlet is sufficient.

Adsorbent Sampler Temperature

The collection efficiency of the adsorbent sampler is dependent on the temperature of the ad-
sorbent material. The optimum temperature of the adsorbent should be as low as possible without
condensing large quantities of water vapor (present in most stack gases) and plugging the adsor-
bent device. Generally. this temperature is 20 to 25 F (10 to 15 C) above the dewpoint of the stack
gases. For sampling gases that would consist primarily of vented air or products of combustion of
fossil fuels it has been found that 125 F to 130 F (52 to 55 C) is a satisfactory adsorbent
temperature. Of course, the adsorbent temperature is to be maintained at the predetermined
temperature throughout the run to insure a continuous high POM collection efficiency.

Auxiliary Equipment

To maintain the adsorber at a temperature above the dewpoint, a thermostated controlled
water bath is used. A 10-2/min pump circulates water to the absorbent sampler from a 4-£ reser-
voir. An acquastat is used to control a 450-watt hcating element to maintain the water
temperature. For stack gas temperatures up to at least 550 F (300 C) and sampling rates of 0.6
sefm (0.017 Nm?/min) to 0.75 scfm (0.021 Nm*/min), the heat loss from the water circulating loop
to the ambient surroundings generally is greater than the heat gain from the stack gases to the
water, so it usually is necessary to supply auxiliary heat to the water loop. Although unlikely.
depending upon the conditions under which a sample is collected (at high stack temperatures
and/or high ambient temperature), it may be necessary to cool the circulating water to maintain
the desired temperature. A simple calculation of the heat transfer between the gas sample and the
circulating water will determine whether or not cooling is needed. If cooling is nceded, an ad-
ditional cooling coil could be inserted between the adsorbent sampler and the reservoir.
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Sampling

Sampling with the POM Sampling Train is conducted in essentially the same manncer as
sampling with the EPA Method 5 sampling train. The one difference between operation of thesc

“two sampling trains is that, in using the Battelle POM Sampling Train, it is desired to maintain the

probe and filter temperature at 350 F (versus the 250 F when using the EPA sampling train).
“Maintaining the probe and filter at 350 F prevents condensation and/or adsorption of SO3 and
POM on these components (followed by destructive reaction of SO3 with POM). Instead of being
caught by the probe and filter, the POM passes through these components and is retained in the
absorbent sampler.

When sampling for POM, the stack gases are sampled isokinetically as described in Method 5.
(Isokinetic sampling is desired because some of the POM inay be physically associated with par-
ticulate in the gas stream.) The pressure drop associated with the flow of stack gases through the
adsorbent device may interfere with maintaining an isokinetic sampling rate throughout the run,
therefore it is usually a good idea to reduce the calculated nozzle size in order to reduce the flow
rate and, thus, the pressure differential across the sampler.

Sample Recovery in the Field
and Sample Preservation

Polycyclic organic materials are readily photooxidized in the presence of ultraviolet light (and
possible visible light). Thus, the sampling train should be protected from sunlight and all other ul-
traviolet sources, both during and after sample collection. Also, some organic compounds which
are collected by the adsorbent sample may have an appreciable vapor pressure, and care must he
exercised to minimize losses of such materials. To prevent loss of POM by photooxidation. a
heavy dark cloth is placed over the exposed sampling train glassware during sampling. Immediatc-
ly after sample collection 1s completed, the adsorbent sampler is sealed with ball-joint and Solv-
Seal stoppers and the filter and adsorbent sampler are stored in a cool light-frec container for
transport to the analytical lab.

The probe and glassware up to the filter (including the filter holder) are washed with acctone
followed by methylene chloride*; these solvents are ‘Distilled-in-Glass” quality or better. The solu-
tion and particulate matter from the probe rinse are stored in a dark (amber) glass bottle prior to
analysis and kept cool.

*1 0 minimize evaporative sample loss during solvent extraction. solvents with very low boiling points arc used.
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Sample Extraction and Recovery

Sample recovery from the POM Sampling Train for POM analysis involves extraction of
__three separate portions of the total sampling train:

(1) Probe and glassware up to the filter
(2) Filer
(3) The adsorbent sampler.

Initial recovery of Item (1) is done in the field (i.c., the probe is washed as described above), while
Items (2) and (3) are most conveniently extracted in the laboratory.

Sample Recovery from the Probe Wash

The probe wash (a solvent and particulate mixture) is agitated for | hour in an ultrasonic bath
before filtering off the solvent with a Whatman No. 40 filter.

Sample Recovery from the Filter

Organic material is extracted from the filter by means of Sxhlet extraction with methvlene
chloride (‘Distilled-in-Glass®), or by ultrasonic agitation with methylene chloride followed by filtra-
tion using a Whatman No. 40 filter. While both methods have been found to be equally satisfac-
tory, ultrasonic extraction is somewhat faster.

Sample Recovery from the Adsorbent Sampler

Great care must be taken not to expose the adsorbent sampler to polar solvents such as
methylene chloride or acetone, since the Tenax adsorbent is readily soluble in these solvents. Our
experience has shown that is it preferable to extract the adsorbent sampler with a low boiling point
hydrocarbon such as pentane (‘Distilled-in-Glass’).

To extract the adsorbent sampler, the two stoppers are first removed, and the extraction ap-
paratus assembled, as shown in Figure G-3 under yellow safe-lights. A double surface water cooled
condenser is preferred, the distilling flask is of 250-ml capacity. The adsorbent sampler is extracted
with *Distilled-in-Glass’ pentane. An initial volume of 180 ml is usually necessary since there is an
appreciable solvent holdup during extraction. The samplers are extracted with the continuous ex-
traction apparatus for 24 hours, and it is normal to experience a small loss of pentane during this
period. The extraction apparatus is then disassembled and the pentane extract stoppered and
stored in darkness.
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Thus, three extracts are obtained from the adsorbent sampler-Method 5 sampling train:

(1) Acetone and methylene chloride probe extract
(2) Methylene chloride filter extract -
(3) Pentane adsorbent sampler extract.

These extracts are sealed and kept in darkness while awaiting analysis.
Reactivation of Adsorbent Sampler

Following extraction, air is drawn through the sampler with an aspirator to remove most of
the remaining pentane solvent. The sampler is then dismounted by withdrawing the stainless steel
spring with a hooked spatula, removing the stainless steel perforated disk, discarding the glass
wool plug, and emptying the almost dry Tenax into a clean glass container. The adsorbent sampler
body is cleaned by blowing with compressed air to remove any trace materials and then rinsed with
the following solvents in the order given:

(1) Methylene chloride
(2) Chromic acid

(3) Water

(4) Acetone

(5) Methylene chloride
(6) Pentane.

~

The sampler is then sealed with clean stoppers prior to refilling with activated Tenax.

Used pentane extracted Tenax may be reactivated and thoroughly cleaned by placing it in an
oven at 200 C under nitrogen flow in a glass tube for 24 hours. New Tenax may be similarly
prepared by first Soxhlet extracting with pentane for 24 hours and then heating under nitrogen. It
is generally desirable to maintain a small supply of activated Tenax, and to reactivate the adsor-
bent from six or more samplers at one time.

An adsorbent sampler is prepared by filling the adsorbent section with activated Tenax to
within 3/4 inch of the top of the sampler while agitating the sampler with an electrical vibrator. A
clean glass wool plug is then inserted into the neck, followed by a perforated stainless steel disk
and the stainless steel retaining spring. The sampler is then sealed with the appropriate 2§, 12 bali-
joint and 15-mm Solv-Seal stoppers and is ready to use. .

Analysis of Extracts

The three extracts from the probe, filter, and absorbent samples, may be analyzed separately
for POM compounds, or they may be combined and a single POM analysis performed on the total
sample.

Internal standards are added to the combined extracts from each sampling train prior to
volums reduction by rotary evaporation and Kuderna-Danish evaporation. The extract is sub-
jected to a Rosen-type liquid chromatography separation' in order to isolate the POM fraction
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before carrying out gas chromatographic-mass spectrometric (GC-MS) analysis. Gas
chromatographic separation is achieved using a 14-foot x 2-mm, 2% percent, Dexil 300 column
programmed from 170 C to 350 C at 4 C min'. Separation of the benzpyrene isomers is routinely
accomplished using a one foot 16p N N-Bix (p-methoxy-benzylidene)-a,a’-bi-p-toluidine column
isothermal at 130 C. Mass spectrometric analysis is carricd out with a Finnigan 1015 quadrupole
mass spectrometer with a chemical 1onization source; mecthane is routinely used as the carrier and
reagent gas. Data acquisition is accomplished with a System Industries 150 data acquisition
system, and quantification of the POM compounds present is accomplished using a Digital PDP§
computer.

This mass spectrometric-computer quantification procedure makes use of specific absolute ion
currents. The bases for the quantification procedure is to initially obtain the computer
reconstructed gas chromatogram and mass spectrum in the normal fashion; this reconstructed gas
chromatogram is then displayed on the CRT terminal and an overlay for the protonated molecular
ion of the POM of interest is superimposed. This overlay represents the ion current corresponding
to that specific POM molecular weight plus 1 mass unit. }f there is an area in the reconstructed gas
chromatogram where the overlay indicates that this mass number is prevalent, the mass spectrum
of this peak is displayed on the CRT unit, and the presence of the POM may be confirmed. If the
POM is found to be present at a correct relative retention time to the internal standards, the com-
puter then sums the ion current due to all important ions in the POM’s mass spectrum which
represents the area of the peak of interest. Quantification of each POM is achieved by ratioing its
ion current to that of an internal standard of known concentration. The relative ionization efficien-
cies of the internal standards and many POM species were previously determined, and the ap-
propriate factor is used in quantification.

This quantification technique overcomes the problems associated with interfering or overlap-
ping peaks and poor base-line separations since these interfering species usually have different
molecular weights. Isomeric compounds such as pyrene and fluoranthrene which have the same
molecular weight can be quantified easily since they are very adequately separated by gas
chromatography and their order of elution is known.

In order to obtain optimum sensitivity during the gas chromatographic-mass spectrometric
analyses, the ionization voltage must ge adjusted at various stages during the analysis. This adjust-
ment necessitated the incorproation of three internal standards so that an internal standard would
elute between each ionization adjustment. The internal standards chosen were 9-methylanthracene,
9-phenylanthracene, and 9,10-diphenylanthracene. It was fortuitous that 9,10-diphenylanthracene
elutes almost coincident with the benz(a)pyrene/benz(e)pyrene isomers, giving a very accurate
marker when searching for these important compounds. The relative retention times of other POM
species to one or more of the internal standards are generally sufficiently well known to permit
specific compound identification when the mass spectra are displayed.

This ion integration technique has proven to be far superior to GC for the analysis and quan-
tification of POM due to its very high selectivity; it also offers a very significant advantage in speed
of data handling.
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Laboratory Validation Studies

Preliminary experiments were carried out in order to determine the most suitable solvent for
extraction of the adsorbent sampler. Extraction was attempted with methylene chloride, acetone,
methyl alcohol. p-dioxane, pentane, cyclohexane, benzene, and toluene; only saturated hydrocar-
bons proved entirely suitable, on account of partial nax solubility in more polar solvents. Pen-
fane was found to be the most suitable solvent, its high volatility minimized sample loss during ex-
traction. The relatively low extraction efficiency of pentane is overcome by means of continuous
solvent extraction for a period of over 24 hours, as described above.

Laboratory validation studies were performed on the adsorbent sampler component of the
POM Sampling Train. These validation studies involved setting up an adsorbent sampler, to
collect air drawn through a 500 F (260 C) tube furnace. A precisely measured quantity of
polynuclear compounds in a few microliters of methylene chloride solution was then injected into
the inlet of the adsorbent sampler, and heated air was passed through the system for at least an
hour. Following solvent extraction of the sampler, a suitable internal standard was added, and
analysis for the spiked polynuclear compound was made by GC-MS analysis.

Initial validation experiments involved sampling and recovery of measured quantities of
anthracene; during this work the temperature of the sampler was allowed to rise to approximately
200 F (93 C), but quantitative anthracene recovery was always obtained.

Subsequent validation experiments were carried out with the sampler at 130 F (55 C) using
pyrene, chrysene, perylene, benz(ghi)perylene, and coronene; these compounds are representative
of commonly encountered POM species. Ten thousand ng of each of these compounds was
separately sampled over a 2-hour time period; following pentane extraction and addition of inter-
nal standard, each POM compound was quantified by GC-MS using specific absolute ion current
integration. The results of several representative laboratory validation experiments are given in
Table G-1.

TABLE G-1. RECOVERY OF POM FROM ADSORBENT SAMPLER
Integration by GC-MS

Sample #1 Sample #2 Sample #3

Spiked Average Average Average
POM {ng) % Recovery 9% Recovery % Recovery
Pyrene 10,000 91 £3 98 + 4 104 + 4
Chrysene 10,000 90 £S5 92 %5 106 £ 5
Perylene 10,000 91 + 4 1055 102 £ 6
Benz(ghi)perylene 10,000 101 £ 10 106 £ 10 103 £ 7
Coronene 10,000 80+ 7 928 100 = 14
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