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Mr. Jim Maysilles, U.S. EPA

Emissions Standards Division (MD-13)

U.S. Environmental Protection Agency
Office of Air Quality Planning and Standards
Research Triangle Park, NC 27711

Subject: LaGrange Foundry Stack Test — 9/14/93 through 9/17/1993

Dear. Mr. Maysilles:

Per your request Atchison Casting has enclosed the cupola stack test report for the air emission testing
conducted at the LaGrange Foundry in September of 1993. The testing focused on the following air
pollutants: particulates (including metals), nitrous oxides, carbon monoxide, sulfur dioxide and organic
compounds. In reviewing the report, there are a number of comments and limitations were brought to
my attention, which affects the conclusions that can be drawn from the report. The comments and
limitations include:

1) Stack testing was performed on two cupolas, which are designated North and South. During the
test only one cupola was operating at a time. The North cupola was used for testing of air emissions
from gray iron melting while the South cupola was used for testing of air emissions from nodular
(ductile) melting. A single wet scrubber controlled emissions from both cupolas.

2) As discussed in the report, the wet scrubber spray nozzles were obstructed during portions of the
stack test, resulting in an average particulate control efficiency of 91.5% during the 6 tests (see
page 5 of the report). This is much lower control efficiency than would be expected from a wet
scrubber during normal operations. The lower control efficiency resulted in a higher rate of
particulate and metal HAP emissions than would be expected from a typical operating wet scrubber.

3) Metal HAP and organic sampling was only conducted at the scrubber outlet.

4) The removal efficiency of SO2 was above 99% and 98% for gray and nodular iron, respectively
(see page 12 of the report).

5) The following errors were found on page 14 of the stack test.

- in paragraph 1, the concentrations were actually below .024 Ib/hr for 9 (not 10) compounds;

- in paragraph 2, the last sentence, the benzene concentration on Run 3 was actually “less
than™ .008 Ib/hr;

- in paragraph 3, toluene was mis-identified as tetrachloroethene

- in paragraph 4, the concentrations of methylene chloride were transposed between Run 2
and Run 3. Also concentrations of acetone and chloroform above the detectable limit were
not identified in the paragraph.
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6) Accurate production information during each stack test run is not known. Hourly averages can be
obtained from the daily foundry cupola usage sheets.

7) The Run 1, Nodular Iron, VOST sample was broken in transit to the lab. Analytical results are
included for Run 2 and Run 3.

8) Stack testing for PM and PM10 was conducted on two different days (see page 23 of the report).

9) The test period for Nodular Iron, Run 3 was only of a 30-minutes compared to the other runs which
were an hour or more in duration.

10) It appears that some of the average emission rates included in summary tables (see pages B4
through B11) are incorrect. For example, see methylene chloride on page BS.

11) The inlet stack test location for the CO measurements is not clearly identified.

12) The reported acetone emissions are most likely a laboratory artifact, as acetone is not typically
found in cupola exhaust.

13) In the tables included on page 16, the detection limits for the SVOCs were assumed to be the
emission rate.

14) On page 18, the Ib/hr emission rate of manganese is in conflict with the rates given on pages B10
and B11 and later on pages B27 and B48. The emission rates on page 18, should be 8.58 Ib/hr and
4.93 Ib/hr for gray and ductile iron, respectively, in lieu of the values reported.

Please contact me at (913) 367-2121 ext. 211 if I can be of further assistance.

Sincerely,

Jeffrey J. Weatherly,
Environmental Engineer

Enclosure: Emissions Test Report (1993)
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The scrubber demonstrates good collection efficiency of
particulate collection with Nodular Iron production.

With Grey Iron production, scrubber efficiency .maii_be
adequate, but it is much harder for the scrubber to safely
achieve 85+% collection efficiency on Grey Iron. Out of 3
test runs, one result was marginally in compliance, one was
marginally below compliance, and one result was excellent.

; e
When Grey Iron.is produced. the Foundry will have to watch &he
operating tﬁ%ﬁﬁ?@ﬂgpgféﬁﬁﬁc closely to be.sure that-the
scrubber efficiency is adequate. The &Zeupie BetE “dte
recycle water flow to the sprays Egéégﬁgéﬁﬁén 295 GPM and
spray nozzlesyplugged with solids.
Caane

Comparison of scrubber particulate emission to the atmosphere
with @ﬁﬂﬁ sampling and EPA Method V (TSP) sampling, showed
lower “Emission values with PM,, sampling as expected. The
value of atmospheric particulate emissions with PM;, sampling
on Grey Iron was about 83% of the EPA Method V values. On
Nodular Iron, the gﬁg’emissions were around 40% of the EPA

Method V wvalues.

We can probably expect new Particulate emission regulations
using PM,, sampling rather than the EPA Method V some time in

the future.

The scrubber operation on particulaﬁLcollection is em}y good
enough to comply with Missouri Air Pollution Regulation 10 CSR
10-3.050, para. (5)(A), which is an exemption for existing
grey iron jobbing cupolas which has gas treatment systems
having a particulate removal efficiency of at least 85%.

—Cenmpiiance=with-sub=paragraph=2—may—require-further=study-

Gaseous Emissions

The emissions of NOx to the atmosphere from the cupolas is in
the range of 8 to 20 ppmv. This is about as good an emission
level as can be expected from a high temperature combustion
operation. It should be expected to be satisfactory, if and
when, any NOx emission regulations are adopted.

If the Foundry should decide to go to high temperature direct-
flame incineration (as opposed to catalytic oxidation) in the
future, the concentration of NOx emissions can be expected to
increase considerably from the current level.




The SO, removal efficiency of the scrubber was excellent when
the pH of the scrubbing water is in the range of 9.2 to 9.5
The SO, emission concentration to the atmosphere was in the
range of 1 to 2 ppmv.

The outlet CO discharge concentration to the atmosphere was
generally in the range of 400 to 600 ppmv. This is an
appreciable reduction from the CO level directly above the
charging car openings in the brick-lined duct.

If there is a need to reduce the outlet CO concentration
further, additional CO reduction could be achieved ahead of
the scrubber inlet by increased gas turbulence and improved
gas mixing in the brick-lined ductwork, by increased residence
time at high temperature, and by direct-flame incineration or
catalytic oxidation. ‘

The techniques listed above are considered to be in the
increasing order of both capital cost and effectiveness.

The HCl emissions were generally less than 0.01 to 0.02
lbs/hr. The scrubber should do a good job of control of HCl
emissions when the scrubber recycle water pH is maintained in
the pH range of 9.2 to 9.5 and sprazy nozzles are not plugged.

byt

A great variety of volatile organic compounds, present in
trace amounts, was found in the scrubbed effluent released to
the .atmosphere. Some 36 compounds were identified with
samples collected in the Vost train. An additional 64"
compounds were identified with the samples collected in the
Semi-Vost train.

In the Vost train samples, only two compounds were present in
appreciable amounts: Methylene chloride (9.6 and 3.1 lbs/hr
on occasion) and benzene (0.37 lbs/hr on occasion).. Both of
these compounds are on the Congress designated list of 188
hazardous chemicals in the 1990 Clean Air Reauthorization Act.

In the Semi-Vost train samples, some 10 or 11 compounds were
considerably higher in concentration in comparison to the 53
to 54 other compounds identified in trace quantities.

We suspect that all of the VOC compounds found in the effluent
to the atmosphere originate by volatilization from the ccke
charged.
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Manganese is the only heavy metal being emitted at a
moderately high rate. Infortunately,—only two samples were
obtained with satisfactory results, one on Grey Iron
production, run No. 3 with a scrubber outlet emission of 8.58
lbs/hr. The other sample on Nodular Iron production, run No.
3 again, gave an emission of 4.93 lbs/hr. If-these—emission

eem—troublesome, additional —sampling—for -Manganese
~shonld__be considered;—to—increase—the—quantity of data
“available.

All other heavy metals analyzed for were quite low except for
lead (occasionally 0.15 <o 0.13 1lbs/hr) and nickel
(occasionally 0.33 to 0.26 lbs/hr).
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TABLE *1*

SUMMARY OF CUPOLA SCRUBBER TEST RESULTS

STACK STACK AVERAGE
LOCATION GRAY NODULAR STACK | # MAXIMUM
PRODUCTION (LB/HR (LE/HR) (LEB/HR) (TON/YR)
VOLATILE ORGANIC COMPOUNDS
Acstone 0.01920 0.05280 0.03500 0.04320
* Benzsne 0.14280 0.24540 0.18410 0.23292
Bromodichloromethane < 0.00800|< 0.00800(<  0.00800 0.00000
* Bromoform < 0.00800|<  0.00800|<  0.00800 0.00000
Bromomethane < 0.01890| < 0.01600| < 0.01585 | 0.00000
* { 3—Buiadiene < 0.01580) < 0.01600| < 0.01585 0:00000
* 2-Butanone < 0.01550 0.03420 0.01710 0.02052
* Carbon Disulfide < 0.00800|< 0.00800|<  0£.00800 0.00000
Carben Tetrachloride < 0.00800| < 0.00800 | < 0.00800 0.00000
* Chlorobenzene < 0.00800| < 0.00800( < 0.00800 0:00000
Chloroethane < [0.015%0| < 0.01800 | < e.01E88 C.0Co0C
* Chlorotorm < 0.00800 0.02400 0.01200 0.01440
* Chioromethane < 0.01580| < 0.01600|<  0.0158% 0.00000
* Dibromochloromethane < 0.00800(< 0.00800( < 0.00800 0.00000
* 1,1-Dichloroethane < Q00800 < 0.00800(<  0.00800 0.0C000
1,2 —Dichloroethane < 0.00800|< ~ 0.00800|<  0.00800] 0.00000
* 1,1 —Dichloroethene < 0.0C800|< 0.00800 | < 0.00800 0.00000
1,2 -Dichloroethene {iotzl) < 0.00800| < 0.00800| < 0.00800 £.00000
1,2—Dichloroprepans < 0,00800|< 0.00800|<  C.00800 0.00000
Cis — 1,3—Dichloropropsens < 0,00800|< 0.00800|<  0.00800 0.00000
Trans—1,3—Dichloropropen < D0.00800|< 0.00800|<  0.00800 0.00000
* Ethyl Benzens < 0.00800|< = 0.00800|<  0.00800 0.00000
Z2-Hexanonse < 0.01580|< 0.01600|<  0.01585 0.00000
* Methylene Chloride 1.06340 €,38550 3.72815 4.47378
* 4—Methyl—2—Pentzncne < 0.61580|< 0.01600|< 0.01585 0.00000
* Styrene < 0.00800| < 0.00800| < 0.00800 0.00000
* Tetachlorosthene < 0.00800{< 0.00800(<  0.00800 0.00000
1,1.2.2—Tetachloroethan < 0.00800|< 0.00800| < 0.00800 0.00000
* Toluene < 0.00800 0.05170 0.02585 0.03102
* 1,1,1-Trichioroethane < 0.00800 0.02330 0.01885 0.01998
1,1.2—Trichloroethane < 0.00800|< £0.00800) <  0.00800 0.00000
* Trichloroethane < 0.00800| < 0.00800 | < 0.00800 0.00000
* Vinyl Acetate < 0.01580|< 0.01600| < 0.01585 0.00000
Vinyl Chioride <  0.01580) < 0.01800) < 0.01585 0.00000
* Xylenes < 0.00800|< 0.008001 < C.00800 0.00000
TOTAL VOLATILES 1.22240 £.83730 4,02585 4.83582
TOTAL CAA VOLATILES HAF'S 1.20220 6.7B450 3.95385 4.78262
TOTAL SULFUR OXIDES 0.35000 0.25000 0.32000 0.38400
(=s SO2) (1)
OXIDES OF NITROGEN (NOx) 2.04000 2.33000 2.18500 2.62200
CARBON MONCXIDE (CO) 78.04000 46.83000 62.46500 74.85B00
CARBON DIOXIDE (C22) 420000 4.74000! 4.47000 5.36400
CXYGEN (02) 16.57000 16.23000 16.45000 19.74000

LESS THAN VALUES NOT INCLUDED IN TOTALS

DENOTES CAAA HAP

NOTE: LBS/HR X 2400 HOURS MAX / 2000 = MAX TON/YR
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SUMMARY OF CUPOLA SCRUBBER TEST RESULTS

STACK STACK AVERAGE

LOCATION GRAY NODULAR STACK | # MAXIMUM

PRODUCTION __(5HR {LB/HR) (L5MHR (TON/YR)

|
SEMI—VOLATILE ORGANIC COMPOUNDS

Acenaphthene < 0.00820|< 0.01480|< 0.01130 0.00000
Acenaphthylene < 0.00820(< 0.01480|< 001150 0.00000
Anthracene < 0.00820|< 0.01480|< 0.01120 0.00000
Benzoic Acid < 0.04050|< 0.07420({< 0.05755 0.00000
Benm{alantrracene < 0.00820|< 0.01480|< 0.011%0 0.00000
Benzo(s)pyrens < 000820|< 0.01480{< 0.01150 0.00000
Banzo(b)flucranthene < 0.00820(< 0.01480(< 0.01150 0.00000
Benzo(g,h,)peryiene < 000780{< 0.01480(< 0.01130 0.00000
Berizo(k)fiucrarthene < 0.00820{< 0.01480|<  0.01150 0.00000
Benzyl Alcohol < 0.01640|< 0.02970|< 0.02305 0.00000
Bis(z-Chicraaﬂ'naxy) Met < 0.00820|< 0.01480(< 0.01150 0.00000
Bis(2 —Chicrosthyl) Ether < 0.00820|< 0.01480|< 0.01150 0.00000
Bis{2—Chicroisopropyl) E < 0.00820|< ° 0.01480|{< 0.01150 0.00000
* Bis(2—Ethylhexyl)phthals 0.04410 0.03180 0.03800 0.04580
4—Bromophenyl Phenyl E < 0.00820|< 0.01480|< 0.01150 0.00000
Butyl Benzyl Phthalate < 0.00820(< 0.01480(< 0.01150 0.00000
4 —Chicroaniline < 0.01640| < : 0.02970|<  0.02305 0.00000
2=Chicroneptthalene < 0.00820|< 0.01480|< 0.01150 0.00000
2~Chicrophend < 0.00820|< 0.01480|< 0.01150 0.00000
4—Chilocophenyl Phenyl £ < 0.00820|< 0.01480({< 0.01150 0.00000
4 —Chicro=—3—Maethyiphenol < 0.01640|< 0.02570|< 0.02305 0.00000
< 0.008220(< 0.01480|(< 0.01150 0.00000
Dibenzofuran < 0.00820{< 0.01480|< 0.01130 0.00000
Dibenz{z.hjantracene < 0.00820|(< 0.01480|< 0.01130 0.00000
1.2=Dichlcrobenzene < 0.00820|< 0.01480|< 0.01150 0.00000
1,3—Dichicrobenzene < 0.00820|< 0.01480|< 0.01150 0.00000
1.4—Dichleroberzene < 0.00820|< 0.01480{< 0.01150 0.00000
3,3'—Dichicroberzidine < 0.01640|< - 0.02570|<  0.02305 0.00000
2.4—Dichlorophend < 0.00820|< 0.01480|< 0.01150 0.00000
Diethylphthelete < 0.00820|< 0.01480(< 0.01150 0.00C00
Dimethyl Phthalate < 0.00820|< 0.01480|< 0.01130 0.00000
2.4—Dimethylphenocl < 0.00220|< 0.01480(< 0.01150 0.00000
2.4—Dinfrophand < 0.04090|< 0.07420|< 0.05755 0.00000
2,4—Dinirotoluene < (0.00820|< 0.01480|< . 0.01150 0.00000
2.6—Dinirotoluene < 0.00820| < 0.01480|< 0.01150 0.00000
4,6—Diniro—2~Methylphen < 0.04080|< 0.07420(< 0.05755 0.00000
* Di—N=-Butyiphthalate <  0.00220|< 0.01480|< 0.01130 ' 0.00000
Di=N—Octyl Phthalate < 0.00820|< 0.01480|< 0.01150 0.00000
Flueranthane < 0.00820|< 0.01480|< 0.01150 0.00000
Fiucrene < 0.00820|< 0.01480|< 0.01150 0.00000
Hexachicrobenzene < 0.00820|< 0.01480|< 0.01130 €.00000
Hexachiorobutadiene < 0.00820|< 0.01480({< 0.01150 0.00000
Hexachiorocycloperiadi < 0.00820|< 0.01480(< 0.01150 0.00000
Hexachioroethane < 0.00820|< 0.01480{< 0.011530 0.00000
indano(1.2.3—cd)pyrene < 0.00820(< 0.01480(< 0.01150 0.00000
isophorone < 0.00820|< 0.01480|< 0.01150 0.00000
Z—Methyinaphthalene < 0.00820|< 0.01480{< 0.01130 0.00000
* 2—Methyipherol < 0.00820|< 0.01480(< 0.01150 0.00000
* 4—Methylpheno! < 0.00820|< 0.01480({< 0.01130 0.00000
* Naphthalene < 0.00820|{< 0.01480|< 0.01130 0.00000
2—Nitroaniline < 0.04090|< 0.07420|< 0.05755 0.00000
3—Nitroaniline < 0.04090|< 0.07420|< 0.05755 0.00000
4—Niroaniiine < 0.00820|< 0.01480|< 0.01150 0.00000
Nirobenzens < 0.00820|< 0.01480|< 0.01150 0.00000
2—Nitrophenol < (0.00820(< 0.01480|< 0.01150 0.00000
4 —Nirophenol < 0.04090|< 0.07420|< 0Q.C57Z5 0.00000
N—Nitrosodiphenylamine < 0.00820/< 0.01480|< D0.01150 0.00000
N—Nitroso—Di-N-Fropylam < 0.00820|< 0.01480|< 0.01130 0.00000
Pentachiccophenol < 0.04090|< 0.07420|< 0.05755 0.00000
Pheranthrens < 0.00820(< 0.01480|< 0.01130 0.00000
* Pherol < 0.00820|< 0.01480|< 0.01130 0.00000
ane < 0.00820|< 0.01480|< 0.01130 0.00000
2.4,5—Trichlcrophenol < 0.00820|< 0.01480|< 0.01150 0.00000
2,4,6—Trichlorophencl < 0.008B20[< 0.01480|<  0.01130 0,00000
TOTAL SEMI-VOLATILES 0.04410 0.c3190 0.03800 0.04560
TOTAL CAA SEMI-VOL HAP'S 0.04410 0.C3190 0.03800 : 0.04580

< LESS THAN VALUES NOT INCLUDED IN TOTALS

* DENOTES CAAA HAP

# NOTE: LBS/HR X 2400 HOURS MAX / 2000 = MAX TON/YR




TABLE *3*

SUMMARY OF CUPOLA SCRUBBER TEST RESULTS

AVERAGE
LOCATION STACK GRAY STACK NODULAR STACK # MAXIMUM
PRODUCTION (L3/HR) (LB/HR) (LB/HR) (TON/YR)
METALS
Aluminum 0.13300 0.18700 0.16000 0.18200
* Antimony 0.00000 0.00000 0.00000 “0.00000
* Arsenic 0.00600 0.0C300 0.00450 0.00540
Barnum 0.006800 0.00400 0.00500 0.00800
* Beryllium 0.00100 0.00000 0.00050 0.00080
* Cadmium 0.00500 0.003G0 0.00300 0.00600
* Chromium 0.04400 0.05000 0.04700 0.05840
* Cobalt 0.00700 0.00800 0.00750 0.00800
Copper ~ 0.15000 0.08000 0.11500 0.13800
Iron 7.18000 7.66000 7.41000 B.82200
* Lead 0.12000 0.08000 0.10500 0.12800
Magnesium 0.44000 0.44000 0.44000 0.52800
* Manganese 8.58000 4.83000 6.75300 8.10800
* Mercury 0.00130 "0.00010 0.00070 0.00084
Molybdenum 0.00100 0.0000C 0.00050 C.00C50
* Nickel 0.17000 0.12000 0.14500 0.17£00
* Selenium 0.05000 0.04400 0.04700 0.05640
Silver 0.00070 0.00000 0.00035 0.00042
Tin 0.05000 0.08300 0.06E50 0.07580
Titanium 0.00700 0.00700 0.00700 0.00840
Zinc 0.72000 0.56000 0.64000 0.75800
TOTAL METALS 17.85200 14.27110 15.961E5 18,1386
TOTAL CAA METAL HAP'S 8.88430 5.25010 7.11720 8.54054
PARTICULATE 33.36 47.04 40.20 4B.24
PM10 27.58 18.86 23.22 27.86
* HYDROGEN CHLORIDE 0.038 0.043 0.038 0.046

* DENOTES CAAA HAP

# NOTE: LBS/HR X 2400 HOURS MAX / 2000 = MAX TON/YR
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RECO NDATIONS

We have two specific recommendations, as follows:

1.

Study possible means to reduce VOC and CO emissions to the
atmosphere by direct-flame incineration and catalytic
oxidation within the space of the brick-lined ducts from above
the charging car openings to the gas inlet to the scrubber.
Determine probable costs and Gardner Denver's position on such
process modifications.

Devise a means to remove floating charred wood particles (and
other- floaters,- if any) from the recirculating scrubber water
being pumped back to the scrubber, to prevent spray nozzle

pluggage.
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CUPOLA PARTICULATE EMISSTON RESULTS
(Total Source Analysis Report, page B-1)

The results of the particulate sampling runs made on the cupola
scrubber 1inlet and outlet, and calculated scrubber collection

efficiency was:

B Run 1 Run 2 Run 3
8/15/93 8/15/93 2/17/93 Averages
Scrubber Inlet  227.64 455.03  243.60  308.76 1bs/hr
Scrubber Outlet 38.08 28.76 23.25 33.36 1lbs/hr
Efficiency 83.27% 93.37%  86.35%  89.20% '

Oon the 9/15/93 runs, the scrubber pH was 8.0 to 9.2; flow was 270
GPM. Some spray nozzles were found plugged with wood charcoal
particles after the run.

Oon the 9/17/93 run, the scrubber pH was B.7 to B.9; flow was 2S5
GPM.

Nodular Tron
Run 1 Run 2 Run 3
9/16/S3 9/16/93 S/16/%3 Averaces

Scrubber Inlet 1778.81 785.10 606.50 1056.83 lbs/hr

Scrubber Outlet 82.27 16.46 42.39 47.04 lbs/hr
Efficiency 895.38% 97.96% 83.01% 85.55%
Overall Efficiency 4096.78 lbs(inlet)/241.21 lbs(outlet) = 94.11%

On the 9/16/93 runs, the scrubber PH was 8.2 to 9.4; flow was 295
GPM. 5 to 6 spray nozzles that were found plugged with charred
wood particles after shutdown on 9/15/93, were cleaned prior to
startup on 9/16/83.

E . .
The scrubber efficiency is reasonably high on the Nodular Iron
tests, and quite capable of meeting the state minimum regquirement

of 85% efficiency. The test data show that the cupola when
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operated on Nodular Iron often tends to blow high gquantities of

coarse particles out of the cupola.

These particles are easy to catch in the scrubber and tend to give
the scrubber a rather high efficiency when making nodular iron.
When nodular is made, there tends to be an appreciable quantity of
ultra-fine particles produced (smaller than 0.30 um) for which the
scrubber would have no collection capability. Since the particles
are so smail, they have little mass and thus do not reduce the
scrubber collection efficiency on a mass-basis by a significant
extent. However, a small mass of such particles produce a large
number of such particles in the staff effluent, with very high
light-scattering capability, giving a much poorer appearance to the

plume from the stack in comparison to Grey Iron.

In actuality, the Grey Iron cupola effluent presents 'a much tougher:
scrubbing job to the scrubber. There is much less really coarse
material blown out to the scrubber, making the scrubber have to
capture a large fraction of the material coming to the scrubber
which is close to its cut-size capability. In addition, it seems
to have an appreciable amount of material in the 2.4 to 0.65 um
size range (which the scrubber has poor ability to capture).
However, these particles have more mass and less light-scattering
ability than the ultra-fines. Thus, the scrubber has a harder time
coming out with a high efficiency, and yet gives a plume with a

better looking appearance.
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The three tests on Grey Iron show eniy one run with a
collection efficiency (No. 2). The last run is crdy—me¥rginalldy in
compliance, and the first run was marginally out of compliance.
(0ne should not be too concerned about a single run, since the
accuracy of a single measurement alone is probably no better than
+/- 30%), However, this test data does indicate that the Foundry is
going to have to exercise extreme care when making grey iron,.to
average collection efficiency exceeding 85%. For grey iron
operation, spray nozzles will need to be clean (not plugged), and
the flow of scrubbing water maintained close to the maximum
achievable. It would be very desirable to provide a device to
remove floating particles from the recycle water to prevent spray

nozzle plugging for grey iron improved efficiency.

Operating Schedule for Air-Pollution Testing

The EPA Method V particulate testing, and the inlet particle size -
distribution to the scrubber was performed on Sept. 15-17, 1993, as
follows:

Wed., 9/15/83

Grey Iron was being made on the North Cupola.

EPA Method V, Run 1, was conducted from approximately 8:35 to
10:15 AM.

EPA Method V, Run 2, was conducted from approximately 11:50 aM
to 1:15 PHM,

Sampling for HCl and Heavy Metals was run simultaneously with
the EPA Method V sampling on Sept. 15 through 17.

ﬂéﬁ:AJ%4
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Thurs., 9/16/93

Nodular Iron was made on the South Cupola.

EPA Method V, Run 1, was conducted from approximately 7:35 to
8:50 AM.

EPA Method V, Run 2, was conducted from about 10:35-10:45 2AM
o 12:20 PM.

EPA Method V, Run 3, was conducted from about 1:30 to 2:00 PM.
s 9/17/93

Grey Iron was made on the North Cupola.

EPA Method V, Run 3, was conducted from about 8:20 to 10:00
AM.

Particle size measurements of particulate entering the
scrubber were made, Sept. 15-17, 1993, at about the time of
the beginning EPA Method V sampling on some runs on each day.

On Monday, 9/20/%3, Nodular Iron was made on the South Cupola.
On Tuesday, 9/21/93, Grey Iron was made on the North Cupola.

On each day, the PM particulate sampiing was performed, as
well as the Vost and Semi-Vost sampling for VOC's. These

samples were taken on the scrubber outlet only.
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CRITIQUE AND DISCUSSION OF TOTAL SOURCE ANALYSIS REPORT RESULTS

Gaseous Emissions and Analysis (Report page B-3)

Nitrogen Oxides

The NOx analyses marked "inlet" are analysis of the cupola gas for
the scrubber inlet. In actuaiity, the gas samples are taken in the
vertical brick-lined exhaust ducts above the openings for the
charging car. The samples were taken toward the back of the ducts
opposite (but above) the openings for the charging car. This area
was more or less equivalent to the location of the hottest gas at
this level, since some atmospheric air is pulled into the duct from
the charging car opening, at the front side of the duct. Thus,

roughly diametrically away, the remainder of the gas was cooled and

"diluted by admixture with cold atmospheric air. The hotter the

gas, the more NOx one would expect to be present from thermal
nitrogen-fixation from +the atmosphere.  Hence, these '"inlet"
analyses represent the maximum NOx present at this level and not-

the average NOx concentration.

On Report page B-12, the gas temperatures at the scrubber inlet
duct for the Grey Iron runs were 554 and 889 F respectively for
runs 1 and 2 on 9/15/93; and 710 F for run No. 3 on 9/17/93. These
temperatures are not taken at'the same point as the gas analysis
samples, but were taken nearby. As temperatures increase, one

would normally expect the NOx concentration to increase somewhat.
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Oon Report page B-13, the gas temperatures at the scrubber inlet
duct for the Nodular Iron runs 1,2, and 3 were 557, 1076 and 1111
F respectively on 9/16/93. The gas temperature for the gas
measurements made on 9/14/93 was not measured. All other comments
in the-preceding paragraph apply to the Nodular Iron gas analyses
as well. The locations of the gas "inlet" samples from the North
Cupoia (Grey Iron) and the South Cupola (Nodular Iron) were similar

but not precisely identical.

The location of the gas sample taken for the gas analysis on the
scrubber outlet was in the gas outlet stack adjacent ﬁo the East-
West traverse ports for the particulate sampling. The gas analysis
sample, both "inlet" and "outlet" samples, were always single point
location samples, not traversing samples, as was used for
particulate sampling. Eowever, at the "outlet" location, the gas
was well-mixed (as opposed to particulates which were not well- -

mixed) .

It will be noted on page B-3 of the Report, that in every case, the
"outlet" NOxX concentration dropped in value when compared to the
"inlet" wvalue. This is not because the scrubber would remove any
NOx, but is true for 3 other reasons:

(1) The gases between the "inlet" location (just above the
charging opening) and the actual gas inlet to the
scrubber, are dropping in temperature due to heat losses
from the ductwork, and also from mixing with the cold air

pulled in at the front of the charging car opening. As
the gas temperature drops slowly, NOx will dissociate to

10
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some extent, back into 0, and N,.

(2) The gases in this ductwork mentioned above contain
appreciable combustibles [CO as shown by analysis, and
also organic combustibles (VOC's)]. This gives some time
for reduction reactions to occur, reducing some of the
NOx back to N, and providing reactive oxygen for
oxidation of some of the combustibles.

(5) Even more, as mixing proceeds, the dilution effect of the
cupola gas with atmospheric air (both from the charging
car opening and air inleakage in the ductwork) will
reduce the measured NOx concentration at the scrubber
outlet sample point.

The important figures for NOx atmospheric emissions are the
"outlet" numbers. These are all in the range of 8 to 20 ppmv which
are quite low and should be acceptable as effluent levels for high

temperature combustion operations.

Sulfur Dioxide

It will be noted that the SO, inlet concentrations to the scrubber

are in the range of 20 to 60 ppmv, with a single value as high as

170 and one as low as 12 ppmv. These values appeaf to be highly

variable, and probably vary based on cupola firing conditions and
sulfur content of the coke being used. (Sulfur in the coke is
probably velatilized and oxidized from the coke much faster than
the rate at which carbon is consumed; so sulfur release probably

increases soon after fresh coke is charged.)
The scrubber, which is being operated at an alkaline pH, has the
capability of absorbing S0, efficiently, especially when the pH is

controlled a2t 9.2 to 9.5. It will be noted that scrubber outlet
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concentration was generally in the range of 1 to 2 ppmv which
should be guite acceptable operation. This was a removal

efficiency of 99.8% on Grey Iron and 98.1% on Nodular Iron.

Oxvaen
The oxygen content of the gases generally increased about 2
percentage points between .the (scrubber) inlet samples and the
scrubber outlet samples. This was the result of mixing of the gas
from the sample inlet point with the atmospheric air pulled in at
the charging car opening, and other air inleakage into the system

from all cracks zhead of the exhaust fan.

Carbon Dioxide

The CO, concentration dropped between the (scrubber) inlet samples
and the scrubber outlet samples. This is the reverse of the 0,
increase shown above, and is primarily the effect of dilution from.
mixing and air inleazkage. There is a cﬂan%e\that there is a slight
absorption of CO, in the scrubber, guf this should not be
appreciable below a scrubber pH of 10. (Operating the scrubber at
toc high a pH can result in appreciable absorption of CO,, resulting
in excessive caustic consumption, and increasing the waste settled
solids removed from the scrubber system due to precipitation of

sodium (or calcium) carbonate.

12
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Carbon Monoxide

Combustion of the gases is not complete at the (scrubber) inlet
sampling point and this is why appreciable CO combustible content
shows up in the "inlet" analysis. Since there is by far more than
enough- O, content to oxidize all the CO, and the gas is hot, some
oxidation of CO to €O, will proceed in the hot ductwork up to the
scrubber inlet, causing the CO content to drop by the scrubber
"outlet™. More complete mixing aids in both oxidation, and a
concentration reduction due to dilution. Both of these effects
explain the CO concentration drop down to 400 to 600 ppmv by the
scrubber outlet sample. The scrubber itself has no capability to
remove CO. If it were necessary to reduce the CO concentration
further, one might affect a further reduction in the hot gas
stream, =ahead of the scrubber, by providing some increased
turbulence and mixing, by providing increased residence time at
high temperature, and by contact with.an oxidation catalyst. The .
latter would be the most effective, but also the most expensive,

and perhaps be subject to poisoning by impurities.

13
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Volatile Organic Compound Emissions, (VOC's)

VOC's —- Vost Method (report pages B-4 and B-5)

Grev Iron Runs:

The highest emissions were generally on run No. 1. Even
so, levels below 0.012 lbs/hr occurred for 24 compounds, and
were below 0.024 lbs/hr for another 10 compounds.

velatively . .

The only reaidy high emission was for methylene chloride
at 3.18 lbs/hr on run No. 3, but below 0.12 lbs/hr on both
runs No. 1 and 2. Somewhat high was benzene at 0.295 lbs/hr
on run No. 1, and at 0.278 lbs/hr on run Ne. 2; but only 0.008

lbs/hr on run No. 3.

Nodular Tron Runs:

Almost all of the nodular iron VOC emissions were below
0.02 1lbs/hr on run No. 3, except for tetrachloroethene which
was 0.086 lbs/hr. On run No. 2, most of the emissions were
below 0.05 1lbs/hr except for acetone (0.076 1lbs/hr), -2-
butanone (0.053 1lbs/hr), and 1,1,l1-trichleorocethane (0.058
lbs/hr).

Again, methylene chloride (9.67 lbs/hr on run No. 3) and
3.13 lbs/hr on run No. 2, was the really high compound.
Benzene was somewhat elevated, being 0.37 lbs/hr on run No. 2,
and 0.12 lbs/hr on Run No. 3.

Unfortunately, the sample collected on Nodular run No. 1

was broken in transit and no data is available.

14



VOC's -— Semi-Vost Method (Report pages B-6 through B-9)

Grey Iron Runs:

Again, VOC emissions were generally below 0.030 lbs/hr on

run No. 1 and No. 2; and below 0.010 lbs/hr on run No. 3.

L]

Eleven compounds were appreciably higher than the above
! levels. They are shown by compound and run number at the top

of the next page.
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VOC's —- Semi-Vost Method (continued)

Hicher Occurring Semi-Vost VOC's —— Grev Iron Runs

Compound Nzme

benzyl alcochol

benzoic acid
4-chloroaniline
4-chloro,3-methylphenol
2-nitroaniline
3-nitroaniline
2,4-dinitrophenol
4-nitrophenol
4,6-dinitro,2-methylphenol
pentachlerophencl -
3,3'-dichlorobenzidine

Run No. 1 Run No. 2 Run No. 3
0.058 0.056 0.016
0.145 0.140 0.041
0.058 0.056 0.016
0.058 0.056 0.016
0.145 0.140 0.041
0.145 0.140 0.041
0.145 0.140 0.041
0.145 0.140 0.041
0.145 0.140 0.041
0.145 0.140 0.041
0.058 0.056 0.016

Units are lbs/hr

Neodular Iron Runs:

e [ G s ] PrrEvcrd
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The VOC emissions were generally bélow 0.04 lbs/hr on Run

No. 1 and below 0.02 lbs/hr on Runs No. 2 and 3.

Ten compounds had higher emission levels than these on

all runs and are tabulated below.

R

iy

Hicher Occurring Semi-Veost VOC's —-- Nodular Iron Runs
Compound Name Run No. 1 Run No. 2 Run No. 3
benzyl alcohol 0.071 0.027 0.030
benzoic acid 0.176 0.067 0.074
4-chloroaniline 0.071 0.027 0.030
4-chloro,3-methylphenol 0.071 0.027 0.030
2-nitroaniline 0.176 0.067 0.074
2,4-dinitrophenocl 0.176 0.067 0.074
4-nitrophenol D176 0.067 0.074
4,6-dinitro, 2-methylphenol 0.176 0.067 0.074
pentachlorophenol 0.176 0.067 0.074
3,3'=-dichlorobenzidine 0.071 0.027 0.030

Units are lbs/hr

16
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VOC's == Semi-Vost Method (continued)

If it were necessary to reduce any of these VOC emissions, the only
practical ways this might be accomplished would be by incineration
or by catalytic oxidation. The time and place to accomplish this
is while the cupola gases are still hot (before they have been
water scrubbed). There is probably enough temperature to provide
ignition of these combustibles in the brick-lined duct between the
cupolas and the scrubber with a catalytic afterburner. There is
also a considerable variety of oxidation catalysts from which to
choose. Since there are likely to be some catalyst poisons among
the substances evolved from the cupola, the major problem would be
in selecting a catalyst which would have long life in this service.
Most likely, pilot testing of different catalysts on a gas slip-

stream would be regquired.

An easier alternative would be to design and install a refractory
direct-flame afterburner in the gas ductwork to the scrubber. The
major disadvantage with a direct-flame afterburner would be the
additional energy required to heat the off-gases on up to a
temperature in the range of 1300-1500 F, hopefuily. (Some
compounds may require a temperature as high as 1800 F.) Providing
adequate residence time at temperature may result in a space
problem. 2 gas residence time of at least one second would
probably be reguired. The higher gas temperature entering the
scrubber would result in more steam being evaporated in the

scrubber, and a larger volume off-gas flow. Probably a larger

g



exhaust fan would be required. In addition, the larger steam plume

would travel further down-wind before being dispersed or re-

evaporated.

A number of the VOC compounds are chlorinated. Their combustion
will liberate HCl in the gas stream. This would be scrubbed out by
the alkaline scrubbing 1liguid anq not reguire an additional
scrubber as would be the case with incineration following the

present scrubbing system.

eavv a issions (Report page B-10)
aa&y4$;o acceptable samples for Manganese were obtained, one for
Grey Iron, and the other for Nodular Iron. Both were obtained on-

Runs 3.

The emission rates in lbs/hr were:

Grev Iron Nodular Iron
un 3 Run 3
8:35 4.26
These wvalues are only moderately high. The manganese, at the

Isampling temperatures would be in particulate form and would have
to constitute a portion of the total particulate catch during EPA
Method V sampling for particulates. If these values appear to
cause environmental problems, additional manganese sampling would

be in order to provide a large quantity of emission data.

18
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Other Metal Emissions

- on:
Emission of a number of metals was quite low.
Antimony was absent, and mercury was 0.0003 lbs/hr or
less.
Barium was 0.0030 lbs/hr or less.
Arsenic was 0.0088 1lbs/hr on run 1, 0.0067 on run 2,
and 0.0038 lbs/hr on run 3.
Aluminum was 0.133 lbs/hr or less; copper was 0.222
lbs/hr or less.

Nodular Tron:

Again, antimony was absent, and mercury was 0.0003
lbs/hr or less.

Arsenic was absent on run 2, 0.0022 on run 1, and
0.0076 lbs/hr on run 3.

Aluminum was 0.142 lbs/hr or less.

Barium was 0.0076 1lbs/hr or less, and copper was 0.108
lbs/hr or less.

On both Grey Iron and Nodular Iron runs, the quantity of chromium,

lead and nickel varied considerably from run to run as shown below:

Component

Chromium
Lead
Nickel

Crev _Tron Nodular Tron
Run 1 Run 2 Run 3 Run 1 Run 2 Run 3
0.03¢9 0.065 0.029 0.064 0.036 0.049
0.153 0. 155 0.055 0.133 0.049 0,102
0.010 0.013 0.334 .022 0.089% 0.263

Units are lbs/hr

19
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HCl Emissions (Report page B-2)

The HCl emissions were quite low and well controlled as one would
expect from alkaline scrubbing water. Ong the Grey Iron tests,
only one sample out of 3 was above "less than 0.01 1lb/hr emission".

The one higher value on run 3 was 0.10 lb/hr.

on Nodular Iron, the HCl emissions tended.slightly higher. The one
high value (on run 2) was 0.13 lb/hr. One the other two runs, the

value was "less than 0.01 1lb/hr" and "less than 0.02 1lb/hr".

As long as the scrubbing water pH is maintained in the 9.2 to 9.5
range, and the spray nozzles are Kept in a clean (unplugged)
condition, efficient removal of HC1 should be achieved. The
scrubbing gas temperature generally runs hotter when making Nodular
Iron. This higher temperature raises tbe vapor pressure of HC1
above its water solution somewhat, and tends to make scrubbing
éfficiency on HCl1l slightly lower when making nodular iron. This
can be compensated for by doing a good job of control of pH and
scrubber spray water condition (and scrubber flow rate) when making

nodular iron.

20
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Comparison of TSP {Total Suspended Particulate Emissions)
and PM Emissions at the Scrubber Outlet

Back in 1987, the US EPA began a change in the method of
measurement of particulates in the atmosphere from TSP to PN,
measurement. TSP (total suspended particulates) is a gravimetric
measurement of all the particulate in the atmospheric air. It
consists of taking a sample of the air in the atmosphere (usually
10 meters abo%e the earth's surface) and removing the particulate
on a pre-weighed filter media. Since only smaller particles in the
atmosphere (those smaller than 10 pm) cause most of the health
problems in the human 1lung, the EPA decided to change the
particulate ambient air standard to one based on only those
particles in the atmosphere acting like particles which are smaller
than an aerodynamic spherical particle of 10 pm. 2An aerodynamic
particle is an airborne particle egquivalent to a spherical particle
with a density of unity (1.00 gms/cc actual density). Particles of
greater density will act like an aerodynamic particle of laréer:

diameter (or greater mass) because of their greater settling rate.

The EPA indicated that the states were to begin using the new PNy,
standard as soon as they could reasonable change over to new
equipment. For ambient air, the change involves adding an air
sample classifying head for the Hi-vol sampler which was
conventionally used for measuring daily values of TSP concentration
in the ambient air. The new head subjects the gas sample to sudden

changes in direction, which allows it to separate particles by

21
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aerodynamic size. All particles of 10 pm and smaller aerodynamic
size continue to flow on to the filter for capture. K The larger
particles are removed from the air sample and afé réjected (not
included) for the gravimetric PM,, analysis. The latest copy of the
Missouri Air Pollution ControllRegulations, which we have, replaces
the former TSP ambient air standard with the newer PM,, standard.
However, most particulate emission regulations, - including
Missouri's, have still been based on use of the US EPA Method V
sampler, which catches all particles being emitted to the
atmosphere regardless of particle size. It is only logical that in
time, the EPA and the states will revise their particle emission
standards to a method which catches only particles of aerodynamic
size 10 pm and smaller. The EPA has developed an in-stack sampler
which does this, which is currently known as EPA sampling methods
201 and 2012. Total Source Analysis used method 2012 for their

work.

While Missouri does not yet have regulations controlling PY,
emissions, it is probable that they are currently reguesting data
on PM,, emissions from existing operations, from which they can
begin to formulate new PM;,, emissions regulations for various
industrial operations. Presumably, it is for this reason that
Gardner-Denver (Cooper Industries) has requestéd such analyses.
Since a part of the coarser particulate catch is being discarded,
PM), samples always give a lower concentration of particulate than

does TSP sampling.
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Grey Iron:
A comparison of the EPA Method 5 (TSP) sampling and PM,, sampling is
shown below. It is to be kept in mind that these samples from
different operating days are not precisely comparable in that the
cupola might not have been operating in exactly the same way. For
precise comparison, the two sampling methods would have to be

perfarmed simultaneously over the same identical time periods.
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Comparison of TSP and PM,, Emission Sampling —- Grev Iron

EPA Method V (TSP) EPA Method 2013 (PM,,)
Run 1 Run 2 Run 3 Run 1 Run 2 Run 3
©/15/93 8/15/93 9/17/83 Avg. 9/21/93 9/21/83 8/21/93 Avd.
38.08 28.76 33.23 33.36 22.99 39.62 20.34 27.58

Units are in lbs/hr

Based on the average of 3 samples, PM,, results are 83% of the TSP
value. The PM,, sample for run 2 looks like at extremely high value
compared to the other two tests.

Nodular Iron:

Comparison of TSP and PM,, Emission Sampling —— Nodular Iron.

EPA Method V (TSP) EPA Method 2012 (PM,)
Run 1 Run 2 Run 3 Run 1 Run 2 Run 3
9/16/93 9/16/83 9/16/93 Avd. 8/20/%83 9/20/93 9/20/83 Avg.
B2.27 16.46 42.39 47.04 13.38% 18.81 24 .39 18.86

Units are in 1lbs/hr

Based on the average of 3 samples, the PM,, value is only 40% of the
TSP value on nodular iron. This figure 1is in accord with
inferences which can be drawn from the nodular TSP sampling which -
tends to indicate that uncontrolled emissions from the cupola are
much greater when making nodular iron (compared to grey iron), and
also much coarser. The latter is apparent from the higher scrubber
collection efficiency on the nodular iron gases. With the coarser
emission, it stands to reason that the uncollected emission from
the scrubber will alsc be coarser, and that the PM,, fraction will
be a smaller portion of the TSP emission.

Particle Size 2nalvsis of Particulate Entering the Scrubber

Grev Iron:

The particle size analysis of particulate leaving the cupola was
measured in the brick-line duct above the top of the opening for
the charging car. Sampling was done with an Anderson Sampler for

catching particles by size. The analysis for two samples when

24



making grey iron was:

Particle Size Range Run 1 8/15/93 11:30 AM Run 2 17/93 8:35 Al

+28 um 56.95 % 95.25 %
-28 to +14 pm P o 8 0.86
-14 to +4.9 m 0.83 0.86
-4.9 to +2.4 ym 4.98 0.04
-2.4 to +1.3 pm 5.42 0.19
-1.3 to +0.65 um 18,25 0.67
-0.65 to +0.31 pm 6.55 1.24
- 0.31 pm 5.92 0.90
100.01 100.01

Particle Size 2nalvsis for Nodular Iron Enterinc the Scrubber

Run 2 9/16/93
Particle Size Rancge Run .1 9/16/93 10:25 AM (time not recorded)

+ 28 pm 91.27 96.91

-28 to + 14 um 1.47 0.31
-14 to +4.9 pm 0.88 0.31
~4.9 to +2.4 pm 0.55 0.03
-2.4 to +1.3 um 0.67 0.39
-1.3 to +0.65 um 151 0.18
-0.65 to +0.31 um 1,31 0.31
-0.31 pm 2.52 1.56
100.00 100.00

The particle size analysis on Grey Iron, Run 1, 9/15/83, at 11:30
to 11:35 AM, Jjust preceded TSP particulate sanmpling for run 2 on
the "scrubber inlet which started at 11:50 2M. On this TSP
analysis, the particle loading at the inlet to the scrubber was
found to be 455.03 lbs/hr. The scrubber should have been able to
collect all the +4.9 pm size particles essentially 100%. The +4.9
pm size particles represented 58.89% of the inlet particle sizes.
So, the +4.9 pm particles collected = (0.5889) (455) =

267.95 1bs/hr.

23



The scrubber would not be expected to catch any of the particles

smaller than 2.4 pm. These total 36.14% or (0.3614) (455)= 164.44

1bs/hr.

Of the particles between 4.9 um and 2.4 pm, there were 4.98% of the
particles in the scrubber inlet in this range. The scrubber might
catch 40-50% of these particles or (0.0498) (455) -= 22.66 lbs/hr.

At 50% catch, this would be 11.33 lbs/hr.

Therefore, the expected atmospheric emission might be 164.44 +
11.33 = 175.77 lbs/hr. The measured emission on the scrubber for
Run 2 was 28.76 lbs/hr; so the scrubber was either more efficient
in cellecting particle sizes, or the particle size caught on Grey
Iron particle size analysis, run 1, is not representative of 211

the solid sizes entering the scrubber.

Likewise, a similar calculation can be made for Grey Iron particle
size analysis, Run 2, on 9/17/93 at 8:35-8:40 AM. The results of
this calculation, made in the same manner, predi;t an atmospheric
emission of 7.33 1b/hr based on particle size analysis. The actual
measured loss from Run 3, 9/17/93, was 33.25 lbs/hr. So in this
case, the scrubber would be either less efficient than predicted,
or again the perticle size analysis is not completely
representative of all the size solids going to the scrubber. The
latter is to be expected, since the solids for particle size

analysis were sampled for 5 minutes each time, while the effluent
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loss from the stack was taken over a period of time exceeding one

hour.

Nodular Ircon Calculations
Similar calculations can be made for the Nodular Iron runs. Such

calculations predict a scrubber efficiency of 93.80% for the

~ particle size run no.'1l on 9/16/93 at 10:25 AM. The TSP scrubber

inlet quantity measured during run no. 2 on 9/16/93 (which was

" begqun at 10:35 AM), was 785.10 1lbs/hr. This predicts an

atmospheric emission of 47.8% lbs/hr. This compares with a total
outlet measured emission of 16.46 lbs/hr on gas cutlet run No. 2.
However, it compares favorably with the gas outlet measurement for
run No. 3 of 42.39 lbs/hr. However, the run 3 measurement was made

considerably later in the day.

For the nodular iron particle size measurement, run No. 2 -on

9/16/93, time not recorded (but probably just before the start of
TSP sanmpling from the scrubber inlet, run 3, on 9/16/93) predicted
overall scrubber efficiency would be 87.55%. Using the measured
scrubber inlet qguantity on run 3, 9/16/93, of 606.50 lbs/hr, gives
an anticipated atmospheric effluent of 14.86 lbs/hr. This conmpares
with a much higher effluent measurement of 42.39 1bs/hr on TSP

outlet sampling of run 3, on 9/16/93.

It appears that one can consider the scrubber inlet particle size

measurements as just quick momentary measurements of particle size

27



¥ distribution, which they are, and not as reliable measurements of
” the average particle size of the solids entering the scrubber over

a period of an hour or longer.
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Summary of Missouri Department of Natural Resources Regulations
Aoplving to Coover Indusiries LaGrznoge Foundrv

According to the latest copy of Air Polluticn Control Regulaztions
for the State of Missouri, Air Conservation Commission, which we
have, the following pertinent sections could be applicable to
emissions from the LaGrange Foundry of Cooper Industries. The
following are brief summaries which we have extracted frecm the
regqulations. The reader is referred to the detailed regulations
for their entirety.

10 CSR 10-3.050 Restriction of Emission of Particulate Matter from
L= - Industrial Processes

Par. (3), General Provisions, discusses how the regulations are

applied to continuous processes, and cyclical or batch processes.

irst control technigue zpplied is the conventicnal Process

H

The

Weight Table concept.

g

ar. (4) covers. the emission limits permitied. Par. (4)(R) sets
forth the permitted process weight table as Table I (on page A-86).

(4) (B) sets forth Tzble II (page 2A-87) which is a table o

1y
H

a

emissicn source volume vs peollution concentration. Table -IIX
applies only to those situations in which the reguirement of Tzble
I is more restrictive than would be the reguirement of Table II.
In this case, Table II supersedes Table I. Par. (4)(C) at the
cption of the applicant, permits substituting the volume of the gas
passing through and leaving the air pecllution abatement operztion
for the source gas volume in Table II, under certain circumstances,
when desired. The conditions of the substitution are (1) control
device must emit no more than 40% of the particulate matter
entering the device (60% overall collection efficiency minimum),

and the gas volume which is substituted, must be converted to
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standard conditions (70 F and 14.7 lbs/sqg in absolute pressure) and
moisture content no greater than that of the gas stream entering
the collection device. The burden of proving the accuracy of the
calculations made to Jjustify the substitution rests with the
applicant. Par. (4)(D) further provides that regardless of the
emissions permitted by par. (4) (A, B, and C) that no emission of
particulate matter from any source may exceed a cocncentration of

0.30 grain per standard cubic foot of exhaust gas.

Par. (5) covers exceptions to the foregoing requirements. Par.
(5) (A) provides an exception for existing grey iron Jjobbing
cupolas. A Jjobbing cupola is defined as a cﬁpola which has a
single melting cycle operated nc more than 10 hours in any

consecutive 24 hours, and no more than 50 hours in any consecutive
7 days. Par. (5)(A) 1 provides that a jobbing cupcla must be
equipped with a gas cleaning device so operated to remove at legstl
85% by weight of all the discharge particulate matter, or releése

not more than 0.4 grain per standard cubic foot concentration of

particulate matter, whichever is the more stringent. Par. (5) (A)2

‘specifies that all gases, vapors, and entrained effluents from the

cupola must be incinerated at a temperature of at least 1200 F for

a period of at least 0.3 seconds.

Par. (6) specifies a time schedule for compliance. Under pear.
(6) (B) all existing installations not in compliance on the

effective date of the regulation, must be in compliance within 6
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months of the effective date unless the applicant shall have
submitted a program and schedule for achieving such compliance.

The effective date for this Section (as written -- per our copy) is

March 12, 1984.

10 CSR 10-3.080 Restriction of Emission of
Visible Air Contaminants

This section prohibits visible emissions of a shade darker than No.
2 on the Ringelmann Chart of equivalent density, for existing
installations (No. 1 Ringelmann for new installations). Par. (5)
provides an exception for 6 minutes out of any 60 minute periocd
when the opacity may be darker'as long as it is not as dark as No.
3 Ringelmann or eguivalent density. Par. (5)(C) provides an
exception from the regulation when the presence of uncombined water
vapor is the only reason for the failure of the emission to nmeet
the regulation. Par. (5)(D) provides exceptions from the

regulation for the transfer of molten metals, emissions from

transfer ladles, and existing grey iron cupola furnaces.

10 CSR 10.3.100 Restriction of Emissicn of Suifur Compbounds

This section limits emission of SO, from existing sources to outlet
concentrations no higher than 2000 ppmv SO, (500 ppmv for new
sources). Existing sources are limited to emissions of H,SO; or SO,
to concentrations no higher than 70 mg/m of H,S0, or SO;. (35 mg/m
for new sources). It also limits any emission of SO, whatever,

which, when add-to background levels will produce SO, ambient air
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concentrations in any public area exceeding the following

concentration-time levels for SO,:
0.03 ppmv average over a period of one year

0.14 ppmv average over a period of 24 hours
0.50 ppmv average over a period of 3 hours

10 CSR 10-6.080 Emission standards for Hazardous Air Pollutants

As written, this is an old regulation, and applies only to the
following hazardous air pollutants: Asbestos, benzene, beryllium,
coke oven emissions, inorganic arsenic, mercury, and. vinyl
chloride. Of these, the only ones that might be of concern to
Gardner Denver would be benzene, beryllium, and inorganic arsenic.
Arsenic was found in the heavy metal analyses, and is presumably in
metallic (or inorganic) form. However, the low emission levels
recorded (in hundredth's of a pound per hour) would probably not be
of concern. Beryllium was found to be absent in nodular and
present in low trace amounts of 0,001 lb/hr in grey iron stack
emission. Benzene in somewhat appreciable amounts was found to ba_
present in the VOC sampling with the VOST train. Iﬁ was highest
during nodular iron operation, but not appreciably less with grey
iron production. All the levels were below 0.40 lbs/hr emission

rate and would probably not be objectionable under the older

regulations.

The Missouri regulations in this section have not yet been revised
to include Hazardous and Toxic Emission Regulations enacted in
Title 3 of the US Clean Air Reauthorization Act of 1990, which

includes a list of 189 hazardous chemicals. Many of the VOC's
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found in trace amounts during the VOST and Modified-VOST trains
sampling are undoubtedly on this list of 189 hazardous chemicals.
The initial implications of these regulations will be to reguire
90% reduction from past emissign levels by 1998. The EPA is
presently developing detailed requirements in this area. The Act
defines a "major source" of hazardous pollutants as one with a
potential to emit 10 tons/yr of single pollutant, or 25 tons/yr of
a combination of hazardous pollutants. It may be, that because of
the low level of VOC's emitted by the cupolas that the LaGrange
Foundry will escape designation as a "major source'. It is
currently unclear how sources which are not "major" will be

affected by regulations.

10 CSR 10-6.1 Alternate Emission Limits

These regulations apply only to areas of Missouri which are non-
attainment areas in meeting the National Ambient Air Quality
Standard (N2AQS) for ozone. We do not have information on the
LaGrange area, but believe it is probably in compliance with the
N2AQS standards for ozone. If this is true, this secticn of

regulations does not apply to the LaGrange area.

10 CSR 10-6.170 Restriction of Particulate Matter

to the Ambient Air Bevond
the Premises of Origin

This regulation was adopted to limit travel of fugitive emissions
from operations invelving handling, transportation, or storing of

material, which travels beyond the premises on which the activity

23



is conducted. While its intent was not primarily to control
emissions from stacks, the wording is such that one can not be sure
it might not be applied to stacks or any other operation at the
foundry which is emitting dust or particles to the atmosphere. It
prohibits the emission of particulate matter into the air in such
quantity that it is visible in the ambient air beyond the property
line. Also prohibited is emission of particulates in such quantity
that they can be found and detected, settled on surfaces in tiﬁe

area beyond the property line of origin.
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Ability of Cupola Scrubber to Comply with Various Sections

of the Missouri Air Pollution Requlations

Particulate Emissions, Section 10 CSR 10-3.050

These are four options for compliance on particulate emissions.
The easiest is the exemption of existing grey iron jobbing cupolas.
But let us first see how we stand under the more difficult options.
The option intended for most operations in the state is the Process
Weight Table. -

Process Weight

One must first calculate the process weight. As typical data,
consider the Grey Iron charge sheet for 9/15/93. The cupola
started producing iron at 8:30 AM and was shut down at 2:00 PM.
The elapsed time was 5 hrs, 30 min.

Look at the material charged:

Grey Iron pigged 4,000 1bs Foundry coke 20,350 1lbs
n " returns 51,300 lbs
4 * pig 11,400 1bs

Rail scrap 51,300 1bs

118,000 1lbs
Total Charge = 140,166 1bs.

Silicon 570 lbs
Manganese 456 lbs Process weight =
Superseed 75 400 1lbs
Graphidox 10 1lbs (140,166/ (5.5 hr) =
Copper 230 1lbs
Ferrcchrome 50 1lbs 25,485 1lbs/hr
Carbon riser 100 1bs
Process wt in TPHH = 25,485/2000
1,816 lbs = 12,7425 TPH

To calculate emission rate, the eguation is E = 4.10 P
where E = emission rate allowed in lbs/hr
P = process weight in Tons/hr

The above equation applies when P is less than 60,000 lbs or 30
TPH.

E = (4.10)(12.7425)%7 = 22.56 lbs/hr
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The emissions on 9/15/93 were:

Run 1 38.08 lbs/hr Average = 33,42 lbs/hr
Run 2 28.76 lbs/hr
The actual emissions do not meet the process weight requirement,
t:ci @it (4) (B)

We may be able to use the effluent grain loading in Table II to set
aside the Process Weight Table requirements. First, under Par.
(4) (B) we need to calculate the Source Gas Volume in Std cu ft/min.
By regulatory definition, the standard gas conditions are 70 F and
14.7 1lbs/sg in absolute. From Total Source Analysis Report page B-
12, the scrubber inlet flow in ACFM = 48,558 CFM. The gas
temperature = 554 F. The absolute pressure in the ductwork was
29.87 inches of mercury. The standard absolute pressure (14.7
lb/sg in abs) is 29.92 in. Hg. abs. Calculating-the standard

source gas volume, using the Perfect Gas Laws:

460+70 29.87 .
(48,558)  460+554 29.92 = 25,338 std CFM

The atmospheric emission for Run 1, grey iron = 38.08 lbs/hr.
Converting to grains/min, we get:

(38.08) (1 hr/60 min) (7000 gr/1 1b) = 4442.67 gr/min.
Outlet emission in gr/std source gas CFM is:

(442.67 gr/min) /(25,338 std CFM) = 0.1753 gr/source gas std CF.

oemreted

Interpolating in Table II, of Par. (4)(B), for 25,338 source std

CFM gives:
0.0662 gr/std CF

We cannot meet this loading.
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The locading allowed under the Process Weight Table would be
(22.56 1bs/hr) (1/60) (7000/1) /(25,338 std CFM) = 0.1039 gr/std CF.

Therefore the process weight table 1is even more liberal in this

case.

The calculation can be repeated for run 2 on 9/15/93. The actual
source gas CFM = 60,811; the gas temp = 889 F; the gas abs pressure
= 29.87 in. Hg. The source gas std CFM = 23,852 CFM. The atmos.
emission is 28.76 lbs/hr = 3353 gr/min, and a loading of 0.1406

gr/std source gas CF.

Table II, par. (4)(B) allows 0.0675 gr/std CFM. Thus, on ran 2,
with a lower emission and hotter cupcla gas, we can not meet this

requirement.

Considering par. (4)(C)

Theoretically, we could use par. (4) (C) to substitute the inlet gas
volume to the scrubber in Table II, instead of the Source gas
volume. Unfortunately, in this situation, it is the same volume,

and we get the same result as we get above for par. (4) (B).

Par. (4) (D)

This paragraph limits concentration of emissions to no more than
0.4 gr/std cu ft of particulate matter. Returning to ﬁhe
calculations for par. (4)(B), about mid-page, the particulate
concentration in the outlet gas was calculated, for Grey Iron
Particulate Run 1 (9/15/93) as 0.1753 gr/source gas std CF. For
Run 2 (bottom of same page above), the outlet gas particulate
concentration was calculated as 0.1406 gr/source gas std CF.
Therefore, meeting the requirements of par. (4) (D) is not problem.
However, this is only a top limit specification in the regulation.

Meeting this requirement does not put the operation in compliance.

7
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Sec. (5) (A
This is the section of the regulation under which the cupolas have
been operating in the past. It exempts existing Grey Iron Jobbing
cupolas from regulation by Par. (4) as long as the control device
removes 85% or more of the particulate, and the concentration of
the particulate in the effluent does not exceed 0.4 gr/std cu ft of
discharge gas. There are operating time limits of 10 hr/day out of
a consecutive 24 hours, and 50 hours in any consecutive 7 days,
which Gardner Denver apparently desires to meet. There is
apparently a new requirement that has been added, par. (5) (A)2,
requiring that the cupola off-gas be incinerated at 1200 F for a

period of at least 0.30 sec.

The Gardner Denver LaGrange Foundry should be able to comply with
the collection efficilency part of this requirement. On the Grey

Iron test runs, the scrubber collecticons efficiencies were:

Run 1 9/15/93 §3.27%
Run 2 8/15/93 93.37%
Run 3 9/17/93 86.35%
Average of all 3 runs 89.20%

Average of 2 runs. on 9/15/93 90.21%
The Run 1 sample is below the requirement of 85%, but no one would
base compliance or non-compliance on only one sample. The average
of all 3 samples indicates good compliance, even though the Run 3
sample does not indicate a large margin of safety. The average of
all samples taken on 9/15/93 (2 samples) indicates operation well

in compliance.
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Oon the ©Nodular Iron runs, the results indicate much more
satisfaction in the ability to be in regulatory compliance. The
results of all 3 tests are individually in compliance, as well as
the average. The results are:

Run 1 9/16/93 95.38%

Run 2 9/16/93 97.90%
Run 3 . 9/16/93 93.01%
Average of all runs 95.55%

These results for Nodulér Iron may look surprising, because the
appearance of the effluent on Nodular runs does not look as good as
does the effluent plume on the Grey Iron runs. The reason for this
is two-fold. The emissicns from the cupola on the Nodular runs ARE
much higher than the cupola emissions on Grey Iron. But a large
potion of the Nodular emissions are coarse material which is easily
caught in the scrubber compared to the Grey Iron cupola emissions
which tend to be finer. This addition of coarser material with the
Nodular operation, raises the scrubber overall efficiency, mak}ngl
the scrubber recovery efficiency come out generally higher. Taking
an average of the two particle size analyses on each product, the
+4.9 pm fraction for Grey Iron is 77.93% vs 95.57% for Nodular
Iron. (Acdmittedly, we do not have enough particle size analysis
data, or in enough locations, for each run, to be able to state
this opinion with certainty.) However, the efficiency results on
the scrubber with 3 longer-term sampling results on each product,

tend to bear this out.

The other factor is that the quantity of ultra fine material
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evolved from the cupola seems to be somewhat greater with Grey Iron
manufacture. This is material which is much harder for the
scrubber to catch. The material which the scrubber can hardly
catch at all is the particulate which is smaller than around 2.5 to
3 ym in size. The particle siie analysis varies extensively for
particles smaller than 2.4 jpm. On Grey Iron, the Run 1 particle
size analysis shows 36.14% of the particles to be finer than 2.4
pm. This was taken shortly after the TSP particulate samples for
Grey Iron Run 1, 9/15/93, when only 83.27% scrubber efficiency was
obtained. Somewhat at variance with this is the Grey Iron Run 2
particle size analysis taken on 9/17/93 when the minus 2.4 pm

particles were only 3.00% of the sample.

For Nodular Iron, both particle size runs were made on 9/16/93.
The sanmple for Run 1 showed minus 2.4 pm particles to be 5.83%, and

for Run 2, the minus 2.4 pm particles totalled 2.44%.

Closer study of the size distribution of the minus 2.4 pm fraction
shows scme difference between the Grey Iron particle size analyses
and those for Nodular Iron. The majority of the particles smaller
than 2.4 pm on the Grey Iron runs tend to be larger than 0.31 pm,
and at least in the case of Run 1, to be gathered about the 1.3 to
0.65 pm fraction. The particles minus 2.4 jm on the Nodular Iron
runs, tend to be concentrated in the ultra-fine minus 0.31 yum
fraction. These ultra-fine particles, will have a very large

surface area, and a very large number of particles for a given unit
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weight of such particles. Therefore, their light scattering and
visibility obscuring power will be very high, for a rather small
amount of mass. Therefore, they will tend to make the effluent
plume appear more visible and more opague, as we observe on Nodular
Iron production. Nevertheless, because of their small mass, and
the fact that the scrubber efficiency calculations are on a mass
basis (and not particle number),‘the small mass of these ultra-fine
losses with Nodular Iron proéuction does not lower the scrubber
efficiency by any appreciable amount. The scrubber efficiency
comes out less con Grey Iron, because the bulk of the particles not
collected tend to be somewhat coarser and have more mass, coupled
with the fact that the cupola emits less really coarse particles
when making Grey Iron, and therefore reduces the quantity of really
"easy to catch" particles. Therefore, whén Grey Iron is made, the
scrubber really has to work harder to achieve an 85+% efficiency,
compared with what it has to do to achieve a 92+% efficiency with

Nodular Iron.

Par. (5)(A) -- Other concerns

To comply with the par. (5) (A) exemption, there are several cther
items that must be considered. The first is the operating time
limit. The maximum limit of 10 hours per day appears to be of no
concern. None of the heats even exceed 8 hours in a 24 hour day.
The only possible concern might be extended operations which could
exceed the 50 hours per week. This does not appear to be a problem

for even 6 day operation, but does preclude operating 7 days in any
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one stretch. Just to be sure, a simple analysis of the Test Period
Operating Data was considered.
n et i eri

Grey Iron

9/15/93 operation -- S/17/93 operation --
Started: 8:30 AM Started: 8:30 AM
Stopped: 2:00 PM Stopped 2:05 PM
5.5 hrs _ Approx. 5.5 hrs
Averége Grey Iron Operating Time -- typically 5.5 to 6 hrs.

Nedular Iron

9/14/93 opefation - 9/16/93 operation --
Started: 7:35 AM Started: 7:30 AM
Stopped: 3:15 PM Stopped: 2:00 PM
7+75 hrs 6.6 hrs
Average Nodular Iron Operating Time -- typically 7 to 7.5 hrs.

With changing product daily, in a 6 day week, the Foundry would
have 3 days of Grey Iron runs, and 3 days of Nodular Iron runs.
Maximum Operating Time = (3)(6 hr) + (3) (7.5 hr) = 40.5 hrs per
week. Thus 6 day per week operation in the present manner would be

in compliance with the definition of "jobbing cupola".

2 ' Ly . -

Tgis regulation which limits the opacity of the effiuent from
existing operations to Ringelmann No. 2 or 40% opacity, does not
apply to the cupola operations. Par. (5) (D) provides exceptions
for transfer of metals, and emissions from transfer ladles and
existing grey iron cupola furnaces. The present plume from the

stack 1is somewhat opague at the point of discharge to the

atmosphere, because of the water droplets in the emission, thus the
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Foundry probably needs this exemption. Par. (5)(C) provides an
exception for the situation in which uncombined water vapor is the
only reason for the emission to fail to comply. This exception
also partially applies to the cupola operation because of
saturating the effluent with water vapor due to the wet scrubber.
It is difficult to judge what the opacity would be if there were no
condensing water vapor. It certa;nly would not be zero. We feel
that the Foundry is on much safef ground having an exception for
the cupola, than they would be if they were attempting to secure an

exemption for the water vapor emission alone.

1fur issi i i -3.1
This regulation limits enmissions of sulfur dioxide to the
atmosphere to 2000 ppmv from existing operations. Meeting this
should be no problem as long as the Foundfy continues‘to scrub the
off-gas with alkaline water of pH in the range of 9.2 to 9.5. With
this pH, the SO, emissions should generally be in the range of 1 to
2 ppmv. In fact, it appears that uncontrolled emissions would
easily be below the 2000 ppmv concentration, but this is quite an
old standard. It is my opinion that in the long run, the Fouﬁdry

will be much better off keeping the SO emissions quite low.

There is also an emission limit for H,SO, and SO, mist. However,
the Foundry is not expected to emit these materials, except perhaps
in extremely low trace amounts. Finally, there is a prohibition

against producing ground level SO, concentrations which would
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violate the ©National Ambient Air Quality Standards of

concentration-exposure time duration.

In bad weather, there may be instances in which the plume may hit
the ground close to the paved street in front of the plant, or the
public access road going up the hill to the west of the plant.
With the present scrubbing, there should be little danger of
‘violaﬁing this provision even if public areas are completely

enveloped by the plume for extended time periods.

Alternate FEmission Limits, Section 10 CSR 10-6.100

The regqulations of this section cnly apply in those regions of out-
state Missouri which are non-attainment areas in meeting the
National Ambient Air Standards for ozone. While we do not have
specific ozone data on the LaGrange region, it is our opinion that
it is probably an attainment area and that these regulations do not

apply to the Foundry.
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This recgulation is intended to apply to fugitive emissions from
operations involving_material handling, its transportation, or
storage. It applies to bulk unloading, handling, stock-piling,
etc, It also applies to its hauling over unpaved roads, etc.
However, there 1is no wording specifically to prevent its
application to emissions from stacks; In principle, it prohibits
the emission to the atmosphere of: particulate dusts in such
quantity that their presence in the air is wvisible beyond the-
bounds of the originating property. It also covers emission in
such quantity that it settles out on surfaces beyond the property

line of origin.

In poor weather, the cupcla plume travels downwind sufficiently far
that it may be visibly detected beyond the Foundry property line.
In addition, in some weather, settled dust which appears to come
from the plume, can be observed on parked cars on the hillside
parking lot opposite the Foundry office entrance. While this is
Foundry prcperty, it is across a public street from the Féundry
itself, ‘and it is difficult to determine how settling of

particulate in this area would be interpreted.

While the particulate mentioned above is suspected to come from the
cupola plume, it could come from the cupola charging system

involving the cranes, material handling, and stockpile operations
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which would be clearly within the meaning of this regulation. I
suspect that it might be difficult to tell from a collected sample
of the dust whether it had been emitted as fugitive dust emissions
from cupola raw material handling, or from the cupocla scrubbing

system itself.

It may be unlikely that the Foundry would be cited for any
violation of emission requlations under this section, unless
frequent complaints are received from neighbors in the area.
However, we point out the possible applicability of this section

for completeness of our study.
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EMISSIONS
TEST REPORT
FOR
MECO ENGINEERING
COOPER INDUSTRIES

September 15/21, 1593

93-354-IN
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TOTAL SOURCE ANALYSIS, INC.
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NALYSIS, INC.
E%\Eﬁ(%NSB%ST,EFTESﬁNG CONSULTANTS

November 12, 18¢S3

I, Terry Shackelford, hereby certify that the emissions tests
conducted for Meco Engineering, Cooper Industries, are in _
accordance with procedures established by the USEPA. This report
accurately and faithfully presents the data obtained frcm the
tests and the results determined from analysis of this data.

Terr hackelford

Crew Chief

I, Carl Vineyard, P.E., hereby attest that all work on this
project was completed under my supervision and this report

accurately presents the emissions from the unit.

Carl Vineyard, PrE.
Chief Test Engineer

510 Dickson « P.O.Box 257 « Wellington, OH 44090 « (216) 647-4444 « FAX (216) 647-5288

41444 SR19 « P.O.Box 2807 « Umdtilla, FL 32784 « (904) 669-3113 « FAX (904) 669-1965

599 James Rollo Ct. « P.O. Box 272 « Grain Valley, MO 64029 « (816) 2246905 « FAX (816) 443-2515

1215 Birch Run, Unit A » Schererville, IN 46375 « (219) 864-8378 « FAX (219) 864-1927
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INTRODUCTION

This report presents the results of the emissions tests
performed for MECO Engineering, Cooper Industries.

The purpose of the tests was to determine the emissions of the

Fh

cupola. The results of the tests can be found in Secticn II o
this report. ~

The emissions testing wes performed by totazl Source Analysis,
Inc., whose main office is located at 510 Dickson Street,
Wellington, Ohio 44090.

The tests were performed on September 15/21, 1993. The

testing was performed in accordance with EPA reference methods zs

-published in the July 1, 1992 Federazl Register, - "Stancards of

Performance for New Stationary Sources"™ and subsecquent resvisions.

The testing equipment and sampling procedures are described in
Section III of this report. The raw field data, ecquations, and
lzboratory reports used in determining finzl results are presented

in the Appendix.




RESULTS

L

EET
—

SUMMARY OF T

ﬁ“ b .Lh.....qk %._._q_:...u..vw i i | ___E i __t..._.l. ... ¢ ﬁﬂmﬂ,ﬂ_ﬁr ..ﬁm_

e — =

wT'—-

SRRV mv .w.. HT.P.JWE _mk,.%mﬁgﬁw_& w




d

S

-l

L)

iy b

l...-—. L...I

Besiseid

o]

H

SUMMARY OF TEST RESULTS

The follewing tables present the final results o

= ke
-S.I-.h.

tests performed at Cooper Industries for Meco Engineering.

Vg X : 1 PARPICULATE =
¥ RUN_NO. DATE LCCATION LB /3R LB/DSCT
1 9=-15-53 Grey Iron Inlet 227 .64 1.53E-04
- g=-15-¢3 Grey. Iron Inlet T455.03 3.27z-04
3 §-17-93 - Grey Ircn Inlet 243.60 1.56E-04
AVG. 308.78 2.12=5-04
i g—-1€-23 Ncéular Inlet 1778.91 1.012-03
2 8—=1£6-83 Necular Inlet 785.10 5.25E-04
3 S=18=63 Nedular Inlet €06.50 4.07=Z-04
AVG. = - R 1056.83 €.43Z-04
= 8 S-—-16-53 Nedular Outlet 82.27 €.06=-0%
. 2 S-16-23 Nodular Outlet 16.46 8.72E-06
3 5~186=83 Neccular Outlet 42.39 3.21E-05
AVG. 47.04 3.45E-0%5
» §-15-93 Grey Iron Outlet 38.08 1.768E-Q3
2 §~15-23 Grey Ircn Outlet 28.7s8 2.06Z-05
3 €=17-83 Grey Ircn Cutlet 33.25 1.54E-03
AVG. 33.36 1-79E~05
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2UN NO. DATE LOCATTION LBS/EBER L.B/DSCT
s § g-20-23 Nedular Cutlet 13.39 1.312-05
2 ¢=-20-53 Necdular Cutlet 13.81 1.95Z-05
3 §=-20-93 Nocular. Cutlet 24.39 2.38E2=-05
e RUEL . 5ot ..-18.86 ... .. 1.S50E~05
e N 9-21-33 Grey Iron Outlet =22 99 2.3228~05
iR §=-21-53 Grey Ixron.Outlet 39.62 3.85E~085
3 9=21-83 Grzsy Ixrcn Outlet 20.14 1.98E-05
AVG. 27.58 2.72=2=-935
) ECL.

RUN NO. DATE LOCATTON L2S/ER L.B/DSCT
1 S=1g=83 Neculaxr Outlet <.Pl <8.17EZ~QS
2 §=16-93 -Nedular Outlet e 7 »252~-08
3 9-16-53 :Nodular Outlet <.02 <1.57E-08
L Sel5=03 Grey Ixecn Outlet <.0% <E,T71E-09
2 9=15-93 Grey Ixrcn Outlet <.01 <9.55Z~09
3 §-17-93 Grey Iron Outlet .10 4.46Z~-0C8

The completes results can be founéd on the computer printouts

follewing.
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CLIENT: MECO ENGINEERING *
SITE: LAGRANGE, MISSOURI ; a
LOCATION: COUPOLA INLET AND OUTLET :
DATE: 9-14-53 through 9-17-93
Process 1 = Nodulax Ixen
Inlet
Date Rt d - T Now % gan =% 4 @e w87 e co
9~14-93 1 5.09 13.79 13.85 6.13 108.36
9-16-93 1 2.52 6.35 13.43 5.50 115.54
9—16-93 2 3.32 3.26 15.28 6.80 . €2.17
Avg. 3.64 7.80  14.19 §.28 98,38
Cutlet
Date Bun NOx €02 02 coz Co
§=14-83 1 .91 0.00 15.87 4.70 44,65
9-16-93 3 %84 0.61 15.38. 4.43 52.80
9—=16-93 2. 1.46 0.27 16.75 5.03 43.19
Avg. 2.33 .29 16.33 4.74 46.8%
Tccess 2 2~ Grey Iron
Ialet oo
+ Date Run # NOX €02 02 Cco2 co
- 9=-15-93 1 2.49 41,62 12.52  6.04 159.01
§ i 9-17-93 i 1.72 13.57 i5.58 5.70  124.85
: 9=-17-53 2 329 10.86 15.30 6.00 123.41
'l‘] Avg.. 2.50 22.02 14.60 5.91 . 135,76
;ﬂJ outlet
- Date Run ; : - co
?‘J 9=iB=0% - u¥ G . = A g 46-. " 4lol ;. 82,37
§-17-93 « “2l.:. T3 < 8759
5 ] $-17-93 22 AR S Pl
§ z i b o 2
Avg.: .20 78.04

[}

All readings are in LB/ER
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MECO COOPEN INDUSTRIES
GREY IRON SGRUDBER OUTLET
VOST METIIOD 0030
T AUN # 1 RUN #2 RUN #3 « AVERAG!
¥ ’ & ' : VOL SAMPLED WEIGHT cOL. EMISSIONS VOL SAMPLED  WEIGHT coL EMISSIONS VOL SAMPLED WEIGHT COL. EMISSIONS EMISSION
CASNo. Compound DSGF MG LB/n DSCF MG Loain DSCF MG LDAIR LBAIA
, 74873 Chloromethana 1008 < 0.05 < 0.0230 a2 < 0,03 < 00217 15.50 < 0.05 < .+ 0.0150
74830 "Bromomethane 1008 < 0.05 <  0.0230 1192 < 0.03 < 0.0217 13.58 < o005 < 001509
175014 7 Vinyl Chlorlde 10.08 < 0.03 < 0.0230 11.32 < 0,05 < 0,0217 15,68 < 0.05 < 0.0150
75009 " CMlorosthans’ 1000 < 0.03 < 0.0230 11,02 < 0,05 < 0.0217 15.68 < 0.05 < 0.0150
T5-00-2 ' M.llwl-nl Gh!mld_. 10.00 < 0.025 < D.0118 11,92 < 0.023 < 0.0108 15.58 10 " a.ae12 1.3800
'I 67-64-1 : Acelone 10.00 0.031 + 0,0235 11,92 0.051 n.o22| 16,58 0.031 D.0182 0.0102
“75-15-,0 Carbon Disulfide to.00 < 0.023 < D.o113 ) 11,32 < 0.025 < 0.0108 15,50 < 0,025 < 0.0000
73334 1,1-Dichloroathens 10.08 < 0.023 < ! 00113 11.02 <, 0.023 < 0.0108 13.58 < D.025 < 0.0080
, 78353 . 1,1-Dichloraalhans 10.00 < 0.025 < . 00113 11,22 < 0.025 < 0.0108 15.58 < 0.025 < 0.0080
,136-00.8 l,?;t?lalniauo.llun-_{Ininl) Mo.na < 0.023 < 0.0115 11.92 < 0.025 < 0.0108 15.58 < 0.025 < 0.0000
, 87-8822 . Chloroform .10.0a < 0.023 < 0.0113 1102 < 0.023 < 0.010n 15.58 < 0.025 < 0.0080
107-08-02 a3 },R-chhlornglhunl 10,08 < 0,023 < 0.0i1a 11,92 < 0.023 < 0.0100 18.58 < 0.023 < 0.0080
}3] 78.83 . 2-Bulanons 10.00 < 0,03 < 0,0230 11,92 < 0.03 < 0.0217 158.50 < 0.05 < 0.0130
n ‘71-55.8 1,1,1-Trlehloroethane 10.00 < 0.023 < 0.0113 11.32 < 0,025 < 0.0108 13.58 < 0,025 < 0.0080
348-23.8 Caibon Tetrachloilde 10.00 < 0.023 < 0.0115 11,02 < 0.025 < 0.0108 16.58 < 0,025 < 0.0080
108-054 | Vinyl Acelals .10.08 < 0.03 < 0.0230 11.32 < 0.03 < 0,0217 15.58 < 0.05 < 0.0150
. 73:274 - Bromodichloromethane 1000 < . 0.023 < * 00115 11,02 < 0.025 < 0.0108 15.58 < . 0025 < 0.0080
. 79348 1,1,2,2-Telrachloroathan 10.08 < 0.025 < 0.01135 11.22 < 0,025 < 0.0108 15.50 < 0.025 < -0.0000
108-80-0 * ».  1,3-Buladlans -10.08 < 0,03 < 0.0230 11.92 < 0.05 < 0.0217 15.50 < 0,05 < 0.0159
78-87-3 1,2-Dishloropropans 1008 . < 0.025 < 0.0115 11.32 < 0.023 < o0.0108 15.58 < 0.025 < 0.0080
10081-02-8 Trans-1,3-Dichloropropen 10.08 < 0.025 < 0.0113 1132 < 0,023 < 0.0108 15.58 < 0,025 < . 0.0080
- 790-01-8, - 1 Tilchloroelhena 10.00 < 0.023 < 0.0115 11,92 w 0.025 < 0.0108 15.58 < 0.023 < 0.0080
124-48-| Dlbromochloromelhane 10.00 < 0.025 < 0.0115 11,32 < 0.025 < 0.0108 15.58 < 0.025 < 0.0080
* 79-00-3 ' 1,1,2-Trichloroalhana 10.00 < 0.025 < 00115 11.a2 < 0,025 < 0.0108 15.58 < 0,023 < 0.0080
'T143-2 “".i Benzens ' 10.08 0,64 0.2050 11.22 0.64 0.2777 15.58 < 0.025 < 0.0080 0.1428
10081-01-5 Cla-1,3-Dichloropropenas 10.08 < 0.023 < 0.0115 1102 < 0.025 < 00100 15.58 < 0,025 < 0.0080
'75.25-2 Bromoform 10.00 < 0.025 < 0.01158 11,02 .« < 0.025 < 0.0108 148,58 < 0.023 < 0.00680
'501-78-0 2-1lexanone 1006 < 0.03 < 0.0230 11.32 < 0.05 < 0,0217 15,58 < 0.03 < 0.0150
108-10-1 4-Methyl-2-Pentanone 10.00 < 0.03 < 0.0230 11,92 < 0.03 < 00217 15.50 < 0.03 < 0.0130
127-184 Telrachloroathana 10,808 < 0.023 < 0.0118 11.32 < 0.023 < n.0100 15,50 < 0,025 < 0.0080
{08-88-3 Tolusna {o.848 < 0.023 < 0.0115 11.32 < 0.025 < 0.0ina 15.58 < 0.023 < 0.0080
‘108807 Ghlorohanzens 10.08 < 0,025 < 0.0115 11.02 < 0.023 < 0.0100 15.58 < 0.025 < 0.0080
100414 A ; Ethyl Benzenas 10.08 < 0.025 < 0.0113 11,32 < 0.025 < 0.0108 15.58 < 0,023 < 0.0080
100-42-5 ' ‘Btyrena 10.90 < 0.023 < 0.0113 11,92 < 0.023 < 0.0108 15.58 < 0.023 < 0.0080
Xylanaa 10.00 < 0.023 < 0.0113 11.92 < 0,023 < 0.0100 15.58 < 0.023 < 0.0080

* Resulls are not sliown for rsadings Bial wers nol deleclalile,
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MECO COOPER INDUSTRIES " _
NODULAR INON SCNUDBER OUTLET
SEMIYOST METHOD o010’

LS O L]

Ny

CAS No."
108-83-2
111444
95.57.8
541-73-1
108-48-7
100.51-0
93-50-1
93487
20638329
106-44.5.
621-04-7.
67-72-1
3l 98.053
78-80.1.

80755

105-67-8
85-85-0

TIEIE
120-83-2
91-203
108478
87-883
39-50-7 |
nl-ﬁ?;n

474’
s8-00.2
95954
91-58-7

* Neasulls are nol shown for readings thal wers nol delectalile,
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Gompound
Pheanaol
Bla| -Chlorosthyl) Ether
4-Chlorophenol
1,3-Dichlorobenzens
1-4-Dlohlarobenzana
Denxyl Alcaliol
1,2-Dichlorobenzena
2-Malihylphanol
Bls(2-Chlorolsopropyl) E
' 4-Malhylphenol

H-Nliroso-DI-H-Propylam -

Hexachlorosthana
- Nlirobenzens , ..,
lsophorons
2-Nlirophenol
2,4-Dimethylphenoal
Beanzaola Acld
Bls(2-Chloroslhoxy) Mal
2,4-Dichorophenol
Naphithalsne
4-Chloroanliine
lexachlorebutadlena
4-Chlero3-Melhylphenol
2-Melhylnaphthalene
Hexachlorocyslapantad]
2,4,6-Trlehlorophenal
2,4,5-Tilshloraphenol
2-Chloronaphlhalens

e RS N L L] ;
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DSCF
1.4
1.4
1.4
1.4
1.4
1.4
1.4
14
1.4
1.4
14
14
1.4
1.4
1.4
1.4
1.4
1.4
1.4

14

1.4
14
14
1.4
14
1.4
1.4
14

VOL SAMPLED

]

AAAAANAANAANAAANAAAMAMAAMAMAANAAAANAARNA

RUN # 1
WEIGHT COL.

Ma
0.01
0.01
0.01
0.01
0.01
0.02
0.014
0.01
0,01
0.01
0.01
0.01
0,01
0.01
0,01
0.01
0.05
0.01
0.01
0.0%
0.02
0.01
0.02
0.01
0.01
0.01
o.01
0.01

A AAAANAMAAAANAAAAMAAMAMAMAMAAMAMAMAAMAMAMAALAMAA

Loam
0.0352
0.0332
0.0332
0.0352
0.0352
0.0703
0.0352
0.0352
0.0352
0.0352
0.0352
0.0352
0,0282
0.0332
0,0332
0.0352
0.1782
0.0352
0.0352
0.0352
0.0708
0.0332
0.0705
0,0352
0.0352
0.0352
0.0352
0.0332

e

DSCF
3.a7
3,37
3,37
3,07
3.a7
3.37
a.a7
J2.a7
3.37
3.a7
327
2.az7
3.47
2.27
237
.37
3.7
3.7
3.27
3ay
2,37
3.7
.37
337
3.27
3,37
327
32.a7

.

AAAMAMAAANAAMAAAMANAMAMAMMAMAKNAMAAMAAAMAANAA

AUN #2
EMISSIONS VOL SAMPLED  WEIGHT COL.

Ma
0.01
o.01
0.01
0.01
0.01
0.02
0.01
a.01
0,01
0.01
0,04
0,01
0.014
0.01
0.0l
0.0l
0.035
0,01
0.01
0.04
0.02
0.0l
0.02
0.01
0.01
0,01
0.01
0.01

AANAAAAAAANANMAAAMAMANAAAMAMAAAAMAMAMAALK

LDAIR
0.0133
0.0135
0.0135
0.0135
0.0133
0.0260
0.0125
0.0135
0.0133
0.01235
0.0135
0.0135
D.0133
0.013s
0.0133
0.0135
0.0673
0.0123
0.013s
0.01335
0.0260
0.0135
0.0269
0.0133
0.0135
D.0133
0.0133
0.0135

DSCF
J.20
3.20
a.20
3.20
3.20
.20
2.20
3.20
3.20
3.20
.20
.20
3.20
2.20
3.20
.20
d.20
.20
J.20
3.20
3.20
.20
.20
3.20
J.20
3,20
3.20
3.20

AAANAANMAMAAAAANMNAMAMAAAAMAMAMAAMAMAMNMAANAAMAMAMAMARAMA

AUN #3’
EMISSIONS VOL SAMPLED  WEIGIIT COL.

MG
0.01
0.01
0.01

0.0t

D.0%
0,02
0.01
0,01
0.01
0.01
0.01
0.01
0.01
0.0t
0.01
0.01
0.05
0.01
0.01
0.01
0.02
0.01
0.02
0.01
0.01
0.01
0.01
n.01

AAAAMAMMAANAMAMAMNAAMAMAMAMAMAAAAMAMAAANA

AVERAGE
EMISSIONS EMISSIONS *
LBMHA *  LDMIA
00148 -
0.0148
0.0148
0.0148
0.0148
0.0207
0.0148
0.0148
0.0148
0.0148
0.0148
0.0148
0.0148
0.0148
0.0148
o.0148
0.0742
0.0148
0.0148
0.0148
0.0207
0.0148°
0.0207
0.0148
0.0148
0.0148
00148
0.0148
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10200
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8¥10'0
Zyi0'0
arioo
gr10°0
2r1I0°0
zrio0
gri0'0
orio'0
9rioo
arioo
9r10'0
arioo
arioo
Zrio'o
zrioo
9100
Trio0
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SNOISSINI SNOISEING
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10D LH9IEamMm
c¥ NOY

oo
100
oo
100
100
0o
1o
100
100
0o
00
100
oo

oo

loo

100

100
£0'0

oo

100

100
c0'0
oo
100
0o
Io'o
oo
100
'o
€00
$00
oo
oo
100
10’0
00
o

> 0zt celoo
> 6z'c cecioo
> oz'e ccivo
> oz'e gtioo
> nz'ec Scio'o
> nz'c ccioo
> az’c scivo
> oz'c Ecioo
> oz'c BS¥0°0
> oz'e Seloo
> az’c 69200
> oz'c €100
> oze £cioo .
> gzZ'e celo'o
> oz'e gCio0
> az'c ccioo
> sZ’C ccioo
> ozZ'c €i800
> ozt sctioo
> oz’ scioo
> ez'e £cioo
> oz’e CL900
> oz'c stiov
> oz’c sCioo
> 0z't ccioo
> oz'c celoo
> oz'c £Lioo
> [ gcioo
> oz'c ccioo
> or'e tigo'o
> az'c Cip0'0
> oz'c crcioo
> oz'e cLno'o
> sz'c ECl0'0
> 8z’t ccioo
> Bzt cio0'0
4080 u/al

Q:A1dNYS TOA SNOISSING
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MEGO GOOPER INDUSTRIES | ety : _ ' ':":;
GAEY |[AON BCTWBBER DUTLET.1 1 ¢ o0 - . 5 i
BEMI-UDG_I:METHODDg!ﬂr..‘:x.];- . L : - L

Gl e ”um':iI's"u-'-{n"\':" o 3 HIR 4 i i
AT B RO LT LT TR N TP TR ER AN & 1§ MJH #2 AUH #3 ' AVERAGE
Cevogg e R P VDL BAMPLED WEIGHT COL, EMISBIONS VOL BAMPLED WEIGHIT COL, EMISSIONS VOL SAMPLED WEIGHT COL. EMISSIONS ~EMISSIONS
CA§ Na., ., ,Compound , .DSCF .Ma ., Lann DG . Ma _enin DSGF Ma LBAIA LBAIA
108-05-2, e v Phend e 1.02 <., 001 < 0,0200 1.02 < 0.01 < 0,0260 a.20 < 0.0 < 0.0082
A4 ;Bla(2-Ghloroaiyl) Elher 1.02 < 0.0l < 0.0200 1.02 < 0.01 < 0.0200 .20 < 0.0t < 7" p.oos2
es57.8 , . 2-Chlorophend 1.82 < 0.01 < 0200 1.02 < 0.01 < 0.0200 6.28 < 0.01 < 0.0082
541-73-1 . 1,3-Dichlorobenzens 1.62 < 0.01 < 0.0200 1.02 < 0.01 < 0.0260 n.28 < 0.01 < 0.0082
108-48-7 1-4-Dichlorobenzens 1.02 < o.01 < 00200 1.02 < a.01 < 0.0200 n.28 < 001 < 0.0082
100-51-8 Benzyl Alcohol 1.82 < 0.02 < 00570 1,02 < 002 < 0.0500 6.2a < .02 < 0.0184
05-50-1 1,2-Dichlorobenzens 1.82 < (Y] <, " n.0200 1.02 < 0.01 < 0,0200 a.28 < 0.0l < 0.0082
o5-48-7 * " 2-Methylphendl 1.02 < 0.01 < 00200 1.02 < ani < 0.0200 8.28 < 0.04 < 0.0082
ancu-aa-n_" Bla(2-Chlotolsopropyl) Ethes e < 0.0l < 0.0200 1.82 < o.01 = D.G280 o.28 < 0.01 < 0.00482
100445 * 4-Mathytphenot C 7 he2 < 0.01 < noae 1.82 < 0.0 < 00260 a.26 < 0.01 < 0.nos2
621-04-7 N-Hlvoso-Di-N-Propylemine 1.62 < 0.01 < 0.0208 1.62 < 001 < 0.0200 6.28 < 0.04 < 0.0082
i orr21' ' - ' Hexachlorosthane "2 < 0.01 < 0.0260 ' tez < 0.0l < 0.0200 620 < 0.01 < 0.0082
m pa-95-3” ' T h! ' "Niucheazens 1.82 < 0.01 < 0.0200 1.02 < 0.01 < 0.0200 6.20 < 0.01 < 0.0082
18881 Y- - "7 leophorone 1.02 < ool < 0.0200 .02 < 0.01 < 0.0200 o0.28 < o.01 < 0.0002
88755+ | < "2-Nirophend - V182 < o.0t < 0.0200 1.02 < o0l < 0.0200 0.28 < 0.04 < 00082
105870 1 2,4-Dimsthyiphenal 1.02 < 0.01 < . 00200 1.02 < . 004 < 0.0200 .28 < o.01 < 0.0002
63350 Benzola Acld 1.02 < 0.08 < 0.1443 1.02 < 0.05 < 0.1300 6.28 < 0.08 < 0.0400
111-81-14 ' Dlef2-Chlorosihoxy) Melhana 1.02 < 0.0l < 0.0200 .62 < a.ol - a.0200 6.28 < a.of < 0.0082
12083-2 .. 2.4-Dichorophenct ¢+ 1.82 < 0.01 < 0.0200 1.02 < o.0i < 0.0280 6.28 < 0.01 < 0.0082
01-203 1 , : '\, Haphihalens 1.02 < 0.04 < 0.0200 _Lp2 < 0.01 < 0.0280 0,28 < 0.01 < 0.0082
108-47-8) 1, . 4-Chioroanliine » K < 0.02 < 00578 1,82 < 0.02 < 0.0560 0.28 < 0.02 < 00164
' 87683 . Haxachlorobutladiens . 1.82 < o.01 < 0.0200 1.02 < oot < 0.02600 6.26 < 0.01 < 0.0082
£9-50.7 , 4-Ghloro-3-Mathylphenol <, 182 < 0.02 < . 00578 1.82 < 0.02 < 0.0500 8.28 < 0.02 < 0.0184
PI-6T1-05 . _2-Melhyinaphthalena . 182 < 0.0l < 0.0200 1.02 < 0.01 < 0.0260 8.28 < 0.01 < 0.0082
TIATA ., Haxachiorocyclopsaladisna ¢ 182 < 0.01 < , 008 1.02 < 0.01 < 0.0200 028 < 0.0l < 0.0082
88-08-2 . 2,4.8-Trlchlorophenct . 1.2 < oot < 00200 1.02 < 0,01 < 0.0280 6,28 < 0.01 < 0.0082
05-95-4. 2,4,5-Trichlocophenal . 1.82 < 001 < 0.0200 1.02 < 0.01 < 00200 .28 < 0.0l < 0.0082
n|-_u9-r'| ; 2-Chloronaphihalens , « VB2 < L el < vowo 1.n2 < 0.0l < 0.0200 n.20 < 0.0} < 'nooaa
.
- nnt':i_lnl are not shown for readings thal wera not delsatable, i ) :
) o
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MECO COOPEN INDUSTNES

GREY INON 8CIUBBEN OUTLET

BEMI-VOST METIIOD o010

NUN 21
VOL BAMPLED WEIGNT coL

CAS Na. Cornpound DSCF Ma
88744 2-Hluoaniiine 1.82 < 0.05
13t-112 Dimathyd Phithalale 102 < 0.0
W0a-08.8 Acsnsphihidens t.e2 < o.01
00-00-2 a-Hivoanlline 1.02 “< 0.03
83.32.9 Acsnaphthens 1.82 < 0.0
81-20.8 2,4-Dinfvophencl 102 < 0.05
100-02-7 A-Hlsophenc .02 -< 0.03
122040 Dibsnyohwan 1.02 < 0.04
121-14-2 &y, 2.4-Dinluoldusns 1.82 < 0.0l
000-20-2 2.8 Dinltrotuluens i.82 < 0.01
b4-00-2 Disthyiphthalate . » 1,82, < o0.01
7005-723 +  4-Chlorophenyl Phisayl Ediec 182 < 0.01
B8a-73-7 Fluorens, N 1.82 < 0.01
100.01-08. 4-Nivoanliine . -« , 1.02. « 0.01
£34-52-1 11 « - 4,0 Dinlve 2-Msthiylphsad 182, < 0.08
B30-8 vty o+ N-Nitosodiphenylamine ;. NCH < 0.01
101-55-3 4-Beomophsayl Phenyl Etyer 1.82 < 001
118-74-1 Hexachirobsnzsns iz .1.82 < 0.0
ar-86-8 . Pealachiorophencl - v, .1.82 < 0.05
85018 1 et Phenanllvens T 1.82 < 0.04
120-12-7 § - Anllvacens - - 1.82 < 0.01-
BA-T4R ., DI-N-Butylphthalate ; . 1a2 < 001
2008-44-0 yu Fluanthene | . 1.82 < 0.01
129000 | Pyrens - .. =y 1.82 < 0.0}
LER.LS Dulyd Benrgd Phihelale he2 . . < a.01
21-04-1 L 2,2%Dichilorobientldine . 1,82 . < 0.02
60-55.3 ., Benzo(sjantivacens -, 82, < 0,01
HT-81-7 Bls (2-Eviyihienyl)plilhialats 102 < , oo
218010 vy Cluyssne 1.02 < © 0,01
T840, o Di-H-Oatd Phisalale . a2 < 0.0
205-00-2 Benzofu)fucrantfisne 182 < .00t
207080 Denzo(k)Auoranthene . Lea < 0.0}
60-22-8 Banxo(s)pyrens .. ,. floa + <« 0.01
193396 lndwno{1,2,3 ed)pyrens 1.2 < [ X
63703 Dibenx(a )antivacens .82 < oo
101242 4.,y Benzofg.hlperylena 1.82 < 0.01

L L B U L3 L »

* Resudls are nol shown Jor readings thal wese nod deteclable,

A A A KAAAAMAAMAMAAMAMMAMAMMAMAMAMADMAMAMBAMAMAMALMAMAMMAMBMAMAMAMALALAAA

EMISSIONS VOL BAMPLED

Loamn
0.1443
o000
0.0200
01443
0.0200
01448
D,1443
0.0200
00200
0.0200
0.0200
00200
0.0200
0.0200
01445
0.0280
0.0280
0.0280
D.1443
0.0200
0.0200
0.0200

. 0.0200

0.0200
0.0200
0.n378
0.0200
0.0200
00200
0.0200

+ 0.0200

0.0200
0.0200
0.0200
00200
00280

D3CP
1.02
1.82
1.2
1.02
l.n2
1.02
1.02
I.82
l.oa
102
1.82
Loz
e
1.82
102

1.82
1.82
1.82
1.82
182
1.82
1.2
1.02
i.82
1.02
1.82
182’
1,02
1.02
i.02
1.02
1,82
1.82
.02
1.02

A A AAAAMAEAMAMAAMAMBAMAMAMAMAAMLAMAALMALMAAAMAAA

A A A K AAMA

5 & e et s e i e
P | | ) | J v
RUN #2 NUN #3 AVERAG
WEIGHT coL EMISSIONS VOL BAMPLED WEIGHT CcoL EMISSIONS  EMISBION
ua LoAMm DSCF Ma LBaIn LBAIR
0,08 < 0.1308 0.28 < 0.08 <. 00408
0.0l < 0.0200 0.28 < 0.01 < 0.0082
0.0 < 0.0200 6.20 < 0.01 < 00082
0,05 < 0.1300 a.28 < 0.05 < 0.0400
001 < 0.0260 6.20 < 0.01 < 0.0082
oos < 0.1300 a.28 < 0.08 < 0.0400
0.05 < 0.1300 0.28 < 0,03 < 0.0400
o0l < 0.0200 0.20 < 0.01 < 0.0082
0.01 < 0.0200 0.28 < 0.01 < 0.0082
0.01 < 0.0200 .20 < 0.01 < 0.0082
0.0l < 0.0280 0.28 < 0.01 < 0.0082
o.01 < 0.0200 0.28 < o.01 < 0.0082
0.0 < 0.0200 0.20 < 0.04 < 0.0082
oo < 0.0280 a.z0 < 0.0t < 0.0082
. 0.05 < 0.1308 0.28 < 0.08 < 0.0408
0.01 < 0.0280 828 | < 0.01 <  0.0082
0ot < 00200 s2 | < 0.01 < 00082
a.0l < 0.0200 8.28 < 001 < 0.0082
0.08 < 0.1300 8.28 < 0.05 < 0.0400
ool < 0.0200 6.2 < 0.0l < 0.0082
a0l < 0.0280 828 < 0.01 < 0.0082
0.0t < 0.0260 0.20 < ,0.01 < ' ooosz
0,01 < 0.0200 0.20 < ool < , ‘oo0oa2
0.01 < . 00200 0.28 < o.01 < 00082
o.01 < . 0.0280 0.28 < 0.01 < _ 00083
0.02 <  o0os60 .20 < "oo2 < *'oot04
0.01 < 00280 020 < 0ot < ' o0oo82
0.034 © 0.0052 a2 < 001" < 0.0082 0.0441
0.01 & 0.0200 0.28 < " o.00 < " 00082
0.01 < 0.0200 a.28 < 0.0t < 0.0082
ool < 0.0200 0.28 < 001 ' < 0.0082
0oy < 0.0200 0.28 < 0.01 < 0.0002
0.0 < 00200 0.20 < 0ol < ' oopoez
0.01 < 0.0200 6.20 < 0.01 <" ooos2
0.0 < 00280 0,20 < 0.01 < 0.0082
0.01 < 0.0200 a.28 < 001 < 0.0078




. 1r4+MECO COOPER INDUSTRIES

.GREY IRON SCRUBBER OUTLET

"y M’J‘LT“’LE ME'.TALS SR L L ST

Loy )

I b aheoprng ay

. by

NS N RUN# 1 RUN #2 RUN #23 RS " AVERAGE
K01 1o VOL SAMPLED WEIGHT COL. EMISSIONS VOL SAMPLED WEIGHT COL. EMISSIONS VOL SAMPLED WEIGHT COL. EMISSIONS EMISSIONS
- METAL e s DNOFS Ma LBAIR DSCF MG LBAIR DSGF MG LBAIR LOAIR ~
«+ Aluminum . 70.75000 1.17300 0.10000 63,49000 1.44400 0.12000 44.61000 2.36500 0.18000 0.13300
Antlmony 70.75000 0.00000 0.00000 63,40000 0.00000 0.00000 44.61000 0.00000 0.00000 0.00000
Arsenlc 70.75000 0.07590 0.00700 63.49000 0.07600 0.00700 44.61000 0.04950 0.00400 0.00600
Barlum 70.76000 0.02760 0.00200 63.49000 0.04560 0.00400 4461000 0.00550 0.00040 ' 0.00600
Chromlum 70.75000 0.43470 0.03065 63,49000 0.73720 0.06531 44.61000 0.37050 0.02010 0.04400
Gopper 70.75000 1.72500 0.15000 63.49000 2.50800 0.22000 4461000 0.88000 0.07000 0.15000
Lead 70.75000 1.72500 0,15000 63.49000 1.74000 0.15000 44.61000 0.71500 0.05000 0.12000
Manganase 70.75000 63,40000 44.61000 111.76000 8.50000 0.56000
Mercury 70.75000 0.00100 0.00016 63.40000 0.00060 0.00006 44.61000 0.00150 0.00012 0.00130
Nlckel 7075000 0.11730 0.01000) 63.40000 0,14440 0.01000 44.61000 4.34500 0,33000 0.17000
Berytlum 70.75000 0 0.00000 633,40000 1] 0.00000 14.61000 0.00550 0.00042 0.00100
Gadmlum 70.75000 0.00660 0.00900 63.40000 0.03000 0.00300 44.61000 0.03050 0.00206 0.00500
Coball 70.75000 0.08280 0.00700 63.49000 0.12160 0.01000 44.61000 0.04950 0.00400 0.00700
lron 70.75000 95.84100 0.52100 63,40000 105,56400 9.35000 44.61000 47.24500 3.62000 7.16000
Magneslum 70.75000 4.63200 0.41000 63.40000 8.36000 0.74000 44,61000 2.09000 0.16000 0.44000
Molybdenum 70.76000 0.00000 0.00000 63,49000 0.00000 0.00000 44.61000 0.03050 0.00300 0.00100
Selentumn 70.75000 0.62100 0.06000 63.40000 1.06400 0.09000 44.61000 0.16500 0.01000 0.05000
Shver 70.75000 0.00000 0.00000 63.40000 0.00000 0.00000 4461000 0.02200 0.00200 0.00070
Tin 70.75000 0.03150 0.00000 63.40000 0.49400 0.04000 44.61000 0.35750 0.03000 0,05000
Thanlum 70.75000 0.06210 0.00600 63.49000 0.07600 0.00700 44.61000 0.09350 0.00700 0.00700
2inc 70.75000 13.04100 1.15000 63.49000 9.12000 0.80000 44,61000 2.64000 0.20000 0.72000

Lo *** = SAMPLE ERROR
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MEGO GOOPER INDUSTRIES
NODULAR IRON SCRUBDER OUTLET
MULTIPLE METALS @My g g s “ T
LR 1 R LT T A A e F: 'ge Yy
fl oan e b il o . . . 5 " t. & % ¥ s & o Sl
: v Y b rRUNKT- . » RUN #2 . vtz e- ' . RUNMI AVERAGE
:": ;t i :VOLSAMPLED V\.{EiGHT COL. EMISSIONS VOL SAMPLED WEIGHT COL, EMISSIONS VOL SAMPLED WEIGHT COL. EMISSIONS EMISSIONS’
METAL .- ,' 1" DSGF Ma LesiR DSGF MG LD/AHIR DSCF i MG LBAt LBMR
Aluminum ' 57.12000 1.08800 0.17000 46.66000 2.04600 0.16000 17.13000 1.37200 0.23000 0.18700
Anllmony 57.12000 0.00000 0.00000 46.56000 0.00000 0.00000 17.13000 0.00000 0.00000 7" 0.00000
Arsenlc 57.12000 y 0.02130 0.00200 46.56000 0.00000 0.00000 17.13000 0.04410 0.00800 0.00300
Barlum 57.12000 0.04260 0.00400 46,56000 0.08820 0.00500 17.13000 0.01960 0.00300 0.00400
Chromlum §7.12000 0.71000 0.06000 46.56000 0.45260 0.04000 17.13000 0.28420 0.05000 0.05000
Copper 57.12000 1.20700 0.10000 46.56000 0.62000 0.05000 17.13000 0.56800 010000 0.08000
Lead 57.12000 1.49100 0.13000 4656000 0.62000 0.05000 17.13000 0.50000 0.10000 0.09000
Manganesa §7.12000 AN i A6.56000 T A 17.13000 268.56700 4,03000 4.93000
Mercury §7.12000 0.00110 0.00010 46,5G000 0.00050 0.00004 1713000 0,00200 0.00030 0.00010
Nickel 57.12000 0.24140 0.02000 46.56000 1.11600 0.09000 17.13000 1.51900 0,26000 0.12000
Derylllum 70.75000 ] 0.00000 63.49000 0. 0.00000 44.61000 0.00000 0.00000 0.00000
Cadmlum 70.75000 0.04260 0.00400 63.49000 0.02480 0.00200 44.61000 0.05390 0.00804) 0.00500
Caoball 7075000 011360 0.01000 63.49000 0.08060 000600 44.61000 0.03920 0.00700 0.00000
lron 70.75000 08.75350 B.03000 63.49000 00.03500 6.36000 44.61000 45.12410 7.80000 7.66000
Magneslum 70.75000 6.74500 0.60000 G3.49000 5.00000 0.46000 44.61000 1.56000 0.27000 0.44000
Molybdenum 70.75000 0.00000 0.00000 63,49000 0.00000 0.00000 4461000 0.00000 0.00000 0.00000
Selenlum - 70.75000 0.02300 0.00000 63,48000 0.62000 0.05000 44.6 1000 0.01960 0.00300 0.04400
Sliver 70.75000 0,00000 0.00000 62.49000 0.00000 0.00000 44.61000 0.00000 0.00000 0.00000
Tin 70.75000 1.10050 010000 63.49000 0.52700 0.04000 4461000 0.20420 0.11000 0.08300
Tianlum 70.75000 0.07810 0.00700 63.49000 0.05500 0.00400 44.61000 0.05390 0.00900 0.00700
2Zinc 70.75000 7.74610 0.69000 63.49000 3.70820 0.30000 44.61000 3.97390 0.68000 0.56000
*** = SAMPLE ERROR
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MECO ENGINEZRING
COCFER INDUSTRIE

93-354

Run Number & 2
Data set (01) (02)
Date 9=-15=83 9-15=-83
Locaticon GREY IRON GRZY IRON
INLET INLET
tart tine 09:05 11:50°
Znd tixme 09:50 13:05
Sarometric Pressure In. Eg 29.86 29.86
Static Pressure In. E20 0.15 0.15
Volume of Condensate Mls 14 13
Volume Sampled DCF 27.858 23.505
Meter Correction Factor 1.00 1.00
Square Rcot of Delta P 0.463 0.502
Orifice Pressure In. E20 2.21 0.37
Meter Temperature Deg. T 5é -
Flue Temperature Deg. F 554 - 889
Percent CO2 3 6.10 5.90
Fercent 02 % 13.50 13.40
Diameter of Nczzle In 0.376 0.2453
Arsa of Flue S¢g Tt 22.60 22.60
Saaple Tize Min 38 . 60
Weight Gain Grazms 1.9947 3.5065
Absolute Flue Pressure In. Eg 29.87 29.87
Ccrrected Sample Volume  DSCF _ 28.59 23.60
Moisture in Flue Gas % 23 2.5
Molecular Weight Lb/LkMole 29.27 29.19
Velocity cf Flue Gas FpS '35.80 44.84
Volume of Flue Gas ACFM 43,558 - 60,811
Volume of rlue Gas _DsCxM ¢ 24,6684 23,152
Dust Cecncentration Lb/DSCF 1.53E-04 3.27E-04
Dust Concentration Lbs /Eour 227.64 455,03
Dust Concentration Grs/ACF +55 .88
Dust Cecncentration Grs/DSCF 1.07 . 2.29
Isokinetic Rate 3 . .80.5 : 113.4

Averages: G

Stack Temperature 3 TAT2

Vol rlue Gas ACFM : . 56,136

Part Emis Lb/DSCF : *2.12E-04

Grs/ACF : : .64 _
Lbs/MBtu : 0

Tetal Scurce Analysis; Inc.
Particulate Test Analysis

W

L E T -

Percent 02

Lb/Hour
Grs/DSCF

3
(03)

§=-17-93
GREY IRON
INLET
08:42
09:47
2%.85
0.15

14
24.013
1.00
0.525
0.47

63

710
§.30
15.30
0.242
22.60
€0
1.7069

25.86
23.98

C
29.39
43.53
‘53,039
25,868
1.56E-04
243.60

" .48

1.09.
109.2

DSCFM

h a8 aE e
iy

PNy i

14.2

. 24,561

: 308.76
1.48
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Total Source Analysis, ‘Inc.
- Particulate Test Analysis

MZCO ENGINEZRING
COOPER INDUSTRIZES

93-354
Run Number 1
Data set . (04)
Date ] 9-16-93
Locaticen * NOD.- IRON
INLET
Start time 07:30
=nd time 08:45
Sarcometric Pressure In. Eg 29.85
Static Pressure In. E20 0.18
Volume of Condensate Mls 11
Volume Sampled DET 25.784
Meter Correction Factor . 1.00
Scuare Rcot of Delta P 0.548
Crifice Pressure e 220 0.54
Meter Temperature Deg. T 60
Tlue Temperatures Deg. 7 557
Fercent CO2 3 . 6.00
Fercent 02 5 12.20
Diameter of Nozzle In 0.242
Area cf TFlue Sg =t 22.60
Sample Tinme Min ' €0
Weight Gain Grams 12.0191
Absolute Flue. Pressure . In. Eg 29.86
Corrected Sample Volume  DSCTF 26.14
Moisture in Flue Gas ¢ % - 1.9
Molecular Weight Lb/LbMole 29.25
Velocity of Flue Gas FpSs 42,46
Velume of Flue Gas ACTH 57,584
Volume of Flue Gas . DSCFM 29,248
Dust Concentration Lb/DSCF 1.01E=03
Dust Concentration Lbs/Eocur 1778.51
Dust Concentraticn " Grs/ACT .3.64
Dust Concentraticn Grs/DSCT. =7.09
Isckinetic Rate Wt B . 1058.3
Averages:
Stack Temperature ' . :.: 914.7
Vol Flue Gas ACFM 69,613
Part Emis Lb/DSCF : 6.48E-04 g
Grs/ACF : 1.94 ¥
Lbs/MBtu : 0 . 8

B13,

2
(05)

9-16~-93
NOD. IRON
INLET
10:35
11:40

.. 29.85
+ 0.18
o
23.518
1.00
0.578
0.33

82

107s
6.00
12.80
0.242
22.60
=1e]
5.4552

25.86
22.87
2.8

- 29.18
54.92
74,481
“~ 24,878
5.25Z-04
785.10

e 24
=0 3,68

. 108.3

Percent 02

- + L+DIbfEour
: "% Grs/DSCF

3
(08)

$-16-93
NOD. IRCN
INLET
0Q:0-
00:0-
25.85
0.13

A [
15.541
1.00
0.588¢
0.43
T2
1313
&6.00
12.¢0
0.242
22.60
44
2.8427

25.86
15.40
- D
29.07
5€.61

76,773 ..
24,832

4.072-04
€06.50
S
2.84

99. 6.

LL]

DSCFM:

L T Y

12.9

26,319

.- 1056.83

4.54




Total Scurce Analysis, Inc.
- Particulate Test Analysis

MECO ENGINZERING
CCOPER INDUSTRIES

$3-354

Run Number 1
Data set (16)
Date §-16-93
Location NODULAR
QUTLET
tart time " 07535
Ind time 08:57
Barometric Pressure In. Eg . 29.88
Static Pressure In. E20 -0.65
Volume cf Concdensate Mls 152
Volume Sampled DCF 37.786
Meter Correcticn Factor .0.98
Square Root cf Delta P 0.670
Orifice Pressure In. H20 1.82
" Meter Temperature Deg. T g9
Flue Tenmperature Deg. F 105
Percent CO2 % 4.20
Fercent 02 3 16.00
Diameter of Nozzle In 0.250
Area cf Flue Sg Ft 12.83
Sample Time Min 60
Weight Gain Grams 1.0381
Absolute Flue Pressure In. Eg 28.80
Corrected Sample Volume  DSCT 37.78
Moisture in Flue Gas % 16.0
Molecular Weight Lb/LbMole 27 .51
Velocity of Flue Gas rs 3787
Volume of Flue Gas ACTHM 28,9138
Velume of Flue Gas DSCEM 22;614
Dust Concentration Lb/DSCF 6.06Z-05
Dust Concentration Lbs/Ecur 82.27
Dust Concentration Grs/ACT . 39
Dust Concentration Grs/DSCF L . .42
Isckinetic Rate e B =104.5

Averages: o =

tack Temperature — : 118.7

Vol Flue Gas ACTM : 33,154

Part Emis Lb/DSCF : 3.452Z-05

Grs/ACF : .20

Lbs/MBtu : 0

B14

2
(17)

§-16-93
NODULAR
OUTLET
30232
12:40
29.85

. =0.65
218
57.488
0.98
0.233
4.57

© 65
131
4.20
16.00
0.260
12.83
60
0.2262

- 29.80 .

“§7.14
1s.
27.59
. 54,15
41,633
31,432
8.72E-06
. 16.46
4,73E-02
6.112-02
¢ 105.3

. Percent. 02
DSCFM.

Lb/Eour

' Grs/DSCF

(18)

9-ig-93
NCDULAR
QUTLET
13:25
13355
29.85
-0.65
110
19.830
0.58
'0.679
2.00

65

120
4.20
15.00
0.260
12.83
30
0.3034

29,80
19,59

20.9
26.95
37.49

. ... 28,861

20,689
3.41E-05
42.39
® T

=)

109.7

16.0
24,912
47.04
.24




Total Scurce Analysis, Inc.

" Particulate Test Analysis

]

s

azited

Run Numker 3 2 3
Data set - (13) (14) (15)
Date 9 15= §=15~93 9=-%7-93
Lecaticn GREY I?ON GREY IRON GREY IRON
QUTLZET OUTLET OUTLET
Start time - 05181 11:41 08:35
£nd time _ - 10:15 13:00 09:45
Barometric Pressure In. Hg ~29.858 29.86 29.82
Static Pressure In. E20 -Q0.65 -0.65 w83
Volume of Concensate Mls - 84 74 - 90
| Volume Sampled DCT 54.78% 37.794 59.433
Meter Correction Factor - 10.98 - 0.98 0.98
Sguare Rcot of Delta P .. 0.870 0.640 1.020
-+ Qrifice Pressure In. E20 4.33 1.91 4557
i Meter Temperaturs Deg. T 63 * 9 63
“* Tlue Temperature Deg. F $5 103 ~310 :
Pexrcent CO2 3 4.29 4.20 -4.20
Fercent €2 3 16.00 16.00 ig.00
Diameter of Nozzle in - 0.250 0.250 0.280
Area of Flue Sg ¥t 12.83 12.83 12.83
; Sample Time ¥in 60 €0 €0
- Weicht Gain Gr 0.4325 0.3462 0.41468
Absolutes Flue Pressure In. Eg 29.81 29.81 9.77
- Corrected Sample Volume  DSCF _ 54.03 e BCNEE - 8824
* Moisture in Flue Gas % > 8B - 8.6 iR
Mclecular Weight Lb/LbMcle 28.54 28.34 28.56
Velocity of Flue Gas Fps 3 . 35:39 54.26
Volume of Flue Gas ACTM 40,730 27,164 41,772
Volume of Flue Gas DSCFX 3: 9¢€1 23,184 -35,918
Dust Concentration Lb/DSCF -.75;—05 2.06Z-05 1.542-05°
Dust Concentration Lbs/Eour ¢ 38 08 ; 28 76 - 33.28%
Dust Concentration Grs/ACF wkd 113 9.42E-02
Dust Concentraticn Grs/DSCT o= 1 _;--14 LiTelo
Isckinetic Rats e :=,94.1 §5.7 7855
Averacges:
stack Temperature : 102.7 Percent 02 :
Vol Flue Gas "ACFH : 36,555 .. DSCFM™:~?
Part Eais Lb/DSCF : 1.79E-05 "'Lb/Eour=:
 Grs/ACF : «33 Grs/Dsc* s W&
Lbs/M3tu : Q j:; s

MEZCO ENGINEZRING
COOPER INDUSTRIZ

§3-354

i6:0

31,688
33.36
*oaa




MECO ENGINEIRING
COOPER INDUSTRIES

33~3

wn

4

Total chrce Analys 8; Ine.
Particulate Test Analysis

Run Numter - 2 3
Data set (07) (08) (09)
Date 9=20-93 9-20-93 9=320-93
Lecaticen N IRON OUT N IRON OUT N IRON OUT
PM 10 PM 10 FM 10
Start time - 08:20 10:30 L2037
zZnd time : - 10:19 12:28 .+14:35
Barcmetric Pressure -In. Eg 29.51 .- 29.51 29,51
Static Pressure In. H20 . =0.65 -0.65 ;:=0.65
Volume of Condensate Mls . g 8P 112 60
Volume Sampled DCF 25.951 25.726 26.710
Meter Correcticn Factor . 0.98 0.58 - 0.93
Sguare Rocot of Deltz P : Q.478 0.478 0.478
Orifice Pressure Ian. E20 . 0+.23 0.23 0.23
Meter Temperature Deg. T 67 =78 ---78
Flue Temperature Deg. F 108 107 104
Percent CO2 3 ~5.00 5.00 5.00
Jexrcent 02 . 3 16.40 16.40 16.40
Dianeter of Nozzle - In . 0.164 0.164 0.164
irea of Flue Sg Tt 12.83 12.83 12.83
Saxzple Time Min 120 190 120
Weicht Gain Grzas 0.14SS 0.2212 0.2758
Absolute Flue Pressure In. Eg T 29.456 - 29.46 25,46
Correctad Sample Volume  DSCF .25.14 24.41 25.34
Moisture in Flue Gas e 9.6 17.8 --10.0
Molecular Weight Lb/LkMole 28.35 27.42 _28.31
Velocity of Flue Gas FpS 26.57 27.05 26.55
. Volume of Flue Gas .. ACEM" - 20,457 20 81s 20 437
Volume of Flue Gas - DSCF¥ - 16,972 15 623 16 943
Dust Concentration Lb/DSC“ 1.312-05 p 3 995—05 2 39;-05
Dust Concentration Lbs/Eour 13.39 ~-18.81 -.24.39..
Dust Cencentration Grs/ACF 7.79E-02 2r+10 . o
Dust Ccncentration Grs/DSCF 9.20E-02 g w33 o
Isckinetic Rate R - " 107.8 113.2 108.8
Averages: i % X ve = g e
Stack Temperature 2 105.7 : | Percent 0.,
Vol Flue Gas ACFY : 20,571 - . --. DsCFM':, -
Part Enis Lb/DSCF : 1.S0E-0S5 : <- Lb/Eour :
Grs/ACT : .10 ;.Grs/DSCF :
Lbs/MBtu : 0
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MECO ENGINEZRING
COOPER INDUSTRIZS

€3-354

Total Socurce Analysis,.'Inc.
Particulate Test Analysis

- - —
. - . . 4 e

o oa e - ‘ante -

Run Nunber 1 2 3 )
Data set (00) (11) (12)
Date 9=-21-53 §-21~93 9~-21-93
Locaticn G IRON OUT G IRON OUT G IRON OUT
- PM 10 FM 10 FM 10 .
tart tinme 08:00 08:00 10831
EZnd tine 09:59 10:00 12:47
3arcmetric Fressurs I Hg 29.70 29.70 25.70
Static Pressure In. B20 -0.65 ~0.65 -0.65
Volume of Concdensate Mls 48 43 €2
Volume Sampled DCF 25.945 15.400 26.033
Meter Ccrrecticn Factor 0.28 0.28 0.28
+ Sguare Root of Delta P 0.478 0.478 0.473
Orifice Pressure In. E20 0.23 0.23 0.23
i Meter Temperature Deg. T 75 77 .-73
Tlue Temperature Deg. T 108 108 102
Tercent CO2 3 £.00 4.00 £.00
Percent 02 % 21.60 21.60 21.60
; Diameter cf Nczzle In 0.184 0.164 © 0.164.
area cof Tlte Sg Fu 12.83 12.83 12.83
: Sample Time Min 1z0 S0 iza ¥
‘"~ Weight Gain Grams 0.2519 0.2812 0.2254
Absolute Flue Pressure In. Eg 29.65 28.65 28.65
Cecrrected Sample Voluze DSCF 24.91 15.69 25.08
Moisture in Flue Gas % 8.3 11.4 10.4 adnd®
Molecular Weight Lb/LbMole 28.55 ;28,19 28.31
Velocity of Flue Gas pS 26.44 26.61 26.42
Volume of Flue Gas ACTM 20,357 20,486 20,336
. Volume of Flue.Gas DSCFM 17,187 16,709 16,954 .
Dust Concentration Lb/DSCF 2.232-05 3.952-05 1.88E-05 O i
Dust Concentration Lbs /Eouxr 22,99 39.62 20.14
Dust Concentration Grs/ACTY " o ERCIT = A _ wpria
Dust Concentration Grs/DSCF .15 e 27 «~33
Isckinetic Rate R 105.5 gl b O 107.7 3L Ean
Averages: : i & b S S ) v
Stack Temperature 3 106.0 Berxrcent 02 : 21.6
Vol Flue Gas ACTH : 20,393=32" DSCFM : 16,950 2=+
Part Emis Lb/DSCF : 2.72E-05 Lb/Eour : 27.58
Grs/ACFT. :. 9. e =22%.& Grs/DSCT : T 19 =h
Lbs/MBtu : 0
B17



Total Source Analysis,. Inc.
- " . HcL Test Analysis

i L R T e ——

MECO ENGINEIRING paane vy
COOPER INDUSTRIES - T v
93-354
Run Number ) i _ 1 2 3 s -
Data set | _ _ (04) (05) ey
Date ) . 5-16-93  9-16-93 9-16-93
Location o NODULAR NODULAR NODULAR .
OGTLET OUTLET ovTrEr -
Start time | *07:35 " 10:32 13:25
End time 08:57 12:40 ;3:55‘
Barcmetric Pressurs In. BEg $25.85 'ﬁ9.35 29;53
Volume Sampled - DCF 37.786 57.489 15.830
Meter Correéticn ractor 0.928 ‘ 9328 0.%8 .
Crifice Pressure in. B20 1.92 4.57 2.00 2
Meter Temperature beg. ?_ _ 59 65 : 64
Percent 02 R ° 16.00 16.00 - . -16.00
EcL Collected ngs <0.1400 1:8800 <0.1400-
Corrected ;gﬁélewfoiugei; ﬁscg_mm.-ﬁaf.TS K= ’E?;i4 -uuzzéésé:f_- .
Volume of Flue Gas DscEM <22,614 -%£;4iéhf <20, 689 -3 v
EcL Conc _ LbS/DSCF  <8.17E-09  7.25E-08 <1.57E-08  ©-i-: i
EcL Eais Lbs/Hour  <1.10E-02 .13 <1.95E-02  :i3:#
EcL Conc . -1 pow <s.e2E-02.. : R m:_;i<.ié;:7T
EcL Conc . = crs/pscr '<5.723-d§;_:;5lb73;o;;gi%1iloz—oz—m' i
318
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Total Scurce Analysis, Inc.
"7 EcL’ Test Analysis

MECO ENGINEZIRING
COOPER INDUSTRIZS

93-334

Run Number

Datz set

Znd ti=zme

Barcmetric Pressure In. Eg
Voluxe Sam?led DCT
Meter Correcticn Factor
Orifice Pressure In. E20
Meter Temperature Dec. T
Percent 02 3
Hel Ccliecﬁéd' ﬁgs
Corrected Sample Volume  DSCF
Velume of Flue Gas " pscrx
EcL Cenc Lbs/DSCF
EcL Exis Lbs)Ecur
EcL Conc =' pou
HcL Conc = Gféfﬁsé?'

'16.00

0.1400

54.03
35,961
5.715-08 -
1.23E-02

6.022-02

- -

3.99E-05 "

519

2

(02)

§=15=93
GRZY IRON
CUTLET
11342
13:00
29.36

37.7¢%4

15£.00

0.1€00

" 36.91

23,184

9.55E-09 '

1.322-02
B oy

6. €SE-05

3

(03)

@=-17=-93
GRZY IRON
GUTLET

03:35

16.00

1.2000

'§9.24 °

35,918

4.462-08

9.625-02

-4‘7“‘ s

3.125-04



MECO ENGINZIERING
COOPER INDUSTRIZ

93-8383

Run Number

Datz set

Barometric Pressure

Volume Sampled

rifice Pressurs

(o]

Meter Temperaturs
Percent 02

Aluminunm qulected

Corrected Sample Volume .

Volume of Flue Gas
Aluminum Conc
Aluninum Emis
Aluminum Conc

Aluninum Cecnc

Total Source.Anglysis, Ings
Aluminum Test Analysis

feter Correcticn Facter

nGs

DSCF

_ Dscr

Lbs /DSCF

—

Lbs/Ecur
PPy

-

GES/DSCH .

(02)

S=15-53

. GREY IRON

QUTLET

 63.49

42,514

5.012-08

g X

3.51E-04 _

el

3

(03)

S=17=03
GHET TROM
OUTLET

03:35
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‘Total Sch;ce

timony -
¥=CO ENGINZEZRING
COOFE= INDUSTRIZES
93-8388 !
Run Number 1
Data set (04)
Date g-15-93
Location .~ GREY IRON
QUTLET

Start time 09:55
End tixe 10:22
3arometric Pressure In. Eg 29.86
Volune Sampled‘ DCTF 71.125
Meter Ccrrection Factor 0.98
Crifice Pressure In. E20 4.74
Mater Temperature Deg. Z 65
Tarcent 02 . % 21.60
intinony Collected mgs 0.0000Q
Corrscted Sample Volume ~ DSCF 70.75
Volume of Flue Gas DSCFM 47,545
Antimony  ‘Cenc Lbs /DSCF ’
Antimeny - Emis Lbs /Eour 0
Antimony Conc TPTM Ree

timeny “‘cone Gfé/béé?: R E

Analysis, Inc.
Test Analysis

21

2

(03)

g-15-93
GREY IRON
OUTLET
11248
13:00
29.86

64.815

21.60

0.0000

3

(06)

§-17-53
GREY IRON
OUTLET
08:35
0S:46

‘25.85



Totzl Source Analysis, Inc.

Arsenic | Test Analysis
MECO ENGINEZRING S
COOPER INDUSTRIE AT
§3-883
Run Numcer 1 2 3
Data set (07) (08) (09)
Date 9=15=93 §5313=53 9=17=963
Location GREY IRCN- GREY IRON GREY IRCN
| QUTLET OUTLET OUTLET
tart time | 09:55 11:45 08:35
End time 10:22 13:00 09:48
Barcmetric Pressure In. Eg 29.86 . 28.88 . .28.85
Volume Sampled DCF 71.125 64.815 44.838
Metexr Correction Facter 0.98 \ 0.288 _0.28
Orifice Pressure in. H20 4.74 3.87 ..1.86
Meter Temperature Deg. T : 65 72 : 61
Percent 02 % 21.60 21.60 21.80
Arsenic Collectead mCS 0.0755% -0.0780 _.0.0485
Corrected Sample Volume - DSCF ; 19+75 . 63.49 44.61
Volume of Flue Gas DSCFM 47,545 42,514 25,901
Arsenic Conc Lbs/DSCF  2.36Z-09 2.63E-09  2.44E-09
Arsenic Emis Lbs/Eouxr 6.74E-03 6.73E-03 3.80E-03
Arsenic Conc PEN 1.21E-02 1,352~-02 3.,258-02
Arsenic Conc Grs/DSCF 1.65E-05 1:84E-05. . 1.71E-0S5

N
[ 8]
9]
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MZCO ENGINEZRING
COOPER INDUSTRIES

§3-3838

Run Number 2 2
Data set - (10) (11)
Dzte 9-1%~53, §=15-93
Lecaticn - GREY IRCN - GREY IRON
- OUTLET OUTLET
Start tinme 09:55 11:45
End tize 10:22 13:00
Barometric Pressure In. Eg 29.86 29.86
Volume Sampled DCF 71.125 64.815
Meter Correction Factor 0.58 0.98
Crifice Pressure In. E20 4.74 3.87
Meter Temperature Deg. T 3 63 .72
FPercent 02 N % . 21.60 21.60
Barium Collected mcs 0.0276 0.0456
Corrected Sample Volume - DSCF 70.75 63.49
Velume of Flue Gas DSCrM 47,545 42,514
Barium « Conc Lbs/DSCF . 8.6Q0E-10 1.58E-09
Bariunm Emis Lbs/Eour:  2.45E-03- 4,03E703
Barium - Conc .., PPM 2.40E-03 4.43E-03
Barium Conc. Grs/DSCF.  6.02E-06-  1.10E-05,

_Total. scurce Analysis,. Inc.

Barium.. -

_.. Test Analysis

3

(12)

9=317=-53

GREY IRON

QGTLET
08:35
Q9:486

29.85

4.838

0.¢38
1.86
61
21.60

0.0053

-25,802
2.71E-10
4.22E-04
7.612-04

1.90E-06

R .



Total Scurce Analysis,-Inc.

Chromium - * - Test Analysis
MZCO ENGINEZRING
COOPER INDUSTRIES
53-888
Run Number 1 2
Data set (13) (14)
Date i 9-15-93 9-15-93
Location GRZY IRON GREY IRON

Barometric Pressure In. Eg
Volume Saapled DC?
Meter Correction Factaor

Orifice Pressure " In. E20
Meter Temperature Deg. ¥
Percent 02 - %
Chremium Collected mSSs
Ccrrected Sample Volume = DSCF
Velume of Flue Gas - DSCFM
Chromium Conc L5s/DSCF
Chromium Enis Lbs/Ecur
Chromium Conc “eEM
Chromium ‘Conc - Grs/DSCF-

29.86

Tk 125

21.60

' 0.4347

T

9. 48E-05"

54}
.k
i

OUTLET
11:45
13:00

- 29,886

64.815

0.7372

63.49
42,514

2.56E-08

6.53E-02 -

R i

1798047

3

(13)

B=17-93
GREY IRON

CUTLET

445831

125,901
1.872-08

2:91E=02

care
e
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Total Source Analysis, Inc.
Copper .~ .. Test Analysis

MECO ENGINEERING el T T o
COOPER INDUSTRIES R
$3-583 -T
Run Number : 1 2 - S

Data set - (18) (17) (18)

Date 9=15-53 S=i8=53 9=17-583

Location GR_‘-'-_".'.“' "RO?I_ . GREZY IRON GREY IRON

O??LET CUTLET QUTLET

Start time 09:55 11185 08:35

End time 10:22 13:00 09:46
Barometric Pressure In. Eg 29.88 29.86 29.85

Voluﬁe Sampled o 71. ;.25 64 .815 44, 83‘3

Meter Correction Facter 0.98 0.98 © 0.98

Crifice Pressure In. E20 4.74 3 .37 -185

Metér Temperature Deg. T 65 . 72 LBR

Fercent 02 . % 21.60 , 21.60 zl:qq_ . "
Coppexr . Collected TGS - 1.7250 2.5080  0.8300

Corrected Sample Volume: DSCF . 70.75 "63.492_ sl 44.61 s
Volume of Flue Gas . DSCFM 47,545 42,514 ..25,901 ’
Copper .. Comc  Ibs/DSCF  5.378-08  8,713-08  4.342-08 . .
Copper Emis Lbs/Hour . .15 | ceamin22 6.73E-02 s
Copper . Conc ~ PPM et 32 pon <52 cp RBB —
' Copper .. Cenc .  Grs/DSCF  3.76EZ-04.  6.09E-04  3.04E-04 o

3T BaS




Total Source’

Taad
MECO ENGINEERING

COOPEZR INDUSTRIES

93-8338

Run Number

Data set -
Date

Locaticn

tart time

End time )
Barometric Pressure In. Eg
folume Sazpléa DCF
Meter Corracticn Factor
Orifice Fressure In. E20
Metar Temperature Deg. T
Fercent 02 | %
Lead Collectecd ncs
Corrected Sample Volume = DSCF
Volume of Flue Gas " DscEM
Lezd L 1hs/DSCF
Lead ) 'iﬁis Ii%]ﬁour
Lead * cone 2. ppy
Lead " Cone - GQEYSECF

-

a9 60

1.7250

5.357E-08
.15
9. 97E-02

_— - -

3.76E-04"

hﬁalysiéﬁflnc.
Test Analysis

2

(20)

8-15~593
GREY IRON
OUTLET
11:45
13:00
25.86

€4.815

21.60

w4 7480

s §3.48
“42,514

¢ 07%-v%

P I T,
e

R I

3

(21)

9-17-93
GRZY IRON
OUTLE
08:35
0S:46
29.85

44,838

21.60

0.7150

ey B

25,901
3.53E-08
5.455-02

§. 55802

a -
T -
o -
g -
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_Total Source Analysis, .Inc.

Manganese .

MZCO ENGINEERING
COOPER INDUSTRIZES

93-888 ¥

Run Numker

Data set

Date

Location

Start time

Znd time

Barometric Pressure
Volume Sampled DCF
Meter Correction Factor

In. EZ0

Qrifice Pressure

eter Temperzture Deg. T

Percent 02 . 3
Mznganese .Collectad prr{og
Corrected Sample Volume - DSCTF
Veolume of Flue Gas : _DsCrM
Manganese - Conc Lbs /DSCF
Mznganese Emis Lbs /Hour -
Manganeses n.ConE : ¢t PEM
Manganess - - Conc . = Grs/DSCF _

* Sample Error

1

- (22)

S=1 5203

 GRTY IRON

OUTLET
08:55
10:22
29.86

11125

327

ity

- Test Analysis

2

(23)

S=15--23
GREY IRCN

QUTLET

-.21.60

%=0.0000

(LL

3

(24)

9-17-93
GREY IRCN
OUTLET
08:35
09:46
29.85
44.838
0.98

1.86

. sl.

.38.67

3.86E-02



Total Source Analysis, Inc.
Test Analysis

Mercury

MECO ENGINZZRING

COOPER INDUSTRIES

S3-83838

Run Number

Daté set

Datea

Lececation

Start time

Znd time

Barometric Pressure In. Eg
Volume Sam@led DCF
Meter Correcticn Factor
Orifice Pressure In. E20
Méter Temperature Deg. F
Percent 02 - =
Mercury Collected ngs
Corrected Sample Volume * DSCF
Volume of Flue Gas DSCEM
Mercury © Conc Lbs /DSCF
Mercury "Exis Lbs /Ecur
Mercury Cenc - PPM
Mercury Conc Grs/DSCF

21.€0

0.0018

70.75
‘47,545
5.61E-11
1.60Z-04
1.072-04

3.92E-07

-

828

2

(26)

§=15=93
GREY IRCN

QUTLET

21.60

0.0008

63.49
42,514

2.22E-11

GREY TRON
QUTILET

08:35
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. Total Source Analysis, Inc.
~-- Test Analysis

Nickel- :

MZCO ENGINZZERING
CCCPER INDUSTRIZS

$3-833

Run Number

Start time
=nd time
Barcmetric Pressure s O

Volume Sampled - - Dcs

-4 Meter Correcticn Factor.

OCrifice Pressure In. E20

-
=
-

Meter Temperature Deg.
Percent 02 . |
Collected

Nickel ' . mGs

Corrected Sample Volume - DSCF

Volume cf Flue Gas . DSCF¥
Nickel Conc. Lbs/DSCF
Nickel Emis Lbs/Ecur
Nickel Conc PEM
Nickel * Conc.. Grs/DSCF

- (28)

9=15=93

GREY. IRON.

OUTLET
.05:55
10:22
29.86
71.125
0.98
4.74
65
21.60

0.1173

T 70.75
47,545
3.652Z-09
1.04E-02
2.39E-02

2.55E-05

2

(29)

9=~15-93
GREY IRON
OUTLZT
11:45
13:00
29.86

64.815

. 63.45.

:42,514
5.012-09
1.27E2-02

3.28E-02

3.51E-05:

CREY IRON
QUTLET

03:35

25,901
2.14=-07
= 3T s

-1.40

1.50E-03



. Total Source Analysis, Inc.

Beryllium *°

MZCO ENGINEZRING

COCPER INDUSTRIES

S3-003 %
Run Number 1
Data set (01)
Date ‘ §=15-93
Lecation GRZY IRON -

OUTLET

taxt time ~ 8355
Ind tixze 3022
Barcmetric Pressure In. Hg 29.86
Volume Sanmpled | DCF 71.125
Meter Correction Factor 0.58
Orifice Pressure In. E20 4.74
Eéter Temperature Deg. T €5
Percent 02 - - -~ - 21,60
Berylliunm Collected prilof " 0.0000
Corrected Sample Volume'- DSCF 7075
Volume of Flue Gas DSCFM 47,545
Beryllium Conc Lks/DSCF . 0
Beryllium Fmis Lbs/Eour o
Seryllium - Conec o PR S
Beryllium : ". Conc Grs/DSCF* TER=X3 07

- 830

Test Analysis

2

(02)

8-15-93
GREY IRON
OUTLET
11:45
13:00
29.86

€4.815

21.80

0.0000

08:35
09:46
29.85

44.838
1.86

21.60

0.0055

. 44,61

25,901
2.71E-10
4.222-04
1.16E-02

1.90E=-06
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Totz1l Source
Cacmium - - -

- MECO ENGINZZRING
COCPER INDUSTRIZS
23-003
Xun Number
Data sat
Date
Locaticn
Start time
End tinme
Earometric Pressure In. Eg
Volume Sampled ' ‘DCT
' Meter Correcticn Factor
Orifice Pressure In. E20
xéter Teaperature Deg. T
Percent 02 3
Cadmiunm © Collected . mGS

OO |

Corrected Sample Volume - DSCF

Volume of Flue Gas - DSCTHM
Cadnium Conc Lks/DSCT
Cadmium Emis Lbs /Houx :
Cadmium . Cone To-IPTM
Cacdmium - Cenc Grs/DSCF ™

1

(04)

§=18-93

GREY IRON.

QUTLET
09:55
©10:22
29.86

71.125

0.0966

70.75
47,545
3.01E-09

8 .58E-03

1.03E-02..

2.10E-05

'B31

-

Analysis; Inc.
Test Analysis

2

(05)

9-15~93
GREY IRON
QUTLET
11:45
13:00
29.86

€4.815

21.60

0.0380

'.53a49-"r:

42,514
1.31E-09.
3.36E-03.
4,512-03

S.23E~Q6:C

3

(08)

$=-17-93
GREY IRON
CUTLET
08:35
02:48

25.85.

0.0385

44.61°
:25,901 .
1.S0E-08 -

2.95E-03



Total Source Analysis, Inc.
. Cobalt Test Analysis

MZICO ENGINEZZRING ;h.f

COOPZR INDUSTRIES £ e th e
€3-003 -
Run Numkber 1 2 3

Data set i (07) (08) (09)

Date 9=15=93 8-15-83 GwiT=83

Locaticn -y GREY IRON . GRZEY IRON GREY IRON

OUTLET OCTLET CUTLET

tart tixe 09:55 11:45 08:35

Znd time 10:22 13:00 0c:46

Barometric Fressure In. Eg © 29.86 29.86 29.85
Volume Sampled DCF 71.125 '€4.815 44.838 &
Meter Correction Facter 0.8 0.98 0.c8 i
Orifice Pressure In. E20 4.74 . 3.87 1.86 . =
ﬁéter Temperature Deg. F €5 72 61
Fercent 02 ‘ 3 21.60 21.60 21.60

Cobalt Collected 3 ncs 0.0828 0.1216 . 0.04585
Corrected Sample Volume .- DSCF 70.75 63.49 « . 44.61 ?'
Volume of Flue Gas DSCFM 47,545 .42,514 25,201 -
Cobalt Cenc. Lbs/DSCF . 2.58E-QS. 4.22E-09 2.44E-09 ZE.
Cobalt Emis -. Lbs/Houx 7.36E-03 - 1.07E-02. 3.80E-03 R 2
Cobalt Conc:..-_. ~ o PPN 1.68E-02 2.75E-02 1.59E-02 -
Cobalt Conc".~: 7 .. Grs/DSCF : 1.80E-05,. 2.95E-05. 1.71=-05 ESE



5

* Total Source A.nalysig'-,-" Inc.
ron Test Analysis -~

woranid
—.a.—-u

MZECO ENGINEEZERING _-_.-_.;-_"_'.m.’.._ _:,—"
COOPER INDUSTRIZS } - S ha AR

PR

$3-003
i
i‘ s
., Run Number ’ 1 2 3
! l Data set (10) (11) (12) A
1 1 Date §-15-93 9~15-93 9-17~93
) ] Location ' GREY IRON GREY IRON GR=Y IRON Shla
, : OUTLET OUTLET OUTLET
'! Start tine | 05:55 11:45 08:35
: End tinme " 10322 13:00 0S:45
1 __ Sarcmetric Pressure In. Eg 25.86 29.86 :29.85
= Volume Sampled “peE " 71.125 64.815 LSS S e B
; i Meter Correction Facter 0.$8 . 0.58 - Q.c8 -
’_ Orifice Pressure in. E20 4.74 ‘. 3.87 1.86 T
-}!éter Temperature Deg. T 65 + 73 [ KR
; Percent 02z -~ 3 % <21.60 21.60 21.80 = "=°
~ Iron Collected - ags 95.8410 105.5640 47.2450 - 4
2 _ Corrected Sample Volume: - DSCT ©70.75 63.49 - - 4463 et 2
! H Volume of Flue Gas ' DSCFM 47,545 42,514 25,501 = o AfL=E
; “i Iren cone & Lbs/DSCF-  2.98E-06 - 3.66E-06"- 2.332-06 = -
- Iron Emis Lbs/Hour ™ %.52 Tre,35-- 3.62%2 8=
“ Iron Conc .- PPM -20.57 %25.24 16.08° % FlaT6T s
' :_; IronConc - ~-:-.°' Grs/DSCF:- 2.09E202-%f 2.56E-02-° 1.632-02°- B SEARS Y
1
__,f ¢07 B33




. Total _Source Analysis, Inc.
Magnesium Test Analysis

MECO ENGINEERING
COOPER INDUSTRIES

¢3-003

Run Number

Data set

Ind tize

Barcmetric Pressure In. Eg
Volume Sampled DCF
Meter Correction Factor

Crifice Pressure If. E20
Meter Temperature Deg. F
Pexcent 02 : O
Magnesium Collected ngs
Corrected Sample Volume - A DSCF
Volume of Flue Gas - DSCTM
Macnesium Conc Lbs /DSCF
Magnesium Emis Lbs/Eour
Magnesium Conc - ;- PPM
Magnesium Conc_.: : Grs/DSCF,

GREY IRON
QUTLET
09:585

10:22

- 21.60

41

732,28

GREY IRON

OUTLET QUTLET
11:45 08:35
13:00 09:46
25.86 25.85

64.815 44,833

0.58 « 0,98

3.87 L8
72

21.60 21.60

8.3600 2.0500:
63.49 ..__. 44.61

42,514 25,901

2.90E-07. 1.03E-07

w74 .16

w2 4.59 1,63

2.03E-03~: 7.23E-04

a4 B

G177 =83

GREY IRON

8L 1.
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MECO ENGINEERING
COOPER INDUSTRIES

93-003

Run Number

Data set

Date

Location

Barometric Pressure

Volume Sampled

. Total Source Analysis, Inc.
- Molybdenum Test Analysis

- In. Hg

DCF

Meter Correction Factor

Orifice Pressure
Meter Temperature

Percent 02

Molybdenum Collected

In. H20
Deg. F
: %

mgs

Corrected Sample Volume °. DSCF

Velume of Flue Gas

Molybdenum Conc - .-

Molybdenum Emis
Molybdenum Conc

Molybdenum Conc .

DSCFM
Lbs /DSCF
Lbs/Hour -

PPH

Grs/DSCF~

i

(16)

9-15-83

GREY IRON

OUTLET
09:55
10:22
29386

TL+125

21.60

0.0000

:~ B35

" GREY IRON

OUTLZET
11:45
13:00
29.86

64.815

72

21.60

0.0000

3

(18)

9-17-93
GREY IRON
OUTLET
08:35
09:46
29.85

44.838

61

21.60 -

0.0385

44.61

25,901

1.90E-09
2.95E-03
7.62E-03

1.33E-05




Total Source Analysis, Inc.

Selenium -

MEZCO ENGINEERING
COOPER INDUSTRIES
93-003
Run Number 1
Data set (19)
Date S=15=93
Location GREY IRON

OUTLET
Start time 09:55
End time 10:22
Barometric Pressure In. Eg 29.86
Volume Sampled .-DCF 71.125
Meter Correction Factor 0.98
Orifice Pressure In. H20 4.74
Méter Temperature Deg. F €5
Percent 02 3 21.60
Selenium Collected - mgs 0.6210
Corrected Sample Volume -': DSCF 70.75
Volume of Flue Gas . DSCFM 47,545
Selenium ~ Conc Lbs/DSCF 1.93E-08
Seleniunm Emis Lbs /Hour 5.52E-02
Seleniun . Conc PPM 9.42E-02
Selenium *« ConG Grs/DSCF 1.35E-04

" B36

Test Analysis

2

(20)

9-=15+93

* GREY IRON

OUTLET

11:45

13:00

29.86

€4.815

21.60

1.0640

63.49 -

42,514

3.69E+08-

9.42E-02

<17

2.58E-04--

3

(21)

. §=»)7=93
GREY IRON
OUTLET
08:35
09:46

29.85

44.838 .

0.¢8

1.86

61.-

21.60

0.1650

44.61 -

25,901
8.15E-09
1.26E-02.
3.,97E-02>

5.70E-05"

- i
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Total Source Analysis, Inc.

SilYé:'f,, 

MECO ENGINEERINé

COOPER INDUSTRIES

§3-003
Run Number

Data set

Date

Location

tart time

znd time
Barometric Pressure In. Hg
Voluﬁe Sampled.- ; DCF-
Meter Correction Factor
Crifice Pressure In. B2O
Meter Temperature Deg. F
Percent 02 - %
Silver Collected mngs
cﬁrrected Sample Vclume - DSCF
Volume of Flue .Gas : DéQFH
Silver Conc Lbs/DSCF
Silver Emis Lbs/Hour
Silver - Conc < . PPM .
Silver . Conc Grs/DSCF -

A

(22)

9—15—93

GREY IRON

OUTLET
g9i55
10:22
29.886

71.125

21.60

0.0000

B37

Test Analysis

2

(23)

S=15=83
GREY IRON
OUTLET
11:458
13:00
29.86
64.815
0.58

3. 87

T2
21.60

0.0000

3

(24)

SR eaR
GREY IRON
OUTLET

08:35

09:46.

29.85

44.838

61
21.640

0.0220

s B L

25,901

1.08E-09
1.68E-03
3.87E-03

7.61E-06



MECO ENGINEERING
COOPER INDUSTRIES

93-003

Run Number

Data set

Date

Location

Start time

End time

Barometric Pressure

Volume Sampled

Meter Correction Factor

Orifice Pressure
Meter Temperature
Percent 02

Tin Collected

Corrected Sample Volume

Volume of Flue Gas
Tin Conc

Tin Emis o

Tin Conc

Tin Conc

1 2

(25) (26)

9-15-93 9-15-93

GREY IRON GREY IRON

OUTLET OUTLET

09155 11:45

10222 13:00

In. Hg 29.86 29.86

DCF 21,125 64.815

0.98 0.98

In. H20 4.74 3.87

Deg. F €5 72

$ 21.60 21.60

mgs 0.9315 0.4940
DSCF 70.75 63.49

DSCFM "47,545 42,514
Lbs /DSCF 2.90E-08 1.71E-08
Lbs /Hour 8.28E-02 4.37E-02 -

PPM 9.40E-02 5.55E-02

Grs/DSCF

Total Source Analysis, Inc.
- Tin Test Analysis

2.03E-04

1.20E-04-"

3

(27)

8=317<93

GREY IRON

. OUTLET
08:35

09:46

29.85 -

44.838

21.60

0.3575

44.61

25,901
1.76E-08
2.74E-02
5.72E-02

1.23E-04
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.Total_Source Analysis,-Inc.
: . Titanium.Test Analysis-

MECO ENGINEERING
COOPER INDUSTRIES

83-003
Run Number 1 2
Data set 2. (28) (29)
Date g=15=93 9=15~93
Location GREY IRON  GREY IRON
_OUTLET OUTLET
Start time 09:55 11:45
End time 10:22 13:00
Barometric Pressure In. Hg 29.86 29.86
Volume Sampled - DCF: :71.125 64.815
Meter Correction Factor, 0.%8 0.98
Orifice Pressure In. H20 4.74 3.87
Meter Temperature Deg. F 65 . 73
Percent 02 2 21.60 21.60
Titanium Collected mgs 0.0621 0.0760
Corrected Sample Volume ', DSCF 7075 . 63.49 .. _
Volume of Flue Gas .. DSCFM . 47,545 . 42,514
Titanium Conc Lbs/DSCF 1.83E-09" 2.63E-09"
Titanium Emis Lbs /Hour 5.52E-03 6.73E-03
Titanium Conc »- . _PPM 1:55E-02 2.11E-02
Titanium Conc-: . Grs/DSCF: 1.35E705:  1:84E-05:

{1839

3

(30)

§-17-93
GREY IRON
OUTLET
08:35
09:46
29.85
44.838
0.98
.1.86

- 61
21.60

.0.0935

~:, A4.61

- 25,901

4.62E-09
7.18E-03
3.71E-02

3.23E-05

ot

- -




Tétal
Zinc
MECO ENGINEERING
COOPER INDUSTRIES
93-003
Run Number
Dafa set
Date
Location
Start time
End time
Barometric Pressure In. Hg
Volume Sampled‘ DCF
Meter Correction Factor
Orifice Pressure In. H20
ﬁeter Temperature Deg. F
Percent 02 %
Zinc Collected ngs
Corrected Sample Volume = DSCF
Volume of Flue Gas - DSCFM
Zinc Conc Lbs /DSCF
Zinc " Emis- Lbs/Hour’
Zinc Conc ) PPM
Zinc " Conc Grs/DSCF

Source Analysis, Inc.
" Test Analysis

1

(31)

9-15-93
GREY IRON
OUTLET
09:55
10222
29.86

71125

€5

13.0410

70.75

47,545

4.06E-07

2.84E-03"

2

(32)

9-15-93
GREY IRON
OUTLET
11:45
13:00
25.86
64.815

.98

3.87-

72
21.60

" 851200

63.49

42,514

3.16E-07

2.21E-03

3

(33)

9-17-93
GREY IRON
OUTLET
08:35
09:46
29:85

44.838

21.60

2.6400

T 44.61

"25,901

1.30E-07 -

.20°

-76- I

9.13E-04 -



MECO ENGINEERING
COOPER INDUSTRIES

$3-888

Run Number
Data set
Date

Location

Start time

End time

Barometric Pressure

Volume Sampled

~ Total Source. Analysis, Inc.

In. Hg

DCF

Meter Corrgction Factor

Orifice Pressure
Meter Temperature

Percent 02

Aluminum Collected

Corrected Sample Volume .

Volume of Flue Gas
Aluminum Conc
Aluminum Emis
Aluminum Conc

Aluminum Conc

In. H20
Deg. F
2

 mgs

. DSCF
. DSCFM
Lbs /DSCF
Lbs /Hour
pe

Grs/DSCF

1

(31)

9-16-93

NODULAR
OUTLET
07:50
09:00
29.85

57.024

. 16.40

1.9880

:_57.12
38,640
72673-08
5

1.09

5.37E-04

 B41

i
s

luminum Test Analysis |

€6
16.40

2.0460

.46.56

28,006
9.68E-08.
T

- ] e

. snd 88

6.78E-04

e - S o

- - - - e e

(33)

89-16~93
NODULAR .
OUTLET

13:30

14:00

29,85 .

17.484

16.40

.%1.3720

: 5 W s R

22[385 R 1., N

. -t v se.

1.76E-07 ot

S smtae w

1.23E-03 P T Lot i



‘Total Scurce Analysis, Inc.
~ Test Analysis

Antimony
MECO ENGINEERING
COOPER INDUSTRIES
93-888
Run Number
Datﬁ set :
Date )
Location
Start time
End time
Barometric Pressure In. Eg
Volume Sampled DCF
Meter Correction Factor
Orifice Pressure In. H20
ﬁeter Temperature Deg. F
Percent 02 %
Antimony Collected ngs
Corrected Sample Volume - DSCF
Volume of Flue Gas " DSCFM
Antimony  Conc Lbs /DSCF
Antimony Emis Lbs/Hour
Antimony * " Conc - ‘ppM
Antimony “Conc: Grs/DSCF*

16.40

0.0000

- 87,12

(35)

9-16-93
NODULAR
OUTLET

10:32

12:45
© 29.85
47.228

0.98

16.40

0.0000

(36)

9-16-93
NODULAR
OUTLET
13:30
14:00

29.85

17.484

0.98
1.06
- 68
16.40

' 0.0000
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Total Source Analysis,. Inc.

'Arsenlc L

MECO ENGINEERING
COOPER INDUSTRIES

S3-888

Run Number
Dazta set
Date

Location

Start time

End time

Barometric Pressure In. Eg
Volume Sampled . DCF
Meter Correction Factor .
Orifice Pressure In. E20
Meter Temperature Deg. F
Percent 02 . - %
Arsenic Collected ngs
Corrected Sample Volume . DSCF
Volume of Flue Gas - DSCFM
Arsenic Conc Lbs/DSCF
Arsenic ~Emis Lbs/Eour
Arsenic Conc ¢c- PPM -
Arsenic Conc rs/DSCF .

1

s $37)

9-16-93
NODULAR
OUTLET
97:50
. 09:00
_29.85

57.024

16.40

0.0213

57.12

38,640

Radperdo
ek
4.228-03

5.75E-06 .

u B43

Test Analy515

(38)

9=16=93
NODULAR
OUTLET
10:32
12:45

25.85

. 66
16.40

0.0000

(3%)

9-16-93
NODULAR
OUTLET
13:30
14:00

29.85

17.484

0.s98
1.06
68
16.40

- 0.0441

:‘121131

22,385

Besiifs
7.62E-03
2.91E-02

3. 97L-05

-t



Total Source Analysis, Inc.
Test Analysis

Barium
MZICO ENGINEERING
COOPER INDUSTRIES
g3-888
Run Number
Data set
Date
Location )
Start time
End time
Barometric Pressure In. Hg
Volume Sampled DCF
Meter Correction Factor
Orifice Pressure In. H20
Méter Temperature Deg. F
Percent 02 %
Barium Collected ' mgs
Corrected Sample Volume - DSCF
Volume of Flue Gas " DSCFM
Barium  Conc Lbs/DSCF
Barium " Emis Lbs /Hour
Barium Conc - -~ pPM
Barium = cong - Grs/DSCF

i

1l

(40)

9-16-93
NODULAR
'OUTLET
"07:50
09:00
29.85

57.024

B T (o B

38,640

1.64E-09 -

3.81E-03

4.60E-03

l -'-1‘52.-_‘0“5‘ ‘

L B44

(41)

9-16-93
NODULAR
OUTLET
10:32
12:45
29.85

47.228

€6
16.40

0.0682

“46.56 %"

28,006

3.22E-09" -

5.42E-03 -

9.04E-03

2.26E-05-~

2
3

7

3

(42)

9-16-93
NODULAR
OUTLET
13:30
14:00

- 29.85
17.484
0.98
1.06

16.40

0.0126

17 35"

22 385"
.52E-09

.38E-03

_-—

.06E-03

1.76E-05

68
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Total Source. Analysis,- Inc.

Chromium = ..~

MECO ENGINEERING
COOPER INDUSTRIES
93-883
Run Number 1
Data set (43)
Date 9=-16-93
Location NODULAR

 OUTLET
Start time 07:50
End time 09:00
Barometric Pressure In. Eg 29.85
Volume Sampled DCF 57.024
Meter Correction Factor 0.98
Orifice Pressure In. H20 3.05
Meter Temperature Deg. F 59
Percent 02 % - 16.40
Chromium Collected ngs 0.7100
Corrected Sample Volume . DSCF 57.12
Volume of Flue Gas DSCFM 38,640
Chromium Conc =~ Lbs/DSCF- 2.74E-08
Chromium . Emis Lbs/Hour 6.35E-02
Chromium Conc - - PPM -+ 420
Chromium :Conc’. - Grs/DSCF * 1.91E-04- -

B45

Test Analysis

2

(44)

9-16-93
NODULAR
OUTLET
10:32
12:45
25.85

47.228

. 686
16.40

0.4526

46.56

28,006

2.14E-08

3.60E-02 -

= .18

1.50E-04-"

3

(45)

9-16—93
NODULAR
OUTLET
13:30
14:00
29.85

17.484

‘ &8 °
16.40

0.2842

i L

22,385

3.65E-08

4.91E-02

iy

2.56E-04



Total Source Analysis, Inc.
Test Analysis

Copper

MECO ENGINEERING

COOPER INDUSTRIES

93-888

Run Number

Data set

Date : .
Location

tart time

End time

Barometric Pressure In. HEg
Volume Sanmpled . DCF
Meter Correction Factor
Orifice Pressure In. H20
Meter Temperature Deg. F
Percent 02 3
Copper Collected mgs
Corrected Sample Volume @ DSCF
Volume of Flue Gas DSéFM
Copper Conc Lbs /DSCF
Copper Emis Lbs/Hour .
Copper Conc ~: PPM
Copper Conc Grs/DSCF

16.40

1.2070

57.12
38,640

4.65E-08

«10.

.28

3.26E-04_;

B46

2

(47)

9-16-23
NODULAR
OUTLET
10:32
12:45
29.85

47.228

66
16.40

0.6200

*46.56 - -,

28,006

2.93E-08

4.93E-02_.

R 7 |

3

(48)

§=16-93
NODULAR
QUTLET
13530
14:00
29.85

17.484

16.40

0.5880

~E7.33
22,385
7.56E-08
s b
== %45

5.29E-04
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Total Source Analysis, Inc.
-=! " Test: Analysis

Corrected Sample Volume - DSCF

Volume of Flue Gas - DSCFM
Lead ggpcl Lgs/DSCF
Lead Eﬁis Lbs /Hour
Lead _p;nc PPM
Lead ‘.ggqc_‘ GQ;/DSCF

- Lead: -
MECO ENGINEERING =,
COOPER INDUSTRIES
g3-888
Run Number
Data set
Date
Location
Start time
End time
Barometric Pressure In. Hg
Volume Simpled DCF
Meter Correction Factor
Orifice Pressure In. EH20
' Meter Temperature Deg. F
‘ Percent 02 %
Lead Collected ngs

(49)

9-16-53
NODULAR
OUfLET
0?:50
08:00
25.85
57.024

0.28

59
16.40

1.4910

_57.12
;%8,640
5.75E-08
.13

. +10

4.02E-04

2

(50)

8~16=93
NODULAR
OUTLET
10:32
12:45
29.85

47.228

-1
16.40

0.6200

. 46.56

.28,006

-

2.93E-08

4.93E-02 .

3

(31)

O=16=83
NODULAR
OUTLET
13:30
14:00
29.85

17.484

16.40 .

0.5880

e -

22,385

7.56E-08
_-10

. .s14

5.29E-04

SN

17:38"



Total Source Analysis,  Inc.
Test Analysis

Manganese

MECO ENGINEERING

COOPER INDUSTRIES

93-883

Run Number

Data set ‘
Date

Location

Start time

End time

Barometric Pressure In. Bg
Volume Sampléd Dcf
Meter Correction Factor
Orifice Pressure In. H20
Meter Température Deg. F
Percent 02 %
Manganese Collected mgs

Corrected Sample Volume DSCF

Volume of Flue Gas DSCFM

Manganese ~ Conc Lés[DSCf'
Manganese Emis ibé/Hdurl
Manganese Conc "?fﬂ-
Manganese ‘Cone Grs/Déé?'

* Sample Exror

(52)

9-16-93

NODULAR

OUTLET
0?:50
09:00
29.85

57.024

16.40

*0.0000

5712

38,640

B48

2

(53)

9-16-93
NODULAR
OUTLET
10232
12:45
29.55

47.228

66
16.40

*0.0000

46.56

3

(54)

9-16-93
NODULAR
OUTLET
13:30
14:00
29.85
17.484
0.98
1.06
68
16.40

28.5670

17.13

'25;355
3.67E-06
74393
25.74

2.57E-02

i
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Total Source Analysis, :
-.. Test Analysis

Mercury "..

MECO ENGINEERING { o

COOPER INDUSTRIES

93-888

Run Number

Data set

Date

Location

Start time

End time

Barometric Pressure In. Hg

Volume Sampled DCF

Meter Correction Factor

Orifice Pressure In. H2O

Meter Temp?rature Deg. F

Percent 02 %

Mercury ;ollected mgs

Corrected ngple Volume . DSCF

Volume of Flue Gas DSCFM
| Mercury Conc Lbs/péCF

Mercury Emis Lbs)Héﬁr

Mercury Conc hf?ﬁ

Mercury Conc Gré/DSFF

%

: 3

(55)

o 16 93

YoPULAR
b7£50
69:00
29.85

57.024

16.40

0.0011

57.12
38,640

4. 13E—11

= ‘“ '--.-

9 573—05

-- e a

7 91E—05

7 -
!—’ -—l—l

2. 89E—07

- ='=sls =x

-t ik * @

B4S

[ 3]
n
1]

LN,

2

(56)

S=18~93
NODULAR
QUTLET
10:32
12:45

29.85

47.228

16.40

0.0005

_ 46 56

28 005

2“55n—ll

2 {-‘«.'4-—..

4.29E-05

4.90E-05
HOS

1.79E-07

RS ™" =™
- --c-'.'—-’-—'

3

(57)

9-16-93
NODULAR
OUTLET
13:30
14:00
29.85

'17.484

68
16.40

0.0020

17 13

22 385_

T--.u.

2. 522-10
3. 38E-04
e_%T3

4.83E-04

R R S

1.76E-06

q-r.-ﬂ-f

- .
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Totzal Source Analysis{?Inc.
Test Analysis

Nickel
MECO ENGINEERING
COOPER INDUSTRIES
93-888
Run Number
Data set
Date
Location
Start time
End time
Barometric P;essure -In. Hg
Volume Sampié& I'DCF
Meter Correction Factor b
Crifice Pressure In. H20
Meter Température Deg. F
Percent 02 i e 3
Nickel Collected mgs

Corrected Sample Volume  DSCF

Volume of FiuelGas ﬁéé?ﬂ
Nickel " cone Lbs /DSCF
Nickel éﬁis Lﬁg;ﬁéﬁr.
Nickel Eénc Ezn?;éﬁ'
Nickel Conc ~ Grs/DSCF

1

(58)

9-16-93
NODULAR
OUTLET
07:50
 09:00
29.85

57.024

57.12
38,640
9.31E-09
2 16E-02
6.10E-02

v

6.52E-05

B50

2

(3%)

9=16~93
NODULAR
OUTLET
10:32
12:45
259.85

47.228

16.40

1.1160

' 46.56
28,006

5.28E-08

8.88E-02

.34

P T

-

O

o

gt "

(60)

8~16-93
NODULAR
OUTLET
13330
14:00

29.85

17.484

16.40

" 1.5190

17.13

23,385
1.958-07
e
T 1028

1.36E-03




_Total Source Analysis, Inc.
' Beryllium ' Test Analysis
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MECO ENGINEERING
COOPER INDUSTRIES

93-003

Run Number 1 2 3
Data set (34) (35) (36)
Date 9-16-93 9-16-93 9-16-93
Location NQPULAR NODULAR NODULAR

QUTLET OUTLET OUTLET
Start time 07:50 10:32 13:30
End time 09:00 12:45 14:00
Barometric Pressure In. Hg . 29885 ., 29.85 29.85
Volume Sémpléd DCF 57.024 47.228 17.484
Meter Correction Factor 0.98 0.98 0.95
Orifice Pressure In. H20 3.05 2.00 1.06
Meter Temperature Deg. F 58 66 .58
Percent 02 % 16.40 16.40 16.40
Beryllium Collected  mgs 0.0000 0.0000 0.0000
Corrected Sample Volume « DSCF 57.12 _46.56 17.13°
Volume of Flue Gas . DSCFM 38,640 28,006 22,385
Beryllium Conc Lbs /DSCF it W .z, 0 e o
Beryllium Emis Lbs/Hour 2o st O 0
Beryllium Conc wu, FEM s bl -- 0 i 0
Berylliem _Cone GRa/DSCR.  sopp0-  mmei@: 200

‘BS51
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Total Source AnalysiS,,inc.
Test Analysis

Cadmium

MECO ENGINEERING

COOPER INDUSTRIES

83-003

Run Number

Data set

Date

Location

Start time

End time

Barometric Pressure In. Hg
Volume Sample&' DCF
Meter Correction Factor
Orifice Pressure In. E20
Meter Temperature Deg. F
Percent 02 %
Cadmium Collected mgs

Corrected Sample Volume ° DSCF

DSCFM

Volume of Flue Gas

Cadmium Conc Lbs /DSCF
Cadmium Emis Lb;/Hour
Cadmium Conc © PEM
Cadmium * Conc Grs/DSCF

1

(37)

§-16-93

NODULAR

OUTLET
07:50
09:00
29.85

57.024

59
16.40

0.0426

57.12
38,640
1.64E-09
3.81E-03
5.62E-03

1.15E-05

2

(38)

B=16=23
NODULAR
QUTLET
10:32
12:45
29.85

47.228

€6
16.40

0.0248

46.56
28,006

1.17E-09

1.97E-03 -

4.01E-03

8.22E-06

3

(39)

9-16-93
NODULAR
OUTLET
13:30
l14:00
29.85
17.484
0.98
1.06

68
16.40

© 0.0539
Y oarAR
22,385
6.93E-09
9.31E-03
2.37E-02

4.85E-05
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~Total Source. Analysis, Inc.
' Cobalt, Test Analysis

MECO ENGINEERING
COOPER INDUSTRIES

93-003
Run Number
Data set
Date
Location
Start time
End time
; Barometric Pressure In. Eg
Volume Sampled DCF
: Meter Correction Factor
; Orifice Pressure In. E20
' Meter Temperature Deg. F
Percent 02 3
Cobalt Collected ngs
Corrected Sample Volume - DSCF
Volume of Flue Gas . DSCFM
Cobalt Conc Lbs/DSCF
Cobalt Emis Lbs/Hour
Cobalt Conc R i
Cobalt ch;", Ggs{DSCF

-----

1

~ (40)

9-16-93
NODULAR
OUTLET
07:50
09:00
29.85

57.024

16.40

0.1136

. 87,32

38,640

4.38E-09 .

1.01E-02

2.86E-02

3.06E-05 ;

ri-BS3

(41)

$=16=93

NODULAR

10:32
12:45
29.85

47.228

16.40

0.0806

- 46.56.

128,006
3.§;E:OQ
6.41E-03

2.49E-02

(42)

9-16-93
NODULAR
OUTLET
13:30
14:00
29.85

17.484 ..

16.40

0.03%2

i7.33°
28203
5.04E-09
6.77E-03
3.29E-02

3.53E-05




MECO ENGINEERING
COOPER INDUSTRIES

83-003

Run Number

Data set

Date

Location

Start time
zZnd time
Barometric Pressure

Volunme Samplea

Meter Correction Factor

Orifice Pressure
Meter Temperature
Percent 02

Iiron Collected

Corrected Sample Volume °

Volume c¢f Flue Gas
Iron Conc
Iron Emis
Iron Conc

Iron Conc ws

£

1 2

(43) (44)

9-16-93 5-16-93

NODULAR NODULAR

OUTLET OUTLET

07:50 10:32

09:00 12:45

In. Hg 29.85 29.85

DCF 57.024 47.228

0.98 0.58

In. H20 " 3.05 2.00

Deg. F 59 66

% 16.40 16.40

" mgs 98.7539 80.0358

DSCF 57.12 " 46.56

" DSCFM 38,640 28,006
Lbs/DSCF 3.81E-06 3.79E-06
Lbs /Hour " g.83 Vg 48l

" PPM t 26.25 © 26.10

Grs/DSCF > 2.66E-02- 2.63E-02

Total Source Analysis, Inc.
Iron’ Test Analysis

3

(45)

9-16-93
NODULAR
OUTLET
13:30
14:00
29.85

17.484

16.40

45.1241

17 18

22,385

5.80E-06"

7.80

39.99 -

4.06E-02 =™~

4
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Total Source Analysis, Inc.
" Magnesium Test Analysis

MECO ENGINEERING
COOPER INDUSTRIES

93~-003
Run Number £ 2
Data set (46) (47)
Date 9=16~93 9-16-93
Location NODULAR NODULAR
OUTLET OUTLET
tart tine 07:50 10:32
£nd time 08:00 12¢45
Barometric Pressure In. Hg 29.85 29.%5
Volume Sampled .. DCF 57.024 47.228
Meter Correction Factor 0.58 0.98
Orifice Pressure In. H20 3.05 2.00
Meter Temperature Deg. F 59 €6
Percent 02 ; 3 16.40 16.40
Magnesium Collected mgs 6.7450 5.8%00
Corrected Sample Volume .”pSCF R S b 46.56.
Volume of Flue Gas _ DSCFM 38,640 hgg,qos
Magnesium Conc Lbs/DSCF 2.60E-07 2278E10?1
Magnesium Emis Lbs/Hour .60 bR,
Magnesium Conc PPM 4.12 - 4.41
Magnesium Conc Grs/DSCF 1.82E-03 1.95E-03.
. B58

3

(48)

9-16—-83
NODULAR
OUTLET
13230
14:00
29.85

17.484

68

16.40

1.5680

17.13

22,385

2.01E-07
87

3.19

1.41E-03 ,



MECO ENGINEERING
COOPER INDUSTRIES

Total Source Analysis, Inc.
Molybdenum Test Analysis

83-003
Run Number 2 g
Data set (49)
Date 9=16=83
Location NODULAR
CUTLET
tart time 07:50
End time 09:00
Barometric Pressure In. Hg 29.85
Volunme Sampled DCF 57.024
Meter Correction Factor 0.98
Orifice Pressure In. E20 3.05
Meter Temperature Deg. F 59
Percent 02 % 16.40
Molybdenum Collected ngs 0.0000
Corrected Sample Volume - DSCF 57.12
Volume of Flue Gas DSCFM 38,640
Molybdenum Conc Lbé/ﬁSCF 0
Molybdenum Emis Lbs/Hour - 0
Molybdenum Conc PPM 0
Molybdenunm Conc Grs/DSCF - 0

"BS6

2

(50)

8=16-93
NODULAR
OUTLET
10:32
12:45
25.85

47.228

16.40

0.0000

3

(31)

9-16-93
NODULAR
OUTLET
13:30
14:00
29.85

17.484

16.40

0.0000

17.13

22,385



YRR |

g

Yo by g e

Fes ety

e

[ ]

el

Total Source Analysis, Inc.

Selenium ..  Test Analysis

MZCO ENGINEERING
COOPER INDUSTRIES
93-003
Run Number = X 2
Data set : (52) (53)
Date 9-16-393 9-16-33
Location NODULAR NODULAR

OUTLET OUTLET
étart time 07:50 10332
End time 09:00 12:45
Barometric Pressure In. Hg 29.85 29.85
Volume Sampled DCF 57.024 47.228
Meter Correction Factor 0.98 0.98
Orifice Pressure In.. E20 3.05 - 2.00
Meter Temperature Deg. T . 59 66
Percent 02 % 16.40 16.40
Selenium Collected mgs 0.9230 0.6200
Corrected Sample Volume - DSCF 57+12 46.56
Volume of Flue Gas DSCFM 38,640 .28,006
Se%enium Conc Lbs /DSCF 3.56E~08 2.93E-08:
Selenium Emis Lbs /Hour 8.26E-02 4.93E-02 -
Selenium Conc PPM v + 17 e 1
Selenium Conc Grs/DSCF 2.49E-04 2.05E-04 »

... BS7

in

3

(54)

9~16-+93
NODULAR
OUTLZT
13:30
14:00
25.85

17.484

15.40

0.01¢6

L I 1

22,388,

2.52E-09

3.38E-03

1.22E-02

1.76E=-05



MECO ENGINEERING
COOPER INDUSTRIES

§3-003

Run Number

Data set

Date

Iocation

Start time

End time

Barometric Pressure
Volume Sampled

Meter Correction Facto
Orifice Pressure

Eeter Temperature
Percent 02
Silver -~ Collected
Corrected Sample Volum

Volume of Flue Gas

Silver L Coneg-
Silver Emis .-
Silver : Conc
Silver * Conec

Total Source Analysis, Inc.

Silver -

In. Eg
DCF

r

- mgs

e DSCF
DSCFM
LB /DSCF -
Lbs /Hour -
;. PPM

Grs/DSCF -

"= 55)

9-16-93
NODULAR
OUTLET
07:50
09:00
29.85

57.024

59
16.40

0.0000

57.12

38,640

"-7. Test Analysis

(56)

9=gE=93

NODULAR

- 16.40

0.0000

L]
(@]

(57)

SEEE=03
NODULAR

QUTLET

16.4°0C

0.0000Q

< o Wi

‘22,385

1

1
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MEZCO ENGINEERING
COOPER INDUSTRIES

93-003

Run Number

Data set

Date

Location

Start time

End tine

Barometric Pressure

Volume Sampled

* Meter Correction Factor

Orifice Pressure
Meter Temperature
Percent 02

Tin Collected

Corrected Sample Veolume

Volume of que Gas
Tin Conc
Tin Emis
Tin Conc

Tin Conc

Total Source Analysig,'Inc.
. Tin Test Analysils'

- = Y.

) 1 2

(58) (59)

3-;§f93 9-16-93

NODULAR NODULAR

OUTLET OUTLET

97:50 10:32

08:00 12:45

In. Eg 29.85 29.85
DCF 57.024 47.228

0.98 0.98

In. H20 3.05 2.00
Deg. T 59 66

% ~16.40 16.40‘

mgs 1.1005 0.5270

-. DSCF 57.12 46.56
DSCFM }83690 28,006
Lbs/g?gE-i 4.;4;:9? 2.&?2-98;
Lbﬁ/&pg;_? 9.84E-02 4.19E-02. -
Fr.Til s 533 B.JRES02
Grs/DSCF _  2.87-04 . 1.74E-04:

¢ TB89

(60)

9-16-93
NODULAR
OUTLET

13:30

16.40

0.2842

1715,

22,4988

3.65E-08 ..

i



Totathcufce inalysis,_lnc.
Titanium Test Analysis

MECO ENGINEERING
COOPER INDUSTRIES

93-003

Run Number
Data set
Date

Location

Start time

End time

Barometric Pressure In. Eg
Volume Sampled DCF
Meter Correcticn Factor
O:ifice Pressure In. H20
Meter Temperature Deg. F
Percent 02 %
Titanium Collected ' mgs
Corrected Sample Volume  DSCF
Volum. of Flue Gas DSCFM
Titanium Cor.-= Lbs/DgéF
Titanium Emis ° LBE/Hodr
Titanium Conc " PEM
Titanium Conc” Grs/DSCF -

59
16.40

0.0781

57.12
38,640

3.01E-09

§.98E-03

2.42E-02

2.11E-05

B60

.

2

(62)

9-16-93
NODULAR
OUTLET
10:32
12:45

" 29.85

47.228

16.40

0.0558

" 46.56

287,006

2.64E-09

4.44E-03 -

2.12E-02

-

1.84E-05""

(63)

9=16-03
NODULAR

OUTLET

16.40

0.0539%

17.13°

22,385 °

6.93E-09
9.31E-03
5.57E-02

4.85E-05
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.- Total_
- Zinc. -
MECO ENGINEERING
COOPER INDUSTRIES
93-003
Run Number
Data set
Date
Location
Start time
End time
Barometric Pressure In. Eg
Volume Sampled. -DCF
Meter Correction Factor
Orifice Pressure In. H20
Meter Temperature Deg. F
Percent 02 %
Zinc -Collected mgs
Corrected Sample Volume - DSCF
Volume of Flue Gas DSCFM
Zinc _Lonc Lbs/DSCF
Zinc : Emis Lbs/Hour
Zinc + Conc g, PPM
Zinc ~ Conc Grs/DSCF

AR H
L}
1

Source Analysis,. Inc.

%, . Test, Analysis
b 2
(64) (63)
9=316=83 Q] E=53
NODULAR NODULAR
OUTLET OUTLET
.07:50 10:32
0s8:00 12:45
29:85 29.85
. 57.024 47.228
0.¢8 O.9é
3.05 2980,
55 66
. 16.40 16.40
7.7461 3.7882
Blal2 46.5¢
38,640 28,006 ...
2.99E-07 1.79E-07,
Ty e DD z 5 »30
£y, B 75 .2 1.05
2.08E-03 1.25E-03
Bl ®EDEN
_= . Bé1

NCDULAR
OUTLET
132390
14:00
23 B5

17.484 .

16.40

3.97138

17:4%
- 22,385
5.11E-07
.68 "

73,007

3.58E-037 =

05



MECO ENGINEERING
COOPER INDUSTRIES

93-654
Run Number 1
Data set we: (RT)
Date 9=20-83
Location NOD.- IRON
OQUTLET
Start time 135085
End time 1118
Barometric Pressure In. Hg “29.51
Static Pressure In. H20 =0.65
Square Rooct of Deltza P 1.060
Flue Temperature Deg. F 74
?ercent coz2 % 5.0
Percent 02 - % 16.4
Percent Of Moisture S.6
Area of Flue Sg Ft l2f83
Absolute Flue Pressure In. Hg T 29.46
Molecular Weight . Lb/LbMole . " 28.36
Velocity of Flue Gas . FpS - 55.06
Volume of Flue Gas . ACFM 42,386
Volunme of Flue- Gas . T DSCFM 37,292
Volume of Flue Gas KSCFM 431.25
Volume of Flue Gas KSCFH 2,475
° B62

Total Source Analysis, Inc.
Velocity: Traverse Results

2

(08)

9-20-93
NOD. IRON
OUTLET
13:00
31:5]
29.51
-0.65
1.060
80

5.0
16.4
17.8

12.83

29,46
. 27.42
" 56.31

"43,348

34,293

41.72

2,503

3

(02)

8-20=93
NOD. IRON
OUTLET
14:30

14:40

29,51

-0765

1.0€60

10.0

12.83

29.46

28.31
55.52
42,737
36,882
40.98

2,459



MECO ENGINEERING
' COOPER INDUSTRIES

i 93-654
_
é:j Run Number 1 2
1 | Data set (10) (11)
| ]
!J Date i 9-21-93 9-21-93
'_ Location GREY IRON GREY IRON
b oquET OUTLET
2?@ Start time 08:53 11:15
R End time 09:03 11230
+.i Barometric Pressure In. Hg 29.74 29.74
'ff Static Pressure | In. K20 -0.65 -0.65
TEE Square. Root of Delta P 1.100 1.100
_! Flue Temperature Deg. F ‘ 64 | 68
"~ Percent co2 % 4.0 4.0
;i Percent 02 % 17.6 ) 17.6
:7] Percent Of Moisture 8.3 o11.4
3 sres of Plue . Sq Ft 12.83 § 1.3
- ] N g e o
i

Absolute Flue Pressure In. Hg 29.69 29.63
;f Molecular Weight Lb/LbMole 28.40 28.05
- Vrlocity of Flue Gas Fps 56.34 56.90
~ Volume of Flue Gas ACFM 43,368 43,805
"] Volume of Flue Gas DSCFM 39,751 38,500
- Volume of Flue Gas KSCFM 43,35 43.45
; /olume of Flue Gas KSCFH 2,601 2,607

. -B63

Total Source Analysis, Inc.
Velocity Traverse Results

3

(12)

g=22=03
GREY IRON

"OUTLET

12:45

.13:05
29.74
-0.65

1.100

69 .

4.0
19, B
10.4

»012.83

29.69
28.16
56.84

43,758

38,820
43.33

2,600



Total
MECO ENGINEERING
COOPER INDUSTRIES

93-833

Run Number
Data set

Date
Location

Start time

Ind time

Barometric Pressure In. Hg
Static Pressure In. H20
‘'Volume of Condensate Mls
Volume Sampled DCF

Meter Correction Factor
Square Root of Delta P

Orifice Pressure In. H20
Meter Temperature Deg. F
Flue Temperature Deg. F
Percent CO2 %
Percent 02 %
Diameter of Nozzle In
Area of Flue Sg Ft
Sample Tize Min
Absolute Flue Pressure In. Hg
Corrected Sample Volume DSCF
Moisture in Flue Gas %
Molecular Weight Lb/LbMole
Velocity of Flue Gas Fps
Volume of Flue Gas ACFM
Volume of Flue Gas

~DSCFM

Source Analysis, Inc.

1
(04)

9-16-93
NODULAR
. OUTLET
Q7:50
09:00
29.85
.=0.65
62
57.024
0.98
0.960
3.05

59

101
'5.00
16.40
0.250
12.83
60

29.80
57.12
4.9
28.90
56.30
43,341
38,640

2
(05)

9-16-393
NODULAR
QUTLET
10:32
12:45
29.85
-0.65
S0
47.228
0.58
0.871
2.00

66

126
5.00
16.40
0.250
12.83
€0

29.80
46.56
8.3
28.50
47.01
36,185
-29.,753

3
(06)

S5-16-93
NODUL2AR
OUTLET
13:30
14:00
289+885
=0 65
40
17.484
0.98
0.660
i1.06
‘68

118
5.00
16.40
0.250
12.83
60

29.80
17:13
5.9
28.32
35.49
97337
22,385
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Total Source Analysis, Ipc.

MECO ENGINEERING e e
COOPER INDUSTRIES o2 0 s
93-888
Run Number 1 2 3
Data set (01) (02) (03)
Date 9-15-93 9-15-93 9=37=83
Location GREY IRCN GREY IRON GREY IRON

SR OUTLET OUTLET OUTLET
Start time - " 99355 11:45 08:35
End time ) 10:22 00:0~- 09:46
Barometric Pressure In. Hg 29.86 29.86 29.85
Static Pressure In. H20 -0.65 . =0.65° -0.65
Volume of Condensate Mls 84 ' 74 72
Volume Sampled DCF 71.125 £4.815 44,838
Meter Correction Factor ' 0.¢8 0.98 0.98
Sguare Root of Delta P 1.180 1.060 0.710
Orifice Pressure In. H20 4.74 3.87 1.88
Meter Temperzture Deg. F 65 72 61
Flue Temperature Deg. F 85 101 107
Percent CO2. % 4.00 4.00 4.00 =
Percent 02 - 21.60 21.60 21.860 i
Diameter of Nozzle "% P 0.250 0.250 1 0.250
Area of Flue Sq Ft 12.83 12.83 12.83
Sample Time Min €0 ‘ €60 €0
Absolute Flue Pressure In. Hg 29.81 29.81 29.80
Corrected Sample Volume . DSCF 70.75 T 63.49 44.61
Moisture in Flue Gas Ve % 8.3 5.2 i 0 |
Molecular Weight Lb/LbMole 28.89 . 28.91 28.69
Velocity of Flue Gas * FpS 68.83 B - 39.05
Volume of Flue Gas ACFH 52,983 47,842 30,059
-Volume of Flue.Gas DSCFM 47,545 -..42,514 25,901 =

> - = T Vi BEE. ; TELL

B65



MZCO ENGINEERING
COOPER INDUSTRIES

93-354

Run Number
Data set

Date
Location

Start time

End time

Earometric Pressure
Static Pressure
Volume of Condensate
Volume Sampled

Meter Correction Factor
Scuare Root of Delta P

Orifice Pressure
Meter Temperature
Flue Temperature
Percent CO2 .
Percent 02
Diameter of Nozzle
Sample Time
Weight Gain Plate
Weight Gain Plate
Weight Gain Plate
Weight Gain Plate
Weight Gain Plate
Weight Gain Plate
Weight Gain Plate
Weight Gain Plate

N~NoaonmbkwNn e o

Absolute Flue Pressure
Corrected Sample Volume

Moisture in Flue Gas

Sample Rate Stack Cond.

Plate
Plate
Plate
Plate
Plate
Plate

Dust Conc.
Dust Conc.
Dust Conc.
Dust Conec.
Dust Conc.
Dust Conc.
Dust Conc. Plate
Dust Conc. Plate
Isckinetic Rate

SNSoumbswnn e o

Total Source Analysis{ Inc.
Particulate Size Distribution

In. Hg
In. H20
Mls
DCF

In. H20
Deg. F
Deg. F

=

%

In
Min
Grams
Grams
Grams
Grams
Grams
Grams
Grams
Grams

In. Hg
DSCF
%

CFM
Lb/DSCF
Lb/DSCF
Lb/DSCF
Lb/DSCF
Lb/DSCF
Lb/DSCF
Lb/DSCF
Lb/DSCF
%

; 1
T (01)

9-15-93

GREY IRON

INLET
11:30
11:38
29.86
0.15

3
2.064
1.00
0.548
0.53
60

. 600
6.10
13.90
0.248
5
0.2060
0.0040
0.0030
'0.0180
0.0126
0.0€60
0.0237
0.0214

29.87
2.08

5.3
0.000
2.16E-04
4.21E-06
3.15E-06
1.89E-05
2.06E-05
6.95E-05
2.49E-05
2+2SE-0S
101.2

B66

2
(02)

§-17-93
GREY IRON
INLET
08:35
08:40
29.85
0,15

3

2.089%
1.00
0.5438
Q55
T3

600
5.90
13.40
0.248
T 5
0.2545
0.0023
0.0023
0.0001
0.0005
.0.0018
'0.0033°
0.0024

29.86
2.08

5.3
0.000
2.69E-04
2.43E-06
2,43E-06
1.05E-07
5.282-07
1.90E-06
3.49E-06
2.53E-06
100.7



OO |

Total’ Source Analysis; Inc.
-Particulate Size Distribution

= MECO ENGINEERING
JO0PER INDUSTRIZS

93-354

L

S

'!Run Number
i Date

—

;jstart time

?Plate
€

?aPlate
i Plate
‘}Plate
vijPlate
:'Plate
~Plate
~iPlate
—

‘ Run Number
—_

-iDate

-
&

M~ oUW N

. art time

-

Plate
~Plate
s Plate
i Plzte

*late
. rlate
i flate
: 2late

. [P
OO B WN

"
——

i S R o

g Srndifl |

e T

1
9=15=53
INLET
11:30

DP50 (Micron) %¥In
28.0
14.0
4.9
2.4
&3
.65
o3
<.31

2

9-17-93

INLET
08:35 -

DP50 (Micron) %¥In
28.0
14.0
4.9 -
2.4
153
.65
«31
<31

Data set
Location

End time

Size Range
56.95
1.11
0.83
4.98
5.42
18.25
6.55
5.92

Data set
Locaticn

Size Range
85.25
0.86
0.86
0.04
0.15
0.67
1.24
0.80

(01)
GREY IRON

11335 : "

% Less Than
43.05
" 41,94
41.11
36.13
30.72
1247
5.92
0.00

(02)
GREY IRON

08:40

% Less Than

4.75
3.89

= 3.03
2.99
2.81
2413

©0.90
0.00_ .

-



Total Source Analysis, Inc.
Particulate Size Distribution

MECO ENGINEERING
COOPER INDUSTRIES

93-354

Run Number
Data set

Date
Location

Start time

End time

Barometric Pressure In. Hg
Static Pressure In. H20
Volume of Condenszate Mls
Volume Sampled DCF

Meter Correction Factor
Sqguare Root of Delta P

Orifice Pressure In. H20
Meter Temperature Deg. F
Flue Temperature Peg. F
Percent CO2 3
Percent 02 %
Diameter of Nozzle In
Sazple Time Min
wWeight Gain Plate O Grans
Weight Gain Plate 1 Grams
Weight Gain Plate 2 Grams
Weight Gain Plate 3 Grams
Weight Gain Plate 4 Grans
Weight Gain Plate 5 ' Grams
Weight Gain Plate 6 Grans
Weight Gain Plate 7 Grans

Absolute Flue Pressure In. Hg
Corrected Sample Volume DSCF

Moisture in Flue Gas %
Sample Rate Stack Cond. CFM
Dust Conc. Plate 0 Lb/DSCF
Dust Conc. Plate 1 Lb/DSCF
Dust Conc. Plate 2 Lb/DSCF
Dust Conc. Plate 3 Lb/DSCF
Dust Conc. Plate 4 Lb/DSCF
Dust Conc. Plate 5 Lb/DSCF
Dust Conc. Plate 6 Lb/DSCF
Dust Conc. Plate 7 Lb/DSCF
Isokinetic Rate %

1
- (03)

9-16-93
NOD. IRON
INLET
10:25
10:30
29.85
0.18

3
2.124
1.00
0.548
0.56
53

568
6.00
12.9%0
0.248
5
0.2175
0.0035
0.0021
0.0013
0.0016
0.0036
0.0027
0.0060

29.86
2.18

L
0.000
2.19E-04
3.53E-06
2.12E-06
1.31E-06
1.61E-06
3.63E-06
2.72E-06
6.06E-06
103.7

B&8

o —

2
(04)

§=16-53
NOD. IRON
INLET
00:0~
00:0-

29«85

Q.15

2
2.132
1.00
0.548
0.56
65

568
6.00
12.90
0.248
5
0.3735
0.0012
0.0012
0.0001
0.0015
0.0007
0.0012
0.0060

29.86
2.14

5.2
0.000
3.84E-04
1.23E-06
1.23E-06
1.02E-07
1.54E-06
7.20E-07
1.23E-06
6.17E-06
101.8



i
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|

'3 MECO ENGINEERIN
COOPER INDUSTRIES

dirad

i 4iRun Number

Date

P md

]?late
H “Plate
gﬁ‘Plate

1Plate

0N W N

J] g3-354

]Start time

WO LS W

1
9-16-93
INLET
10:25

DP50 (Micron)
28.0

14.0

4.9

2.4

103

.65

«31

<. 31°

2

9-16~953

INLET
00:0-

DP50 (Micron)

28.0
14.0
4.5
2.4
1.3
'.._. Gs L
.31
<.31

Total Source Analysis, Inc.
Particulate Size Distribution.

Data set (03)
Location NOD. . IRON
End time 10:30
%In Size Range % Less Than
81.27 . B8.73
1.47 7.26
0.88 6.38
0.55 5.83
0.67 5.16
1.51 3.65
1.13 2..52
2.52 0.00
. -Data. set: (04) 5
Location NOD. IRON
End time 00:0- .
%In Size Range % Less Than )
96.91 : 309 5
0-31 2-73 A‘h'
R = [ s g 2861 e
0.03 2.44
0.39 2.05
0.18 187
, 8.3% - _ wm 186 ¢
<258 . ) 0.00 .
e oot Eas— R
B69 LI
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CUPOLA PRODUCTION

1985 1,107.5 13,063.0 11.0 7,047.0 41.5 53.9 6,311.0
1986 797.3 9,062.5 11.3 4,790'.0 28.2 53.2 4,541.0
1987 948.3 11,122.5 117 6,252.0 36.8 56.2 5,446.0
1988 1,558.3 18,323.5 11.8 10,646.6 62.6 58.1 9,828.0
1989 1,386.5 15,058.5 10.9 8,676.0 52.2 58.9 8,070.0
1990 1,559.5 17,153.0 11.0 10,489.4 61.7 61.2 9,874.0
1991 1,125.8 12,961.0 115 7,787.4 45.8 60.0 7,530.0
1992 841.8 10,133.0 12.0 6,007.1 35.3 59.3 5,800.0
1993 1207.5 14938.5 12.4 8777.7 51.6 58.8 7,925.0
1994 |
1995
1998

2400 Hax. Tons Iron 30,000 12.5 17,000 100.0 56.7

el
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