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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 

Docket No.: OAR-2002-0034 
Docket Item No.: H-D-100 

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

Dear. Mr. Maysilles: 

June 23,2000 

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: 

I) 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 S02 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 ofthe stack test. 
in paragraph 1, the concentrations were actually below .024lblhr for 9 (not 10) compounds; 
in paragraph 2, the last sentence, the benzene concentration on Run 3 was actually " less 
than" .008 lblhr; 
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, YOST 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. 

1 0) 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 lblhr emission rate of manganese is in conflict with the rates given on pages BlO 
and B 11 and later on pages B27 and B48. The emission rates on page 18, should be 8.58 lblhr and 
4.93 lblhr for gray and ductile iron, respectively, in lieu of the values reported. 

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

Jeffrey J. Weatherly, 
Environmental Engineer 

Enclosure: Emissions Test Report (1993) 
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CONCLUSIONS 

Particulate Emissions 

1. The scrubber demonstrates good collection efficiency of 
particulate collection with Nodular Iron production . . 

Ls 
2 . With Grey Iron production, scrubber efficiency ..may '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 
margina~ly below compliance, and one result was excellent. 

' -be-e 
When Grey Iron ~rod~c~Q....r • . the Foundry w~ll have to watch ~ 
operating -t::t-0\:ih± ~- ~?~~~ closely to be . sure -1!la.t.~.t:l:le 
s c rubber efficiency is adequate. Th~ ,t.- ~e 
recycle · water flow to the sprays ~_:-rri¢s'fl *'£~ 295 GPM and 
spray nozzlesr'plugged with soli ds. 

C4. :A-o.cT 
3. comparison of scrubber particulate emission to the at~osphere 

with ~ sa;:npling and E.PA Method V (TSP) sampling, showed 
lower ""'emiss~on values w~ th PM10 sampll.ng as expected. · The 
value of atmospheric particulate emissions with PM10 sampling 
on Grey I ron was about 83% of the EPA Method v values. on 
Nodular Iron, the PM~0 emissions were around 40% of the EPA 
Method V values. _,.,......, 

We can probably expect new Particulate emission regulations 
using PM10 sampling rather than the EPA Method V some time in 
the future . 

4. The scrubber operation on particula~ collection is en-:l: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%. 

' 1. 

2. 

-Cem~ce=w.i-±.h=SU-b=par.agi-2i9fi-.2--;na~-equir-e- f.ur-thez:- s:t:-u-dy·. 

Gaseous Emiss;ons 

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 . 

1 
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3. The S02 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 so2 emission concentration to the atmosphere was in the 
range of 1 to 2 ppmv. 

4 . 

5. 

1. 

The outlet co discharge concentration to the atmosphere was 
generally in the range of 4 00 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 o. 02 
lbsjhr. 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 spray nozzles are not plugged. 

yoc Emissions 

A great variety of volatile organic compounds, present in 
trace amounts, was found in the scrubbed effluent released to 
the . atmosphere. Some 3 6 compounds were identified ~i th 
samples collected in the Vost train. An additional"· 64 ·. 
compounds were identified with the samples collected in the 
Semi-Vest train. 

In the Vost train samples, only two compounds were present in 
appreciable amounts: Methylene chloride (9.6 and 3.1 lbsjhr 
on occasion) and benzene (0 . 37 lbsjhr on occasion) . . Both of 
these compounds are on the Congress designated list of 189 
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 coke 
charged. 
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Heayy Metal Emissions 

1. Manganese is the only heavy metal being/ emitted at a 
moderately high rate . Un£~~~cl~, o~~~wo samples were 
obtained with satisfactory results, one on Grey Iron 
production, run No. 3 with a scrubber outlet emission of 8.58 
lbsfhr. The other sample on Nodular Iron production, run No . 
..3. again, gave an emission · of 4. 9 3 lbs /hr. -I-f-t-hes.e-emkssion 
l.TaJ.u.es-seem tJ: oublesome, ada1tt6ncrt--samp1-ing-f-or.:-.. -Manganese 

-should be c~ll.s-i-4~, to increa-se-th-e--qu·a-flt--:i-t.y-e~--.da~a
. .a:va i 12 b.l~...-

,2; All other heavy nHitals analyzed for were quite low except for 
lead (occasionally o .15 to o .13 lbs/hr) and nickel 
(occasionally 0.33 to 0.26 lbs/hr). 

3 
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TABLE "1" 

SUMMARY OF CUPOLA SCRUBBER TEST RESULTS 

STACK STACK 

LOCAilON GRAY NODULAR 

PRODUCilON (LS/H~ (LS/HFi) 

I 
VOLATILE ORGANIC COMPOt!JNDS 

Acetone 0.01920 0.05280 

~ Benzene 0.14280 0.24540 

Bromodichloromethane < 0.00800 < 0.00800 < 
~ Bromoform < 0.00800 < 0.00800 < 

Bromo methane < 0.01590 < 0.01600 < 

• 1,3-Butac!iene < 0.01590 < 0.01600 < 

• 2- Butanone < 0.01590 0.03420 

• Carbon Disulfide < 0.00800 < 0.00800 < 
Carbon Tetrachloride < 0.00800 < 0.00800 < 

• Chlorobenzene < 0.00800 < 0.00800 < 
Chloroethe.ne < 0.01590 < 0.0~600 < 

• Chloroform < 0.00800 0.02400 

• Chlorome~ne < 0.01590 < 0.01600 < 

" Dibromoc....,loromethane < 0.00800 < 0.00800 < 
" 1,1 - Dichloroethll.ne < 0.00800 < . 0,00800 < 

1,2 - Dichloroethll.ne < 0.00800 < 0.00800 < 
• 1,1 -Dichloroethene < 0.00800 < 0.00800 < 

1,2-Oichloroethene (to~l) < 0.00800 < 0.00800 < 

1,2 -Oichlo(oprcpe.ne < 0.00800 < 0.00800 < 

Cis- 1,3- Dichloropropene < 0.00800 < 0.00800 < 

< 0.00800 < 0.00800 < Trans-1,3-Dichloropropen 
• E:hyl Benzene < 0.00800 <' ~;· 0.00800 < 

2-Hexanone < 0.01590 < 
• Methylene Chloride 1.06040 
• 4-Methyl-2-?ente.none < 0.01590 < 
• Styrene < 0.00800 < 
• ietrachloroethene < 0.00800 < 

1,1 ,2.2-Tet"achloroethan < 0.00800 < 
• ioluene < 0.00800 

" 1,1,1-Trichloroethll.ne < 0.00800 

1,1.2-Trichloroe~ne < 0.00800 < 
" Trichloroethane < 0.00800 < 
1· Vinyl Acetate < 0.01590 < 

Vinyl Chloride ·< 0.01590 < 
,. Xylene~> < ~< 

TOTAL VOLAi1LES 1.22240 

TOTAL CAA VOLAi1LES .HAP'S 1.20320 

I TOiAL SULFUR OXIDES I 0.350001 
(e$ S02l {1) 

OXIDES OF NITROGEN (NOx) I 2.04000 

CARBON MONOXIDE (CO) I 78.040001 

CARBON DIOXIDE (C02) I 
I 

4.200001 

I OXYGEN {02) I 16.570001 

< LESS THAN VALUES NOT INCLUDED IN TOTALS 

• DENOTES CAAA HAP 

0.01600 < 
S.395SO 
0.01600 < 
0.00800 < 
0.00800 < 
0.00800 < 
0.05170 
0.0:!.330 
0.00800 < 
0,00800 < 
0.01600 < 
0.01600 < 
0.00800 < 

I 

6.83730 

6.76450 

0.;9000 1 

2.330001 

46.890001 

4.74000 ! 
I 

16.330001 

# NOTE: LBS/HR X 2400 HOURS MAX /2000"' MAX iON/YR 

AVERAGE I 

STACK If MAXIMUM 
(LS/HFQ (TON/YR) 

0.03500 0.0~20 

0.1$410 0.23292 
0.00800 0.00000 
0.00800 0.00000 
0.01595 0.00000 
0.01595 o:ooooo 
0.01710 0.02052 
0.00800 0.00000 
0.00800 0.00000 
0.00800 o:ooooo 
0.01595 c.ooooc 
0.01200 0.01440 
0.01595 0.00000 
0.00800 0.00000 
0.00800 0.00000 
o.o08oo· 0.00000 
0.00800 0.00000 
0.00800 0.00000 
0.00800 0.00000 

0.00800 0.00000 
0.00800 0.00000 
0.00800 0.00000 
0.01595 0.00000 
3.72815 4.47370 
.0.01595 0.00000 
0.00800 0.00000 
0.00800 9.00000 
0.00800 0.00000 
0.025SS 0.03102 
0.01665 0.01998 
0.00800 0.00000 
0.00800 0.00000 
0.01595 0.00000 
0.01595 0.00000 
0.00800 0.00000 

I 

4.02985 4.83.582 

3.99385 4.79262 

0.320001 0.38400 

2.1 esoo I 2.62200 

62.465001 

I 

74.958001 

4.470001 5.36400 

16.450001 , 9.74000 
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SUMMARY OF CUPOLA SCRUBBER TEST RESULTS 

I 
SiACX. 

I STACK I 
LOCATION GRAY NODU:: 
PROOUCTlON Ct...SIMR't CI..BIH 

I 
SEMI-VOLATILE ORGANIC COMPOUNDS 

Aceneph1hene I< 0.00820 < 0.01480 < 
Acenapl'lthiieoe < 0.00820 < 0.01480 < 

Amtrzcaoe < 0.00820 < 0.01480 < 
Benzoic Al;jd < 0.04090 < 0.07420 < 
Benz::~(e.)an1tracene < 0.00820 < 0.01480 < 
Sen.z::>(e.) pyr ere < 0.00820 < 0.01480 < 
Seru:c(b)fluoranthene < 0.00820 < 0.01480 < 
Ben2D(g.h.Qperylene < 0.00780 < 0.01480 < 
Sen.z::>(\<}fiuoran:t'lene < O.OOS20 < 0.01480 < 
Senzyl Alcohol < 0.01640 < 0.02970 < 
Bis(2 -Chloroethoxy) Met < 0.00820 < 0.01480 < 

< 0.00820 < 0.01480 < 8's(2 -Chloroethyl) E!her 
Bis(2-ChlorcisopropyQ E < 0.00820 < ' 0.01480 < 

• Bis(2-E!hylhexyQphthala 0.!)4~10 

•-Bromophenyi PNr1yl E < 0.00820 < 
Butyl 6enzyl Phthalal.e < 0.00820 < 
4 -Chloroaniline < 0.01640 < 
2-Chlor~ene < 0.00820 < 
2-Chlorophend < 0.00820 < 
4-Chlor~ Phen)4 E < 0.00820 < 
4 -Chloro-3-Md1}'iph4nol < 0.01S.:.O < 
C!Yysene < 0.00820 < 
Dioenzofu'an < 0.00820 < 
Dioenz(e..h)~a:ene < 0.00820 < 
1.2-Dichlorobenz~ne < 0.00820 < 
1 ,3-0ic:hlorobenz~ne < 0.00820 < 
1 ,4-0ic:hlorobenzene < 0.00820 < 
3,3' -Dic:hlorobera:idine < 0.01640 < 
2. 4-Dichlorophend < 0.00820 < 
Diethylph~1.e < 0.00620 < 
Dimethyl Ph1hala1e < 0.00820 ~ 
2. 4 -Oimetl"lylphenol < 0.00820 < 
2.4-0inilrophend < 0.04090 < 
2. 4-0init'otoluene < 0.00820 < 
2.6-Dinilrotoluene < 0.00820 < 
4.6-Dinit'o-2-Melhylphen < 0.04090 < 

• 01-N-Butylphthalata < 0.00820 < 
DI-N- Octyl Ph1t'181ata < 0.00820 < 
Auorenthene < 0.00820 < 
Auorena < O.ooe20 < 
He=ctiorobenzene < 0.00820 < 
Hexac:Horobvladiene < 0.00820 < 
He=c:Horoc:ydoper;tadi < 0.00820 < 
Haxactioroethane < o.ooe2o < 
lndeno(1 .2.3-ed)pyrene < 0.00820 < 
lzophorone < 0.00820 < 
:2 -Me'!hy!r.ephthe.lene I< 0.00820 < 

• 2-Me1hylphenol < 0.00820 < 
y 4-Methylphenol < 0.00820 < 
y Naphthalene < 0.00820 < 

2-N"rlroaniline < 0.04090 < 
3-N'rtroaniline < 0.04090 < 
4-Nit' oe.niiina < 0.00820 < 
N'rtrobenzena < O.ooe20 < 
2-N'ct-ophenol < C.00820 < 
4-Niv-opheno! < 0.04090 < 
N-NWosodipherTtie.mine < 0.00820 < 
N- Nilroso-Oi-N-Propylam < O.ooe2t> < 
Perrtzld'iorophenol < 0.04090 < 
Phe~ene < 0.00820 < 

• Pherd < 0.00820 < 
Pyrene < O.ooe20 < 
2.,4,5-Triehlorophenol < o.ooe2o < 
2.,4 ,6-T ric:hlorophenol < ~ < 
TOT At. SEMI-VOLA TILES 0.04410 

TOTAL CAA SEMI-VOL HAP'S 0.04410 

< LESS THAN VALUES NOT INCLUDED N TOTALS 
• DENOTES CAAA KAP 

0.03190 
0.01480 < 
0.01480 < 

: 0.02970 < 
0.01480 < 
0.01480 < 
0.01480 < 
0.02970 < 
0.01480 < 
0.01480 < 
0.01480 < 
0.01480 < 
0.01480 < 
0.01480 < 
0.02S70 < 
0.01480 < 
0.01480 < 
0.01480 < 
0.01480 < 
0.07420 < 
0.01480 < 
0.01480 < 
0.07420 < 
0.01480 < 
0.01480 < 
0.01480 < 
0.01480 < 
0.01480 < 
0.01480 < 
0.01480 < 
0.01480 < 
0.01480 < 
0.01480 < 
0.01480 < 
0.01480 < 
0.01480 < 
0.01480 < 
0.07420 < 
0.07420 < 
0.01480 < 
0.01480 < 
0.01480 < 
0.07420 < 
0.01480 < 
0.01480 < 
0.07420 < 
0.01480 < 
0.01480 < 
0.01480 < 
0.01480 < 
~ < 
0.03190 

0.03190 

# NOTE: LSS,IHR X 2400 HOURS MAX /2000 • MAX TON/YR 

AVEAAGEI 
STACK # MAXIMUM 
Ct...SIMRl (T0Nf'(R) 

0.01150 0.00000 
0.01150 0.00000 
0.01150 0.00000 
0.05755 0.00000 
0.01150 0.00000 
0.01150 0.00000 
0.01150 0.00000 
0.01130 0.00000 
0.01150 0.00000 
0.02305 0.00000 
0.01150 0.00000 
0.01150 0.00000 
0.01150 0.00000 
0.03800 0.04550 
0.01150 0.00000 
0.01150 0.00000 
0.02305 0.00000 
0.01150 0.00000 
0.01150 0.00000 
0.01150 0.00000 
0.02305 0.00000 
0.01150 0.00000 
0.01150 0.00000 
0.01150 0.00000 
0.01150 0.00000 
0.01150 0.00000 
0.01150 0.00000 
0.~5 0.00000 
0.01156 0.00000 
0.01150 0.00000 
0.01150 0.00000 
0.01 150 0.00000 
0.05755 0.00000 
0.01150 0.00000 
0.01150 0.00000 
O.OS7S5 0.00000 
0.01150 . 0.00000 
0.01150 0.00000 
0.01150 0.00000 
0.01150 0.00000 
0.01150 0.00000 
0.01150 0.00000 
0.01150 0.00000 
0.01150 0.00000 
0.01150 0.00000 
0.01150 0.00000 
0.01150 0.00000 
0.01150 0.00000 
0.01150 0.00000 
0.01150 0.00000 
0.05755 0.00000 
0.05755 0.00000 
0.01150 0.00000 
0.01150 0.00000 
0.01150 0.00000 
0.05755 0.00000 
0.01150 0.00000 
0.01150 0.00000 
0.057;5 0.00000 
0.01150 0.00000 
0.01150 0.00000 
0.01150 : 0.00000 
0.011501 0.00000 
0.01150 0.00000 

0.03800 1 
0.04550 

0.03500 : 0.04560 



TABLE "3" 

SUMMARY OF CUPOLA SCRUBBER TEST RESULTS 

AVERAGE 

LOCATION STACK GRAY STACK NODULAR STACK #MAXIMUM 

PRODUCTION (l3/HR} (LS/HR} (LB/HR} (TON(YR) 

-
METALS 

Aluminum 0.13300 0.18700 0.16000 0.19200 

• Antimony ' 0.00000 0.00000 0.00000 ·o.ooooo 
t 

• Arsenic 0.00600 0.00300 0.00450 0.00540 

Barium 0.00600 0.00400 0.00500 0.00600 

• Beryllium 0.00100 0.00000 0.00050 : 0.00060 

• Cadmium 0.00500 0.00500 0.00500 0.00600 

• Chromium 0.04400 0.05000 0.04700 0.05640 

• Cobalt 0.00700 0.00800 0.00750 0.00900 

Copper 0.1 5000 0.08000 0.11'500 0.13800 

Iron 7.16000 7.66000 7.41000 8.SS200 

• Lead 0.12000 0.09000 0.10500 0.1 2600 

~agnesium 0. 44000 0.44000 0.44000 0.52800 

• Manganese 8.58000 4.93000 6.75500 8.10600 
-· • Mercury 0.00130 0.00010 0.00070 0.00084 

Molybdenum 0.00100 0.00000 0.00050 0.00060 

• Nickel 0.1 7000 0.12000 0.14500 0.17"00 

"Selenium 0.05000 0.04400 0.047QO 0.05540 

Silver 0.00070 0.00000 0.00035 0.000.::2 

Tin 0.05000 0.08:300 0.06€50 0.07S80 

Titanium 0.00700 0.00700 0.00700 0.00840 

Zinc 0 .72000 0.56000 0.64000 0.75800 

TOTAL METALS 17.55200 1•L27110 15.96155 19.15386 

TOTAL CAA METAL HAP'S 8.98430 1 5.25010 7.1 1no 8.54064 

PARTICULATE I 33.361 47.04 40.201 48.24 

~ -.· 

I 27.581 18.861 23.221 PM10 . · 27.86 

• HYDROGEN CHLORIDE 0.033 0.0431 0.0313 1 
! 

0.046 

• DENOTES CAAA HAP 

# NOTE: L3S/HR X 2400 HOURS MAX I 2000 = MAX TON/YR 
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we have two specific recommendations, as follows: 

1. 

2 . 

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 
oth~r·floaters,. if any) frbm the recirculating scrubber water 
being pumped back to the scrubber, to prevent spray nozzle 
pluggage. 

4 



~ CUPOLA PARTICULATE EMISSION RESULTS 
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(Total Source Analysis Report, page B-1) 

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

Grey Iron 
Run 1 Run 2 Run 3 

9/15/93 9/15/93 9/17/93 Ayeraaes 

Scrubber Inlet 227.64 455.03 243.60 308.76 lbsjhr 

Scrubber outlet 38.08 28.76 33 .2 5 33.36 lbsjhr 

Efficiency 83.27% 93.37% 86 .35% 89.20% 

On the 9/15/93 runs, the scrubber pH was 9.0 to 9.2; flow was 270 
GPM. Some spray nozzles were. found plugged with wood charcoal 
particles after the run . 

On the 9/17/93 run, the scrubber pH was 8.7 . to 8.9; flow was 295 
GPM. 

NQs:JlJ1 s:a: TI:QD 
Run 1 Run 2 Run 3 

9 / 16/ 93 9 /16/ 93 9/16 / 93 Jl .. veraaes 

Scrubber Inlet 1778.91 785.10 606.50 1056 . 83 lbsjhr ·. 

Scrubber outlet 82.27 16.46 42.39 47.04 lbs/hr 

Efficiency 95.38% 97.96% 93 . 01% 95 .55% 

overall Efficiency 4096.78 lbs(inlet)/241.21 lbs(outlet) = 94.11% 

On the 9/16 /9 3 runs, the scrubber PH was 9 . 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 9/16/93. 

Disc)Jssi on 

The scrubber efficiency is reasonably high on the Nodular Iron 

tests, and quite capable of meeting the state minimum requirement 

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

coarse particles out of the cupola . 

• 
l 
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l 
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These particles are easy to catch in the scrubber and tend to give 

the icrubber 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 

j material blown out to · the scrubber, making the scrubber have to 

capture a large fraction of the material coming to the scrubbe~ 

which is close to its cut-size capability. In addition, it seems 

i to have an appreciable amount of material in the 2 . 4 to 0.65 um 
t 

} 

] 

1( 
1 

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 ~ one run with 

collection eff iciency (No. 2) . The last run is ~~~ in 
.. 
i compliance, and the first run was marginally out of compliance. 
: 
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(One should not be too concerned about a single run, since the 

accur~cy of a single measurement alone is probably no better than 

+/- 30%.). However, this test data does indicate that the Foundry is 

going t o 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) I and 

the flow of s ·crubbing 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. 

Ooeratinc Schedule for Air-Pollution Testina 

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 . , 9/15/93 

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 1 1 :50 ~~ 
to 1:15 PM . 

Sampling for HCl and Heavy Metals was run simultaneously with 
the EPA Method V sampling on Sept . 15 through 17 . 
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Thurs. I 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 ~~ 
t ·o 12:20 PM. 

EPA Method v, Run 3, was conducted from about 1:30 to 2:00PM. 

Fr i . I 9 /17 f.9 3 · 

Grey Iron was made on the North cupola. 

EPA Method :v, Run 3, was conducted from about 8:20 t o 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, 9/20/93, 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 sampling 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) 

Nitroaen Oxides 

The NOx analyses marked "inlet" .are analysis of the cupola gas for 

the scrubber inlet. In actuality, 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 bf 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 thennal 

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 9/15/93i 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. 

9 



~ 
I 

' 

j 
-I 

on 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 

cupola (Grey Iron) anq the South cupola (Nodular Iron) were similar 

but not precisely identical. 

1 ! The location of the gas sample taken for the gas analysis on the 

scrubber outlet was in the gas outlet stack adjacent to the East-

West traverse ports for the particulate sampling. The gas analysis 

1 sample,·· both "inlet" and " outlet" samples, were always single point 
• . 

location samples, not traversing samples, as was used for 

] particulate sampling . However, at the "ou~let" 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, t~at in every case, the 

"outlet" NOx concentration dropped in value when compared to the 

"inlet" value. This is not because the scrubber would remove any 

NOx, but is true for 3 other reasons: 

( 1 ) The gases between the 11 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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(2) 

, _ 

(3) 

some extent, back into 02 and N2 • 

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 N2 and . providing reactive oxygen for 
oxidation of some of .the combustibles . 

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 so2 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 pprnv. These values appear 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 volatilized and oxidized from the coke much faster than 

the rate at which carbon is consumedi 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 so2 ~fficiently, especially when the pH is 

controlled at 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 quite acceptable operation. This was a removal 

efficiency of 99.8% on Grey Iron and 98 . 1% on Nodul ar Iron . 

oxvoen 

The oxygen content of the gases generally increased about 2 

percentage points betweep .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 ahead of the exhaust fan. 

Carbon Dioxide 

The C02 concentration dropped between the (scrubber) inlet samples 

and the scrubber outlet samples . This is the reverse of the 0 2 

increase shown above4 and 

mixing and air inleakage. 

is primarily the effect of dilution from . 
,rr;---'. . 

There is a chan~e 'that there is a slight 
~- -

] absorption of C02 in the scr~bber, but this should not be 
J 

appreciable below a scrubber pH of 10. (Operating the scrubber at 

too high a pH can result in appreciable absorption of C02 , resulting 

[ 

j 
in excessive caustic consumption, and increasing the waste settled 

solids removed from the scrubber system due to precipitation of 

sodium (or calcium) carbonate . 

.! 
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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 

' l enough· 0 2 content to oxidize all the co, and the gas is hot, some 
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oxidation of co to C02 will proceed in the hot ductwork up to the 

scrubber inlet, causing the co content to drop by the scrubber 

"outlet 11
• 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 incre~sed 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 Comoound 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 lbsjhr occurred for 24 compounds, and 

were below 0 . 024 lbs/hr for another 10 compounds. 
{Y? I~+; r.z./w 

The only :r;:,eall¥ hi~h emission was for methylene chloride 

at 3.18 lbsjhr on run No. 3, but below 0.12 lbs/hr on both 

runs No . 1 and 2. Somewhat high was benzene at 0.295 l bsfhr 

on run No . 1, and at 0 . 278 lbsfhr on run No . 2; but only 0.008 

lbsjhr on run No. 3 . 

Nodular Iron Runs: 

Almost all of the nodular iron. VOC emissions were below 

0.02 lbsjhr on run No . 3, except for tetrachloroethene which 

was 0.086 lbsfhr. On run No . 2, most of the emissions were 

below 0.05 lbsjhr except for acetone (0.076 lbs{hr), ·. 2 -

butanone (0.053 lbsfhr), and 1,1,1-trichloroethane (0 . 059 

lbsjhr) . 

Again, methy~ene chloride (9 . 67 lbsjhr on run No . 3) and 

3 . 13 lbsjhr on run No. 2, was the r eally high compound. 

Benzene was somewhat elevated, being 0.37 lbsjhr on run No . 2, 

and 0.12 lbsfhr 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 emiss ions were generally below 0 . 030 lbs/hr on 

run No . 1 and No. 2i and below 0.010 lbsfhr on run No. 3. 

Eleven compounds were appreciably higher than the above 

levels . They are shown by compound and run number at the top 

of the next page. 

1 
J 
j 

1 

j 

t 

I 
j 
• 

f 
~ 

! 

( 
~, 

t 15 

' : 
~ 



l 

' r 

·, 
I 
I 

I 
i 

' ! 
j 

I 

... 
j 
i 

r 
t 

r· 
J 

l 
I 

I 
' 

r 
l .. 
~ 
I 
' i 
J 

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

Higher Occurrincr Semi-Vost VOC's - - Grey Iron Runs 

Compound Name Run No. 1 Run No. 2 Run No . 3 

benzyl alcohol o.-o58 0.056 0 . 016 
benzoic acid 0 . 1~5 0.140 0 . 041 
4- chloroaniline 0.058 0 . 056 0.016 
4 - chloro,3 - methylphenol 0 . 058 0 . 056 0.016 
2- nitroaniline 0.14~ 0.140 0.041 
3- nitroaniline 0.'145 o:140 0.041 
2,4 - dinitrophenol 0 . 145 0.140 0. 041 
4 - nitrophenol 0.145 0 . 140 0.041 
4,6- d i nitro,2-methylphenol 0. :145 0.140 0 . 041 
pentachlorophenol · 0.145 0 . 140 o . 041 
3,3 ' -dichlorobenzidine 0 . 058 0.056 0.016 

Units are lbsjhr 

Nodular Iron Runs: 

The voc emissions were generally below o . 04 lbsjhr 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 tabulat ed below. 

Higher Occurrincr Semi - Vest 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-dinitrophenol 0.176 0.067 0.074 
4-nitrophenol 0.176 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 
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voc•s -- Serni-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 
~ 
r 
; 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 required. 
} 

! 

i 
An easier al.ternati ve would be to design and install a refractory 

direct-flame afterburner in the gas ductwork to the scrubber. The 

I major disadvantage with a direct- flame afterburner would be the 
1 

additional energy required to heat the off-gases on up to a 

temperature in the range of 1300-1500 F, hopefully. (Some 

l compounds may require a temperature as high as 1800 F.) Providing 

i adequate residence time at temperature may result in a space 

problem. A gas residence time of at least one second would 

probably be required. 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 

17 



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 liquid and .not regu~re an additional 

scrubber as would be the case with incineration following the 

present scrubbing system. 

Heavv Metal Emissions (Report page B-10) 
_...... 

~~wo acceptable samples for Manganese were obtaine~, 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 

Run 3 Run 3 

8.35 4 . 26 

These values are only moderately high. The manganese, at the 

sampling 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. 
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Other Metal Emissions 

Grev Iron: 
Emission of a number of metals was quite low. 

Antimony was absent, and mercury was 0.0003 lbsjhr or 
less. 

Barium was 0 . 0030 lbs/hr or less. 

Arsenic was 0.0098 lbsjhr on run 1, 0.0067 on run 2, 
and 0 . 0038 lbsjhr on run 3. 

Aluminum was 0 . 133 lbsjhr or less; copper was 0.222 
lbsjhr or less . 

Nodular Iron: 
Again, antimony was absent, and mercury was 0. 0003 
lbsjhr or less. 

Arsenic was absent on run 2, 0. 0022 on run 1, and 
0 . 0076 lbsjhr on run 3 . 

Aluminum was 0 . 142 lbsjhr or less. 

Barium was 0.0076 lbsjhr or less, and copper was 0.108 
lbsjhr or less . 

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

lead and nickel varied considerably frorn run to run as show~ below: 

Comoonent 

Chromium 
Lead 
Nickel 

Run 1 

0.039 
0.153 
0 . 010 

Grev Iron 

Run 2 Run 3 

0.065 0 . 029 
0.155 0 .055 
0.013 0.334 

Units are 
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Nodular Iron 

Run 1 Run 2 Run 3 

0.064 0.036 0 .04 9 
0.133 0 . 049 0.102 
0.022 0 . 089 0.263 

lbsjhr 
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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. On4 the Grey Iron tests, 
"( 

only one sample out of 3 was above "less than 0.01 lb/hr emission" . 

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

On Nodular Iron, the HCl emissions tended . slightly ~igher . The one 

high value (on run 2) . was 0.13 lb j hr. One the other two runs, the 

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

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 the vapor pressure of HC1 

above its water solution somewhat, and tends to ·make scrubbing 

efficiency on HCl 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 

- -· ·--·------- -·- .. ... . . .... -: . . - .-- .·. ·· .. .. ·- .. ".. · ".. . 



,. 
~ 
' I 

.. 
£ 
>: 

i 

-. 
! 
j 

i 
i 

I 

I 
I 

-. 
' ! 

j 

j 

1 

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 PM10 

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 above 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 ~ost of the health 

problems in the human lung, 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 ?m· An aerodynamic 

particle is an airborne particle equivalent to a spherical particle 

with a density of unity (1.00 gmsjcc actual density). Particles of 

greater density will act like an aerodynamic particle of larger 

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

The EPA indicated that the states were to begin using the new PM10 

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 i t to separate particles by 
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aerodynamic size. All particles of 10 pm and smaller aerodynamic 

size continue to flow on to the filter for capt~r~ .... The larger 

particle~ are removed from the air sample and are Tej ected (not 

included) for the gravimetric PM10 analysis. The latest copy of the 

Missouri Air Pollution Control Regulations 1 which we have, replaces 

the former TSP ambient air standard with the newer PM10 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 20lA. Total Source ~~alysis used method 20lA for their 

work. 

fi While Missouri does not yet have regulations controlling PM10 
i 

emissions, it is probable that they are currently requesting data 

on PM10 emissions from existin·g operations, from which they can 

i 
begin to formulate new PM10 emissions regulations for various 

industrial operations. Presumably 1 it is for this reason that 

~ Gardner-Denver (Cooper Industries) has requested such analyses. 
o!> 

Since a part of the coarser particulate catch is being discarded, 
; 

i PM10 samples always give a lower concentration of particulate than 

1 does TSP sampling . 

1 
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Grey Iron: 

A comparison of the EPA Method 5 (TSP) sampling and PM10 sampling is 

shown below. It is to be kept in mind that these samples from 

different operating days are no~ 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 

performed simultaneously over the same identical time periods. 
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comoarison of TSP and PM10 Emission Samolina -- Grev Iron 

EPA Method V (TSP) 

Run ~ Run 2 Run 3 
9/15/93 9/15/93 9/17/93 Ava. 

38.08 28.76 33.23 33.36 

EPA Method 201A {PM1{J.l0 )'----

Run 1 Run 2 
9/21/93 9/21/93 

22.99 39.62 

Run 3 
9 /2 l/9 3 A vg . 

20.14 27.58 

Units are in lbs/hr 

Based on the average of 3 samples, PM10 results are 83% of the TSP 
value. The PM10 sample for run 2 looks like at- extremely high value 
compared to the other two tests. 

Nodular !ron: 

Comparison of TSP and PM10 Emission Samolina -- Nodular Iron. 

EPA Method V (TS·P) 

Run 1 Run 2 Run 3 
9/16/93 9/16/93 9/16/93 Ava. 

82.27 16.46 42.39 47.04 

EPA Method 2 01A CPM11J-10 )'---

Run 1 Run 2 
9/20/93 9/20/93 

13.39 18.81 

Run 3 
9/20/93 Ava. 

2 4 • :19 18.86 

Units are in lbsfhr 

Based on the average of 3 SCLTOpl'es, the PM10 value is only 4 0% of the 
TSP value on nodular iron. This figure is in accord with 
inferences which can be drawn from the nodular ·TSP sa~pling 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 also be coarser, and that the PM10 fraction will 
be a smaller portion of the TSP emission. · 

Particle Size Analvsis of Particulate Enterina 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 ~~derson Sampler for 

catching particles by size. The analysis for two samples when 
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making grey iron was: 

Particle Size Range Run 1 9115193 11:30 .h..M Run 2 9 I 1 7 I 9 3 8 : 3 5 A."'f 

+2 8 ).1lll 56 . 95 ~ 0 95.25 ~ 0 

- 28 to +14 }lln 1.11 0.86 
- 14 to +4.9 JlDl 0.83 0.86 

-4.9 to +2.4 ).liD. 4.98 0.04 
- 2 .4 to +1. 3 )liD 5.42 0 .19 
- 1 .3 to +0.65 )liil 18.25 0.67 

- 0.65 to +0 . 31 )liil' 6.55 1. 24 
0.31 ).liD 5.92 0.90 

100.01 100.01 

Particle Size Analvsis for Nodular !ron Enterincr the Scrubber 

Run 2 9/16/93 
Particle Size Rancre Run .1 9116193 10:25 .h..M ftime not recorded) 

+ 28 J.ll1l 91.27 96 . 91 
-2'8 to + 14 }.llil 1.47 0.31 
-14 to +4.9 .,u:m ·o. 88 0.31 

-4.9 to +2.4 ).lm 0.55 0.03 
-2.4 to +1. 3 )llil 0 . 67 0 . 39 
-1.3 to +0. 65 pm 1.51 0. 18 

-0.65 to +0.31 )ll1l 1.:31 0.31 
- 0.31J..llll 2. 52' 1. 56 

100.00 100.00 

The particle size analysis on Grey Iron, Run 1, 9/15/93, at 11:30 

to 11:35 AM, just preceded TSP particulate sampling for run 2 on 

the · scrubber inlet which started at 11: so Jo_"'f . On this TSP 

analysis, the particle loading at the inlet to the scrubber was 

found to be 455.03 lbsjhr. The scrubber should have been able to 

collect all the +4.9 )llil size particles essentially 100%. The +4.9 

pm size particles represented 58.89% of the inlet particle sizes. 

So, the +4.9 ).liD particles collected = (0.5889) (455) = 

267.95 lbsjhr . 
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The scrubber would not be expected to catch ~~y o f the particles 

s maller than 2.4 pro. These total 36.14% or (0 . 3614) (455)= 164.44 

lbsjhr. 

Of the particles between 4. 9 pm and 2. 4 pro, there were 4. 98% of the 

particles in the scrubber inlet in this range. The scrubber might 

catch 40-5 0% of these particles or (0.0498) (45~) ·= 22.66 lbsjhr. 

At 50% catch, this would be 11.33 lbsjhr. 

Therefore, the expected atmospheric emission might be 164 .44 + 

11.33 = 175.77 lbsjhr. The measured emission on the scrubber for 

Ru n 2 was 28 . 76 lbsjhri so the scrubber was either more efficient 

in collecting particle sizes, or the particle size caught on Grey 

Iron particle size analysis, run 1, is not representative of all 

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, predict an atmospheric 

emission of 7 . 33 lbjhr base d on particle size analysis. The actual 

measured loss from Run 3 , 9/17/93, was 33.25 lbsjhr. So in this 

case, the scrubber would be either less efficient than predicted, 

or again the particle size analysis is not completely 

repre sentative of all the size solids going to the scrubber. The 

latter is to be expected, since the solids for particle size 

analysis were sampled f or 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 Iron Calculations 

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

calculations predict a scrubber efficiency of 93.90% for the 

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

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

begun at 10:35 AM), was 785.~0 lbsjhr. This predicts an 

atmospheric emission of 47.89 lbsjhr. This compares with a total 

outlet measured emission of 16.46 lbsjhr on gas outlet run No. 2. 

However, it compares favorably with the gas outlet measurement for 

run No. 3 qf 42.39 lbsjhr. 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 sampling from the scrubber inlet, run 3, on 9/16/93) predicted 

overall scrubber efficiency would be 97.55%. Using the measured 

scrubber inlet quantity on run 3, 9/16/93, of 606.50 lbsjhr, gives 

an anticipated atmospheric effluent of 14.86 lbsjhr. This compares 

with a much higher effluent measurement of 42.39 lbsjhr 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 
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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 
Aoolvina to Coooer Indust~ies LaGranae Foundrv 

According to the latest copy of Air ?olluticn Cont~ol Regulations 
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 su.nunaries which we have extracted frcm the 
regulations. The reader is referrec to ~~e detailed regulations 
for their entirety. 

10 CSR 10-3.050 Restriction of Emission of ?articulate Matter from 
Industrial' Processes 

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

applied to continuous processes, and cyclical or batch processes. 

The first control technique applied is the conventional Process 

Weight Table concept. 

Par. (4) covers . the emission limits permitted. Par. ( 4) (A) sets 

forth the permitted process weight table as Table I (on page A-86). 

?ar. ( 4) (3) sets forth Table II (page A- 87) which is a table of 

emission source volume vs pollution concentration. Table ··rr 

applies only to those situations in which tbe requirement of Table 

I is more restrictive than would be the requirement of Table II . 

In this case, Table II supersedes Table I . Par. (4) (C) at the 

op~ion of the applicant, permits substituting the volume of the gas 

passing through and leaving the air pollution abatement operation 

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 mere 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 lbsjsq 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 justify the substitution rests with the 

applicant. Par. ( 4) (D) further provides that regardless of the 

e.missions permitted by par. (4) (A, B, and C) that no emission of 

particulate matter from any source may exceed a concent~ation 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 jobbing 
. 

cupolas. A j ebbing cupola is defined as a cupola which has a 

single melting cycle operated no 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 cupola must be 

equipped with a gas cleaning device so operated to remove at least 
· . . 

85% by weight of all the discharge particulate matter, or release 

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 par. 

(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 t'he Ringel:mann 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 period 

when the opacity may be darker · as long as it is not as dark as No. 

3 Ringelmann or ~qui valent 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 meet 

the regulation. Par . (5) (D) provides exceptions from ~he 

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 Sulfur Comoounds 

This section limits emission of so2 from existing sources to outlet 

c oncentrations no higher than 2000 ppmv S02 (500 ppmv for new 

sources) . Existing sources are limited to emissions of H2S04 or S03 

to concentrations no higher than 70 mgjm of H2S04 or so3 • (35 mgjm 

for new sources). It also limits any emission of S02 whatever, 

which, when add-to background levels will produce S02 ambient air 
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concentrations in any public area exceeding the following 

concentration-time levels for S02 : 

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 p~riod of 3 hours 

10 CSR 1 0-6.080 Emission Standards for Hazardous Air Pollutants 

As written, this is an old regulation, and applies only to the 

following hazardous air pollutants: Asbestos, benzene, beryl~ium, 

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 pr obably 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 amount·s was found to be 

present in the VOC sampling with the VQST train. It was highest 

during nodular iron operation, but not appreciably less with grey 

iron production. All the leve ls were below 0.40 lbsfhr 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 require 

90% reduction from past emission levels by 1998 . The EP."b,. is 

presently developing detailed ·r equirements in this area . The Act 

defines a "major source 11 of hazardous pollutants as one with a 

potential to emit 10 to~s/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 11 • It is 

currently unclear how sources which are not "major " will be 

affected by regulations . 

10 CSR 10- 6.100 Alternate Emission Limits 

These regulations apply only to areas of Missouri which are non-

attainment areas in meeting the National Ambient Air Qual~ty 

Standard (N~~QS) for ozone . We do not have information on the 

LaGrange area, but believe it is probably in compliance with the 

NAAQS standards for ozone. If this is true, 

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 Oriain 

this section of 

This regulation was adopted to limit travel of fugitive emissions 

from operations involving handling, transportation, or storing of 

material, which travels beyond the premises on which the activity 
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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 the 

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 Reaulations 

Particulate Emissions, Section 10 CSR 10-3.050 

These are four options for compliance on particulate emissions. 

The easiest is the exemption o~ 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 Weiaht 

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 ti~e was 5 hrs, 30 min. 

Look at the material charged: 

Grey Iron pigged 
11 " returns 
II II pig 

Rail scrap 

Silicon 
Manganese 
Superseed 75 
Graphidox 
Copper 
Ferrcch.rome 
Carbon riser 

4,000 lbs Foundry coke 20,350 l!Js 
51,300 lbs 
11,400 lbs 
51,300 lbs 

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

570 lbs 
456 lbs Process weight = 
400 lbs 

10 lbs (140,166/(5.5 hr) = 
230 lbs 

50 lbs 25,485 lbsjhr 
100 lbs 

Process wt in TPHH = 25,485/2000 
1,816 lbs = 12.74.25 TPH 

To calculate emission rate, the equation is E = 4. 10 p 0·67 

where E = emission rate allowed in lbsjhr 
P = process weight in Tons jhr 

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

E = (4.10) (12.7425) 0
·
67 = 22.56 lbs jhr 
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The emissions on 9/15/93 were: 

Run 1 38.08 lbs/hr Average= 33.42 lbsjhr 
Run 2 28.76 lbsjhr 

The actual emissions do not meet the process weight requirement . 

Considering par . ( 4 l (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 lbsjsq 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 

lbjsq in abs ) is 29.92 in. Hg . abs. Calculating the standard 

source gas volume, using the Perfect Gas Laws: 

(48,558) 
460+70 

460+554 
29.87 
29.92 = 25,338 std CFM 

The atmospheric emission for Run 1, grey iron = 38.08 lbsjhr. 

Converting to grains/min, we get: 

(38.08) (1 hr/60 min) (7000 gr/1 lb) = 4442 . 67 grjmin. 

Outlet emission in grjstd source gas CFM is: 

(442.67 grjmin)/(25,338 std CFM) = 0.1753 grjsource gas std CF. 

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

CFM gives: 

0.0662 grjstd CF 

We cannot meet this loading . 
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The loading allowed under the Process Weight Table would be 

(22.56 lbsjhr) (1/60) (7000/1)/(25,338 std CFM) = 0.1039 grjstd CF. 

Therefore the process weight table is 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 lbsjhr = 3353 grjmin, and a loading of 0.1406 
grjstd source gas CF. 

Table II, par. (4) (B) allows 0.0675 grjstd CFM. Thus, on run 2, 
with a lower emission and hotter cupola gas, we can not meet this 
requirement. . 

considerina 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 sa.me result as we get above for par. ( 4) (B) • 

Par. (4) (D) 

This paragraph limits concentration of emissions to no more than 

0.4 grjstd cu ft of particulate matter . Returning to the 

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 grjsource gas std CF. For 

Run 2 (bottom of same page above), the outlet gas particulate 

concentration was calculated as 0 . 1406 grjsource 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. 
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Sec. {5) (A) 

This is the section of the regulation under which t he 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 grjstd cu ft of 

discharge gas. There are operating time limits of 10 hrjday 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 efficiency part of this requirement. On the Grey 

Iron test runs, the scrubber collections efficiencies were: 

Run 1 9/15/93 83.27% 
Run 2 9/15/93 93.37% 
Run 3 9/17/93 86 . 35% 

Average of all 3 r uns 89.20% 
Average of 2 runs. on 9/15/93 90.21% 

The Run 1 sample is below the r equirement 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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On 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 Nodular 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 emissions 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_~ng 

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 . (Admittedly, 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 ~ in size. The particle size analysis varies extensively for 

particles smaller than 2.4 pm. 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 sample for Run 1 showed minus 2.4 pro particles to be 5.83%, and 

for Run 2, the minus 2.4 p.m particles totalled 2:44%. 

Closer study of the size distribution of the minus 2.4 pm fraction 

shows some difference between the Grey Iron particle size analyses 

and these fer Nodular Iron. · The majority of the particles s~aller 

than 2.4 pm on the Grey Iron runs tend to be larger than 0.31 ?m, 

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 pm on the Nodular Iron 

runs, tend to be concentrated in the ultra-fine minus o. 31 )1ll1 

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 opaque, as we observe on Nodular 

Iron production. Nevertheless, because of their small mass, and 

the fact that the scrubber eff iciency calculations are on a mass 

basis (and not particle number), the small mass of th~se ultra-fine 

losses with Nodular Iron production does not lower the scrubber 

efficiency by any appreciabl~ amount. The scrubber efficiency 

comes out less on 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, when 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 w.~th 

Nodular Iron. 

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

T 1 ·~h +-'h rc::) (A) t' o comp ... y w~ 1... ........ e par. \..... exen:p ~on, there are several ether 

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 SO 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. 

L~ngth of Operating Periods 

Grey Iron 

9/15/93 operation 
Started: 8:30 AM 
Stopped: 2:00 PM 

5.5 hrs 

9/17/93 operation-
Started: 8:30AM 
Stopped 2:05 PM 

Approx. 5.5 hrs 

Average Grey Iron Operating Time -- typically 5.5 to 6 hrs. 

Nodular Iron 

9/14/93 operation 
Started: 7:35 AM 
Stopped: 3:15PM 

7.75 hrs 

9/16/93 operation -
started: 7:30 AM 
Stopped: 2:00 PM 

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". 

Emission O~acitv. Section 10 CSR 10-3.080 

This regulation which limits t.he opacity of the effluent 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 is somewhat opaque 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 ~~e 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 certainly would ~ot be zeror We feel 

that the Foundry is on much safer 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_. 

Sulfur Compound Emission Restriction. Section 10 CSR 10- 3.100 

This regulation · limits emissions of sulfur dioxide to the 

atmosphere to 2000 ppmv from existing operations.. Meeting this 

should be no problem as long as the Foundry continues to scrub the 

off- gas with alkaline -w-ater of pH in the range of 9. 2 to 9. 5. With 

this pH, the S02 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 tha·t in the ·long run, t..'le Foundry 

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

There is also an emission limit for H2S04 and S03 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 S02 concentrations which would 
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Restriction of Particulate Matter to the Ambient Air B~yond the 

Premises of Oriain, S~ction 10 CSR 10-6 . 170 

This regulation 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 is no wording spec~fically 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 visible 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 cupola plume travels · downwind sufficiently far 

that it may be visibly detected beyond the Foundry property line. 

In addition 1 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 property, it is across a public street from the Foundry 

itself, and it is difficult to determine how settling of 

particulate in this area would be interpreted. 

While ~~e 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 cupola scrubbing 

system itself. 

It may be unlikely that the Foundry "Would be cited for any 

violation of emission regulations 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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Novembe~ 12, 1993 

-

::.i I, Terry Shackelford, hereby certify that the emissions tests 

l 
E. 
5 

conducted for Meco Engineering, Cooper Industries, are in 

accordance with procedures established by the USEPA. This report 

accurately and faithfully presents the data obtained from the 

tests and the results determined from analysis of this data . 
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Terr 

Crew Chief 

IJ Carl Vineyard, P.E., hereby attest that all work on this 

project was complete? under my supervision and this report 

accurately ~~esents the emissions from the unit. 

~~~ 
carl Vineyard, p;{. 

Chief Test Engineer 

510 Dickson • P.O. Box 257 • Wellington, OH 44090 • (216) 647-4444 • FAX (216) 647-5288 
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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 L~e emissions of the 

cupola. The results of the tests can be found in Section II of 

this report. 

The emissions testing was performed by total Source ~~alysis, 

Inc., whose main office is located at 510 Dickson Street, 

wellington, ohio 44090. 

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

l testing was perfo~ed in accordance with EPA reference me t hods as 

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

I 
i 
' • 

1 
J 

l 

j 

J 

Performance for New Stationary Sources" and subsequent revisions. 

The testing equipment and sarr~ling procedures are described in 

Section II! of this report. The raw field data, ~quations, and 

laboratory reports used in determining final results are presented 

in the Appendix. 
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SVM¥~~y OF T~ST R~SULTS 

The follc~ing tables present the final results of ~~e e~issions 

tests perfo~ed at Cooper Indust.=ies for Meco ~iginee=ing . 

·-
-~ _ .... 

·: .·- . 
. .: • :..,_ - ..... 

RGN NO . 
1 

. 2 

3 

1 
2 

3 

1 

2 

3 

AvG. · 

1 
2 

3 

AVG. 

. . -·- ··'· . .... ~ 

. ... ~· .. 

DATE 
9-15- 53 

'= 9-15-93 
· 9 -17-93 

9-16-93 

9-1~-93 

9-16-93 

9- 16- 93 
9-16-53 
9- 15- 93 

9 -15-93 
S- 15-93 
9- 17-93 

-~-

- : ·· . ... ·. 

LOC.l.TION 
Gray Iron Inlet 
Grey. Iron Inlet· 

- Grey Ircn Inlet 
: 

NcC.ular Inlet 
NcC.ular Inlet 
Nodular Inlet 

.Ncciula.r outlet 
Nodular outlet 
Nodular Outlet 

-. 

' 
... . 

Grey Iron outlet 
Grey Iron outlet 
G:rey Iron outlet 

.. , . .. ..- - .. 

5 1 

- ····-- ·- ---· 

La 1::::< 
227.64 

~ 455.03 

243.60 

308 .7 6 

1773.91. 
785 . _10 
606.50 

1056.83 

82.27 
16.46 
42.39 

47.04 

38. 08 
26.76 

33.25 

33.36 
- .. __ ; 

Lo / DSC? 

1.53?:-04 
3. 2TE-04 
1 -56?:-04 

2. ~2E-04 

1.01E-03 
5.25?:- 04 
4.07E-04 

6 .·48!:.-04 

6.06E-05 
6 . 72?:-06 
3.41E-OS 

3.45?:-05 

1.76?:-05 
2.06?:-05 
1 . ..54?:-05 

1 . 79?:-05 



RGN NO. 
1 

2 

3 

-. - AVG. 

, 
.. -

2 

3 

J..VG. 

RUN N'O. 

1 

1 

:2 
3 

-: 

o.a.T~ 

9-20-93 

9-20-93 

9-20-93 

9-21:-93 

9-21-93 

9- 21-93 

·DAT!: · 

9-16-93 
9-16-93 

9-16-93 

9-15-93 

9-15-93 

9-17-93 

LOC.~TION 

Nccular cutlet 
Nccular outlet 
Nocular.:. cutlet 

. - ... ·- · _ ... ...... - ... _ .. ..... .. -- .. 
·. . 

Grey Iron· outlet 
Grey Iron. outlet 
Gray Iron Outlet 

ECL 

L.OC.~.T!ON 

NoC.ular outlet 
·Nocular Outlet 
:Nodular outlet. 

.. . · 
Grey Iron outlet 
Grey Lrcn outlet 
Grey Iron Outlet 
• ' - : 

LoS IE~ 

13.39 
18 . 81 

:24.39 

--~ 18.86 ____ _ 

· - 22.99 
39.62 
20.14 

2i.sa 

L3S / FfR 

<.01 
• 

.13 
< . 02 

<.01 
<.01 

.10 

LB/DSCF 

l. 312-05 

1. 99E-OS 

2.39E-05 

. 1. SOE-05 

:2.22::::-os 
3.95::::-os 
1.96E-05 

2.72:E-05 

T.B/DSCF 

<8.17"E-09 
7.252-08 

<1 .57E-08 

<S . 712-09 

<9. SSE-09 

4.46Z-08 

The complete results can be found on the computer printouts 
following. 
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CLI:::::NT: 
SITE: 
LOCATION:' 

D..AT"E: 

?rocess ~ 
I!llet 

Date 
9-14-93 
9-16-93 
9- 16-93 

Avg. 

outlet 

oa-: e 
9-14-93 
9-16-93 
9-16-93· 

A.vg. 

P=ocess 2 

I~let 

Date 
9-_15-93 
9-17-93 
9-17-93 

Avg •. 
.,. 

outlet 

Oc:te 
9- 15-93 
9-~7-93 

9-17-93 

.-
Avg.· 

..: : 

.-

MECO ENGINEZR!NG -
LAGRJI.NGE I M!SSOG?..I 

COU?OLA nrr......c:.~ }_l.iD OOTL.E'I' 

9-14-93 through 9-17-9 3 
~ : 7 .. 

' - -- .- · . .; ; 

Nodula= Iron 

. 
~ : : .. -Run .:: ·- 02 NOX S02 r 

1 5.09 13.79 13.85 

1 2.52 6 . 35 13.43 
2 3.32 3.26 15 . 28 

3. 64 7.80 14.19 

·-
R.u~ .:: NOX S02 02 .... 

1 3.91 0.00 15 .87 

1 1.61 0.61 16. 38 . 

2 · 1.46 0.27 16.75 

2.33 . 29 16.33 

Grey !ron 

Run # NOx S02 02 

1 2.49 41.62 12.92 
1 1. 72 13. 57 is.5a 
2 3.29 10.86 15.30 

2.50 22 . 02 14 . 60 

Run f NOX S02 02 
. ~ 1 .. •, . •. l"~ 3 ¢ .. a" . 3 9 ~ : ~ 15·. 4 6 . ~ 

.. ·1·.9o: : ·;o .4S ~ ~· :: i1;.2o.-

C' .• 

C02 
6.13 
5 . 90 
6 . 80 

6.28 

C02 
4 . 70 
4.48 
5.03 

4 . 7~ 

C02 

6 .04 
5 . 70 
6 . 00 

5 . 91 

C02 
4: 01'. ~ 
'4 ·. 0 3: ·-.: . ~ 1 ·; .': :... 

'~ 2 
,. • ':.,• - :.;. . . :. · .~ ~ ..; ; · ··,·. 
- 2:85: · . .. -~ ~ 0.18 . ·· · 1T.OS ~ . ~- 4!. 55~: · 
• ·~ ._ir • . : ~ ~.. ::" :• .- • ~ ·." ._: ·= ~ ... ·: 

~ 

2 . 04 0 . 35 16 .57 4.20 

All readings are in LB/r~ 

:S3 

--

t 

.. 

.. . 

co 
108.36 
115.54 

62.17 

95 .. 36 

co 
44 . 69 
52.80 
43.19 

46.89 

co 
159.01 
124.85 
123.41 

135 : ?6 

co 
82 . 37 
87 . 99 
63 . 75 
.. 
:.: .. :--

- - . . -= -;.· 
~ . .. - ..... . :.. . .. ; . 

::?· g-; 
_, 

{'., ,;;_. ~ 
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MECO COOPfn INDUSTRIES 
GREY IRON 6Cf\UODEf\ OUTLET 
VOST METIIOD OOJO 

.,CAS No. Co~poun_d 
74-87-3 

74-&J-11 

: 7:5-01-4 
76.()0.;) 
}IS .()II · 2 

07-tH -1 
I 

,.7:1-16-.0 
7:1.;)~-4 

I 7:1-l:S-3 
1:10-00·0 

I' 

' 87-011;-3 
107.(}8-02 

711·113-3 
71·!1~ -0 

:10·23 -:S 
108..0!1-4 

• 7!1:27-4 

Chloromolhano 
.·. ;: 8romonlttlhant .... 

VInyl Chlorlc.Jo 
.·. Chloroalhan• · 

~•lhylano Chlorl~• 

Acetone 
Cart.on Olaulflda 

111-0ichloroalhan• 
1, I·Oichloroelhan• 

1.~;'?1chlol oalhane _(total) 
. Ch!orolorm 

.. J.2·01ohloro~lhana 

;t·Outanono 
1, I,1.Tr.lohlqroalh•n• 
Catl.lon Tetrachloolda 

. 1 1. VInyl Aoalala . 
· Oromodlchloromalhono 

, 711-34·5 1,1,2,2-T al.taohloroathan 

1011·1111·0 • ·· 1,3-0utadlono · 
78·87 ·:S 1,2·01chloropropano 

1000 1·02-8 Tt ana-1,3-0lohloropropan 
· 70.(}HI. 

124-48-1 
•. 711..(}0-5 
1 71-43-2 

I OOliHli · IS 

I 7!1-25·2 
. 501-111·11 

1011·10· 1 

12 7 ·111-4 

.' 108;811.;) 
1011-110·7 ... 
100-41-4 
I 00-42·!S 

. , ·: lrlchloroolh•n• 

Dll.lromochloromalhano 

' 1,1,2·Trlchloroelhano 
·. • ·1' 8aruana · 

CI• ·1,3·0ichloropropena 
Bromoform 
2·11exanona 

4 ·M•Ihyl·2-renlanona 
Telrachloroolhone 

Tolueno 

Ghlorobl!nrone 
Eti!YI 8enune 

Styrene 
)(ylenu 

L ... ~ .__ C::J 

VOL SAMPLED 

DSGF 
10.06 

10.()6 

10.011 

10.011 
10.00 

10.0(1 

10.011 

10.011 

10.00 

,10.011 
. 10.00 

10.011 

10.00 

10.00 

10.011 

,10.00 

110.011 
10.06 

-10.011 

110.06 
10.011 

10.011 

10.011 

10.06 

10.06 

10.011 

10.90 
10.00 

10.00 
10.00 
10.90 

10.011 

10.00 

10.110 
10.011 

< 
< 
< 
'< 

< 

< 
< 
< 
< 
< 
< 
-< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 

< 
< 
< 

• R .. ullo are not ohown for r ... Jino• U1al W"f• no( .Sol...:lal1la. 

nuN 111 
WEIGl IT COL 

MG 
o.o:s 
0,0!! 

0.0:1 
0.0:1 

0 .02:1 

0.0:11 

0.026 

0 .02!S 

0 .026 

0 .026 

0 .026 

0.02!S 

0,0:1 

0.02!S 

0.026 

0.0!1 

. 0.02:5 

0.025 

o.o:s 
0.025 

0.02:S 

0.023 

0.025 

0.02!1 

O.tH 

0.02!S 

0.02!1 

0 .0:1 

O.O:S 

0.02:1 

0.02:5 

0,02:5 

0.02:1 

0.02:1 

0 .02:1 

. ...... L .. ~~ :.::::.:1 

< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
-< 
< 
< 
< 
< 
< 
< 
< 
-< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 

< 
< 
< 

EMISSIONS VOL SAMPLED 

LO/Hil DSCF 
0.0230 

0.0230 

0.0230 

0.0230 

0.0115 

0,023:1 

O.OII:S 
0.0115 

0 .01 t:l 
0.011!1 

0.011:1 

0.01 t:l 
(),0230 

0.011 6 

O.OII:S 
0.0230 

0 .011:1 

0.011:1 

0 .0230 

O.OII:S 

0.011:5 

0 .011:1 

0 .011:1 

0.011:5 

0 ,2050 

0.011:1 
0.0111'1 

0.0230 

0.0230 

0.011:1 

0 .0115 

0.0115 

o.ot 1:1 

0.011!1 

0.01 t:l 

11.32 

I 1.32 

11.32 

11.32 

11.32 

11 .:!2 

11.32 

11.32 

11.32 

11.32 

11.32 

11.32 

11.32 
11.32 

11.32 

11.32 

11.32 

11 .32 

11.32 

11 .32 

11 .J2 

11.l2 

11.l2 

ll.l2 

11 .32 

11.32 

11.32 

11 .32 

11 .:12 

11 .32 

11.32 
11.32 

11.32 

11 .32 

11.32 

< 
< 
< 
< 
< 

< 
< . 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 

< 
< 
< 

.... ' .. _ ........ , 

nuN 12 
WEIGl IT COL 

MG 
o.o:s 
o.o:s 
o.os 
o.o:s 

0.02:5 

O,O:St 

0 .02!1 

0.026 

0 .026 

0.02:1 

0 .02:1 

0.026 

O.M 

0 .02:1 

0 .02!1 

o.o:s 
0 .02:1 

0 .02:1 

0 .115 

0 ,02!1 

0.02:1 

0 .02!1 

0.02:1 

0.02:5 

0.04 

0 .02:1 

0.02!S 

o.o:s 
o.o:s 

0 .02:1 

0 .02:1 

0.02:1 

0 .02!1 

0.02:1 

0 .02:1 

< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

L: .•. ..:J L:.:.J 

EMISSIONS VOL SAMPLED 
L0/1 If\ OSCF 
0 .0217 

0.0217 

0.0217 

0 .0217 

0 .01011 

0 .0221 

0 .01011 

0 .01011 

0.01011 

0 .0100 

0 .0100 

0 .0100 

0 .0217 

0.01011 

0 .0108 

0.0217 

0.01011 

0.0100 

0 .0217 

0.01011 

0.0106 

0.01011 

0 .0100 

0.0108 

0 .2777 

0 .01011 

0 .0106 

0,0217 

0,0217 

0 .0100 

0 .0 1011 

0.0100 

0.0108 

0.01011 

0.0 100 

IIU!O 

15.811 
1!1.88 

I :1 .1111 

111.611 

111.1'111 

I:S.:IB 

111.58 
1:1.1111 

15.1'111 

1 :S .:IO 
1!1.1:111 

ll'l . :lll 

l:l.:l8 

111.58 

1:1. :111 

1:S.:Se 

III .:Su 

15.:16 
I!S.511 

I !1.511 

11'1.511 

I:S.:Sa 
1!1.1111 

115.58 

15.811 

16.:111 

I:S.lUI 

I:S .IIO 

1::1 .!10 

111.:111 

15.:56 

t:I. :SII 

15.011 

11:1.:111 

< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 

: .. _:... ___ j 

nUN 13 
WEIGIITCOL 

MG 
o.o:s 
o.o:s 
O.O:S 

0 .0:1 

10 
0 .061 

0 .025 

0.025 

0.0:.!5 

0.02:1 
0.02:1 

0.02:S 

o.o:s 
0.02::1 

0.02:1 

0,0:1 

. 0 ,026 

0 .02:1 

o.o:s 
0 .025 

0 .02:1 

0 .02!1 

0.02!1 

0.025 

0 .025 

0 .025 

0 .02:1 

o.o:s 
o.o:s 

0.025 

0 .02:1 

0 .02:1 

0 .02:1 

0.02:S 

0.02:1 

.. J 

• AVEflAGI 

EMISSIONS EMISSIOil 

LO/IIIl LB/IIn 
< .... 0 .01:10 

< 0.01:111 

< 0 .01!19 

< O.Ot:IO 

3 . 1812 1.:10110 
0 .01112 0.0102 

< 0 .00110 

< 0 .00110 

< 0 ,00110 

< 0 .0000 

< 0 .00110 

< 0 .00110 

< 0 .01!19 

< 0 .00110 

< 0 .00110 

< O.OI:SO 
< 0 .00110 

< .o.oouo 
< 0.01:111 

< 0 .00110 

< 0.00110 

< 0 .00110 

< 0 .0000 

< 0.0080 

< 0 .00110 0. 1425 

< 0 .0000 

< 0 .0060 

< 0.01:10 
< 0 .01:10 

< 0 .00110 

< 0 .00110 

< 0 .0080 

< 0 .0060 

< 0.0000 

< 0.0000 



L.rf 
0\ 

' . . ~. ··. . ... ... , .. . ,... . 
'I 

.' \,,),!' . · ... , 
MECO COOflE~ INOUSTnt€8 . .• 
NODULAR IRON SCIIUODEf\_OlJTLET 
SEMI-VOSTMETI-1000010 1 

. , 
, , J •t • i 

t •• ~ I • ot 

···!'I I 

CAS No, ' 

1011-115·2 
111-·U-4 
85-a7-ll 

541-73-1 
1011-411-7 
100-5 1-11 
05-:10-1 

05-411·7. 
J0113ji.J2·8 

1011-44·11; 
1121 :114-7. 
07·72·1 
08-0:I.J ., 
71-1111 · 1 · 
1111 -711 ·11 

10?·117-'1 
115 · 1111~ 

111 -Gt-1 

120·113·2 
111 ·20-J 
1011-H ·II 

. •••' :. ;a " I ' 
• , . ti·'· .• . 

VOL SAMPLED 
Compound DSCF 

Phenol · 1. -4 
Blot ·Chloroalhyl) Ether 1.-4 

~.Chlorophenol 1.4 

1,3 ·Oichlorobonune 1.-4 
1· -4 ·01ohloroloonrene 1.4 

Doruyl Alcohol 1.-4 
1,2-0ichlorolanton• 1.4 

2·Molhyljlhanol 1.4 
Blo(2·Chlo roloopropyl) E 1.4 

• ' 4 -Molhylphonol · 1.4 
N-NIIrooo·DI·N·Propylanl . 1.4 

lluachlo toalh•!'• 114 
· Nlhob,nz.na 1 :· • 1.4 

!oophoron• f .-4 
2· tlllrophonol 1.4 

2,~ ·Dimalhylphenol 1.4 
Ooruolo Acid 1.-4 

Dlo (2-ChloroolhoMy) M<>l 1,4 
2 ,4 -0k:hloroplo<>nol 1.4 

Naph1h•l•n• 1.4 
4-Chloroanlllno 1.4 

117;411-J • lluachlorotmlacJian• 1.4 
1.4 
1.4 

1.4 
1.4 
1.-4 
1.4 

!18-a0-7 : . 4·Chloro.J-Malhylphanol 

111· 57;4 2 ·1Aalhylnaphlhalen• 

77-4 7-4 llauchlorooyclopanlacJI 
111~11 -2 ~ 2,4,11-Trlchlorophanol 

115-U-4 2,4,5-Trlohlorophenol 
G1-a8-7 2 ·Chloronaphlhalone 

RUN II t 
WEIGl IT COL 

MG 
< 0 .01 
< 0 .01 

< 0 .01 

<. 0 .01 
< 0 .01 
< 0.02 
< 0 .0 1 
< 0.01 

< o.ot 
< . 0.01 
< 0 .01 
< 0.01 
< 0.01 

< 0.01 
< 0 .01 
< 0.0 1 
< 0 .05 

< 0 .01 

< 0 .01 
< 0 .01 
< 0.02 

< 
< 
< 
< 
< 
< 
< 

0.01 
0.02 
0.01 

0 .01 

0 .01 
0 .01 

0.01 

• Ouull• ara no t • hown lo r raadlna• lhal wera not cJ eloolal, lo. 

, ,. •;JJ .. • ,,,:'I : •· I •·• t , , 

' • ,:J, t', fC•·i ::,), '!,: H •. · u •. t tt 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

t' .: . 

EMISSIONS VOl. SAMI'I.EO 
lD/IIR OSCF 
0 .03112 3 .37 
O,Ol52 J ,37 

0 .0352 3 .J7 

0 ,0352 J.37 
0 .03:12 3.37 
0 ,0705 J ,37 

0.0302 J.37 
0.0352 3.37 
0 ,03:12 3.J7 

0.0352 3 .J7 
0 .0352 l .J7 
0.0352 3.37 
0 ,03112 3.37 

0.0352 l .37 
O.Ol52 3.37 
0,03:12 3.37 

0 .1782 3 .37 
0 .03:12 3 .37 

0 .03:12 3 .37 
0.0352 3 .3'7 
0 .070:1 3.37 

O.Ol52 
0.070:1 

0,0352 

0 .03:12 
0.03:12 
0.03:12 

0.03:12 

3.J7 
3.37 

3.37 
3.37 
3,37 

3.37 
3 ,:17 

nuN #2 
WEIGIIT COL 

MG 
< 0.01 
< 0.01 

< 0.01 

< 0.01 
< 0.0 1 
< 0.02 
< 0.01 
< 0 .01 

< 0.01 
< 0.()1 

< 0.01 
< o.o1 
< 0.01 
< 0 .01 
< 0 .01 

< 0 .01 
< o.o:s 
< 0.01 
< 0.01 

< o.o1 
< 0.02 
< 
< 
< 
< 
< 
< 
< 

0 .01 

0.02 
0 .0 1 

0.01 
0.01 
0 .01 

0 .01 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 

EMISSIONS VOL SAMPLED 
LD/IIR OSCF 
O.OI3:S 3 .20 
O.OIJ:I 3 .20 

0 .013:1 3 ,20 

0.013:1 3 .20 
0.013:1 3.20 
0.0240 3 .20 
0.013:1 3.20 
0.0135 3 .20 

0.013:1 3 .20 
O.OI3:S 3 ,20 
0.013:1 3 .211 
0.013:1 3.20 
O.OIJ:I 3.20 
0.013:1 3 .20 
0 ,0135 3.20 

0 .013:1 3 .20 
0 .01173 3 .20 
0 .0135 J .20 

0.013:1 3 .20 
0.013:1 3 .20 
0 .02110 3 .20 
0.013:1 
0.02110 

0 .0135 
0.013:1 
0.0135 

0.013:1 
0.013:1 

3.20 
3 .20 

3 .20 

3 .20 
3 ,20 

3 .29 

3 .20 

... 

RUN n ' 
WEIGIITCOL 

MG 
< 0 ,01 

< 0 .01 
< 0 .01 
< o.ot · 
< 0 .01 
< 0 .02 
< 0 .01 

< 0 .01 
< 0 .01 
< 0 .01 
< 0.01 
< 0 .01 
< 0 .01 

< 0 .01 
< 0 ,0 1 

< 0.0 1 
< 0 .0:1 

< 0 .01 
< 0 .01 
< 0 .01 
< 0 .02 

< 
< 
< 
< 
< 
< 
< 

0 .01 
0 .02 

0 .01 
0 ,01 

0 .01 
0 .01 

0.01 

< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

1
·' ,a.VERAGE 

EMISSIONS EMISSIOIIS • 
LDJI-IR LO/IIR 

- ~ .. 0 14 11 
0 .0148 
0 .0 14 8 

0 .01411 
0 .01411 
0.0207 
0 .0148 
0.0148 

0.01-48 
0 .0 14 8 
0 .0 148 
0 .0148 
0.0148 

0.01411 
0 .01411 
0 .01411 
0.0742 

0.0148 
0.0148 
0 .01-48 
0 .0297 
0.0148' 
0.0207 

0.01411 

0.0 1411 

0 .01411 
0 .01411 

0.0144 
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lll 
co 

.: • ' :t ~ . • .t ~ •.· : •'' • U I ' ·' 1· • : I' · 

':' !: .··. 
o.;s :J~l ~: ,~t:t.'\ •Jl':'jl'•!t,· • 

MECO COOPff\ INOU6TAIE6 1 :~<·:•:"' .. , 

OAt:V IAOH 8CIV.J061:11 OOJL,ff. -• o: ! : .- . • 

8EMI-VO~t MIHIIOO~IOo·, , , ;q ;. . ··. 

:' '•J (u:., 
·,, '. , l~ ... , 

• ~ ' . , •. J ';, 

C}J! N~: ~! 
104;115-21 . \ 

111··44~. -; 
115-57-11 

641-73-1 

·~~7 

100-1'>1~ 
IIS-50-1 . 

... 

115--48·7. 

lll4llhl2·11 .• 

100--U-5 
11 

82HU·7·.· 

81·12·1 ·, 

0&-115-3 J I 

1&-69-1_ , • • 

B&-76·11 ·• I 

10$-87-0 •• 

U-4$-0 : 

111-'11·1 ' ·' 

120·&3·2 _; 

111-20-3 I , , 

IM-.47-4! :·! 
&1-M--3 :1 _._ 
5~50-7. ·, 

IIHH-4; :~. 

71--41~ . ol 

M--{)(1-2 • 

115-11!1--( :- . 

111·1'>8·7 . ' •·· 

IJt 'l.1)·!, ,,.. iJ1 <~t"' \ '!t t ~~ I 

:J.J•u,,f,o't;to:, •ua ,p: 

f\1 I o .... , ol,\ I. ot•:•••' jt*t ·" 
,compound ... 

• 0 .,,, , . , . ,· f'henol . !·. ,. , 

1 ~e(2·ChiOtoeU1yl) fUI..

. a-ChiOtoph"flol 

1 ,3-0iehlotobMrOft• 

1·-4-0iehiOfob•uM• 
o .. ll-yl Alcohol 

1,2-0iehlotobWIIM• 

2-M•Ur~tph-nol 

llh(2·CI~otohopropyl) eu, .. 
• -e-M•U•~ph-ool 

H-Nilloeo-01-H-Prop'tlo.mln• 
1 

• ll•••chloroeU•an• 
I 1o: ' 'NillobotuM• 

leophotOfl• 

. 2-NIIIO(>h.ool . 

2,-4-0im•U•ylph.ool 

8Mtolo Acid 

· Oh(Z·CI~oroeU\o><y) IA•U>d.ll• 
2,-4-0iehiOtophenol 

''· HaphUIOI.oa 
-4-CI~ot041lllltle • 

ll'"'"'hlotobuiAdlotl• 
-4·CIIIotC>-3·1·hUI'tiPIIWiol 

. 2·M•UiylnaphU161M• 
I luac!>lotocyclopMIAdl.o• 

a, -t.G: T rlehloropi)Mol 

2,4,5-Trlchlotophotlol 

r 2-ct~Otonap~u.Aien• 
;'· 

0 
•• t o: ~ t • 

·1.·'' 

vpL 8AIAPl.fO 

I .OSCF 

1.02 <-
1.02 < 
1.02 < ' 
1.02 

1.111 

1.82 

1.02 

1.82 

1.82 

1.82 

1.112 

1.&2 

1.&2 

1.02 

\ 1.02 

1.02 

1.02 
1.02 

1.112 

1.112 

1.112 

1.82 

1.112 

1.82 

I .U 

1.82 

1.82 
1.82 

< 
-< 

< 
< 
-< 

-< 

< 
< 
< 
-< 
< 

< 
< 
-< 

< 
< 
< 
< 
< 
-< 
<· 
-< 

< 
< 
< 

• neeullt "'• nO( ahQwl\ lor rutllno• U1at wo<anO( d•l.o!Abl•. · .. ; · . 
·-:-

:'1:1,.1; f'H\ 1"-· II ·, 'i'r·•·" l'• 

~ ·' ·~'n, ·. H •·:•-:.l!ol . ... '•f: .:.J. it ..• . a; : 
.,. · . ')I ·· l .l' i ... . , .. 

1\llN I I 

WEIOIITCOL 

.lAO 
0 .01 

0.01 

0 .01 

0.01 

0.01 

0.02 

0 .01 

0,01 

0.01 

0 .01 

0.01 

0 .01 

0.01 

0 .01 

0.01 

0.01 

0.0:1 

0.01 

0.01 

0.01 

0 .02 

0.01 

0 .02 

0,01 

0.01 

0.01 

,0.01 

0.01 

< 
< 
< 
< 

EMI5610NS 

Lfl/llfl 
0 ,0200 

0 .0200 

0 .0200 

0.0200 

< 0.02011 

< 0 .0510 

< 0.0200 
I . 

< 0 .020!1 

< 0.0200 

< 0.0200 

< 0 .0200 

< 0.02110 

< 0 .02110 

< 0.02011 

< 0.0200 

-< • 0.02110 

< 0.14~5 

-< 0.02011 

-< 0.0200 

< 0 .0200 

< 0.05111 

-< 0.02110 

-< O.OS70 

< 0.02011 

< 0.021111 

-< 0.0200 

< 0.0200 

< 0 .0200 

VOLOAMPlfO 

OSCI' 

1.112 

1.02 

1.02 

1.02 

1.11:1 

1,02 

1.02 

1.02 

1.02 

1.112 
1.112 

1.&1 

1.02 

1.82 

1.02 

1.02 

1.02 

1.02 

1.02 

1.02 

1.112 

1.01 

1.01 

1.02 

1.02 

1.02 

1.112 

1.112 

-< 

< 
-< 
-< 
< 
< 
-< 
-< 
< 
-< 
-< 

< 
< 
-< 

< 
< 
< 
< 
-< 
< 
-< 
< 
< 
< 
< 
·< 
-< 
< 

I\UU12 
WI:IOIITCOL 

. MG 

0 .01 

0.01 

0.01 

0 .01 

0.01 

0 .02 

0 .01 

0,01 

0.01 

0.01 

0 .01 

0.01 

0.01 

0.01 

0 .01 

·, 0.01 

o.os 
0.01 

0.01 

0.01 

0 .02 

0.01 

0 .02 

0 .01 

0.01 

0 ,01 

0 .01 

0.01 

< 

< 

-< 
-< 
< 

-< 
-< 
< 
< 

< 
-< 
< 
< 
-< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 

EMISSIONS 

lll(lll\ 
0 ,02110 

0.0280 

0.02110 

0.02110 

0,0200 

0.0~ 

0 .02110 

0 .02110 

0.02110 

0.02110 

0,02110 

0 .02110 

0.02110 

0 .02110 

0.02110 

0.02110 

0.1300 

0.02110 

0.02110 

0.02110 

O.OSM 
0 .02110 

0.0500 

0.02110 

0.02110 

0.02110 

0.02110 

0.02110 

VOLBAMPLEO 

OSCF 

0.20 

0.20 

8.211 

11.28 

11 .211 

0.211 

11.20 

0 .211 

8 .2& 

8 .28 

11.211 

8.211 

11.211 

0.211 

0.20 

8 .211 

8.2& 

11.28 

11.211 

0.211 

11.28 

G.20 

G.211 

0 .28 

11.211 

11.28 

11.211 

&.20 

< 
< 
< 

< 
< 
-< 
< 
-< 
-< 
-< 
-< 
-< 
< 
-< 

< 
< 
< 
-< 
-< 
< 
-< 
-< 
-< 
< 
-< 
-< 
-< 
-< 

... .. ,., 

ll\Jtl !3 
WEIGIITCOL 

MG 

' \ 

0.01 

0.01 

0.01 

0 .01 

0 .01 

0.02 

0 .01 

0 .01 

0 .01 

0 .01 

0 .01 

0.01 

0.01 

o.ot 
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 

0,0, 

.. 

-< 
< 
-< 

-< 
< 
-< 
< 
< 
-< 
-< 
-< 

< 
< 
-< 

< 
< 
-< 
< 
-< 

< 
-< 

-< 
-< 
-< 
< 
-< 
-< 
< 

0 ,,,, 

' I' f ·J ': ,.,. 
H :·· 

I:M15610NS 

Ul/llft 
0.0082 

0.0002 

0 .0062 

0 .0032 

0.00112 

0 .0111. 

o.oon 
0.0082 

o.ooea 
0 .0062 

0 ,()(\112 

o.ooa2 
0.0082 

o.oooa 
0.11002 

0 .0002 

0 .0400 

0.008:1 

0 .0082 

0,0082 

0 .01114 

0.0002 

0.0184 

0.0002 

0.0082 

0.0082 

0.0082 

0,00&2 

AVfiV.GE 

fiAISSIONS 

lB/IIA 



L::~.J '-·--

UI!CO COOl' fA JNOUUNI!a 
01\fY IHOU ICIUBneO OUTLET 
IELII·VOST LIETIIOO 0010 

Conpound 

2 ·IIIII oanllln • 

Olmelh~ Phlh..Jale 

Ac onaphtto)feoe 

3 ·Niv .... ~lln • 

AcenaphUo61\ e 

2,4 ·01oolltcplootld 

-4·11111"11h•ncl 

Oll>enadutan 

CAS )-lo,. 

ta-7• 4 

1 31·11~ 

200-114-. 

OQ.{»-2 

63~3·11 

61·20·4 

100.03· 7 

132·4-1 ·11 

UH•·2 
OQO..aG-2 

D~-M-a 

· .... : .. . 2,4· 0in111Diduene 

2.4· 0tnlllololuena 

OhUo~phUo.Jola 

'1005-la.;) •. 

114 ·7:)-7 

10001-0CI • . 

U4·62·11• •• 

4 ·Chl«orhwo)f Phen~ Edu1( 

fluotena . 

<l·NIIIDa.!llllll• . . I 

4,0 Olnllto-2·LI •IIo~phenc;>l 

ao..30-l . ,.,.,. , . ,, ti·NIItoao<llphen~unln•,t> 

101·6S.;) HltorncphM~ Pheo~ E~}ot 

11&-74· 1 

11~11 ·It 

8501 .. 1•'; ' I ll 

120-la·l ~ ... 

••·1-4·2 •• 
200-·H.O ooo ' 

tn~··. 

IS-7 

111-11•·1 ! .. · 
60-SS.;) •••. • 

117 .. 1· 7 .. . 

211.01·11 ·'' t 

117 .... ~ •• •.•• · 

IIOS-K-2 

201·01· 11 ••• 

~HI 

1113.;)11·11 

lluachl«otunrene ~: · 

PenlacUotcpheool ·t~. 

l'hOO&IlUitene 1, . 

AI\Uotac;ena · 

OI· II·Dul)'lphll\alale ~ , 

fluc.tanltoene .• ~-. 

Pyrone 1 . . ·• 1: 
Out~ 6wu)'4 PhUt..Jal e ,1 

:1 ,3'· 01ehiO<obetUJo.llne. , . 

Bonao(•)e.nttvaoene .. , 

Bl o (a-t!Uo~hu'fi)Pf•~t-!•1• 
Clwy• on• 

Ol· lf·Ool)'l f'hd...,ale 

O...ro(b)nuofloJIIIoen• 

Oot\ro(k}ftuata~~lhen• 

Benro(e)pyrane , , , ., 

ll\dwto(l,2,3·od)pyr••• 

63-70~ Olbwu(a,h)enU\tac.r~ e 

1 111 ·24·~ 1 ·: . I 1 1 1. Boon.ro(g,h,I)JUtyl• •• 

'" ·' (' . , . .. ,.... , . . 

L.J , _ __ J ... I. . ,, ,! 

VOLIIAUrLEO 

OSCI' 

1.n < 
t.n < 
I .U < 
I.U '< 

I.U 
I .U 

I.U 

t.oa 
< 
< 

t.n < 
1.ea < 

I 1,82, -( 

I.U < 
1.02 < 
1.02 . < 
t.n .. < 
I .U < 

.I .U < 
. I.U < 
. 1.n < 
1.n < 
I .U < 
I .U < 
t.n < 
I. U < 

; I .U · < 
· I.D2 . < 
• 1.12 ,. < 

1: 1.12 < 
I.U < 

. I .U < 
I . U < 
I.U < 
I.U < 

I .U < 

ua < 
1.82 < 

ll.JN I I 

Wf.:IOIITCOL 

uo 
0.0~ < 

EUISSIONS 

LD/1111 
O. IHS 

0.0 200 

0 .0100 

O, tHS 

o.ouo 
O. IH4 

O.tHS 

o.o~ao 

0.01 < 
0.01 < 
0.05 < 
0 .01 

0.0 $ 

o.us 
0.01 

0.01 

0.01 

0 ,01 

0.01 

0 .01 

0 .01 

o.os 
0.01 

0 .01 

0.01 

. o.os 
0.01 

0.01 . 

0 ,01 

0 .01 

0 .01 

0 .0 1 

o.o2 
0.01 

0 .01 

0.01 

0.0 1 

, 0.01 

0.01 

0 .01 

0.01 

0,01 

0.01 

< 
< 
< 
< 
< 0.0200 

< 0.0200 

< o.ouo 
< 0.0200 

< .• 0,0200 

< 0.020D 

< 0. 1 ~45 

< 0.0200 

< 0 .0280 

< 0 ,02110 

< O.IHS 

< o.ouo 
< 0.0111 

< 0.0200 

< 0 .0200 

< 0.0200 

< 0.02011 

< 0,0$71 

< 0.0200 

< 0 ,0200 

< 0.0200 

< 0,02011 

< • .. 0 .02011 

< 0 ,0200 

< 0,0200 

< 0 .0200 

< omoo 
< 0 0 2110 

• f\ooull• .,. not ' """"" fat , .. dlno• that Wate nd d.t.clabl e. 

. .'.:.· ' J: . .. . • 

11UN12 

VOL SAUI'LEO WEIGl IT COL 

OSCP &.10 

1.82 < O,OS < 
1.82 < 0 .01 < 
I .U < 0.01 < 
1.02 < o.os < 
I.U 

I.U 

I.U 

1.112 

I .U 

t.n 
I.U 
1.12 

1.12 

I.U 
I .U 

1.12 

I.U 

1.n 
1.12 
1.02 

1.12 

I.U 

I .U 

1.n 
1.n · 
1.82 

1.n 
1.112' 

1.02 

1.82 

I .U 
t.U 
1.12 
1.12 

1.&2 
1.112 

< 
< 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 

< 
< 
< 

0 .01 

0 .0$ 

0,0$ 

0.01 

0 .01 

0.01 

0.01 

0.01 

0.01 

0.01 

O.GS 

0.0 1 

0 .01 

0 .01 

0 .05 

,0 .0 1 

0.01 

0.01 

0.0 1 

0 .01 

0 ,01 

0 .02 

0 .01 

O.OJ4 

0 .01 

0.01 

0 .01 

0 .0 1 

0 .01 

0 .01 

0.01 

0 .01 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 

EUIS810 NS 

LD/110 
0 .13Di 

0 .02110 

0 .02110 

0 .1:100 

0 .02110 

0 .1300 

0 .13110 

0 .0200 

0 ,0210 

0 .0200 

0 ,0200 

0 .02110 

0 .0200 

0.0~00 

0 .1300 

0 .0200 

0 .02110 

0.02110 

0 .1300 

0 .0200 

0.02110 

0 .02110 

0.0200 

0.02110 

0 ,02110 
• o.osoo 

0 .0200 

0 .0052 

0.0200 

0.0200 

0.02110 

0 .02110 

0 .02110 

0 .11200 

0 .112110 

0,0200 

VOLIIAUPl fO 

OIICF 

0 .21 < 
0 ,28 < 
0 ,28 < 
0 .28 < 
1 .21 

0 , 211 

0,20 

0 .21 

0 .24 

11 .21 

0 .20 

1 .21 

0,20 

o.ao 
8.28 

0.211 

1 .21 

0.211 

0 .21 

0 .21 

1 .21 

1 .21 

0 .21 

0 .21 

0 .21 

11.20 

11.21 

0 .21 

0 .20 

11.211 

o.aa 
11.21 

11.28 

0 .211 

0 ,20 

0 .211 

I. 

< 
< 
< 
< 
< 
< 
< 
< 
< 

< 

< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 

< 

< 
< 

.... . ..... _N 1/(••1 

·--·-·J 

ll.JN 1 3 

WEIGIIT COt_ 

&.10 

~---J 

o.os .~. 

ELIISSK>NS 

LD(IIO 

O,G-400 

0.0002 

00002 

0.0~01) 

ooooa 
0 .04011 

o.o.oo 
ooon 

0.01 < 
0 ,01 < 
0 .0$ < 

. 

0 .01 

0 .05 

o.os 
0 .01 

0 .01 

0,01 

0.01 

0.01 

0 .01 

0.01 

0.05 

0 .01 

0 .01 

0 .01 

0 .05 

0 .01 

0.01 

0.01 

0.01 

0 ,01 

0 .01 
., 0 .02 

.·. 
0,01 
0 .01 •. 

0 .01 

0 .0 1 

0 .01 

0 ,01 

0 .01 

0 .01 

11.01 

0 .01 

< 

< 
< 
< 0 .0002 

< 0.0002 

< 0.0002 

< 0 .0002 

< 0 .0002 

< o.oooa 
< O.G-408 

< 0 .0002 

< o.oooa 
< 0.0002 

< 0 .4-100 

< 0 .0002 

< 0 .0002 

< 0 .0002 

< o.ooo2 
< o.oooa 
< 0 .0002 

< ·' 
1o.o114 ., 

< 0 .0002 

< 0 .0002 
< I , • 0 .0002 

< 0.0012 

< 0 .0002 

< 0 .00112 
< • . 0 .0002 

< . 00012 

< O.OOdl 
< o.cxua 

AVE MOl 

EUIS81011 

LD/1111 

O,G-441 



, ! .. ,,.M6CO COOPER INDUSTRIES 
OREY IRON SCRUDDER OUTLET 

1r.1 ~1-l.LTIPLE M~TALS . ,. 1t•, ..... ,· . •. 
' l ... .· . .... • ·~ ..... , 

I. >· Ill I r •• ,.. ... ,., ~•h ·.·n, .... -; .. .. 
.,,, a:. ) ·: :·····"'' ............ ·' RUN 111 RUN 112 RUN•3 

., .. ,, 
AVERAGE ... 

tr• ' ·· ,.,..,., .. VOL SAMPLED WEIGIITCOL EMISSIONS VOL SAMPLED WEIGIITCOL EMISSIONS VOL SAMPLEO W~IOIITCOL EMISSIONS EMISSIONS 
... METAL '·· • -· 0 

DSCF . MO Lanm DSCF MO LDIIIR DSCF MG LOIIIR LDJIIR. 

:• , Aluminum 70.75000 1.17300 0.10000 63.40000 1.44400 0.12000 ·4-4.61000 2.36500 0 .16000 0.13300 
Antimony 70.75000 0.00000 0.00000 63.40000 0.00000 0.00000 44.61000 0 .00000 0.00000 0 .00000 
Arsenic 70.75000 0.07500 0.00700 63.'10000 0.07600 0.00700 -44.61000 0.04950 0 .00400 0.00600 
Barium 70.76000 0 .02760 0.00200 63.40000 0.04560 0.00400 44.61000 0.00550 0.000'10 .... 0.00600 

Chromium 70.75000 0.43470 0.03065 63,.(0000 0.73720 0.06531 44.61000 0.37050 0.02010 0 .04400 
Copper 70.75000 1.72500 0.15000 63.'10000 2.50000 0.22000 <14 .61000 O.t16000 0.07000 0 .15000 
Lead 70.75000 1.72500 0.15000 63.40000 1.7'1~00 0. 15000 <1-4 .61000 0.71500 0.05000 0.12000 
Manoanosa 70.75000 63.40000 ..... 61000 111.76000 6.50()()() 0.50000 
Mercury 70.75000 0 .00100 0.00016 63.'10000 0 .00000 0.00000 ·'14.61000 0 .00150 0 .00012 0.00130 
Nickel 70.75000 0.11730 0 .01000 63.40000 0.1-1'1-10 0 .011)(.10 44.61000 4.34500 0.33()()() 0 .1'/000 
Oery111um 70.75000 0 0 .00000 63.40000 0 0.00000 44.61000 0.00550 0.00<1'1:.! 0.00100 
Caurnlum 70.75000 0.00060 O.OOCJOO 63 . .(0000 0.03000 0.00300 44.61000 0 .03050 0.00206 0.00500 

Coll.'IH 70.75000 0.00200 0.00700 6.3.40000 0.121 60 0.01000 44.61000 0.04!150 0 .00100 0.00700 
It on 70.75000 05.8-4100 0.52100 63,.(0000 105.56<!00 9 .35000 4of.61000 47.2'1500 3.62000 7.16000 
Magnulum 70.75000 4.63'200 0.41000 63.<10000 8.:16000 0.7-4000 44.61000 2.00000 0.16000 0.44000 
Molyl><Jenum 70.76000 0.00000 0.00000 6:\ .-40000 0 .000:00 0.00000 4-1.61000 0.03050 0.00300 0.00100 

\J1 Selenium 70.75000 0.62100 0 .06000 63.-40000 1.()(1-400 0.00000 4•1.61000 0 .16500 0 .01000 0.05000 

Sliver 70.75000 0.00000 0 .00000 63,.(0000 0 .00000 O.CXlOOO 44.61000 0.02'200 0.00200 0.00070 
0 lin 70.75000 0 .03150 0.06000 63.-40000 0,.(!1<100 0 .0'1000 -4•1.61000 0.35'/50 0.03000 0 .05000 

Thnlum 70.75000 0.062 10 0.00600 63.-40000 0.07600 0.00700 44.61000 0 .09350 0 .00700 0.00700 

Zinc 70.75000 13.0-4100 1.15000 63.-40000 0.12000 0.60000 44.61000 2.6-1000 0.20000 0 .'/2000 

·.· ••• • SAMPLE ERROH ... . , . . .. .. , ... •·····•·· . . :· .~ o
0 

o 
0 

o o 0 •, " I 

u .. . ;,1 • . , • . •••. , •• "•tt . 
'· . 

1>':' 1'11. .) II'' ' ' • • ·, '•'• 

:~ .. , :'· ; ,., .. · ..... .. , ., 
I H • lf • . , •• , ! ' ' f.UU ~ ., .. ... 
:.: ., ., .. ;, .. . .. .. ; . 

' ... , , .. , .. ··:. 

·· ~" 
11\H IIEIILHII•:· •' I 

C! t1r. •. ''1: \'.t ,:t .: \H•~;tJtl : 'f"t l 

f I f U .. . ' · ~· ... 



IJJ 

••• •• •• o L..-.J t.:.:.::.J C:.::.J 

''·· i I · • 
··; ;,, . . I ' 

..... 
t···· .,., .. .... 

(1• 'L' 

MECO COOPER INDUSTRIES 
NODULAR IRON SCHUODEil OUTLET 

'.'·, I MULTIPLE METALS :' '• ..... ,., :. 
............. \ ... ·: . : • , , 

• 0 .. ,tj • 

I RUN M·1· ,., .... 
o.•l II !:;. 'VOL SAMPLED WEIOIIT CO~. t) 1: 

:ol '·· OSCF METAL : :· I. 

Aluminum 
Anllrnooy 
Araenlc 
Batlum 
Chromium 
Copper 
Lead 
Manganese 
Mercury 
Nk:llel 
Detylllum 
Cadmium 
Colla II 
lion 
Magnesium 
Molyl>tlenum 
Selenium 
Sllva:r 
Tlr\ 
Tllanlt1m 
Zinc 

•·• • SMIPlf ERROR 

' .... .... , • 

It . • • 1 •• 3 C ~ • ; 

I i i > 1)1 l 
: <. -~ · . I · . 
.. - •> ... ,. 

.. 
• I 

1i 

Jl I I ! ) . 
. ~ ~ , .• f ., 
j 0 

... 

I o 

r.' 
t,· • 

·• :: ' 
I ,·, ;·. 
:·· . . .. ' 
j ': I 

~ . . .• .. 

57.12000 
57.12000 
57.12000 
57.12000 
57.12000 
57.12000 
57.12000 
57.12000 
57.12000 
57.12000 
70.75000 
70.75000 
70.75000 
70.75000 
70.75000 
70.75000 
70.75000 
70.75000 
70.75000 
70.75000 
70.75000 

.. 
, . 
'I . , . 

.. . ' ' .. } !I 
t I 1.) ; · 

I i • I• 

:, ;. •' t .. · "' . 

'I ' ; 

' : 

. • I 

MO 
t.OOliOO 
0.00000 
0.02130 
0.04260 
0.71000 
1.20700 
1.40100 

0 .00110 
0 .24140 

0 
0.0~2fi0 

O.IIJGO 
06.7SJOO 
6.1<4500 
0 .00000 
0.02300 
0.00000 
1.10050 
0.07010 
7.7"610 

I ~ f 

.. 
·' 

.. 

l .. ,. 
EMISSIONS 

L0/1111 
0.17000 
0.00000 
0.00200 
o.oootoo 
0.06000 
0. 10000 
0.1::1000 

0.00010 
0.02000 
0.00000 
0.00'100 
0.01000 
0.03000 
0.60000 
0 ,00000 
0.06000 
0.00000 
0 .I ()()()(} 
0.00700 
0.60000 

' ; • 0 

VOL SAMPLED 
OSCF 

46.66000 
46.56000 
46.56()('() 
46.56000 
-46.56000 
<16.56000 
40.56000 
46.56000 
-46.56000 
46.56000 
63.49000 
63.'10000 
OlAOOOO 
63.'10000 
63.'10000 
63.'10000 
63.•10000 
63.'10000 
63.'10000 
63 . ..(0000 
63.49000 

L-'.~.J . ' • . __ _. 

. 
. •r : 

•· RUN/12 
WEIGl IT COL EMISSIONS 

MO Lilli Ill 
2.04600 0,16000 
0.00000 0.00000 
0 .00000 0.00000 
0.06620 0.00500 
0 .45260 0.04000 
0.62000 0.05000 
0 .62000 0 .05000 

0.00050 O.OClOCH 
1.11600 0.00000 

o. 0.00000 
0.02'100 0,00200 
0.06060 0 .00600 
00.03500 6.360<)() 
5,69000 0 .-'16000 
0.00000 0,00000 
0.62000 0 .05000 
0 .00<100 0.000()0 
0.52700 O.O~Q(lO 

0.05500 0,0()100 
3,70620 0.30000 

i: 

i· 

, . 
. . ... , . : . . 
VOL SAMPLED 

DSCF 
17.13000 
17.13000 
1'1.13000 
17.13000 
17.13000 
17.13000 
17.13000 
17.13000 
17,13000 
17.13000 
44.61000 
-4-1.61000 
4'1.61000 
4•\.61000 
4-1.61000 
4'1.61000 
.. 4.61000 
-1'1.61000 
44.61000 
-'14 .61000 
-44.61000 

................ .... , 
~--_j ..J 

; .. 
I \ 

RUN /13 AVERAGE 
WEIGIIT COL. EMISSIONS EMISSIONS" 

MO LUIIIH LOIJIR 
1.37200 0.23000 0 .10700 
0.00000 0 .00000 0 .00000 
0.04"10 0.00600 0.00300 
0 .0\{)6() 0.00300 0 .00400 
0.26420 0.05000 0 .05000 
0.50000 o. !()()()() 0.00000 
0.56600 0.1000() 0 .00000 
26.50700 4.0:1000 4.93000 
0.00200 (),()()()30 0 .00010 
1.51000 0.26000 0.12000 
0 .00000 0.00000 0 .00000 
0 .05300 0 .00000 0.00500 
0.03!120 0.(>0700 o.oouoo 

-45.12410 7.00<)()() 7.66000 
1.56600 0 .271)()() 0.-'1'1000 
0.00000 0 .00000 0.00000 
0 .01060 n.O<noo 0 .04'100 
0 .00000 0.00000 0 .00000 
0.20420 0. \1000 0 .00300 
0.05300 0.00000 0.00700 
3.973!)() 0 .60000 0.56000 

. . : . 



Total Sou:::ce Analysis;. Inc. 
Particulate Test ~~alysis 

~co ENGTNEZ?-!NG 
COO?!?. INDUSTRIES 

9:3 - 354 

~un Nwn..be~ 
Data set 

Date 
Location 

Start .... 
~..1:ne 

E..~d ti.:ne 
.5aromet=-ic Pressure 
Static Pressure 
Volu:me of Condensate 
Volmne Sampled 

In. Eg 
In. E20 

Mls 
ocr 

Meter Correction Factor 
Square Root of Delta ? 
orifice Pressure In. E20 
Meter Te!!lperature Deg. F 
Flue Temperature Deg. F 
Percent C~2 ~ 

?ercent 02 ~ 
Dia:::neter of Nozzle Tn 
.l~ea of Flue sc;: ~ .... :\.. 
Sa:::nple Ti.zlle Min 
Weight Gain Gra:as 

.a.bsolute. Flue Pressure In. Eg 
Corrected Sa!llple Volmne DSCF 
M • • __ olsi:ure in F lue Gas % 
Molecular Weight Lb/LbMole 
Velocity of Flue Gas FpS 
Volume o·f Flue Gas AC:M 
Volmne of Flue Gas DSCFM · 
Dust Concent=ation Lb/DSCF 
Dust Concentration LbsjEour 
Dust Concent=ation GrsjACF 
Dust Concentration Grs/DSCF 
Isokinetic Rate % 

Aver-ages: 

l 
( 01) 

9- 15-93 
GR.c.-y I:RON 

INI.ET 
09:05 
09:50 
29.86 

0.15 
14 

27 . 858 
1.00 

0.463 
2.2~ 

56 
554 

6.10 
13.90 
0. 376 
22.60 

38 
1.9947 

29 . 87 
28.59 

2:3 
29.27 

-35.80 
48,558 
24,664 

1.. 5JE- 04 
227.64 

.55 
L07 
90.5 

Stack Te!nperature 
Vol .Flue Gas ACFM 
Part ~is Lb/DSCF 

717.7 
56,136 

? 2 . 12E-04 
GrsjACF 

LbsfMBtu 
: : • 64 

0- \ 
-... .. 

312 

- ' 

2 3 
(02) (03) 

9-15- 93 9- 17- 93 
G~Y I:RON G?..EY I?. ON 

INLET INLET 
ll:5o: 08:42 
13:05 09:47 
29.86 29.85 
0.15 0 . 15 

13 14 
23.505 24.018 

1 . 00 1. 00 
0.502 0.525 
0. 37 0 . 47 

65 68 
889 710 

5 . 90 6.80 
13.40 15 .30 
0.249 0 . 242 
22 . 60. 22 . 60 

60 60 
3.5065 1.7069 

29.87 29.86 
23 . 60 23 . 98 

2 . 5 2.7 
29 .19· 29 . 39 
44.84 43 . 53 

- 60.,.811 ·59,039 
23 ', 152 25,868 

3.271:- 04 l. 56E- 04 
' 455 '.03 243.60 

.88 . 48 
2.29 1. 09 . 

.. 11~ . 4·; 109.2 

Percent 02 
OS C..~ 

LbjEour 
GrsjDSC:' 

14.2 
24,561 
308 . 76 

1 . 48 

.. 
i 



Total Source Analysis, ·Inc. 
: Particulate· Test ~.nalysis 

~~CO ENGINEERING 
' COOPER INDUSTRIZS 

_I 

-, 
I 

·. j _, 

93-354 

;\un Nmnber J nata set 

Date J Location 

start time 
-, ;:..,d ti:ne 
J 3arometric Pressure 

Static Pressure 
Vol~e of condensate 

.~.- i Vol~e Sanpled 
j Meter Cor~ection Factor 
S~are Root of Delta P 

In. Eg 
In. E20 

Mls 
DC:' 

.l cr if ice Pressure In. E20 
:.3 .Meter Te1nperature Deg. F 

.rl~e Te1npera ture Deg . F 

Nozzle 

?ercent C02 4 ?ercent 02 
Di~eter of 
Area of Flue 

:'l SamPle Tillle 
J Weight Gain 

% 
% 

In 
Sq ?t 

Min 
Grams 

; ,l .!..bsolute Flue . P::-essure . In. Eg 
Corrected Sample Volume osc: 

,. ) -
Moisture in Tlue Gas ~ 

~ Mole~~lar Weight Lb/LbMol e 
j Velocity of Flue Gas ~S 

Volume of Fl~~ ~~~ ACFM 
Volwne of Flue-·Gas . OSC:FM 

l Dust concentration Lb/DSCF 
~ Dust Concentration Lbs j Ecur 

Dust Conc~~traticn · Grs / ACF 

.
:-1 Dust Concentration Grs/DSCF. 

!sokinetic Rate · ·% -J - .. 

. 1 >:.verages: 

l 
(04) 

9-16- 93 
NOD. · IRON 

INLET 
07:30 
08:45 
29.85 

0 . 18 
11 

25 .784 
1 ·. 00 

0.548 
0.54 

60 
557 

6.00 
12.9 0 
0.242 
22.60 

60 
12 . 0191 

29.86 
26 . 14 

. 1. 9 
29.25 
42.46 

57,584 
.29;248 

1. OU:- 03 
1778 . 91 

. 3.64 
..:. 7 . 09 

. lOS. 3 

.j Stack Te.!Ilperature · . ;: . 
Vol Flue Gas ACFM 

' ] 1 : 

Part Emis Lb/DSC~ 
Grs/AC~ 

Lbs j MBtu 

914.7 
69,613 

6.48E-04 
1.94 

0 

. I 
. eJ 

B 1 3 ~ 

2 3 
(OS) ( 0 6) 

9 - 16-93 9 - 16-9 3 
NOD . BON NOD . :G. ON 

INLET INLL~ 
10:3S 00:0-
11 : 40 00: 0-
29 . 85 29.85 .. 

0.18 0.18 
13 12 

23.518 15. S4l 
1 . 00 1.00 

0.576 0. 58 6 
0.38 .0. 43 

82 72 
l.076 l.l.ll. 
6.00 6 . 00 

12.90 12 . 90 
0 . 242 0.242 
22.60 22.60 

60 44 
5 . 4552 2 . 8427 

29.86 29.; 8 6 
22.87 15 . 40 

2.6 3 . 5 
. 29 . 18 29 . 07 

54.92 S 6 . 61 
74,481 7 6 ,773 __ 

. - 24,878 24-,-8:r2· 
5 . 2sz:..o4 4 . _07E-04 

785.10 606 . 50 
. . : 1.24 -:. ·• 93 
. ·~ :- 3. 68 2". 84 

108.3 99 ·. 6 . 

Percent 02 :. :· · . 12. 9 
OSCni.; : - - : 2 6 I 319 

. . .. Lb/ Eour : --- 1056. 83 
: . : GrsjDSCP 4. 54 

I •• • 

.' ... 



Total Source Analysi~, Inc. 
- Particulate Test ~'"'la1ys.is 

MECO ENGINZ~ING 
CCOPE~ INDuSTRIES 

93-354 

Run Number 
Data set 

Date 
Location 

Start time 
!nd time 
Barometric Pressure 
Static Pressure 
Volume of Condensate 
Volume Sampled 

In. Eg 
In. E20 

Mls 
DCF 

Meter Correction Factor 
Scruare Root cf Delta p 
orifice P-:-essure In. E20 

· Meter Te!ilperature Deg. -.. 
Flue Temperatu:::-e Deg. F 
Percent C02 ~ 

Percent 02 % 
Diameter of No zzle In 
.l..rea cf Flue Sq 

_.._ 
: .... 

Sample Time Mi..'"'l 
Weight Gain Gr~s 

Absolute Flue ·Pressure · In. Eg 
Corrected Salilple Vollnlle DSCF 
Moisture in Flue Gas % 
Molec"..llar w.eight Lb/LbMole 
Velocity of Flue Gas FpS 

.. Volume of Flue Gas - A CD! 
Volume of Flue Gas DSCFM 
Dust Concentration Lb/DSC~ 
Dust Concentration LbsjEour 
Dust Concentration GrsjAC: 
Dust Concentration GrsjDSCF 
!sokinetic Rate - % 

Ave:::-ages: 

1 
(16 ) 

9- 16- 93 
NODuLA-~ 

OUTLET 
07:35 
08:57 . 
29.85 
-0.65 

152 
37 .786 

- 0. 98 
0.670 
1. 92 

59 
1 05 

4.2 0 
16.00 
0 . 25 0 
12.83 

60 
l. 0381 

29.80 
37.75 
16.0 

27 . 51 
37".57 

28;918 
22;614 

6.06::::-os 
82.27 
- . ~ 39 
.. 42 

:" 104.5 

stack Temperature 
Vol Flue Gas ACFM 

. Part :E:::nis Lb j DSCF 
GrsjACF 

Lbs j MBtu 

118.7 
33,154 

3.45E-o5 
. 20 

0 

B14 

2 3 
(17) (18) 

9 - 16-93 9-16-93 
NODULA:~ NCDt:iV-~ 

OUTLET Ou'"TL.C:T 
10:32 13:25 
12:40 13:55 
29.85 29.85 
-0.65 - 0.65 

218 110 
57.489 19.830 

0.98 0 . 98 
0.983 o. 679 
4.57 2.00 

65 65 
131 120 

4.20 4.20 
16.00 16.00 
0 .260 0.260 
12.83 12 . 83 

60. 30 
0.2262 0. 3034 

29. 8 0. 29.80 
. 57.14 19.59 

1.5.2 20.9 
27.59 26.95 

. 54.15 37.49 
41,683 28_, .86~ 

31.,432 20,689 
8.72E-06 3.41E- OS 

.. 16~46 42.39 
4.73E-02 .. . • 17 
6 .. 11.E-02 ·-. 23. . 105.3 109.7 

. Percent 02 • . 
DSCFM

Lb/ Eour -
' GrsjDSCF 

-

,/ : . .. : 

16."0 
24,912 

47·. 04 
.24 

--. 

... ·. 



F 
l 

Total Source ~~alysis, Inc. 
· Pa=ticulate Test Analysis . . ... ·; 

MZCO ENGIN~ZRZNG 
l COOPER INDUS~ES 

-: . 
I 
I 

g3-354 

Run Number 
Data set 

Date l Location 

Start tbe 
End time 

J ~~~~~~t~~~s~~~:sure In .. Eg 
In:· E20 

Mls 
DC::' 

Volume of concensate 
·· 1 Volume Sampled 

Meter Correction Factor 
· Sauare Root of Delta P 

orifice P=ess~e In. E20 
Deg . ';' 
Deg. F 

% 
% 

:::n 

Meter Temperature 
~.· Flue Temperatu=e 

Percent C02 
t: ?srcent 02 
~ Diamete= o~ Nozzle 

Area of Flue 
Sa!nple Time 
ifei<;ht Gain 

Sq :Ct 
. Min 

GralilS 

-~solute Flue Pressure 
Corrected Samole Volume 
Moistu=e in Fiue Gas 

In. Eg 
OSCF 

% 
.. Mcle~..lla= Wei<;ht 

Velocity of Flue Gas 
Volume of Flue Gas 
Volume of Flue Gas · 
Oust concentration 
Dust Concentration 
Dust Concentration 
Dust Concentration 
Isckinetic Rate 

.. Aver ages: 
Stack Temoeratu=e 

Lb/LbMcle 
FpS 

ACB! 
OSC::.! 

Lb/DSC' 
Lbs"jHqur 

Grs/ACF 
Grs/DSCP 

: % 

-· Vol Flue Gas ·AcFM 

1 
(13) 

9- 15- 93 
GREY" !:RON 

COTLEr 
09:51 
10:15 
29.86 
-0"."65 

84 
54 . 789 

0.98 
0.$70 
4.33 

63 
95 

4". 20 
16.00 
0 . 2.50 
12.83 

60 
0.4325 

29 . 81 
54·. 03 

6.a 
28.54 
52.91. 

40,730 
'35,96!. 
r . . 

1._~6E-05 
- -"38 . 08 

::,-;_. :.. 11 
·- .12 

~ ·- 94 .l 
!' . ~ . 

102.7 
36,555 

Part ~is Lb/DSCF 
· _ Grs j ACF 
Lbs jMEtu 

l. 79E- 05 
.11. 

0 

B1 5 

2 
(14) 

9-15- 93 
Ga--y IRON 

OOTL.ET 
11:41 
13:00 
29 . 86 
·-o. 65 

74 
37 . 794 

0.98 
0.640 
l. 9!. 
~~ 

103 
4.20 

16.00 
0.250 
12.83 

EO 
0.3462 

29.81 
3 6 ·. 91-

8.6 
28.:34 
:35 . 29 

27,164 
23,184 

2. 06E-:-OS_ 
: 28 .. 76 
: ; : ,-.. i2 
' . - .- ;:14 
.... 99:7 

J 
( 15 ) 

9 - 17 - 93 
G~Y !RON 

OUTLJ:.-:T 
08::35 
09:45 
29 . 82 

·· -o. 65 
90 

59 . 4:3:3 
o:9s 

1. 020 
4.57 

63 
. 11.0 . 

-'L20 
l€ . 00 -
0 . 260 
12 •. 83 

60 
0 . 4146 

29 . 77 
-· 59 :24 

6.7 
28 . 56 
54.2 6 

41, 7 7 2 
: 35,918 

1: 54E- 05 . 
33:25 

9.42E_;02 
-· ~ < io 

.::. 95~5 

Percent 02 : 
nscnf~: .:: :· 

~-· :·- · Lb j~otri-.; !'• _ 
·. · GrsjDSCF ~..:. 

... : :.; .-.. . . : 

... -.. - ... . .. 
. - ·· -

- : 

i6: 0 -.. . 
31,688 

33 . 36 
. . 12 



Total source Analysis., Inc. 
Partic~late Test }~alysis 

M~CO ENG!NZERING 
COOPER INDUSTRIES 

93-354 

~un N~e~ 
Data set 

Date 
Location 

Start time 
End time 
Sarcmetric Pressu=e 
Static Pressure 
Volume of Condensate 
Volu..:Ie Sampled 
Mete~ Correction Factor 
Square Root of Delta P 
Orifice P~essure 
Meter T~perature 
Flue T~perature 
Percent C02 
?ercent 02 
Diameter of Nozzle 
.!..=ea of Flue 
Sa:m::lle Time 
Weight Gain 

·In . Eg 
I:l. E20 

Mls 
DC::' 

In. E20 
Deg. F 
Deg. F 

% 
% 

In 
Sq Ft 

M i :l 

Grams 

In: Eg 
DSCF 

~J:solute Flue.:. Press\U:"e · 
Corrected Sample Volume 
Moisture in Flue Gas 
Molec.J.lar Weiaht 
Velocity of Fiue· Gas 

~ 
Lb/LbMcle 

· . Vol~e of Flue .. Gas 
Volume of Flue Gas 
Dust Concentration 
Dust Concentration 
oust Concentration 
Dust Concentration 
Isokinetic Rate 

. FpS 
ACB! ' 

;. ·DsCF'M 
Lb/DSC::' 

Lbs / E6u= 
GrsfACF 

GrsfDSCF ... . % 

A ver~ges : -.--... 

1 
(07) 
. .. 

9-20- 93 
N IRON OGT 

PM 10 
08:20 -. 10 : 19 
29.51 
-0.65 

57 
25·. 95.1 

0.98 
0.478 . . 

0 . 23 
67 

106 
5.00 

16-.4 0 
0.164 
12.83 

120 
0.1459 

29:4 6 
25:14 

.9. 6 
28 . 35 
26 . 57 

. 20_, 457 
16,972 

1.31.?:- 05 
13-.3 9 

7.79E-02 
9.20E-02 

· ·io7. 8 

Stack Temperature 
Vol Flue Gas 
?art ~is 

ACFM 
LDJDSC:' 
Grs/ACF 

Lbsj'MBt"..l 

105.7 
20,571 

1.90E- 05 
. 10 

0 

31 5 

N 

2 3 
(08 ) (09 ) 

9-20-93 9 - 20- 93 
IRON OUT N L~ON OUT 

PM 10 PM 1 0 
10:30 12 : 37 
12:28 .. -14:35 
29. ~ ·51 29.51 
-0 . 65 .:.·.;.'":"~ ~-65 

112 60 
25.726 26 . 710 

0.98 . ·. 0.98 
0 . 478 0.478 

0 . 23 0 . 23 
-·. 78 ··: - :· .7~ 
107 104 

5.00 5.00 
16.40 16.40 
0 . 164 0.164 
12 .'83 12 . 83 

120 120 
0.2212 0 . 2758 

-:- 29 . 46 29.46 
24.41 2 5 :-3 4 
17.8 ·-10. 0 

27:42 ·2a:31 
27.05 26:55 

20,819 :20,437 
~!?,693 . ~6, ~43· 

l. 99E-05 2.39E-:OS 
-~-is :81 ~.~-~4;~·9 .. ,... ... 
... -- , . • 10 · - .14 . I. • • ,. _ 

" 
. 13 ~ =-~6. 

113 . 2 108.8 

. • •. - =------ • .. -. . . 
Percent-oi :· : ·~·: -.... . - .. 

DSCFM . : :· 
i :_··Lb/Eou:r 
;:: :. Grs/J?.~CF : 

I 
•• I 

... --
.· · .... .... - ... ::0 .. 

. • ... :. · .. :..~ · .. 

16.-4 
16,53 6 
18:86 

. 13 



• ~ 

i 

Total Source Analysis,·. ·Inc. 
Partic~late Test ~~~lysis 

i 
I 

I ._ , 

.l 

. J 

J 
....., 
. ! 

J 
,. ... 
. i 

~CO ENGIN!ZRING 
COOP~ INDUSTRIES 

93-3 54 

R'..!Il Nu:nbez
Oata set 

Date 
Locati on 

Star-t. ti:me 
E:nd ti:me 
3aromet=ic Pressuz-e 
Static Pressure 
Volume of Concensate 
Volmne Sampled 

In. Hg 
In. E20 

Mls 
DCF 

. J ·-
-... 

~ 

Meter Ccr=ection Factor 
ssuare Root of Delta P 
Orifice P~ess~e In. E20 

Oeg. F 
Oeg. F 

l -
~=:~ 
~; 

Metez- Temperature 
Flue Teztperatu=e 
Percent C02 
Pe!:"cent 02 
Diameter o f Nozzle 
,;;...-ea cf Fl\:e 

.· Samole Ti101e 
: .:: W~ight Gain 

In 
Sq Ft 

1-f'n 
Grazns 

~~solute Flue Pressure 
Corrected Samole Vol~e 

··' Moistu=e in Fiue Gas 

In. Eg 
DSCF 

% 
-. Molec~lar . Weight 
~; Velocity of Flue Gas 
·:...:.i Volume of F'lue Gas 

. Volume .of . Flue . Gas 
~ Dust Concentration 
.:.; Oust Concent=ation ....., 

Dust Concentration 
~- 1 Dust Concentration 
: ... ~ Isokinetic Rate 
-.J 

.. Averages: 

Lb/LbMole 
FpS 

ACn! 
OSCFM 

Lb/DSCF 
LbsjF.ou:r 

GrsjACF 
Grs j DSCF 

% 

1 
( 0 0) 

. . 
9-21-93 

G IRON OUT 
~- PM 10 

08:00 
09:59 
29.70 
-0.65 

48 
25.945 

0.98 
0.478 

0.23 
75 

108 
4.00 

21.60 
0.164 
1.2.83 

12 0 
0.2519 

29.65 
24.91 

8.3 
28.55 
26.44 

20,357 
17,187 

2.22:!-05 
22.99 

.13 

.15 
105". 5 

~J Stack Temperature 
- Vol Flue Gas A~~ 

Part Emis Lb/ DSCF 

106. 0 
20,393 ·- : : . 

2.72E-0 5 
:t . . 
J 

Grs / ACF. : _ 
Lbs j MBtu 

.16 ~ · ; 
0 

-: I " 

B17 

G 

2 3 
( 11 ) (12 ) 

9-21-93 9-21- 93 
I:.:\ ON ou'"T G I!\ ON OiJT 

PM 10 PM 10 
08:00 10:1.1 
10:00 12:47 
29 . 70 29.70 
-0.65 -0.65 

43 €2 
16.400 26.033 

0.98 0.98 
0.478 0.478 
0.23 0.23 

77 . · 73 
1 08 . 1.02 

4.00 4.00 
21.60 21.60 
0 .164 0.164 . 
12.83 12.83 

9 0 .120 
0.2812 0 . 2254 

29.65 29.65 
15.€9 :25.09 
11.4 10.4 

: 2S .19 28. 3~ 
26.61 26.42 

20,486 20,336 
16,.709 16,9.54 

3.95:E-05 L S8:E-OS 
39.62 20.14 

. ~. ~ -. 2 3 . . 1J. 
. • 27 .1.3 

·:: 91. 1" 107.7 

:. :.,~ .. ·. : 

Percent 02 
:- ~.. DSCFM 

LbfEour 
- ·- ... . G ;osc~ :- •• <.: .; • -= rs • 

• .. ·.·.·-. -. ~·· · .. . :· .. ·. -; ··· · 

.. 

. . . .. -· .:.. 

. -· .. -
.. -_ .. ~ :--

.- -- ... 
·- ····· 

21.6 
16,950 ~::: - : 
27.53 
. -.19 ,; :_. :; 

..... · .. 



Total Source Analysis,:· Inc. 
_ · · · ~ HcL Test Analysi~ 

MZCO ENGINEuiNG 
COOP~ INDUSTRIES 

93 - 354 

RUJ'l Number 

Data set 

Date 

Location 

Start tbe 

E..ici ti::ne 

Barometric Pressure In . F.g 

Vo 1 mn.e S alilp 1 ed . DCF 

Meter Correction Factor 

Orifice Pressure In. E20 

Meter Temperature Deg. F 

Percent 02 

EeL Collected :mgs 

Corrected Sample Volume .. DSCF 

Volume of Flue Gas 

EeL Cone 

EeL E:mis 

EeL · Cone . 

DSCFM 

Lbsjoscr 

LbsjHour 
.... : -.. 

PPM 

1 2 

{04) {OS) 

9-16-93 

ou't.1 .. ..E'r OUTLET 

·. 07:35 10:32 

08:57 12:4 0 

29.85 29.85 

37.786 57.489 

0.98 0 . 98 

1. 92 4 . 57 

59 65 

16.00 . 16 . 00 

<O.l400 · L 8800 

<J7 . 75 
~ '.:~ . ... .. · ... 

<22,614 · 31,432 

<8.17E-o9 7. 25E- 08 

< l .lOE-0 2 .13 
' -. 
\ 0 ,. -

< 8. 62E-02 .. ·. 

.· 

3 .. . --
=~ . . .. 

( 06) 

9-16-93 

NODUV--=< 
.. .. . . 

OUTLET 

13:25 

13:55 

29.85 
. -· .:· .. 

1.9.830 

0 . 98 

2 . 00 ~ 

64 

.... '" 16 . 00 

< 0 .14 00· -· .. 
0 . . . .. 

. - .... ·. .. . .. .. - , . 
0 ,;. ... 1 , ... 0 

, .. 
·~ 
~-

... . • 

-·· ! 

- .:. ; : .. ~ : ~- -:.: .. . .; ~-· .... _. 

<1 .57E-08 . .. .. .... - . ·- - ... . . ....... . 

< 1. 95E- 02 =~ · ..:: : _ .· . . -

EeL Cone · ~ GrsjDsc: <s.72E- os: 5. 07E- 04:·.= · < 1·. lOE-04 

B18 

·· -·---.· . :--- . .. ·----,.-- ~··· ~- . . · ····-.- - .. 
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.. 

:i 

l 
Total scui~e Arl~lysis , Inc. 

· · ·. EeL· Test Jl ... :1alysis ,. 
~ 

i 
! 
~ 
! 

i 
~ 
1 
:! 

., 
I 
' 

l 
l 
I 
j 

l 
.., 
j 

~ 
j 

MLCO ENGINEZR.I;.JG 
COOPE3 INDUSTRI:ES 

93-354 

Run NUJnber 

Data set 

Date 

Location 

Start tble 

• . J 
J ?J B~ome~ic P::-essure In . Eg 

-:-> Volu::lle Sa!&lpleC. oc:: 
~ J 
~ . : Meter correct~cn Factor 

Orifice Pressu:=e In. E20 

Meter Te~perature 
~ ] < 
j Pe::-cent 02 · 

Deg. F 

i 

l 
~ 

He!. Collected· 

i 
~ l 
. f Corrected Sample Volume DSCF 
....J 

• Voluwe of Flue Gas 

t J ' EeL Cone 

] EeL E:uis 
:J 

EeL Cone 

! J EeL Cone 
! 

i .o.J 
' 

:] 

.. - . 

DSCFM 

Lb~/~s*d · 
LbsfEcur 

. ' 
- PPM 

Gr~/oscF · 

1 

(01) 

. 
9-15-93 

GREY IRON 

OUTLET 

09:51 

1.0:15 

29.86 

54.789 

0.98 

4.33 

69 

16.00 

0.!.400 

54.03 

35,961 
.. . . '· .. 

5. 71.!:"- 09 

1. 23E-02 
- .-

6.02~-02 

~ .... ~ -:- =- : 
3. 99E-os· .. 

519 

2 

(02) 

9- 15-93 

GREY IRON 

OUTLET 

11:41 

13:00 

29.26 

37.794 

0.98 

1. 9!. 

71 

16.00 

0.1600 

36.91 

,_. 

9.55E-09 
.. ...... -. : . 

~- . 
\ .. . 

.10 

6-.:~~ (If--·a·s · 

... - .- .... 
... . -: . . 

:,._ .. ... ~ -. ·- ,: .. ... 

~ 

3 

(03) 

9-17 - 93 

G:R:::~ IRON 

OUTLZT 

oa: 35 

09:45 

29.82 

59.433 
. . -... ..... .... 

· 0 . 98 

· 4.51 

•6:3 
. . 

16.00 

1. 2000 

: .. 
4.462- 08 

9 . 62~-02 

- .. -· - - ...... .. . · . . ~:.--
.47 



MZCO ENG!NE~NG 
COOPER I~UST.RIZS 

93-aaa 

Run NUlilber 

Data set 

Date 

Location 

Start time 

- ...... . £nc. ... ~me 

Barometric Pressu=e 

Volwne SC3pled 

Total source. ~~lysis, Ir.c . 
Aluminum· Te~t· Analysis 

..... ; • • • • - :.: • • 0 • 

1 2 

( 01) (02) 

9 - 15.-93 9-15-93 ... .. .. 

G::U:Y I~ ON GREY I~ ON ... . 

OUTLET OUTLET 

09 : 55 1.1.:45 

10:22 13:00 .. 

In. Eg 29.86 29. a 6 

DCF 71.125 64 . 815 

Meter Correction Factor 0.98 0.98 

Orifice ?ressu=e L'1 . E20 

Meter Te.mperat~e Deg . F 

Percent 02 

Aluminum Collected :mgs 

corrected Sample Volume DSCF 

Volume of Flue Gas 

A1U!Ilinum Cone 

Alwninu:a Cone 

DSCFM 

LbsfDSCF 
~.:. - .. ~,- -

Lbs /_'E.~;_U::. _ 
PPM 

4 . 74 

65 

21 . 60 

1 . 1730 

70 . 75 
-· . 

47,545 
~. ... 

3.65E:-08 - · .... - _ .... ~ 

_.10 
- .- ... '" -

3 . 87_ 

72 

21.60 

1.4440 

63.49 

4,2, 514 
1: ... -

5. 0 1Z-:Q8. 

.12 

. 71 

3 

(03) 

S-17-93 

GREY !::\ON 

Ou""':LZT 

oa: 35 

09:46 

29.85 

44.838 

0 . 98 

l..S6 

... , 
0-

21.60 

2. 3 650 

44.6~ 

1 . 163- 07 

.18 

l. 66 

.~1 Wilinum Cone Grs/DS_cr 2. ~3:2-Q4 - 3. Sl:E- 04 ~ 8 .lSE- 04 
... - '• -. ~: --:.· : :;_-= ~ c -~ ·:. . - :... t:. ': .. ... 

320 
-: . :: 

.... : :- . 

·. 



Corrected Sample volume . DSC~ 

Volume of Flue Gas 

~..ntimony 

·· .. Antimony 
··:: 

Antimony 

J :J. :

1 ~..ntimcny . . 

1 ::I 
" J 

·cone 

Em is 
. 
con·c 

· DSCFM 

.. - - .. 
Lbsfliour 

70.75 

47,545 

: . 
' 0 

-~ .. 0 

0 

:. . 
. -·: 0 

. :c 21 

6:3 . 49 44 . 6~ . 

42 514 25, 901 
·• 

' -.. . : 

0 
.. 0 ·- ~ 

., · ... 
~ - . -· - . ... . .. 

-- 0 0 

: 0 
. .. 

0 . - ··-- . 

- · ... ;:,r::\:o ··· . 0 
' . . 



Total Source Analysis> Inc. 
Arsenic · · Test ~~a~y~is 

l'f.ZCO ENGINZ:::RING 
COOP~ !NDUSTP..I:ES 

93-888 

?.un Number 

Data set 

Date 

Location 

Start ti.::ne 

E."1d tbe 

Earoliletric Pressure 

Volume Sampled 

In. Eg 

DCF 

Meter Correction Factor 

Orifice ?res sure In. E20 

Meter Te.!!lperature Deg. F 

Percent 02 % 

A:senic Collected ill<;"S 

Corrected Sample VolU!ile DSCF 

Volume of Flue Gas DSCFM 

Arsenic Cone Ll?s /DSCF 

A.,..senic E:inis Lbsj'F.ou:r 

~.rsenic Cone PFM 

Arsenic Cone GrsjDSCF 

1 2 

(07) (08) 

9- 15- 93 9 - 15-93 

GREY !:RON · GREY BON 

OOTLZT OUTLET 

09:55 1l: 45 

10:22 13 : 00 

29 .86 29.86 

71.125 64.815 

0.98 0 . 98 

4.74 3.81 

65 72 

21 .60 21.60 

0 . 0759 . 0 . 0760 

70.75 63.49 

. ~'?:1.5~5 :..4 2., 514 

2.36E- 09 2.63:E- 09 - - . -
6.74E- 03 6 . 73E- 03 . . . ~ . ... . . . 

l.21E-02 1.3.5Z-02 

1.65E-05 L 84E-:-05 . . . ... - ---· 

B22 

3 

(09) 
~:.. 

9-17-9 3 

G::iL't"'Y I:?. ON 

OUTL.c..~ 

08:35 

09:46 

29.85 .. . . 

44.838. 

0 . 98 

• 0 
1.86 

6~ 

21.60 

0.0495 
.. 

44.61 -.. . - - . -
-~~ 1 90.~. .:. 

2.44E-09 

3.80E- 03 . --
1. 25E-02 . . , ....... 

l. 7.~-:-05 : =·: ·. • 0 • 



I . . 
;i ... 

l 
Total. Scurce Analysis, , I~c. 

. .:. · .... ~ . . - · . .. . , . i 
P~= :-~ : .. . =-.. Tes ._ ~-a_~ys~.s 

~ 
t • \ !-I'~ CO ENG INEZRING 

; COOP8 INDOSTRI:ES 

93 - 388 

I 

i 
• 1 

R\!n Nun.bez:-
. 1 

Data set 

l Date 

J 
Location 

1 Start time 
! i 1 . . 
t • E.-.d t.b.e . 
J ,j Barometric Pressure 
~ 

VolUlile Sa::npled 

Metez:- Cor!:"ection Factor 

1 Orifice Pressure ' : , 
j ,_: 

1 Meter Temperature 
: i 
. i 

F·; . 
, -

Percent 02 

Collected 

. 

In. !rg 

DCF 

In. E20 

Deg. F 

% 

mgs 

, .l Corrected Sample VolUlile ·, DSCF 
; . : 
! '-' 

VclUlile of Flue Gas DSCFM 

;-. : Bar i Ul:l 

. ' 
' 

BariUiil 

~ Cone 

Em is L.bs /E~ur :. 

Cone PPM 

cone 

l 2 

( 10 ) (11) 

9- 13- 93. 9-15-93 

G::U:Y I~CN ~-y IRON 

O'GTL.ET Ou'"TL.ET 

09:55 11:45 

10:22 13:00 

29. S6 29.86 

71.125 64.815 . 

o.sa 0.98 

4.74 3. 87. 

65 . 72 

21. EO 21.60 

0.0276 0.0456 

. 70.75 63. ~9 

··. ~7 {54 5 4~!.514 

8 . 60E-10 1.58E-09 -

2 . 45E- 03 · 4.03E:-03 -· ..... ·.·. ~ 

2 . 40E- 03 4.43E-03 

6~ 92~;:-0?- l.lOE:-05 ·, -. . - ' .. . .. 

~ .. B23 ··-

- . .... 
... - 0 0 • \ 

3 

(12) 

9-17-93 

Grt_~ IRON 

OUTLET 

08:35 

09:46 

29.85 

44.838 

0.98 

1. 86 

6J. 

21.60 

0.0055 

44 . 6~ . ' ·#. .. . 

. 2S,~q~ 

2.71E-10 

4.22E-04 

7. 61E-04 

1.90E-06 

. ~ .. .~ ..... 
:: 

-· .... . 

.. . . 

. -· 

. . . 

• 0 •• ·-

, • • ' 0 - ·# .... 
L ~ :. . • - - ... . . 



Total·· so~ce · lmalysis, : Inc. 
Chioi:li\m. - ~ - - Test Ar.aiy'sis 

MZCO ENGINZEUNG 
COOPER DiuUSTRIES 

93-888 

Run Num..ber 

Data set 

Date 

Location 

s·~,.. .. '--- "- time 

E:lci ..... 
~.-J.:ne 

Barometric Pressure 

Volume Sa1i!pled 

In. Eg 

DC:' 

Meter Correction Factqr 

orifice Pressure !n. E20 

Meter Te!ilperature Deg. F 

?ercent 02 % 

Chrcmiwn Collected mgs 

Corrected Sample Volmne DSCF 

Vclume of Flue Gas -· - OSC?M 

Chromium Cone Lbs/DSCF 

Chromiu:m E!Alis LbsjEour 

Chromium Cone -·: PPM· 

ChromiUm cone 'GrsjDSCF· 

1 2 

( 13 ) (14) 

9 - 15-93 9-15-93 

GR!Y IRON GR!Y D.ON 

OUTLET OUTLET 

09:55 11:45 

10:22 13:00 

29.86 29.86 

71.125 64.815 

0.98 0 . 98 

4.74 3. 87' 

65 -72 

21.60 21.60 

0.4347 0.7372 

70.75 63.49 

47,545 '4 2; 514 

l'. 35E-08 · 2 . 56E.:.oa:.: 

J.S6E-02 • 6:53E.:..02 · 

- c .10 . :.:c: -. . 18 

.... ... 
i"~ 79:E::.:o4~ 9· ~ 48E- os:· 

: .~:· ": --· . . . . ·._ 

3 .. .. 

(15} 

9 - 17- 93 

GiL~ !~ON 

OUTLET 

08:35 

09:46 

:". 29 . 8:5 

44.838 

0 . 98 

1-.8 6 

61 

21 . 60 .. 

-.• 0 . 3795 

. . 
44; 6~ -

-. -

: 25,901 - - --

1. s7z.::.o8 

2.91E- 02 .:· .. ·,;.. · ' ' . 

.. - ... .13 
.... 

' • : · ... --· - -

1. 31E:.o4 ·.:.:. :. -:; : 



;: ·1 
. ' 

j . -~ 
..J.J 

I 
' I 

J 
J 
J 
-

'! j 

t 
j 

-.. 
-: ... : 

; . : 
j ,_; 
! 

!!ZCO E.."'fGINEEUNG 
COOP~ INDUSTRlZS 

93 - saa 

Run NU!II..ber 

Data set 

Date 

Location 

Start t .izne 

!.""1d ~· ... ~me 

Barometric Pressure 

Volume Sampled 

Meter Correction Factcr 

Orifice :?ressu::e 

Meter Temperature 

:?ercent 02 

Copper Co-llected 

Total Source Analysis, Inc. 
copp~r-"' ~ ~ ::·:; Test ·&"1?-lysis 

1 2 

(16 ) (17) 

9 - 15- 93 9-15 -93 

GR.:.-y DON G~-y IRON 

Ou'"TLET 0\JTLZT 

09 : 55 11:45 
= 

10:22 13 : 00 

In . Eg 29.86 29.86 

DC!' 71.125 64.815 

0.98 0.98 

L'"l. F.20 4 . 74 3.87 

Deg . ? 65 72 

% 21.60 21.60 

zngs 1. 7250 2.5080 

70.75 63.49 

.. ,., ; :· .:. - "'.-

3 

(18 ) 

-- .. ... 
:-•• J • _ : - . -

.::. · "• 

9-17-93 

G:::L~ I~ ON 

Ou""TLET 

08:35 

09 : 46 

29.85 

-44.838 

0.98 

1.8 6 
: -

'61 
. -

21.60 

o. aaoo 

. 44.61 Corrected Sa.mple Vol\lllle · DSC!' 
-::- · · .; ::. .. 

Volume of Flue Gas DSCFM 

Copper Cone ~~/_D~!;-.!' 5. 37'!:-08 
• •• ~ 0 ~. 

Copper Emis Lbs ( Hour .15 

Copper . Cone PPM . -- • 3 2. .. ... -..:.. · . ..:.. . ':... 
.52 

· Copper Ccnc Grs j DSCF 
... . - :--- :"" 

3. 76'E-0 4 . ,. .... -.:. ; \ . ~ 6 . 09:2- 04 ·--· -. ' ....; '. ; ::-:...: 

:::. : -=- B25 

.. . .. . . . ·-- · -- --·· · . _, .. ., ___ ... . . -- ~ · . 

. _25 1 9_01_. .. . . : . - ·.:... ·. 

4 .34E- 08 :.; .... ... -.: -

6 . 75'E-0 2 
:- 0 • ... . ·---~ · ... 

: ... ::.-:. .. 
.2 6 

3.04E- 0 4 

.··· .. .. .. 

- --- -

\- - . . _ ....... 



Total Sourc""e· ~~~lysi~·/)nc. 
·r..eac.· ·• · - =--'- Test Analysis 

MECO L~GI~EERING 
COO?~ INDuSTRIES 

93-888 

Data set 

Date 

Location 

Start time 

E:1d ti:ne 

Barometric Pressure In . Eg 

Volume sampled oc: 

Meter Correction Factor 

orifice Press~e In . E20 

Meter Temperature Deg. F 

?ez:-cent 02 

Lead CollecteC. 

corz:-ected sample Volume. · · 

Volu:me oz 

Lead 

Lead 

Lead 

Lead 

. .. . .. -
Flue Gas 
·:· .... < ... 

cone 
- . 
E:!nis 

Cone 

cone-

· · ·osc!M 

Lbs /nsc/ 

·Lbsfnour 

·. ~· . PPM 

G:.r·s-/({scF 

1 2 

.. ( 19) (2 0) 

9-15-93 9-15-93 

G?..EY. IRON G:tEY IRON 

OUTLET OUTLET 

"09:55 11:45 

10:22 1.3 : 0 0 

: 29.86 29.8 6 

71.125 64.815 

0 . 98 0.98 

4.74 3.87 

65 72 

~ : 
21.60 21.60 

1 . 7250 =~ 'i . 7 480 

.. 
70.75 63 . 49 ' 

.. 4 71 545 

-.,. ',,""""":', -... · 
6 ·. o7:s:..oa 

.15 -.:..·, · ·.:: ':1s~ 

\-

9-. 97E-02 .11 
. '·. - ~: .. ~ ..... --:" •':· - 'C -~ • 

4·;24E..:04' 3. 76E-o4-

';'! :.:. J326 

------ .. ---- ....... ----- .. - ••• - · - - -- - • - - - - ·- . 0 • _____ .. • ........ _ •• • • 

3 

- r 
( 2 ~) - .. ~: 

9- 17-93 

GREY !RON 

Ou"TL.ET 

08:35 

09:46 

29 ". 85 

44.838 
. 

0.98 
... 

1. 86 
. .. 

61-

- .. 
21.60 .. . 

0.7150 

• .. "=' -··· ··· ,. 

. : ·i'"s , 9 o 1 · ... f · 

.3 . 53E-08 

5 .. -4:~;:£:.02 

6 .-ss"E"'-o2 

-··.- - ... ·-. . .;;: .. .... -· 

-. . .. ..... :. . : --· 

.. .- .. - . --- ~ :: .. . 



..,. 

I 
Total Source J..nalysis, -Inc . 

· M_a!.gai?.~se ~- _-_:Test Analysis 
t 
< MZCO ENGINEERING ..., 

.. l COOPER INDUSTRIES 

93-888 
...., 

! 
• ' 
~ .. : 

• li Run Nu...-.bez:--., 
I 

! . J Data set 
~ 

":l . . , 
·.:-1 Date 

:"1 .. 
-i 

....J 

Location 

· ·j Start time 
_, . 1 
' ; • ::::1d time 

Barometz:-ic Pressure -In . Eg 

- Volume Sa!Ilpled DCF 
: '! 

7 .. ~ 
j - Meter Cor:t:"'ection Factor 

:i Orifice Pressure In. E20 
; 

Meter Temperature Deg. F 
. 1 
: I Percent 02 · % ;. .; 

""l Manganese Collected mc;s 

j 

Corrected Sample Volume DSCF 

Volume of Flue Gas DSCF.M 
.. I 

'. 
: .. l 
~ .. J 

Manganese Cone 

Mangan ese .:l 
- Manganese 

Elnis 

, .. cone 

! J Manganese Con.c. :. 

·= 

, ~ J * Sample Error 
.... 

Lbs/DSCF 

Lbsf!;our-=-

GrsjD~CF_ ~ 

1 

- (22) -

9-15-93 

. GRSY IRO~. 

qtJTLZT 

09:55 

10:22 

29.86 

71.125 

0.98 

4.74 

65 

21.60 

*0 . 0000 

70.75 

47·,545 

' : - _; .0. :. 

,.. ·.--- 0 

;. >·..: ~ _0-

-:-:: ~ _0 

327 

2 

(23) 

9-15-93 

GR...'t'Y I:::\ ON 

Ou--:r'LET 

11:45 

13:00 

29.86 

64.815 

0.98 

3.87 

72 

21.60 

*0.0000 

63.49: .. 

·.42 1 514 

- ·-- . 0 . 

:~ ,·.: -:·-: _:.Q. 

0 

~ ··. ..·. : : . - . 

3 

( 24) 

9-17-93 

GR:::Y !~ON 

OUTLET 

08:35 

09:46 

29.85 

44.83 8 

0. 9 8 

l . 8 6 

61 

21.60 

111.7600 

44.61• 

25,901 -

5.52E-06 

8.58 

.-38.67 

3.86E-02 .. ··. -.--: ~ 



To.tal Source Analysis~ Inc. 
Me~curf Test · ~~alysis 

MECO ENGINEERING 
C~OP£R INDUS~ES 

sJ-saa 

Run Number 

Data set 

Date 

Location 

Start tizle 

End time 

Barometric Pressure 

Volwne Sa!llpled 

!n. Eg 

DCF 

Meter Cor=ec-ticn Factor 

orifice PresS".n-e In. E20 

Meter T e!!lpera tur e Deg. F 

Percent 02 % 

Mercury Collected mgs 

Corrected Sa111ple Volmne 
.. 

DSCF 

Volume of Flue Gas DSCn! 

MerC'.J.IY Cone Lbs /DSCF' 

Me~cury · E:nis Lbs jEcur 

MerC'..lrf cone PP!'! 

Me~cu.ry . Cone Grs/DSCP 

1 2 

(25) ( 2 6) 

9"- 15-93 9-15-93 

G?..:::Y: :BON GR3Y ~ON 

OUTLET OUTLET 

09:55 11:45 

10:22 13 : 00 

29·. 86 29.86 

7l.125 64.815 

0 . 98 0.98 

4.74 3 . 87· 

65 72 

21.60 21 . 60 

0.0018 0.0006 

70.75 63 . • 49 

47,545 42 ; 514 

5.61.E-ll 2::22E- 11 

1.60E-04 5; 66E-05 : 

1."07E-04 4:26:C:- os 

3 :s2E-o7 1 :5sE-o7·;·. 

329 

3 

(27) 

9-17 - 93 

GREY IRON 

Ou"T!..ET 

oa : 35 

09 : 4 6 

29.85 

44.838 

0.98 

1. 86 

. 61. 

21.60 

: Q.0015 

44~61. 

25",901. 
.. 

7.61.E- 1.1 

1.18E- .04 

1. 45E.:.04 

5 . 32E.:.o7 

. . ~ .. .. 

~ . ·.~ . 

-- 0 . . ... .. 
- .... 0 

........ 
- 0 ....... . -- . 

.. . :.. .-. . 
<! . -. 

': ........ 
• - - ... • 0 -

-·- .. --:-· -

.. 
1 

' . 
u 

~·· 



~ 

• 
l 

Total. Source Analysis-, . Inc . 
Nickel· .:.. Test AJ1aJ_ysis 

' • ~ .. 
-, 
·' 

I ., . : 

i : 

?-!I CO ENG IN l:..c...CU~G 
COOPER INDUSTRIES 

93-aaa 

~un Number 

Data set 

Date 

Location 

Start ti.:ne 

- . .. .:.na ~...lme 

Barometric Pressure 

--:-:: Volume Salllpled · · 
.· .. DC? 

1 :>; 
; ~~ Meter Correction Factor . 

In. E20 

Meter Temperature Oeg. F 

Percent 02 

Nickel · Collec-ted ·. mgs 

?i Corrected Sample Volume -. DSCF 
~;_j 
l Volwne of Flue Gas . DSCTI! 
:. i 
~j Nickel 

' 
Cone . Lbs /DSC~ 

Nic..'cel ,:-1 
:: I 
~-- Nickel 

Emis Lbs jEcur 

Cone PPM 

·· Cone . . Grs j DSC::' 

i::::t , 

-

!. 2 

( 28 ) ( 29 ) 

9:-15-93 9 - 15-93 

G~Y·. I~ON· GREY noN 

OUTLET Ou"TLET 

. OS: 55 11:45 

1 0 :22 lJ: 00 

29.86 29.86 

71.125 64.815 

0.98 0 . 98 

4.74 3 . 87 

65 72 

21.60 21.60 

0.1173 0.1444 

. 70.75 63. 49 . 

47,545 :.42,514 

3.65Z-09 5.01E-09 

1 . 041:-02 1.27:2-:-02 

2.39E-02 3~2SE-02 

2.55:E-OS 3.51E-:OS :: 

·. ·. :a 2 9 

. . . . .. - -. - . .· 

3 

(30 ) 

9-17- 93 

GRL"""Y I.RON 

OUTLET 

08:35 

09 :4 6 

29 . 85 

44.838 

0 .98 

1.86 

61 

2!.. 60 . . . . ·-·· 
4.3450 

44.61 . . 
0 .. . 

_25,901 . 

2.14E-07 -.. 

. - :~ . 33 ... . .. 

. : 1.40 . .. ... .... =· . 

l.SOE-03 ::: 0: .. • 0 
.· ~ .: 



Total Source )..nalysis·, Inc. 
BerylliuE ·· Test .Analysis 

MZCQ u'7GIN1:ZRING 
C~OP~ INDOSTRIZS 

93-003 

Run Nu:mber 

Data set 

Date 

Location 

Start tble 

End ti::;.e 

3arcmet:::-ic Pressure 

Volu:ne Sa!npled 

Meter Correction Factor 

Orifice Pressure 

Meter T E!.!npera tpr e 

Percent 02 . -.. 

3e.:ylliu:n Collected 

Correc-ted Sa!nple Volume 

Volume of Flue Gas 

In. llg 

DC!' 

In. E20 

Deg. -r 
% 

mgs 

DSCP 

DSCFM 

Beryllimn Cone . LbsjDSCF 

Beryllium Em is LbsjEour -

3erylliUlil : cone :::. ·'"- PPM .. 

Berylliwn ; -. Cone GrsjDSCP : 

1 2 

( 0 1) (02) 

9-15- 93 9-15- 93 

GREY IRON GREY BON 

OUTLET 00'1'.!..:.ET 

09 ": 55 1.1:45 

10:22 13:00 

29.86 29.86 

71.125 64.8.15 

0.58 0.98 

4.74 3. 87· 

65 72 

21".60 21.60 

· a·. oooo 0.0000 

70.75 ::_63 . 49 

"47",545 42,514 

0 .. o_ - .. 

0 - . . , - . 0 . 

- . 0 - 0 . . -
- ..; .,· · - ;.• -. 0 - ·. ": : .:: ~ \ ~ 0 .-. - ... ···'· 

- 330 

3 

(03) 

9-17 - 93 

GR:::Y BON 

OUTLET 

08:35 

09:46 

29.85 

44.838 --· .. 
0.98 ', . 

1..86 

61 

21.60 

0 . 0055 

44.61 

25,901 

2. 71E-10 - . 

4.22.E-04 

l.l6.E-02 - : ~ · .. 

l. 90E.;,.06 - .. .. 



I 

Total~_ Source Analysis, Inc. 
C.:.CJ:ilill:ll. · · . Test·. A..""lalysis 

1 

: .l 

~CO ENGINZER-TNG 
COOPER INDUSTRIES 

93-003 

~un N\Ul.ber 

Data set 

Date 

1 Location 
~ ·. i 
; _; 
: _, 

' Start time 

E.:~d time .. 
' . . Barometric Pressure 
• 

- , Vol\l!lle Sa!ilpled 

In~ Eg 

·DG 
! ._; 
\ . 

Meter Correc~ion Fac~or 
-. 

Orifice Pressure In. E20 

Meter Temperature Deg:. F 

' _ ; Percent 02 

-, C.:.cb:aiu::n Collected ·. mgs 
: . 

~ Corrected Sample Volu:ne DSC! ' · i i .! 
l -

Volume of Flue Gas , . DSC:i'! 
• . . 

···' .. C.:.Cn.ium Cone Lbs /DSC'"i' ......; 

Cad:mium Enlis Lbs f'Fiou:r. • 
: 

c.:.dltiium -- Cone :-·:·- :PPM 

Cadmium cone Grs /DSCP .-. 

. ' -
-, 

1 2 

(04) (OS) 

9- 15- 93 9- 15-93 

GREY IRON. GREY I?. ON 

OUTLET OUTLET 

09:55 11:45 

10:22 13:00 

29 .86 29.86 

71.125 64.815 

0.98 0.98 

4.74 3.87 

65 72 

2J...60 21.60 

0.0966 0.0380 

70.75 - . 63.49 :·: ' 

47 , 545 42,514 

3.01E-09 1~31E-09_ 

8.58E.:-03 3 • 3 6E_:.O 3'. .: 

1. 03E-02. - 4· . 51.E-03 

2 .1oE=-os. - 9. 23E.-06:: 

r • , 
:. .. . B31 

.. -:: .• .. ,. . 

3 

(06) 

S- 17- 93 

G:a.EY IRON' 

Ou'"TL.ET 

08:35 

09 :4 6 

. 29.85 . 

44 . 838 ·.·· 

0.98 

1.86 

. 61 . 

21.60 

0.0385 

44 . 61 ' . .. : .·· 

: 25,901 

1. SOE- 09-
_ ., . -.. -.. 

2 . 95E- 03 
.. .. - ~ .. 

6.5l.E-03 -- .. .... : . .. . · . . ~ - ... .. 

1. JJE-05 :. . . . :':· : ; :: :: :; : · 



M~CO L~GINE~NG 

COOP~ INDuSTRIES 

93 - 003 

Run Number 

Data set 

Date 

Location 

Start t~e 

End time 

3aromet=ic Frc:ss\U:'e 

Vol1.me Sa.!ilpled 

Total so~ce Analysis, Inc . 
. cabal t · Test Analysis 

1 2 

(07) (08) 

9-15'-93 9-15-93 

GREY IRON GREY IRON 

OUTT....ET OO'T!.ZT 

09:55 11:45 

10:2 2 13:00 

L"l. Eg 29 '. 86 29.86 

DC~ 71.125 ' 64.815 

Meter Correction Factor 0 . 98 0 .98 

Orifice Pressure In. E20 4.74 3. 87' 

Meter Te!!ipe:ratu=e Deg . F 65 72 

Percent 02 q. ..., 21.60 21.60 

Cobalt Collected mgs 0.0828 0.1216 

Corrected S2.!ilple Volume . .. DSCF 70.75 63.49 

Volwne of Flue Gas DSCFM 4 7 ,.S4S .42,514 

Cobalt Cone . Lbs/ DSCF . 2. SSE-09. 4.22E-09 

Cobalt :E:nis Lbs jEour. 7.36:E-03 1.07E:-02 

Cobalt Cone ' . . - - ??M l. 6SE-02 2.75E-02 - - -
Cobalt Cone -.. -- Grs/DSCF. - 1 . 8 OE-05 . .. 2. 95E-05.:. : 

. . 33 2 

:· .· - . . ,
-~ ... - · .. 

. . - . . . . .,._ . . 

3 .. 

(09) 

9-17-93 

G:t:,-y I:?.. ON 

Ou"'!'LET 

08:35 .. 

09:46 

· 29 . 85 

44.838 

0.98 

1.86 

61 

21.60 

0.0495 

; 
'• -· 

;. . . . 

. . . 

.. . 

44.61 ·~ ··.-.: . : -:· . 

25,901 -· 
2.44E-09 . ·' : :: : ·..:- . 

-3. SOE..- 03 .. • f' 

• •• - J -
. 

1.59E- 02 .. • 0 .:.~ 

1 . 7lE- OS .. . -·- .,. -_ . _ ..; ... · 

.. -



Total Source }..nalysis'-i Izic. 

J ! 
" l: 

j 

i 
~ I 

I :.. ! 

M~CO ENGINEE.RING 
COOP~R INDUSTRIES 

SJ-003 

Data set 

Date 

Location 

Start time 

E..'1d time 

Barometric P~essure 

· :;:::: Vol\ljlle Sa!npled · .. ·: ... 

In. E<; 

ocr 

j ::.: Mete!: Co!:"rection Factor 

J < Ori.!ice Pressure 

Meter T~perature 

J ~ J Percent 02 · · · 

!.ron Collected· 
. ! 

In. E20 

Deg . F 

JllCS ., 

• ~1 Corrected Sample Volume· · DSCF I ~ 
Vo lume of Flue Gas ' DSCFM , 

.·. 
;j Iron Cone 

. -. ; 

._; Iron Cone 

·~:-i !.ron Cone 
; ' 
:..:.1 

Lbs/DSCF· 

Lbsfnour 

: ·.· PPM 

Iron Test- Analysis·-~ 

1 2 

(10) (11) 

9·-15-- 93 9-15-93 

G:RL-y IRON GR.:..-y IRON 

·oUTLET Ou"'TLET 

09:55 11:45 

10:22 13:00 

29.86 29. 86 

71..125 64.815 

o. sa 0.98 

4 . 74 
: 

3. 87· 

65 72 

.· 21.60 21 . 60 

9s~ a·410 1 05 .• 5640 

47,545 42·, 51.4 

2.98:E-06 3 ."€f6·E:o6:·:: 

- ' 8. 52 

:-- -:-- - ... :- ! -

. -- - . .- . . . . . - . ...... 

3 
.. .. 

(12) . - . . .. 

9 - 17-93 

GPZ! :G. ON 0 • • - .. 

OUTLET 

08:35 

09 : 46 

:. 29.85· 

. 
44.838 - . - .... 

a·. 98 
..... . 

1.86 
-= . 

61:7-:--

21..60 
. -. -

47.2450 
..... ·.; :' .. 

4 A. 6:t: =: · .:...: • :_; .. 
-:. - · 
- . 

25 , 901.' -

2. 33E- o€=· 

3 • ·s2.:::: 

- ... ..~ i ;': ~ ·: . 

. ~·- :'" . - · --· 
-· . . . ... ~ . 
....:. -- • • ' f '\ 

- '" . rr~: .:. ~ r. - · .. · :. : 0 16. 08· .. 



TotaL Source Analvsis, I nc. 
·Ma.gne~ium Test: Analysis 

MECO ENGINE~NG 
COOPER INDUST?~ES 

93-003 

:!t'.ln Nu:nber 

Data set 

Date 

Lccation 

Start ..... 
~-~me 

- . .:.:;a ..... 
'-~Zile 

Ba=cmetric Press u=e 

Volume saznple_d 

. .. 

In . Eg 

DCF 

Meter Correction Factor 

Orifice Pressure I n . E20 

Meter Temperature Deg. F 

Percent 02 % 

MagnesiU!n Collected · mas 
0 '- ... • 

Cor=ected Sample Volume DSCF 

Volume of Flue Gas . DSCFM 
' 

Mag1e.simn Cone Lbs/ D_S_C"f 

Magnesium Em..is 

Magnesium Cone ~:: .PPM 

Magnesium COJ!~ ::: ..: . _ Grsj DSCF -
. .. ·- - - ~ -

- - .. ... 
• , .... - ... _ 0 t 

1 2 3 

(13) (14) (13) . 

9-15-93 9-15-93 9-17-93 

GRl:.-y IRON GREY IRON GRSY IRON 

OUTLET OUTLET Ot.J"TLET 

09:55 11:4 5 08:35 

10:22 13:00 09 :46 

29.86 29.86 29.85 

71.125 64.815 44.838 

0.98 0.98 0. 98 · 

4.74 3.87 1 . 86 . . -

65 72 61 .. 

21.60 21.60 21.60 : . .. 

4.632 0 8 .. 3 6 00 2.0900::. .. 
- --· 

70 . 75 63.49 

.~.7 1 ?45 _42 ·, ?14 25·, 9 0 1. ": ~ 

1. 44E-07 2 . 90E:;0_7__ 1. 03E-07 :..·. ::: . 

.41 ...... • 7.4.::. . 16 : ;"' ,' ~ 

;.: ::. ~ . 59 1. 63 :::: -: _: 

1. OlE~0 3 . . 2. OJE-03 ..... :· 7. 2J:E-04 .. - .... '- --

- -~ ·: 33 4 

f • 

~ 



. Total Source Analysis, Inc. 
· Molybdenum Test Analysis 

MECO ENGINEERING 
COOPER INDUSTRIES 

93 - 003 

i J 
j 

._, Run Number 

l J Data set . ., _, 

::1 

JJ 
I J 
l] 
lo 

Date 

Location 

start ti:me 

End ti:me 

Barometric Pressure 

Volume Sampled 

·· In . Hg 

DCF tl 
1 Meter Correction Factor 

, ·l Orifice Pressure 
i.....l 

Meter Temperature 

Percent 02 · 

!l Molyb4enum Collected 

.-; 

In. H20 

Deg. F 

mgs 

j] Corrected Sample Volume ·· DSCF 
.. 

t ··J L. 
• 

·]·-.. 

~ ·]: 
; .. 

i .J-. . . 

Volume of Flue Gas 

Molybdenum cone 

Molybdenum Emis 

Molybdenum Cone: · 

Molybdenum cone· . . ~ 

DSCFM 

Lbs/DSCF 

Lbs)Hour · 

- PPM 

Grs/DSCF· ~ 

1 2 

(16) (17) 

9 - 15-93 9- 15-93 

GREY IRON .. GREY IRON 

OUTLET OUTLET 

09:55 11:45 

10:22 13:00 

29.86 29.86 

71.125 64 . 815 

0.98 0. 98· 

4 . 74 3. 87 ' 

65 72 

21.60 21.60 

0.0000 0.0000 

70.75 63 . 49 

47,545 42,514 

··-. . ·o . _ .... : ·. o· -

_·:. . .. ·o : . . ~· ~·. . .... 0 

-.:..; 0 . . ·. 0 

. ;. ~ · . ..: _.,. 0 .-

~ ~ B35 

3 

(18} 

9 - 17-93 

GREY IRON 

OtJTLET 

08:35 

09 : 4 6 

29 . 85 

44.838 

0.98 

1.86 

61 

21.60 

0.0385 

44.61 .. · . .. · 

25,90i.-= 

1. 90E..:og 

2.95E- 03 

7.62E-03 - ::- .: 

1.33E...:os 
. -, . ... · : , 



Total Source Analysis, : Inc. 
Selenium Test. Analysis 

MECO E..).fGINEERING 
COOPER INDUSTRIES 

93-003 

~un Number 

Data set 

Date 

Location 

start time 

End time 

Barometric Pressure 

Volume Sampled 

In. Hg 

DCF 

.Meter correction Factor 

Orifice Pressure In. H20 

Meter Temperature Deg. F 

Percent 02 % 

Selenium Collected mgs 

Corrected Sample Volume · .:. DSCF 

Volume of Flue Gas DSCFM 

Selenium ·- Cone Lbs/DSCF 

Selenium Em is LbsjHour 

Seleniu.."'l Cone PPM 

1 2 

(19) ( 2 0) 

9- 15- 93 9-15-93 

GREY IRON. ' GREY IRON 

OUTLET OUTLET 

09:55 11:45 

10:22 13:00 

29.86 29 . 8 6 

71.125 64.815 

0 . 98 0.98 

4.74 3.87 

65 72 

21.60 21.60 

0.6210 1. 0640 

70.75 63 . 49 

47,545 42,514 

1. 93E-08 3.69E~08· 

5.52E-02 9.42E-02 

9.42E-02 . . . 17 

.. 

Selenium Cone GrsjDSCF 1.35E- 04 2 . SSE-04-·: 

. B36 

3 

( 21) 

9 - 17-93 

GREY IRON 

OUTLET 

08:35 

09:46 

29 .·85 

44.838 

0.98 

1.86 

61_ . 

21.60 

0 . 1650 

44. 61 ... ..· 

25,901 

8 .1.5E- 09. . ... 

1. 26E-02_ 

3. 97E-02.~ :,:. _· ... ·.·- :.-

s . 7oE-os-. . -. , ..... .. ' . . - . . - .. 



,l 
Total Source. Analysis, Inc. 
sil~er -. >· ~ ·· .·T~st .. z:.nalysis 

! MECO ENGINEERING 
\ 
~ COOPER INDUSTRIES 

.! J 
j 

,:J 
:~ 

,] 
: -
: 

.J 
I 
lj 

rl 
::-:1 
: 1 

Jil 

lj 
.··· : J 

1 . 1 I,: 
• 

:] 

J·. .. .. 
. ~ · · . 

n -

93-003 

Run Number 

Data set 

Date 

Location 

Start time 

End time 

Barometric Pressure In .. Hg 

Volume Sampled. · DCF · 

Meter Correction Factor 

Orifice Pressure In. H20 

Meter Temperature Deg. F 

Percent 02 

Silver .Collected mgs 

Corrected Sample VolUlD.e · DSCF 

Volume of Flue.Gas DSCFM 

Silver 

Silver 

Silver 

Silver 

Cone 

Em is 

Cone 

Con.c 

!J?.s/DSC~ . 

~S/H_o~ 

;. • P.I:M .. 

G~.s/I:?~C:~ ; 

1 2 

(22) (23) 

9-15-93 9-15-93 

GREY IRON GR-.~ IRON 

OUTLET OUTLET 

09:55 11:45 

10:22 13:00 

29.86 29 . 86 

71.125 64.815 

0.98 0.98 

4.74 3.87 

65 72 

21.60 21.60 

0.0000 0.0000 

70.75 . 63_.49 ... 

4 71 5_45 .4_2,514 

. 0 " ..... ... . 

. :· .0 :. .. - ... - .... .. =-~; ·: .:~ .. 0 ·: 

0· . . 0 

B37 
.. :" . ~. 

: . - .. - .. 

3 

(24) 

9-17-93 

GREY IRON 

OUTLET 

08:35 

09 : 4 6 . 

29.85 

44 •. 83 8 

0. 98 

1.86 

6 .1 

21. 60 .. 

0.0220 

44.6~ . 

1. 08E-09 
-· ~ . . 

1. 68E-03 

3 . 87E-03 

7.61E-06 



Total Source Analysis, inc. 
· Tin ·Test Analysis 

MECO ENGINEERING 
COOPER INDUSTRIES 

93-003 

Run Number 

Data set 

Date 

Location 

Start time 

End time 

Barometric Pressure 

VolUllle Sampled 

In. Hg 

DCF 

Meter Correction Factor 

orifice Pressure In. H20 

Meter Temperature Deg . F 

Percent 02 % 

Tin Collected mgs 

Corrected Sample VolUllle DSCF 

VolUllle of Flue Gas DSCFM 

Tin Cone LbsfDSCF 

Tin Emis LbsjHour 

Tin Cone PPM 

Tin Cone Grs/DSCF 

1 

(25) 

9-15- 93 

GREY IRON 

OUTLET 

09:55 

10:22 

29.86 

71.125 

0.98 

4 . 74 

65 

21.60 

0.9315 

-
70.75 

•47,545 

2.90E-08 

8.28E- 02 

9. 40E-02 

2.03E-04 

B38 

. ... --· .· -. ··· - .- ·-· . . . .· · ~-- .-. . . ·· · ::::-:~~·.··· 

2 

{ 2 6) 

9-15-93 

GREY IRON 

OUTLET 

11:45 

13:00 

29.86 

64.815 

0.98 

3. 87. 

72· 

21.60 

0.4940 

63 . 49 

' 42,514 

1.71E-08 

4.37E-02 

s : ·ssE-02 
.,. . .... .,_., - ..... 40 -

1·. 2 OE- 04.:. -· 

.... ... ··-- ··- ... . . . 

3 

(27) 
; 

9-17- 93 

GREY IRON 

OUTLET 

08:35 

09:46 

29.85 . 

44. 8·3a 

0.98 

1. 86 

6J: · 

21.60 

0 ~ 3 57 5 

.... .. 
44.61 . 
-25,90l: -.... 

--
1. 76E- 08 - . . . 

2.74E- 02 

s.72E-02 
. . -

1. 23E-.:04 

. ;. 



·Total Source Analysis, ·· Inc. 
~ . :_ Ti taniw;n ::. rest Analysis-

MECO ENGINEERING 
~ COOPER INDUSTRIES 

;] 

f] 
~ 

·· J 
~ .. , .. : 
~ .. . . . ., 

93 - 003 

Run Number 

Data set 

Date 

Location 

Start time 

End time 

Barometric Pressure 

Volume Scunpled 

In. Hg 

DCF' 

Meter Correction Factor. 

~ Or if ice Pressure 
J. ..l 
1 Meter Temperature 

In. H20 

Deg. F 

·.: j Percent 02 i . 
: l Titanium Collected 

LJ 

mgs 

-. , l Corrected Sample Volume· . DSCF 
~~ Volume of Flue Gas 

~:. 1 
1'- .I 

Titanium Cone 
. ·J Titanium Emis 

Titanium Cone 

.r j Titanium cone-: ~. 
:-:J 

DSCFM 

Lbs/DSCF 

LbsjHour 

.> • PPM 

GrsjDSCF : 

1 

; . (28) 

9- 15-93 

GREY IRON 

OUTLET 

09:55 

1.0:22 

29.86 

.: ?I.l25 

0.98 

4.74 

65 

21.60 

0.0621 

. 70.75 

1.93E-:-09 

5 ·. 52E-03 

1 ·~ 55E-02 

~ -· ... . : . ... 
. ~ .. 

2 3 

(29) (30) 

9-15-93 9-17- 93 

GREY IRON GREY IRON 

OUTLET OUTLET 

11:45 08:35 

13:00 09:46 

29.86 29.85 

64.815 44.838 

0.98 0 . 98 

3.87 . . 1. 8 6 

72 : 61. 

21. . 60 21.60 

0.0760 . . o . 093 5 

63.49 ·. · ... - . . ~ ... 4 •. 6·1. ; .. 

. 4 2 1 514 :. 2 5 1 9 Q 1~ 

6.73E-03 

1: 84E-o5 .~ 

7.18E:-03 

3 •. 71E-02 

3 .23E:-05 



Total source Analysis, Inc. 
Zinc ·· Test J...nalysis 

MECO ENGINEERING 
COOPER INDUSTRIES 

93-003 

Run Number 

Data set 

Date 

Location 

Start time 

End time 

Bar ometric Pressure 

Volwne Sampled 

In. Hg 

DCF 

Meter Correction Factor 

orifice Pressure In. E20 

Meter Temperature Deg. F 

Percent 02 % 

Zinc Collected mgs 

Corrected .Sai!lple Volume· DSCF 

Volume of Flu'e Gas " DSCFM 

Zinc cone Lbs/DSCF 

Zinc .. 
· Emis· LbsfHour· 

Zinc Con·c PPM 

Zinc cone Gr's/DSCF 

1 2 

(31) (32) 

9.::15- 93 9 - 15-93 

GREY IRON GREY IRON 
.. 

OUTLET OUTLET 

o9:5s 11 : 45 

: 10:22 13:00 

29.86 29 . 86 

71.125 64 . 815 

0.98 0.98 

4.74 3 . 87 · 

65 72 

·21.60 21.60 

13 . 0410 ' 9 . 1200 

70.75 63.49 

47,545 42~514 

4 . 06E- 07 3 ·~ 16E- 07 

.. 
. l. ~ 15 : . -·-· .• 8 o . -·· .. 

, . '2 .. 39 -: ,: :. ~· 1 . 8 6 .. 

2~84E~03 ~ 2:21E:....03 

:. , B40 

- -.. - - ~ - - . 
:.. -·"· ·" - ... -- - .. . -.. .. .. . . . - --.. . . 

3 

(33 ) 

9- 17- 93 

GREY IRON 

OUTLET 

08:35 

09:46 

29~85 

44 . 838 

0 . 98 

. 1 . 86 

61 

21.60 

2 . 64 00 

44.61 · 

' 25/90i 

1. 30E- 07 

• 2 o· .. 

• 76: 

9. 13 E- 04 ·:: 

. : :- ", 

· .. 

- .. . . < 

.--· 

..... . • .. .. . --·-·. 
- . -· ,· 

·-· . - . 

. 
: :-: !. - .. 



.l 

MECO ENGINEERING 
..,. COOPER INDUSTRIES 

l 
LJ 
i 
'l 

t I 
.·]·. .. 
! "'" 
' 

- ~ . l 
.! _: ~ 
• . 1 

93-888 

Run Number 

Data set 

Date 

Location 

St a rt time 

~ · End time 
.-, 

• i Barometric Pressure ~ . ; 
'-' 

Volume Sample d 
; 

; ~ - i Meter Correct i on Fact or 

::; _orifice Pressure 
2. ! 
" . 
~ ._I 

I Meter Temp~rature 

! l ?ercent 02 
i 

)l 
: _; 

Aluminum Collected 

Total Source. J...naly sis, Inc . 
. Alum~num· Test· An~~X.s_i_~---~-

1 2 

(31 ) ( 32 } 

9-1~_-93 9- 16- 93 

NODULAR NOD~.R 

OUTLET OUTLET 

07:50 10 : 32 

09:00 12:45 

In. Hg 29.85 2~.85 

DCF 57.024 47.228 

0 . 98 0.98 

In. H20 3 . 05 2.00 

. Deg . F 59 66 

16.40 16 . 40 
- . 

mgs 1.9880 2.0460 
; ' 

-l Corrected ?ample Volume . DSCF : 57 .12 . :..~ ~ -59 . .. . 

. · ! 

' ..J 

:":! 
-
"""\ 

:I .. . 
=..) 

--
·\ 
..; 

., 
; 

j 

Volume of Flue Gas 

Aluminum Cone 

Alwninum Em is 

Alwninum Cone 

Aluminum Cone 

. DSCFM 38,640 . : . 28 , 006 

Lbs/DSCF 7.67E-08 9 . 6?E-:-Q8 ·: . . -· - .... --
Lbs / Hour .17 ... -!6 __ __ _ , __ _ 

PPM 1.09 . : :_1.38 

GrsjDSCF 5 ~37E-04 6 .78E-04-
· ... .,. '-'- \ = ~-.: 

B41 
~ t • • 
- r -

3 . - ·'· .. ... :.: ~ 

(33 ) 

9- 16-9 3 

NODULAR .. - .. .. ... .. .. 

OUTLET 

13:30 . .. -- . 
14:00 

29.85 
- - . 

17.484 

0 . 98 

1. 06 -· .. 

. 1.3720 

-... 

17.13 ~ . . -· ::· : .. : . - ;. -

-~2 , ~~-~ -

1.76E~07 
~,-__ ... _. 

. :- - .• 23 

:;:,-3.: 51 

1.23E-03 .. - ·; ...... -

- " . · ...... . 

; '"' . - . 
0 · - · ·:. ...... 

.,, ... .,-: --· ... · - --.... 



Total Source Ar{alysis ,· I nc. 
Antimony ·- Test Analysis 

MECO ENGINEERING 
COOPER INDUSTRIES 

93-888 

Run Number 

Data set 

Date 

Location 

start time 

~"1d time 

Barometric Pressure 

Volume sampled 

In: Hg 

DCF 

Meter Correction Factor 

Orifice Pressure In. H20 

Meter Temperature Deg. F 

Percent 02 % 

]<.ntimony Collected mgs 

Corrected Sample Volume DSCF 

Volume of Flue Gas DSCFM 

Antimony Cone Lbs/DSCF 

AJ1timony Emis Lbs f Hour 

Antimony ·-· cone · ppM 
- .., -. ... ,a - • - · .... 

Antimony Cone · Grs/DSCF ~· 

1 2 

(34) (35 ) 

9-16-93' 9 - 16-93 

NODULAR NODULAR 
- . . .. 

OUTLET Ol:JTLET 

07:50 10:32 

09.:00 12:45 

29.85 29.85 

57. 024 47.228 

0.98 0 .9 8 

3. 0 5 ' 2 . 0 0 · 

59 66 

16.40 16.40 

0 . 0000 0.0000 

- 57.'12 ' 46.56" 
.. 

38 1 64 0 ' 28,006 

:- .- · - · . .. ·. . 0 . ~· .... - o· 
·-·· . 

0 · o 
- ,..~ . .: 
~ 0 0 

·-- - .. - ..:: . : 0 :. #-.. _ - - · -:-···-:...: . .ro-

B42 

• :. -:- - ~ .·. - -:- • • • : 0 ••• --·~ . ... • • - • - · · ·-· · · - · . 

:- I- ~·•· • 7 • 

3 

( 3 6) - -

9-16-93 

NODULAR 

OUTLET 

13:30 . -

-
14:00 

29;95 - -

- . 
17.484 .. -

-
0.98 -. . 

1.06 - -

.• 68 -· '· 

16.40 

0.0000 

. . ·. 
22,385 

a·.- _. 

-0 - · ·: _ ... : _-_ ..... 

-· , o~ - .· :-:.: r .. : :· . =-· : •·. 



Total. Source ..h.nalysis, _Inc. 
· Arsenic : - 0

- :· Test ;...nalysis 
- ~ ; -. 0 . · .. •• · :: - · ..... 0 

MECO ENGINEERING 
~ COOPER INDUSTRIES 

I 

; _I 
t 
I ·-, 

t 0 J 

1]· 
• 0 

- . 
o I 
;. I 

J-J .. 
" • 

.] 

93-888 

Run Number 

Data set 

Date 

Location 

start time 

End time 

Barometric Pressure In . Hg 

Volume Sampled 0 DCF 

Meter Correction Factor. o
00 

Orifice Pressure In. H20 

Meter Temperature Deg. F 

Percent 02 . 0 % 

Arsenic Collected mgs 

Corrected Sample Volume ' o DSCF 
t : 

Volume of Flue Gas DSCFM 

Arsenic Cone Lbs/DSCF 
.... - .... -

Jl_rsenic Ends LbsjHour 
. -- - ·..:.. .... . 

}._rsenic Cone ~ ·· -PPM -,_ ~ - ~ - . ~ 
Arsenic Cone Grs/DSCF o• . ~ - ...,._ -· .. ~ 

1 2 

(3 7) ( 3 8) 

9-16:-9.3° 9- 16-93 

NODULAR NODULAR 

OUTLET OUTLET 

07:50 10 : 32 

0 09:00 12:45 

29.85 29.85 

57.024 47 .228 

0 . 98 0 .98 

3.05 2.00 

59 66 

16.40 16.40 

0 . 0213 0 . 0000 

57.12 46 .56 , .. 

3
0

81 64_0 28,006 
-· . -·--

8.22E:-10 00 0 o • - .. ' :.. -:. ~ :,. . ·-
1. 90E-03 ~ 00 . .. ~ . - .-·· -·· . - ··-

4.22E-03 ... -.- 0 .. . - · - :·. -.. '"": 

5. 75E-
0
06 

:

0

0 ~::. :.:·:\.P:.;' -~ -~-

;0;.: _B 43 

. . ,- -:---- . . : 0 . . ... .. . 
0 --"-··· - ·· ·. _,. . 

3 

(39) 

9- 16-93· 

NODtJLA..~ 

otJTLET 

13:30 

14:00 

29.85 -. -
17.48:4 

0 . 98 

l. 06 

68 o, 

16.40 

0. 0441 
=·- .... ·: . .. 

- 17.13 . 
Oo - ~ o• • 

Oo 

22,3 85 
'--· . --· .. . .... _, 

5.67E- 09 0~ .: .::. -: :: 0:. .. -~ .. - J 

7.62E- 03 .. -- -· 
2. 91E- 02 .. -- -
3.97E:-05 ...... 



' 

Total _ source. Analysis·/ . Inc . 
Barium · · Test Jl._naly'sis 

MECO ENGINEERING 
COOPER INDOSTRIES 

93 -888 

Run Number 

Data set 

Date 

Location 

Start time 

End time 

Barometric Pressure 

Volume Sampled 

In. Hg 

DCF 

Meter Correction Factor 

Orifice Pressure In. H20 

Meter Temperature Deg. F 

Percent 02 % 

Barium Collected · mgs 

Corrected Sample Volume DSCF 
~ 

Volume of Flue Gas DSCFM 

Barium Cone ' Lbs/DSCF 

-Barium Ends LbsjHour 

PPM BariUJn 
.-. 

Barium ::. cone GrsjDSCF 

1 

( 4 0) 

~ .-
9- 16'-93 

NODUU..R 
.. 
OUTLET 
- . . 

. 07: 50 

09:00 

29 '. 85 

57.024 

0~98 

-. 3.05 

59 

" 16 .. 40 · 
. . 
0.0426 

' 57 . 12 

1'. 64E-09 
.• ~ 

3.81E- 03 

4 . 60E-03 

- - - -
1 : 15E-05' . 

- .. - .,... .. - : .. 

2 

( 41) 

9-16-93 

NODULAR 
. . 

OUTLET 

10:32 

12 : 45 

29.85 

47.228 

0.98 

2.00 . 

66 

16.40 

o·. 068 2 --

. . . . ... .. ... . 

- .. 0 - ... 

3 

( 42) 
: . 

9-16-93 

NODULAR 

OUTLET 

13:30 

14:00 

- 29.85' 

17.484 

0.98 -

1. 06' 
. .... - .. 

68 

16.40 -

0.0196 

J."7:i3 :":;... 

~2i~385 · 

· .. · #•:--': .-- : -

., 

3 .22E:.og·- - 2. 52E- 09 

- ' 1:\ . .. 0 -

5.42E-o3·- 3.38E-03 
~ .. :.: ... : . . : 

9 . 04E- 03 7.06E~03 

~- · "-"' ~: - -.,- -
2'. 26E-o5--;.. 1. 76E.:..o5 

• .. • • • :. 0 • • • _ • • ·: •• • • • •• •• 

·! 



1 
Total. Source. Analysis·,. Inc . 
Chromium : - .- Test Analysis 

MECO ENGINEERING 
-·1 COOPER INDUSTRIES 

93-888 
.,.. 

j 
; 
• Run Number I 

1 
f Data set 
: 

] Date 
' .i 

J r 
~ 
f 

Location 

t 
· .. ] Start t ime 

• f End time 
l 

I 
- :) Barometric Pressure 

1 
l J v.olume sampled 

! Meter Corr ection Factor· 
j 

In . Eg 

DCF 

Orifice Pressure In. H20 

:1 
j~ 

~U 
p 
: 
1 

Meter Temperature Deg . F 

Percent 02 

Chromium Collected mgs 

Corrected Sample Volume , DSCF 

Volume of Flue Gas DSCFM 

Chromium Cone LbsjDSCF· 

-, Chromium 

·-0 
Em is 

' -' 
Chromium Cone - · PPM 

1 2 

(43) (4 4 ) 

9-16-93 9- 16-93 

NODULAR NODu'"LAR 

OUTLET OUTLET 

07:50 10 :3 2 

09 : 00 12:45 

29 . 85 29 . 85 

57.:024 47.228 

0.98 0 . 98 

3.05 2.00 

59 . 66 

16.40 16.40 

0.7100 0.4526 

57.12 

38,640 28~006 

2. 74E~08 2.14E-08 

6.3SE-02 3. 60E-02 . . · 

.. . • 20 . 15 

~1 Chromium 
L 

: Cone ·. GrsjDSCF- :_ 1. 91E-04· - 1 .. 50E- 04'= : 

l 

n ...... 
• ! 

' 
· B45 

. - .. ~ . .. - . -.. .. . ., . . . . ~ - .- . 

3 ..... 

( 45) - . 

9-16-93 

NODULA..~ 

OUTLET 

13:30 

14:00 

29.85 

17.484 

0 .98 

1 . 06 . 

. 68 

16.40 

0.2842 

17 . 13 

3.6sE..:o8 

. ' · 27 

2.56E_;04 

! ; : r • • : .. 



' 

Total Source ~~alysis, Inc. 
Copper . . Test Analysis 

MECO ENGINEERING 
COOPER INDUSTRIES 

93-888 

Run Number 

Data set 

Date 

Location 

Start time 

End time 

Barometric Pressure 

Volume Sampled 

In . Hg 

DCF 

Meter Correction Factor 

orifice Pressure In. H20 

Meter Temperature Deg. F 

Percent 02 % 

Copper Collected mgs 

Corrected Sample Volume .. DSCF 

Volume of Flue Gas DSCFM 

Copper Cone Lbs/DSCF 

Copper Em is Lbsf Hour_ 

Copper Cone .. . - PPM 

Copper Cone GrsfDSCF _ 

1 2 

( 4 6 ) ( 4 7) 

9-16- 93 9 - 16- 93 

NODULA..~ NODULAR 

Ou""TLET OUTLET 

. 07: 50 10:32 

09:00 12 : 45 

29 . 85 29.85 

57.024 47.228 

0.98 0.98 

3.05 2.00 . 

59 66 

16.40 16.40 

1.2070 0.6200 

57.12 - 4 6. 56 

38,640 28,006 

4'. 65:E-08 2.93E- 08 

• 10. - 4. 93E-:-02 _ . 

.28 
... .17 .. 

3 . 26:E.:-04. ~ 2 . 05E~04 .:: 

B46 

_ ____ ...... ---· ··- ·· --..... . · ·· ·- - --~- -- -

: . ~ ' . . 

3 -· .. . -
(48) 

9-16- 93 

NODtJL.)..R 

OUTLET 

13 : 30 

14:00 :. 

29.85 ,. 

17 . 484 ·--

0 . 98 ·-

1. 06 ' ··-r·· 

68 .. 

16.40 

0 .5880 

· 1T.1J 

22,385 

7.56E- 08 . . . · .. . 

- . ·. 10 . . . . 

- .. • 45 - - --

5.29E~04 .. .. . _. : .. :· ~ ·. -. 

. . : · 



l 
Total Source Analysis, Inc. 
Lead ·· · ' · ·. Test : ~~~ysis 

. . 
2-<..ECO ENGINEERING 

.::l COOPER INDUSTRIES 

93-888 

' 
l 
'_j 

i Run Number 

; ] Data set 
l 
! 

J Date 

~ l 
.:.../ 

Location 

Start 'time 

End time 

Barometric Pressure In . Eg 

Volume Sampled DCF 

Meter Correction Factor 

Orifice Pressure In. E20 

Meter Temnerature - .. Deg. F 

Percent 02 

Lead -, 
1J 
i 

Collected mgs 

i iJ Corrected S~mp~e Volume _ 

§ Volume of Flue Gas DSCFM 

DSCF 

/: l 
r·~ 
! 

~l 
~ 
: 

Lead 

Lead 

Lead 

J Lead 

Cone LbsfDSCF 

Em is ~s{Hour 

Cone PPM 

Cone Grs/DSCF 

:· ::- · - :: .. ···:· 

1 2 

(49) (50) 

9-~6-93 9-16-93 

NODULAR NODULAR 

OUTLET OUTLET 

07:50 10:32 

09:00 12:45 

29.85 29.85 

57.024 47.228 

0 . 98 0.98 

3.05 2.00 

59 66 

16 . 40 16 . 40 

1. 4910 0 . 6200 

57 . 12 46.56 
; . 

.38,640 

5 . 75E-08 2.93E-08 . .. . -
• 13 4 ~ 93E- 02_ . . . .,•.:: 

.10 5.4SE-02 

4.02E- 04 2. os ... E-0_4_ . 
, .... - .. \ ; .. -

B47 
-:.' .. . ,. 

- - ..... -· .... . --:: :- :~ .; - .· 

3 

(51) 

9- 16- 93 

N ODtiLA ... 'R. 

OUTLET 

13:3 0 

14 : 00 

29.85 

17.484 

0 . 98 .. 

1.06 

68 

16.40 

0.5880 

17.~3 

~2.' ~~5 .. 

7-~~E-:-08 

_.10 

- ...... • ~4 . - . ... -· 
5. 29.E:-04 

.~· .: :: . ... 

- .. -: .. - . .. - ... \ ..... .. 



-
Total source Analysis.; . Inc. 
Manganese Test Analysis 

MECO ENGINEERING 
COOPER INDUS~ES 

93-888 

Run Number 

Data set 

Date 

Location 

Start time 

End time 

Barometric Pressure 

Volume Sampled 

Meter Correction . Factor 

Orifice Pressure 

Meter Temperature 

Percent 02 

Manganese Collected 

Corrected Sa:mple Volume 

Volu:me of Flue· Gas 

In. Eg 

DCF 

In. H20 

Deg. F 

% 

mgs 

DSCF 

DSCFM 

Manganese Cone Lbs f DSCF 

Manganese Emis LbsjH6ur 

Manganese Cone PPM 

1 2 

(52) (53) 

9-16- 93 9 - 16-93 

NODUIJ\..R NODULA.~ 

OUTLET OUTLET 

07:50 10:32 

09:00 12:45 

29.85 29.85 

57.024 47.228 

0.98 0.98 

3.05 2.00 

59 66 

1 6.40 16.40 

;\"0.0000 *0.0000 

57 .. 12 46.56 
,. .... .. 
38/640 28,006 

.. 
0 0 

. : •, "!" . , ... 
0 0 

- . 
0 0 

- .. --

.. 

. :· : ~ 

Manganese 
. ·.·: .:. .·_ ..::. . : 

o'' Cone Grs /DSCF 0 

* Sample Error 

B48 

··-· ---- ·- ·-·- .... ·-----··· 

'· 

.: 

3 

(54) 

9-16- 93 

NODTJLAR 

Oi.J-rrLET 

13:30 

14:00 
-

29 . 8.5 

17.484 

0. 98 
-. ·-

1. 06 

68 

16.40 

28.5670 

·' .. 
17.13 

. . 
22,385 

· ·-:... . f ·: 

3.67E-06 
. , · . . ..... - .. 
4.93 

: .. ," 

25.74 
- ... . _,: 
. --

2.57E-02 



; 

' . 
-"l 

Total Source Anal ysis, Inc. 
Mercury · · - Test ~alysis 

.. 

·-

MECO ENGINEERING 
· · COOPER INDUSTRIES 

j -l 93 - 888 

Run Number 

Data set 

Date 

Location 

Start time 

End time 

Barometric Pressure 

Volume Sampled 

In. Hg 

DCF 

Meter Correction Facto~ 

orifice Pressure In. H20 

Meter Temperature Deg . F 

Percent 02 

Mercury Collected mgs 

Corrected Sample Volume DSCF 

Volume of Flue Gas 
. ·I 
. I M J-: ercury 

··: .... 
Mercury 

t--- Mercury 
.... 

:- ; Mercury 
t ; 
f 

Cone 

Em is 

Cone 

Cone 

DSCFM 

Lbs/DSCF 

Lbs/Hour 

PPM 

Grs/DSCF 
- ·~· . 

- oa,. .. ~ 

.... .- - E."'.: : 

1 

(55) 
' . 

9-16- 93 
. - . . . - , -

NODULAR 
... ' ... , 
,. .. ~·-· .. 
OUTLET 

07:50 

09:00 

29.85 

57.024 

0 . 98 

3 . 05 

59 

16.40 

0.0011 

57.12 

38,640 
........ 

4.13E-11 
- • I....,.. .,..!. • ·..: 

9.57E-05 
-.·. - -.. : :""' :, 

7.91E-05 

2.89E-07 

B49 

2 

(56) 

9-16-93 

NODULJ._tt 

OUTLET 

10:32 

12 : 45 

29.85 

47.228 

0 . 98 

2.00 

66 
·-'· 

16.40 

0.0005 

46 . 56 
. ·':..·· -
28,006 

,_ .. . .. . ... ~· 

!. .. t. _. •• -

2.55E-11 
:.~ -..~. ::..· \? .;:._: 

4 .29E- 05 

4.90E-05 

1.79E-07 

-.. 

3 

(57) 

9-16-93 

NODULAR 

OUTLET 

13:3 0 

1 4 : 00 

29.85 
. 
17.484 

0 .98 

1.06 
.. . . .. 
68 

16.40 

0.0020 - . 

17.13 

22,385 
~ f:~; - • • 

2.52E-10 
- .,. 
"!"- - . .... ·' 

3 .38E-04 
.? . :::-.: 

4.83E-04 - .• --.-· ... ... - ... 

1. 76E-06 

. ' . 

·.-

'. . 

i:::: :·. -. ~· . 



MECO ENGINEERING 
COOPER INDUSTRIES 

93 -888 

Run Number 

Data set 

Date 

Location 

Start time 

End time 

Barometric Pressure . . .. 
Volume SaJDpled 

Meter Correction Factor 

orifice Pressure 

Meter Temperature 

Perce.T!t 02 . 

. ·:--
Total Source Analysis·, -: Inc. 
Nickel Test Analysis 

1 2 

(58) (59) 

9-16- 93 9-16-93 

NODULAR 

OUTLET OUTLET 

07:50 10:32 

09:00 12:45 

In. Hg 29.85 29.85 

DCF 57.024 47.228 

0 . 98 0.98 

In. F.20 3.05 2.00 

Deg . F 59 66 

% 16.40 16 . 40 

: , - : ' -· 0 - ·-. .. -. -... -
. . - ...... . . .. . . .. - - ... . ... . 

3 

(60) 

9-16- 93 

NODULAR 

OUTLET 

13 : 30 

14:00 

29.85 

17.484 

0 . 98 

l. 06 

68 

16.4 0 

' . 

Nickel Collected mgs 0.2414 1. 116 0 1.5190 

Corrected Sample Volume DSCF 
- .. . .. ·. - . 

Volume of Flue Gas DSCFM . .. .. . - .... - -. .. .. . .. . .. . .. .... · . ... 
Nickel cone LbsjDSCF 

- . -... - ... .._ . 
":. .... -... ·· ..... ·. 

Nickel Emis LbsjHour 
. .. .. .. , ...... 

< . .... - ·"' ·•· r:: . -
Nickel Cone PPM 

. 
- # • • - -.. ,. . -· . -

Nickel Cone 
\ · ... ·- ~ ~ · ... -

GrsjDSCF 

. '. ;..· 

57.12 46.56 

38,640 28,006 
. .. - . . ... ~ j ' : .. ·- . - -

9 . 31E-09 5.28E-08 
... , , .. 
... · ~· ::; ' ~ ·-,,: . . . -::~ .::: ... 

2.16E-02 8 . 88E-02 
' ..... -!:' . .. . 

6.10E- 02 .34 
' . ._ - - ... 

6.52E-05 3.69E-04 

B50 

: .. ·: :.· .. -··:..: .. 
17.13 

/ <! 

22,385 
; .·· .... 

1.95E-07 
, -· .. .. -

. 26 

1. 28 __ .. 
... · .. ---· 

1. 3 6E-03 

.. : o .. ... . . 

\ ; - ... :.: .... ~ .... 

.. . -.-
~ ..... .;... ..... -



. j 
Total Source Analysis, Inc. 

· )erylliU'.m: ·_· . Test Analysis 
. .. :_ ~ - =·· .. - .. 

., 

MECO ENGINEERING 
COOPER INDUSTRIES 

l I 93 - 003 
! 

Run Number 

Data set 

Date 

Location 

Start time 

End time 
.-, 

~ ~J Barometric Pressure 

Volume Sampled 
:"l 

... 

In. Hg 

DCF 

' : 1 i --· Meter Correction Factor · 

~ 

IJ 
I ~-] 
" 

:] 
j 

1] 
~ 

> ::j 
.:z .. . 

! p 

i 

~ ·] . -
! 
k 

. -u: '• . . 
( 

Orifice Pressure In. H20 

Meter Temperature Deg. F 

Percent 02 

Beryllium Collected mgs 

Corrected Sample Volume DSCF 

Volume of Flue Gas 

Beryllium 

Beryllium 

Beryllium 

Beryllium 

Cone 

Em is 

_cone 

Cone - .. . • . .. . 

. 
DSCFM 

~s/D5_CF " 
- ·. .. . -· .. 

~sjH,OlJ:! .. - . , . 
PPM 

.: -- - ..... ... -. --
GrsjDSCF _ 

• - · ·- - . .. ..:a • ·-

1 

( 34) 

9-16-93 
'· 

NODUV-R 

OUTLET 

07:50 

09:00 

29.85 

57:024 

0.98 

3.05 

59 

16.40 

0.0000 

57.12 

38,640 
' -

0 

- . 0 •' _ ..._ .. .. · .. . . 

. . - -- 0 ..... ~-· ..• : . ..... : 

-· - 0 
~;.. -~ ~ -. 

B51 

2 

(3 5) 

9-16-93 

NODULAR 

OUTLET 

10:32 

12:45 

29.85 

47.228 

0.98 

2.00 

66 

16.40 

0.0000 

. 46.56 

28,006 
' • ...... 

. - 0 - -__ :::_ "· •. 

. ..... . 
-- -··· 

0 

0 

t:~: ~ .. 1.: -~ .?..; . : 

- --.. 
.. - .: 

3 

( 3 6) 

9-16-93 

NODULAR 

OUTLET 

13:3 0 

14:00 

29.85 

17.484 

0.98 

1. 06. 

68 

16.4 0 

o.oooo 

17.13 . - · .· ·: . 

22,385, 

0 

0 

..... _ . 0 
• 'l' • - ..... 

0 



MECO ENGINEERING 
COOPER INDUSTRIES 

93-003 

Run Number 

Data set 

Date 

Total Source Analysis, . Inc. 
cadmium Test Anal.ysis 

1 2 

(37} (38} 

9- 16- 93 9-16-93 
. .. . . 

Location NODtJL1L...R NODULAR · 

OUTLET OOTLET 

Start time 07:50 10:32 

E11d time 09:00 12:45 

Barometric Pressure I n. Hg 29.85 29.85 

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 66 

Percent 02 % 16.40 16.4 0 

Cadmium Collected mgs 0.0426 0 . 0248 

Corrected Sample Volwne DSCF 57.12 46". 56 

Volume of Flue· Gas DSCFM 38,640 28;oo6 

' . -Cadmium Cone LbsjOSCF l. 64E-09 1.17E-09 

- ~ -· .. : ~ . 
Cadmium Emis LbsfHour 3.81E-03 1.97E- 03 

Cadmium Cone 
~ . . 

PPM 5 . 62E-03 4~01E-03 

. - - . - . 
Cadmium Cone Grs/DSCF 1 . 15:E-05 8.22E- 06 

. B52 

3 

(3 9) 

9- 16- 93 

NODULAR 

OtJTLET 

13:30 

14:00 
.. ; .. 

29 . S5 

17.484 

a·. 98 

1. 06 

68 

16.40 

. 0 . 0539 

- 17.13 

22; 3,85 
.. --6.93E:.og 

9.311:-03 

2.37E-02 

4.85E- 05 

. · · : .-. - .- ... 0 ·=:···- ...... - ~ -- ---- ,' ·.~ : '"' 7" .. _., ... ·. .. • • .• ••• . • • •. ·• • •• •• 

. . 

-

. . . 

.. 

-·· ~ . . 

. .. __ . 

. . . . 



. 

~ 1 
MECO ENGINEERING 
COOPER INDUSTRIES 

i I 93-003 

Run Nwnber 

Data set 

""""\ 

I 
1 J Date 
1 

Location 

Start time 

[ End time 

~ ' Barometric Pressure ! -· 
VolUllle Sampled 

Total source. Analysis, Inc . 
· Cobalt-. Test· Analysis 

"" • - - 1.- • • • *' 

1 2 

( 40) (41) 

9-J. 6.-93 9-16-93 

NOD~.R NODULA.'R. 

OUTLET OUTLET 

07:50 10:32 

09:00 12:45 

.In. Eg 29.85 29 . 85 

DCF 57.024 47.228 

J ·: Meter Correction Factor 0.98 0.98 

. : ' ·: f .. 
. ' 

I · I 
~ 

--, 

, . 

Orifice Pressure In. H20 

Meter Temperature Deg. F 

Percent 02 

Cobalt Collected mgs 

Corrected Sample Volume · DSCF 

Volume of Flue Gas . DSCFM 

i J Cabal t Cone 

' 
Lbs/12_SCF 

Cobalt Elnis 
~J 

~ J Cabal t Cone 

~sf.Hour 

PPM 

Cabal t Cone .. GrsjDSCF - . .... - . . 

J 

3.05 

59 

16.40 

0 . 1136 

57.12 

.3a,.640 

4.38E-09 , ... 

1 . 0J..E- 02 

2.86E- 02 - .. - . -. 
3. 06E-:-05 : 
. -- --· · . .. 

,. :: - B53 

2.00 

66 

16.40 

0 . 0806 

46 .56 -

:.~~ 1006 

3 • _au:_-: o 9 

6.41E-03 ... . ~ . -
2.49E- 02 

2.67E-05 
'* .... - - ; •• ••• 

3 

(42) 

9-16- 93 

NODULAR 

OUTLET 

13:3 0 

14:00 

29 . 85 

17.4 84 

0.98 

1 . 06 

68 

16.40 

0.0392 

17 .13 . 

_ 2~_ ,3~~ 

5.04E- 09 

6 . 77E- 03 

3. 29E-02 

3 .53E- OS 

.. , , 

. -, .... 



Total· Sou~ce Analysis;- Inc . 
Iron:· Test Analysis 

MECO ENGINEERING 
COOPER INDuSTRIES 

93-003 

Run Number 

Data set 

Date 

Location 

Start time 

End time 

Barometric Pressure 

Volwne Sampled 

!n . Hg 

DCF 

Meter correction Factor 

orifice Pressure In . H20 

Meter Temperature Deg . F 

Percent 02 % 

Iron Collected mgs 

Corrected Sample Volume DSCF 

Volume of Flue Gas . ·oscFM 

Iron Cone ' Lbs/DSCF 

Iron E:mis . - .. . .. .. . 
Lbs/Hour 

Iron Cone PPM 

!ron cone Grs/DSCF :; 

--- ··. - -:· - .: .--.. - :-~ ~ -.... ---: •-:-:··. . .-.,. . .. " , . ... --.---. ...,. ,• 

1 2 

(43) (44) 

9-16-93 9-16-93 

NODOLAR NOD~-'R. 

Oti'TLET OUTLET 

07:50 10:32 

09:00 12 : 45 

29.85 29.85 

57.024 47.228 

0.98 0.98 

3.05 2. 00 -

59 66 

16.40 16.40 

98 . 7539 80.0358 

-
57.12 46.56 

•' 

38,640 '28,006 

--
3.81E-06 3.79E- 06 

8 . 83 6.:36 
. -

- . . 
~ 26.25 26.10 

- . --- 2 :··6sE.:o2· 2:663..:.02 ~ 

B54 

. ---.-.- · .. · . . . ·- ·.-. .. : .: . ... , . .... . 

3 

-· ( 45) I 

9-16-93 

NODULAR 

Oti'TLET 

13:30 

14:00 

29.85 -~ 

17.484 

0.98 

1. 06 "r··· -

68 

16.40 

45.1241 

.. 
17:13 . .. 

" -
22, 3_85 

-- . 5 .aoE-o6 · ' 
.. -. 

-7.80 .• - - ' • . 

39.99 .. .. . .. r . - - . 

4. 06E- 02 ..:_ ! · •. -
- . --



Total Source Analysis 1 .• Inc . 
· · . Ma~e~-~~-· _:rest~ ~a_l;r.s_is 1 

MECO ENGINEERING 
- COOPER INDUSTRIES 

93-003 

·l . 
Run Number 

. J Data set 

. ] Date 

Location 
. l 
· .j 

·1 Start ti:me 
I 

• J 

::2nd time 
-· 

· ·! Barometric Pressure 
...J 

In. Hg 

Volume Sampled- . DCF 

Meter Correction Factor 

. .., 

. 'I 
: I 

Orifice Pressure In .. H20 
~ _J 

Meter Temperature Deg. F 

Percent 02 % 

Magnesium Collected 
':""\ 

: i ...: 

mgs 

:J Corrected Sample Volume ·, -~SCF 

Volume of Flue .Gas DSCFM 

J Magnesium · Cone LbsjDSCF 

:-I 
Magnesium Enlis Lbs/Hour 

J Magnesium Cone PPM 

J Magnesium Cone G~sjDSCF 

J. 

1 

(46) 

9-16-93 

NODULA..~ 

OUTLET 

07:50 

09:00 

29.85 

57.024 

0.98 

3.05 

59 

16.40 

6 . 7450 

57.12 

_38,640 

2.60E-07 

.60 

4.12 

1.82E- 03 

·. ·: B55 

2 

(47) 

9-16-93 

NODULAR 

OUTLET 

10:32 

12:45 

29.85 

47.228 

0.98 

2.00 

66 

16.40 

5.8900 

46 . 56 

.28, 006 

2.78E-07 

.- ... 46. 
4 ... ~ .. i .. ... -

•' .. . 4. 41 

1.95E- 03-
· .• '"":'· :. - :.··- - ... 

. . .. · .. -

3 

( 4 8) 

9-16-93 

NODu~ 

OUTLET 

13:30 

14:00 

29 . 85 

17.484 

0.98 

1.06 

68 

16 . 40 

1. 5680 

17.13 

.~2 t ~8~ 

2.01E-07 

. 27 

3.19 

1. 41E-03 

I - .. , , ., -

. ..... 0 

r: ,.. ! . . .. • •• , . ·- · 



Tota~ Source Analysis, Inc. 
Molybdenum Test Analysis 

MZCO ENGINEL~ING 
COOPS~ INDUSTRIES 

93-003 

Run Number 

Data set 

Date 

Location 

Start time 

End time 

Barometric Pressure 

Vol\ll&le Sampled 

• 

In . Hg 

DCF 

Meter correction Factor 

Orifice Pressure In. H20 

Meter Temperature Deg. F 

Percent 02 % 

Molybdenum Collected mgs 

Corrected Sample Volume ·· DSCF 

Volume of Flue Gas DSCFM 

Molybdenum co ric 
. , 

LbsfDSCF 

Molybdenum Em is LbsfF.our 

Molybdenum Cone PPM 

-Molybdenum cone Grs/DSCF ·· 

· 1 2 

(49) (50) 

9 - 16- 93 9-16 - 93 

NODULJ..R NODULAR 

Ou"'TLET OUTLET 

07:50 10:32 

09 :00 12:45 

29.85 29.85 

57.024 47.228 

0.98 0.98 

3.05 2.00 

59 66 

16.40 16.40 

0 . 0000 0 . 0000 

57.12 46.56 

38,640 28,006 

0 . ·· o 

0 ..... 0 

0 0 

·- ·· .. 
0 0 

. : BS6 

3 

(51) 
... 

9-16-93 

NODULAR 

OUTLET 

13:30 

14:00 

·· .. 
29 . 85 ... 

17 . 484 
,..: 

0.98 
-

1 . 06 --··· 

68 

16.40 

0.0000 

. 
' 

. .. 
17.13 

22,385 
.... ;-::, .. 0 

0 - . 

. . . 
0 

-· -. 
0 ~ 



• J 

. l 
Total Source Analysis, Inc. 
Selen~um ., :. ~~: Test AJ?alysis 

, . l 

! MECO ENGINEERING 
! 
" """J COOPER INDUSTRIES 

: .. ·.· : :. ~, :=: .. 2 -: . . 
. , . . -.. - ·- . . . -

93 - 003 

Run Number J. 2 3 . .. 

Data set ~ (52) (53) (54) 

Date 9- J.6- 93 9-J.6 - 93 9-16-93 ' . 

Location NODULAR NODULA_~ NOD tiL..~~ 

OUTLET OUTLET Ou'"TLET 

Start time 07 :50 10:32 13:30 

End time 09:00 12:45 14 : 00 

Barometric Pressure In. Hg 29.85 29.85 29.85 

Volume s ·ampled DCF 57.024 47.228 17. 48.4. 

Meter Correction Facto~ 0.98 0.98 0 . 98 

Orifice Pressure 
~J i Meter Temperature 

In .. H20 

Deg. F 

3.05 2.00 1.06 

59 66 68 

, ~ J Percent 02 
• l-'1 

% 16.40 16.4 0 16 .4 0 

Selenium Collected mgs 0.9230 0.6200 0.019 6 

:] Corrected Sample Volume . DSCP 57.12 46 . 56 - - 17 .13 . . . 

Volume of Flue Gas DSCFM : 28,006 .. 22,385: . 

. ~: '1 ... 
Selenium Cone Lb.s/DSCF 3.56E-08 2. ~3E-o8 : . : 2.52E-:09 •• ~ •• .,1 ' .:. .: -~ • 

Selenium n 
~ Selenium 

Emis LbsfHour 

Cone PPM 

8.26E- 02 4 ._93E- ,Q 2: : 3. 38E:-03 

~~i .14 1.22E~02 

~ ~- .. : : .. 

:~ • 17 

J Selenium Cone Grs/DSCF 2.49E-04 2. 05E-04 :.., l. 7..6E.-:05 
.... .. t - ... -

J ; -~.:: B57 



Total·source ·Analysis, Inc. 
Sil~ef · · _: . Test Arialysis 

~..ECO ENGI.NEERING 
COOPER INDUSTRIES 

93-003 

Run Number 

Data set 

Date 

Location 

start time 

End ..... 
\..~me 

Barometric Pressure 

Volume sampled 

Meter Correction Factor 

orifice Pressure 

Meter Temperature 

Percent 02 

Silver ·. Collected 

Corrected Sample Volume 

Volwne of Flue Gas 

In. Hg 

DCF 

In . H20 

Deg. F 

% 

mgs 

DSCF 

DSCFM 

Silver - cone LosjDSCF ~ ~ 

Silver E!!iis LbsfHour · 

Silver Co ric PPM 

Silver cone Grs/DSCF : 

1 2 

. ~ (55) (56) 

9-16-93 9-16-93 

NODULAR NOD~..R 

OUTLET OUTLET 

07:50 10:3 2 

09:00 12:45 

29.85 29.85 

57.024 47.228 

0.98 0 . 98 

3.05 2.00 

59 66 

16.40 16.4 0 

0 :oooo 0 . 0000 

57.12 46.56 

38,640 28,006 
.. - ..... 

0 ~ ..,: :: . · · : 0 

0 ...... .. . :~: .~. o: 
. .. ~ 0 .. 0 

-·- .. .. · .. 0 -· .. .r . 0 

B58 

. ; .7.- - . . . • . ··~. - 7" . ". . • · . 

... . . 
- . ~ ... • -.. . .. - .. ·, 

3 

(57) 

9-16-93 

NODULAR 

OUTLET 

13: 3 0 . 

14:00 

29 .-as 

17.484 ' .-:::: . 

0 ~ 98 

1.06 .. ' 

68 

16.40 

0.0000 

17. i3' . •. 
. . 

22,385 

0 
.-

0 ......... 

~ . 
. . 

. . 0 -· -

- .... ... 
0 

·;: :: 2 ~ ?· l ·::·· :: 



_Total Source Analysis, . Inc. 
·-.. -~. Tin _Te~t ' Analysis :· · 
---;·· - · . .... ·--. 

MECO ENGINEERING 
::-> COOPER INDUSTRIES 

i .. 

. .. ] 
~ ~ 
i 

rJ 
• ~ 

~]-. : 
~ • • 
~ 
t 

93-003 

Run Number 

Data set 

Date 

Location 

Start time 

End time 

Barometric Pressure In. Eg 

Volume S2.111pied DCF 

Meter Correction Factor 

Or if ice Pressure In. H20 

Meter Temperature Deg . ? 

Percent 02 % 

Tin Collect ed . mgs 

Corrected Sample Volume · DSCF 

Volume of Flue Gas DSCFM 

1 2 

(58) (59) 

9-16-93 9-16-93 

NODUV...R NODULAR 

OOTLET OUTLET 

07:50 10:32 

09:00 12 : 45 

29.85 29.85 

57.024 47.228 

0 . 98 0.98 

3 . 05 2.00 

59 66 

16 .40 16.40 

1.1005 0.5270 

57.12 46.56 

38,640 28,006 

. :~] 
: ;; Tin Cone Lbs/DSC;' ,. 4.24E- 08 2 . 49E-08 - . 
\ 

!-0 ·d 
Tin Emis 

Tin Cone 

:] Tin Cone 

- :-- . .. 

LbsjHour 
• ·- • • : -:*'. - ~ 

- , PPM , 
;_ f. --- - • .:.. 

Gr~/.DSCf ·- ·- - :-~ .- ..;.. 

-- . 
9 . 84E- 02 

.13 - .. .. -· :-
2.97E-04 -.. - . -

-
4 . 19E:-02. . . .. 

S . OSE- 02 . . 
. 1. 74E- 04 . - ·- . -: . --

" . - ·- .... - - .... · .. · .. _,: ...:;.;...:.. · ... - · .. 

3 :: =-
(60) 

9-16-93 

NODULAR 

OUTLET 

13:3 0 

14:00 

29.85 

17 . 484 

0.98 

1.06 

68 

16.40 

0.2842 . . 

17 .13. · . -· ·-· ~ . 

221 3~~5 - . . . . 

3.65E-08 ' : -
4. 91E-02. 

' -

• 1~- - . . 
- .: .. . -. - -~ : ·; . 

2 .56E-0 4 . .. .: -. - ... "·· -



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 

Titanium Collected 

Corrected Sample Volume 

Volum-. of Flue Gas 

Tota l . Source Analysis, Inc. 
Titanium Test Analysis 

1 2 

( 61 ) (62) 

9-io-93 9- 16-93 

NODULAR NODULA..~ 

OUTLET OUTLET 

07:50 10:32 

09:00 12:45 

In . Eg 29.85 29.85 

DCF 57.024 47.228 

0.98 0.98 

In. H20 3.05 2.00 

Deg. F 59 . 66 

% 16.40 16.40 

mgs 0.0781 0 . 0558 

. 
DSCF 57.12 . 4 6. 56 

DSCFM 38,640 2 a·,-ooG 
, ' ... . •• - . .. -

Titanium Col. ~ Lbs/DS.CF 3 :oii-o9 2.64E- 09 
~ . .... . ... 

Titanium Ends LbsfHotir 6 . 98E-03' 4 . 44E- 03 

Titanium Cone . 
PPM ~ 

.... ~ .... 
2.42E-02 2.12E- 02 

-

' - . . ' 1 . 8 4 E:.'o 5: :.·· Titanium Cone GrsjDSCF"' 2'.1iE-05 .. 

B60 

·.·.·- -·:.-:-'"' -. 

3 

(63) 

9-16-93 

NODti'I~..R 

OtiTLET 

13:30 

14 : 00 

29-~85 
... 

17.484 

0 . 98 

1. 06 
....._ 

68 

16.40 

0.0539 

: ... ...... -
17.13 

. . . . 

22,385 

6 . 93E- 09 

9.31E- 03 
-- . . ... .. 

5.57E- 02 
. ---. 

4 . 85E- 05 



~ l 
MECO ENGINEERING 

- COOPER INDUSTRIES 

l .J 
' 93-003 
, 

~ . .l . Run Number 

Data set 

Date 

Location 
'"1 

: j 

Start time 

End ti:me 

Barometric Pressure 

., Volume Sampled .. 
' ;·:j 

Meter Correction Factor 

Orifice Pressure 

Meter Temperature 
_.-l 
: J Percent 02 
c • 

Zinc 
::-1 

-Collected 

j 

iJ Corrected Sample Volume 

Volwne of Flue_ Gas 

. :. Total __ Source Analysis, __ Inc. 
:: Zinc . ·· . Tes~ . Analysis 

In. Hg 

DCF 

In. H20 

Deg. F 

mgs 

:: 

DSCF 

DSCFM 

1 

(64) 

9-16-93 

NODlJLA..T{ : 

OUTLET 

. 07:50 

09:00 

29.85 

57.024 

0.98 

3.05 

59 

16.40 

7.7461 

57.12 

38,.640 

2.99E-:-07 

.._.I • •• 69 

-· · 1.75 

2 ._09E-03 

. .... .. ... 
. ._..-: · j. ;: ~ ~ 

;_:--.B61 

2 

(65) 

9- 16- 93 

NODULAR 

OUTLET 

10 : 3 2 

12:45 

29.85 

4 7. 22'8 

0.98 

2 .00. 

66 

16.40 

3.7882 

46.56 

_28,006 

1. 79E:-07 

:: :.:·- • 3 0 

.. : ·. 1. 05 

1. 25E:-03 

. . 
": .. .... . · .... _...:. ~ .. ·.. - .. · 

:-- .: . 

3 . .. . . 

(66) .. 

9-16-93 

NOOU'I..)...R 

OUTLET 

13:30 

14:00 

.29.85 

17.484 -. 

0. 98 

1. 06 

68 

16.40 

3 . 9739 

17 . 13 

22,385 

5. 11E-:07; . .. :. . ·-

.• 68 :. \:: . ' .. 

:: :_:,. 3 • 00 -: . . . ... . 

3. SSE-03-·::- -· -· '"'- ':- ·-·' 

: ;_::- ··~ ·:;· t":: .. :· ... : ~ . ... :: • 

• • · .f • -·.· .. - .. -.- -..;~:...~: ... . -·. 



MECO ENGINEERING 
COOPER INDUSTRIES 

93-654 

Run Number 

Data set 

Date 

Location 

Start time 

End time 

Barometric Pressure 

Static Pressure 

Square Root of Delta 

Flue Te!llperature 

Percent C02 

Percent 02 

Percent Of Moisture 

.~..rea of Flue 

p 

Jl...bsolute Flue Pressure 

TotalSource Analysis, Inc. 
Velocity:T~averse Re~ults 

1 2 

(07) (08) 

9.:..20-93 9-20-93 

NOD;~ IRON NOD. IRON 

OUTLET OUTLET 

11:05 13:00 

11:15 31:5] 

In. Hg 2.9.51 29.51 

In. H20 -0.65 -0.65 

1.060 1.060 

Deg. F 74 80 

% 5.0 5 . 0 

% •16.4 16 . 4 

9.6 i7.8 

Sq Ft 12.83 12.83 

. . 

.. . 
In. Hg 29.46 29.46 

Molecular Weight Lb/LbMole . 28 . 36 27 . 42 ~ 

Velocity of Flue Gas '··: .. FpS 55.06 .. : .56~· 31 

Volume of Flue Gas . ACFM 42,386 . 43, 348 

Volwne of Flue· Gas '- DSCFM:. . :37•;292 34 j 293. 

Volume of Flue Gas KSCFM 41.25 41.72 

Volume of Flue Gas KSCFH 2,475 2,503 

B62 

---·-- ·- . .. . - . · · · -~. - -:-

3 

(09) . . 

9-20-93 

NOD. IRON 

Ou"TLET 

14:30 

14 : 40 

·29~51 :·;· 

-o ;·6s . ·;~·~-'" .. 

1.060 

82· 

5.0 

16.4 . 

10 . 0 

12.83 

i9.46 
:.. 

28.31 

-ss·. 52 . 

4i,737 ~ ; i .. 

36,882 

40.98 

2,459 



Total Source Anal ysis, Inc. 
Velocity Traverse Results 

MECO ENGINEERING 
' COOPER INDUSTRIES 

-, 
: ' 
i 93-654 

...., 

:· __ I 
1 Run Number . . , 

t 

t f Data set 
t 
:J Date 

~ ] 
Location 

~r start time 
I 

: ·.: } 

, End tL-ne 

: -:~ .: Barometric Pressure 

::-:; Static Pressure 

(j Square. Root.- of Delta P 

Flue Temperature 
··- · 

Percent C02 
... , 
~- J Percent 02 

Percent Of Moisture 
~ 
J 
::-: 
:. i 
~ 

Area of Flue 

In. Hg 

In. H20 

Deg. F 

% 

Sq Ft 

Absolute Flue Pressure In. Hg 
, . I 

. .. ! 
~ j Molecular Weight Lb/LbMole 

,...: \i 'loci ty of Flue Gas FpS ... 
. . ! 

-.....; Volume of Flue Gas ACFM 

:_ i Volume of Flue Gas 
#: 

Volume of Flue Gas 

~ lolume of Flue Gas 

J 

DSCFM 

KSCFM 

KSCFH 

1 2 

(10} (11} 

9-21-93 9-21-93 

GREY .. IRON GREY IRON 

OUTLET OUTLET 

08:53 11:15 

09:03 11:30 

29.74 29 . 74 

-0.65 -0.65 

1.100 1.100 

64 68 

4.0 4.0 

17.6 17 . 6 

8.3 11.4 

12.83 .. 12.83 

29.69 29.69 

28.40 28.05 

56.34 56.90 

43,368 43,805 

39,751 

43.35 43.45 

2,601 2,607 

. · B63 

3 

(12) 

9-21-93 

GREY IRON 

OUTLET 

12:45 
- . 

.. 13:05 

29 . 74 

-0.65 

1.100 

69 .· . 

4 . 0 

17.6 

10.4 

': 12.83 

29.69 

28.16 

56.84 

43,758 

38,820 ······--· 

43.33 

2,600 



TotaJ Source Analysis! Inc. 

MECO ENGINEERING 
COOPE~ INDUSTRIES 

93-888 

Run Number 
Data set 

Date 
Location 

Start time 
End time 
Barometric Pressure 
Static Pressure 

·volume of Condensate 
Volume Sampled 
Meter correction Factor 

· Square Root of Delta P 
Orifice Pressure 
Meter Temperature 
Flue Temperature 
Percent C02 
Percent 02 
Diameter of Nozzle 
Area of Flue 
Sample Ti~e 

In. Hg 
rn: · H20 

Mls 
DCF 

In. H20 
Deg. F 
Deg. F 

% 
% 

In 
Sq Ft 

Min 

Absolute Flue Pressure 
Corrected Sa!nnle Volume 
Moisture in Fiue Gas 
Molecular Weight 
Velocity of Flue Gas 
Volume of Flue Gas 
Volume of Flue Gas 

In. Hg 
DSCF 

% 
Lb/LbMole 

FpS 
ACFM 

-DSCFM 

1 2 
(04) (05) 

9-16-93 9-16- 93 
NODOLA..'t\ NODULAR 
-OUTLET OUTLET 

07:50 10:32 
09:00 12:45 
29.85 29.85 

.'-0 .65 - 0.65 
62 90 

57.024 47.228 
0.98 0.98 

0.960 0.871 
3.05 2.00 

59 66 
101 126 

5.00 5.00 
1.6.40 1.6.40 
0.250 0.250 
12 . 83 12.83 

60 60 

29.80 29.80 
57.12 46.56 

4.9 8.3 
28.90 ·28.50 
56.30 47.01. 

·4 3, 3 41 36,185 
---38,64 0 -29-,753 

-
... 

·" ... ~ 

. ~ 
~ '- . . . 

, ... -
B64 

---- .. . . ; ···;.·r:~:-·.: 7· · .. ·. .- · -:: . .... .---.- ·--; . , 

. 

3 
( 0 6) 

9-16- 93 
NODUT......AR. 

OUTLET 
13:30 
14:00 
29.85 
-0.65 

40 
17.484 

0.98 
0.660 
1. 06 

:68 
1.1.8 

5.00 
16.40 
0.250 
12.83 

60 

29.80 
17.13 

9.9 
28.32 
35.49 

27,317 
-22,38? 

' - ..... .. . 

: .. : 

: . -.· . .......... . 

- ..... 

·.: .. ~ ; 

·:· ..... : . . ' :: . 

: .::~~: 



Total 

r .l 
MECO ENGINEE-~ING 

~ COOPER INDUSTRIES 

93-888 

J 
i 
t Run Number 

] Data set 

Date 

] Location .. 
. . : 

start time 

"71 
End time 

j Barometric Pressure In. Hg 
t static Pressure In. H20 ;: 

. 
> 

Volume of Condensate Mls 
~;."J Volume Sampled DCF 

·. ·J Meter Correction Factor . Square Root of Delta p 
I' 

.-, Orifice Pressure In. H20 

J Meter Temperature Deg. F 
Flue Tempera tur.e Deg. F 

q Percent C02. % 
. Percent 02 . .. % 
~.: : I Diameter· of Nozzle : ' In 

/>..rea of Flue Sq Ft 
?1 Sample Time Min 

3 
j 

1 ·~ 
l 
i 

: 1 Absolute Flue Pressure In. Hg 
~ :· J Corrected Sample Volume ~ DSCF 
~ -. Moisture in Flue Gas · % 
e · .~ 1 Molecular Weight LbjLbMole 

Velocity of Flue Gas FpS 
~ ~ Volume of Flue Gas ACFM 

. :.1 .. . 
. .....) 

' t::t 

. Volume of Flue_Gas DSCFM 

0 ... • -· • 

;:. -

. . . . ·- ... - · .... 

- . ~ .- ~ . 
~ .. ,_ ~ 

: . :_. -.:.;, ... : . 
.. . - . 

. ·: : . . 
... .. ---
.} ~ - :.:..: . 
.. .. .... .. .. 
• • 0 ~~ ·--

Source Analysis'· Inc . 

1 
( 01) 

9-15-93 
GREY IRON 

OUTLET 
09:55 
10:22 
29.86 
-0.65 

84 
71..125 

0.98 
1.180 

4.74 
65 
95 

4.00 
21.60 
0.250 
12.83 

60 

29.81 
70.75 

5.3 
28.89 
68.83 

52,983 
4.7.., . .545 

.... .. . 

B65 

... - .. .. 
. -

2 
(02) 

9- 15-93 
GREY IRON 

OUTLET 
11:45 
00:0-
29.86 
-0. 65 

74 
64.815 

0.98 
1.060 

3.87 
72 

101 
4.00 

21.60 
0.250 
12.83 

60 

29.81 
: .·63.49 

5.2 
28.91 
62.15 

47,842 
- · .4.2,514 

. .. . ~ . 
~ · 

....... ::- .f ..... . .... ... .. 
·:--. :.. ~ 

J> • . . . .... ' .. 

.. - .-; ~-· ... 
• ' ~,. .. - 0 

-----•• - · :-: .. t.:. •• :_ 

·:.- ·:..·- \ .:; , __ 

.. , - -
;:....,:; _ , , , 

3 
(03) 

9-17-93 
GREY IRON 

OUTLET 
08 :3 5 
09:4 6 
29.85 
-0.65 

72 
44.838 

0.98 
0 . 710 
1. 86 

61 
107 

4.00 
21.60 
0.250 
12.83 

60 

29 .· 80 
44.61 

7.1 
.28 .69 
.39 :05 
30,059 

. 2.5 I 9 OJ.. ··. -

;:; .. ·~ . 

.. 
. . 

.. ..,. - · ... i .. . 
- - -·- - ..... 

. 

.. -

.. -

... ~- :· -·. ··. 

-- - ·' 

·· .. ·· 

. ' . . ' · ... .... ... .... . 

·~ ... . -.-:,.,. . 

.. . . . - ! ..... - ~ -
.,:..,.. ""'· _:: .... 



Total Source Analysis, Inc. 
Particulate size Distribution 

M~CO ENGINEERING 
COOP~R INDUSTRIES 

93-354 

Run Number 
Data set 

Date 
location 

start time 
End t ime 
Barometric Pressure 
Static Pressure 
Volume of Condensate 
Volume Sampled 
~eter Correction Factor 
Scuare Root of Delta P 
Orifice Pressure 
Meter Temperature 
Flue Temperature 
Percent C02 
?ercent 02 
Diameter of Nozzle 
Sa1nple Time 
Weight Gain Plate o 
Weight Gain Plate 1 
Weight Gain Plate 2 
Weight Gain Plate 3 
Weight Gain Plate 4 
Weight Gain Plate 5 
Weight Gain . Plate 6 
Weight Gain Plate 7 

In. Hg 
In. H20 

Mls 
DCF 

In . H20 
Deg. F 
Deg . F 

% 
% 

In 
Min 

Grams 
Grams 
Gra!ils 
GraJns 
Grams 
Grams 
Grams 
Grams 

~~solute Flue Pressure In. Hg 
Corrected Sample Volume DSCF 
Moisture in Flue Gas % 
Sample Rate Stack Cond. CFM 
Dust Cone. Plate 0 Lb/DSCF 
Dust Cone. Plate 1 Lb/DSCF 
Dust Cone . Plate 2 Lb/DSCF 
Dust Cone. Plate 3 Lb/DSCF 
Dust Cone. Plate 4 Lb/DSCF 
Dust Cone. Plate 5 Lb/DSCF 
Dust Cone. Plate 6 Lb/DSCF 
Dust Cone. Plate 7 Lb/DSCF 
Isokinetic Rate % 

1 
- ·col) 
. ... 

9~15-93 

GREY ~ON 
INLET 
11 : 30 
11:35 
29.86 

0.15 
3 

2.064 
1. 00 

0.548 
0.55 

60 
. 600 
6.10 

13.90 
0.248 

5 
0.2060 
0.0040 
0.0030 

' 0.0180 
0.0196 
0 . 0660 
0.0237 
0 . 0214 

29 . 87 
2 . 09 
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- 05 

101.2 

B66 

2 
(02) 

9-17-93 
GREY IRON 

INLET 
08:35 
08 : 40 
29 . 85 
0.15 

3 
2.099 
1. 00 

0 . 548 
0.55 

.71 
600 

5.90 
13.40 
0.248 

- . 5 
0 . 2545· 
0 . 0023 
0 . 0023 
0.0001 
0.0005 

.o.qol8 
· o.ooJ3 ' 
. 0 . 0024 

2 9·'. 8 6 
2.08 
5.3 

0.000 
2 . 69E- 04 
2 . 43E-06 
2 . 43E- 06 
1. 0 5E- 07 
5 . 28E- 07 
1.90E-06 
3.49E- 06 
2 . 53E- 06 

100.7 

!" ._- . •. : 

·. 
.I ' . 



l 

~ ·I 
:--; MICO ENGINEERING 

~OOPER INDUSTRIZS 

.l -· 
- , 

I 

. I 

93-354 

1 1 .: Run Number 
1 Date 9-15-93 
! --;J Start time 

INLET 
11:30 

TotaY. ·sourc·e· Aria lysis,:..· Inc. 
· · Particulat'e size Distribution 

Data set 
Location 

End .time 

(01) 
GREY IRON 

11:35 

-, DP50(Micron) %In Size· Range % Less Than 
43.05 
41.94 
41.11 
36.13 
30.72 
12.47 

• jPlate 1 
;.....Plate 2 
l Plate 3 
·: P late 4 
:J?late 5 
i 'Plate 6 
·,?late 7 
j?late 8 

' • Run Nwnber 
~ t : 1Da e 
u 

:art tilne 

f : 
; ...; 
~ Plate 
• .. ?late 
~:Plate 
~ ! o1 =>~e 
~ - --~ 
' ~.:..ate 

J 0. ,.... 

:} 
' ; 

! 
' ... 

:~:ate 
_;late 
?late 

1 
2 
3 
4 
5 
6 
7 
8 

28.0 
14.0 
4.9 
2.4 
1 . 3 
• 65 
. 31 

<. 31 

2 
9- 17- 93 

INLET 
08:35 

DP50(Micron) 
28.0 
14 . 0 
4.9 
2.4 
1.3 
.65 
.31 

<. 31 

. ·- - . 
..: 0 - -

• 0 •• • . ... __ __ ,.., . .. . 

56.95 
1.11 
0·. 83 
4.98 
5. 42 

18.25 
6.55 
5.92 

Data set 
Loc~tion 

End time 

%In Size Range 
95.25 

0. 86 
0 . 86 
0.04 
0 .19 
0.67 
1. 24 
0. 90 

. . ~ .. 

,. -

B67 
:.. 

5.92 
0.00 

{02) 
GREY IRON 

08 : 40 

% Less Than 
4.75 
3 . 89 

- 3. 03 
2 . 99 
2.81 
2.13 
0.90 
0.00 

. ·. ~ . ... ·. -

"':. : ·:, C • r_; _: 
- ··..:; .- -. ~ ... 

- • • - \ - 0 

- , . . -

. - ··..;. ._ . ~-- ' 

- - . :..· ·:: . 
-. . . ....;~ 

.:·· .. 

: ; 0 

0 0 

• 0 0- • • 

- ... . - - .. · .. -
: . ..... . 

-- - --._ - :; --



MECO ENGINEERING 
COOPER INDUSTRIES 

93 - 354 

Run Number 
Data set 

Date 
Location 

Start time 
End time 
Barometric Pressure 
static Pressure 
Volume of Condensate 
Volume Sampled 

Total Source Analysis, Inc . 
Particulate Size Distribution . . . . .. 

1 2 
- ( 03} (04) 

9-16-9 3 9-16-93 
NOD. IRON NOD. IRON 

INLET INLET 
10:25 00:0-
10:30 00:0-

In. Hg 29.85 29.85 
In. H20 0.18 0.15 

Mls 3 3 
DCF 2.124 2 . 132 

Meter Correction Factor 1. 00 1. 00 
Square Root of Delta p 0.548 0.548 
Orifice Pressure In. H20 0.56 0 . 56 
Meter Temperature Deg . F 53 65 
Flue Temperature Deg . F 568 568 
Percent C02 % 6 . 00 6.00 
Percent 02 % 12.90 12.90 
DiaiUeter of Nozz l e In 0.248 0.248 
Sa::nple Time Min 5 5 
Weight Gain Plate 0 Gra.!ils 0 . 2175 0.3735 
Weight Gain Plate l. Grams 0 . 0035 0.0012 
Weight Gain Plate 2 Grams 0.0021 0.0012 
Weight Gain Plate 3 Grams 0.001.3 0 . 0001. 
Weight Gain Plate 4 Grams 0.0016 0.0015 
Weight Gain Plate 5 Grams 0.0036 0.0007 
Weight Gain Plate 6 Grams 0.0027 0 . 0012 
Weight Gain Plate 7 Grams 0.0060 0.0060 

Absolute Flue Pressure. In. Hg 29.86 29.86 
Corrected Sample Volume DSCF 2.18 2.14 
Moisture in Flue Gas % 5.1 5.2 
Sample Rate Stack cond. CFM 0 . 000 0.000 
Dust Cone. Plate 0 Lb/DSCF 2.19E-04 3.84E-04 
Dust Cone. Plate 1 Lb/DSCF 3.53E- 06 1.23E-06 
Dust cone. Plate 2 Lb/DSCF 2.12E-06 1. 23E-06 
Dust Cone. Plate 3 Lb/DSCF 1..311:-06 l..02E-07 
Dust Cone. Plate 4 Lb/DSCF 1.61E-06 1. 54E- 06 
Dust Cone. Plate 5 Lb/DSCP 3.63E-06 7.20E- 07 
Dust Cone. Plate 6 Lb/DSCF 2.72!:-06 1.23E-06 
Dust Cone. Plate 7 Lb/DSCF 6.06E-06 6 . 17E- 06 
Isokinetic Rate % 103.7 101.8 

.... ·:-
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MECO ENGI~ERING 
COOPER INDUSTRIES 

;J 
93-354 

j 

l 
i . ; Run Number 
~ Date 

~ ]Start time . 
l 
~ 

• ]?late 1 
i · ?late 2 
! Plate . 3 .... 

}?late 4 
. J 

'LJPlate 5 
i 'Plate 6 
~Plate 7 l . 

JjPlat_e 8 

-Run Number 
:. 1Da~e 

f ::i t:r~ time 
. i 

I
. I 
~.J Plate 1 
-·:Plate 2 

I 

• ·.·Plate 3 '£.-) . 1 Plate 4 
~Plate 5 

. ~Plate 6 
!~Plate 7 
J Plate . .. 8 

iJ 
lq 
r 
~ -, 

~- 1 
~ 

j 

~ 
i 

i r-• 
.l ·u 

1 
9 - 16-93 

INLET 
10:25 

DP50(Micron) 
28.0 
14.0 
4.9 
2.4 
1.3 
. 65 
. 31 

<:31 

2 
9 -1.6-93 

INLET 
00:0-

. . 
DP50(Micron) 

28.0 
14.0 

4.9 
2.4 - ·--·-·. 

. . \ ' 

• ..J. ..... . ... 

1.3 
·: . • 65 . 

• 31 
< . 31 

Total Source Analysis, Inc. 
Particulate Size Distribution . 

. ·. ·- __ , 

.. . 

Data set 
Location 

End time 

%In Size Range 
91. 27. 
1.47 
0.88 
0.55 
0.67 
1.51 
1.13 
2.52 

. Data . set~ 

Location 

Endtbne 

%In Size Range 
96.91 
0. 31 

- ~0. 31 . 
0.03 
0.39 
0.18 
0. 31 

- . 1.56 

. . . .. -.. . ... 
._ . . .... -

... ... .. - .. ,.. : 

- : - ... _ .. 
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. ( 03) 
NOD. - IRON 

10:30 

% Less Than 
.. 8. 73 
7.26 
6.38 
5.83 
5 . 16 
3.65 
2.52 
0.00 

.· 

. .. 

(04) ··. 
NOD. IRON 

00:0- . . 

% Less .. Than 
3. 09 ~ ... .. 
2. 78 -
2.46 
2.44 
2.05 

. . 
-·-· . .. - -· 

1. 87 
1.56 
0.00 

. . -. ·- .. . -·· 

-- ···· .. .. -·· · - · .... . _. _____ ... . 
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CUPOLA PRODUCTION 
' ' 

1985 1,107.5 13,003.0 11.0 7,047.0 111.5 53.9 6,311.0 

1986 797.3 9,002.5 11.3 11,790.0 20.2 53.2 4,5111.0 

1967 948.3 11,122.5 11.7 6,252.0 36.0 56.2 5,446.0 

1988 1,558.3 18,323.5 11.0 10,6116.6 62.6 50.1 9,020.0 

1989 1,386.5 15,050.5 10.9 8,076.0 52.2 58.9 8,070.0 

1990 1,559.5 17,153.0 11.0 10,1109.4 61.7 61.2 9,074.0 

1991 1,125.0 12,901.0 11.5 7,707.4 45.0 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 0777.7 51.6 58.0 7,925.0 

1994 
/ 

1995 

1996 
···- -·· ······· ·--· 

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

- .. 
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