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(" L INTRODUCTION

- Network Environmental, Inc. was retained by CMI Cast Parts, Inc. of Cadillac, Michigan to conduct an
emission study at their facility. The study was designed to generate results to be used for in-house
evaluation purposes. The following testing was conducted:

Melting Department Cupola Scrubber Exhaust Particulate, CO, SO, & Lead |
N. Multiwash (Sand System) Particulate '
SPO-Line S. Multiwash (Shakeout/Molding) | Particulate
: : Pouring/Cooling (3 Exhausts) | - Particulate & Lead
80K Baghouse (Breaking/Sorting) - ‘Particulate
‘ 12K Baghouse Exhaust - | - Particulate
i 40K Baghouse Exhaust - ‘ Particulate

The following reference test methods were employed to conduct the sampling:
* Total Particulate - U.S. EPA Methods 5 or 17 - '
* Lead (Pb) - US. EPA Method 20 ik
* Carbon Monoxide (CO) - U.S. EPA Method 10
¢ Sulfur Dioxide (SO,) - U.S. EPA Method 6C
* Exhaust Gas Parameters (flow rate, moisture, temperature & denmty) -U. S EPA Methods 1-4 -

The samplmg was conducted over the period of July 22- 24 1997 by R. Scott Carglll, David D. Engelhardt
Vincent G. Schult.es and Bertram J. Smith of Network Environmental, Inc.. Assisting in the study was
Mr.EnkA.OlsonofChﬂCastParts,]nc. '
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.1 TABLE1 .
PARTICULATE EMISSION RESULTS
CMI CAST PARTS, INC.
CADILLAC, MICHIGAN
- o ) ek | ScFM | Lbs/1000Lbs,Dry | Lbs/Hr | Lbs/Ton of
12K 1 7/22/97 | 09:44-10:45 | 11,235 0.0047 0.23
Baghouse 5 NA
s 2 | 72207 | 11:50-12:50 | 11,204 0.0035 0.17
Average 11,220 0.0041 0.20
40K 52 7/22/97 | 14:15-15:18 | ~ 29,143 0.0063 0.81
Baghouse - : : ; NA
Webiaians’ | 2 7/22/97 | 15:32-16:35 | 27,957 0.0046 0.57 S
Average 28,550 0.0055 0.69
80K 1 7/23/97 | 08:55-00:59 | 69,986 0.0045 1.40
Bagho NA
R 2 72397 | 10:19-11:02 | 75,317 0.0039 1.30 -
T Sl BB s e 72,651 0.0042° T e
SPO-Line 1 7/23/97 | 09:31-11:34 | 8245 0.0042 0.15 0.0060
i)
Cooling -4 2 7/23/97 | 11:46-13:55 | 8,356 0.0032 0.12 0.0057
Fxheret Average 8,301 0.0037 0.13 0.0059
SPO-Line 1 7/23/97 | 14:09-16:12 | 8,416 0.0041 0.15 0.0073 _
o5
Gucllag A 7/23/97 | 16:22-18:25 | 8,422 0.0030 0.11 0.0056
Bt Average 8,419 0.0036 0.13 0.0065
SPO-Line i 7/24/97 | 12:30-14:32 | 8,359 0.0034 0.13 0.0053
Pouring/
Cooling #3 2 7/24/97 | 14:39-16:42 | 8,369 0.0031 0.11 0.0037
ETI—- Average 8,364 0.0032 0.12 0.0045

N.A. = Not Applicable
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II.1 TABLE 1 (CONTINUED)
PARTICULATE EMISSION RESULTS
CMI CAST PARTS, INC.
CADILLAC, MICHIGAN
S A ' Particulate Emissions =
‘Source Sample ~ Time - | Flow Rate : = :
: - | ScFM | Lbs/1000 Lbs, Dry | Lbs/Hr | = Lbs/Ton of
North 1 7/28/97 | 14:20-15:23 | 58,374 0.0067 1.66 0.067
Multiwash
| Exhaust 2 7/23/97 | 15:33-16:36 | 57,317 0.0069 1.64 0.072
. Average 57,846 0.0068 1.65 0.070
South 1 7/23/97 | 16:00-17:03 | 60,563 0.0071 1.85 0.075
Multiwash .
Exheust 2 7/23/97 | 17:21-18:23 | 61,205 0.0085 221 0.108
Average 60,884 0.0078 2.03 0.092
Cupola 1 7/22/97 | 09:20-11:18 50,023 - 0.040 7.08 0.255
Scrubber ' :
Exhaust | = -2 7/22/97 ‘| 12:58-14:03 | 48,847 - -.0.030 . 525 0225 -
Average 49,435 0.035 6.16 0.240
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.2 TABLE 2
LEAD (Pb) EMISSION RESULTS
CMI CAST PARTS, INC.

CADILLAC, MICHIGAN
Cupola 1 | 7/2207 09:20-11:18 50,023 114.82 0.022
Scrubber
Bzt 2 7/22/97 | 12:58-14:03 | 48,847 75.42 0.014
Average 49,435 95.12 0.018 |
SPO-Line | 1 | 72807 | 09:81-11:34 | 8245 N.D.‘%) N.D.
Pouring/ ] by - ' - - &3 -
Cooling #1 2 | 72307 | 11:4613:55 8,356 5.73 1.79x10
Exhaust Average(? 8,301 4.45 1.39x10°*
SPO-Line 1 7/23/97 14:09-16:12 8,416 N.D. N.D.
Pouri .
Cosﬁ“;’;% 2 712397 | 16:22-18:25 | 8422 ND. | < ND:: .
Exhaust Avera.ge . 8,419 .~ N.D. 4% N.D s Iy
SPO-Line 1 7124/97 | 12:30-14:32 | 8,359 ND.. | ND
Pouring/ - i
Cooling #3 2 7/24/97 14:39-16:42 8,369 NG N.D.
Eslomms Average 8,364 ND. | ND.
I (6] N.D. = Not Detected at a detection limit of 3.16 ug/M?® (9.89x10~> Lbs/Hr).
(2) Averages for the Pouring/Cooling #1 Exhaust were calculated using the detection limit values
for sample #1. : ]
(3) Cupola mass rates in terms of Lbs of Particulate/Ton of Metal Charged were 7.94x10™*
1 Lbs/Ton of Charge for sample one and 6.01x10™* Lbs/Ton of Charge for sample two. The
J average of the two samples was 6.98x10™* Lbs/Ton of Charge.
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II.3 TABLE 3
CARBON MONOXIDE (CO) EMISSION RESULTS
CMI CAST PARTS, INC.
CADILLAC, MICHIGAN
= ;:_“'::'-;; :i TS 3 .'::-: : Air : : 10
- Source | " Sample | .Date . | . Time Flow Bate Tl
Cupola 1 7/22/97 09:19-11:17 37,303 136 21.98 0.793
Scrubber
Rebant 2 7/22/97 | 12:57-14:01 | 37,138 184 29.60 1270 - |
' Average - 37,221 160 * | 25.79 1.032 I 2
IL4 TABLE 4 J .

SULFU'R.DIOX]DE (SO,) EMISSION RESULTS
. CMI CAST PARTS, INC.
CADILLAC, MICHIGAN

Air

Flow Rate [——

Cupola 1 72207 | 09:19-11:17 | 37,308 ND. N.D

Secrubber

Exhaust 2 7/22/97 | 12:57-14:01 37,138 ND. N.D
Average 37,221 ND. N.D.

N.D. = Not detected at a detection limit of 0.1 PPM (0.037 Lbs/Hr & 0.0015 Lbs/Ton of Charge)




‘ -j_ The results of the festi.ng are su:ﬁma.rized in Tables 1 through 4 (Sections IL.1 thrﬁugh I.4) as follows: - \
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III. DISCUSSION OF RESULTS

Table 1 - Particulate Emission Results

Table 2 - Lead (Pb) Emission Results _

Table 3 - Carbon Monoxide (CO) Emission Results
 Table 4 - Sulfur Dioxide (SO,) Emission Results

 IL1 SPO Line

"TmngronheSPommnmstedofsamplmgtheNormMumthxhaust(SandsmemJ the South
.-"MulnwashExbaust (shakeout & mold system), theSOKBaghouseE:baust(Breahnngorhng)andthe
o ‘three Mold Pounng/Couhng Exhausts ' : ok T e _ : RS e e

BELL Phcticalate - The sversge particulate emission rates for these sources in terms of pounds

. of particulate per hour (Lbs/Hr) were 1.65 Lbs/Hr for the North Multiwash, 2.08 Lbs/Hr for the
South Multiwash, 0.13 Lbs/Hr for the #1 Mold Pouring/Cooling Exhaust, 0.13 Lbs/Hr for the #2 Mold
Pouring/Cooling Exhaust, 0.12 Lbs/Hr for the #3 MoldPourmgICooﬁngExhaust and 1.85 Lbs/H for
the BOK Baghouse Exhaust

S i R i, XL BN e A N L T N R L N e e e ¢ Bt T gl e e s

Theavemgepamﬂﬂatemassmtesmtermsofpomdsofparmmmwwnofmemlcharged
7 CLba/'I‘on) were 0. 070 Lbs/Ton for the North Muluwash, 0.092 Lbst'on for the South Mtﬂtlwash,

- 0.0059 Lbs/Ton for the #1 Mold Pouring/Cooling Exhaust, 0.0065 Lbs/Ton for the #2 Mold
" Pouring/Cooling Exhaust and 0.0045 Lbs/Ton for the #3 Mold Pouring/Cooling Exhaust.

I.1.2 Lead (Pb) - Lead was not detected for all the samples on the pouring/cooling exhausts except

the second sample on the #1 Pouring/Cooling Exhaust. The detection limit was 3.16 ug/M? (9.89x10°% . -
Lbs/Hr). Pb was detected in the second sémple on the #1 Pouring/Cooling Exhaust at 5.73 ug/M’
(1.79x10"* Lbs/Hr). '

III.2 Finishing Department ;
Testing the Finishing Department consisted of sampling the 12K and the 40K Baghouse Exhausts.

III.2.1 Particulate - The average particulate mass emission rates for the Finishing Department
were 0.20 Lbs/Hr for the 12K Baghouse Exhaust and 0.69 Lbs/Hr for the 40K Baghouse Exhaust.
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IIL.3 Melting Department
Testmg the Melting Department consisted ofsamplmg the Cupola Scrubber Exhaust.

II1.3.1 Particulate - The particulate mass emission rates for the Cupola Scrubber Exhaust were g
7.06 Lbs/Hr for sample one and 5.25 Lbs/Hr for sample two. The average particulate mass’
- emission rate for the Cupola Scrubber Exhaust was 6.16 Lbs/Hr. :

 The particulate mass emission rate in terms of pounds of particulate per ton of metal charged
(Lbs/Ton of .Chargé) were 0.255 Lbs/Ton for sample one and 0.225 Lbs/Ton for sample two. The
v _.avérag'e of t.he two samples,for the C'upola Scrubbér Exhaustwas0.240 Lbszon. e _

, m.a.z Lead - mepbmmmmrormeCupthmmberEthmwmoozsza/H:fm""_"_
e aample one and 0.014 Lbs/Hr for mmple two The average Pb mass emission rate for the = -~
~Cupola Scrubber Exhaust was 0.018 Lbs/Hr. '

: ThePbmassemsmonratemtermsnfpoundsof?bpertonofmetalchargedG’..bst'onofCharge)
- were 7.94x10~ Lbs/Ton for sample one and 6.01x10™* Lbsznn for sample two. The avera.g‘e of the
;.;;_'two samples for the Cupola Scrubher Exhaust was 6.98x10~* Iba/Ton. | .o . .3 o

e
e Y e

m 3.3 CO - The CO mass emission rates for the Cupola Scrubber Exhaust were 21.98 Lbs!Hr for i i
" sample one and 29.60 Lbs/Hr for sample two. The average CO mass emission rate for the
> .-cupolaScrubberExhammzsnther - ' 2

" . The CO mass emissionrat.e in terms of_’poundb of CO pertonofmetalcha.rged (Lbs/Ton ofCha.rge) i
were 0.793 Lbs/Ton for sample one and 1.270 Lbs/Ton for sample two. The average of the two

samples for the Cupola Scrubber Exhaust was 1.032 Lbs/Ton.

IIL.3.4 SO, - SO, was not detected during both samples. The detection limit was 0.1 PPM (0.037
Lbs/Hr & 0.0015 Lbs/Ton of Charge).

IV. SAMPLING AND ANALYTICAL PROTOCOL

The sampling on the sources was conducted at the following locations:
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" North Multiwash 52 inch LD. exhaust. Location meets the 8 duct diameters downstream and

2 duct diameters upstream requirement of U.S. EPA Reference Method 1.

South Multiwash 52 inch LD. exhaust. Location meets the 8 duct diameters downstream and

2 duct diameters upstream requirement of U.S. EPA Reference Method 1.

Iron Pouring & Three (3) - 24 inch I.D. exhausts. All the locations meet the 8 duct
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Mold Cooling diameters downstream and 2 duct diameters upatream requement of U.S.
s EPA Reference Method 1. - -
‘80K Baghouse ) 72 inch LD. exhaust. Location meets the 8 duct diameters downstream and

2 duct diameters upstream requirement of U.S. EPA Reference Method 1.

. 12K Baghouse 28 inch LD. exhaust. Location meets the 8 duct diameters downstream and -

| "_‘*-40K-Baghoﬁse ~ 48 inch LD. exhaust. Location meets the 8 duct diameters downstream and - --

2 duct diameters upstream requirement of U.S. EPA Reference Method 1.

2 duct diameters upstream requirement of U.S. EPA Reference Method 1. .~ -

o L% Cupdla Scrubi)er 48 inch LD. exhaust. Location meets the 8 duct diameters downstream and " :

-2 duct dmmeters upstream requirement of U.S. EPA Reference Method 1.

" IV.1 Total Particulate (Cupola Scrubber & SPO-Line Pouring/Cooling Exhausts) - The -

. total particulate emission sampling was conducted in accordance with U.S EPA Reference Method 5. e
Method 5 is an out of stack filtration method. Two (2) sampleswmeonected&omeachm_*_
~ “Each sample ‘was 120 minutes in duration for the pouring/cooling exhausts and 60 minutes for the"_‘_-_'
_ : cupola exhaust, and had minimum sample volumes of sixty (60) d.ry standard cublc feet for the-'j_'___"._:_'.
e 'pourmg/coohng exhausts and 30 dry standard cubic for the cupola exhaust. The partmu!ate samplmg."-
_ train was combined with the lead (Pb) sampling train (EPA Method 29). The samples were collected _
isokinetically. The filters and probe/nozzle rinses were analyzed for total particulate by gravmetnc :

analysis before being analyzed for lead. All the quality assurance and quality control procedu.res hsted

mthemethodweremcorporatedmthesamphngandanalyms Admgramofthesamplmgtram:s s

shown in Figure 1.

IV.2 Total Particulate (North Multiwash, South Multiwash, 80K Baghouse, 40K Baghouse

& 12K Baghouse) - The particulate emission sampling was conducted in accordance with U.S. EPA .

Reference Method 17. Method 17 is an in-stack filtration method. Two (2) samples were collected
from each exhaust. Each sample was sixty (60) minutes in duration, and had a minimum sample

volume of thirty (30) dry standard cubic feet. The samples were collected isokinetically and analyzed -

for total particulate by gravimetric analysis. All the quality assurance and quality control procedures
listed in the method were incorporated in the sampling and analysis. A diagram of the sampling train




is shown in Figure 2.
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IV.3 Lead - The Pb emission sampling was conducted by-employingUSEPAlMethod29.' Two (25

samples were collected from each source that was sampled. Each sample was 60 minutes in duration
for the cupola and 120 minutes in duration for the pouring/cooling exhausts. The sampleehad
mmnnumeamplevolumesofth:rty(smdryst-mdardcuh:cfeetonthecupolaandsniy(ﬁﬂ) dry
standard cubic feet on the pom'mgfcool.mg exhausts. The samples were collected on qua.rtz filters, and
I in a nitric acid/hydrogen perox:de solution. The filters and noule!probe rinses were amlyzed for

partsculatebygravmetrmmelys:sprwrtotheleadamlyms. The filters, nozzle/probe rinses and
_mpmgermuhmmwerecomhmedmdemlyzedfmhadbygmpmwﬁmmeawmmahsorphm

It

I . spectrophotometry. Aﬂthemmhtyusuranceendqtmhtycontmlpmcedureshstedmthemethod o

 IV.4 Carbon Monoxide - TheCOsamphngwasconductedmwcordancewrthU.S EPA Reference - .
Method 10. Two(2)aamples,emhmtymm&esmduramn.weremneaed&omthecupohmhber'_f e
" - exhaust. AThermoEnvwonmentalModelﬁHgnsmalyzerwasuaedtomomtortheexhausL A

i s heated teﬂon sample line was used to trﬂnsport the exhaust geses toa gas cond:honer to remove- :
i “moisture and reduce the temperature From the gas conditioner stack gases were passed to the' _-_-Q";

: nnalyzer Theana]yzerproducams@aneousreeﬂmﬁsoftheCOeomentmm(PPM)

; Weremcorporatedmthesnmplmgandenelyms Admgramofthesamphngtramxsshownmhgwe
i 1. - - g : . ; s ;.-":.'I" - e e

: Theanalyzerwasmﬁbratedbyd:rectm]echnnpnortotheteshng Aspangasof8430PPMwa.s Erspy s

: used to establish the xnlt.lal mstrument. calibration. Calibration gases of 254.0 PPM and 409 7 PPM ; S

were used to determ.me the calibration error of the analyzer The samphng system (from the back .

of the stackprobet.ot.heanalyzer)wasm;ectedusmgthewgﬂP_PMgastodetermmethesystem
bias. After each sample, a system zero and system injection of 409.7 PPM were performed to
establish system drift and system bias during the test period. All calibration gases were EPA Protocol
1 Certified.

The analyzer was calibrated to the output of the data acquisition system (DAS) used to collect the :

data from the exhausts. A strip chart recorder was also used to record the data as a backup to the
DAS. A diagram of the sampling train is shown in Figure 3.

IV.5 Sulfur Dioxide - The SO, sampling was conducted in accordance with U.S. EPA Reference

L
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Method 6C. Two (2) samples, each sixty minutes in duration, were collected from the cupola scrubber -
‘exhaust. A Bovar Model 721M gas analyzer was used to monitor the exhaust. A heated teflon samplé gt
linewasusedtatranspnﬁthe'ethwtgasesmagasmnditionerwremwemoistureandreducethe -

tempemture Fromtbegaseandmonerstackgaseswerepassedtothennalyzer Theanalyzer
prodm:es instantaneous readouts of the SO, concentrations (PPM).

 The analyzer was calibrated by direct injection prior to the testing. A span gas of 427.1 PPM was =
used to establish the lmtlal instrument calibration. Calibration gases of ‘149 4'P?Mand2515PPM. S
. wereusedtodetermmethecalibranonerrornftheanalyzer Thesamphngsyst.em(fmmtheback
iy, ofthestackprobetotheanalyzer)wasm]echedusmgthelﬁ4PPMgastodetemmethesystem
- bias. ARer each sample, a system zero and system injection of 149.4 PPM were performed to
 establish systemdnﬁandsystembmsdurmgthetestpenod. Al calibration gases were EPA Protool
lcemﬁed. p . WA e e . _I_"-"""'_'".":""

'Theanalyzérwaaéa]ibmtedtothe'outputof'thedataachsiﬁonsystemCl)AS)usedtbcollectthen'
e X dataﬁ'omtheexhausbi Astnpchartrecorderwasalsausedtorecordthedataasabachtptotbe
DAS Adagmmofthesamphngtrmnmshownmf‘igureS

ik ..._L g I A e LR -‘r A AT ST L naea e o L e S R .-_-‘._-;-__—__, L L R e s e, e

IVG Exha.ust Gas Pammeters - In con]unctmn with the other aamphng, the exhauat gas ’;’,
parameters(ar.rﬂowrat.e temperature,mmstwemddenmty)weredetermmedbyemploymgU.S 5

: EPABeferenceMethodslt.hrm:gh4 Aﬂthequahtyconh‘olmdquahtymmcereqmremems
e __h;tedmthemet_hodsweremmrpomedmmemplmgmdmlym

' This report was prepared by:

is report was reviewed by:
WO o b B
QD £, ,
David D. Engelhardt - Stephan K. Byrd
Vice President ; President
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