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L. INTRODUCTION
" Network Environmental, Inc. was retained by CMI Cast Parts, Inc. of Cadillac, Michigan to conduct a
compliance emission study at their facility. The purpose of the study was to conduct emission sampling
at the facility in order to meet the testing requirements of Michigan Department of Environmental Quality
(MDEQ) Air Permits Nos. 171-95, 172-95, 173-95 and 174-95. The following testing was conducted:
ol Beue L  iPami #
North & South 171-95 : 3 T
T : gt a P
South Multiwash . N (R
(shakeout & mold system) ~ By T
Iron Pouring & Mold Cooli _ 17295 . Total VOC’s & CO S
(3 exhausts)
Regenerative Thermal Oxidizer 173-95 Particulate, Lead,
(RTO) Total VOC’s & CO
Scrubber Exhaust 174-95 Manganese S

ThemmphngwaseonductedoverthepenodsofNovemberlQ-m 1996,Deoember10-12, 1996 and
Janumy?,l997by$tephanK.Byrd,R.ScottGargm,Dav1dD Engelhardt,V"meentG Schultes and
Bertram J. SmxthofNetworkEnmnmmta],Inc. A.smahngmthestudywasMr ErikA.OlsonofCMI

CastParts,Im:.



. IL1 TABLE 1

CARBON MONOXIDE (CO) EMISSION RESULTS
CMI CAST PARTS, INC.
CADILLAC, MICHIGAN

South 1 11/19/96 | 10:06-11:06 87.6 19.51
Mm 2 11/19/96 11:18-12:18 Sl 774 17.24
3 11/19/96 | 12:30-13:30 711 15.83
 Average 78.7 17.53
Mold 3 11/20/96 | 14:20-15:20 | - 1,138 " T41.10
Foaeng 2 112006 | 15:56-16:56 | o 1,119 4041
Exhaust i 11/20/96 | 17:11-18:11 1,192 43.05
Average - 1,150 41.52
Mold 1 11/20/96 | 22:27-23:27 305 11.51
ol a 172096 | 23430043 | OO 270 10.19
Exhaust 3 11/2196 | 00:57-01:57 294 11.09
Average - 290 10.93
Mold 1 11/20/96 | 18:29-19:29 248 9.59
ne— 2 1112006 | 19:4720:47 | OO0 289 1118
Exhaust 3 11/20/96 | 21:01-22:01 331 12.81
Average 289 11.19
RTO 1 121296 | 10:31-11:31 24.0 8.04
SR, 2 12/12/96 | 11:42-12:42 g 225 7.54
3 12/12/96 | 12:51-13:51 22.0 7.37
Average 22.8 7.85
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I2 TABLE 2
TOTAL HYDROCARBON (VOC) EMISSION RESULTS
CMI CAST PARTS, INC.
CADILLAC, MICHIGAN
South 1 11/19/96 | 10:06-11:06 40.8 14.82
%ﬁﬁh 2 11096 | 1181218 | 27 46.1 16.75
3 1/19/96 | 12:30-13:30 433 15.73
) Average : 434 15.77
Mold o 0 11/20/96 | 14:20-15:20 | 107.7 6.15
" 2 172006 | 15561656 | o | 1085 6.20
Exhaust 3 112096 | 17:11-1811 | 1138 6.50
Average : 110.0 6.28
Mold 1 112006 | 22:27-23:27 489 291
- 2 12006 | 23430043 | &Y 45.8 2.73
S N 12198 | 00570157 [ 468 2.79
Average , 472 2.81
Mold 1 11/20/96 | 18:20-19:29 32.0 1.96
| 2 112008 | 19:472047 | ¥ 37.3 2.28
Exhaust 3 11/20/96 | 21:01-22:01 38.6 2.36
Average : 36.0 2.20
RTO 1 12/12/96 | 06:36-07:38 5.1 2.71
S 2 12/12/96 | 07:48-08:48 s 0.9 0.48
3 12/12/96 | 09:05-10:05 0.9 0.48
Average 23 1.22
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II.3 TABLE 3 i
TRIETHYLAMINE EMISSION RESULTS

CMI CAST PARTS, INC.
CADILLAC, MICHIGAN

0.08

7197 10:27-11:27 0.0005
T-Scrubber 1,603

Exhaust 17787 11:30-12:30 0.87 0.0052
vier | 12:33-13:33 0.42 0.0025
Average 0.46 0.0027
North 12/12/96 | 10:45-11:45 | 30.21 0.068

T-Scrubber 602 . =
Bkt 12/12/96 | 11:50-12:50 - 82.74 0.074
12/12/96 | 12:53-13:53 45.09 0.102
Average 36.01 0.081
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1.4 TABLE 4
PARTICULATE EMISSION RESULTS
CMI CAST PARTS, INC.
CADILLAC, MICHIGAN

~ Particulate Emissions
| Lbs/1000 Lbs, Dry | Lbs/
1
RTO 1 12/12/96 | 06:18-08:25 | 75,716 0.0016 0.55 .
Exhaust
X 2 121296 | 09:08-11:12 | 75,110 0.0017 0.58
-3 121296 | 11:47-13:50 | 83,536 0.0017 0.62 “ =
" Average 78,121 0.0017 0.58 n

= R L - “ IL5 TABLE 5 Sl i
; - LEAD (Pb) EMISSION RESULTS
_ CMI CAST PARTS, INC.

RTO 1 12/12/96 | o06:18-08:25 | 75716 -| ND. N.D.
Exhaust -

2 12/12/96 | 09:09-11:12 75,110 N.D. N.D.

12/12/96 | 11:47-13:50 83,536 ND. N.D.

Average 78,121 N.D. N.D.

N.D. = Not Detected at a detection limit of 3.43 ug/M* (0.0010 Lbs/Hr).
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- ~ IL8 TABLE 6
MANGANESE (Mn) EMISSION RESULTS
CMI CAST PARTS, INC.
CADILLAC, MICHIGAN
= Y
Cupola 1 12/10/96 | 10:12-11:16 | 57,175 0.702 0.150
Exhaust = :
2 12/10/96 | 12:33-13:39 55918 |- 0.626 - 0.131
- 3 12/10/96 | 14:45-15:49 | 56,178 0.571 0.120 I
' Average L e 56,424 0.633 © 0.134 ,I
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'\, HI._DISCUSSION OF RESULTS

The results of the testing are summarized in Tables 1 through 6 (Sections IL1 through IL6) as follows: _
Table 1 - Carbon Monoxide (CO) Emission Results ‘
Table 2 - Total Hydrocarbon (VOC) Emission Results ' -
Table 3 - Triethylamine Emission Results
Table 4 - Particulate Emission Results
Table 5 - Lead Emission Results
Table 6 - Manganese Emission Results

II.1 SPO Line g - U

'TutmgfortheSPODnemnmtedofmmphngthesoummmnthmm(shakeout&moldsyatem)

and the three Mold Pouring Exhausts. d =

- {‘IIl.l.l CO-ThemmgeCQ_emim?mmtafofthesemmtermofpmmdsbeOp&hb;r
i _{Lbs/Hr)were17.53th}HrfortheSauthMultiwaah,n.sZLbafH:forthe#lMoldPomingEx_haust,
10.93 Lbs/H for the #2 Mold Pouring Exhaust and 11.19 Lbs/Hr for the #3 Mold Pouring Exhaust.

YT THEL . 5 . < - : S s

ThewmgeCOmrﬂmmtamdpomdsofCOputmoImpourede)waenss

Lbsfl‘onfortheSouthMult:wnsh,1781Monforthe#1MoldPourngxbaust,047Lbsﬂ‘onfor '_ 3

= the #2 Mold Pouring Exhaust and 0.48 Lbs/Ton for the #3 Mold Pouring Exhaust. 'I‘het.otalma.sa A

—  rate for the SPO Line was 3.31 Lbs/Ton.

 The established CO mass mte emission limit for the SPO Line (MDEQ Air Permit No. 172- 95) is4.23
Lbs/Ton of Iron Poured.

III_.I.2 Total VOC - The average VOC emission rates for these sources in terms of pounds of VOC
per hour (Lbs/Hr) were 15.77 Lbs/Hr for the South Multiwash, 6.28 Lbs/Hr for the #1 Mold Pouring
Exhaust, 2.81 Lbs/Hr for the #2 Mold Pouring Exhaust and 2.20 Lbs/Hr for the #3 Mold Pouring
Exhaust. The total VOC mass emission rate for the SPO Line was 27.06 Lbe/Hr.

The established VOC mass emission limit for the SPO Line (MDEQ Air Permit No. 172-95) is 61.0
Lbs/Hr.
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" Testing the A Line Iron Pouring & Mold Cooling consisted of sampling the Regeneranve Thermal Ondl.zer

Exhaust (RTO).

—

m.2.1 Co- TheCOmassemisﬁunmfortheETOethstwm&Mth/Hrforsamp!eone,
7.54LbsIHrformmpletwoand7.37Lderfnrnmplethree TheaverageCOmeminion

mtefort.heRTOExhnustwas'?BﬁLbser

ThembhshedCOmasammhmtfortheALmeImnPommg&Mddehng(MDEQAr

_ Permit No 173-95) is 14.0 Lbs/Hr

-

~II.2.2 VOC - The VOC mass emission rates for the RTO exhaust were 2.71 Lbs/Hr for sample one, ~ =~~~
0.48 Lbs/Hr for sample two and 0.48 Lbs/Hr for sample three. The average VOC mass emission -

rate for the RTO Exhaust was 1.22 Lbs/Hr.

Permit No. 173-06) is 13.0 Lbe/Hr. DA T B Bl el

IN.2.3 Particulate - The particulate mass emission rates for the RTO exhaust were 0.5 Lbs/Hr
forsampleone,DSBLbs/Hrforaampletwome&Lderformmplethree The average

parﬂcu]at.e mass emission rate for the RTO Exhaust was 0.58 Lbs/Hr.

= 4

TheestabhshedVOCmasshmtfortheAImeIronPourmg&MoldCouhng(h@EQAlr

ST

Theeshbhshedparhcdatemm]mztfortheAlmeIrmPomg&MoMCoohngwEQ o -

Air Permit No. 173-95)18261]:&(&'

III.2.4 Lead (Pb) - Lead (Pb) was not detec_ted for all three samples at a detection limit of 0.0010

Lbs/Hr.

TheestahﬁshedlmdmamemksimﬁmﬂfwtheALhebonPoming&MddeﬁngﬂdDEQAir

Permit No. 173-95) is 0.11 Lbs/Hr.



I3 ConeJMoldMai:hina-
TuhngfortheCordMoldehmesmstedofnmphngtherthmdSouthT—Sauhbem

IL3.1 Triethlyamine - The North Scrubber triethylamine mass emission rates averaged 0.081
Lbs/Hr. The South Scrubber triethylamine mass emission rates averaged 0.0027 Lbs/Hr. The total
triethylamine mass rate for the Core/Mold Machines was 0.084 Lbs/Hr.

~ The established triethylamine mass emission limit for the Core/Mold Machines (MDEQ Air Permit
No. 171-95) is 0.25 Lbs/Hr. = _ ¥ ' :

“-IL4 Cupola Scrubber Exhaust = i Y i ;

III.4.1 Manganese (Mn) - The Mn mass emission rates for the Cupola ScrubberExhaustw;;e

0.150 Lbs/Hr for sampleone,ﬁ.l311iba?ﬂrfofnmplefwoand0.120 Lbs/Hr for sample three. The
avgmgeMnmmemimionmtefnrtheGupthmbberExhanstmo.lMIMHr.

The established Mn mass e nhmxtfart.heCupthm:bberExhaust (IDEQAEPermItNO. 174»
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5) is 0.62 Lbs/Hr. S L SRR T o et e BB g

" IV. SAMPLING AND ANALYTICAL PROTOCOL : A

The sampling ontl;e sources was conducted at the following locations: -

T-Scrubbers 10 and 24 inch L.D. exhausts. Bothlocanonsmeet the 8 duct diameters
downstreamandZductdmmetersupstreamreqmremmtofUS 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 LD. exhausts. All the locations meet the 8 duct

Mold Cooling dmmetersdownstreamnnd2ductdmmeta‘supm-eamrequn-ementofU.S
- EPA Reference Method 1.
RTO 6 foot ID. exhaust. Sampling location approximately 2 duct diamters

downstream and 2 duct diameters upstream from the nearest disturbances.

Cupola Scrubber 48 inch LD. exhaust. ‘Locaﬁonmeetsthe_ﬂductdinmetersdownsh'mmand
2 duct diameters upstream requirement of U.S. EPA Reference Method 1.
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IV.1 Carbon Monoxide - The CO sampling was conducted in accordance with U.S. EPA Reference
Method 10. Three samples, each sixty minutes in duration, were collected from each of the exhausts
tested. A Thermo Environmental Model 48H gas analyzer was used to monitor the exhausts. A
heated teflon sample line was used to transport the exhaust gases to a gas conditioner to remove
moisture and reduce the temperature. From the gas conditioner stack gases were passed to the
- analyzer. The analyzer produces instantaneous readouts of the CO concentrations (PPM).

The analyzer was calibrated by direct injection prior to thé testing. A span gas of either 843.0 PPM
or 409.7 PPM was used to establish the initial instrument calibration. Calibration gases of 147.0
- PPM, 254.0 PPM and 409.7 PPM were used to determine the calibration error of the analyzer. The
‘sampling system (from the back of the stack probe to the analyzer) was injected using the either the
© 147.0 PPM or the 843.0 PPM gas to determine the system bias. After each sample, a system zero -~
and system injection of either 147.0 PPM or 843.0 PPM were performed to establish system drift and
system bias during the test period. All calibration gases were EPA Protocol 1 Certified.

_Themabzummﬁbmmdwthemnpm&tﬁedmmmm@ﬁ)ﬁsedwmneﬁthe
- data from the exhausts. Astnpchartrecorderma]sousedtoremrdthedataasabacblptothe &
__ DAs. Admgramofthemmpbngmmushownmf‘igm'eL : .._:.--,.;-;'-m-_;'-;_._-

“IV:2_ Total Hydrocarbons - The VOC sampling was conducted in accordance with US. EPA
Reference Method 25A. A Thermo Environmental Model 51 portable flame ionization detector (FID)
was used to monitor the exhausts. Aheatedteﬂonsamplehnemusedtotransporttheexhauat
gases to the analyzer. The analyzer produces instantaneous readouts of the hydrocarbon
concentrations (PPM as propane).

The analyzer was calibrated by system injection (from the back of the stack probe to the analyzer)
prior to the testing. A span gas of either 455.5 PPM or 448.8 PPM propane was used to establish the
mtmlmstrumentcalib:atlon. Calibration gases of 148.0 PPM, 150.4 PPM and 245.7 PPM propane
were used to determine the calibration error of the analyzer. After each sample, a system zero and
system injection of either 148.0 PPM or 150.4 PPM propane were performed to establish system drift
and system bias during the test period. All calibration gases were EPA Protocol 1 Certified propane.

Tl}ea.ua.lyzerwascaﬁbratedtotheoﬂputofthedatampﬁsiﬁonsystemGJAS)usedwmﬂectthe _
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data from the exhausts. A strip chart recorder was also used to record the data as a backup to the .
DAS. Adia.gramaft.hesamp]ing&ainisahownhﬁgmel

IV.3 Total Particulate - The total particulate emission sampling was conducted in accordance with
U.S EPA Reference Method 5. Method 5 is an out of stack filtration method. Three (3) samples
were collected from the RTO exhaust. Each sample was 120 minutes in duration, and had minimum
sample volumes of sixty (60) dry standard cubic feet. The particulate sampling train was combined
with the lead (Pb) sampling train (EPA Method 12). The samples were collected isokinetically. The
filters and probe/nozzle rinses were analyzed for totalpartacula.tebygmvmetncanalymabeforebemg
analyzed for lead. All the quahtyassumnceandqtmhtycontrolprocedureahstedmthe methodwera i

mcorpomtedmthemmphngmdanalyms Admgmmofthesamphngtrmnlsshownmf‘xgm'ea

- -

IV.4 Lead & Manganese - mépbmdnnemﬁﬁmmmmmmdbympamus
EPA Methods 12 & 29. Three(a)samplaswerecoﬂectedﬁ-amthecupdamdthemexhnum
Each sample was 60 minutes in duration for the cupola and 120 minutes in duration for the RTO.
Themmpluhadmmmmmplemhmeaof&rty(m)drymdudmhwfeetmthempdnmd .
*sixty (60) dry standard cubic feet on the RTO. Thesampleswereoollectedonquartzﬁlt;s:;dﬁ_ﬁﬁﬁ_
anm-lcamdlhydrogmpermdesohm Theﬁ]tersandnozzle/probermseswereamlyzedfor
parhcu]atebygmvmetrmanalys:spnortothemleadamlyms. Theﬁ]ters,nozzlelprobermmand b iDE
impinger soultxonswerecombmed_and anabzedforleadormanganesebymducﬁvelycoup!edqrgon ;o
plasma (ICAP) 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

3. = = i

ey

IV.5 Triethylamine - The triethylamine emission sampling was conducted in accordance with U.S.
- EPA Reference Method 18. Three (3) samples, each sixty (60) minutes in duration, were collected
from each of the two scrubbers. The samples were collected on silica gel sorbent tubes using a pump
equipped with a calibrated eritical orifice. The silica gel tubes were desorbed and analyzed for
triethylamine by gas chromatography (NPD) in accordance with NIOSH Method 221.
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. listed in the methods were incorporated in the sampling and analysis.
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