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I. INTRODUCTION

Network. Environmental, Inc. was retained by CMI Cast Parts. Inc. of CadjJIac; Michigan to conduct a

compliance emission study at their fac:llity. The purpose of the study wu to conduct emission sampling

at the facility in order!O meet the testing requirements ofM"1Chigan Department ofEnvironmental Quality

(MDEQ) Air Pennits Nos. 17H15. 172·95. 173-95 and 174-95. Thef~ testing ..... conducted:

- ...:'......... ' -. "'\ ,- ~ ,.
'-,--'

'.. Source .,'j; '..'" .',p....,Ji #: ".-" .'.'" .•... .
"Process . •••• ,,;.Compounds ,}. ' l

CoreJ¥91d North & South 171-95 Triethylamine -
Machines T-&:rubbers '. . _.

. .'

.
South Multiwash

. .. . '.
(shakeout & mold system)

. "-
SPO Line

Iron Pouring & Mold Cooling .. 172-95 Total YOC'. & to .
(3 exhausts)

.
A·Line 1legeoenltive Thermal Ozidiz'" 173-95 Particulate, Lead,

. . (RTO) Total VOC'. & CO

Cupola Scrubber Exhaust 174-95 M1!nganese
. .

. '-'

.'
-

The sampling~was eonducted over the periods of November 19-20, 1996, December 10-12, 1996 and

January- 7, 1997"by S~iban K. Byrd, R. Soott Cugill, David D. Engelhardi; Vu>cent G. Schultes arid
. - .

Bertram J. Smith of Network Environmental, Inc.. "&sisting in th'-study was Mr. Erik A Olson of CMI

. ea.t Parts, Inc. .
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D.1 TABLE 1

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

.
Time...... .

.
AU - ' CO_ODS.

~~., PPM·Lbs/Hr

9.59

7.54

7.37

8.04

12.81

11.18

1\.19

331

248

289

289

22.0

22.5.

24.0

8,931

77,330
11:42-12:42

21:01·22:01

10:31·11:31

19:47-20:47

12:51-13:51

Average

11/20/96

11/20/96

11/20/96

12/12/96

12112/96

12/12196

11J19/96 10:06-11:06 87.6 19.51

11/19/96 11:18-12:18
51,4C8

77.4 17.24
,

11/19/96 12:3o-J3:30 71.1 15.83
'. .

Average . 78.7 17.53
~

..
11/20/96 14:2o-J5:20 j 1,138 - 41.10

11/20/96 15:56-16:56
8,337

1,119 4C.41

11/20/96 17:11-18:11 1.192 43.05
,

Average 1.150 4U2

- - - - .. \f-
11/20/96 22:27-23:27 305 11.51

11/20/96 23:43-00:43
8,711

270 "10.19
- -. -

11/21/96 00:57-01:57
. 294 11.09

Average - 290 10.93

1

2
.

- 3

- .
-

1

2

3

Mold
Pouring

#2
Exhaust

Mold
Pouring

#1
Exhaust

--

.
Mold 1 -

Pouring
2#3

Exhaust -.-- 3

-
RTO 1

Exhaust
2

3

South 1
Multiwash 1---'--+-"';;';;;=-'--+-==="
Exhaust 1-_..;2:""_+""::=='-1-==:'::='-1

Average 22.8 7.85
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11.2 TABLE2
TOTAL HYDROCARBON (VOC) EMISSION RESULTS

CMI CAST PARTS, INC.
CADILLAC, MICHIGAN

. ,' .. I : .. '''"
... .0'<.( :, ,'I':':~_:~:~\':;:;'" '",
:xSource :i~ <~'., ". ..

• I' -~»»i~:»' "

" .Air ~.. <. YOC Em;";,,';' ~~' )'.

Flow Rate . 'PPM .. .... "Lb~=-'"SCFM ". ....M
11119/96

11/19/96

11/19196

10:06-11:06

11:18-12:18

l2:3lH3:30

53,371
40.8

46.1 .

4.'3.3

14.82

16.75
-

15.73

Average 43.4 15.77
-"

11120/96

11120/96

11120/96

14:20-15:20

15:56-16:56

17:11-18:11

8,388
107.7 6.15

- t--,1:.;0.:;8..:;5_+--.::6;:;.20"--11

113.8 6.50

Average 110.0 8.28

Il12Ol96 :z2,27·23:27

1-_--=__t-.:;ll12O=::.:/9;:;6--i-'23=:4.'3::....:-OO:.:;-::4.'3~
-

11121/96 00:57-01:57

Averaee

8,747
48.9

45.8

46.8

_.47.2

.2.91 _

2.73.

2.79

2.81 _

-3-

- '.

11120/96 21:01·22:01

-
Mold 1

Pouring -
#3 2

Exhaust
.
3

11120/96

11120/96

18:29-19:29

19:47·20:47
8,995

32.0

37.3

38.6

1.96

2.28

2.36

RTO
Exhaust

1

2

Average

12Il2196 07:48-08:48
78,121

36.0

5.1

0.9

2.20

2.71

0.48

3 12Il2196 09:05·10:05 0.9 0.46

Average

3

2.3 1.22
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fiJI TABLE 3
'I'RIE'I'HYIAMI EMISSION RESULTS

CMI CAST PARTS, INC.
CADILLAC, IlIIcmGAN

"

South 1 1(1/97 10:27-11:27
T-5crubber I----':.--I-..::..::.::..:..---l....::::.:...=::....j

Exhaust 2 117/97 11:30-12:30

" 3 1(1/97- 12:33-13:33

Averaae,

North "1 12/12/96 10:45-11:45
T-Sorubber I--.::-_+-==:::.-+=:::....:;=~

E>haust 2 12/12/96 11:50-12:50

3 ,12/12/96 12:53-13:53

Average

'.

1,603

, ,-

602

.. -......

-\-:}4'M) )~

0.08 0.0005

0.87 0.0052
-

0.42 0.0025

0.48 0.0027



U.4 TABLE 4
PARTICULATE EMISSION RESULTS

CMI CAST PARTS, INC.
CADILLAC, MIcmGAN

"i
,,~

.(Sample,
:;t\,'W'" .

Air"
Flow"llate'
N,:lSCFM

, ,~,". Particulate Emissi~ ", /,~,<

LbSiiooo Lb.;;niy :0Lbsllh'j

12/12196 06:1lHl8:25 75,716 0.0016 0.55

I2/l2I96 09:011-11:12 75,110 0.0017 0.58

I2/l2I96 11:47-13:50 83,536 0.0017 0.62

Average" 78,121 0.0017 0.58

'- ~"'-

2

-3

E~st 1--'-'1:.....---1r==="-!....:;===+.....:==--1--....:.:=::....----1f-....;;=-~

'--'- .

"" U.s TABLE 5 ....
LEAD (Pb) EMISSION RESULTS .

._CMI CAST PARTS, INC.
=- CADILLAC, MICillGAN ~

..'.- - '\.

,',.,

Lead (Pb>'~QS :;:",
"~i-<-~'~

RTO 1 I2/l2I96 06:18-08:25 75,716 .• N.D. N.D.
Exhaust

2 12/12196 .09:09-11:12 75,110 N.D. N.D.

3 12/12196 11:47-13:50 83,536 N.D. N.D'-

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

N.D. - Not Detected at • detection limit of 3.43 uWM' (0.0010 LbsIHr).
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-n.8 TABLE 8
MANGANESE ()lin) EMISSION RESULTS 

CMl CAST PARTS, INC.
CADILLAC, MlClllGAN

,

,-

Cupola 1 -12/10196 10:12·11:16 - 57,175
Exhaust --- 2 12/10/96 12:33--13:39 55.918- ·r--S 12/10196 14:*15:49 56,178

Average 66,424

,
-'

0.702

0.626

0.571

0.833

0.150

0.131

0.120

0.134

'.

I

'~.~'. ;'-' .~._--~'._...

'.

-"

•

/.:_-j

- ._......

- .~.

-.

-.' -"

6

'. .---

".
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" \ m. DISCUSSION OF RESULTS

"0
\ _!

.' ,\
.. .- •"

'.

. The results of the testing .... summarized in Tables 1 through 6 (Sections n.1 through n.6l .. fono...: _

Table 1 - Carbon Monozide (CO) Emission :R.esu1u

Table,2 - Total Hydrocarbon (VOC) Emjuion Result.

Table 3 - Triethylamine Emission Result.

Table <& - Particulate Emission Results

Table 6 - Lead Emission Results

Table 6 - Manganese Emission Results

..' . -.- -~ ~. -=
m.l _SPO Line -~;_

Testing for the SPO Line.consisted of oampling theSouth Multiwash EXhaust (shakeout & mold~ - '.

and the three Mold Pouring Exhausts. ,r /' ..:., •.7'. " -

--'

:_\, m l-l CO· The average CO_emjwon rates for these soun:es in tenDS of pounds of CO per h~ui

(LhsIHr) were 17.63 LbsIHr for the South Multiwash, 41.62 LbsIHr forthe #1 Mold Pouring Exhollst,--' . .~-
10.93 LbsIHr for the #2 Mold Pouring Exhaust and lL19 LbsIHr for the #3 Mold Pouring Ezhaust.

- ...... ' -.: '. -

.-/-.. ~

J .
.....;/ -

--.. '.

,-,' -

. " ~-

. '!be established CO~~te emission limit for the SPO Line (MDEQ Air Permit No~172:95) is 4.2f

Lbs/!'on of Iron PoUi-ed.

,..

.'

",: .. :-", .,:' ,
'- The average CO mass rates in terms Or potmds ~f CO per ton aT iron poured <LbsII'on) were 0.58 - '." . :. (,

LbsITon fo?the South Multiwash. 1.78 LbsII'on for the #1 Mold PouringExhaust., 0.47 LbsIT~ for':' .:.~ ..~
-- - .,/ " - '. ,-

the #2 Mold Pouring Exhaust and 0.48 LbsfroQ for the #3 Mold Pouring Exhaust. The total maM .'." - .... ",:, .

rate tor the SPO Line WB8 3.31 Lbs/l'on.

,
.'

-.
llLl.2 Total VOC· The average vee emission rates for th~ sources in terms o(pounds o(VOC

per hour (LbsIHr) were 16.77 LbsIHr for the South Multiwash, 6.28 LbsIHr for the # 1 Mold Pouring
. .

Exhaust, 2.81 LbsIHr (or the #2 Mold Pouring Exhaust and 2.20 LbsIHr ~r the #3 Mold Pouring -:--

Exhaust. The total VOC ID888 emiMion rate tor the SPO lJ.ne wu 27.06 I..b8/Hr.,

The established VOC ..... emislrlon limit for the SPO Line (MDEQ Air Pennit No. 172-96) is 61.0

LbsIHr.
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'-'"-.i In.2 A LIne Iron Pouring '" Mold CooIInjr

. TestiPg the A Line Iron Pouring" Mold Cooling consisted ofoampling the Regenerative Thermal Oxidizer

Ex¥ust (RTQ).

Ill.2.1 .CO - The CO mass emission rates for the RTO exbaust. were 8.04 LbsIHr for sample one,
- - -, -"-
7.54 LbaIHr for sample two and 7.37 LbsIHr for sample three. The average CO maaI emialOD-- - ,.
rate for the RTO Exhaust was 7.66 LboIHr.

The established, CO mass emission limit for the A Line Iron Pouring" Mold Co:oLing <MDEQ Air. .
Permit No. 173-95) is 14.Q Lbs/Hr.

. .

".
•. .,-'

-llL2.2 VOC· The VOC mass emission rates for the RTO ahaust were 2.71 LbsIHr for sample one,

o.~ Lbs/Hr for sample two and 0.48 Lb!/Hr for ~pl~ three. The ~veragevoc mass emiaai~n
rate tor the RTO Emauat was 1.22 LbIIHr.

-.
, .

The established vee mass emission limit for the A Line Iron Pouring" Mpld CooIing (MDEQ Air

__ \ I :-.... : I ,.,fe!%J1i~~~o. !?~'95) ~ ~3.~_L~. ."' . .. .. " . '_ . ~~ .....r .~•..~'-",-_.---,-,..._~;~,.....- -' ~ ;/- -~. ',\
",

-"

~ <
~/ ~~

llL2.3 Particulate - The particulate mass emission rates for the RTO exh';~lst~ 0.55 LbsIHr
-. - - - -~. -~

for sample one, 0.58 LbsIHr for sample two and 0.62 LbaIHr for sample three. The average

Particulate~ eDuuiOD ra~ tor th; RTO ~ust~-0.58 LbeIHr. : --- .-

-,

-- .--1

The established particUlate ..... emission limit for the A Line IronPllUrini" Mold Cooling (MDEQ
.

Air Permit No. 173-95) is 2.6 Lb6IHr. _.-
..-'

m.2.4 Lead (Pb) • Lead (Pb) was not detected for all threeSamples at a detection limit of 0.0010

LbsIHr.

-
The established lead mass emission limit for the A Line Iron Pouring &; Mold Cooling <MDEQ Ajr

Permit No. 173-95) is 0.11 LbsIHr.

8
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l~

'." ..m.3 CorelMold Machines.- Testing for the Core/Mold Machjnes consisted of sampling the North and South T-5crubbers.

" ..
Ill.a.1 TriethlyamiDe· The North Scrubbe< triethylamine ..... emission rates averaged 0.081. - . ,
LhsIHr, The South Scrubbertrie~e..... emission rates~ 0.0027 LboIHr, The total

triethylamine m.a.- rate_tor the CoreJMold Machines .... 0.084 LbeIHr. "

.-

-'-'.

- The established tJ:iethylamine mass emission limit for the Core/Mo~Machines (MDEQ Air Permit
,~

No. 171-95) is 0.25 LboIHr,

'.

-- m.4 Cupola Scrubber~ust --
m4.1 Manganese (Mn) . The Mn maSs emission rates for the Cupola Scrubber E%haust were -<' -'- ,_::. ,- - ---
0.150 LbsIHr for sample one, 0.131 Lbs/Hr for sample two and 0.120 LbsIHr for aample three. The

a~Mn~ emission rate ~or the Cupola Scrubber Exhaust .... 0.134 .LbeIHr. #.

-- .-
'. :--

..
._C_,:_ .•-'..... - ..-

The established Mn..... emission limit for the Cupola Scrubber Exhaust <MDEQ Air perDiit N~'-174-' -
...

95) is 0,.62 LhsIHr..'. \.. .. ' "'"'-" ,'.
. -.

~, j."., -- ...... - -
IV. SAMPLING AND ANALYTICAL PROTOCOL

.~-. ~_.

'_ .'-.;c;..

The Sampling o~· the sources waS conducted at the following locations: - ._

.'"
. .--" ,
,

-' '.

South Multl.....h

Iron Pouring &:
Mold Cooling

R1'O

Cupola Scrubber

10 and 24 inch Ln. exbaU5t.\. Both locations meet the 8 duct diameters
downstream and 2 duet~ uPStream requirement of U.S. EPA
Reference Method. 1. .

- 52 inch Ln. exhaust. Location meets the 8 duct diameters downstream and
2 duct diameten upstream requirement Or U.s. EPA Reference Method L

'l'hiOe (3) • 24 iDch LD. exhausts. All the Iocalions meet the 8 duct
diameters downstream and 2 duct diameters upstream requirement of U.s.
EPA Reference Method 1.

6 foot LD. ezbaust. Sampling location approzimately 2 duct diamters .
downstream end 2 duct diameters upst.eam from the nearest disturbs.....

48 inch LD. exhaust. Location meet3 the- 8 duct diameters downstream and
2 duct diametersu~ requirement of U.s, EPA,Reference Method 1.

9
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\ IV.l Carbon MonCDi.de· The CO samplingwu conducted in accordaoce with U.s. EPABef'erence

Method 10. Three samples, e8I:h sixty minutes in duration, were eoUeeted from e8I:h of the e>hauN -,
tested. A Thermo Environmental Model 48H gas analyzer was used to monitor the exhausts. A

heated teflan sample line was used to~ the ezhaust. gases to a gas conditior:ter to remove

mmsture and reduce the temperature. From the gas conditioner s!Jl<:k psOs were passed to the ' "

, ~ analyzer. The analy%er produces instantaneous readouts of the CO coocentratiom (pPM>.

__ ' "I

The 8Dll!y-<er was ealibrated by direct injection prior to the testing. A span gas of either 843.0 PPM

or 409.7 PPM was~ to establish the initial instrument ealibration. Calibration gases of 147.0

.- PPM, 254.0 PPM and 409.7 PPM were used to determine the ealibration error of the analyzer. The

- .. ,Co -- • - - -sampling system (from the back of the stack probe to the analyzer) was ~ected~ the ~ther the 0'_ ,•• -_. -

. .
147.0 PPM or the 843.0 PPM gas to determine the system bias. At\er each sample, a system zero

o ,~;~ and system ~ecuoD.ofeither 147.0 PPM or 843.0 PPM were performed to establish system drift and
, .-'

system bias during the lest period. Ali ealibration gases w";' EPA Pro~ll Certified.
,

-0,01"

,
.=.=.".:::' -=- ,

~,

The 8Dll!y-<er was ealibrated to the output of the data acquisition system (DAS) Used to collect the _

data from the e>hausts. A strip c:bart recorder .... also used to record the data as a backup to the ,"

I?~: A~ .of t!e ~ling~ is shown in F"JgUre 1. __. 0 -'~ _. _' ._. __ -:].... ~:,_'-_

• r.'- .-,

-IV.2 Tntal Hy~DS"'The vee samp~'.... conducted in =ordance' with U.s., EPA

Reference Method 25A. A Thermo ~vironmentalModel 51 portable flame io~D. detector (FID)

°was used to monitor the eXhausts"- A heated teflon ~ple line was used to tr8nsport the exhaust -~

gases to the analyzer. -- The analyzer produces instantaneous readouts of the hydrocarbon

concentrations (PPM as proPane).
"

The analyzer was calibrated by system iqjection (from the back of the stack probe to the analyzert .......

prior to the testma'. A spe.n gas of either 455.5 PPM or 448.8 PPM propane was used to establish the

initial instrument ealibratiOD. Calibration gases of 148.0 PPM, 15Q.4 PPM and 245.7 PPM propane

were used to determine the calibration error of the analyzer. Aft.e:r each sample, a system zero and

system iJ::Uection 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.

The analyzer was calibrated to the output of the data acquisition system WAS) used to collect the

10
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,-,
data~m the ezhausta. A strip chart recorder W83 also~ to record the data as a bacltup to the ~ ....

DAB. A diagram of the sompling lnlin is shown in Yogure 2.
-,

, "

" ,

IV.3 Total Particulate· The total particulate emission sampling was conducted in ac:cordance with

U.s EPA Reference Method 5. Method. 5 is aD out ~ stack filtration meth~ Three (3) samples

were collected from the RTO exb811st. Each sample W88120 ~utes in duration, and had minimum

sample volumes of sixty (60) dry standard cubic feet. The particulate sampling train W83 combined

with the lead (Pb) sampling train (EPA Method 12). The samples were collected isokinetically. The
~'. r

filters and probe/nozzle rinses were analyzed for total particulate by gravimetric aD8lysis ~ore being

~ed for lead. An the ~uality~ and quality control procedures listed ili th~ ~ethod we;~ - -.... 

incorporated in the sampling and ~ysis. A diagram ofthe!am~ train is shown mFigure~3. ....

- ",

IV.4 Lead & Manpnese - The Pb and Mn emivion sampJing was eonducted by employing U.s
-"'; - ,"-

EPA Methods,12 & 29. Three (3) somples ...... collected from the cupola 0Ild the RTO ezhausts. ~ _

-::. Each sample was 60 minUtes in duration for the cupola and 120 minutes in duration for the RTO.

-: • __ Tb~ samples bad~~ sample ;;;Iumes of thirty (~) dry ~dard~iC'feet on ~the cupola me(
:-";';"'-=-~,-: _" _. ; -1. _-,-.__ .'~ __ - ••..• ' ::..-- = '. _.,"'-'..'.:- ,,-_._.-,-_~-:.=<.=,-_=._ ,

sixty (60) dly standard cubic feet on the RTO. The somples were ccnected on quartz fil1ers, and ;n
.I • -" .' • ,~. ~ _ • .,.. .....

a nitric acid/byctrogin peroxide solution. The filt.en: and noulelprobe riD3es were aDa..Iyzed tor -!.-.'--- . - ~ . - - '.......... . -' - -.-.
particulate by gravimetric anaJySis prior to the RTO lead aneIysis. The filters, llO%Z1e/probe rinses and

"',- - ~ , '-.
impinger SouItioris were combined~d analyzed for lead or ulinganese by inductively coupled~n' '" .... -

plasma aCAP) analYsis. An the quality assurance and quality ccntrol procedureS 1isted in the'method ','

were incorporated in the sampling and analysis. A diagram of~e sampling train is shown "in Figure- -. . ~-

a '

-
,

IV.5 Triethylamine· The triethylamine emission sampling was conducted in accordance with U.s.

- EPA Reference Method 18. Three (3) samples,~ sixty (60) minutes in duration. were eo1leeted

from each of the two scrub~ The samples were collected on silica gel sorbent tubes wing a pump

equipped with. a calibrated critical orifice. The silica gel tubes were desorbed. and anaJ:yzed for

triethylamine by gas chromato!iraPby (NPD) in =rdance with NIooH Method 22L

11
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, ,.

,IV.S Ema~ Cu Par8.m~ . In coqjuDctioo with the other aampling. the exhaust ps

puameters (air Bow ...... temperature, moisture and density) were determmed by employing U.s.- - -
EPA Refereoce Methods 1 through,f,. AD the quality control and quality~ requirements

tisted in the methods were incorporated in the """'Piing and,onaIysis.
/

"

"

., -,

This report 'was reviewed. by: _" t' '"
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