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I. INTROQUCTJON 

NetYJork EnvlronmentiJI, In~. was retained by ARCADlS U.S., Inc. to perform an emission study at the . 

Bodyc~te, Inc. facility in Grand Rapids, Ml~hlgan, The purpose of the study w<js to quantify Total 

Hydrocarbon emissions from tile exhausts of Meat treat.ln~llne #l3 consisting of a natural gas fired furnace 

with lnt~ral oil quench and Heat treating line #5 consisting of a vacuum quench furnace with .electric 

burners with lntegraloil quench. The testlngwas performed to demonstrate compliance with Special 

Condition V.l. of PermiHo;In~tall 98-13. · 

The following reference test methodswere employed to c.onduct the sampling: . 

• THC - U.S. EPA Method 251\ 
• Methane - Method 18 . . 
• . Exhaust Gas Parameters- u.s. EPA Methods 1 through 4 

The sampling was performed on March 5 and 6, 2014 by Stephan K. Byrdand Richard D. Eerdman's of 

Network Envlr~nmental, Inc. Assisting with the st~dy Wils Mr. Scot Garner of Bodycote and Mr. Vasco 

Roma ofARCADIS. ~r, Dave Patterson and Mr. Dave Morgan of the Michigan Depart~ent of· '· . . 

Envlm~mental Quality (MDEQ) -Air Quality Division ware present to observe the sampling .and source 

· operation. · 

RECEiVED 
. MA'I 0 7 20\lf 

A\f\OUALIT'f. Q\V. · 
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II, PRESENTATION OF RESULTS . 

·. 

. 

· · .· . . .. !1,1 TAIJI.E 1 . . . 
• THC EMISSION RE!SULTS 5UMMA~Y AS I'ROPANE 

. HEATTRE!AT FURNAcE EXHAUSTS 
. · BODY cOTE!, IN<;. . . . . . .. 

-

. ..... 

GRAND RAPIDS, MICHIGAN. 
·. . . . . . ·. . 

. 

.... · •. ·.·. .· .. ·· ... • .. ···· .. 
. ·. ·.·.·. .• sodrce •... o~te. . . . . 

. Unit #13 ·. 3/5/14 . 11:4H2:41 .· 
. ' . Unit #13 '3/5/14 

Unit #13 
.· 

. 3/5(14 

Unit #13 3/5/14 14:45·15:44 
Unit #13 . 3/5/14 . 15:46·Hi:46 
Unit #13 3/5/14 16:4],17:46. 

. . unit #13 
·. 

3/5/14 17:49·16:.48 

.Unit #13 3/5/14 18:5Q.l9:37 . 

Unit #5 3/6/14 09:03-10:02 
Unit #5 

. 
3/6/14 10:01\'11:03 

Unlt.#S . 3/6/14 H:04-12:03 

Unit #5 3/6/14 12;06•13:05 

· ... ·. . . .· . 
(1) PPM ~Parts per million by volume on a wet basis as propane 
(2) lbs/Hr ~ Pounds ofTHC per hour as propane 

.· 

.. 

20.5 . 0.146 . 

21,6 0.154 I 

.. 13,6 •. 0,097 

18.8 .· 0.157 

19,9 .. · 0.166 

13.2 . . 0.110 

11.8 
. .... 

0.102 . 

. . 15.6 b.m .·. 
4.2 .· ..•. 0.003 

3.8 
·. 

0.003 . 

5.0 0,003 .. 

21.9 . 0 . .120 

. . 



. li.2 TABLI! 2 
METHANE RI!SUI,.TS SUMMARY AS PROPANE 

HEAT TREAT fiURNAC.I! I!XHAUSTS 
· BOOYCOTI!, INC.· . 

GRANO RAPIDS, MICHfGAN 
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III. DISCUSSION OF RESULTS 

The results of the emission sampling aresummqrl~ed lr T<Jbles 1 and 2(Sectlon!L1). The results are . 

presented as follows: 

III.l THC Emission Results. (Table 1) . . 

. :Table 1 surrmiarlzes theTNMOCemisslon results a$ follows: 

· • .·Source 

• Date 

• Time 

• Concentration (PPM)-' Parts per million on a wat basis as propane 

• Mass Emission Rate (Lbs/Hr)- Pollnds of THC Per hour as propane . 
; . ' - ' - . ' . . . 

ru~i Me'thane Results (Table 2) ·· 

Table Z sunimarlie$ the Methane results as follows: · 

• Source 

~ ·bate'·· 

• Tirne Collected 

• · Concentration (PPM)- Parts per million on a wet basis as propane 

' IV, SOVRC!; D§SCRIPTION · 

· ... The sources tested· were two heat treating production Jines, Heat treating line # 13 consisting of il natur<~i 
g<~s fired furnace with lntegr<~i oil quench and heattreatlng lin!'! #5 consisting of a vacuum quench furnace 

with electriC burnerswith Integral oil quench wera tested, The total duration of one batch was sampled for 
. . . 

each so.urce. The parts treated during each test reprEJsented maximum normal production< Source 
operation Information i:an be found hi Appendix C. . . , . . . . . 
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. V. SAMPLI.NG AND ANALYTICAL PROtOCOl 

. V.l THC ~ The THC was conducted In accordance with U.S. J:PA Method 25A .. lhe sample. gas was 

extracted from the sources through <theated Teflon sample line, which led to a·J.U.M Model HOO portable • 

. flame ionization detector (FIO). This analyzer produces Instantaneous readouts of the total hydrocarbon 

concentrations (PPM). . One sample was. collected over the total duration of the batch from.each ofthe 

sources. The an~lyzer was operated on th.e 0·1000 PPM scale · ' ' ' ' ' . ' . 

. . . 

A systems (from the back ofthe stack probe tothe analyzer) calibration was conducted for the analyzers 

p;lorto the testing. ··A span .gas of ·959,3· PPM propane was used to· establish the Initial instrument· 

calibration for the analyzer. Propane c~libratlon gases of 8S.78 PPM, 247.1 PPM and 453.6 PPM were used .. 

to determine the calibration error of the analyz()rs. After each sample (60 minute sample perfod), a system 

zero and system Injection of 85.78 PPM propane W!)re performed to establish sy~tem drift of analyz!lr during 

the t~st period. All calibration gases us~d were EPA Protocol 1 Certified. All the results were callbra.tlori 

corrected. using Equation 7E· l'from u.s. EPA Method 71! •. 

··The analyzer was calibrated to the output of the data acquisition system (PAS) used to collect the data frorri. 

heat treat lin¢ exhausts .. All quality assurance and. quality control requirements;speclfled In the metl]od 

were Incorporated In the perfonnance of thlsdeWmlnatlon, A diagram of the sampling train Is shown In 

Figure 1. 

V.2 Methane- The methane determination was performed In accordance with US EPA Method.tB •. 

Tedlar bag sampleswere collected at the beginning, mld;way and net;Jrthe end of the I;Jatch for Unit #t3, 

Tedlar bag samples were collected at the beglnnlniJ and ne~~r the. end of the batch for Unit #5. The bags · 

werefil.led from the exhaust of the heated manifold used to extract the samples from the exh.austs. 

The samples were shipped over-night to the l<!bo~atory. The samples were analyzed for methane by gas 

·chromatograph. All quality assurance and quality control requirements specified In the method were 

Incorporated In the performance of this determination, 

.. V.3 Exhaust. Gas Parameters- The exhaust gas parameters (air flow rate, temperature, moisture and · .. 

density) were determined in conjunction with the other sampling by .employing u.s; EPA Methods 1 through 

4. Velocity traverses were performed at the beginning,. mld·way and at the er\d of the batch for Unit #13. 

s 



· Velocity traverses were performed at the begging and the end of the batch for Unit#S. Moisture was 

. determined by the wet bulbfdry bulb method, All the quality assurance and quality control procedure$ 

listed in the. methods were incorporated In the sampling and analysis. 
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