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I. · JNif«)QUCUON · 
. . . . . ' - .. - . . . -

NE)twork Environmental, r~c, was retained by Fl~hbe~k Thompson carr & Huber, LLC (FfCH) of Kalamazoo, ·. 

Michigan, to conduct an emission ~tudy at Sekl.sul Volt\'lk,llC of Coldwater, Michigan. The purpose of the. 

· • studywastodetermlne compliance 1'/ith Michigan Department of Environmental Quality (MDJ:;Q) ~Air 
·. Quality Division ROP No. MH~OP·B87S6·2009, Four of eleven ovens were testedfor Ammonia Md VOC 

emissions. 

· .. ROP No. MH~OP~B8786-2009 has established the following emission limits for the oven exhausts: 

0 . .10 Lbs/Hr · 

vot 

The f~llowlngreference test methods were employecl to ~~nduct the emission sampling: 

• Ammonia.:; U.S. EPA CTM-027 

• . VOC- U.S. EPA Method 25A 

• Exhaust G&sParameters (air flow rate, temperature, moisture & de~~lty)- u.s. EPA Reference 

Methods 1 through A.· . . . 

The sampling was performed October 29·30, 2013 by S~ephan K .. Byrd, R. Scott Cargill, ~Jcharcj D, . 

. l:erdnians imcl David D. Engelhardt of Network Environmental, Inc .. Assisting !n the study was Mr. Samuel . 

Johnson ofSekisul Voltek,LLC and Ms. Lynn Spurr and Mij, Valerie yogan of FfCH. Mr. Delle Turt.on and 

and Mr. Tom Gasloii of the Michigan Department of Environmental Quality (M()I:Q)- Air Quality Dlvlsl?h 

were present to observe the sampling andsource operation •.. · 



II. PRESENTATION OF RESULTS 

. 11.1 TABLI 1 
AMMONIA EMISSION RESULTS SUMMARY 

' ' 

. ·. . . 

' · OVEN #3 
SEKISUIVOLTEK 

COLDWATER, MICHIGAN 
OCTOBER 29, 2013 · · 

. . ' ' . 

. .·.. . ... •. . .. : . ' '' . . ' . . . . .· · .. · . 

. ., . 

I 

- 1 ,,.". 

t-1ass .~mJ~slon R~te · 
' ·.·.• . .... 

·.· .. .· s~rnph:! Time. 
Air. Flow. R~te .··.··.·· .. .· Concentration ·· .· 

.·~--~~~~~r·~-·· ~~···.·-·~--~~~~~~~~~~ 
· . ··• . pscFM (l) Mg/M3(l) · .• · .·· . · •·• lb~Ji-11' (iF • · .. · ' 

1 . 12:08-13:08 123 '. 42.02 Q.Ql9 
... ' 

. 2 13:37-14:37 .. 1!6 45.94 •' 0.020 · .... 
' .. 0.021 ·u-~~3~-...-L~1_S_:1_0_-1_6_:1_0'-·-+-~-··1_20_. __ .·~--+--~4_5...:..7~1~--'+--~:.::.:..~~-Ii 

Average .·. 120 · ·. · · · · ·• 44.56 

. · 

... 

. 

. ' - . . -

(1) DSCFM = Dry St;mdard Cllblc Feet pe~ Minute (STP" 66°F. & 29.92 ln. Hg) 
(2). Mg/M3 = Mllllgrams.per dry standard cubic meter · .· · · · 
(3) Lbs/Hr "'Pounds Per Hour , · 

. 

.Time 
! 

· .. 

. . .-.' 

. . 

11,2 TABLE 2 
VOC I!MISSI9N RESULTS SUMMARY 

. . ·OVEN #3 . 
. SEKISUI VOLTEK 

COI,DWATI!R, MICHIGAN 
OCTOBER 291 201~ 

. .. Air Flow Ratl!' • ··• 

'SCFM (ll . 

. 

0,020' 

.· . 

1 16:11-17:11 ,O.QlO 128 ·' . 11.2 

123 • 11.8 

125 12.1 

Average ·.· ·· 0.010 .· 125 11.7 .. 

. . 

(1) DSCFM =Dry Standard Cubic FeetperMinute (STP" 68°F &29.92 in. Hg) 
(2) PPMV = Parts per mUIIon by volume on an actuaJ basis . 
(3) Lbs/Hr = Pounds Per Hour · 

. .·. '· ..... . 

2 

. 

.' . 

. . 



. · . . 

11,3 TA'LI! 3 . 
AMMONIA I:MIS$ION RESULTS SUMMARY 

OVEN #7 
Slli<I$UI VOLTEK 

COLDWATI!R, MICHIGAN 
OCTOBER 29, 20:1,3 

·' 

.··.•. .· ... . ... ·,. c ' ' .· .·' 
.. ' 

.. ·. •'"' 

. Air Flow Rate , , . G<Jricentratlo~ 
Sampll! TilT)!! · . '·,· · .. ·' ' 

.. · .. ' . 
<' ' ' . ' 3{2) '' 

• 
" ' "' DSGFM (I) ... · MQ/M, . 

1 H:34'1~:34 
" 41!7 " 

134.0 

2, 13:09-14:09 
" 

. ' 

499 ''239.0 

3 " 14;33-15::3:3 .·. . $05. 190.3 

Average 497 .· 187.8 
" . 

" ' " .. ' ' .· ' " " 

(1) OSCFM = Dry Standard Cubic Feet per Minute (STP'" ~6° F & 29.92 ln. Hg) 
(2) Mg/M3.;, Milligrams per dr{ standard cubiC meter ·· . · · ., 

" 

RECEIVED 

JAN 1 0 2014 

AIR QUALITY DIV. • 

.. 

. 

.·· ... · ' . ' ' ' .... ' 

• M?l~s !:ml$slon Rate 
''·· ·, 

,· 
. ·. i.llstHr l3>. 

·····.· .. · 

0.244 

0.447 

0.360 

o.no 

. (3) Lbs/Hr = Pounds Per Hour 
' " 

.· . " 

. " 

' " 

U.4TABLE.4 
VOC EMISSION RI!$ULTS SUMMARY 

0\lllN #7 . 

COI,~~!;~~,V~~J~~GAN . 
OCTOBER 29, 21)13 

·. ': " ' ' 

· Air !'low R11te •.. , .. ··• 

' '· " ' '. ' ' ' . ' " 

concentr<~tloll . . . Mass 6mls$1on Rate 
. . . ·.· . ' I , : . . .... · . ·, . , . .' 

. . sample Time 

"•" ·.· " .·· ' '" ·.· .. ·· · · .. • SCFM (I) .. , PPMV<2) · ' ~f:ls/lirJ~l 
' " ' 

1 .' " 11:46·12:46 so a 14.3 "" 0.049 

2 13:25-14:25 .. " 519' .12.2 0.043 

3 14:45-15:45 " .· 527 " '10.6 O.DJ8 

. Average 51$ 12.4 0.044 
'· ' ·. ' ' ' ' 

' {1) OSCFM =Dry Standard Cubic Feet per Minute ($TP" 66°F &.29.n ln. Hg) 
{2)PPMV = Parts per million by volume on an actual basis· 
(3) Lbs/Hr = Ppunds Per Hour · · · 

' ' 

" 

3 

.· 

.·· 



. . 

. . . U.S TABU 5 . . . 
AMMONIA EMISSION RI!SULTS Sl)MMARY 

OVIiN #9 
SliKISUI VOI.TEK 

COI.;DWATI!R1 MICHIGAN 
OCTOBI!R 301 2013 

. \ . ·.·· .. · . 

. ·.·' ' ~ ' - ,, -· . .... . ' ... '. •. . ··. " . ' 

Air Flow Ra~e ·.•· ·'· 
· · Col)centratlon 

.• ... M<!ss Emlfislon .~ilt¢ ·. 
· .. •sample . Time ' . .· 

. 
' 

OSCFM(1> 
.· Mg/M3<2> . > '' lbs/Hr <3> ·. · : ·. 

' . . · .. ' . 

1 ·. 09:38-10:38 · .• · 366 • .. 
. 210.9 .' 0.291 ·. ' 

· .. 
• 

' . 
·.· . . 

2 
• 

11:02-12:02 · . 328 244.2 0.300 
.3 12:33-13:33 3~4 257.5 o.m· 

Average · ... 340 237.5 
,· . 

0.30~ . ·. 
I 

~ -·· 
(1) DSCfM = Dry Sf;mdard Coble Feet per Minute (STP" 68°.F & 29.92 ln. Hg) ' 

(Z) M9/M3 = Milligrams per dry standard cubic meter·· · · · • 
. (3) Lbs/Hr = Pounds Per Hour . 

. ' .· . . · . 

. • 

.·. 

. ' Il.6 TABLI! 6 . 
VOC EMISSION RESULTS SUMMARY· 

OVEN #9 
Sl'!KISUI VOI.TEK 

· COLDWATI!R1 MICHIGAN 
. OCTOBI'!R 30, 2013 

' ' 
. 

. ·, --~·---,. .·.·.·' · .. '. 

· Air Flow Rate 
' . 

. Concentration . Mas~ ~mission ~11te · . 
. ' .· .. ' ... · ' ' ' 

S~mple .Time . ·- . ·, 

'· ·•:. .. .·· •.• . lbS/~r (J) ..•.•. ' ~CPM Ill PPMv<~> 
. '· ... ... ·· ' ,• 

' ... ·· 
1 10:08-11:08 .··· 

.. 
.· 383 

'. .·: 38.7' ' 0.101 . •. 

2 11:2H2:21 341 .·.· .. ' 

3s.o ' 

. . O.OSB ·. 

-'-

3 12:35-13:35 337 37.9 '0.087 

Aver11ge 354 . ' .38.2 •. ·· 0.092 
. 

'. . ' .. '...... .·. ' 

(1) PSCFM = Dry Standard Cubic Feet per Mlnut~ (~P"' 68° F & 29.92 ln. Hg) 
(2) PPMV = Parts per million .by v01ume on an actual. basis 
(3) Lbs/Hr .= Pounds Per Hour · 

.. 

. 

4 



. 

. 

. 
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II.~ .TABU1 
AMMONIA EMlSS.ION RESUI.TS SUMMARY 

OVIIN #U. 
SEIUSUI VOI.T~K . 

. COI.DWATilR, MICHIGAN 
· OCTOIJER 30, 2013 .· 

. 
. ·· .. . 

.··.· .. . · ...... · ..... •. ' ,-- . 

. · CoriGentratlon. . · Mass ~ml~slon R!'l~e · . 

. 

Air Plow !\ate 
~a!liple Time. . . ... 

PSCrM (I) · · · .. Mgtrvf3<2> · . . 
· ... · . . ·' ,, 

1 . 12:08-13:08 .·· 164. . 39.6 

2 . . 1 13:37-14:37 161 ~4.6 

3. 15:10-16:10 .. 159 44.5 

Average. 
. ' . 

. 16i .. 42.9 
. .. 

• 
(1) DSCFM "' Dry Standard Cubic Feet per Mlnqte (STP "' 68~ F & 29.92 ln. Hg) 
(2) MgfM3 ,- Milligrams per dry standard cubic meter . · . · .. ·. . 
(3) Lbs/Hr = Pounds Per Hour · · · ... 

. 

... 

. . 

11,8. TABI,! 8. 
• .. VQC EMISSION RI!SUI,.TS SUMMARY 

.. 

· . OVI!N#11 

. 

.. SliKISUI VOl. TEK 
COI.DWATI!R, MICHIGAN 

OCTOB&R 30, 2013 

. . 

·.,'' 

.. 
• •••• 

. . 
Lb~/Hr i3> •·.· 

• 
.. 
·,. 

.· I . . 0,0~4 

0.027 

0.026 

o.o:a6 . 

. .. · . 

. 

. . 

. . .. : 
.. ·.. . . .. ·· ........... · 

• 

Sample· 
i . 

·Time 
.l)tr Flow ~ate. . . • 

. Concentration · .· •· Milss lirnl$slon R!lt!l . 
. . . .. ·... . . . · ..... · .. 

.. '· 
., . '";", 

·' . ·.·. SCPM Ul · · 

1 13:53-14:53 !70·· 
.· 

.· . 33.2 

2 . 16:35-17:35 168 
. .. 

·. 35.3 

3 17:45-18:45. . 167 .. 34.5 

.- . ·. · Avera{le . · · 168 . 34.3 
·. . ·.. . . . 

·. (l) DSCFM = Dry Standard Cubic Feet per Minute (STP"' 68° F & 29:92 ln. Hg) 
(2) PPMV = Parts per million by volume on an actual basis 
(3) ~bs/Hr = Pounds f'er Hour · 

. 

0.038 

0.040 

0.039 

0.039. 
. . 

· .. 

I 



III. DISCUSSION OF RE$ULTS 
" . . 

The re~ults ofthe emission sampling are summarl~ed In Tables 1- 8 (Se;lons II.l - li.8). The results . 

are presented as follows: 

III.l Am '!Ionia Emission Results Summ;try {.Tables 1, 3, 5 and 7} 

These tables summarize theam~onla emission resulw for the four ovens as follows: "" 

•" Sample 

• Time . " 

• Air Flow Rate (DSCFM)- Dry Standard Cubic Feet per Minute (STP = 68° F & 29.92 ln. Hg) 

• Concentration (Mg/M3
) ,- Milligrams perdry standarp meter cubed 

• Mass Ernlsslon Rate (Lbs/Hr)- Pounds Per Hour 
f ' • • 

A more d!!talled llre~kdown of each Individual ammonia sample can be fo(ind In /\ppendlx A. • . . ''. ,_ ' . '' ' ,- - . 

III,2 voc Emission Results summary (Tables z, 4, 6, and 8} 

These tables summarize thl:l VOC emission results for the four ovens as follows: 

• Sample 

··TimE! "" "" 

• All' flow Rate (SCFM) -Standard Cubic Feet per Minute (STP = 68° F & 29.92 iri, Hg) 

"• " vot Concentrations (PPM) - Parts Per Million (v/v) on an actual Basis As Propane 
i . ' ' . . • . 

• VOC Me~ss Emission Rate (Lps/Hr)- Pounds Per H.our As ~ropane 

IV. SAMPLING A~D ANALYTICAL PRQTO(:QL 
" " . 

" . The sampling locations for tl1e four oven exhausts were on the 7 and 8 Inch diameter exhausts at a " 

"· location greater than eight duct diameters downstream and greaterthan 2 duct diameters upstream from 

the nearest disturbances. The sampling point dimensions were as follows: . ' ' ' ,. .· . . - ' 

. $<!mole Point 
1 

2 

3 

4 

. P!menslon (Inches) 

0.54 

2.00 
6.00 

7A6 



. P(io( to th~: emJssion testing; p(~:limlnary velo~lty/cyclonlc (tu(bulent) flow measurements/checks were· 

conducted. The sampling location and flows passed the requirements of Methods' 1 and 2. · 
. . . '· - ' ', . . . 

. IV.1.Ammonla- The ~mmonla sampling was conducted In accordance with U.S. EPACfM-027. Method .. 

· rm Is im In-stack filtration method uslnga modlflEld Method 17 sampling train: The samples were 

. coHected lsoklnetlcally In implngers containing 100 mls ofO.l N H2S04. Three (3) samples werEl collected . 

from each oven exhaust. Each sample was sixty (60) minutes In duration and was cpllected lilt one point • 
. " . -'. . - . .. . . . . ' . . ·._ . ' ' . . .·'; ' -, · . 

. The sample line rinses and lmplnger catch were recovered and analyzed by ion chromatography for 

ammonia. All the quality assurance iilnd quality control procedures Hsted In the method. were. 

· Incorporated in the sampling and a~alysls, The ammonia sampling train Is shown In, Figure 1. 

.. . ' . . . . 

·. IV.2 VOC::.- The VOC sampllngwasconducted In ?tccordancewlth lJ.S. EPA Method 25A. AJ.\J.M, Model 

3·500 flame Ionization detector(FIO) a.nal)iler was used to monitor each oven exhaust. Sample gas was 

· . eXtracted through a probe. A heated Teflon sample line was used to transport the exhaust gases to the 

· ~nalyzer. This produces Instantaneous readouts of the total VOC concentratlons(PPM). The analyzer was 

operated on the 0-100 PPM .seal~, 

The ~malyzer was calibrated by syste~ jnjectlon (from the back <if the stack probe to the analyzer), prior to · 

the testing, using propane calibration gases .. A spangas of 65;78 PPM propa~e was used to establish the ' 

lnltlalln.strument calibration. calibration gases of 30.37 PPM pnd 50.19 PPM propane were used to 

. aetermlne the ~fibration error of the analyzer. After each sample, a system zero and system Injection of 

30.37 PPM propane were performed to establish aystem drift and system bias during the test period, All 

.callbr.atlon ga~es used were EPA Protocol calibration Gases. Three (3) samples were collected from each 

o~en exhaust. E:ach sample was sixty C6o) minutes .1n duration. 

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

the exhaust. The analyzer averages were correct(ld for calibration error and drift using formula EQ,71.!~S 
from 40 CFR Part 60, Appendix A, Method 7E. FIQUre 2 Is a diagram of the VOC sampling train. · 

IV.3 Exha!lst,Gas Parameters- The exhaust gas par11meters (air flow rate, temperature, moisture and • 

. density) were determined In conjunction with the other ~mpllng by employing U.S. EPA Methods 1 through 

4. Flow measurements were taken before and <!Iter each ammonia s!jrnple, and averaged for each run .• 

7 



Temperatur~s and moisture~ were determined using the Method t7 sampling train. All the qUality 

assurance and quality control procedures listed In t~e. methods were Incorporated In the sampling and • · 

• analysis. 

Thls.report wasrevtewed by: 

CAt;Ji)~cM 
David D. Engelhardt ~ . ·. · · ·. 
Vice president · 
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