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i._ INTROpucriON' .

- ‘_Network Enwronmental Inc was retalned by the Dow Corning Corporatlon to perform comphance emlssmn _ |
- sampllng on. the thermal omdtzers (T HROX’s) ionizing wet scrubber (IWS) at their Midland Mlchlgan facrllty -
- :The purpose of the study was to meet the part:culate (PM1g), carbon monoxide (CO) and total hydrocarbon :
o (VOC) testmg requurements of Mlchlgan Department of Enwronmental Quality (MDEQ) - AII‘ Quality Division
g _"Permlt o Install No. 91- 07E MDEQ Alr Permlt No 91 07E has estabilshed the followrng emission Ismlts .

- for thls source:

PMiw | 35Lbs/Hr & 13.4 Tons/Year
co. . 90 Tons/Year:
vOC | . - 66LbsHr

s f!fhe foI_IoWing ‘reference test_ metho'ci,s were employed to _conduct_the ‘sa.mplling': '
e PM-0-US.EPAMethods 17 &202 - |

s CO-U.S. EPA Method 10
‘e VOC-U.S. EPA Method 25A | |

e Exhaust Gas Parameters - U.S. EPA Methods 1 through 4

" The sa'mp'ling was 'pe'rformed' over the period of November 10-11, 2015 by Stephan' K. Byrd, R. Scott-Cargill, |
. Rlchard D. Eerdmans and David D. Engelhardt of Network En\nronmental 1Inc.. Asmstmg wrth the study

B 'was Mr. Chi‘IS Caswell of the Dow Cornmg Corporatron Ms Kathy Brewer and Mr. David Patterson of the

g _Mlchlgan Department of Enwronmental Quallty (MDEQ) AII‘ Quai;ty Division were present to observe the -
o _'samplmg anc[ source operatuon : .



"II. PRESENTATION OF RESULTS

“""II:I.TABLE:I. e ]
Lol PMm (1) EMISSION RESULTSSUMMARY ' - o
S _ THROX IWS EXHAUST IR -‘ S
DOW CORNING CORPORATION : : L
'MIDLAND, MICHIGAN = IR f A“

1 11/11/15 .| 08:52-09:55 11,806 | o _
2 | 111315 | 10:42-11:45 | 11,687 - |- . 00119  |' 0623 | . 273
30 /1315 | 122241325 | 1,715 | 00103 | 0539 236

‘Average . | 11,736 | - 00123 | 0.644 | 282

(1) PMyo = Total Front Half Filterable and Back Half Condensable Particulate _

(2) DSCFM'= Dry Standard Cubic Feet Per Minute (STP = 68°F & 29.92 in. Hg)
-(3) Lbs/1000 Lbs, Dry = Pounds of Particulate Per Thousand Pounds of Exhaust Gas ona Dry Basis.
_{4) Lbs/Hr = Pounds of Particulate Per Hour ' R
: (5) Tons/Yr = Tons Per Year (CaIcuEated Using a Maxnmum of 8760 Hours Per Year of Operatlon) .
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112 TABLE 2
CARBON MONOXIDE (CO) EMISSION RESULTS SUMMARY
: THROX IWS EXHAUST :
DOW CORNING CORPORATION
MIDLAND, MICHIGAN

11/10/15 | 10:51-12:43 | ‘ A ] .

2| 11115 | 08:39-10145 | 11,806 ND.® | ND.® | ND.®
3. | /1415 | 1041304 | 11700 | ND.® | ND.O | ND.©®
o _Average R R e e s

| ] (1) DSCFM Dry Standard Cub:c Feet Per Mmute (STP = 68 oF & 29, 92 in. Hg)
W (2) PPM = Parts Per Million (v/v) On A.Dry Basis

(3) Lbs/Hr = Pounds Of CO Per Hour

@ Tons/Yr = Tons Per Year (Calculated Using A.Maximum Of 8760 Hours Per Year Of Operation)
I 5 ND. = _Non Detected At Detection Limits Of 0.1 PPM, 0.0050 Lbs/Hr & 0,022 Tons/Year -
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‘I3 TABLE 3
TOTAL HYDROCARBON (VOC) EMISSION RESULTS SUMMARY :
© THROX IWS EXHAUST = = e
' DOW CORNING CORPORATION
'MIDLAND, MICHIGAN

©1e 1 1110/15 0 | 10:51412:43 | 13,955 1 02 - | 0.0191 -

_‘ ,:1_1/11/-15_ 08:39-10:45 - | 14,302 . | 02 | 0.0195°
IE 3 | 1YAY15 | 11:04-13:04 | 14,332 01 | - 0.0098
A T Average | aa1ee |, 02 . | . o.0161

(1) 'SCFM = Standard Cubic Feet Per Minute (STP = 68 oF & 29,92 in. Mg) .
(2). PPM = Parts Per Million (v/v) On.A Wet (Actual) Basis As Propane
(3) Lbs/Hr = Pounds Of VOC Per Hour _ ‘




L D!SCUSSION OF RESULTS

The results of the emission samplmg are summanzed in Tables 1 through 3 (Sections IL 1 through II 3)

o The results are presented as foilows

",III 1 PMm Emussnon Results (Tab!e 1) _
' Table 1 summarazes the PMm Emlsswn results as follows:

e Sample
. Date '
e Tlme

- . ' Alr Flow - Rate (DSCFM) Dry Standard Cub|c Feet Per Minute (ST P=68F& 29 92 in. Hg)
- e | -Partlculate Concentratlon (Lbs/ 1000 Lbs, Dry) Pounds Of Particulate Per Thousand Pounds Of
- Exhaust Gas On A Dry Ba5|s | A
o ' _ Partlculate Mass Emission Rate (Lbs/Hr) Pounds Of Partlculate Per Hour
. : 'Partlculate Mass Emission Rate (Tons/Year) Tons Of Partlculate Per Year (Calcuiated Usmg 8760 - 3
. ':Hoars Per Year Of Operatlon) ‘ |

L The results are presented as total partlculate (front half fslterable and back half condensable) A more
g _ .detalied breakdown for each sample can be found m Appendrx A '

12 o Ei‘nission Results (Table 2) '
. -Table 2 summanzes the co emlsswn results as follows

o _-'.-_:Sample .

e Date
: ‘s Time -

. ‘ ,# '- Alr Flow Rate (DSCFM) Dry Standard Cub|c Feet Per Minute (ST P 68 °F 8:29.92 in. Hg)
o e CO Concentrat[on (PPM) Parts Per Million (v/v) on-A Dry Basrs
.'.‘_ "CO Mass Em|55|on Rate (Lbs/Hr) Pounds of CO Per Hour - :

o . co Mass Emlssmn Rate (Tons/Year) Tons of CO Per Year (Calculated Usmg 8760 Hours Per Year of

L Z;Operatlon)

o '-The CO sampllng was conducted |n conJunctlon W|th the Relatrve Accuracy Test Audlt (RATA) Each :
' sample con5|sted of three (3) twenty-flve (25) mmute samplmg periods. The samphng was conducted

. over a two- (2) day period. On the first day (11/ 10/ 15) during the fifth RATA' run, the THROX was shut 3

& ' down because of a power outage The testing was suspended and fmlshed the next day (11/11/15),



‘ ‘_‘.The air flows used for the CO samplmg were taken from the air flow RATA results on 11/ 10/ 15 and the
: _'partlculate sampllng results oh 11/11/15 ‘

I11.3 voc Emlssmn Results (Table 3)
- "Tab!e 3 summarrzes the VOC emrssxon results as follows
- ‘e Sample - | | '
.o Time : ‘
§ © Air Flow Rate (SCFM) Standard Cublc Feet Per- Mlnute (STP 68 F & 29. 92 in, Hg)

o . .' VOC | Concentratlon (PPM) ‘Parts Per MlII|on (v/v) on A Wet (Actual) Basis As Propane '

. o VOC Mass Emrssron Rate (Lbs/Hr) Pounds of VOC Per Hour

The vOoC samplmg was conducted in con]unctlon wrth the Relatlve Accuracy Test Audit (RATA) Each
,'samp[e con5|sted of three (3) twenty-five (25) mtnute sampllng penods The sampllng was conducted
over a two (2) day perlod On the frrst day (11/ 10/ 15), durmg the flﬂh RATA run, the THROX was shut
7; down because of a power outage The testing was suspended and ﬂnlshed the next day (11/11/15).

. V ~The arr flows used for the VOC sampllng were taken from the air flow RATA resulis on 11/ 10/ 15 and the
L partlculate sampltng results on 11/11/15 ' '

y,mmr-mm_ﬂ__ﬂ__dm.ms&lw_mt |

. B\ 1 PMm - The partlculate (mcludmg back half condensable analy5|s) samplmg was conducted in
o accordance with U.S. EPA Methods 17 and 202 Method 17 is an in-stack flltration method The samples

were collected rsoklnetlcally on fllters and in rmplnger trains (dry |mprnger techmque) Three (3) samples_' \

were collected from the THROX's IWS exhaust The exhaust samples were each 5|xty (60) minutes in -

- duratlon and had a mlnlmum sample volume of thlrty (30) dry standard cublc feat.

. _-',The nozzle rlnses and f‘ lters were analyzed gravzmetncally for. partlculate in accordance with Method 17
'_jThe condensate (back half) was extracted and analyzed for partlculate in accordance W|th Method 202
' "All the quality assurance and quallty control proceclures listed in the methods were mcorporated in the

: samplmg and analysrs The particulate and condensable samplrng traln is shown in Figure 1.



1V. 2 Carbon Monoxude The Co samphng was conducted in accordance wuth u.s., EPA Reference

" . Method 10 A Therrno Enwronmental Model 48C gas anaiyzer was used to monitor the THROX exhaust A _
“- heatecl probe was used to extract the sample gases from the exhaust stack A heated Teflon sample line '.
: was used to transport the exhaust gases toa gas condltloner to remove moisture and reduce the

s : ;temperature From the gas conditioner stack gases were passed to the analyzer The analyzer produces

. instantaneous readouts of the CO concentrations (PPM)

I The analyzer was callbrated by direct |nJect|on pnor to the testmg A span gas of 92.97 PPM was used to

]-_establlsh the initial mstrument callbratlon A callbratlon gas of 49.66 PPM was used to determine the

o callbratlon error of the analyzer. The samplrng system (from the back of the stack probe to the analyzer)

'_ ‘was |njected usmg the 49.66 PPM gas to determine the system blas After each sample, a system zero and. |

- : system injection of 49.66 PPM were performed to establish system drift and system bias dunng the test

' penod All callbratlon gases were EPA Protocol 1 Certlf ed.

o The analyzer was callbrated to the output of the data acquzs:tron system (DAS) used to collect the data
The analyzer averages were corrected for callbratlon error and drift using formula EQ.7E-5 from 40 CFR

o P.art_so,-Appendrx A,l.Method 7E. A dlagram of the sampling traln is shown m.Flgure 2.

. f IV 3 Total Hydrocarbons (VOC) The VOC sampllng was conducted in accordance W|th u. S. EPA

o Reference Method 25A A J.U.M. Model 3-500 flame ionization detector (FID) analyzer was used to
B :monltor the THROX exhaust. 'Sample gas was extracted through a heated probe A heated teflon sample:

Ilne was used to transport the gases to the analyzer The analyzer produces lnstantaneous readouts of the.
Y VOC concentratlons (PPM) ‘ -

, The analyzer was calibrated by s.ystem injection (f'rOm the back of the stack probe‘ to the analyzer) priorto
o the testlng A span gas of 96 49 PPM was. used to establish the initial instrument callbratron Calibration
gases 0f29.17 PPM and 50,19 PPM were used to determlne the calibration error of the analyzer After each

. sample, a system zero and system |n]ectlon of 29.17 PPM were performed to establish system dnft and

- system blas dunng the test penod All calibration gases used were EPA Protocol Propane Calibratlon Gases

= The analyzer was callbrated to the output of the data acqu|S|t|on system (DAS) used to collect the data The
: -analyzer averages were corrected for callbratlon error and drift using formula EQ. 7E 5 from 40 CFR Part 60 .
' Appendlx A, Method 7E. Fzgure Jisa dlagram of the VOC sampllng tra;n ' '



LIV .Mo"isture Moisture' samples were cotlected in accordance with us. EPA Method 4. Samples were -
__ '1. ‘:._”wrthdrawn from the stack and passed through an |mp|nger train before being passed through pre-werghed J
' :.'5|I|ca gel. The water collected was measured to the nearest 1 miand the silica gel was re-welghed to the o
- nearest l1.g. The morsture coliected along wrth the sample volume was used to determlne the percent
o J.':_-moisture in the. exhaust Each sampte was a mrnrmum of twenty- flve (25) mrnutes in duration and had a
| ‘.mrmmum sample volume of twenty-one (21) standard cubic feet A dragram of the morsture samphng train |

: rs shown In Frgure 4

: IV.5 Air Flows The air flow rates were: determrned in con]unction wrth the other samplrng by employ!ng .
: us; EPA Reference Methods 1 and 2, The sampling for the source was conducted on the 54 inch 1.D.
S ‘.exhaust stack A totai of 12 traverse pornts were used for the alr flow determrnatrons The. sample pornt
o ‘d:mensions are shown In Appendix G ‘Velocity pressures were determmed using an S -Type pltot tube.
[ _Temperatures were measured us:ng a Type K thermocouple Oxygen and carbon dioxide content was
B determlned in con]unctron wrth the RATA or by collecting a bag from the morsture samp!mg tram and Orsat

; analysrs A dragram of the alr ﬂow sampirng trainis shown in Frgure 5

. .'f IV.B Samplmg Locatron The sampllng Iocatron for the THROX exhaust was on the 54 Inch 1.D.
' exhaust stack at a Iocatron 16 duct clrameters downstrearn and greater than 2 duct dtameters upstream

B . from the nearest drsturbances

This report'wasprepa_red by: oo . } | - Thrs report was revrewed by:

. | L . L S_teph nK.Byrd -
Vice President Ceme T e . President " B
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