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I INTRODUCTION

_ Network 'Envirohmental, Inc. was retained by the Michigan Sugar Company of Bay City, Michigan, to
'oer‘form ernission sampling at their Sebewaing, Michigan facility. The purpose of the sampling was to
- determine compfiahte -with't.heNational Emission Standard for Haz'arcl'o'u.s Air Pollutants (NESHAP) '4OCFR N
' ;,_-'Part 63 Subpart DDODDD (MACI' for Industrla[ Commercral Institutional Boﬂers and Process Heaters) The -
‘, followrng |s a iist of the compounds samp!ed and correspondmg emission Ilmrts o

_Carbon'Monoxide_(CQ)" R 160 PPM @ 3% Oz or 0. 14 Lbs/MMBTU of Steam Output :

4 0 E-02: Lbs/MMBTU of Heat Input or 4. 2 E- 02 Lbs/MMBTU

.Partlr:ulate of Steam Output

‘ '_ The teSt methods lised were as.'follows':r . o

+ Carbon Monoxide (CO) - U.S: EPA Method 10

+. Particulate - U.S. EPA Method 17 -
. '7 .Oxygen (Oz) & Carbon Dloxrde (COz) u.s. EPA Methods 3A . .
. ‘e ;Exhaust Gas Parameters (atr ﬂow rate temperature morsture & den5|ty) U.S. EPA Methods 1 4

o The. sampling' was 'pErformed on Janu'ary 17 2019 by Stephan K. Byrd, Ric'hard‘D Eerdman's and DaVid D.
Engelhardt of Network Environmental, Inc Assrstlng with the samplmg were Mr. Steven Smock and the g
- operatang staff of the, facility. . Mr. Davrd Patterson and Mr, Matthew Kar[ of the Mrchrgan Department of

_ Envrronmentai Quallty (MDEQ) Air Quairty Dw|5|on were present to observe the samplmg and source
b operatron ' L ' '
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. IL_PRESENTATION OF RESULTS

II.1 TABLE1
PARTICULATE .
EMISSION RESULTS SUMMARY .
' WET ESP EXHAUST -
- MICHIGAN SUGAR COMPANY
.. 'SEBEWAING, MICHIGAN
JANUARY 17,2019 - .

Sl 117719 | 09:52-11:31 | 055892 | 427 | 2.55E-02 2.55E-02 *
20 | 41719 | 12:01-13:37 | 55749 | 382 | 220B02 | - 239602
“| 179 | 13:58- 15:39 | 54566 | - .5.00 | 3.06E-02 |  3.09E-02
Average . | 55402 | 436 |  2.64E- 02 | 2.68E-02

(1) DSCFM = Dry Standard Cublc Feet Per Mlnute (STP 68 °F & 29 92 in. Hg)
“(2) Lbs/Hr.= Pounds of Particulate Per Hour '
{3) Lbs/MMBTU Heat Input = Pounds Per Million BTU of Heat Input (Calculatecl Usmg U S. EPA Method 19 With An
‘ F-Factor of 9,780 DSCF/MMBTU). = . .
(4) 'Lbs/MMBTU Steam Output = Pounds Per Million BTU of Steam Output (Calculated Usmg 167.42 MMBTU/Hr of
Steam Production For Sample One, 159.90 MMBTU/Hr Of Steam Production For Sample Two and 161, 92 :
MMBTU/Hr Of Steam Praduction For Sample Three,) o
(5) Particulate Emission Limit From Part 63 Subpart DDDDD 4, OE 02 LbslMMBTU of Heat Input OR
' 4 2E 02 Lbs/MMBTU Of Steam Output o




IL2 TABLE2
CARBON MONOXIDE (CO)
EMISSION RESULTS SUMMARY
_ WET ESP EXHAUST
MICHIGAN SUGAR COMPANY
SEBEWAING, MICHIGAN |
© JANUARY 17,2019

1 | o0B49-09:49| 55892 | 549 | 963 | 1334.| - 0080 | . 0080

-2 |aoor-1:01| 55749 | 610 | 1070 | 1479 | 0089 |  0.088
- '_3, | 11:3512:35 | 54,566 | 506 | - 943 | 12,01 0078 | 0.075
" Average ,' o ',55402 ﬁ 55.5. | \99,.2' o ,13‘38 1 _0032 j0081w_

{1}. DSCFM Dry Stanctard Cubic Feet Per Mtnute (STP 68 °F & 29.92 in. Hg) PPM = Parts Per Million (v/v) On A Dry Ba5|s
= (2) PPM @ 3 %0 = Parts Per Million {v/v) OnA Dry Basas Corrected To 3 Percent Oxygen
(3) Lbs/Hr = Pounds of CO Per Hour = - o
(4) Lbs/MMBTU Heat Input = Pounds Per Mliilon BTU of Heat Input (Calculated Usmg U, S EPA Method 19 With An F- Factor of”
oo 9,780 DSCR/MMBTUY o
- ok (5) Lbs/MMBTU Steam Output = Pounds Per MrEhon BTU of Steam Output (Calculated Usmg 166. 78 MMBTU/Hr Of Steam
1 Production For Sample One, 168.61 MMBTU/Hr Of Steam Productlon For Sample Two and 160. 25 MMBTU/Hr Of Steam
1} -~ Production For Sample Thrée.)
(6) CO Emlssmn le:t From Part 63 Subpart DDDDD = 160 PPM @3 %Oz ORO 14 Lbs/MMBTU Of Steam Output

e ——
T




III

. DISCUSSION OF RESULTS

" The results of the emission sampllng are summanzed in Tab!es 1 through 2 (Sectzons II 1 through IL. 2)

L _The results are presented as follows:

-'_”1111 Partrculate | _ o
I Table 1- Partrculate Emlsslon Results Summary

) "Sample
. Date |

Tlme _ : . : . :
Arr Flow Rate (DSCFM) Dry Standard Cubrc Feet Per Mmute (STP 68 °F & 29 92 in. Hg)

' Particulate Mass Emission Rate (Lbs/Hr) Pounds of Particulate’ Per Hour - ‘ :
:-,"Partlculate Mass Emission Rate (Lbs/MMBTU Heat Input) Pounds of Partrcuiate Per Mlliron BTU
; of Heat Input (Calcuiated usmg Equatlon 19 1 from U.S. EPA Method 19 The F Factor used for '
the Lbs/MMBTU calcu!atlons was 9,780 DSCF/MMBTU ) ‘ | _
' Particulate Mass Emlssmn Rate (Lbs/MMBTU Steam Output) Pounds of Partrculate Per Mlll:on
. BTY of Steam Output The BTU/Lb of steam value used (1200 BTU/Lb of Stearn}.in these
' calculatlons was obtained from a Steam Table usmg steam operatmg data supphed by Michlgan

: Sugar The steam table’ used can be found in Appendix F. Borler operatlng data durmg the

o | testmg can be found |n Appendlx H

: A more d_eta_iled brea_kdOWn of each individual particulate-sample can be rbuha' in Appendik A

' III 2 CO , : _ N :
Table 2- Carbon Monoxrde (CO) Emlssron Results Summary

: SampEe

~Time - . : . -

. - Air Flow Rate (DSCFM) Dry Standard Cublc Feet Per Mrnute (STP 68 °F & 29.92 in. Hg)

‘ CO Concentrahon (PPM) ‘Parts Per Mrlilon (v/v) ona: Dry Basrs P

.' ‘CO Concentratlon (PPM @ 3 %Oz) Parts Per Mrllion (v/v) ona Dry Basis Corrected To 3 Percent ;
IOxygen ‘ . o S ' o '

..CO Mass Emrsswn Rate (Lbs/Hr) Pounds of €O Per Hour N : :

g . 'CO Mass Emrssmn Rate (Lbs/MMBTU Heat Input) Pounds of CO Per M||Eion BTU of Heat Input |

s :_-_-‘(Ca!culated using Equatron 19 1 from u. S. EPA Method 19. The F Factor used for the 4
‘ _ Lbs/ MMBTU calculations was 9 780 DSCF/MMBTU Y o

4




CO Mass Em|55|on Rate (Lbs/MMBTU Steam Output) Pounds of CO Per Mllhon BTU of Steam
Output The BTU/Lb of steam value used (1200 BTU/ Lb of Steam) In these calculations was -
._ obtained from a Steam Table using steam operatlng data supplied by Mlchlgan Sugar. The
- steam table used can be found in Appendix F. Boiler operatmg data durlng the testing can be
- found in Appendlx H.

<Al the _CO sample data was oali,bratioh co_rrected 'using' Equation 7E-5'._from US EPA Method 7E.

TIL3 Emlssmn letts .- _
o National Emussuon Standard for Hazardous Air PoIIutants (NESHAP) 40CFR Part 63 Subpart DDDDD (MACT ,
- -_:for Industrlal Commerc;al Instrtutional Bo:lers and Process Heaters) has estabhshed the followmg emsssmn=

o Ilmrts for this source '

*Carbon Monoxide (coy ﬁ‘ 160 PPM @ 3% Oz or o 14 Lbs/MMBTU of Steam Output :
Lo 4.0 E- 02 Lbs/MMBTU of Heat Tnput or 4, 2 E-02 Lbs/MMBTU o
Parhc_uiate ' i & of Steam Qutput: ' 1

~.IV. SOURCE DESCRIPTION -

' There are. two (2) b0|[ers at the Sebewalng facuhty Both borlers are Wrcks “AY frame can ftred stokers _
o I 'These borlers are as follows ' ' '

> Bouer #2 (EUICKESEASTBOIL) -Built |n 1940 Desrgned heat mput of approxlmately 87 :
MMBTU/Hr ' ' : ' ' : o
Co» Boller #3 (EUICKESWESTBOIL) Burlt in 1939 Desrgned heat input of apprOX|mater 87
o MMBTU/Hr '

| ‘These boilers are used for generatlng process steam The exhaust gases from these bo:lers have a
N common exhaust duct that leads to a wet scrubber followed by a Wet ESP before belng emrtted to '

S : atmosphere Source operatlng data durlng the samphng can be found |n Appendlx H.




V. SAMPLING AND ANALYTICAL P‘ROTOCOL

g ‘The sampllng Iocation was on the 60 inch .D. stack wrth 2 sample ports ina locatron that exceeded the 8‘

'duct diameters downstream and 2 duct dlameters upstream from the nearest dlsturbances requ:rement
. of U S EPA Method L Twelve (12) samplmg pomts were used for thlS source, . °

x V 1 Partlculate The Partlculate emrssmn sampllng was conducted by employmg U, S EPA Method 17,

: Th|s is an in stack filtration method Three (3) samples were collected.  The samples were ninety (90)

S mlnutes in duratlon and each had a minimum sample volume of two (2) dry standard cubtc meters (DSCM) '

2 ,The samples were colfected lsokmetlcally on.glass flber filters.

B ,The nozzle rlnses and frlters (front half) were analyzed for partlculate by grawmetrlc analy5|s in accordance

' wnth Method 17. All the quallty assurance and quality control. procedures listed: in the methods were o

- mcorporated in the sampllng and analysrs A d|agram of the Parhculate samphng tram is shown in Flgure 1.' '

SN 2 Carbon Monomde The CO sampllng was conducted in accordance wrth u. S EPA Reference '
- _Method 10 A Thermo Envrronmental Mode 48C gas analyzer was used to monltor the Wet ESP exhaust
A heated teflon sample line was used to transport the exhaust gases to a gas condrtloner to. remove '
L rnorsture and reduce the temperature ‘From the gas. conditioner stack gases ‘were passed to the analyzer

) The analyzer produces rnstantaneous readouts of the CO concentratlons (PPM)

The anaiyzer was callbrated by direct |nJectron prlor to the testmg A span gas of 169 2 PPM was used to :
establrsh the initial mstrument callbratron Callbration gases of 49,5 PPM and 89.7 PPM were used to -

deterrnrne the calrbratlon error of the analyzer. - The sampl:ng system (from the back of the stack probe to s

. "the analyzer) was ln]ected usmg the 89 7 PPMgas to determlne the system blas After each sample a

. _‘system zero and system rn]ectlon of 89.7 PPM were performed to establrsh system drift and system bras

- durlng the test period. AII calibration gases were EPA Protocol 1 Certrfled Three (3) samples were

‘ "collected from the Wet ESP exhaust Each sample was srxty (60) minutes i in duratron

| 'The analyzer was calrbrated to the output of the data acqursrtron system (DAS) used to collect the data from

the borler The analyzer averages were corrected for calrbratlon error and drrft using formula EQ 7E 5 from

- 40 CFR Part 60 Appendlx A, Method 7E. A dlagram of the sampl:ng trarn is. shown in Frgure 2

- _V 3 Oxygen & Carbon D:oxrde The Oz & COz samphng was conducted in accordance wrth U S. EPA

- " Reference Method 3A Servomex Model I4OOM portable stack gas analyzers were used to monltor the Wet

;
i
l
|




: _ESP exhaust A heated teflon sample line was used to transport the exhaust gases to agas condrtroner to
‘ -jremove morsture and reduce the temperature From the gas. condltloner stack gases were passed to the

- _ analyzers 'l_'he analyzers produce instantaneous readouts of the Oz & CO, concentratrons (%) .

: The analyzers were calrbrated by dlrect mjectron prior to the testmg Span gases of 21, O% 02 and 21. 04%- |

;' €Oz were used to establrsh the initial instrument calibrations. . Calrbratron gases of 6.0% Oqzf 12. 2% COz and

12.1% 02/6.08% COz were used to determine the callbratlon error of the analyzers The sampllng system R

' (from the back of the stack probe to the analyzers) was |n]ected using the 12. 1% 02/6 08% COzgasto

; o determrne the system bias. After each sample, a system zero and system injection of 12.1% 02/6 08%

L . _COz were performed to estabirsh system drift and system blas durmg the test perrod Al cairbratron gases

"'_ .were EPA Protocol 1 Certlfled

| The analyzers were calrbrated to the output of the data acqwsrtron system (DAS) used to collect the data _
. 'from the boiler. The analyzer averages were corrected for callbrataon error and drift usmg formula EQ 7E-5
Lo from 40 CFR.Part 60_, Appendrx A, Metho_d ZE. ,A.dlagram of the sampling_tral_n is shown m_F:gure 2.

B '_-‘.;V 4 Exhaust Gas Parameters - The exhaust gas parameters (alr flow rate, temperature, moisture and _
. ‘j_denstty) were determmed in con;unctron with the other sampimg by emp]oyrng U.S. EPA Methods 1 through- -

g, Air flow rates, temperatures and moistures were determined usrng the rsokmetlc samplrng trams All

. the qualrty assurance and qualrty control procedures listed in the methods were ;ncorporated inthe

- sampirng and analysns

‘__Thrs report was prepared by el I l- - This report was reviewed by: ;

'DaV|dD Engelhardt : U ce T " R.'Scott Cargill © ;

V|cePre5|dent R AR S - 'Project Manager .
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