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o L ',mm‘ooucnon .

S source operatton L

: , o Network Envrronmental Inc was retarned by the Mrchrgan Sugar Company of Bay Crty, Mrchrgan to '
; Qconduct an emrssron study at therr Sebewamg, Mlchrgan facrhty The purpose of the study was to : |

. conduct comphance emrssron testlng on Puip Dryers 1 and 2 (FG PULPDRYERS) and Pulp Dryer 3 (EU- S

DRYER#3) in order to determme comphance wrth the State of Mrchrgan Department of Envrronment Great o

Lakes and Energy (EGLE) Renewable Operatmg Permrt (ROP) No MI ROP 82873 2019 o

it Dryers 1 & 2 exhaust to the same stack whrle Dryer 3 has rts own exhaust stack The part:culate i
jemrssrons were determrned from both exhaust stacks In addrtron to the partrculate testmg, the carbon o

n : monoxrde (CO) and total hydrocarbon (VOC) emlssrons from the Pulp Dryer 3 exhaust were also determlned; . "; -
s ;The exhaust gas parameters (a|r flow rate temperature morsture and gas densrty) were determlned |n :_ - e .
- ]con]unction wrth the other samplmg ” o L o

o ;v,k-;V‘MI{’ROP;-B/2‘87‘7,,3‘-,‘201§:has established‘,the fol'l,owing‘émi:SSio'n' limits for these sources:

| PupDrersig2 | Paticulte | \' 0.10Lbs/1000 Lbs of exhaust gas |
o L partialate [ 0 10 Lbs/1000 Lbs of exhaust gas |

I Pulp Dryer 30 1 voc 78 5 Lbs/Hr & 245 Tons/Year - ; .
. L o 160 Lbs/Hr&‘,’f42,Tons/Year L ‘

 The follOwing reference "test methods were employed to conduct thesam‘pling‘:n

Partlculate U S EPA Reference Method 17
CO UL S EPA Reference Method 10
Total Hydrocarbons (VOC) U S EPA Method 25A

Exhaust Gas Parameters (ﬂow rate, temperature morsture & densrty) U S EPA Methods 1- 4 '

: ; l f“The samphng m the study was conducted over the penod of November 29 30 2022 by chhard D :
: - "V'Eerdmans and Davrd D. Engelhardt of: Network Envrronmental Inc Assrstmg wrth the study were Ms
‘A . Meaghan Martuch of the Mrchlgan Sugar Company and the operatmg staff of the facrhty Ms Lmdsey :
i k jWelIs and Mr Ben Wrtkopp of the EGLE Arr Quahty Drv:sron were present to observe the samphng and .




. IL_PRESENTATION OF RESULTS |

. 11 TABLE1 e
PARTICULATE EMISSION RESULTS SUMMARY
~ PULPDRYER EXHAUSTS L
| MICHIGAN SUGAR COMPANY
' SEBEWAING, MICHIGAN
NOVEMBER 29-30, 2022

| 1 |11/29/22| 13:35-14:38 | 47,533 | 38801 | 0038 | 759

DPUIp |2 |11/2922| 1551618 | 46934 | 37869 | 008 | 539 |
1&2 3 ‘11/29/22‘ 16: 40 17 44 | 47,103 | 37,862 | - 0.023 - | ;,451 i

_Average | 47,190 38,177 0030 583

PUIp : 5 4 ’:11/30,/22, 12'25 13’ \31 T 55’744 ' 38,262 .‘,\‘0,066; G 1478 E ;,
Dryer 3 " 3 |11/30/22 | 14: 17—15 23| 56865 | 38993 | 0074 | 1685
| Average B 5"6,3'07,' ,38,"68‘0 1 o ‘0,-07,2‘ | 1634

(1) SCFM Standard Cublc Feet Per Mmute (Standard Temperature & Pressure = 68 °F & 29 92 in. Hg)

- (2) DSCFM = Dry Standard Cubic Feet Per Minute (Standard Temperature & Pressure = 68 °F & 29.92 in. Hg)
(3) Lbs/1000 Lbs, Actual = Pounds Of Particulate Per Thousand Pounds Of Exhaust Gas On An Actual (Wet) Basrs
(4) Lbs/Hr = Pounds of Partrculate Per Hour S L S

f”i ] 3

1 |11/30/22 | 10:35-11:42 | 56,311 | 38785 | 0077 | m39 ||

;srz uwww’ ;};x,,w%i L



ek 112 TABLEZ G SHhenie e
“[,TOTAL HYDROCARBON (voc) EMISSION RESULTS D
L PULP DRYER 3 EXHAUST ol
MICHIGAN SUGAR COMPANY
= . SEBEWAING, MI ,,
NOVEMBER 30 2022 vf" :

e

| smo o |

1 | 10351135 | 56311 | ser | 2159 | 6736

2 | 12254325 | 55744 | 544 | 2072 | 6465

3 f.j. | 14 17 15: 17 7',‘56,‘8'55;;,'; 553 f a9 - 67.05

Average o 56,307 55‘,35': 2127 | 6635

Al (1) SCFM Standard CUbIC Feet Per Msnute (Standard Temperature & Pressure 68 °F & 29 92 In Hg)
- (2) PPM = Parts Per Mxlhon (v/v) On A Wet (Actual) Basrs G i &

(3) Lbs/Hr = Pounds Per Hour ; g

;(4) Tons/Year were calculated usmg 6 240 hours of operatron per year




i : II 3 TABLE 3 ‘
CARBON MONOXIDE (CO) EMISSION RESULTS
X  PULP DRYER 3 EXHAUST .
MICHIGAN SUGAR COMPANY

SEBEWAING MI S
NOVEMBER 30, 2022

C@ncentratron
PPM@

| Air Flow Rate
[ .DSCFM o

| “10;3‘5,}11:35‘,]

L

| 12251305 |

38,262

| 1417-1517 :

38903 |

e

'/*"TA‘;"eryage - 38;680 - '468‘.-5

(1) DSCFM Dry Standard CUblC Feet Per Mmute (Standard Temperature & Pressure = 68 °F & 29 92 In Hg)
- (2). PPM = Parts Per Million (v/v) On A Dry Basxs Sl : Lo

~(3) Lbs/Hr = Pounds Per Hour e - - Sa

(4) Tons/Year were calculated usmg 6 240 hours of operatron per year : L




L The results of the emrssron samplmg are summarrzed rn Tables 1 through 3 (Sectrons II 1 through II 3) f e

e The results are presented as follows

¢ ‘III 1 Partlculate Emlssmn Results (Table 1)

e '7,'~Table 1 summarlzes the partrculate emlssron results as follows

i

L] ‘;Source

. sampe
e Dpae

o -%",Trme

o L'"'f»f;”_»lAlr Flow Rate .

: SCFM Standard CUblC Feet Per Mrnute (STP 68 °F & 29 92 in. Hg)
; >" DSCFM Dry Standard Cubrc Feet Per Mrnute (STP 68 °F & 29 92 ln Hg)

g Partrculate Concentratlon (Lbs/lOOO Lbs) Pounds of Partlculate Per Thousand Pounds Of Exhaust L

o Gas On An Actual (Wet) Basrs L

- ' ,‘Partlculate Mass Emrssron Rate (Lbs/Hr) Pounds of Partnculate Per Hour
o f}A:mo're detalled preakdown ra:eacﬁh,samprg ¢aa,, be rp'urjd in ,App;ehqrxA;’ -

III 2 Pulp Dryer 3 Total Hydrocarbon (VOC) Emlssron Results (Table 2)

k ‘V"j ‘Table 2 summarlzes the VOC emrssron results as follows

(- gSample

. jTlme o

o . ; Air FIow Rate (SCFM) Standard CUblC Feet Per Mmute (STP 68 °F & 29 92 |n Hg)

: . voc Concentratlon (PPM) Parts Per Million (v/v) On An Actual (Wet) Basis

L - -""VOC Mass Emlssron Rate (Lbs/Hr) Pounds of VOC Per Hour

: ‘“,,;III 3 Pulp Dryer 3 Carbon Monoxnde (CO) Emlssron Results (Table 3)

¢ fV/IVOC Mass Emlssron Rate (Tons/Year) Tons of VOC Per Year (Calculated usrng a maxrmum of 6 240 = iy
Co hours of operatron per year) e S o ' -

. ",Table 3 summanzes the CO emlssron results as follows S
e Sample ' :

v ; ‘W i
fxgil‘

. Tlme e : , e
Arr Flow Rate (DSCFM) Dry Standard Cubrc Feet Per Mmute (STP 68 °F & 29 95’ m Hg)




Vv - CO Concentratnon (PPM) - Parts Per Mllllon (v/v) On A Dry Basns

e ‘-iCO Mass Emlssron Rate (l_bs/Hr) Pounds of. CO Per: Hour e -
e ,fCO Mass EmlSSlOl’l Rate (Tons/Year) Tons of CO Per Year (Calculated usrng a maleum of 6 240
: ef}hours of operatron per year) Sl : : i

1v SOURCE DESCRIPTION

: At Mlchlgan Sugar sugar beets are sllced and the sugar solutlon is. extracted |n large water extractors

'[‘i’called pulp dlffusers The beet sollds (pulp) are separated from the llClUld extract and. pressed to further

o i;,extract as. much sugar contalmng llQUld as possrble The resultlng pressed pulp is erther sold as wet pulp

'\ “:or is drled ln rotary dryers for sale as dry pellets The prlmary use of the byproduct lS as: ammal feed

: The dryer is ﬁred with' elther natural gas or #6 fuel orl and the dryer exhaust lS controlled usmg a serles o

' of multlclones and ﬂue gas re- crrculatlon A process flow dragram and schematrc for the Pulp Dryers can

be found in Appendlx B. Appendlx B also contams process operatmg data dunng the samplrng

,\'/;.'{;SAMPLING,ANo~ANALY?r1cALIPRoTocoL o

lThe samplmg locatlons for the sources were as follows

e l;Pulp Dryers 1 & 2 (FG- PULPDRYERS) A 72 inch LD, exhaust stack wnth tWo (2) sample ports in a o
o f location approxrmately 8 duct dlameters downstream and 4 duct dlameters upstream from the

. nearest dlsturbances Twelve (12) samplrng polnts were used for the lsokmetlc sampllng (6 pornts o

‘ per port)

e o ‘;Pulp Dryer 3 (EU Dryer#3) A 96 rnch I D exhaust stack wrth two (2) Sample ports !n a Iocatlon L

o approx1mately ﬁve and a half (5 5) duct dlameters downstream and three and a half (3 5) duct

- . 'drameters upstream from the nearest dlsturbances Twenty (20) samplmg pornts were used for the e

L rsoklnetlc sampllng (10 pomts per port)
. The traversepomtdlmensronswereasfollows

Pulp Dryers 1 & 2 Pulp Dryer 3

"'%,S'amplefPolntf,“ | DlmenSlon (Inches) Ki Dnmensron (IncheS)
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: "Prlor to the samplmg, a cyclonlc/turbulent ﬂow check was conducted The samplrng locatlons met the L L

L kfﬁrequrrements of U S EPA Method 1. Also pnor to the samplrng on Dryer 3 a gas stratrﬁcatlon test was_ o

: ‘conducted m accordance wrth U S. EPA Method 7E The stratmcatuon test showed no stratrﬂcatron so

L c}sy‘one (1) pornt sampllng was used for the gas samplmg The stratrflcatron test results can be found in

| VbAppendGC

V 1 Partlculate The partlculate emlssnon samplmg was conducted m accordance wrth U S EPA

Method 17 Method 17 rs an rn stack frltratron method Three (3) samples were collected from the

’exhausts Each sample was srxty (60) mlnutes in duratron and had 3 mlmmum sample volume of thrrty o

. (30) dry standard cubrc feet. . The samples were collected rsokmetrcally and analyzed for partrculate by .

o 'fgravrmetrlc analysns AIl the qualrty assurance and qualrty control procedures listed in the method were :

3“.]|ncorporated in the samplmg and analysrs Frgure 1 rs a dlagram of the partrculate sampllng tram .

o ,;V 2 T otal Hydrocarbons (VOC) The VOC samplmg was conducted m accordance wrth U S EPA

"*,Reference Method 25A AJ U M Model 3- 500 ﬂame lonlzatron detector (FID) analyzer was used to iy e
S monrtor the source sampled Sample gas was extracted through a heated probe A heated teﬂon sample . P

- ‘lrne was used to transport the exhaust gases to the analyzer The analyzer produces rnstantaneous o

S ;Zreadouts of the VOC concentratrons (PPM)

\ ";The analyzer was calrbrated by system lnjectlon (from the back of the stack probe to the analyzer) prlor to

7 fthe testrng A span gas of 491 0 PPM was used to establrsh the rnltlal mstrument callbratron Calrbratron i

o : 'igases of 152 0 PPM and 250 0 PPM were used to determlne the callbratlon error of the analyzer Atter




= r:each sample, _a system zero and system rnjectron of 152 O PPM were performed to establlsh system drlft

‘\:and system blas durrng the test perlod All callbratlon gases used were EPA Protocol Propane Calrbratron L Ll .

‘\ 'Gases

- "{Three (3) samples were collected from the exhaust Each sample was srxty (60) mmutes |n duratron The ile

analyzer was calrbrated to. the output of the: data acqursrtlon system (DAS) used to collect the data from k
’ Jthe exhaust The analyzer averages were corrected for calrbratron error and dnft usrng formula EQ 7E 5 A

L : " iyk ‘from 40 CFR Part 60 Appendlx A Method 7E Flgure 2 IS a dlagram of the VOC samplmg traln

V 3 Carbon Monomde (CO) The Carbon Monoxrde (CO) emrssron samplrng was conducted ll’] -

'fkfaccordance wrth U. S. EPA Reference Method 10 The sample gas was extracted from the exhaust through;"" ‘ -
g heated teﬂon sample l|ne whrch led to a VIA MAK 2 sample gas condrtroner and then to a Thermo :

‘ ' {Envrronmental Model 48C portable stack gas monltor ThlS analyzer is capable of glvmg mstantaneous
l fa.readouts of the CO concentratrons (PPM) Three (3) samples were collected from the exhaust Eyach,, :
o _g;sample was srxty (60) mrnutes in duratlon e o : o

f o The analyzer was callbrated wrth EPA protocol CO callbratron gases A span gas of 998 O PPM was used to 5
o establrsh the rnltlal mstrument callbratlon Callbratron gases of 251, 0 PPM and 498. .0, PPM were used to -
: determlne the calrbratlon error of the analyzer The samplrng system (from the back of the stack probe tO{V‘ .

| 'f;kthe analyzer) was anected usmg the 498 O PPM gas to determlne the system bras After each sample a
- ‘system zero and system m;ectlon of 498 O PPM were performed to establrsh system dnft and system blas
, dunng the test penod AlI callbratlon gases were. EPA Protocol 1 Certlﬂed e

. ‘}The analyzer was callbrated to the output of the data acqursrtlon system (DAS) used to collect the data from

: - the exhaust The analyzer averages were corrected for callbratlon error and dnft usung formula EQ 7E- .
i "from 40 CFR Part 60 Appendrx A, Method 7E. A dlagram of the sampllng traln |s shown in Flgure 3 o

L

o V 4 Exhaust Gas Parameters The exhaust gas parameters (alr ﬂow rate, temperature morsture and

- f densrty) were determlned in con]unctlon wrth the other sampllng by employmg U S EPA Methods 1 through

A

i B All’ flow rates temperatures and morstures were determlned usmg the lsokrnetlc sampllng tralns Bag

. : : . samples were collected from the exhaust of the |sok|net|c samplmg trarns and analyzed for %Oz & %COz by




ORSAT Al the qualnty assurance and quahty Control procedures hsted in the methods were mcorporated
ln the samphng and ana[ys|s i L ,

Teotwesprpredby o Tiotwsrdeedby

DawdD Engelhardt e R ScottCargm
Vlce Presudent S - S ProJect Manager
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