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- Network Envfronmeotal Inc, was retalned by the Mtchlgan Sugar Company to perform complrance em[ssion
[ sampftng on thetr Gas Fired Boller #4 tocated In Caro, Mlchigan : o

B The purpose of the testing was to. conduct a Relatlve Accuracy Test (RAT) on the new Contlnuous Emlssfons

o Monltoring System (CEMS) that servlces Boﬂer #4, The CEMS on the boiler Is for oxides of nitrogen (NQ,)
o and oxygen {0;). The RAT was conducted in accordance wlth 40 CFR Part 60 Appendlx B Performance
- Specifucatlons 2 for NOx and 3 for 02 TR ' S ‘ :

- In conjunct{on wlth the RAT carbon monoxtde (CO) emlsslon sampling was conducted in order to document
R compllance wrth Mich[gan Department of Environmental Quallty (MDEQ), Atr Quality Drvrsron Permlt To ' o
" Install (PTT) No, 44-14. PTI No, 4414 has established the followlng co emission limit: 023 Lbs/MMBTU L

i and 147. 6Tons/Year _f RPERICURI RIS R _ , R

'-'The folloyvl_ng _referenc_e _test me_thods"we_re us_ed t_oconduct the sampling:

e ‘Oxldes of Nltrogen (Nox) U.S. EPA Method 7€
" - % Carbon Monoxide (o) - U.S, EPA Method 10 L
e Oxygen (02) & Carbon Dloxide (COz) uss. EPA Method 3A
_' e Exhaust Gas Parameters (Alr Flow Rate, Temperature, Morsture & Densrty) U S EPA Methods 1
R through 4. ' . :

‘ __The sampling was perrormed on December 11, 2014 by Rlchard D. Eerdmans and Davld D Engelhardt of -
'Netvmrk Environmental Inc Asslsttng wlth the testing were M, Steven Smock and Mr. Mark Weddlng of .
o -the Michlgan Sugar Company and Mr., Wesiey Ktrk of Monltonng Solutrons Ms, Sydney Bruestle, Mr, Jeremy
: ) Howe and Ms Sharon LeBIanc of- the Michigan Department of Envrronrnental Quallty (MDEQ) Air Qual!ty
) Diwsuon were present to observe the sampllng and source operation - ‘ ‘ '
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II 1 TABLE 1

' 09:10-09:35

Nox (LBS/MMBTU) RELATIVE ACCURACY resr RESULTS ‘
| © 7 BOILER #4 ST
MICHIGAN SUGAR COMPANY

CARO, MICHIGAN = -
- DECEMBER 11, 2014

e’ 32 f o7 oa30

0,007
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0,005

 -11 104-11; 294 oo |3 L 0437 0430 -

0w

1207 | 1108 | o33 | eam | o3t

10.006

12_:‘24-12:49' 1093 | 36 | 043 | 03t

0,006

B024327. | 431 | 33 | 0140 | 0132

o

34406 | U127 | 32 | .oas | 0432

0,008 ||

joloiNnla|u]lalwin v

-,.-"1'4:20-14:4'5_.-.- ) '115.'_8-‘ 1 o320 o1 | o3

0,007

':_'Mean Reference Value ,1325 | | |
-Absolute Value of the Mean of the leference ,Qosﬂﬁ

' '-,_.'.‘Standard De\{iatlon 0 0 088 g 3

Confidence Co-efficlent 0,00068
o Relat'ive Ac_e;;;aw =5 ,18% of _the r_ljeah.'_of,_the reference method

(1) Concentration in term of PPM by volume ona dry basls RS
(2) Concentration in terms of % o \ o




S maTABlEZ S
_NOx (PPM -DRY) RELATIVE ACCURACYTEST Rssuurs S
| . BOILER #4 S
' MICHIGAN SUGAR COMPANY

" .CARQ, MICHIGAN = .-
~  DECEMBER 11,2014

09:1009:35 | A9 o f 1080 b 3

| '_0948 043 | 1086 0 | 153 | 330
102510550 | 1091 | 1063 - | 28
atoeit2e | Atle | 084 - | 32
1207 | d1080 | 176 | 32
az2ea2d49 | 71093 - f o aoed. |29
A34t406 | 0 127 | 1008 0 [ 29
"-,14:-2ér14=45 {" : .11"5.8 o maa ey

lelo <o [or | alw o fe

:Mean Reference Va!ue 111, 33 RS

| g AbSO’Ute Value of the Mean of the leferences = gﬂlg S
L Standard Dewation = 3866' o
| '-Conﬂdence Cor effic1enf = 0_;32_2

k Relative Accuracy ;,21% of the mean of the reference method

(1) thCentrai:lon En-terms qf PPM by vo!ume ona dry bésts‘ B

|




3 TABLE 3

T _._.-02 (%-DRY) RELATIVE ACCURACY TEST Resur:rs
-, © 7 BOILER#4 |
MICHIGAN SUGAR COMPANY
" CARO, MICHIGAN
' DECEMBER 11, 2014

: 09:10-09:35 -

okg0:43 | 0 35 | o 32

0.3

l02540:5 | 0 330 | 3

0.2

o129 | 310|028

0.3

0.3

Can42azo7 | 33 L 30
12241249 | 36 o | 32

0.4

Camozzzz b 330 29

0.4

| oa34taa0s |32 | a8

0.4

0.4

oo lvlofom s w|ngs

-14_:20?-14':45'_,' Cos2 s

o : Mean Reference Value __3@{1 | e
) : Absolute Value of the Mean of the Differences = g&jﬁ .
| standard Devratlon = 0 0726 vt

” .-Conﬁdence Co-efﬂcient - 00558 0558

g Relatlve Accuracy ;2.13% of the mean of the reference method

(1) 'Conce’r_.\tratio\h ie terms of % by volume onadry basls - .
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o 4 TABLE4

.CARBON MONOXIDE (CO) EMISSION RESULTS
| .~ BOILER #4
- MICHIGAN SUGAR COMPANY _
. CARO, MICHIGAN
 DECEMBER 11, 2014

C1 | osM0-10:50 | 14552 | L1 {0070 T 0.00083 -

2 -.-'1'1'-04"-1'2'49» 1485 ). 10 .| 005 - -."_j'fooooas'

S 30| Ino2a4ds | 14864 | 11 o | 007t | 000082
Average o 14,757 '. | .' B :1_'1 '; - 3 0.059 Ol '-.-_'.:0.'0008'0-_--- :

o .DSCFM Dry Standard Cublc Feet Per Mlnute (Standard Temperature & Pressure 68 °F & 29,92 In Hg)
(2) * PPM.= Parts Per Million (v/v) On A Dry Basls - _ . o : ‘

{3) ..Lbs/Hr = Pounds of CO Per Hour -~ - ' : o '

(4} -Lbs/MMBTU = Potinds Of CO Per-Millon. BTU of Heat Input (Calculated Using Equat{on 2 1 From U S EPA
T Method 19 With An F—Factor of 8710 DSCF/MMBTU) . . ,

mmp—




: III 1 Nox (LBS/ MMBTU) RAT —-The results of the NO Lbs/MMBTU RAT can. be found In Table 1 (Section o

C L. The relative accuracy calculatlons were performed In terms of Lbs/MMBTU I accordance with U.s.
“EPA Reference Method 1. The Lbs/MMBTU results were calculated using the formula found In Section 2, 1 s
- _'of Method 19. for O,0na dry basls The F factor used was B, 710 Nine (9) twenty five (25) minute samples '7 o

| _‘were coliected from the boller exhaust Raw DAS output results Were corrected per Equation 7E 5,

: '_The relatrve accuracy for the Nox CEMS uslng Lbs]MMBTU was 5 18% of the mean of the reference method = ) s :

o _samples

o ‘Accordmg to Performance Speclficatlon 2 in 40 CFR Part 60 Appendix B 'The relative accuracy (RA) of the L
S ,CEMS shall be no greater than 20 percent of the mean. value of tne reference method test data In terms of

'.-the unlts of the emlssron standard or 10 percent of the applicable standard whrchever is greater Mo e

TN

o _'111 2 Nox (PPM DRY) RAT - The results of the NOx PPM RAT ¢ can be found n Table 2 (Sectlon 1 2) The o

f .k 'reiative accuracy calcuiations were performed in terms of PPM (v/v) on adry basis. Nine (9) twenty five -

'(25) mlnute sarnples were collected from the boiter exhaust Raw DAS output results were corrected per S
"-7.-'Equation7E5 R R ' : . '

' 'The relatlve accuracy for the NO,( CEMS usrng PPM was 3 21% of the mean of the reference method

w -

- ,' samples

"'According to Performance Speclficatlon 2in 40 CFR Part 60 Appendlx B, “The relative accuracy (RA) of the

_ CEMS shall. be no greater than 20 percent of the mean value of the reference method test data In terms of

‘the units of the emlsslon standard or 10 percent of the appilcable standard, whicheVer Is greater,‘_‘.‘ e

" IIL3 0, (%-DRY) RAT —The results of the O, RAT can be found in Table 3 (Section 11.3). The relatiy'e :
E accuracy calcuiations were performed in teyms of % on a dry basis. Nine (9) twenty-five (25) minute -

' samples were collected from the boiler exhaust. Raw DAS output results were corrected per Equatlon 7E- 5 S

The relative aCCuracy for t'he‘-(')z CEMS Was '1-2.‘13% of the m_ean of :the reference_me_tho_ci_ sarnpl_e{;'\_ - v



- _Accordlng to Performance Spec(ficatlon 3In 40 CFR Part 60 Appendrx B, "The relatlve accuracy (RA) of the |

l. _ CEMS shall be no greater than 20 percent of the mean value ef the reference method test data or the e
L .r-average difference no greater than 1% percent 02 Oh ' o o

‘IIL4 COEmisslons — The CO emissions are summarized In Tablé 4 (Section I1.4) & follows:

e Samble ]
o e Time'

o Alr Flow Rate (DSCFM) Dry Standard Cubic Feet Per Mlnute (Standard Ternperature and Pressure , L

."‘68°Fand 29.92 Inches Mg
o - 'CO Concentratron (PPM) ~ Parts Per Mllllon (v/v) On A Dn/ Basrs LT
. eC0 Emrssron Rates ~ - SRR
RN Lo Lbs/Hr—Pounds of CO Per Hour
| 0 Lbs/MMBTU Pounds of O Per M|Illon BTU of. Heat Input (Caiculated Usmg Equatron 2 1
From U, S EPA Method 19 Wil‘h An F—Factor Of 8710 DSCF/ MMBTU) ; S

"-"The co sampling was performed In con;unctton wlth the RAT Each sample conslsted of. three (3) twenty o

| ﬂve (25) minute sampllng runs

* 1115 Calibration Drift Test ~ The highest percent drift for the NO, monitor on Boller #4 was 0.40% for
"'the hlgh level and 0.00% for the low. Ievel durlng the seven day drift test, The hlghest percent drift for the

e ioz monitor on Boiler #4 was: 0 40% for the h[gh Ievel and 0. 40% for the low Ievet during the seven day drlft o o

o test The drrft test was conducted by Mlchlgan Sugar staff and can e found in Appendrx C.-

- ’II 6 Emissron Ltmits MDEQ Alr Quatrty lesron Permlt To Instail No 44 -14 has establlshed the foE{owing ':

N _emlss:on llmrts for thrs source;

CCompound . oot En Esso its

oMo, e oas Lbs/MMBTU &963Tons/Year
ol T 023Lb5/MMBTU&1476Tons/‘{ear



o 1.»99 46 PPM were performed to establish system drift and system bias during the test perlod AII callbratlon
: gases were EPA Protocoi 1 Certified R

» 'T‘The analyzer was calibrated to the output of the data acquisition system (DAS) used to coilect the data from Lo

the boiier A dlagram of the: Nox sampilng train fs shoWn in Figure 1.

: VL2 oxygen The 0, sampling was conducted In accordance with U S. EPA Reference Method BA A

o Servomex Model 1400M portabie stack gas analyzer was used to monitor the hoiler exhaust A heated probe R
- -fwas used to extract the sample gas: from the stack. A heated Tefion sampie iine was used to transport the . '
- Jexhaust gases to a gas conditioner to.remove molsture and reduce the temperature From. the gas |

" condltroner stack gases were passed to the analyzer. The analyzer produces lnstantaneous readouts of the

5 ‘fo2 concentrations (%)

- The analyzer was calrbrated by direct injection prior to the testlng A span gas of 21. 03% was used to

S establlsh the initial Instrument caiibration. Caiibration gases of 12, 06% and 5, 989% were used to determine_ o
. the callbtation error of the anaiyzer The sampling system (from the back of the stack probe.to the ~ '
o ‘:_anaiyzer) was lnjected t;sing the 5.989% gas to determine the system bias After’ each sampie, a system

zero and system injectron of 5 989% were performed to establlsh system drltt and system bias durlng the g
 fest perrod All callbratron gases were EPA Protocol 1 Certlfied ' : Do

; The anaiyzer was calibrated to the output of the data acquisition system (DAS) used to collect the data from 3_ -

the bolier A diagram of the 02 sampling tralnIs shown in. Figure L,

_ s -VI 3 Carbon Dioxrde The COz sampling was conducted in accordance wrth U.S: EPA Reference Method
o 3A, A Servomex Model 1400M portabie stack gas analyzer was. used to monitor the boiier exhaust. A L
, heated probe ‘was used o extract the sample gases from the stack, A heated Tefion sampie line was used - o
. to transport the exhaust gases to a gas condrtioner to remove moisture and redace the temperature. From . L . S
' -the gas conditroner stack gases were passed to the anaiyzer. The anelyzer produces instantaneous readouts L

L : of the coz concentrations (%)

__The analyzer was cahbrated by dlrect mjection prior to the testing A span gas of 20 42% wais used to

'-estabiish the initral instrument caiibratlon Cairbration gases of ii. 98% and 5, 989% were used to determine :




S the callbration error of the analyzer The sampllng system (from the back of the stack probe to the t
analyzer) was lnjected ustng the 11, 98% gas to determine the system bias After each sample, a system

~ zen0 and system Injection of 11 98% were performed to establish system drift and SYStem blas durlng the R

ttest period AII calibratlon gases were EPA Protocol 1 Certlfled

N The analyzer was calrbrated to the output of the data acqulsrtlon system (DAS) used to collect the data from L S

. ': the boiler. A dlagram of the COZ sampllng traln ls shown in Flgure 1.

g "_VI 4 Carbon Monoxide The CO sampllng was conclucted in accordance wlth U S, EPA Reference

- Method 10, AThermo Envtronmental Model 48(: gas analyzer was used to monltor the boler exhaust. A; ' . _. L
& | heated probe was used to extract the sample gases from the exhaust stack, A heated Teflon sample line o o
L -_j_".was used to transport the exhaust gases to a'gas conditloaer to remove molsture and reduce the R
' ftemperature From the gas condltloner stack gases were passed to the analyzer, The analyzer produces -

b lnstantaneous readouts of the CO concentratlons (PPM)

- _ The analyzer Wwas cattbrated by dlrect inject[on prlor to the testlng A span gas ef 92 97 PPM was used to. -

e ‘j.establish the lnrtral lnstrument callbratlon A catlbratron gas of 49, 66 PPM was used to detarmine the _
- callbratlon error of the analyzer The sampllng system (from the back of the stack probe to the analyzer)

_ was Injected tsing the 49.66. PPM gas to determlhe the system biss. After each sample, a system zerq and EH.

. system lnjectk)n of 49, 66 PPM were performed to establlsh system drift and system blas durrng the tesl;
: perlod All calibratlon gases were EPA Protocol 1 Certifled v e

. "The analyzer was callbrated to the output of the data acqulsitlon system (DAS) used to collect the data from_ : .

_ the boller A dragram of the CO sampllng traln is shown in Flgure 1

VL 5 Morsture The Boller #4 molsture samples were collected in accordance with U.S. EPA Method 4. .
Three (3) samples were wlthdrawn from the stack and passed through a condensing coil with drop out

7- . before being passed through pre—welghed silica gel The water collected was measured to the nearest imb |
-~ ‘and the silica gel was re-welghed to the nearest 1. The molsture collected along with- the sample volume S
- was used to determrne the percent molsture In the exhaust, ‘Each sample was thlrty (30) mmutes in

" fduratlon and had a minrmum sample volume of twenty one (21) stahdard cublc feet A dlagram of the

) "morsture samplmg traln rs shown in Flgure 2

10




- VI, 6 Air Flows - The alr ﬂow rates were determlned in con;unctton wlth the other sampllng by emp!oying
.y 8. EPA Reference Methods 1-and 2 The sampling for the source was conducted on the 59 Inch 1D,
L exhaust stack. A total of. 12 traverse points (6 per sampling port) were used for the alr ﬂow determlnatlons.
) 'i' .- The samp!e point dlmensions are shown In Appendtx Ry Velocity pressures were determlned using an S-Type
S ‘pltot tube. Temperatures were measured using a Type K thermocouple, Oxygen and carbon dJoxlde NS
'content was determined in conjunctlon wlth the RATA. A dlagram of the air flow sampllng traln Is shown In
Figure3 i ' ' S L o L

- -_: "".VI 7 Sampllng Locatlons - Prior to the emission testmg, prellminary veloclty/cyclonlc {turbulent) f!ow |
measurements/checks were conducted Al the sampling Iocations and flows passed the requlrements of . _
. Methods 1and 2. Also prior to. the RATA sampllng, a three point. strat[f catfon test (as described in U8, BPA

Method 7E) was performed for the exhaust stack. ‘The stratification test showed no stratification (< 5%), 50~

. a slngie sampling point was used for the gas sampttng. The resuits of the stratlﬂcatton tests can be found n.
o .Append]x B.. e ‘ - | | |

Thisreportwas prepared by .‘ L ;Th_I_s_:.repOr_twas'reviewed by:.

DavldD Engeihardt Lo R Scott cargll £
- VicePresident © . Lo e e T Project Manager -

Lo
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