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Sy INTRoDUC'TioN‘ o |

: "r,Network Envrronmental Inc was retalned by the Holland Board of Publlc Works to perform Relatxve o S

e 'Accuracy Test Audlts (RATA’s) on the Contlnuous Emrssnon Momtonng Systems (CEMS s) that servrce UnItS o

10 and 11 at the HoIIand Energy Park

TheCEMSonUmtleandllare fo\r'bxide?s}of,,ni‘troge;’n (Nox),;ca‘kbon monoxrde(CO)and dxyge'n?(o‘z).

' f’The RATA were performed over the penod of May 9 10 2021 Stephan K Byrd and Davrd D Engelhardt S
of Network Envrronmental Inc conducted the RATAs m accordance wrth Parts 60 and 75 of Trtle 40 of the"7 "_ S

: {'«t ‘Code of Federal Regulatlons The followmg reference test methods were employed to conduct the RATA

Oxrdes of Nltrogen (NOX) U S EPA Method 7E
Carbon MonOX|de (CO) U S. EPA Method 10
Oxygen (Oz) U S. EPA Method 3A S

o Assrstmg wnth the RATA was Ms Trista Gregorskl of the Holland Board of Publlc Works Mr Trevor Drost of
; the Mlchlgan Department of Envrronment Great Lakes and Energy (EGLE) Alr Quallty DIVISIOI’l was present '

i . ,to observe the samplmg and source operatlon v




 IL PRESENTATION OFRESULTS

111TABLE1 Sornl
S NOX RELATIVE ACCURACY DETERMINATION (LBS/MMBTU)
o o 1 ‘UNIT10
' ~f HOLLAND BOARD OF PUBLIC WORKS
' HOLLAND MICHIGAN
. ,MAY,9 2023

REFERENCE METHOD | eem |
, oo ol

o No o ,; Oz(z’,@;v LbS/MMBTU ff'-bS/MMBW L

09:50-10:15 | 30 14, 4' . ', ;*0010 o010 | o000 f
17n7m24mﬂ9*,jﬂiy[rnl~m3?[f.?00m;g;{Qobm‘ﬁjkbowf‘
| 10591124 | 31 | 143 | o010 | o011 | 2. 001;;',

12071232 |32 | w43 | oo | o010 0001 *

;13 13- 13 38. 032 | 143 | o000 | 0010 | 0000

lololw|olo|alwln|m]

| ‘Mean Reference Value = 0 01011 .
i . Mean of the leferences = O 00000
":"1 Standard Devratlon = 0 00050
f:f\l“Conﬂdence Co efﬂcrent = O 00038
1 : Relatlve Accuracy 3 80% of the mean of the reference method

:;'Bras AdJustment = No Blas Reqwred

i ,Relatrve Accuracy Needs To Be < 10% Or Mean of The leferences < 0 020 Eela

: ’,(1) = Concentratlon m terms of PPM by volume on a dry basrs : e
- (2) = Concentratron in terms of % by volume on a dry basrs

JUL 1 1 2(323

o | AﬂRQUALITY Dl\IISIQN




e : IIZTABLEZ i e
S NOx RELATIVE ACCURACY DETERMINATION (PPM @ 15%02) o
. . . UNIT10
HOLLAND BOARD OF PUBLIC WORKS
~ HOLLAND, MICHIGAN
o MAY9 2023

e :REFEP;ENCE METHOD oM
ol PPM @ 15%02 PPM @ 15% 02

09090934 | 28 ol gm0 B igp

- 09501015 27 e 27 oo

| apsearma | 28 00 b oel ol e

oz | 29 U e o

mom s 0 L e

oloiNlo s oo =]

'}{:‘Mean Reference Value = 2 78889 e

*\Mean of the Dufference =70 00‘000{}” o
L Standard Dewatlon = 0 05000

- Confldence Co eff|c1ent & O 03843 i o :, .

i _Relatlve Accuracy = 1 38% of the mean of the reference method

= fBuas Adjustment = Not Apghcabl

o “Relatuve Accuracy Needs To Be Less Than 20% Of The Reference Method Or 10% Of The Emrssnon lelt




o I3 TABLE3 : |
L Co RELATIVE ACCURACY DETERMINATION (PPM @ 15%02) -
e . UNIT10 = ;
HOLLAND BOARD OF PUBLIC WORKS
- HOLLAND, MICHIGAN e
~ MAY9, 2023 G

e REFERENCE METHOD -
o lme L . DIFF -

PPM @ 15%02 b PPM @ 15% Oz

Lomedng f 03 0 L o L e

“Méah Reference \/al‘ue: 0"41‘556;‘ S e
f Mean of the leferences = O 00444 -
'Standard Devuatlon‘— 0 14205

;iConﬂdence Co eff|C|ent = 0 10919

o Relatlve Accuracy 2 84% of the emlsswn llmlt (4 0 PPM @ 15%02)
i Bias Adjustment = Not Aggllcabl o |

4 ':Relatlve Accuracy Needs To Be Less Than 20% Of The Reference Method Or 10% Of The Emlssmn lelt :




II 4 TABLE 4

Oz RELATIVE ACCURACY DETERMINATION (% oz)f‘_; -

= UNIT10
| HOLLAND BOARD OF PUBLIC WORKS
. HOLLAND, MICHIGAN Lo

 may 9, 2023 o

CRn# |

Time

REFERENCE METHOD

°/o Oz L I

i f“:yf% 02 i

| 09:09-09:34

e

= :f:;yoé-So‘ 10:05 |

. ‘1,4,-‘4,7 -

. "’:,:\;:1414:;:‘ cnl

10241049 |

143

| 10591124 |

| 11:33-11:58

"‘,"'114.34 -

| worzm |

143

 12:40-13:05 |

1 f;j‘Mean Reference Value = 14 32222‘ o

H”"'Mean of the Dufferences -f0 OOOOO e S

:QStandard Dewatlon = 0 OOOOO

, ;V"V‘Conftdence Co efﬁuent = 0 OOOOO e

: }Relatlve Accuracy 0 00% of the mean of the reference method

o Bias Ad]ustment = Not Agghcabl

["Relatlve Accuracy Needs To Be < 10% Or Mean Of The leferences < 1 0




HOLLANkD BOARD OF PUBLIC WORKS
: HOLLAND, MICHIGAN o

II 5; TABLE 5

UNIT 11

o Nox RELATIVE ACCURACY DETERMINATION (LBS/MMBTU)

MAY 1,0 2023. :

' REFERENCE METHOD

o

Time

NO (1)

E 02(2) :

Lbs/ MMBTU

 DIFF.
Lbs/MMBTU S

- 08:‘0"4708:29," i

143

0 009

0, 010‘;

0001 ||

. i":',0'8:-'39,—‘019“:‘(54' L

143

0009 -

':0.'00'1:;'

| 09:12:09:37 -

7.;0 09 |

:0-0104: o

.;09:4'6-10;1'1)'

s

0009 |

0010 | -0001

o ,:;,g10,:20-1ﬂ0:45’f

28 |

0009 |

0010 | -0.001

10:54-11:19 |

143 |

0008 | 0010

113291154 |

: 28 ;:? I

'\ ~i4‘3 ﬂ{y’/

0009

| 12:03-12:28 |

o aw |

’ 1'2:385’13:(‘)43 -

oo lNjolaislwin ]

'Mean Reference Value = 0.00900 00900

143

. Mean of the leferences = —0 00100

Standard Devratron = 0 00000

Conﬁdence Co—efﬁcrent = O OOOOO . ety

0009

- ,‘:J,;JRelatrve Accuracy = 11 11% of the mean of the reference method

i Bras AdJustment = No Bras Requrred
e Relatrve Accuracy Needs To Be < 10% Or Mean Of The leferences < 0. 020 E"

4 71(1) = Concentratron in terms of PPM by volume ona dTY basrs

o (2) = Concentratron in terms of % by volume ona dry basis

JUL 1 1 2923

AlR QUAL\TY Dl\IlSlQN

oo ff



LA e IIGTABLEG : sl
e Nox RELATIVE ACCURACY DETERMINATION (PPM @ 15%02) e
. UNIT11 ¢
HOLLAND BOARD OF PUBLIC WORKS
~ HOLLAND, MICHIGAN o
- MAY 10, 2023

 REFERENCE METHOD .» CEM o

" Run# Tume ok

| Meiswo, | PPM@IS®%O, |
’“08':,04’-08:‘29[,,’ 24f L f; e

Jo|o|Nlo|u|s]|w|n =}

o Mean Reference Value = 2 46667 ;; .

- .fMean of the leferences = —O 32222

: fff‘f;,Standard Devxatuon~—‘O'Q4410 |

"‘*,:VConfldence Co efﬂaent = 0 03390
o :,Relatlve Accuracy = 14 44% of the mean of the reference method

f"Blas AdJustment = Not A Ilcabl

o Relatwe Accuracy Needs To Be Less Than 20% of The Reference Method Or 10% Of The Emlssnon Lamut : S 4

10:20-10:45 | 25 28 03
I 16:54.‘,1‘1’:1[9?‘ i 1} ;‘ 25 . "2,8 f"g: "'ijl”f\"~,0.‘3‘j,f§1j | ‘
T e e
= 12:03- 228 | 2 iR 28 e




S 4 117 TABLE7 e
CO RELATIVE ACCURACY DETERMINATION (PPM @ 15%02) S
Sl ~ UNIT11

HOLLAND BOARD OF PUBLIC WORKS
~ HOLLAND, MICHIGAN
MAY 10 2023 ‘

0 o e ENCE METHOD e

PPM@ 15%02 | eMo%O, |

;{09;12109\;37“ L 03 01 e

[ iaosaniie |0 vo2 b e 8 0 L

oo |wloluls|wln =]

12381303 e

Mean Reference Value 0 21111

N i ; Mean of the leferences = -O 08889

“"Standard Dev;atlon = 0 03333

Confldence Co efﬁcxent = 0 02562 T . T ,

- _f;f\’fRelatlve Accuracy 2 86% of the emlssmn llmlt (4 0 PPM @ 15%02) .
. fhf\BIas AdJustment = NMQQ“_CEQL . - -

i Relattve Accuracy Needs To Be Less Than 20% Of The Reference Method Or 10% Of The Emtssxon lelt

| 09:46- 10 w8 e L
| dopohoas | o2 | ioes 0 0

emied B ad e L e L G
az03azoR 0 020 b ops bl g




- : 118 TABLE8 o npbea
02 RELATIVE ACCURACY DETERMINATION (% oz); i
: "UNIT11
HOLLAND BOARD OF PUBLIC WORKS
HOLLAND MICHIGAN s
’ MAY 10 2023

REFERENCE METHOD

Ron# | Time |
% Oz

e

o lelNlolals e el

- Mean Reference Va!ue = 14 30000

e Mean of the leferences = -O 47778

L z"Standard Dev:atnon = O 04410

f;Conf dence Co efﬁcrent = O 03390

o Relatlve Accuracy 3 58% of the mean of the reference method o
o Blas AdJustment = Not Agphcabl

: . "Relatsve Accuracy Needs To Be < 10% Or Mean Of The Dsfferences = 1 0

| V‘:‘09 46 10: 115:”‘ G el g
'1'0:54'-1"1?1'9 S = = s
o ttpoaise il ges L bage s 0 L




. n’:.fijunn' 10 L

‘ 'III 1. 1 Nox Lbs/MMBTU The results of the Unlt 10 NOX RATA m terms of Lbs/MMBTU can be found in .
” . ‘Table 1 (Sectlon 1I. 1) The relatrve accuracy calculatrons were performed in terms of Lbs/MMBTU in b o
. c,accordance Wlth U. S EPA Reference Method 19 The reference method results were corrected usmg Eq Lol ‘
. 7E 5, The Lbs/MMBTU results were calculated usmg the formula found rn Sectron 2.1 of Method 19 for 02 - »
, 1~on a dry basrs The F factor used was 8 710 Nlne (9) twenty flve (25) mmute samples were collected |
from the Unrt 10 exhaust " : S a ‘

: ‘?’«'.'The NOX (Lbs/MMBTU) relatrve accuracy was 3 80% of the mean of the reference method The average ' - : ," o
: : 'dlfference was 0 OOOO There |s no Blas AdJustment reqwred for Unlt 10 o

\,t'

' .T.III 1. 2 Nox PPM @15% Oz The results of the Unlt 10 NOX RATA in terms of PPM @ 15% 02 can be
o ,found in Table 2 (Sectlon II 2) The relatlve accuracy calculatlons were performed in terms of PPM @ 15% o
O (parts per mlllron corrected to 15% oxygen) The reference method results were corrected usmg Eq 7E—k L

5 Nlne (9) twenty ﬂve (25) mlnute samples were collected from the Umt 10 exhaust
TheNOx(PPM@ 159,'/\,6":02) relatiye accura‘cyf~'wa'ski~.38% of;thefrnean:[of the r’efer'ence"metho’d.f L

o III 1 3 CO PPM @15% 02 The results of the Unlt 10 CO RATA m terms of PPM @ 15% 02 can be =

found m Table 3 (Sectron II 3) The relatrve accuracy calculatxons were performed in terms of PPM @ 15% - o
{’Oz (parts per mrllron corrected to 15% oxygen) The reference method results were corrected usrng Eq 7E-k/“ -

- 5 Nlne (9) twenty flve (25) mmute samples were collected from the Unrt 10 exhaust

. 'Trié'coy(‘PPM;@:tS% o‘z‘)' \rélatryela'c'curacy was 2584% of"the"emkission‘llrnit'(fl.o PPM,‘@‘ytsé/Vo o‘z).'f -

S III 1 4 % 02- The results of the Umt 10 Oz RATA in terms of %. 02 can be found m Table 4 (Sectlon II 4), -
o The relatrve accuracy calculatrons were performed |n terms of % 02 The reference method results were :
,corrected usmg Eq 7E 5 Nme (9) twenty frve (25) mlnute samples were collected from the Unlt 10




. The% Oirelatlve accuracy was"O‘,.QQ%‘Of the mean of the reference method. o
"‘L,f”II'I‘.z‘ Umt11 o

III 2, 1 Nox Lbs/MMBTU The results of the Unlt 11 NOX RATA m terms of Lbs/MMBTU can be found |n e

’ sTable 5 (Sectron II 5) The relatlve accuracy calculatlons were performed |n terms of Lbs/MMBTU |n

e . accordance Wlth U S EPA Reference Method 19 The reference method results were corrected usmg Eq

'7E 5 The Lbs/MMBTU results were calculated usmg the formula found m Sectlon 2 1of Method 19 for Oz
eon a dry basns The F factor used was 8 710 Nme (9) twenty flve (25) mlnute samples were coIIected

e ;'from the Unlt 11 exhaust

o The NOX (Lbs/MMBTU) relatlve accuracy was 11 11% of the mean of the reference method The average

L i{dlfference was -0 0010 There lS no Blas Adjustment reqwred for Unlt 11,

,' III 2. 2 Nox PPM @15% Oz The results of the Umt 11 NOX RATA |n terms of PPM @ 15% Oz can be s
. found in Table 6 (Sectlon 11, 6) The relatlve accuracy calculatlons were performed m terms of PPM @ 15% o

'Oz (parts per mrlllon corrected to 15% oxygen) The reference method results were corrected usmg Eq 7E- g . :

i 5 Nrne (9) twenty five (25) mmute samples were collected from the Umt 11 exhaust
.Th'eNog (PP,M '@_1'15%"02),relatiye'vlaccuracy'Vwas",,1‘4.44%‘of_the'meajn "ofithe;‘re‘fereh'céfme"modj.';,, o

I, 2 3 CO PPM @15% 02 The results of the Unlt 11 CO RATA in terms of PPM @ 15% Oz can be '

o found in Table 7 (Sectlon II 7) The relatlve accuracy caIcuIatlons were performed in terms of PPM @ 15%

- Oz (parts per mrlllon corrected to 15% oxygen) The reference method results were corrected usmg Eq 7E—,, :

o '5 N|ne (9) twenty flve (25) mlnute samples were collected from the Umt 11 exhaust

o The CO (PPM o 715%, oz;) ;eu'ative'naeara~,¢y~‘was }2,36%, of the emission .'m (4.q PRM @, 1‘5'9/0 o)

"III 2 4 % 0:- The results of the Umt 11 Oz RATA ln terms of % Oz can be found ln Table 8 (Sectron II 8)._ . G

o The relatlve accuracy calculatlons were performed rn terms of % Oa2. The reference method results were

- f, ',_corrected usmg Eq 7E 5 Nlne (9) twenty frve (25) mlnute samples were collected from the Unlt 11

5 exhaust



~ The % 0, relative accuracy was358% of the mean o,f;thereference*method;f

. IV. CEMSSPECIFICATIONS

| e | e | e ]

 NOyO, | ThermoElectron Model 42i-LS | 1152020016

T I e e e
. 0 | ThemoElecronModel4si |  ICISISO0LSE)

 NOyO; | Thermo Electron Model 421LS | 1151970010

s L

0| ThermoElectronModel4si |  ICISIS90IS7S

V. SAMPLING AND ANALYTICALPROTOCOL =

_ The RATA's were performed in accordance with 40 CFR Parts 60 and 75.

= The sampling 'method's usedffor‘the referen‘cemethod determinatlons:Were as ijuowsg o

. “V 1 OXIdes of Nltrogen The NOx samplmg was conducted ln accordance W|th U S EPA Reference ‘
. : "" ‘;,Method 7E AThermo Envuronmental Model 42H gas analyzer was used to monltor the exhausts A e

- 5 heated teflon sample llne was used to transport the exhaust gases to a gas condltloner to remove k

o 7; "'m0|sture and reduce the temperature From the gas conclltloner stack gases were passed to the :

- ,analyzer The analyzer produces mstantaneous readouts of the NOX concentratlons (PPM)

. , The analyzer was calrbrated by dlrect mJectron prlor to the testlng A span gas of 25 1 PPM was used
. to establlsh the mltlal mstrument callbratlon A callbratlon gas of 12 2 PPM was used to determlne the
rcallbratlon error of the analyzer The samplmg system (from the back of the stack probe to. the' ;’ .
e yanalyzer) was mJected usmg the 12 2 PPM gas to determlne the system blas After each sample, A .
- system zero and system anectlon of 12 2 PPM were performed to establlsh system dnﬁ: and system

RECE,
il 2@23

v AlR QUAuTY Dl\llSlON:t: -




o jyy'blas’ ‘during the test periodf Al Cali,,byratvionga,‘Ses wereEPA Protocol 1 Ce'rtlﬁed., '

V'The analyzer was callbrated to the output of the data acqwsmon system (DAS) used to collect the data s

”'from the unit. Al reference method data was corrected usmg Equatuon 7E 5 from U S. EPA Method 7E. e o

o A schematrc dragram of the samplmg tram rs shown |n Flgure 1

V 2 Carbon Monoxrde The CO sampllng was conducted in accordance wrth U S EPA Reference , |

: ‘Method 10. AThermo Envrronmental Model 48 gas analyzer was used to monltor the exhausts A s

- heated teflon sample line was used to transport the exhaust gases to a gas condltloner to remove ",:X : L

: m0|sture and reduce the temperature From the gas condltroner stack gases were passed to the

- :analyzer The analyzer produces mstantaneous readouts of the CO concentratlons (PPM)

The analyzer was callbrated by drrect anectlon prlor to the testmg A span gas of 15 0 PPM was used -

= to establlsh the lmtral mstrument callbratton A callbratlon gas. of 7 1 PPM was used to determlne the ,if/ :

o callbratlon error of the analyzer The samplmg system (from the back of. the stack probe to the > ; e

. ; l"analyzer) was mjected usmg the 7 1 PPM gas to determme the system blas After each sample a

o ~_f_system zero and system anectron of 7. 1 PPM were performed to establlsh system dnft and system blas o e

G - ',rdurmg the test perlod AIl callbratron gases were EPA Protocol 1 Certlfled

o :'The analyzer was callbrated to the output of the data acqwsmon system (DAS) used to collect the dataf _

jfrom the unrt All reference method data was corrected usmg Equatlon 7E 5 from U S. EPA Method 7E'/'L e ‘

A schematlc dlagram of the samplmg traln lS shown ll’l Flgure 1

V 3 Oxygen The Oz samplmg was conducted |n accordance wrth U S EPA Reference Method 3A A

e ,heated teflon sample lme was used to transport the exhaust gases from the stack to a gas condrtloner s

to remove morsture and reduce the temperature From the gas condltloner the stack gases were

- fpassed to a Servomex Senes 1400 02 analyzer Th|s analyzer produces mstantaneous readouts of the o Sorini

; eoxygen concentratlons (%)

. The analyzer was callbrated by dlrect |nJect|on pnor to the testmg A span gas of 20 85% was used toi o ’

L establlsh the |n|t|al mstrument callbratlon Callbratlon gases of 6. 03% and 12, 0% were used to s
. fdetermme the callbratlon error of the analyzer The samphng system (from the back of the stack
: probe to the analyzer) was mJected usmg the 12 O% gas to determlne the system blas After each



‘ ,f‘ Vlce Presrdent L o - 1:‘ , Pre3|dent

o , ;sample, a system zero and system mJectnon of 12 0% were performed to establlsh system drlft and
fsystem blas dunng the test penod All callbratlon gases were EPA Protocol 1 Certlfled

- The analyzer was callbrated to the output of the data acqwsmon system (DAS) used to collect the data
i _,All reference method data was corrected usmg Equatlon 7E 1 from U S EPA Method 7E A schematlc

: i idlagram of the samplmg tram |s shown m Flgure 1

Davnd D. Engelhardt Stephan K Byrd
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