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. Lomopumon

- _Network Envrronmental Inc was retalned by the Holland Board of Publlc Works to perform emrssmn ¥ ST

:,samplmg on the natural gas frred emergency engme (EU NGENGINE) Iocated at the Holland Energy Park i

e (HEP) in Holland MI The testlng was requnred by Mlchlgan Department of Envrronment Great Lakes andQ S

. Energy (EGLE) ROP Permrt No MI ROP P0465 2018 Wthh mcludes the NSPS requrrements for stattonary S

‘ spark lgmtlon mternal combustlon engmes (40 CFR Part 60 Subpart JJJJ)

fg'The scope of thls prOJect was to determlne the OXIdeS of nltrogen (NOx), carbon monoxrde (CO), and total -
: *hydrocarbon (VOC) emlssrons from the emergency engme S E

o "Ty,yhe'ﬁfollOWingn ‘rje‘fé‘riefnqe tés‘t metzhods;,wé‘re"employgd'.tq:coﬁnduct‘the smpling: b e e

Carbon Monoxrde (CO) U Si EPA Method 10
- :OXIdeS of Nrtrogen (NOX) U, S EPA Method 7E , o
) ,:,"\Total Hydrocarbons (VOC) mrnus Methane U S. EPA Methods 25A & 18 .

. ~Exhaust Gas Parameters (ﬂow rate, temperature morsture & densrty) U S EPA Methods 1) o -

: Uthrough 4

The samplrng was performed on May 11 2023 by Stephan K Byrd Rlchard D Eerdmans and Davrd D

o Engelhardt of Network Enwronmental Inc Assrstlng wrth the samplmg was Ms Trlsta Gregorskr of the

Holland Board of PUbllC Works




. 11 TABLEL i
e CARBON MONOXIDE (CO) EMISSION RESULTS e
NATURAL GAS FIRED EMERGENCY ENGINE (EU- NGENGINE) C
. HOLLAND BOARD OF PUBLICWORKS o
- HOLLAND ENERGY PARK
~ HOLLAND, MI
MAY 11,2023

; ~Ma55 Rate i
~ g/BHP-HFr @

Mass Rate

Ar FIOw - co
o Rate ’~ ‘: Concentl‘atmn
DSCFM (/‘1‘)“

L ,"j11"00»_~12‘,’oo¢ 2799 - 021 - —

Average 12 781 172 021 - 007

. -‘;4'(1) DSCFM Dry Standard Cublc Feet Per Mlnute (Standard Temperature & Pressure = 68 °F & 29 92 ll'l Hg)
@ PPM = Parts Per Million (v/v) on A Dry Basus 0 - . e S
(3 Lbs/Hr = Pounds of CO Per.Hour f e -

,(5) The CO emlssmn Ilmlt from MI ROP P0465 2018 is 0. 8 QIBHP “Hr

JUL 1 1 2()23

AlR QUAL\TY Dl\!ISlQN

W (4) g/BHP-Hr = Gram of CO Per Brake Horse Power Hour.” Calculated usmg 1 325 BHP/Hr (supplled by Holland BPW) SR




’ o o IIZ TABLE2 e
: OXIDES OF NITROGEN (NOx) EMISSION RESULTS B
NATURAL GAS FIRED EMERGENCY ENGINE (EU- NGENGINE) S e
g G HOLLAND BOARD OF PUBLIC WORKS Sl
HOLLAND ENERGY. PARK
HOLLAND MI
MAY 11, 2023

I A|r Fow | - NO.
~ Rate Concentratlo‘ Mass Rate
DSCFM nel o opme Lbs/Hr‘

L f~‘09=42-10:4z‘! | 2770 183.8 ,» Ees e o

o ,171(500.'12-00}? 2799 | 1804 361 e

. 3 7}. ',"12 120-13; zo’; [ s ,{;111781 353 b e

1l 'v (1) DSCFM Dry Standard Cubrc Feet Per Mmute (Standard Temperature & Pressure = 68 °F & 29 92 ln Hg)

|| (2) PPM = Parts Per Million (v/v) On A Dry Basis. ’s?} S

Il (3) Lbs/Hr = Pounds of NO, Per Hour ' : ool bl
A4 g/BHP -Hr = Gram of NOx Per Brake Horse Power Hour Calcu!ated usmg 1 325 BHP/Hr (supphed by Holland BPW)
‘,1\(5) The NOx emlsswn I|m|t from MI- ROP P0465 2018 IS 2 g/BHP “Hr




II 3 TABLE 3

TOTAL HYDROCARBON (voO) EMISSION RESULTS
NATURAL GAS FIRED EMERGENCY ENGINE (EU- NGENGINE)
HOLLAND BOARD OF PUBLIC WORKS

 HOLLAND, MI
 MAY 11,2023

HOLLAND ENERGY PARK

Sample

Date

Time

09:4210:42 |

Air Flow
Rate
SCFM()

3192 |

THC
Concentratron

Methane
Concentratlon
PPM @

voe

- Concentration:
(THC minus

Methane)

PPM @

VOC
Mass Rate
Lbs/Hr ®

108

VOC
Mass-Rate
g/BHP-Hr ©

o

| os/11/23

| o513

| 12:2013:20 |

= g

496

o |

" fAverage' ::}, . 11: :

22 |

o 922 .

: (1) SCFM Standard Cubrc Feet Per Mlnute (Standard Temperature & Pressure = 68 °F & 29. 92 in: Hg)
() THC PPM Parts Per Million (v/v) Of Total Hydrocarbons On A Wet (Actual) Basis As Propane ©
" (3) Methane PPM = - Parts Per Million (v/v) Of Methane On a Wet (Actual) Basis: Calculated As Propane Vo D .
ol #) vocpPM (THC Minus Methane) = Part Per Million (v/v) of VOC (THC Minus Methane) On A Wet (Actual) BaS|s As Propane S

1 (5) voc Lbs/Hr = Pounds Of VOC (T HC:Minus Methane) Per Hour Calculated As.Propane g
L (6) -g/BHP-Hr = Gram of VOC Per Brake: Horse Power Hour. Calculated using 1, 325 BHP/Hr (supplled by Holland BPW)
,[(7) The VOC emrssnon hmlt from MI-ROP P0465 2018 is.0. 5 g/BHP-Hr S o o -

108 |

037 |




o ﬁl”t;The results of the em|SS|on samplmg are summarlzed m Tables 1 through 3 (Sect|ons II 1 through II 3)

o ;;The results are presented as follows

| L1 co | e
: "Table 1- Carbon Monoxrde (CO) Emrssron Results Summary -
W . ;Sample . , ,
. Tlme ‘ o o : o e ( -
: . ‘A/V‘Alr Flow Rate (DSCFM) Dry Standard Cublc Feet Per Mlnute (STP 68 °F & 29 92 m Hg)
L o oCO Concentratlon (PPM) Parts Per Mrllron (v/v) on a Dry Basrs Gl b e
. co. Mass Emssron Rate (Lbs/Hr) Pounds of CO Per Hour

o CO Mass Emlssron Rate (9/ BHP Hr) Grams of CO Per Brake Horse Power Hour Calculated ,V ..

o ; ;usmg 1, 325 BHP/Hr (supplled by Holland BPW)

ai:i*'Alrth‘e 'c:d r,éwf"éamble'~ a;ata WéSi*éa'tibratioh‘correétéd‘ usig Eauaton 76-5 from .S, EPA Method 76,

1112 NOx o e .
Table 2= Oxrdes of Nltrogen (NOX) Emrssron Results Summary
e Sample |

. ﬁi,-"’,\,.kalme o | - , S .

o Air Flow Rate (DSCFM) Dry Standard Cublc Feet Per Mlnute (STP 68 °F & 29 92 m Hg)

o .0 NOx. Concentratlon (PPM) Parts Per Mllhon (v/v) on a Dry Basus Caa
e NOx Mass Em|ssmn Rate (Lbs/Hr) Pounds of NOx Per Hour

ﬂ".;‘f‘iNOx Mass EmlSSIon Rate (g/BHP Hr) Grams of NOX Per Brake Horse Power Hour Calculated)f\ : G

o :,‘fusmg 1 325 BHP/Hr (supplred by Holland BPW)

: f}ffiiA‘,ll'thei‘NOi,;frawﬁfs‘ampledatakyyas“Célibratioo torrécted ‘us,rnfg‘,Equa’uo;ni7r;%s from U.S. EPA Method 7E. -

IIIBVOC ks o R
Table 3 Total Hydrocarbon (VOC) Emrssron Results Summary
. "'9.‘~Sample R e e
' Date S
A‘t‘ti{’.df,'fT.me : Cailneie ey oy A
e ;\Alr Flow Rate (SCFM) Standard CublC Feet Per Mlnute (STP 68 °F & 29 92 in, Hg)



e - V'T'THC Concentratlon (PPM) Parts Per Mllllon of THC (v/v) on a Wet (Actual) Basrs as Propane

AL . ',‘:Methane Concentratlon (PPM) Parts Per Ml||l0n of Methane (v/v) on a Wet (Actual) Basrs as
' ':'fa'f’iPropane S : cal S :

o . VoC Concentratlon (THC ManS Methane) Parts Per Mllllon of VOC (THC ManS Methane) on a i

o Wet (Actual) Basrs as. Propane

,'fyo‘f;," 'VOC Mass Emlssmn Rate (Lbs/Hr) Pounds of VOC (THC Mll’lLlS Methane) Per Hour As Propane

| e VOC Mass Emlssmn Rate (g/BHP Hr) Grams of VOC Per Brake Horse Power Hour Calculated
i f}usmg 1; 325 BHP/Hr (supplled by Holland BPW) S

,The methane concentratlons were converted to a propane basrs uslng a response factor of 3. 0 (PPM

AIItheVOCrawsampledatawascahbratloncorrectedusmgEquatlon7E5from USEPAMethod7E

i 'Methane as Propane = PPM Methane/3 0) The VOC results were calculated taklng the THC results mmus',» ‘»,{

the methane results (on a propane basus) :'x; L ~{, Gl

o :{!ijII 4 Emlssmn lelts

fThe emrssmn llmlts as specrﬁed in Permlt No MI ROP P0465 2018 are as follows : “'

TestParameter

co ol osgamsbhphr
CONOk .\ 2grams/bhp-hr

| mommcommemr

i _‘The source sampled ls a non certlﬁed emergency engme (CAT G351LE) servrng a: 1 O40kW generator

r ‘ j;The englne |s used to charge the batterles in the unlnterruptlble power supply (UPS) Battery System

:The englne was runnlng at 1 325 bhp durmg the samplmg Source operatmg data durmg the testmg can .

- be found in Appendlx B.

"’ : The englne |s equlpped wnth an oxrdatlon catalyst system The rated capacrty of thls engme rs 1 462 bhp o




vlf‘SAMP‘LtNG‘ANDTANALYT‘rcAL'nR’o"roCOL* L

‘vThe samplmg locatlon was on the 11 lnch 1. D exhaust stack wrth 2 sample ports m a locatlon

zfs‘approxmately 6 duct dlameters downstream and apprOXImater 8 duct dlameters upstream from the

L nearest dlsturbances

. ;,V 1 Carbon Monoxude The CO samplmg was conducted m accordance W|th U S EPA Reference Method -

o ;; 10 A Thermo Envrronmental Model 48C gas analyzer was used to monltor the exhaust A heated teflon

e sample Irne was used to transport the exhaust gases to a gas condltloner to remove morsture and reduce

5 "_“‘the temperature From the gas condltloner stack gases were passed to the analyzer The analyzer v f -

produces mstantaneous readouts of the €O concentratlons (PPM)

| The analyzer was callbrated by dlrect anectlon prlor to the testmg A span gas of 92 9 PPM was used to ..

" establlsh the mltlal mstrument callbratlon A Callbratlon gas of 51 1 PPM was used to determlne the L

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

e -‘,"{,;was m]ected usmg the 51 1 PPM gas to determnne the system blas After each sample, a system zero and

o ’{;system lnjectlon of 51 1 PPM were performed to establlsh system dnft and system blas durlng the test

~*per|od AII cahbratron gases were EPA Protocol 1 Certlfred

. : ’iThe analyzer was callbrated to the output of the data acqursntlon system (DAS) used to collect the data from k e

jf,the exhaust The analyzer ayerages were corrected for cahbratlon error and drlft usrng formula EQ 7E 5 \
o kfrom 40 CFR Part 60 Appendlx A Method 7E A dlagram of the sampllng traln lS shown in Flgure 1 f L

: V 2 Ox:des of Nltrogen The NOx samplmg was conducted in accordance wrth U S EPA Reference

o Method 7E. A Thermo Envrronmental Model 42H gas analyzer was used to monltor the exhaust A heated : o L

e lteflon sample llne was used to transport the exhaust gases to a gas condltloner to remove monsture and

reduce the temperature From the gas condltloner stack gases were. passed to the analyzer The analyzerff,f' L

- produces lnstantaneous readouts of the NOX concentratlons (PPM)

The analyzer was callbrated by dlrect mJectlon prlor to the testlng A span gas of 484 O PPM was used to e

0 establlsh the |n1t|al mstrument callbratlon Calrbratron gases of 127 O PPM and 251 0 PPM were used to

' y"ril;determlne the callbratlon error of the analyzer A dlrect mJectlon of SO 9 PPM mtrogen dloxide (NOz) was i

, performed to show the conversron efﬂcrency of the monltor The conversron efﬂCIency was 94 30% (48 O ,L L vy

g | PPM) The sampllng system (from the back of the: stack probe to the analyzer) was anected usmg the 5 s

;251 0 PPM gas to determme the system blas After each sample, a system zero and system anectlon of




e : 251 0 PPM were performed to establlsh system druft and system bIaS durmg the test perlod All callbratlon e

S "":gases were EPA Protocol 1 Certlfled

1The analyzer was callbrated to the output of the data aCC]UlSltIOl'l system (DAS) used to collec:t the data from

A ¢ the exhaust The analyzer averages were corrected for callbratlon error and drlft usmg formula EQ 7E 5

(o \'from 40 CFR Part 60 Appendrx A Method 7E A d|agram of the sampllng tram lS shown in Flgure 1

i V 3 Total Hydrocarbons (THC) The THC sampllng was conducted in accordance W|th U S. EPA
S Reference Method 25A A J u. M Model 3 -500 flame |on|zat|on detector (FID) analyzer was used to monitor

: .the exhaust Sample gas was extracted through a heated probe A heated teflon sample Ime was used to .
o '/;’transport the exhaust gases to the analyzer The analyzer produces mstantaneous readouts of the total
: ;hydrocarbon (THC) concentratrons (PPM) i S ! .

The analyzer was. callbrated by system mJectlon (from the back of the stack probe to the analyzer) prror to

‘  the testmg A span gas of 491 0 PPM was used to establrsh the ll’lltla| lnstrument callbratlon Callbratlon

. 'f*;gases of 152 0 PPM and 250 0 PPM were used to determlne the calrbratron error of the analyzer After each

e : sample, a system zero and system anectlon of 250 0 PPM were performed to establlsh system dnft and

- y»‘.',system blas durlng the test perlod All callbratlon gases used were EPA Protocol Propane Callbratlon Gases .

o The analyzer was callbrated to the output of the data acquusrtlon system (DAS) used to collect the data from

: ff"Three (3) samples were collected from the exhaust Each sample was srxty (60) mlnutes m duratlon

the exhaust The analyzer averages were corrected for callbratlon error and drlft usmg formula EQ 7E 5

' from 40 CFR Part 60, Appendlx A, Method 7E Flgure 2 isa: dlagram of the VOC sampllng traln Sl

. 's,;,ilv 4 Methane The methane emlssrons were determlned |n accordance wrth U S EPA Reference Method . L

b 180 Integrated bag samples were collected from the exhaust of the FID samplmg tram A heated teflon

. '3»‘sample lme was used to transport the exhaust gases to the tram where the bags were collected The L Ao e

L methane samplmg traln

= samples were collected in Tedlar bags and analyzed for methane by GC/FID Flgure 2 lS a dlagram of the

. V. 5 Oxygen & Carbon Dloxrde The 02 & COz sampllng was conducted |n accordance wrth U S EPA i
Reference Method 3A Servomex Model 14OOM portable stack gas analyzers were used to monltor the 5; o o

': ‘exhaust A heated teflon sample llne was used to transport the exhaust gases. to a gas condrtloner to
B . 'remove morsture and reduce the temperature ‘From the gas COﬂdlthl’lel’ stack gases were pas%@%%\/ﬁ@

s analyzers The analyzers produce mstantaneous readouts of the Oz & COz concentratlons (° e

Coe e e

AlR QUAL\TY owxsrou v




: The analyzers were callbrated by drrect |nJectron pl‘lOl’ to the testlng Span gases of 20 85% Oz and 21 1%1‘ o
- :,’ :COz were USed to establrsh the lnrtlal mstrument calrbratlons Callbratlon gases of 12, O% 02/5 95% COz .
: - ,i‘and 6. 03% Oz/ 11 9% COz were used to determlne the callbratlon error of the analyzers The samplmg

v f»system (from the back of the stack probe to the analyzers) was |nJected usrng the 6 03% Oz/ 11 9% COz
,' : ‘kgas to determlne the system blas After each sample, a system zero and system m;ectron of 6. 03%
e ‘f;Oz/ 11 9% COz were performed to establlsh system drrft and system blas durrng the test perlod AlI
L ’f"_,:*callbratlon gases were EPA Protocol 1 Certlfled Lo L

. sThe analyzers were 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 drlft usrng formula

o o EQ 7E—5 from 40 CFR Part 60, Appendrx A Method 7E A dragram of the samplmg tram is shown |n Flgure , L

,}”V 6 Exhaust Gas Parameters The exhaust gas parameters (arr flow rate, temperature morsture and j ,’ V
S " j_‘rdensrty) were determrned rn conJunctron wrth the other samplmg by employlng U S EPA Methods 1 through

& ,Three (3) velocrty traverses and three (3) morsture sample were collected AII the quallty assurance and -

o i f'quallty control procedures lrsted m the methods were mcorporated in the samplmg and analysrs

Th|s report was prepared by

= Davrd b. Engelhardt S e Stephan K Byrd
3 V|ce Presrdent I e S . Presrdent i
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