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'L_INTRODUCTION

Network Environmental, Inc. was. retained by Zeeland Board of Public Wo‘rks to condut:t emission testing on S

thelr. Reciprocatlng Internal Combuystion Engines (RICE) at ‘thelr three Zeeland, Mlchigan facllities, The o |

':purpose of the study was to determlne compiiance with thelr Renewable Operating Permit No. MI- ROP-‘ :
B7977 2012a, thelr Permit to Install 187 05 and NESHAP Subpart 2777, - R

"The testing was conducted from September 4, 2013 through January 13, 2014 Stephan Ki Byrd R, Scott

' ‘_Carglll Rlchard D Eerdmans and David D. Engelhardt of Network Envlronmentai Inc performed the testlng. ‘:
,-The testing for Carbon Monoxide (CO) Destruction Efﬂciency was performed n accordance with- EPA_'_ |
: Reference Method 10. Mr. Don Muler and the staff of Zeeiand Board of Public Works coordinated source -

:operatlon and Data coilectlon Mr. Steve LaChance, Mr. Nathan Hude and Mr. Rob chkman of the MDEQ Alr.

. Quality Dlvision were present to observe the testlng and source operation
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" 1L, PRESENTATION OF RESULTS .

e TABLE 1
 CODESTRUCTION EFFICIENCY RESULTS
. ZEELAND BOARD OF PUBLIC WORKS'
© . EU-ENGINEO11 .
: _-SEPT_EMBER 4, 2013

() PPM = Parts Per Milllon (v/v) on an dry basls '

(2) Destructlon Efﬂclencles were calculated uslng the concentratlons o

0936-1036 | 4578 648 85.85

| -10‘-55 11355 4476 618 86.19

| 12:13- 13 13 a3 | .. &9 85.62
Average S 4476 e f 63.17 B an 8588

L] IIZTABLEZ
o co DESTRUCTION EFFICIENCY RESULTS
' ZEELAND BOARD OF PUBLIC WORKS
' . EU-ENGINEO10 -
' -SEPTEMBER 4, 2013

(1) PPM = Parts Per Mllllon (v/v) onan dry basls -
(2) Destructlon Efﬂctencles were calculated using the concentratlons

| 14291529 | a0 59,3 86.30

2| 1544644 | a3 .. 582 86.18
3 |a7o01m00 | 4129 58,9 85.74
Average o 4224 | sss ¢ 86.07

i




o N3 TABLES -
CO DESTRUCTION EFFICIENCY RESULTS.
‘ZEELAND BOARD OF PUILI(; WORKS

 EU-ENGINEOOS

SEPTEMEBER s, 2013
1 | 08:2609:26 | ses2 | 781 86,88
2 | 09401040 | G056 | 789 86.97
3. | 10501150 | 608 | . 783 87.18
| Average e 6039‘ | . 784 87.01

(1) PPM Parts Per MIIIIon (v/v) on an dry basls

(2) Destructlon Efﬂclencles were calculated usfng the concentratlons

__ﬁ

‘ 114 TABL!4
CO DESTRUCTION EFFICIENCY RESULTS

ZEELAND BOARD OF PUBLIC WORKS

EU-ENGINEOOB
 SEPTEMBER 8, 2013
1| 12:86 1356_‘_ o080 | 158 92,29
2 '1405 15; 0s.] 2010 0 | 151 92.49
3| 1su516 e | a48 - | . 162 92.46
R Average S 2@6;9 | 157 9241

. (1) PPM = Parts Per M|IIIon (v/v) on an dry basls =
(2) Destructlon Efﬂclencles were calcuiated uslng the concentratlons

e




- 115 TABLES
CO DESTRUCTION BRFICIENCY RESULTS
) ZEELAND BOARD OF PUBLIC WORKS
| " EW-ENGINEO®?
SEPTEMBER 5, 2013

| 17:15-18115 . 2060 =2 SR 93 |
18:25-19:25 | . 2023 315 | 8443
19:33-20:33 | < 2074 323 8443 -
Average 6039 a3 784 - ','8_.4'..26 ;'

| @) pem= Parts Per Million (v/v) on an dry basls . -
14 {2) Destructlon Eff”clenaes were calculated uslng the concentratlons

o II 6 TABLE 6. L
' CO DESTRUCTION EFFICIENCY RESULTS
ZEELAND BOARD OF PUBLIC WORKS
.. EU-ENGINE0D02
oo \SEPT!MB_ER 6, 2013

1. | os30:0930 | 3637 | 20 9395

2 |o0odo10:40 | - 3eLe |- 198 | sam

3. '1050 11; 50 R o465 |
| 3 9437 -

Average : 36§,8' o 203

" {(1) PPM Parts Per Mlllion {(v/¥) on an dry basls

. (2) Destruction Efﬂclenaes were calculated uslng the concentratlons




- . 7 TABLE 7 . '
CO DEST RUCTION EFFIC!ENCY RESULTS
.- ZEELAND BQARD OF PUBLIC WORKS
' 'EU-ENGINEOO1 '
 SEPTEMBER 6, 2013

| 1330432 - ase7 - | a4 | 8963

14431543 | 3768 | . 390 .| . 89.64
15531653 | 3696 | . 388 . .| . 8950
-.‘A‘veragef (_,378 & | .. 394 | 8959

W |V

' (1) PPM = Parts Per Milllon (v/v) on an dry basls ‘
L (2) Destructlon Eﬂ“ clenctes were: calculated uslng the concentratlons

o o IIBTABLEB e
CO DESTRUCTION EFFICIENCY RESULTS
| ZEELAND BOARD OF PUBLIC WORKS |
| CAT ENGINE #1 (WEST FACILITY) -
~ OCTOBER s, 2013

1 [mmaen| o ske o[ a0 | w2t

2 Jasises | 4m2 - | 0 3 | o

3 lis3ee3s| o swe | 0 37 | To929
: -Avel:agé BN .50.7.-1 R o 39 .99.24 '.

_(1) PPM Parts Per MIIIIon (v/v) on an dry basls : :
: -.(2) Destructlon Efﬂclenc[es were calculated usmg the concentratlons




L IIQTABLED | '
: co DESTRUCTION EFFICIENCY RESULTS
" ZEELAND BOARD OF PUBLIC WORKS
‘CAT ENGINE #2 (WEST FACILITY)
S OCTOBER 4, 2013

1 | 08:55-09;55 53 | as 99,14
| 2 " ,.10:@5-11:05‘ 5.37'.'.3-' '_ - 49 169,09
3| 1424 | ."":'53970 e 99,00
B Average‘ Ny ‘5365 N 48 -9\9.‘11.

(1) PPM Parts Per Million (v/v) on an dry basis’
1_(2) Destructlon Effi c|encles were calculated uslng the concentratlons

_"\'__(

S ILL 10 TABL! 10

- CO-DESTRUCTION EPFICIENCY RESULTS |
" ZEELAND BOARD OF PUBLIC WORKS -
'EUENGINEL (RILEY STREET FACILI‘I'Y) L
'JANUARY §,2014

1 [ aomeannda | asas | sz 98,74 -
2 1'1‘-24"12'-24 I ases | ss 98,74
3 | rEsamEs | asms. [ 57 9.75
B Average B R R __456,@ | BT 98.74

(1) PPM Parts Per MIIIion (v/v) on an dry basls '
- 2) Destructlon Efﬂciencies were calculated uslng the concentratlons




SRR ¢ X 11 TABLE 11 ‘
CO DESTRUCTION EFFICIENCY RESULTS
- ZEELAND BOARD. ‘OF PUBLIC WORKS .
EUENGINE2 (RILEY STREET FACILITY)
o JANUARY 13, 2014 ‘

10| 08:44-09:44 | 4693 . |- 3.9

99,17 -
2 095310:53 | - 4738 | 44 99,07
3'_"_-" 102202 | oamz | 46 99,04
| Average | ."_”4‘73.‘8‘}. N P 43 ' 99.@9,;
(1) PPM Parts Per MIIIIon (v/v) on an dry bagls - cy
(2) Destructlon Efﬂclencies were calculated u;lng ﬂle concentratlons , ,

o ¢ & &3 TABL! 12 :
co DESTRUCTION EFFICIENCY RESULTS
-ZEELAND BOARD OF PUBLIC WORKS

R EUENGINE3(RILEYSTREETFACILITY) N
U e e JANUARY 9, 2014°. -
o1 | Au3a233 | 4714 R 98.98
2 {14134t 429 | 52 98.90
U3 | sdwus2| 0 43 | a8 9899
"Avell;ag"e'.' - .'473.9 | ae 98,96

(1) PPM = Parts Per MIIIIon (v/v) on an dry basls
(2) Destructlon Efﬂclencies were calculated uslng the concentratlons




11, 13 TABLE 13

ZEELAND BOARD.OF PUBLIC WORKS
EUENGINE4 (RILEY STREET FACILITY)
JANUARY 10, 2013 .

CO DESTRUCTION EFFICIENCY RESULTS

(1) PPM = Parts Per Millor (v/v) on an dry basis

(2) Destructlon Efﬂaencies were calculated using the concentratlons' :

1 |eeoo0 | 4mss | 3s 9904
20 10304130 | 4705 | . 44 199,06
3 *11411241'- Camy | a8 98,98
Average S 4651"* 1 .“44' ‘ 99,06

__;_f_

‘ II. 14 'I'ABLE l.4 B
: CO DESTRUCTION EFFICIENCY RESULTS'
' ZEELAND BOARD OF PUBLIC WORKS:
EUENGINES (RILEY STREET FACILITY)

JANUARY 10, 2014

1 | 13001409 | - 4888 | 39 99.20

2 | 4arasa7 ) s | L 43 99,12
3| s 26- 1626 | 4935 | 43 99.13
Average o '_ - ’4_9'0.,9." a2 99.15

L (1) PPM. = Parts Per MIIIIon (v/v) on an drv busls .
(2) Destructlon Efﬂclencles were calcuIated uslng the concentratlons

- - —
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- The results of the Co Reductlon efﬂclency sampllng are presented In Sec:tlon II Tables 1 through 14 The'.' o

) '-destructlon efﬂclency was calculated uslng the concentratlon at the Inlet and outlet of the englne catalystl :

o . The co Reductlon efﬂclency requlrement ls as follows. . : S
x Englnes EU ENGINEOOl EUENGINE011 AT THE 347 Washlngton Avenue Faclllty 70% Co reductlon or 23 f[ SR

. _‘PPM co @15% 0, on the exhaust _ " : _ .
e _.Engines ﬂt 495 WaShlngton Avenue and 8943 Rlley Street - 95% CO Reductlon or. 23 PPM CO @ 15% O; on o
the exhaust. ’ T o S

IV. SOURCE DESCRIPTI

' -The sources tested were reclprocatlng lnterna! combuatlon englnes (RIC E) of varlous makes, models,

B capacltles and ages. Catalyst was lnstalled on tha exhausts to reduce emlsslons from the englnas. 'l'he, -

, englnes were operated at a level greater than 90% of maxlmum Ioad durlng the testlng Source operatlng o

.' _data can be found in Appendrx [: %

"\r, $ AMEL_'I" N g'A_u"g AL‘! A u:r_" ICAL PROTO gg L

B he Co. reductlon sampllng was conducted on the Inlet and exhauat of the catalyst on each of the englne L
* exhausts. S : ' S
'Th'e"follc)wl'n'g're,ference test meth'ods.were employed to conduct the sampling:

*Co. Reduction Efficlency -U.S. EPA Method 10
¥ Exhaust 'oz - U.S. EPA Method 3 .

‘v.ico Reduction Efﬁclency The co sampllng was conducted In accordance with U.S. EPA Reference; "

: '1‘ Method 10." The sample gas was extracted from the Inlet and outlet of the catalyst through heated Tel'lon”. :
- sample lines which Ied to a. Thermo Envlronmental Modal 48H or 48C on the inlet and. Model 48 an the
"outlet These analyzers produce instantaneous readouts of the Cco concentratlons (PPM) Three (3) samples'



. were collected from each of the sources Each sample was slxty (60) mlnutes ln duratlon The sampllng on’ -
“-the lnlet and exhaust was conducted simultaneously. o ' |

A systems (from the back of the stack. probe to tha analyzer) callbratlon was conducted for the analyzers o

‘ prlor to. the testlng Span gases of 92, 97 PPM and 851,2 PPM, 985, 3 PPM or 1, 890 PPM CO were used to :
"establlsh the Inittal lnstrument callbratlon for the analyzers. £o callbrathn gases of 51 06 PPM, 250.2 PPM,' |
i 446 0 PPM 4925, PPM and 851.2 PPM were used to determlne the calibratlon error of the ahalyzers. After -
“each sample (60 minute sample perlod), a system zero and. system Injectlons of 446 0 PPM and 51,06 PPM |

. CO were performed to. establish system drlft of both analyzers during the test perlod Al callbratlon gases

. . used were EPA Protocol 1 Certlﬂed All the results were callbratlon corrected uslng Equatlon 7E v from Us:
o EPA Method 7E. S

The analyzers were callbrated to the output of the data acqulsltlon system (DAS) uséd to collect the data -

" from the Inclnerator All quality assurance and quallty control requlrements speclﬂed in the: method were N

'Incorporated n the performance of this determlnatlon. A dlagram of the sampllng traln is shown ln Flgure 1 e |

LV 2 0xygen The Oz sampllng was conductecl In accordance with U S EPA Reference Method 3A Servomex |
\ ' Serles 1400M gas analyzer was used to monltor the exhaust A heated Teflon. sampla Ilne was used to.

'. 'transport the exhaust gases toa gas condltloner to remove molsture and reduce the temperature. From the' o

“gas condltloner stack gases were passed to the analyzers, The analyzer produces Instantaneous readouts of -

the 0, concentratlons (%)

_The analyzer was callbrated by direct lnjectlon prlor to the testlng Span gases of 20.9% O, (amblent alr) and :

21 03% 0, were used to establlsh the' nitial lnstrument callbratlons Callbratlon gases of 12, 11%, 12,15%," -

| ‘_'6 041% & 6, 038% O, were used to determine the callbratlon error of the analyzers The sampllng system o
| (from the back of the- stack probe to the analyzer) was lnjected using the 12. 11% 02 and 6. 038% CO; gas to _

.determlne the system blas After each sample a system zero and system lnjectlon of 12. 11% 0; & 6 38% Oz.' . .

7 i were performed to. establlsh system drlft and system blas durlng the test perlod AII callbratlon gases were -
' EPA Protoool 1 Certifled - -

S0



- ",'StephanK Byrd ' o R ScottCarglIl

R The analyzers were callbrated to the output of the data acqulsltton system (DAS) used to collect the data from'
- the exhaust. A dlagram of the sampllng traln Is shown In Flgure 1 : ‘

o President o T Vice President
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