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L INTRODUCTION

" Network Environmental, Inc. was retained by the Zeeland Board of Public Works, to perform an emission -
"study on their R I.C. E (Redprocatmg Internal Combustion Engtnes) located at thelr Wash;ngton Avenue
-facrllty |n Zeeland MI. These engtnes are perm|tted in M[ch|gan Department of Envxronmental Quality

' ‘ (MDEQ) A|r Quality Division ROP No. MI-ROP- B7977- 2017 as EU ENGINEOil EU- ENGINEOlO EU-

ENGINE009 EU-ENGINEQOS, EU- ENGINEOO? EU ENGINEOOZ and EU- ENGINEOOI The purpose of the
study was to document comphance with MI—ROP~B7977-2017 The followrng emlssmn limits have been
L establlshecl for these engines: '

e 3 Carbon Monoxide (CO) red'u_cltion (destruction &fficiency) of 70% Or 23 PPM @ 15% Oz.

: The Cco reductlon was determined by monrtorlng the CO concentratlons at the |nlet and outlet of each

e engme 's. catalytlc Odeatlon emission control system. -

' 'The testmg was de5|gned to meet the requrrements of MI- ROP B7977 2017 and 40CFR Part 63 Subparts A
. - & ZZZZ The followmg reference test methods were employed to conduct the samplmg

. © '.—U.S. EPA Method 10
o 0,8C0;-U.S, EPA Method 34

. The sampling was performed_ouér the period of August 7-10, 2018 by Stephan K. Byrd and David D.

s Engelhardt of Network Environmental, Inc. ‘Assisting with the study _were Mr. Robert Mulder of the Zeeland

Board of Publlc Works and the operating'st'affgof the facility Mr, Tom Gasloli and Ms. 'Kaitlyn ‘Devries of the

B . 'Mlchigan Department of Env;ronmental Quality (MDEQ) Air Quallty D|V|5|on were present to observe

- portions of the sampllng and source operatlon
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" IL PRESENTATION OF RESULTS

. n 1 TABLE1
R " CO DESTRUCTION EFFICIENCY RESULTS .
PR | R RECIPROCATING INTERNAL COMBUSTION ENGINES (R.I.C E),
B | I ©©  WASHINGTON AVENUE FACILITY
- ZEELAND BOARD OF PUBLIC WORKS
‘ ZEELAND, MICHIGAN :

08/07/18 '09 145- 0: 45

Engtne |2 ’08/07/18 10:57-11: 57] 2, 01 5045 | . 7697

(EU ENGINEOIU’" .3 | 080718 12 10-13: 10| 22088 | sz | 7728

_Average  2,1_8;52: | so0s | 7730 ||

|t | os07/18 | 15:26-16:26 | 23297 | 52090 | 7764

| engnesto |2 _5_-,’_,‘*08107/18 16537'-17'37' 23749 | 5225 | 7800
| euenemEeoto) [ |

3 :v08/07/18 17 49 1849 | 23841 | 5203 | 7818

‘ Average l e 23629 . 5212 7794

1 | 08/08/18 | 08:55-09: 55_;__ 30422 | 5658 | 8140
Engme w2 ' ', _0§3/08/_18‘ 10 11- 11 11'» 34308 &7 | 'ﬁ'é_1,.-"1,211,

(EU ENGINE009)’;:‘ 3 | 08/08/18 11 23 12 23| 34582 | 6390 | 8152

| Avérage, S ';33.'.1_-04”  6L76° | . 8135

(1) PPM = Parts Per Millon (v/v) On A Dry Basis Corrected To 15% 05— S .
(2) MI-ROP-B7977-2017 has esta bllshed an ermss:on I|m|t of 70% CO reductton (destruction eff‘ c:ency) for these :
engmes . o . . . ,

. <_n‘
!
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. II 1 TABLE 1 (CONTINUED)
co DESTRUCTION EFFICIENCY RESULTS : S
RECIPROCATING INTERNAL COMBUSTION ENGINES (R I C E.) L
 WASHINGTON AVENUE FACILITY ' '
ZEELAND BOARD OF PUBLIC WORKS

R ZEELAND MICHIGAN

Engtne #7

Englne #1

| 08/08/18

13:45-14:45

22565

' 1993

sa17 |

engnews |2 | O8f08/16

14-56 15-56? :

23541

2048

91.29

(EU-ENGINEQOS) 1} = 5 | 08/68/-1’8

16 07 17 07,

- 236 45 E

2015

- 9148

- | o8/09/18

Average

08:45-09:45

26845 |

2019 |

42,65

9131

| st

08/09/18

09'58-10'58 |

280.63"

8359

(EU ENGINEOO?). {5 '108/09/18

11 09 12 09 |

27002

’ ;'83 31

Average

08/09/18

”15-05-1‘6'-05 :

| 27303

4459

29.32

.83, 67

| os/o9/18 |

16 15 17:15

346,67

9193

(EU ENGINEUOl) B

17 26 18 26'

| 34658

2789

| 08/09/18

Average

N "34}7.53.

(1) PPM Palts Per Mlillon (v/v) On A Dry Basas Corrected To 15% 0,

(2 MI- ROP—B7977-2017 has esta bllshed an emlss;on fimit of 70% CO reducflon (deﬂructlon effqency) for these ‘
engines ’ . . I . . . '

9195

: '9.1-533 .




- IL 1 TABLE 1 (CONTINUED) :
- 'CO DESTRUCTION EFFICIENCY RESULTS ‘
* RECIPROCATING INTERNAL COMBUSTION ENGINES (R.I C. E.)
: " 'WASHINGTON AVENUE FACILITY .
ZEELAND BOARD OF PUBLIC WORKS
’ ZEELAND MICHIGAN o

08/10/18 | 08:38-09:38

Englne#Z 2 | 08/10/18 | 09:52-10:52 | 340.97 | 17.79° | 9478

(EU ENGINEOOZ)

3 08/10/18 11:05-12:05 | 34352 | 1682 | - 9510 . ||

Average - : 1 343.43 17.96 | 94 77

(1) PPM Parts Per Mlllion (v/v) On A Dry Ba5|s Corrected To 15% 02 ’ B
(2) MI- ROP—B7977—2017 has estabhshed an emission ||m1t of 70% Co reductuon (destructlon efﬁqency) for these
R engmes ‘ y o S : - : : :




 'IIL_DISCUSSION OF RESULTS

The re'sul't_s of _the"_ernission sampling are summarized in Table 1 (Section IL.1).  The results are preSe_nted .
“as follows: ' ' ‘ : o '

“III 1 Carbon Monoxrde (CO) Destruction Efflc:ency Results (Table 1)
E Table 1 summarlzes the co’ DE results for the englnes as follows '

_-”_ Source
_ - -Sample -
e

= Inlet & Outlet CO Concentratlons (PPM) Parts Per MlEIion (v/v) On A Dry Ba5|s Corrected To .
15% Oz P ' : o '

< o Percent Destructlon EffiClenCV (DE)

o iv.SoﬁRca‘D_E.'SCRIPTION j

'--:The sources tested were recaprocatlng Internal combustron engmes (R L C.E. ) of various makes models

_capadtles and ages. Catalysts were mstal!ed on the exhausts to reduce erhissions from the engmes The '

' engines were operated ata level greater than 90%:of maX|mum load durlng the testmg Process operatmg

) -_data coIlected durlng the samplmg and engine spec;ﬁcations (as listed in the ROP) can be found in Appendlx_ .

V. SAMPLING AND ANALYTICAL PROTOCOL

o . The sampllng"‘_rnet_hods used for the reference method_determinations were as follows: -

B 'V 1 Carbon Monoxnde The CO sampllng was conducted in accordance wrth u. S EPA Reference Method
i =10, A Thermo Envrronmental Model 48C gas analyzer was used to- monrtor the catalyst mlets A Thermo _ |
L ‘Enwronmental Model 48 gas analyzer was used to monrtor the catalyst outlets Heated Teflon sample Ilnes
' were used to transport the inlet and outlet gases to a gas condttloner to remove moisture and reduce the

o (ternperature ‘From the gas conditloner stack gases were passed to the analyzers The analyzers produce

e . mstantaneous readouts of the co concentratlons (PPM)

s _ ‘The analyzers were cailbrated by dlrect inJectlon prior- to the testlng Span gases of elther 985 3 PPM or -

4 - 498 0 PPM (mlets) and e;ther 169, 2 PPM or 89 7 PPM (outlets) were used to establish the initial mstrument
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" calibrations. Calibration gases of 498.0 PPM, 254.0 & 169.2 PPM for the inlefs and 89.7 PPM & 49.5 PPM

_ 7 “"'for the outlets were used to determine the callbratlon error of the anaiyzers The sampllng systems (from

B ,'the back of the stack probes to the analyzers) were lnjected usung either the 89.7 PPM gas or the 49.5PPM "
- , gas (outlets) and either the 498.0 PPM gas or the 254.0 PPM gas (|nlets) to determme the system bias.

o After éach Sarnple, a system zero'and system injection. of either 498.0 PPM , 254 0, 89.7 or 49.5 PPM were -

- : _'.performed to establlsh system drift and system b|as dunng the test penod AII callbrat:on gases were EPA

| B R_-'ProtocolICertiFecl e

The analyzers were callbrated to the output of the data acqursmon system (DAS) used to co!!ect the data o :

: :,‘from the englnes A dlagram of the Co sampl:ng traln is shown ln ‘Figure 1,

o V., 2 Oxygen (Outlets Only) The 02 sampllng was conducted in accordance W|th u.s. EPA Reference -
| ‘-'Method 35 A Servomex Model 1400M portabie stack gas analyzer was used to mon:tor the outlets A _
:‘ _ -'heated Teflon. sample Eme was used to transport the exhaust gases to-a gas condltroner to remove mossture
fand reduce the temperature From the gas. conditioner stack gases were passed to the analyzer The '
S anaiyzer produces lnstantaneous readouts of the 0z concentratlons (%) ' '

'. : ’The analyzer was cahbrated by dlrect |nJect|on pnor to the testlng A span gas of 21.0% was used to
S 'establlsh the lnltial lnstrument cailbratlon Callbratlon gases of 12.1% and 5.94% were used to determine
:  “the cahbratlon error of the analyzer The sampllng system (from the back of the stack probe to the
| i -analyzer) was |nJected usmg the 12, 1% gas to determme the system’ blas After each sample, a system
: ‘ji_zero and system |nJect|on of 12, 1% were performed to establish system dnft and system bras dunng the
" test penod AII cailbratlon gases were EPA Protocol 1 Certifled '

The analyzer was calibrated to the output of the data acqwsrt[on system (DAS) used to coltect the data from the
o #outlets A dlagram of the Oz samp!rng train is shown in Figure 1.

v. 3 Oxygen (I"“Ets °"|V) - Integrated bag Samples were collected on the inlets of each engine dunng
- .~each of the three (3) test runs. The bags were run-on the Oz analyzer to conftrm that the lnlet
B COﬂcentratlons equaled the outlet
- ="Th‘5'_.r.ep°ft_ was prepared by s
- DavidD. En.gelha‘rdt - ED
. Vice President - - RECE!V

"  AB3OLN

~ This report.was_rev'iewed‘by':- o

Stephan K, Byrd =~ . - L
- President -
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