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L_INTRODUCTION

o Net\Aro'rk.Envlronme'ntal' Inc. was retained by the City of Wyandotte Depaitment of-'l\*lunicipal'Services, to
perform an emission stuciy on their Diesel Engines #1, #2 & #3 (permltted as EU- WMSENGINEl EU-

' _'-WMSENGINEZ AND EU- WMSENGINE3) The purpose of the. study was to document complrance with MDEQ' i
_ ._Alr Quallty DIVISIOﬂ ROP No. MI ROP-l32132 2010 MI ROP~82132 2010 has established the fo]lowmg
‘ 'emlssmn Ilmrts for these eng:nes under flexlble group, FGWMSENGINES

‘ e Carbon Monomde (CO) reductlon (destructlon etﬁclency) of 70% Or a formaldehyde emission i:mit :
o : of 580 parts per biflion (v/v), Dry @ 15%0, | ;
Oxides of: Nltrogen (NOX) emission limit of 35.9 Tons/Year (per 12 month rollmg ttme perlod) The

tested emission rate is used to develop an em|55|on factor :

- 'The CO reductaon was determlned by momtormg the CO concentratrons at the mlet and outlet of each

- englnes catalytrc oxidatlon emission control system The NO emrssrons were ‘only reqmred to be

determmed onone (1) engme NO was monrtored on the Eng;ne #2 exhaust only. In con]unctlon with the .

¥ NOx samplmg, the exhaust gas. parameters {air flow rate, temperature morsture & densrty) were also -

o '.'determmed in orcler to calculate the NO mass emrssron rate (Lbs/Hr) for Engme #2.

: L The testmg was desrgned to meet the requlrements of MI- ROP 82132-2010 and 40CFR Part 63 Subparts A '
e ‘& ZZZZ The followmg reference test methods were employed to conduct the sampllng

T -co ~US. EPA Method 0
'+ NO,~ U.S. EPA Method 7E
e 0 & €0, - U.S. EPA Method 3A _ e
. .f Exhaust Gas Parameters (air flow rate temperature mo;sture & denslty) U S. EPA Reference B
B Methods i through 4. | | |

_ -The samplrng was performed over the penod of October 29 through November 4 2015 by Stephan K. Byrd

- Rlchard D. Eerdmans and Dawd D. Engelhardt of Network Envrronmental Inc.. Assrstmg with the study

_were Ms. Kimberly Kemper of Wyandotte Mumdpal Servrces, Mr. Nlck Hansen of Barr Engineermg and. the y

o operatlng staff of the facrllty Mr Mark Dziadosz and Mr. Thomas Maza of the Mrch|gan Department of

Environmental Qualaty (MDEQ) Air Quallty Drwsron were present to observe portrons of the sampllng and

source operatlon



-~ IL PRESENTATION OF RESULTS -

II 1 TABLE 1

CO DESTRUCTION EFFICIENCY RESULTS

DIESEL ENGINES

* CITY OF WYANDOTTE
~ WYANDOTTE, MICHIGAN

" Diesel .
:Engine #1

" Diesel
Engine #2

. Diesel N
Engme #3.

| 10729115

(EU-WMSENGINEL) |~

11/03/15

10:04-11:04 | -

39.86

205

10:06-11:06 | 60.70, - | - . 237 96.09
0/29/45 | 11:18-12:18 | 6207 | 235 . 9623
_'-'10'/29'/15 12:26-13; 28" 6285 | 235 - | 9626
. Average | js;.‘ss'“'- 236 9619

9486

11/03/15

11:22-12:22 |

138,99 -

219

9438

(EU-WIMSENGINE?) |

11/03/15

12:39-13:39

'37.87

211

9444

: '_:Average o

| 11/04/15 .

109:07-10:07

38.90

© 50,70

o241

- 3.04

9456 .

: '-'_94!01 ; B

£11/04/15

10:17-11:17

5427

3.21°

9408

54,43

94, 25*

| - WHSENGINES)

.'11/04/15

- 11:28-12:28 |

Averagé o

(1) PPM = Parts Per Million (v/v) On A Dry Basis Corrected To 150 02 :
-“(2) The engines were operatéd at 1800 kW (99% of capacity) during all of the testing
(3) ‘MI-ROP- B2132- 2010 has estabEtshed an emusszon limit of 70% CO reductlon (destruction eﬁ‘ cnency) for these

_ engmes, :




1L 2 TABLE 2
omes OF NITROGEN (NO,) EMISSION RESULTS
. - DIESEL ENGINE #2
~ ° CITY OF WYANDOTTE
" WYANDOTTE, MICHIGAN

] R T ;a¢g=gg Awaw | NOX-3Lf
le-| “Date. | . ~Time: -] Rate: | Concentratron ‘
e I DSCFM(” ,PPM(”f,-

1 | 1y/03/15 | 10:04-11:04 | 3723 | %677 |- 25.64

o Diesel |2 lyoss.| 12212022 3,714 |0 9563 | 25.28
. Engine#2 . T — P
(EU-WMSENGINE2) | '3 | 11/03/15 | 12:39-13:39 | 3708 | 9539 . | = 25.17

"'Average‘ -] 3715 | 9503 2536

(1) DSCFM Dry Standard Cubic Feet Per Minute (Standard Temperature & Pressure =68 °F & 29. 92 In. Hg)
- (2) PPM = Parts Per Million {v/v) On A Dry | Basas ,
(3) Lbs/Hr = Pounds of NOX Per Hour




L 'DrscusSION oF _RESULTS' -

' The results of the. emlsston samphng are summarlzecl rn Tables 1 & 2 (Sect:ons II 1 & I 2) The results :

are presented as follows

L III. 1 Carbon Monoxrde (Co) Destructton Efflcrency Results (Table 1)

. =‘Table 1 summarizes the CO DE results for the dlesel engme catalytlc OXIdatlon systems as follows

e Source
. .';Tlme ‘ : e .
o e ,Inlet & Outlet CO Concentratlons (PPM) Parts Per Mrlllon (v/v) on’ A Dry Basis Corrected To’
' 15% 02 ; ; . - ‘

e CO percent Destructron Effrcrency (DE)
g -i].III-i NO, E.mis'siOn.s".",‘Th.‘e 'DleSBI E_ngine #2 NO"'érh-is-siOhs-a.re.summ‘ari‘md e zasolone

e source
- l.'.‘S_arrl'pl_e ) -
S ".Date‘ i
-’ﬁme S R , _ _
i - , c-Arr Flow Rate (DSCFM) Dry Standard Cubrc Feet Per Mlnute (Stanclard Temperature and Pressure o

_-‘i,"—ss °F and 29,92 Inches Hg) - N ) o - '
e ,VNO Concentratlon (PPM) Parts Per Mrlllon (v/v) On A Dry Basus
3 .. "_NO Mass Emrssmn Rates (Lbs/Hr) Pounds of NO, Per Hour

S IV. SOURCE DESCRIPTION

: : .:The englnes tested are 1 825 kW standby compressron |gnlt|on dlesel fuel flred engrne generators, each
o eqmpped wrth a catalyt|c oxrdatron emission control system. Testlng was performed at 1800 KW (99% of

‘ Ioad capamty) for all the englnes Process operatlng data collected dunng the sampimg can be found in

Appender



V. SAMPLING AND ANALYTICAL PROTOCOL
" Pictures of the sampling locations can be found in App'endlx'E.-
: : The.‘samp[lng m’ethods used' for the refere_hce‘ method d_et_e‘rminatlons'were‘as folloWS_: S |

: " .V 1 Carbon Monoxide The CO samplrng was conducted |n accordance with U, S EPA Reference Method B

e -':10 A Thermo Env:ronmental Model 48C gas analyzer was: usec[ to monltor the catalyst infets. A Thermo

R Enwronmental Model 48 gas analyzer was used to monrtor the cataEyst outlets Heated Teflon sample lines :

were, used to transport the inlet and. outlet gases to-a gas condit[oner to remove morsture and reduce the
o temperature From the gas condrtloner stack gases were passed to the analyzers The analyzers produce

- .4‘|nstantaneous readouts of the co concentratlons (PPM)

The anaEyzers were callbrated by dlrect mJectlon prlor to the testmg Span gases of 169 2 PPM (:nlets) and ‘ '
g - 25.10 PPM (outlets) were used to establrsh the lnltlal mstrument callbratlons Cahbrahon gases of 49.66 |
O PPM & 92.97 PPM for the ln!ets and 9.23 PPM & 15.30 PPM for the outlets were used to determlne the
, .callbration error of the analyzers The sampllng systems (from the back of the stack probes to the . -
- analyzers) were in;ected using the 9. 23 PPM or 92.97 PPM gases to determtne the system blas After- each '
sample, a system zero and system injection of 9. 23 PPM or 92 97 PPM were performed to establlsh system T

R Iclnft and syste_m l_3|as durlng the test period. Al calibration _gas_es were EPA Protocol 1 Certifi _ed.

R " ;‘-‘The analyzers were callbrated to the output of the data acquusrtaon system (DAS) used to collect the data i

s ¥ from the englnes A dlagram of the co sampl:ng tram is shown in Flgure 1.

L2 Oxldes of Nltrogen (Engme #2 Outlet only) - The NO sampllng was conducted in accordance

" 3 ‘Wlth U.S. EPA Reference Method 7E. A Thermo En\nronmental ModeE 42H gas analyzer was used to monltor Lo

the Engme #2 outlet A heated Teﬂon sample line was. used to transport the exhaust gases to a gas
-'cond:tloner to remove moisture and reduce the temperature From.the gas condltloner stack gases. ‘were

passed to the analyzer The analyzer produces mstantaneous readouts of the NO, concentrat1ons (PPM)

3 The analyzer was callbrated by dlrect m;ectlon prlor to the testmg A span gas of 2, 020 PPM was used to
L .establish the |n|t|al instrument calibration, Calabratlon gases of 486, 9 PPM and 980 O PPM were used to _
determlne the cailbratlon error of the analyzer A direct injection of 51. 97 PPM nltrogen ledee (NOZ) was

) -performed to show the conver5|on efhcaency of the monltor The conversmn eﬁ‘idency data can be found Il'l



Appendix B. The sampling system (from the back of the stack probe to the analyzer) was injected using the
980.0 PPM gas to determine the system bias. After each sample, a system zero and system injection of
980.0 PPM were performed to establish system drift and system bias during the test period. All calibration
gases were EPA Protocol 1 Certified. Qé\

The analyzer was calibrated to the output of the data acquisition system ‘@AS) x@}ito C@?'the data from
the outlet. A diagram of the NO, sampling train is shown in Figure 1. ‘900 c’i %

%Y. <

<> b

V.3 Oxygen (Outlets only) — The O, sampling was conducted in accordance wit z EPA Reference
Method 3A. A Servomex Model 1400M portable stack gas analyzer was used to monitofthe outlets. A
heated Teflon sample line was used to transport the exhaust gases to a gas conditioner to remove moisture
and reduce the temperature. From the gas conditioner stack gases were passed to the analyzer. The

analyzer produces instantaneous readouts of the O, concentrations (%).

The analyzer was calibrated by direct injection prior to the testing. A span gas of 20.96% was used to
establish the initial instrument calibration. Calibration gases of 11.99% and 5.942% were used to
determine the calibration error of the analyzer. The sampling system (from the back of the stack probe to
the analyzer) was injected using the 11.99% gas to determine the system bias. After each sample, a
system zero and system injection of 11.99% were performed to establish system drift and system bias
during the test period. All calibration gases were EPA Protocol 1 Certified.

The analyzer was calibrated to the output of the data acquisition system {DAS) used to collect the data from the

outlets. A diagram of the O, sampling train is shown in Figure 1.

V.4 Oxygen (Inlets only) — Inlet O, concentration is assumed equal to outlet concentrations based upon

previous test results,

V.5 Carbon Dioxide (Engine #2 Outlet only) — The CO, sampling was conducted in accordance with
U.S. EPA Reference Method 3A. A Servomex Model 1400M portable stack gas analyzer was used to monitor
the Engine #2 cutlet., A heated Teflon sample line was used to transport the exhaust gases to a gas
conditioner to remove moisture and reduce the temperature. From the gas conditioner stack gases were

passed to the analyzer. The analyzer produces instantaneous readouts of the CO; concentrations (%).




‘_The analyzer was cahbrated by drrect anectlon prior to the testmg A span gas of 20 42% was used to
establlsh the Iﬂltlal mstrument calibration. Callbratron gases of 12.01% and 6. 028% were used o

‘ determlne the callbratlon error of the analyzer The sampl:ng system (from- the back of the stack probe to

| the. analyzer) was mJected usmg the 6.028% gas to determlne the system bias. After each sample,

B "system zero and system Jn]ectron of 6. 028% were performed to establlsh system dnft and system bias

' : _durlng the test perlod All callbratlon gases were EPA Protocol 1 Certaﬁed

The analyzer was cahbrated to the output of, the data acqursrtlon system (DAS) used to collect the dal:a from the "

- outlet A dragram of the COZ samplmg train is shown in F|gure 1.

| ' V. 6 Mo:sture (Engme #2 Outlet oniy) The mo:sture was determrned in accordance with U, S EPA
- ‘ Method 4., The samples were w1thdrawn from the stack and: passed through a condensrng coil wrth drop

B i j,out before being passed through pre-werghed S|I|ca gel. The water collected was measured to the nearest';

‘ 1 ml and the s|l|ca gel was-re- werghed to the nearest 0. 5g. The maisture coEIected along W|th the sample
i _volume was used to determlne the percent mo:sture in the Engine #2 outEet Each sample had a minimum
' ‘sample volume of twenty—one (21) standard cubic. feet A dragram of the molsture sampling tra:n is shown

' in Flgure 2.

‘ :'V 7 Air Flows (Engme #2 Outlet only) The air flow rates were determmed in con]unctlon W|th the

- other samplrng by employmg U.S. EPA Reference Methods 1 and 2. The samphng for the source was.
- 'conducted on the 14.inch L. D. exhaust stack. A total of 12 traverse pomts (6 per samplmg porl:) were used

| for the air flow determlnatlons The sample point d|men5|0ns are shown in Appendlx E.- Velocity pressures

| were. determmed USmg an S-Type pltot tube Temperatures were measured usmg a Type K thermocouple '

e ':Oxygen and carbon dloxrde content was determmed in conJunctlon wrth the CO/NO sampimg A dlagram o

' of the arr flow samplmg train is shown |n F:gure 3 _

R. Scolt Cargll
Vice President

' StephAn K. Byrd
- Project Manage_r .
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