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- Netwbrl.(.Environm'entai Inc was retained by the Clty of Wyandotte Department of 'Municipal Services to - '

. :perform an emrssron study on their Diesel Engmes #1 #2 B#3 (permrtted as EU- WMSENGINEI EU~

_ -WMSENGINEZ AND EU WMSENGINE3) The purpose of the study was 10 document comphance wrth MDEQ

e Air Quahty D|V|sron ROP No. MI- ROP B2132-2010 MI ROP B2 132 2010 has establlshed the foIIowung .
:"'..emisston limits for these englnes under ﬂex1bie group, FGWMSENGINES ' -

o . Carbon Monoxrde (CO) reductlon (destructlon efﬁcsency) of 70% Or a formaldehyde em:ssron ||mrt

o E -: _.of 580 parts per billion (v/v), Dry @ 15% 02 N L '

+  Oxides of Nltrogen (NOx) emission |imlt of 35.9 Tons/Year (per 12 month rolling time perlOd) The i
B "_-tested em]SSIOFI rate is used to develop an emtssron factor. ' |

i The co reductlon was determlned by monitor:ng the CO congentrations at the lnlet and outIet of each

=__englnes catalyttc oxrdatron emlsslon control system The NOy emrssrons were oniy reqmred to be

- . determined on one (1) engine NOx Was monttored on the Englne #1 exhaust only.. In conJunctlon W|th the

: o .NOx sampllng, the exhaust gas parameters (alr flow fate, temperature, mousture & densnty) were also
o determlned,.‘_;n.order to \calculate the NOx mass emtsslon rate’ (Lbs/Hr) for_ Englne, #_1.

| The testlng was desrgned to meet the requrrements of MI -ROP- 82132 2010 and 40CFR Part 63 Subparts A
& ZZZZ The folIoWI ng reference test methods were employed to conduct the samphng '

f‘ - ‘co u S. EPA Method 10

¢ NOx=U.S. EPA Methiod 7E

"+ 0:8C0y~ U.S. EPA Method 34 S __
v 0 Exhaust Gas Parameters (arr ﬂow rate, emperature, molsture & dens1ty) UL S EPA Reference
s ”Methods 1 through 4. . '

b ".,The samp!rng was. performed overthe perlod of October 16- 17 2017 by Stephan K Byrd Rlchard D

.Eerdmans and Pavid D. Engelhardt of Network Envrronmental Inc. Assrstlng with the study were Ms;

'K:mberly Agee of Wyandotte Munscrpal Servrces, Ms. Rose Greene of Barr Englneerrng and the operatlng

' staff of the facmty Mr, Mark Dziadosz and Ms.' Gina H:nes of the Mlchlgan Department of Enwronmental

"_Quaiity (MDEQ) Alr Quaiity DIVESIOH were: present to observe portrons of the sampllng and source '
o : operatron ' ' ' ' ' '




*/IL; PRESENTATION OF RESULTS

IT1 TABLE 1 _
co DESTRUCTION EFFICIENCY RESULTS ‘
. . DIESEL ENGINES - - '
..., CITY OF WYANDOTTE
- 'WYANDOTTE, MICHIGAN

.Dleséll _
. - Enginé #1
(EU-WMSENGINEl)

D;eéel
Englne #2 ‘
--(EU WMSENGINEZ)

Diesel
" Engine #3

'.K_(EU WMSENGINE3) '

10/17/17 |

09:20-10:20 | ° ¢

10/17/17 .

10:36-11:36

10/17/17 |

11:52-12:52.

- Average

10/16/17

14:11-15:11

| 10716717

: ‘15".‘21-’16'21‘

3456

229 -

o+ 9338 -

16 31 17 31

235

10/16/17

Average

10/16/17 |

109:40-10:40

3468

- 34,59

46,48

268

9323

93,42 -

| 10/16/17

11:09-12:09 |

- 48_.89. =

3,07 -

ez

| 10716717

12:18-13:18 |

48,79 "

- 313

- 93.59

| _A\iéfage

| 48.-°5 )

(1) PPM = Parrs Per MlEhon (v/v) On A Dry Basns Corrected To 15% O;

296

~'(2) The engines were operated at apprommately 1800 kw (99% of capacity) durlng all of the testing
(3) MI—ROP~32132 2010 has estab!rshed an emlsszon ilmlt of 70% CO reduction (destruct!on effi CIency) for these
AT engsnes ' L . _ :




= ]| (eu-wmsenGInEL) | 3 107717 | 115212:52 | 3944 | 10032 | 2826

IL2 TABLE2 -~ . ‘ ,
omes OF NITROGEN (NOx) EMISSION RESULTS
. .. . DIESEL ENGINE #1 .
' CITY.OF WYANDO1TE_'
~WYANDOTTE, MICHIGAN

Alr Flow |
Rate -

1. | 10/17/17 | 09:20-10:20 | 3851 | 9905 | 2725

_Diesel 2 | 171717 | 10 36- 1136 | 393 . | 9956 | 2799
-Engine#1. - ' ' - ' —

Average | | 3910 | 9964 | -27.8& -

(1) DSCFM Dry Standard CUblC Feet Per Mmute (Standard Ternperature & Pressure = 68 oF: & 29. 92 In Hg)
(2) PPM.= Parts PerMillion (v/v) On A Dry Basis ‘ o _
(3) ‘Lb_s,’l-_lr = Pounds of NOxPer Hour




L pad DlscusSIo_N OF REsULTs

The results of the emission samplrng are summarized in Tables 1& 2 (Sect|ons 1L, 1 & 1L 2) The results w

) are presented as follows

- _:_III 1 Carbon Monoxsde (CO) Destruction EfflCiency Results (Table 1)

Lo Table 1 summarizes the co DE results for the diesel eng;ne cataiytrc oxidation systems as follows

e Source

« ‘Sample
e Date -
S - _. "T|me _ L » : . o
3 ;'- : t-Inlet & Outlet CO Concentratlons (PPM) Parts Per M|l|10n (V/v) On A Dry Basns Corrected To
5% 0y '

e _'-,CO Percent Destruct[on EfflClency (DE)

III 2 NOx Emlssmns (Table 2)

' The D:esel Engzne #1 NO’x emlssrons are summarrzed in Table 2 as follows

. : S:ou.r_cef.'--"-" |
e Samile
E - | 'Dat'e' i

- 'Tlme . o e o
- '_‘Arr Flow Rate (DSCFM) Dry Standard Cubrc Feet Per Mmute (Standard Temperature and Pressure _ K
| ._"_:‘—68°Fand29921ncheng) ST e | B
L . -._NO,( Concentratlon (PPM) + Parts Per Million (v/v) On A Dry Basrs L
e NOile_Iass Eml_ssron Rates ._(Lbs/l-lr) - Pounds of NO, PerHour

-~ IV. SOURGE DESCRI_PTION L

Y The englnes tested are 1 825 kW compresslon Ign|t|on d|esel fuel fired englne generators each equ1pped

B wuth a catalytlc oxidation emlssron control system Testrng was performed at approx;mately 1800 kW

7 :1'(99% of Ioad capacrl:y) for all the englnes Process operatmg data collected during the samplmg can be L
- found rn Appendlx F ‘ ' : - : _ o




V. SAMPLING AND ANALYTICAL PROTOCOL

L A T_he'sampling.methods used for the'_reference' method determinations were as foilows: - -

' A'A 1 Carbon Monoxade The Cco sampllng was conducted in accordance with: U S EPA Reference Method

10 A Thermo Enwronmental Model 48C gas analyzer was used to monltor the. catalyst inlets A Thermo

T Enwronmental Model 48 gas anaiyzer was used to monttor the catalyst odtlets Heated Teflon sample Irnes

were used to transport the |nlet and outlet gases toa. gas condltloner to remove. monsture and reduce the o
temperature From the gas condltloner stack gases were. passed to the analyzers The analyzers produce e
s ~|nstantaneous readouts of the CO concentratJOns (PPM) '

' .The analyzers were callbrated by drrect anectlon pr|or to the testlng Span gases of 169 3 PPM (mlets) and'

: ‘ 15 2 PPM (outlets) were USed to estabilsh the initial |nstrument calibrations. Callbratlon gases of 49.5 PPM -

o & 89 7 PPM for the |nlets and 6. 12 PPM for the outlets were used. to determme the callbratlon error of the |

: analyzers The sampllng systems (from the. back of the stack’ probes to the analyzers) weré Injected using y -
- the's, 12 PPM gas (outlets) and the 89.7 PPM gas (rnlets) to determlne the system bias. After each sample,

' _‘Ta system zero and system rnJectlon of elther 6. 12 PPM or 89 7 PPM were performed to establlsh system drift

and system b|as durrng the test penod All calrbrahon gases were EPA Protocol 1 Certlfzed
| ﬁThe analyzers were callbrated to the output of the data acqursltion system (DAS) used to collect the data S

‘ from the engmes A dlagram of the Cco samplrng traln |s shown in Flgure 1

.V 2 Ox:des of Nltrogen (Englne #1 Outlet Only) The NOx sampling was conducted in accordance S

_‘wrth U S. EPA Reference Method 7E. A Thermo Env:ronmental Model 42H gas anaiyzer was- used to

S : ITIOI'lltOl’ the Engine #1 outlet A heated Teflon sample fine was used to transport the exhaust gases toa -

o -gas condttloner to remove morsture and reduce the temperature From the: gas conditloner stack gases : &

C ', ”were passed to the analyzer The analyzer produces lnstantaneous readouts of the NOx concentrations

i (PPM)

L "'-f.The analyzer was callbrated by, dlrect |n3ect|on pnor to the testlng A span gas of 2, 513 PPM was used to '

H _establish the mltiai lnstrument callbrat:on A callbratron gas of 1, 220 PPM was used to determlne the

: "callbratlon error of the anaEyzer A direct ln]ectlon of 49 6 PPM nrtrogen droxrde (NOz) was pen‘ormed to

' __'show the conversron efﬁcrency of the monitor. The conver5|on effrcaency data can be. found in Appendix B o

RO IThe samphng system (from the back of the stack probe to the analyzer) was injected uslng the 1 220 PPM



o J gas to determlne'the system bias.. After each sample, a system zero and“system injection of 1,220 PPM

_ ‘ were performed to establish system drlft and system blas dur|ng the test perlod AllL cal:bratlon gases were’
o EPA Protocol 1 Certlfled ' '
L f'The analyzer was callbrated to the output of the data acqussrtlon system (DAS) used to collect the data from

- ,j;the outlet A dlagram of the NOx sampllng tram is shown in Flgure 1.

V.3 Oxygen '(Outl'ets only) - The 0: samp]ing was-conducted 'in'aCCOrdance'WIth u.s. 'EPA Reference /

: ".f-.:Method 3A; A Servomex Model 1400M portable stack gas analyzer was used to monrtor the outlets A

- heated Teflon sample line’ was used to transport the exhaust gases to'a gas condltloner to remove m0|sture '
'and reduce the temperature From the gas condltroner stack gases were passed to the analyzer The '

"_ : analyzer produces mstantaneous readouts of: the 02 c0ncentrat:ons (%)

o The anaIYZer was cal:brated by dlrect |nJect|0n prlOf to the testing A span gas of 20. 95% was USEd to

8 ‘_estabiish the El‘lltla| lnstrument calrbratlon Calsbrat:on gases of 12.0% and 5, 99% were used to determrne

' ___the cal:bratlon error of the analyzer The sampling system (from the back of the stack probe to the

: analyzer) was JnJected usmg the 12. O% gas to determlne the: system blas After each sample, a system o
o 'zero and system thect:on of 12 0% were performed to establlsh system drift and system blas dunng the

e i test per|od AII callbratlon gases were EPA Protocol 1 Cert|fled

L f The analyzer was callbrated to the output of the data acqursrt:on system (DAS) used 10 coiIect the data from the '

iy ":'t'-'outlets A diagram of the Oz sampling train Is shown in F:gure 1.

PR V. 4 Oxygen (Inlets Only) - Integrated bag samples were collected on the mlets of each engme dunng

i 'each of the three (3) test runs The bags were run on the o) analyzer to conf rm that the inlet -

. ‘3concentrat|ons equaled the outlet

| fV 5 Carbon Dloxme (Englne #1 Outlet Only) The COz sampllng was conducted in accordance wuth
' U S EPA Reference Method 3A. A Servomex Model 1400M portable stack gas ana]yzer was used to monltor

S the Engrne #1 outlet A heated Teflon sample line was used to transport the exhaust gases. to agas..

L :'condltloner to remove Fmoisture and reduce the: temperature From the-gas condltloner stack gases were

I . :,-‘passed to the analyzer The analyzer produces lnstantaneous readouts of the COz concentratrons (%)




o ) The a'halyzer was calibrated by direct'injectlon' p'rior to the testing. A span gas of 20. 42% Was used to

' establlsh the lmtlal mstrument calibration. Callbratlon gases of 12.2%. and 6 03% were used to determine

_the callbratlon error of the analyzer The sampllng system (from the back of the. stack probe to the -
_analyzer) was |nJected uslng the 6 03% gas to determine the system blas After each sample a system -
L ,zero and system In]ectlon of 6 03%. were performed to establlsh system drlft and system bias durmg the o

L '. teSt penod All calsbratron gases were EPA Protocol 1 Certlfled

. : .The analyzer was callbrated to the output of the data acqulsrtlon system (DAS) used to collect the data from the
. outlet A diagram of the COp_ sampl:ng trainis shown in Frgure 1. ' '

- fV 6 Mo:sture (Englne #1 0utEet On!y) The monsture was determlned in accordance wuth U S EPA

'_'Method 4 The samples were wrthdrawn from the stack and passed through a condenslng corl W|th drop

" ) out before bemg passed through pre~weighed sifica gel The water collected was measured to the nearest

o 1 mi and the 5|I|ca gel was re-welghed to: the nearest 0.5 g The m0|sture collected along w1th the sample ;
' .‘;volume was used to determlne the percent moisture in the Englne #1 outlet Each sample had a minimum
: ‘_"‘--'sample volume of twenty one (21) standard cublc feet A diagram of. the m0|sture samplsng traln is shown
. in- F|gure 2 . ' : '

- ":"'V 7 Alr Flows (Englne #1 Outlet Only) The alr flow rates were determlned in conJunctlon W|th the -

S other samp[lng by employing U.S. EPA Reference Methods 1and 2. The sampling for the source was 2

o ',conducted on the 14 |nch L D. exhaust stack A total of 12 traverse pornts (6 per sampling port) were used |

o .for the alr flow determlnatlons The sample pornt dlmen5|ons -are shown in Appendlx E. Ve[ocrty pressures

' -were determined usrng an S- Type DltOt tube Temperatures were measured using a Type K thermocouple

Vi President:

o _'VOxygen and carbon d|o><|de content was determlned in conJunctlon W|th the ‘CO/NO sampllng A dlagram ' '_ .

- ""of the air flow samp!lng train is shown in Flgure 3_.

Th|s report was prepared by

Thi report was reviewed by:

‘David D Engelhar_dt - |
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