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L INTRODUCTION B . 7

-Network Enwronmental Inc was retamed by Spectrum Health of Grand Rap|ds, Mlch;gan to %'form

_emrssron sampl:ng on thelr engine~generator located at Spectrum Health Combined i.aboratory @Frand

L __Raplds M;chlgan The purpose of the testmg was to comply with the reqwrements of their Permit to Install \

S L7211 and the requrrements for Statronary spark lgnmon rnternal combustron engmes (40 CFR Part 60,
_Subpart 233). ‘ '

The scope of this pro_]ect was to determlne the o><|des of nltrogen (NOX), carbon monoxrde (CO), and total

’ hydrocarbon (VOC) em|55tons from the Tower 35 Generator L

SO ;_The fol!owing refe_rence test 'm'et,hods Weré émployed to conduct the sampling: o

e _Carbon Monoxide (CO) U.S. EPA Method 10
. ' . " OX|des of Nltrogen (NOy) - U S. EPA Method 7E

% Total Hydrocarbons (VOC) - U.S. EPA Methods 2508 18 | |
- '-Exhaust Gas Parameters (flow rate, temperature morsture & denSIty) U.S, EPA Methods 1
3through 4 B ' - ' |

- .Tne sampiing‘Was performéd on O’ctoberé 2018 by Stephan K“‘Byrd' R"Sc'ottlcargill and David D. -

s Engelhardt of Network Enwronmental Inc. Assrstlng with the source operat:on and data collection was Mr

: -Howard Hehrer of Spectrum Health Mr., Davrd Patterson. and Mr. David Morgan of the MDEQ Air Quahty
- s Dlvr5|on were present to observe the testlng and source operatlon







1L PRESENTATION OF RESULTS

TOWER 35 ENGINE GENERATOR (EUENGINEl) EXHAUST .

II1. 1 TABLE 1

CARBON MONOXIDE (CO) EMISSION RESULTS N

SPECTRUM HOSPITAL

: GRAND RAPIDS, MICHIGAN

_OCTOBER 9, 2018

S Time

10:23-11:23

_ ‘Rate -
,.',:DSCFM“)

2,702_“

i Flow

CO
Concentratron
- PPME

41811 _:'

lieo b
Lbs/Hr S g

489

13:37-14:37 .

12,723

394,1

465

2,706

386.3

451

i _fA\'re'rage :

© 14:58-15:58

2,710

399.2.

4.69

1y DSCFM = Dry Standard CUbIC Feet per Minute: (Standard Temperature & Pressure = 68° F & 29 92 in. Hg)
{2) ‘PPM = Parts Per Mlllan (v/v) On A Dry Basis ' .

(3) g/hp hr = grams per horsepower hour (based on englne hp hr ratmg of 1462)







: 11.2 TABLE2
OXIDES OF NITROGEN:(NO,) EMISSION RESULTS
TOWER 35 ENGINE GENERATOR (EUENGINE1) EXHAUST ,
'SPECTRUM HOSPITAL -
GRAND RAPIDS, MICHIGAN
- OCTOBER 9, 2018

e | 2702 2074 124
2| 13371437 2723 158.1 3,06 0.95

| 3_:‘_ | 14s8-15:58 2,706 1547 298 0.92
- 'Average - o '-2,3'6'0"_ 1734 334 1.04

(1) DSCFM Dry Stanciard Cubic Feet per Minute (Standard Temperature & Pressure = 68 oF & 29, 92in. Hg)
(2) -PPM ="Parts Per Million (v/v) On A Dry Basis . - .

). g/hp hr = grams per horsepower hour (based on engrne hp -hr ratmg of 1462)

i -
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: 1.3 TABLE3 S
TOTAL HYDROCARBON (voC) EMISSION RESULTS
_ - T o TOWER 35 ENGINE GENERATOR EXHAUST
" R R R - . SPECTRUM HOSPITAL
: R ’ . - 'GRAND RAPIDS, MICHIGAN

o - OC_I'OBERQ,._2018
‘_: o S Airslj:'!ov;{r" CUUTHE Methane & : VOC VOC 5
Sample |-~ Time - Rate o Concentratlon Concentratlon 1 1| MassRate - |[‘Mass: Rate-_'
R EEERT N PPM@ - PPME)- | Lbs/HE® g/hp—hrcﬁ)
1| 10:23-11:23 | 3,133 | ,"171.4' ! 272 |- 807 | 172 [ 053
o 2 | 13374437 | 3157 | - 1894 | 204 . | er4 | 196 .| - osl
- Engine #1 - . — FR _ BERE : N P RS —
."g- R 3 | 14:58-15:58 | 3,137 - 1935 . 266 - | 1048 ) 224 | 069
o ) -'A,V'é_r'ége, | 3142 | ‘1848 | 2773 - | "e23 | 197 | o061

(1) SCFM Standard CleIC Feet per. Mmute (Standard Ternperature & Pressure = 68 °F & 29.92 | in. Hg)
(2) THC PPM = Parts Per Million (v/v) Of Totat Hydrocarbons On A Wet Basis As Propane

[. (3) Methane PPM = Parts Per Million {v/v) Of Methane On a Dry Basis

~.(4) VOC PPM = Part Per Million (v/v) of VOC (THC Minus Methane)

(5) VOC Lbs/Hr = Pounds Of VOC (THC Minus Methane) Per Hour Calculated As Propane

 (6) VOC g/hp-hr = grams per horsepower hour (based on engine hp-hr rating of 1462).
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e | " All raw CO sampl_e_ data _was_ cai_ibration corrected uSithqua'tﬂEon 7E-5 from U.S, EPA Method 7E.~ -

The resuits of the emission sampling are summarlzed in Tables 1 through 3 (Sechons i through II 3)

a -.,The resuits are presented as follows:

' "~Table 1 Carbon Monoxrde (CO) Emsssron Results Summary . ;

e Sample

e T|me o o
UL ey Air Flow. Rate (DSCFM) Dry Standard Cubic Feet per Minute (STP 68 °F 8.29.92 1 in. Hg) _'
) CO Concentratlon (PPM) - Parts Per Miillon (v/v) ona Dry Ba5|s
. co Mass Emrssnon Rate (Lbs/Hr) - Pounds of CO Per Hour :
. -.CO Mass Emissron Rate (g/hp hr) grams per horsepower hour

1ML 2 NOx L R _
Table 2 - Oxides of. Nitrogen (NO ) EmEs‘sion_'Res‘u_Ets Summary
. Sample, - - | o
e Time, | SR : - C
' e 'Alr Flow Rate (DSCFM) - Dry Standard Cublc Feet per Minute (STP = 68 °F & 29. 92 in. Hg) -
: -:"o.' NO Concentratron {PPM) - Parts Per Million (v/v) onaDry Basrs K ‘ ; '
. NO Mass Emrssron Rate (Lbs/Hr) Pounds of NOy Per Hour

: i .. N,O Mass Emlsslon Rate (g/hp- hr)_ grams per horsepower .hour' ) i |

* . All'raw NO, sample data was calibration corrected using Equation 7E-5 from U.S. EPA Method 7E. |

_ III 3 VOC _ : y
Table 3 Total Hydrocarbon (VOC) Emrssnon Results Summary
' Sample A
Tlme o T L -
Arr Flow Rate (DSCFM) Standard Cub;c Feet per Msnute (STP = 68 °F & 29 92 in. Hg)
: . 5' o







ce . kTHC Concentratlon (PPM ) Parts Per Million of THC (v/v) on a Wet Basls as Propane .

- - Methane Concentratlon (PPM) Parts Per Miillon of Methane (v/v) on a Wet Basis- - |
e VOC Concentratron (PPM) Parts Per Million of VOC (THC Minus Methane) as propane .

' : LI VOC Mass Emlssron Rate (Lbs/Hr) - Pounds of VOC (THC Minus Methane)} Per Hour -

o . ‘VOC Mass’ Emissron Rate (g/hp hr) - grams per horsepower hour,

Al ral\)'rr VOC s_ample:dé:ta was calibrati_on_cdrrecfed using Equation 7E-5 from U.S. EPA Method 7E,.

o The methane concentratlons were converted to a propane basis | usmg a response factor of 3.00 (PPM _
'-Methane as Propane = PPM Methane/3 0 the VOC results were ca!culated taklng the THC results minus .
_— .the methane results (on a propane bas1s) '

a 'III 4 EI'HISSIOI‘I lelts o

-The emlssmn Irmits as specrfled in Permit No 72 11 are as foliows

_ Test Parametet -

co | 40g/hphr-
NO, ' 2.0 g/hp-hr
voC 3 . 10g/hp-hr

. 1V. SOURCE '-Des'cR_:PTIoN o

' - 'The source sampled was. Tower 35 Englne Generator Wh!Ch isa natural gas ﬂred emergency englne— o o
ke lgenerator (CAT (53516) The rated capacuty of this engme is 1462 bhp Source operatmg data durmg the
.--‘_testmg can be found in Appendlx B.







V. SAMPLING AND ANALYTICAL PROTOCOL

= The samphng locatron was on the 14 inch 1.D. exhaust stack wrth 2 sample ports in a Iocatlon
- approxrmately 6 duct drameters downstream and apprommately 4 duct’ dlameters upstream from the

. nearest cllstu rbances

= V 1 Carbon Monoxrde The CO sampllng was conducted in accordance with U S EPA Reference Method

'10 A Thermal Enwronmental Model 48C gas analyzer was used to monitor the exhaust, A heated Teflon

- 3 sample line was used to transport the exhaust gases toa heated manifold and then to agas condrtloner to

i ‘remove morsture and reduce the temperature From the gas condltloner Stack | gases were passed to the -

= ,‘analyzer The analyzer produces mstantaneous readouts of. the CO concentratlons (PPM)

““The analyzer was caiibrated by direct lnjer:tion prlor to the testlng A span gas, of 985.3 PPM was used to_ -~

o '__jestablrsh the lnrtlal mstrument calrbratlon Calrbratlon gases of 254 0 PPM and 498.0 PPM were used to

‘ .determlne the calibration error of the analyzer The sampimg system (from | the back of the stack probe to

Qe the analyzer) was lnjected using the 498 .0-PPM gas to determine the system blas After each sample a

- system zero and system |nJect|on of 498.0 PPM were performed to establlsh system cErlft and system bIaS _' o

- ‘:.gdurmg the test perrod All calrbration gases were EPA Protocol 1 Certlfled

o "The analyzer was oallbrated to the output of the data achiISltIOl’l system (DAS) used to collect the data from :
.- the exhaust The analyzer averages were corrected. for calibration efror and drift usmg formula EQ. 7E-5
B ‘_from 40 CFR Part 60, Appendlx A Method 7E. A dragram of the samplrng tram is shown in Flgure 1

o V.2 0xrdes of Nltrogen - The NO sampllng was conducted in accordance wrth Us. EPA Reference

"Method 7E A Thermal Envrronmental Model 42H gas analyzer was used to monltor the exhaust. A heated
jTeflon sample line was used to transport the exhaust gases to & heated manrfold and then. to a gas -
'_conditloner to remove mousture and reduce the temperature Frorh the gas conditioner stack gases were

_'passed to the analyzer The analyzer produces |nstantaneous readouts of the NO concentratrons (PPM)

"The analyzer was callbrated by direct ln]ectlon prlor to the testlng A span gas of 486.9 PPM was used to

- } _establlsh the initial rnstrument callbrat:on Cal:bratlon gases of 124, 0 PPM and 250 1 PPM were used fo

: determme the callbratron error of the'analyzer. A direct |nJect|on of 49 6 PPM nltrogen dioxide (NOZ) was

. performed to show the conversron efficiency of the manitor. The conversron efficiency was 94. 35% (46.8

- PPM) The sampllng system (from the back of the stack probe to the analyzer) was rn]ected usrng the







- 250 1 PPM gas to determlne the system bias. After each sample, a. system zero and system injection of

o 250 1 PPM were performed to establssh system drift and system blas during the test period. All cahbrat|on

. gases were EPA Protocol 1 Certlfred

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

T .the exhaust. The analyzer averages were corrected for cahbratron error and drift using: formula EQ.7E- 5

o from 40 CFR Part 60, Appendrx A, Method 7E A dragram of the samplmg traln is shown in Figure 1

‘JV 3 Total Hydrocarbons (THC) - The THC sampling was- conducted in accordance W|th us. EPA

| Reference Method 25A A JUM. Model 3-500 flame ronlzatron detector (FID) anatyzer was used to momtor

. the exhausts Sample gas was extracted through a heated probe A heated Teflon sample line was used to

; transport the exhauet gases to a heated manrfold and then to the analyzer. The analyzer produces

' _mstantaneous readouts of the total hydrocarbon (THC) concentratrons (PPM)

| The analyzer was callbrated by system 1n3ect|on (from the: back of the stack probe to the analyzer) pnor to

-the testrng A span gas of 491, 0 PPM was used to establish the rnrtlai mstrument callbrat|on Calibration

_ : ‘gases of 151.1 PPM and 247.1 PPM were used to determrne the calrbratron error of the araalyzer After each
' ¥ sample, a system zero and system mJectron of 151.1 PPM were performed fo establrsh system dnft and
' system bias durlng the test perrod All.calibration gases used were EPA Protocol Propane Callbratron Gases.

: Three (3) samples were coliected from the exhaust Each sample was S|xty (60) mrnutes in duratlon

_.The analyzer was callbrated to the output of the data acqursrtlon system (DAS) used to collect the data from .

' 'the exhaust The analyzer averages were. corrected for calibration error. and drift-using formula EQ. 7E-

o from 40 CFR Part 60, Appendrx A Method 7E. Frgure lis a dlagram of the VOC sampllng tram

Vv, 4 Methane The methane samipling was conducted in accordance U S. EPA Method 18, Integrated
o bag samples were coliected in Tedlar bags dunng each of the three srxty minute runs,

.-‘.The samp[es were overnrghted to the laboratory for analyS|s The samples were analyzed by gas

" _ chromatograph for methane m accordance with the method _All the quality assurance and quality contro[ -

- .-procedures hsted in the methods were. rncorporated in the samplrng and. analysrs







V.5 Exhaust Gas Parameters - The exhaust gas parameters (alr flow rate temperature, moisture and
denSIty) were determzned in conjunctlon with the other samphng by employlng U.S, EPA Methods 1 through |
4l A Orsat bag was collected from the exhaust of the moisture train. The bag was analyzed by Orsat for O,
o and 0, Three (3) veloaty traverses and one (1) moisture sample were co]lected All the quallty _
_ ,assurance and quahty control procedures Ilsted in the methods. were mcorporated in the samplmg and

- analysrs

"""-'fr_ri'.eport was prepared by: 4_ Camml . _ e T Thls report was revuewed by:

. Step'anK Byrd L ~ - L
PreSIdent e S Vice President -
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