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" “-_""Network Envrronmental Inc Wwas retalned by Spectrum Heaith of Grand Raplds Mlchrgan to perform _
' .j’semrss:on samplmg on then‘ engme generator Eocated at Spectrum Hea Ith Comblned Laboratory i Grand “ ,
ol Raplds, Mlchlgan The purpose of the testlng was to comply with the requ:rements of thetr Permlt to- Install
k _3:,'5]’72 11 and the requrrements for statlonary spark |gnrtfon mternal combustlon engmes (40 CFR Part 60
::‘Subpart JJJJ) ' e . : -

: The scope of thls pro;ect was to determlne the o><|des of n|trogen (NOX), carbon monoxrde (CO), and total
;,'hydrocarbon (VOC) emissions from the TOWer 35 Generator R TR L T

L The foliowlng re'f_erence test m_ethods:.wer'_e e'ranOyed‘to;eondpct ,tne‘san"_lpting:, L

_ _""Carbon Monoxnde (CO) u s EPA Method 10

.,'-_‘15,'-'57_'1_0xldes of Nrtrogen (NOx) U S EPA Method 7E - |

= Total Hydrocarbons (VOC) - U.S. EPA Methods 25A & 13 |

o ':._::_‘ Exhaust Gas Parameters (ﬂow rate temperature, morsture & densrty) U S EPA Methods 1
‘l_'.‘;.;_through 4 : ‘ o

'_Fhe sampllng was performed on October 13 2015 by Stephan K Byrd R Scott Carglll R:chard D ,
: Eerdmans and Davld D Engelhardt of Network Envrronmental Inc. Assrstlng W|th the source: operation and
data collectlon was Mr Dave Feuerstem of Spectrum Health Mr Davud Patterson of the MDEQ Alr Quairty

DIV|S|on was present to observe the testing
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L 111 TABLE1 SR S
CARBON MONOXIDE (CO) EMISSION RESULTS
TOWER 35 ENGINE GENERATOR EXHAUST

‘ " SPECTRUM HOSPITAL I
- GRAND RAPIDS, MICHIGAN ‘
' OCTOBER13 2015 :

Concé_ﬁ‘tr?t'ion

167

 {;‘13 30 14 30"7 1y .

: '(1) DSCFM Dry Standard Cublc Feet per. Mlnute (Standard Temperature & Pressure = 68" F & 29 92 in. Hg)
(2. PPM = Parts Per-Million (v/v) OnADryBasis - v G
.-._4‘(3) g/hp hr = grams per horsepower hour. (based on englne hp hr ratlng of 1462




' S IIZTABLEZ ; ‘
OXIDES OF NITROGEN (NO,) EMISSION RESULTS
TOWER 35 ENGINE GENERATOR EXHAUST
... SPECTRUM HOSPITAL' SR
'GRAND RAPIDS, MICHIGAN S
© OCTOBER 13,2015 - = ' -

A2ed3i8 | o 2871 | 2 T ase
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 *ﬂmmmip;me¢.urem;f-zmm;

Average -"".-f, o

‘;‘(1) DSCFM Dry Standard CUbIC Feet per Mrnute (Standard Temperature & Pressure = 68 °F & 29, 92 n. Hg)
@ PPM - Parts Per Mllilon (v/v) O A-Dry | Basis o . .
A - (3) g/hp hr = grams per horsepower hour (based on. engine hp hr rat;ng of 1462 ‘

riar— cm—————— el




II 3 TABLE 3

'TOTAL HYDROCARBON (VOC) EMISSION RESULTS
i TOWER 35 ENGINE GENERATOR EXHAUST

Sl SPECTRUM HOSPITAL -
GRAND RAPIDS MICHIGAN

OCT OBER 13 2015

- Seurce | | S

"'E‘ngine #1. —

11:04-12:04 |

Alr F!ow
Rate

sc_FMFU_

329

R PPM(Z)

B Concentratlon‘

2303 e

Methane
Concentratron
PPM®.

. .""__":439_7_ -

' Concentratlo

. PPM®.

Lbs/Hr -

188

: :Mass Rate' i | IR
/hp ar® e

| 1218413118

3312 |

w56 |

380

223

069

| 13301430 |

s |

2388

201 |

oer

i Avgr'ag'e'_ 3209 )

S 231.6__ 3

2 (1) SCFM Stanciard CUbIC Feet per Mlnute (Standard Temperature & Pressure = 68 oF & 29 92 in. Hg)
(2) .THC PPM = Parts Per Million (v/v).Of Total Hydrocarbons On A Wet: Basrs As Propane
“(3). Méthane PPM = Parts Per Million (v/v) Of Methane On'a Dry- Basis. .
~'(4) VOC PPM = Part Per Million. (viv)of voC (THC Minus Methane)
= (B voC Lbs/Hr = Pounds OFf VOC- (THE Minus Methiane) Per Hour Calculated As Propane : SR
' -"_._(6) VOC g/hp hr = grams per horsepower hour (based on englne hp hr ratrng of 1462 S

,”9_0'.9 N

208

= :-0.6.3' .




mmscussxom OF RESULTS
:The results of the emrssron sampllng are summanzed in Tables 1 through 3 (Sectrons II 1 through II 3)

UL | .The results are presented as follows

S :fm 1co : o : S
j“.'Table 1 Carbon Monoxude (CO) Emlssron Resuits Summary

.-CO Concentratlon (PPM Actual) Parts Per Mllllon (v/v) on a Dry Basrs
.__:CO Mass Emrssron Rate (Lbs/Hr) Pounds of CO Per Hour L
'_CO Mass Emrssron Rate (g/hp hr) grams per horsepower hour L

_A||';f’r_awr._cg’j’sa'm‘pie daa_;was_ oali'bration c_:'orré’c_ted;f.usjirjg qu;ationl?_E—ﬁS_'jrrom US. EPAMethod 7E. -

| nr.2 NOX B r B Lo
Table 2= Oxn:les of Nrtrogen (NOX) Emissnon Results Summary

e ""'Sample ' ;- ' '
o Tlme

'f_NOx Concentratlon (PPM) - Parts Per Mrlllon (v/v) on‘a Dry Ba5|s
4*fj‘NO,< Mass Em|55|on Rate (E_bs/Hr) Pounds of NO Per Hour
‘NOX Mass Emlssion Rate (g/hp hr) grams per horsepower hour

LAl raw R'jbxg,’s'ample.,data': was _c'aiibra‘t'ion.'correlcted us!ng Equatrams'-s rrom U.S, EPA Method 7E.

'- .'"'-:_.1113voc P TG e
"""TabEe 3= Total Hydrocarbon (VOC) Emussmn Results Summary
K ""_.-:-Sample _ e : o
Time w T . L . )
| Alr Flow Rate (DSCFM) Standard Cubrc Feet per Mlnute (STP 68 °F & 29 92 in, Hg)

Alr Fiow Rate (DSCFM) = Dry Standard Cublc Feet per. Minute (STP 68 °F & 29 92 in, Hg)'f"-*' Tl

Air Flow Rate (DSCFM) Dry Standard CUbIC Feet per Mlnute (STP 68 °F & 29 92 in. Hg)' R ‘



. 'r-f',"'.f.rTHC Concentratlon (PPM ) Parts Per Mrlhon of THC (v/v) on a Wet Basrs as Propane
-Methane Concentratlon (PPM) Parts Per Mllllon of Methane (v/v) on a Dry Bas:s -
e ,)/OC Concentratlon (PPM) Parts Per Miliion of VOC (THC Mrnus Methane) as propane |
_ VOC Mass Emlssron Rate (Lbs/ Hr) Pounds of VOC (THC Minus Methane) Per Hour -
VOC Mass Emrssmn Rate (g/hp hr) grams per horsepoWer hour chg T .‘

rthe methane results (on a propane ba5|s)

- ._’f'III 4 Emlssmn lelts '::_"j"' i
_;The emlssmn Irmlts as speclfred in Permlt No 72 11 are as foEIows

;The source sampled was Tower 35 Englne Generator wh:ch 15 a natural gas frrecl emergency engine—

_.%._testmg can be found |n Appendlx B

Al raw VOCsamp!e datawas Ca‘ithrationrcorrect_ec.! 'uéiﬂé ECIuatiOh_7E?5_from US EPA M.etho'd."/'_l:f.' i ERCR A

",'The methane concentratlons were converted to a propane bas:s usmg a response factor of 3. 00 (PPM : i - ) .
. :ethane as Propane = PPM Methano/B 0 the VOC results were calcuiated taklng the THC results mlnus‘ e

igenerator (CAT G3516) The rated capacrty of this ¢ englne is 1462 bhp Source operatlng data durlng the ' B .



SER2 ‘sAl\dEtI';ﬂe'ANb ANALYTI(_';AL PROTOCOL = * .

) The sampling Iocatron Was on the 14 |nch I D exhaust stack wrth 2 sample ports ina Iocatlon _i'i' :
approxrmately 6 duct dlameters downstream and approxrmately 4 duct drameters upstream from the
; ,'--7nearest drsturbances ' T ' :

- sample llne was used to transport the exhaust gases to 2 gas condrtloner to remove m0|sture and reduce Ll
G the temperature From the gas condltloner stack gases were passed to. the anaEyzer The analyzer R

'roduCes mstantaneous readouts of the CO concentratlons (PPM)

'-'establrsh the |n|tral rnstrument cal;bratron A calrbratron gas 4925 PPM was used to determrne the - " ;
¢ callbratron error of. the analyzer The samphng system (from the back of the stack probe to the analyzer)
ystern |nJect|on of 460 3 PPM were performed to. establrsh system dnft and system bias’ durrng the test

enocl All cahbratron gases were EPA Protocol 1 Certrfied

e ‘:,the exhaust The analyzer averages were corrected for calrbratron error and drrft usrng formula EQ 7E- S
k-f;from 40 CFR Part 60 Appendrx A Method 7E A dragram of the sampllng traln is shown |n Frgure L. ‘

: ,3.\/ 2f Oxmes of Nltrogen - :The NOX sampllng was conductecl in accordance wlth U S EPA Reference o |
R -=_Meth0d 7E A Therrnal Env;ronrnental Model 42H gas analyzer was used to monltor the exhaust A heated ., :
”‘Teflon sample 1me was used to transport the exhaust gases to a gas condrtioner to remove morsture and

';"produces rnstantaneous readouts of the NO concentratrons (PPM)

’The analyzer was calrbrated by drrect rnJectlon pnor to the testlng A span. gas of 486 9 PPM was used to
"establrsh the mltral mstrurnent calrbratlon A calrbratlon gas of 250 1 PPM was used to determrne the

"show the conversron efflcrency of the monrtor “The conversron effrcrency was 94 29% (49 0 PPM) The

r_-‘;_v 1: Carbon Monoxlde The CO sampllng was conducted in accordance wrth U. S EPA Reference Methody o S
"'-10 A Thermal Envrronmental Model 48C gas analyzer was used to momtor the exhaust. A heated Teflon o AT

i:The analyzer was callbrated by drrect |n]ectron pnor to the testmg A span gas of 985 3 PPM was used tol ‘ o

"5was |n}ected usrng the 492 5 PPM gas to determ;ne the system bras After each sample a system zero and ', e

.-'The analyzer was calrbrated to the output of the data acqmsrtron system (DAS) used to collect the data from v

reduce the ternperature From the gas condltroner stack gases were passed to the analyzer The analyzer R

_§calrbratlon error of the anaiyzer -A clrrect m;ectron of 51 97 PPM nltrogen droxude (NOZ) was performed to R

:_samplrng system (from the back of the stack probe to the analyzer) was rnJected usmg the 250 1 PPM gas o



b

. to determlne the system bias After each sample, a system zero and system |n]ect|on of 250 i PPM were:

. ';5"':';'5-_performed to establ;sh system drlft and system blas durlng the test penod All calrbratlon gases were EPA
‘Protocol 1 Certlfled ’ Co - : . o

g . ="the exhaust The analyzer averages were corrected for callbratlon error and dnft usmg formula EQ 7E 5
"’J._'from 40 CFR Part 60 Appendix A Method 7E A dlagram of the samplmg traln is: shown ln Figure 1,

V 3. Total Hydrocarbons (THC) = The THC samplmg was conducted in accordance wlth U S EPA
i Reference Method 25A A J UM, ModeE 3- 500 ﬂame |on|zat|on detector (FID) analyzer was used to monltor'.‘, |

: ransport the exhaust gases to the analyzer The analyzer produces rnstantaneous readouts of the total
5 hydrocarbon (THC) concentratlons (PPM) ‘ ERNEE .

The analyzer was cahbrated by system mjectron (from the back of the stack probe to the analyzer) pl‘lOl’ to

_;The analyzer was callbrated to the output of the data acqu15|t|on system (DAS) used to collect the data from‘ R

-:Tf:the.exhausts Sample gas was extracted through a heated probe A heated Teflon sarnple llne was used to ‘f:_ |

R t’the testlng A span gas of 453 7 PPM was used to establlsh the lnltlai Instrument callbratlon Callbration o

":sample, a system zero and system |n]ect|on of 151 1. PPM Were performed to establlsh system drlft and

':Three (3) samples were collected from the exhaust Each sample was srxty (60) mlnutes m duratlon S

=‘the exhaust The analyzer averages were corrected for calabration error and drlft usmg formula EQ 7E 5
'from 40 CFR Part 60 Appendax A, Method 7E Figure 2 |s a dlagram of the VOC samplmg traln

: "I.‘_V 4 Methane - The methane sampllng was condUCted in accordance u. S EPA Method 18 Integrated U

:.bag samp!es were collected |n Tediar bags durlng each of the three 51xty mlnute runs Lo

‘:"The samples were ovemlghted to the Iaboratory for analys;s The samples Were analyzed by gas :
;chromatograph for methane in accordance with the method All the quallty assurance and quallty controt”._f B S

f"procedures llsted |n the rnethods were lncorporated in the samphng and analysrs

j'f'gases of 151 1 PPM and 247 1 PPM were used to determ[ne the callbratlon error of the analyzer Atter each‘ N

‘-'system b:as durlng the test perlod All callbratlon gases used. were EPA Protocol Propane Calibratlon Gases S

":The analyzer was calrbrated to the output of the data acqursmon system (DAS) used to collect the data from L - ':'Zr '



'V 5 Exhaust Gas Parameters The exhaust gas parameters (arr flow rate temperature, monsture and o L‘_
L ,'densrty) were determmed in con]unctron W|th the other sampllng by employlng u. S EPA Methods 1 through s b

= EThree (3) velocity traverses and one (1) m0|sture sample were coEEected AI! the quallty assurance and

""quality controi procedures Ilsted in the methods were mcorporated m the sampirng and analysrs h

' Th|sreportwaspreparedby i e : S . Th;s report Was revrewed by

‘ Dawd D Engeihardt .
" Vice President -~ - -
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