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“ 1. INTRODUCTION

kN 'Network 'Environm'entai Inc. was retained by Cadillac Renewabie Energy of Cadillac, Michigan to conducta
_ ' _complrance emrss;on study at their facrl:ty The purpose of the study Was to meet the emISSIOI’l testlng
. requ!rements of Renewabte Operatmg Permit (ROP) No MI ROP—N1395 2014a

} _ROP No MI ROP N1395 2014a specrﬁes the followmg emrssmn parameters to be sampled Partrculate -
- Matter, Benzo- A Pyrene and Volatrle Organic Compounds (VOC‘s) All the testing foIEowed the Mlchlgan :

o = 'Department of Enwronmental Qualrty (MDEQ) and U S. EPA testmg protocols

. ‘the ftoll,o.y\.rin'g is a Iis’t of the a'p_pIicable'erniss'ion Iitnits 'for. the boiler exhaust:

' ;ijss'_ic'sﬁ‘f;imitf(é)‘

by Partlculate 15 7 Lbs/Hr & 0 03 Lbs/MMBTU of Heat Input
Benzo-A-Pyrene 10 ug/M3 (@ 70 °F 829, 92 in. Hg) & 0. 0054 Lbs/Hr -

VOC'S. 22 5 Lbs/Hr &0. 043 LbS/MMBTU Of Heat Input B
The following 'refe're‘hce--test methods were employed to conduct the emission sarnpl_ihg: e

Partlculate Matter - U S, EPA Method' 17

e Benzo—A-Pyrene U.S..EPA Method 23

s VOCSs~U.S. EPA Method 25A | : | N

L . Exhaust Gas Parameters (onw rate temperature morsture & densrty)— u. S EPA Methods 1 4 '

s :,' | -The sampitng was performed over. the perrod of August 23~ 24 2017 by R, Scott Cargrll Stephan K. Byrd A
. chhard D Eerdmans, and Davrd D. Engelhardt of Network Enwronmental Inc.. Assrstlng with the study R

' were Mr Scott Clark and Mr Tom Schrmd of Cadrllac Renewable Energy Mr Jeremy Howe of the Mlchrgan o

| !_Department of Envrronmental Quairty (MDEQ) - Air QuaEtty Drvrsron was present to observe portlons of the
e 'samplmg and source operatlon ' : : :
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W (4) Lbs/Hr-= Pounds Of Particulate Per Hour-

AR QUALITY _D!vtSloNf

- 11 1 TABLE 1
PARTICULATE EMISSION RESULTS.
+“ WOOD FIRED BOILER EXHAUST
" CADILLAC RENEWABLE ENERGY

. CADILLAC, MICHIGAN .
AUGUST 23, 2017

| | 'Grams/DSCF | lbs/Hr® - | LbsmMBTU @l
o U oz:37-08:47 | es787 - | 00044 o |- 373 - 0.0072
R -09-09 -10:18 [ 97,656 |- . 00033 .. | 272 0.0053 . '
03103611, 46 | 95767 | . 00024 | 194 | -0.0037 -
Average | -97,403 | - 0.0034 ... | "2.80 | 0.0054

"(_1) Times Shown Are The Facmty s CEMS Computer Times -
(2) DSCFM = Dry Standard Cublc Feet Per Minute (STP = 68 °F & 29 92 in. Hg) : o
=(3) Grams/DSCF Grains Of Particulate Per Dry Standard Cubic Foot Of Exhaust Gas C

(5). Lbs/MMBTU = Pounds Of Particulate Per Million BTU of Heat Input Calculated Usmg The Formula Found In
: Section 12.2.1 (Equatlon 19- 1) of Method 19 For O, On A Dry Basis With An F Factor Of 9, 240 ’
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"II.2 TABLE2 -
. VOC EMISSION RESULTS
"wooo FIRED BOILER EXHAUST
.CADILLAC RENEWABLE ENERGY.
‘CADILLAC, MICHIGAN
. " AUGUST 23,2017

1 | .07:53-08:53 | 130676 . | 04 | 036 -0.00069
2 09-06'10-06._ 130061 | .03 .. |- 027 . | 000052
30| e 34- it 34 | 128414 | 10 | os | oootes
| Average o ; _”129 '717‘ | o6 | 050 | 000097

' __(1) Times. Shown Are The Famhtys CEMS Computer Times
i (2) SCFM = Standard Cubic Feet Per Minute. (STP = 68 °F & 29, 92 in. Hg)
©(3)..PPM = Parts Per Million (v/v) On A Wet (Actual) Basis As Propane '

.(4) Lbs/Hr = Paunds Of VOC Per Hour As Propane

o - (5) LbsfMMBTU = Pounds Of VOC Per Millioh BTU Of Heat Input CaIcuIated Ustng The Formula Found In Sectlon I -

12 2 1 (Equatnon 19 1) Of Method 19 For 02 On A Dry Basxs W|th AnF Factor Of 9,240,

ol




: I1.3 TABLE 3
' BENZO-A-PYRENE EMISSION RESULTS
.. WOOD FIRED BOILER EXHAUST

" CADILLAC RENEWABLE ENERGY
- CADILLAC, MICHIGAN
AUGUST 23-24,2017 . -~

91,045 |

1 8/23/17 | 14:02-15:19 ' 0.0056 © 1,92E-06 . -
8/24/17 |- 07:56-09:13 | 95979 0.0050 1.796-06

I 8/24/17 | 10:10-11:24 197,390 ©0.0033 “.1 19E-06 -
' _-AVeragéf SRR 94, 805 - 0.0046 163E 06-

(1) Ttmes Shown Are The Facmty 5 CEMS Computer Tlmes By

- (2) DSCFM = Dry Standard Cubic Feet Per Minute (STP = 70 oF & 29. 92 in. Hg) :
(3)- ug/M? = Micrograms Per Dry Standard Cubic Meter (STP 70 °F & 29.92 in, Hg) o
;(4) Lbs/Hr = ounds of Benzo A- Pyrene Per Hour A _ Do




L DrsCUssiON 'OF RE’S‘UI'.'TS

e The results of the emissmn sampllng are summarlzed in Tables 1 through 3 (Sections 1I.1 through II 3);'

N . :It should be noted that all sample tlmes shOWn are trmes from the fac&laty s CEMS system The. results

T 'gare presentecf as. follows

; -"III 1 Partlculate Emussmn Results (Tab!e 1)
‘ | =i{Table 1 summanzes the partlculate emlssron results as follows
L . “Sample ‘
"'_ e Time |

e i Flow Rate (DSCFM) Dry Standard Cubic Feet Per Minute (sTP = 68 °F & 29.92 in. Hg)
‘:;‘ e Pamculate Concentration (Grams/DSCF) Grams of Particulate Per Dry Standarci Cubrc Foot of .' .

Lo -{-Exhaust Gas 7 ‘
) o ~;‘o.' Partlculate Mass Emnssron Rate (Lbs/Hr) Pounds of Part:culate Per Hour _ _
L. : Partlculate Mass Emlsswn Rate (Lbs/MMBTU) Pounds of Partlc:ulate Per Mliilon BTU of Heat Input.‘;

‘The Lbs/MMBTU results were calculated usmg U S EPA Method 19 for oxygen on a dry ba5|s wrth an’ F' A

| Factor of 9, 240

£y III 2 VOC Emlssmn Results (Table 2)
o Table 2 summanzes the VOC emrssnon results as follows

e Sample

e Time o

- . Alr Flow Rate (SCFM) Standarcf Cubic Feet Per Mmute (STP 68 °F & 29 92 in. Hg)

. Ce ‘.:iVOC Concentration (PPM) = Parl:s Per M]lllOl’l (v/v) On An Actual (Wet) Ba5|s As Propane

+ VOO Mass EmlSSlon Rates -
0 Lbs/Hr = Pounds of VOC Per Hour as Propane L ' T
I-i-‘JS/MlViBTU Pounds of VOC Per Mllllon BTU of Heat Input RN

: . The Lbs/MMBTU results were: calculated usmg U S EPA Method 19 for oxygen ona dry basns w1th an F; '
S Factor of 9 240 ‘ : ' : ‘

S III 3 Benzo A Pyrene Results (Table 3) -
‘Table 3 summarlzes the benzo -a- pyrene results as follows
Sample



. "Trme - - '
: - 'Alr Flow Rate (DSCFM) Dry Standard Cubic Feet Per Mmute (STP 70°F & 29 92 in. Hg)
- ‘3:- .- Benzo-A Pyrene Concentratlon (ug/M3) Mlcrograms Per Dry Standard CUbIC Meter (STP 70 oF & o
_ 'j-29 92 in. Hg) . J |
_ L "_Benzo—A Pyrene Mass Emlssron Rate (Lbs/Hr) Pounds of Benzo A Pyrene Per Hour

LIV SOUR'CE oEsc'RIPTioN. )

L The source sampled is the exhaust of the wood flred borler Emlsslon control on the boﬂer consists’ of a

R ‘se]ectrve non- catalytlc reductron (SNCR) system a multi- clohe dUSt coIIector and an electrostatlc v

B predpitator (ESP) The boﬂer has a spreader stoker desrgn and burns wood in the presence of air to

o -3_ generate heat. . NOx removal from the exhaust gases is accomphshed by the SNCR system After the

Lo R SNCR system the exhaust gases pass through the multl-clone dust collector for remova! of materrai

.“lWhICh can be re-ln]ected rnto the boiler for hsgher efficsency After this pre treatment further particulate

: removal is achreved when the exhaust gases pass through the ESP. The treated exhaust gases-are

- vented to the atmosphere through a 96 1nch L. D. exhaust stack

o _:C_)_peratin:g data dur.ini;jt_he testing can. be found 'In Appendik B o

A SA'MF;L_IN"G_ AND ANALYTICAL nRo.To "oi, :

: _:‘ ':.The samphng Iocatlon for the boﬂer exhaust was on the 96 mch d:ameter exhaust at a Iocation that
meets the 8 duct drameter downstream and 2 duct dlameter upstream reqwrement of U.S. EPA Method 1.
- There are 4 sample ports Twelve (12) sampllng pornts (3 per port) were used for the |sok|net|c samphng.

: :'-".:-The sampl:ng pomt dtmenstons were as fo!iows |

" Sample P_Oint I e Dimension (Inches) -

2 e e

3 s



B B} " v, 1 Partlculate - The partrculate emrssron samplmg was conduoted in accordance wuth u. S EPA

. Reference Methocl 17, Method 17 is an in-stack filtration method Three {3) samples were collected

R Each sample was srxty (60) minutes in duratron and had a mrnrmum sarnple volume of thlrty (30) dry.

'.standard cublc feet. The samples were collected |sok|net|cally and analyzed for total partlculate by -

: gravrmetrrc analysrs All the qua!rty assurance and quallty control procedures lrsted in the method were: - '

| rncorporated 1n the sampling and analysrs Frgure 1 isa dragram of the Method 17 particulate samplmg Vo

o ‘tram

L _\-V 2 Benzo A-Pyrene The determrnatron for benzo -a- pyrene was performed m accordance wrth U S

.EPA Method 23 modlfred for PAH s A Modrfred Method 5 (MMS) sarnplrng train, as descnbed in Method 23 '
3 ~was used to collect the PAH samples The sampllng train consrsted of a heated glass lined probe followed -
* by a heated pre-cleaned guartz. frlter A condenser coil followed by an XAD sorbent trap followed the '

_heated filter. An lmplnger train contarnrng HPLC water followed the XAD trap All samplrng trarn '

el components Were pre cleaned in accordance with the method..

: Three (3) samples were collected Each sample was srxty (60) mrnutes in duratlon, and had a mrnrmum

' . -sample volume of thrrty (30) dry standard cubic feet, The sampllng system operatron was: con5|stent with
S "U S. EPA Method 5. The three samples and the blank trarn were recovered in pre- cleaned sample bottles

Wlth Teflon llned caps, The probe: rinse and filter rinse were combmed wrth the XAD extract for analyms

. - The back half |mp1nger condensate was also analyzed The benzo-a pyrene analy5|s was performed in-

b > accordance wrth Calrfornla Alr Resources Board (CARB) Method 429, whrch is separatron by high- resolutron L
| gas chromatography and measurement by hrgh resolution’ mass spectrometry All qua!ity assurance .

S reqwrements speC|fied in the method were rncorporated inthe: sampllng and analysrs Flgure 2isa dlagram

- _'_Of the Method 23 Benzo-A Pyrene sampimg trarn

’V 3 VOC The VOC emrssron sampllng was conducted in accordance with U.S. EPA Reference Method

NS .-25A A 1. U M. Model 3- 500 flame |on|zat|0n detector (FID) analyzer was used to mon|tor the source )
i:sampled Sample gas Was extracted through a heated probe A heated teflon sample line'was used to o

" i -:transport the exhaust gases to the analyzer The analyzer produces 1n5tantaneous readouts of the. VOC
- concentratrons (PPM) R ' ' )

The analyzer was calrbrated by system |njectron (from the back of the stack probe to the analyzer) prror to

L | the testing. A span gas of 96. 49 PPM was used to establrsh the initial rnstrument calibration. Calrbratron R
o | }gases of 29. 17 PPM and 50. 19 PPM were used to determrne the calrbratlon erfor of the analyzer After each

| -=_g',sa_mple,_ a.system zero_ and system |nJ_e_ct|on of 29. 17 PPM were perform_ed to establish system drift and _

L7



" system blas dunng the test perlod All calrbratlon gases used were: EPA Protocol Propane Calrbratlon Gases..

T 'Three (3) samples were collected from the boiler exhaust Each sample was sixty (60). mrnutes m duratlon

The a'naly'zer was callbrated tothe output of the data atqu'isition system (DAS) 'used to collect the data from '
‘the borler exhaust All reference method data was corrected using Equatlon 7E-5 from U.S. EPA Method 7E.

: “"Frgure 3isa dlagram of the Method 25A VOC samplrng trarn

'S 4 Exhaust Gas Parameters The exhaust gas parameters (air flow rate, temperature, morsture and ‘
] "dens!ty) were determmed in conJunctlon wrth the other sampllng by employing U.S. EPA Methods 1 through o

' 4, Alr flow rates, temperatures and morstures were determrned usmg the Method 17 & 23 samplmg trains.:

: Bag samples were collected from the Method 17 & 23 sampling trains and analyzed for oxygen and carbon

o 'l'dloxrde by Orsat. All the quallty assurance and qual:ty control prOCedures Ilsted inthe methods were

L rncorporated in the samplmg and analysrs .

' Thrs report was prepared by: 'j“ - o o B - This port_\nra_s reyleWed by:

" David D. Engelhardt @ o 7 Stepan K. Byrd |
- Vice President- - o ;7. President
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