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1 I INT‘RobucnoN'

» ' ’Network Envuronmental Inc was retamed by Vlkmg Energy of McBam, Mlchzgan to conduct a comphance _‘
- » ’ ‘ ermssuon study at thelr fac;hty The purpose of the study was to meet the emsssuon testmg requlrements of
Renewab!e Operatmg Perm:t (ROP) No. MI ROP- N1160 2018 ’ '

- ThefOHOthgIS ‘a'Eis't "cfb'tjhe a'p'p!icapie emESSiop timfts fc;rb the boﬂerexhaust:v .

' ‘._pM—ib-

0. 10 Lbs/MMBTU of Heat Input 23.0 i_bs/Hr & 98.9 Tons/Year »»‘ :
VOC’s. 0 020 Lbs/MMBTU of Heat Input, 4.6 Lbs/Hr & 19 1 TOﬂS/Yeal‘ | v
;»Lead (pb) 5 0E—04 Lbs/MMBTU of Heat Input, 0. 12 Lbs/Hr & 0. S Tons/Year ? o
‘vi?'."“j'Mercu!'v (Hg) 1 4 UQ/M3 @ 7% 02: 3.26- 04 Lbs/ Hr & 0 0014 Tons/ Year =
" : _f:'f"“Arsemc (As) 40 ug/M3 @ 7% 0, o 009 Lbs/Hr & o 04 Tons/Year F

?‘v,;fi:TOta’ Chromlum (Cr) 23 0 ug/M3 @ 7% Oz, 0 0052 Lbs/Hr &0.023 Tons/Year |
. Dioxins & Furans: - 2,905 ug/MF @ 7% Oy 65609 Lbs/Hr 82,908 “rons/Yeaf o
"v,Benzo~A-Pyrene- : 0. 008 uQ/M3 @ 7% 02; L. 9vE‘05 Lbs/ He & 8 AE- 06 TO”S/ Year . |

L ",i"'a,"vl-iv;_soz; 0 03 Lbs/MMBTU of Heat Input 7.6 Lbs/Hr & 33 3 Tons/Year

. The followmg reference test methods were employed to conduct the emussron sampllng

e Partlcu!ate Matter ~U.S. EPA Methods 178 202 o

'+ VOCs-U.S. EPA Method 25A R

e Metals - US. EPA Method 29

| . '{Dloxins & Furans — U, S EPA Method 23

| },f‘% i'Benzo»A-Pyrene U S. EPA Method 23

7« HiSOy - U.S. EPA Method 8 o B e

. “Exhaust Gas Parameters (a;r ﬂow rate, temperature, mossture & dens;ty) i} S EPA Methods 1 4

o 'D'uring’the" samipnng 'the:‘t';_)eiier yyas firifig'.‘at ce’m'bi'n-atien ofb wood weste and t'ir‘e"deriv»ed' 'f"uei (TD:F).

o bThe samplmg was performed over the penod of August 17- 19, 2021 by Stephan K. Byrd Rlchard D.
: Eerdmans, and Davzd D. EngeEhardt of Network Envnronmental Inc Assastmg with the study were Mr,
. Kenth StackpcoEe and the operatmg staff of the facmty Mr Jeremy Howe and Mr. Rob Dnckman of the




Michlgan Department of Env;ronment Great Lakes and Energy (EGLE) Atr Quallty D|V|sson were present to

o obsewe the samptfng and source operatlon




© IL PRESENTATION OF RESULTS

‘ 111 TABLEJ. S
TOTAL PARTICULATE®W EMISSION RESULTS:;-.}
" . 'WOOD FIRED BOILER EXHAUST S

VIKING ENERGY OF McBAIN -
L McBAIN MI

| 8/19/21 | 09:17-10:20 | 53,753 | 417 | o,
"o [wisr | imovraos | saars | a3 | oows | s
3| 8L .'{12 44- 13 48:., _l 55,044 0372 0| o 00162 | 1600 |

Average 54,423':’.'. | s 75 | oo0163 | 1611 |

Ly ;Total Partlculate = Front Half Fllterable and Back Half Condensable S

< (2) -DSCFM = Dry Standard Cubic Feet Per Mlnute (STP 68 "F and 29 92 in. Hg) ‘

. {l - (3) Lbs/Hr = Pounds Per Hour =~ ' 3 [ | B

< fl - (4) Lbs/MMBTU = Pounds Per lellon BTU Of Heat Input (Calculated Usmg U S EPA Method 19 Wlth An F-Factor; I

|17 of 9,475 DSCF/MMBTU) - - Al

- (5) Tons/Year were calculated usmg 8 600 hours of operatlon per year as per the maX:mum operating hours o
establlshed in M1 ROP-N1160~2018 AN B :




R IIZ TABLE2
TOTAL HYDROCARBON (voC) EMISSION RESULTS
c 'wWooD FIRED BOILER EXHAUST
: VIKING ENERGY OF MCBAIN

1| 8/17/21 | 09:13-10:53 | 65659 | 0045 | 000019 | - 019

= | [ | essr | oam | oo | im

- i'f,.»__e‘/i?’/z’ii 12 49-13:49 | 63,789 ' | 0087 | 000038 | 037
| Average ;*;g_ ?_ 64 677-;;-‘-, gj’fo 162 0;00976'1"' o 69{}:’,;

o "3(1) SCFM Standard Cublc Feet Per Mmute (STP 68 °F and 29 92 m Hg) ‘
W@ Lbs/Hr = Pounds Per Hour As Propane - . - w ’ Lo

' (3) Lbs/MMBTU Pounds Per Mllhon BTU Of Heat Input (Ca!culated Ussng U S EPA Method 19 With An F- Factor :
W . of9,475 DSCF/MMBTU)- - - o
(4) Tons/Year were catcuiated usmg 8 600 hours of operataon per year as’ per the maxamum operatmg hours '
R establlshed in MI- ROP~N1160-2018 L . T




. IL3 TABLE3 SR
LEAD (Pb) EMISSION RESULTS
. WOOD FIRED BOILER EXHAUST
VIKING ENERGY OF McBAIN
McBAIN, MI :

| 8/17/21 | 09:33-10:51 | 55143 |  0.0065 (|~ 2.81E-05 0.028 -

o |oszer | ’11"28-12 146 | 54318 | 00036 | . L56E-05 - | 0015
3 '.__:‘,‘8/17/21* 13: 33-14:50 | 53621 | 00041 | - 174E05 | 0018
Average R I _;;54 361 f_*o 0047 204E 05 | 0020 -

’(1) DSCFM Dry Standard Cubrc Feet Per Mrnute (STP 68 °F and 29. 92 in. Hg)
() Lbs/Hr = Pounds Per’ Hour e '
- (3) Lbs/MMBTU = Pounds Per Million BTU Of Heat Input (Calcu!ated Using U. S EPA Method 19 With An F-Factor :
o -of 9,475 DSCF/MMBTU) o
=i (4) Tons/Year were calculated using 8 600 hours of operatron per year as per the maxrmum operatmg hours ‘
o estabhshed in MI ROP- N1160 2018 D )

S 14 TABLEA L
" MERCURY (Hg) EMISSION RESULTS
~_ WOOD FIRED BOILER EXHAUST

VIKING ENERGY OF McBAIN -

~ MCBAIN, ML

| &17/21 | 09:33-10:51.| 55143 . | . ND.® | N.D; s ;
2 "8/1'7/2‘1'* 11:28-12:46 | 54318 | ND.® | ND.® | ND.O
3 8/17/21 13:33-14:50 | 53621 | - ND.® | ND.® | ND®

Average vi,I R ‘54’,351‘” S e

g ‘(1) DSCFM Dry Standard CUbIC Feet Per Mmute (STP =68 °F and 29 92 in. Hg)
(2) ug/M® @ 7% Oz = M:crograms Per Dry Standard Cubic Meter Corrected To 7 Percent Oxygen (STP 68 °F and
: 28.92 in. Hg) - R , . ,
~(3) Lbs/Hr = Pounds Per Hour o : :
" (4) Tons/Year were calculated using 8, 600 hours of operatron per year as per the maxsmum operatlng hours
. established in MI-ROP-N1160-2018.
‘ (5) N D = Non Detected At Detectron L:mrts Of O 529 ug/M3 @ 7% O, 1. 09E 04 Lbs/Hr & 0. 00047 Tons/Year

o
——




o IL5 TABLES A ’2(0;, Ig;l/@ N (§
o ARSENIC (As) EMISSION RESULTS ’?Q Oy O |
WOOD FIRED BOILER EXHAUST _ %( Yo |

- VIKING ENERGY. OF McBAIN | Sy T

MCBAIN MI ’

8/17/21 | 09:33-10:51

55,143 c242 |

0.00050 | ~ 00022

| 2| 8/17/21 | 11:28-12:46 | 54318 | ‘188 - . | 0.00038 0.0016
L3 | ez |3 33 14: 50 j_ 53,621 '. .17 .| 0.00024 | - 0.0010
o Average | 54361 71 82 .| 0.00038 | - 0.0016

(1) DSCFM Dry Standard Cubic Feet Per Manute (STP 68 °F ‘and 29 92 in. Hg)

‘ ‘(2) ug/M3 @ 7% O, -.Mlcrograms Per Dry Standard Cubrc Meter Corrected To7 ?ereent Oxygen (STP 68 °F and
: -29.92.in; Hg) -~ O , » .

. (3)" Lbs/Hr = Pounds Per Hour.

. - (4) Tons/Year were calculated using 8, 600 hours of operatmn per year as per the maxmum operatmg hours

N | " established n MI-ROP-N1160-2018.

o , IL.6 TABLEG : 5
TOTAL CHROMIUM (Cr) EMISSION RESULTS
L wooo FIRED BOILER EXHAUST
" VIKING ENERGY OF MCBAIN
S MCBAIN, MI

o

8/17/21 | 09:33-10:51 | 55,143 407 .. .| 000084 | . 00036
8/17/21 | 11:28-12:46 54,31}8".,3 © 7507 | 0.00104 | - 0.0045
8/17/21 | 13:33- 14 50| 53621 | - 424 . .| 000088 | 00038
- Average A 54,361 1 4-46 L 0.00092 | 0.0040

; (1) DSCFM Dry Standard Cubrc Feet Per Mlnute (STP 68 °F and 29 92 in. Hg)

(2) ug/M* @ 7% Oz = Micrograms Per Dry Standard CUblC Meter Corrected To 7. Percent Oxygen (STP = 68 °F and
S 29.92in.Hg) - , _ : :

(3) Lbs/Hr = Pounds Per Hour : : 5
(4) Tons/Year were calculated usmg 8, 600 hours of operatuon per year as per the maximum operatmg hours
SR establ;shed in. MI-ROP N1160 2018 ’




cete II7 TABLE?
TOTAL DIOXIN & FURAN“) EMISSION RESULTS
. WOOD FIRED BOILER EXHAUST =
VIKING ENERGY OF MCBAIN B
MCBAIN MI

1| 8/18/21 [ 11:06-12:29 |\ 55886 .| ' 239E:05 - | 4.94E-09 | 2.12E-08
2 | 8/18/21 | 13:35-14:52 | . 56,529 |  9.63E-06. . | 2.01E-09 | = 8.64E-09.
”8718/2‘1 15 52- 17 12| 55799 - | 389E-06 | 824E-10 | 3.54E-09
Average - .;v o _5.6,07;‘ ‘:~1'fzse-05 . 2595 09 | 1.11E-08

» .(1) Compounds ||sted are the 2,3,7, 8 cogeners of TCDDs/T CDFs w;th Toxsc Equlvaient Factors (TEFs) greater than

.. zero. . Where the compounds were non.detected, the detection limit value was used in the calcuEatson
@ DSCFM Dry Standard Cubic Feet Per Minute’ (STP = 68 °F'and 29.92 in. Hg) - '
A (3) ug/M® @ 7% Oz = Mscrograms Per Dry Standard Cubic Meter Corrected To 7 Percent Oxygen (STP 68 °F and
N 29:92in. Hy) - . S .

" (4)’ Lbs/Hr = Pounds Per Hour s ' o ;
(5) Tons/Year were calculated using 8, 600 hours of operatson per year as per the max1mum operatang hours L
I estab]:shed m M1~ROP~N1160 2018 :

—— —
—— s

) : IIS TABLES e o
BENZO-A—PYRENE EMISSION RESULTS o
‘ - WOOD FIRED BOILER EXHAUST T
e : VIKING ENERGY OF McBAIN
e MCBAIN MI ' '

| 8/18/21 | 11:06-12:29°|. 55886 ~ | 00066 | 1.36E-06 | - 5.84E-06

8/18/21 | 13:35-14:52 | 56,529 | - 0.0053 - | L11E-06 | 4.77E-06
8/18/21 ',.15 52-17: 12 55799 | 00070 | 147E-06 .| 6.32E-06
Average _' _ ] : ,’56 071 | .>;¢o.00’53, o -1.‘315’-054  5.64E-06

H (1) DSCFM Dry Standard Cub|c Feet Per Mmute (STP 68 °F and 29. 92 in. Hg) : o ‘
(2) ug/MP @ 7% O; = Mtcrograms Per Dry Standard CUbIC Meter Corrected To 7 Percent Oxygen (STP 68 °F and
: ©29.92in.Hg). . -

11 (3) Lbs/Hr = Pounds Per. Hour , ' ’ :

, (4) Tons/Year were calculated usmg 8,600 hours of operation per year as per the maxrmum ooeratmg hours .

estabhshed in MI—ROP—N1160-2018 fo v v




' o II. 9 TABLE9 o
SULFURIC ACID (H2504) EMISSION RESULTS
o WOOD FIRED BOILER EXHAUST

VIKING ENERGY OF McBAIN
: MCBAIN, MI

| 81721 | 15:41-16:45 | - 55066 | - 093 | 000398 | . 4.00
o200 | 8721 | 17:14-18:17 | 55469 | 013 [ 000057 - | - 056 _
/1821 08:17-09:21 53,879 . | 0.'1'1"f1 000049 - | 047 |
Average 54,805 03’9:; 000168 Sl 18

j(1) DSCFM Dry Standard Cubtc Feet Per Mmute (STP 68 °F and 29 92 in. Hg)
~ | (2) Lbs/Hr = Pounds Per Hour.. = = - : '
) G Lbs/MMBTU Pounds Per M;lllon BTU Of Heat Input (Calcu!ated Usmg U S £PA Method 19 Wnth An F—Factor
Son. o of9,475 DSCF/MMBTU) : N
o " [(4) Tons/Year were calculated usmg 8, 600 hours of operatlon per year as per the maxmum operattng hours e
' estabitshed in MI ROP—N1160 2018 . R . o




- mL DISCUSSION OF REsuLTs |

. The results of the em|55|on sampllng are summarlzed m TabEes 1 through 9 (Sectlons 1.1 through 1. 9)
The results are presented as follows. ' '

L1 Total Partlculate Em:ssron Results (Table 1) _ -
- Table 1 summarlzes the total (front half f:iterable & back half condensable) partlculate em;ssron results as
- 'follows L ' ' ‘

° Sample
e -Date '
' - Tlme

. : Air Flow Rate (DSCFM) Dry Standard Cubrc Feet Per Mrnute (STP 68 °F & 29 92 in. Hg)

TR _k'Partlculate Mass Emission Rates:

PR Lbs/Hr - Pounds of Particulate Per Hour ‘ _ : ST o
¢ : Lbs/MMBTU Pounds of Partlculate Per MlIEson BTU of Heat Input (Calculated Uszng U S EPA:'I' '

" Method 19 With An F-Factor of 9,475 DSCF/MMBTU) E BN

| e '_Tons/Year Tons of Partlculate Per Year (Calculated usmg 8, 600 hours of operatlon per year, _ e

: ""'These are the maxrmum ailowed operatmg hours as establlshed m MI ROP N1 160 2018) '

1.2 voc Em:ssuon Resuits (Tabte 2) ‘ RN
e Tab!e 2 summarlzes the total hydrocarbon (VOC) em|ss:on resuits as follows K

e "Sample
e Date '

e .Tlme :

e Air Flow Rate (SCFM) Standard Cublc Feet Per Mlnute (STP 68 F. & 29 92 in, Hg)

- o Voc Mass Emlsswn Rates

e Sample

R Lbs/l-lr - Pounds of VOC Per Hour As Propane _ o g S
i _.¢ . Lbs/MMBTU Pounds of VOC Per Mllllon BTU of Heat Input (Calcuiated Usmg U, S: EPA Method
19 With An F—Factor of 9,475 DSCF/MMBTU) SR | N
t'a Tons/Year Tons of VOC Per Year (Calculated usmg 8,600- hours of operation per year 'l'hese.'_‘. f }
'_ ar_e the lm_ax:mum allowed op_eratmg. ho_urs as estabilshed i’ MI- ROP-NI 160-2018):. N

III 3 Lead (Pb) Em:ss:on Results (Table 3)
Tabie 3 summanzes the lead Pb) emission results as foliows

s Date. ..



: T|me ’ . . . B I o
.‘ Air FEow Rate (DSCFM) Dry Standard Cublc Feet Per Manute (STP 68 °F & 29, 92 m Hg)
» Lead (Pb) Mass Emlsszon Rates: o :

% ',Lbs/Hr Pounds of Lead Per Hour

R ‘Lbs/MMBTU Pounds of Lead Per Mrlllon BTU of Heat Input (Caiculated Usmg U S EPA Method .

19 Wlth An F Factor of 9 475 DSCF/MMBTU)

e Tons/Year Tons of Pb Per Year (Caiculated using 8, 600 hours of operation per year T'nes'e _:{ J R

e “are the maxrmum ai[owed operatmg hours as establrshed in MI- ROP~N1160 2018)

III 4 Mercury (Hg) Emlssmn Results (Table 4)

L]

' Table 4 summarlzes the mercury (Hg) emrssnon results as foilows
: Samp!e _ : T =
Date:
".T;me o : o . . . . Do
, Arr Flow Rate (DSCFM) Dry Standard Cublc Feet Per Minute (STP 68 oF & 29 92 in.. Hg) S
Mercury (Hg) Concentratlon (ug/ M3 @ 7% Oz) Mrcrograms of Mercury Per Dry Standard Cubrc Meterg g

- *Corrected To 7 Percent Oxygen

’ Mercury (Hg) Mass Emissaon Rate:

B Lbs/Hr Pounds of Mercury Per Hour L

' Ll Tons/Year Tons of Hg Per Year (Ca!culated usmg 8 600 hours of operation per year These

are the maxumum aElowed operatmg hours as estabirshed rn MI ROP N1160 2018)

L5 Arsemc (As) Emrssxon Results (Table 5)

e

,Table 5 summarrzes the arsemc (As) emrsslon resutts as foi!ows

Sample

: Date

: Trme S " o : O

" A | F!ow Rate (DSCFM) Dry Standard Cubic Feet Per Mmute (STP 68 °F & 29 92 in. Hg) » e
: Arsenic (As) Concentratron (ug/M3 @ 7% 02) Mrcrograms of Arsenic Per Dry Standard Cubrc Meter -
Corrected To 7 Percent Oxygen

Arsenrc (As) Mass Em:ssron Rate: o

- Lbs/Hr-Pounds ofArsemc Per Hour o A o
: <> Tons/Year Tons of As Per- Year (Calcu|ated usmg 8, 600 hours of operat:on per year These_' -

are the maxumum a!lowed operatmg hours as establrshed ln MI- ROP N1160 2018)

10



IIL.6 Total Chromium "(Cr")'Emission Results (Tabie"e)

Table 6 summarlzes the totai chromlum (Cr) emlSSion results as follows

e Sample
e Date
e Tlme

e Al Flow Rate (DSCFM) Dry Standard Cubic Feet Per Minute (STP = 68 °F & 29.92 1n. Hg) |
. Chromlum (Cr) Concentration (ug/lv[3 @ 7% Oz) M;crograms of Chromlum Per Dry Standard Cublc
. Meter Corrected To 7 Percent Oxygen ’ ' RS
, -_" "_.Chromium (Cr) Mass Emission Rate:
RpS Lbs/Hr Pounds of Chromlum Per Hour R
<> Tons/Year Tons of Cr Per Year (Calculated usmg 8 600 hours of operatron per year Th.ese‘ R
: : are the maximum a]low_ed operating hours as establa_shecl in MI -ROP-N1160- 20_18_.), o

L7 Total Dioxin & Furan Emission Res-u:t;'(r'ame 7.

- Table 7 summarizes the total dloxm & furan em:ssnon results as follows

. 'Sample
e Date -
DR -Tlrne

;- o A Flow Rate {DSCFM) Dry Standard Cublc Feet Per Mmute (STP 68 °F & 29 92 ln Hg)
. _Total Dloxm & Furan Concentrat:on (ug/l‘/l3 @ 7% Oz) Mlcrograrns of Dloxms & Furans Per Dry
_ - _ Standard Cubrc Meter Corrected To7 Percent Oxygen ' o
S otal Dioxin & Furan Mass Emass:on Rate . e
| <> Lbs/l-lr Pounds of Dioxins & Furans Per Hour 7 o _ . :
<> Tons/Year Tons of Dloxms & Furans Per Year (Calculated usmg 8 600 hours of operatlon per o

o year These are the maxlmum aElowed operatlng hours as establlshed in MI ROP N116O 2018).‘ . B

: The total d:oxm 8. furan results consrst of the 2 3 7 8 cogeners of TCDDs/TCDFs wath To><|c Equ:valent ‘
:_:.Factors (TEFs) greater than zero. Whenever a compound was non detected the detectlon fimit value -
.- was used in the calculatlons All the DlOXEﬂ & Furan results were blanl( corrected usmg the fleld blank
. "(T—4) results ‘ ' ' o

fIII 8 Benzo-A-Pyrene Emlssmn Results (Table 8)

' ~ Table 8 summarlzes the benzo-a pyrene emlss;on results a5 follows

Y Sample

._-‘ : Date

o . Time - N
' 11



K Al Fl Flow Rate (DSCFM) - Dry Standard Cublc Feet Per Minute (STP — 68 °F & 29.92 In. Hg) -
e Benzo-A—Pyrene Concentratlon (ug/M3 @ 7% 02) - Mlcrograms of Benzo-A Pyrene Per. Dry Standard
" _" - Cubic Meter Corrected To 7 Percent Oxygen '
i Benzo A-Pyrene Mass Emrsslon Rate ' _
¢ Lbs/Hr - Pounds of Benzo-A- Pyrene Per Hour |

e Tons/Year Tons of Benzo-A- -Pyrene Per Year (Calculated usrng 8,600 hours of operatron per

, III 9 Sulfurlc Acrd (HzSO4) Emrssron Results (Table 9)

" Table 9 summarzzes the sulfurrc acrd (HzSO4) emission results as fol!ows

e Sample
'o- Date
e Time

Air Flow Rate (DSCFM) Dry Standard Cubrc Feet Per Mmute (STP 68 °F & 29 92 in. Hg)
Sulfurlc Acid (HzSO4) Mass Emrssron Rates: _
< Lbs/Hr Pouncls of Sulfurrc Acrd Per Hour ‘

7 Method 19 W|th An F-Factor of 9,475 DSCF/MMBTU) |
R Tons/Year 'E'ons of H2504 Per vear (Calculatecl using 8 600 hours of operatron per year
':'These are the maxrmum allowed Operatrng hours as establrshed in MI ROP N1160 2018)

| IV sAMtSLIN_G AND"ANALYTICAL ?RbTO'QOLr'. s

o 'The sampllng locat:on for the borier exhaust was on the 71 mch drameter exhaust at a locatron that

i méets the 8 duct drameter downstream and 2 duct cframeter upstream requrrement of U S. EPA Method 1

B There are 4 sample ports “For the partlcuate & sulfurrc acid- sampllng, only two (2) of the samplmg ports
were used.. . Fof the metals Droxrn/Furan and. Benzo-A Pyrene sampllng, ail four (4) samplrng ports were
used Twelve { 12) sampllng pomts (6 per- port when samplmg 2 ports and 3 per port when samplrng 4.

B _ports) were used for the |sokrnet|c sarnplrng The samplmg po:nt drmensrons were as follows
' sa mple Pom R ‘-‘_ e Drmensronlfnches}
e s
2102
49.98
60.63
67.88

@l A W N

u

. year. These are the maxrmum al_lowed operatang _hours as establ;shed in MI ROP- -N1160- 201_8)_. "_ - 4. -

. < Lbs/MMBTU Pounds of Suifuric Acid Per Mllhon BTU of Heat Input (Calculated Usrng U S EPA -



_ V.1 Particulate — The particulate deterrninations were performed in accordance with U.S. EPA Methods
- 178202, Method 17 s an in‘stack filtration method, Three (s) samples, each sixty (60) minutes in
- duratuon were collected from the exhaust Each samp!e had a mlnrmum sample volume of thrrty (30) dry
" standard CUbiC feet The samplmg systems were operated |sokfnetrca||y After the completron of each
. sample a srxty (60) mrnute nltrogen purge was conducted on- the back half (rmplngers) in aCCordance wuth .
© Method 202. - o | | | |

- The front and back half catches were recovered as per Methods 17 & 202 The front half (nozzfe/probe
. acetone rinse & ﬂlter) were measured gravametracaffy The back half was measured for condensables . :
The condensable fractson was determined by using the extractron technsque found in ‘EPA Method 202 and
' separate grawmetrrc analysis of the so!veht (organrc) and water (lnorganrc) fractrons “All the quallty
assurance requrrements specifi ied in the methods were incorporated in the samphng and analysrs Frgure 1 B
isa diagram of the' parttculate samplmg trarn a '

V2 VOC The total hydrocarbon (VOC) emsssion samphng was conducted in accordance wrth u. S EPA : :

: Reference Method 25A, AJ UM. Model 3- 500 ﬂarne ronrzatron detector (FID) analyzer was used to - o
DR . '-monltor the borier exhaust Sample gas was extracted through a. heated probe.. A heated teflon sampfe

line was used to transport the exhaust gases to the analyzer The anaiyzer produces instantaneous
kN readouts of the VOC concentratrons (PPM) o T T o

- The analyzer was cahbrated by system rnjectlon (from the back of the stack probe to the anaiyzer) prlor to _
_ the testmg A span gas of 94 g PPM was used to estabhsh the lnrtral instrument cahbratron Cahbratson '_
: gases of 30.2 PPM and 50.6 PPM were useci to determme the cairbrahon error of the anaryzer After each .. !
| sample a system zero and system :n}ection of 30. 2 PPM were pen‘ormed to estabiash system dnft and :
‘ system b:as durlng the test period Al cahbratron gases used were EPA Protocoi Propane Cahbratlon Gases

' Three (3) samples werecot!ected fram the boner exhaust. Each sample was s;xty (60) mlnutes in duratlon

. ‘The analyzer was cahbrated to the output of the data ac:qurs;tlon system (DAS) used to colfect the data from -
the boller exhaust All reference method data was corrected us:ng Equatuon 7E 5 from U S EPA Method 7E
‘ Figure 2 isa dzagram of the Method 25A VOC samphng traln '

o V.3  Metals — The metals emission samplinig Was conducted-by- employfng U.S. EPA Method 29. * This

is an. out of stack ﬂEtration method, where the sarnplmg probe and fliter are heated at 250 °F (pius or
minus 25 °F). ' R L
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‘The samp!es were coilected fsoktnetrcally on quartz faiters, and ina nltr|c add/hydrogen peroxu:le solutmn S
, and an acidic potassrum permanganate solution. The nozzle/probe rlnses, ﬁiters and nstrrc ' E
: acrd/hydrogen peroxrde solutrons were analyzed for alf the above listed metals by inductrvely coupled
argon plasma/mass spectrophotometry (ICAP/MS) analysrs in accordance wrth Method 29. The :
r:ozzle/ probe rrnses ﬁlters, nltnc acrd/hydrogen pero><|de soiutlons and audlc potassrum permanganate o
‘ solutrons were analyzed for mercury (Hg) by co!d vapor. atomrc absorptlon spectroscopy (CVAAS) analysrs_; "
_ | In accorclance with Method 29, All the qualrty assurance and quaiity control procedures Ilsted in the
B - method were lncorporated in the sampllng and anaiysss Fzgure 3 is a dragram of the metals samp!mg
‘trarn‘ . Lo ,

v 4 Dloxms, Furans & Benzo A-Pyrene The PCDD s/PCDFs (polychlonnated dlbenzo p~dioxins and' .

; polychlorlnated drbenzofurans 2 3 7, 8 substltuted cogeners from the Tetra through Octa homoiogs) and

o benzo—a pyrene émission sampling was performed |n accordance wrth us. EPA Method 23 A Modrf ed

iVIethod 5 (MMS) sampllng traln, as descrrbed in Method 23, was used to collect the samp!es The, .

B samplmg traln consrsted of a heated giass Ilned probe followed by a heated pre cleaned quartz friter A S

B ‘condenser corl followed by an XAD sorbent trap followed the heated fitter, An lmpinger train contammg

T HPLC water followed the XAD trap All sampi;ng tram components were pre cleaned in accordance wuth

S :_the method

= '.Three (3) samples were collected Each sample was srxty (60) m:nutes in duratlon, and had a mmlmum :' .
sample volume of. thrrty (30) dry standard cubrc feet The samphng system operatron was consustent wrth

. S. EPA. Method 5 ‘The three sampies and the blank tra:n were recovered in pre -cleaneéd. sample bottles B _

e wrth Teﬂon llned caps The probe rinse and frlter rinse were comblned W|th the XAD extract for analy5|s

- '_ The back-half i lmpinger condensate was also analyzed The analytes were extracted from the sample, -

" -separated by hzgh resolutlon gas chromatography, and measured by high resolutron mass spectrometry

The analysrs followed the procedures of SW 846 Method 8290 All the quallty assurance and quallty
~ control procedures Irsted in the methods were mcorporated in the sampilng and analysrs Figure 4isa
o dragram of the Method 23 samplrng tram 2 ' ' '

1V, 5. Sulfurlc Amd The sulfurlc acad determrnat:ons were conducted in accordance wrth Us. EPA

o Method 8. The exhaust gas was extracted through a heated probe whlch led to an |mpinger train. - The

- first impinger contained 80% isopropy! alcohol (IPA), whEch is where the sulfuric acid’ was colfected The -

_ samptes were collected |sok|net1ca1ly as descnbed in the method Immediately foEiowmg each sample, a



. _'ﬁfteen (15) mmute purge (at approxrmately the average sarnphng rate) usmg ambtent alr was performecl :

- ‘:on the | rmplnger tram The purge is designed to remove any SOz that mlght remain in the frrst rmpmger o
' 3 The samples were anafyzed for sulfate usmg HPLC analysrs (Method ALT-133) Three (3) samples, were L
o ‘collected Each sample was srxty (60) mrnutes in duratlon and had a mlmmum sample volume of thrrty S

. a (30) dry standard cublc feet Al the qualrty assurance and quafrty control requrrements of the method

B ; § wrli be mcorporated in the samplmg and analysrs The sulfunc acrd sampErng tram is shown an Flgure 5.

s }“IV 6 Exhaust Gas Parameters The exhaust gas parameters (air f!ow rate, temperature, morsture and S

- densrty) were determmed m conjunctaon wlth the other samplrng by employsng U. S. EPA Methods 1 throughv =

o ;',"4 All‘ flow rates, temperatures, rnozstures and densrtres were cletermmed usshg the lSOklneth sampllng

ﬁtrams Bag samples were colEected from the exhaust of the lsokmetic samplmg trams and analyzed for. Oz -

B and COz by Orsat Monsture, temperature and arr flow rates were also determ:ned usmg the |sokmetlc

'”:”%':}‘,f""samplmg trams REEREE

All the quallty assurance and qualrty control procedures Iisted in the methods were mcorporated m the
5 vsamphng and anaEysls : : : o

| Thisteportwaspreparedby:

Dawd D. Engelhardt
Vlce Pressdent
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