| ;,' INTRODUCTION

E Network Envzronmenta! inc was retamed by Viking Energy of meo!n Mzchsgan to conduct a comphance ‘
. emission study at thelr faczEsty The purpose of the study was to meet the emlssmn testlng reqwrements of o
' ! RenewabEe Operatang Permit (ROP) No. MI ROP~N0890 2020 ' ' '

. The Ioizl_e'wihg Is a list of the apptica_b_ie emis__siOn.'!imits' for the boiler exhaust:- +

B 'Partlculate (PM) o 10. Lbs/MMBTU of Heat Input

- PM 10 0. 10 Lbs/MMBTU of Heat Input 23.0 Lbs/Hr & 98 9 Tons/Year

: .VOC s 0 020 Lbs/MMBTU of Heat Input 4.6; Lbs/Hr & 19 1 Tons/Year
_‘Leacl (Pb) 0 00003 Lbs/MMBTU of Heat Input 0.0065 Lbs/Hr & 0. 03 Tons/Year

"Mercury (Hg) O 8 ug/M3 7% Oz, _O 00015 Lbs/Hr & 0. 0006 Tons/Year '

: ‘AI‘SEHIC (As) 28 7 ug/M3 @ 7% O, 0 0053 E.bs/Hr & 0. 0233 Tons/Year

L Tota[ Chromlum (Cr) 23 O ug/M3 7% Oz, O 0043 Lbs/Hr & 0 0186 Tons/Year

Hexavalent Chromtum (Crs) 8 8 ug/M3 @ 7% Oz, 0. 0016 Lbs/Hr &0, 0071 Tons/Year |

‘ _D:oxms & Furans: 0 000029 ug/M3 7% O, 5 4 x 109 Lbs/Hr & 2 3 X 10 8 Tons/Year -

‘ Benzo-A Pyrene. 0. 008 ug/M3 @ 7% Oz, 0, 0000015 Lbs/Hr & 0. 00{}0065 Tons/Year |

Sulfurlc ACId (HzSO4) O 0157 Lbs/MMBTU of Heat’ Input 5 5 Lbs/Hr & 23 7 Tons/Year-;

"‘_Hydrochlorzc Acui (HCI) 23 OOO ug/M3 @ 7% Oz, 2.07 Lbs/Hr & 8 9 Tons/Year )

The foEEowmg reference test methods were employed to conduct the emlssaon sampimg

Partlculate Matter - U.S. EPA Methods 17 & 202

VOC's = U.S. EPA Method 25A.

Meta}s U.s, EPA Method 28

“Dioxins & Furans - U.S. EPA Method 23 -

Benzo—A—Pyre_ne U.S. :EPA Method 23

“H2S04 ~ U.S, EPA Method 8

HCI—U.S, EPA Method 26A
Exhaust Gas Parameters (alr ﬂow rate, temperature, morsture & denSIty) - U.S. EPA Methods 1 4
. R ) g



_ DurEng the sampiing the boiler was firing a combination of wood waste and tire derived fuel (TDF).

The sampllng was performed over the pertod of July 28 31, 2020 by Stephan K. Byrd, R Scott Cargtil
-Richard D. Eerdmans, and David D. Engethardt of. Network Enwronmenta! Iric.; Assastmg with the. study

R _were Mr. Tom Vine, Mr, Jeff Knoll and the operatmg staff of the facrhty Mr 3eremy Howe and Mr. Wllllam o

| '.RGQETS of the Michigan Department of Enwronment Great Lakes and Energy (EGLE) Alr Quahty Division

- were present to observe the sampf:ng and source operatlon



L PRESENTATION OF RESULTS

IL1 TABLE 1 o
FILTERABLE PARTICULATE EMISSION RESULTS
_'WOOD FIRED BOILER EXHAUST -
VIKING ENERGY
" LINCOLN, MI - .~ -

1 | 7/28/20 | 09:17-10:23 | 51,869 064 | 0:0026
o2 | 7820 | 11:08-12:12 | 52441 | 0.88 00035l
3. | 7/28/20 - | '12:46-13:50. | 52,068 .| - 055 | - 00022

'AVerag'ei o | 52026 | .-'069_ ] 0027

(1) DSCFM Dry Standard Cub|c Feet Per Mlnute (STP 68 °F and 29 9 in Hg)

© (2)  Lbs/Hr = Potinds Per Hour - . - ' '

(3) Lbs/MMBTU = Pounds Per Million BTU of Heat Input (Ca[culated Usmg U, S EPA Method 19 Wath An F—Factor
of 9, 475 DSCF/MMBTU) L _ .

‘ ‘ L2 TABLE2 -
- TOTAL PARTICULATE®) EMISSION RESULTS
WOOD FIRED BOILER EXHAUST.
. VIKING ENERGY
“LINCOLN, MI

"1 | 72820 | 0971023 | 51869 | 2200 | 00088 | 964
‘ 7/28/20 | 11:08-12:12 | 52,41 | 238 | 00094 | 1042 -
©3 | 7/28/20 | 12:46-13:50 |- 52,068 | 181 | - 00072 792

| - Avérage e ;_3'52'026 233 | -0.0084 | 933

(1) Total Pamcuiate = Front Half Frlterable and Back Half Condensable
I - (2) DSCFM = Dry Standard Cubic Feet Per Minute (STP = 68 °F and 29.92 In. Hg)
{3). Lbs/Hr = Pounds.Per Hour™ - S
(4) Lbs/MMBTU = Pounds Per Miflion BTU Of Heat Input (Calculated Usmg U.S. EPA Method 19 thh An F-Factor
K .of 9,475 DSCF/MMBTU) _ o
(5} 'Tons/Year were calculateci usmg 8, 760 hours of operation per vear.
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- IL3 TABLEZ -
TOTAL HYDROCARBON (VOC) EMISSION RESULTS
- WOOD FIRED BOILER EXHAUST =~ =
. VIKING ENERGY
'LINCOLN, MI

b |730/20 | 09:0310:03 | . | 047 | 000073 | 074
2 | 7020 | 1017117 | 61365 | 013 | ‘00005'5 Sl osr
| o0 [ szt | | 013 | ooooss | o057
. Average ] ‘:‘0-14 0.00061 |  0.63

' (1) SCFM = Standard Cubzc Feet Per Minute (STP . 68 °F and 29. 92 m Hg) The average ﬂow rate measured
during the 3 imetals samples collected on’ 7/30/20 was used for the calculatmns
-(2) Lbs/Hr = Pounds Per Hour As Propane
(3} Lbs/MMBTU Pounds Per Miihcm BTU Of Heat Input (Calculated Usmg u.s. EPA Method 19 W;th An F-Factor
, of 9,475 DSCE/MMBTU) -~ EE o
‘(4) Tons/Year were calculated using 8,760 hours of operatlon pér year
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. IL.4 TABLE 4 R
'LEAD (Pb) EMISSION RESULTS
" WOOD FIRED BOILER EXHAUST
| VIKING ENERGY |
LINCOLN, MI-

_ “(1) DSCFM Dry Standard Cubic Feet Per Mtnute (STP 68 °F and 29 92 m Hg)
- (2) Lbs/Hr = Pouncis Per Hour - :

- 0f 9,475 DSCF/MMBTY) - |
(4 Tons/Year were calculated usmg 8, 760 hours of. operatlon per year

e ————n

7/30/20 | 09:38-10:44 | 51,325 | 00014 | 0.0000061 )
7/30/20 | 11:3112:39. | 50,312 | .0.0012 | 0.0000053 - |  0.0053 -
7/30/20 | 13:20-14:29 | 51,070 | 0.0010° | 00000044' . 0.0044
: iAverage_ 50'902"-*_-.0'0012: 00000053 0.0053 .

(3) Lbs/MMBTU = Pounds: Per- M;SElon' BTU Of Heat Input (Calculated Usnng U S. EPA Method 19 Wlth An F~Factor '

————

L IISTABLES SR
 MERCURY (Hg) EMISSION RESULTS
. 'WOOD FIRED BOILER EXHAUST '
" VIKING ENERGY . -
LINCOLN, MI .

1 | 7/30/20 [ 09:38-10:44 | 51325 | ND.® | ND.® | oND.O
2 | 73020 | 11:31-12:39 | 50312 f 0 NDI® | ND.® | ND,®
3| 7/30/20. | 13:20-1429 | 51,070 |  wD.® - | ND.® N.D. ©

Average '_ | sose2 | F— T D —

(1) DSCFM Dry Stanciard Cublc Feet Per Mlnute (STP = 68 °F and 29.92 in, Hg)

. 29.92.in. Hg)
(3) "Lbs/Hr = Pounds Per Hour . ' : '
(4) Tons/Year were calculated using 8,760- hours of operat:on per year.

This represents the highest detectlon Jlrmt of the 3 samp!es collected.

(2) ug/M® @ 7% 0; = Mlcrograms Per Dn/ Standard Cubic Meter Corrected To.7 Percent Oxygen (STP 68 °F and

-(5) N.D. = Non Detected At Detection Limits Of 0. 476 ug/M* @ 7% 02z, 0.000091 Lbs/Hr & 0 0004{) Tons/Year

s
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' " IL.6 TABLE 6 :

. ARSENIC (As) EMISSION RESULTS _

'WOOD FIRED BOILER EXHAUST

C VIKING ENERGY -
LINCOLN, MI

] '(1) DSCFM Dry Standard Cubsc Feet Per Mmute (STP = 8 oF and 29 92 in. Hg)

1| 7/30/20 | 09:38-10:44 | 51,325 | 0337 .| 0.000069 | 0.00030

2 | 7/30/20. | 1:31-12:39 | ‘50312 | 0709 | 0000142 |  0.00062
| 7/30/20 | 13:20-1429 | 51,070 | © 70327 ‘| 0000069 | 000030 -
Average 7-.50 902 f:o 458 9000093 ‘_.0-00043; B

(2) ug/M®* @ 7% On.= Mlcrograms Per Dry Standard Cub|c Meter Corrected To7 Percent Oxygen (STP = 68 “F and
. 29.92incHg) S : C R
_ -(3) Lbs/Hr = Pouncts Per Hour :

(4) Tons/Year were calculatecE usmg 8, 760 hours of operataon per year :

L 117 TABLE 7 . -
TOTAL CHROMIUM (Cr) EMISSION RESULTS
WOOD FIRED BOILER EXHAUST
VIKING ENERGY -~ =
LINCOLN, MI =

1 | 7/30/20 | 09:38-10:44 | 51,325 | ‘. 45 . | 000093 | = 00041 .

2 | 73020 |11:3112:39 | 50312 | . 753 | 000151 | - 00066
3 | 7/30/20 | 13:20-14:29 | 51,070 | : 861 - | 000181 | 00079
o Average j 50,92 | - 690 0.00142 | 00062

(1) DSCFM Dry Standard Cubic Feet Per Mtnute (STP = 68 9F and 29,92 in. Hg)
(2) ug/m? @ 7% 0y = M;crcgrams Per Dry Standard Cubic Meter Corrected To 7 Percent Oxygen (STP - 68 “F and-
29.92in. Hg) = - = _ o R
Il (3) Lbs/Hr = Pounds Per Hour - : i
. (4) Tons/Year were caicuiated using 8, 760 hours of operatron per year. :

6




' o 118 TABLEB '
“TOTAL DIOXIN & FURAN(" EMISSION RESULTS
'WOOD FIRED BOILER EXHAUST
- _VIKING ENERGY "
~ .LINCOLN, MI

1 | 72920 | 11:07-12:11 | 49,479 | 5.80B-06 | 1.18E-09 | 5.76:09°
2| 7/29/20 | 13:08-14:12 | 50,220 | - 3.08E-06 | 6.75E-10 |  2,96E-09

3| 7/29/20 | 15:52-16:56 | 50,996 | - 454E-06 | 9.47E-10 | 415609
I Average 1 50,222 | «4475—06 o 9.34E-10 | - 4095—09 R

) ('1)' Compounds Ilsted are the 2 3 7, 8 cogeners of TCDDS/T CDFs W|th Toxrc Equwalent Factors (TEFs) greater than .
Lo Zero,. :
(2) DSCFM = Dry Standard Cubzc Feet Per Mlnute (STP 68 °F and 29.92 in, Hg) '
' (3) ug/M? @ 7% Ox = Micrograms Per Dry Standard Cubic Meter Corrected To 7. Percent Oxygen (STP 68 °F and_
00 2992in.Hgy . * . \ S _ o
" (4) Lbs/Hr= Pounds Per Hour o o
- (5_) Tons/Year were calcu!ated usrng 8 760 hours of operatron per year

 ILO TABLE9
'BENZO-A-PYRENE EMISSION RESULTS
WOOD FIRED BOILER EXHAUST
| VIKING ENERGY =~

. LINCOLN, MI..

1| 729020 | 11:07-12:31 | 49479 | 00032 . | G6IE07 | 2.90E-06

2| 7/29/20 | 13:08-14:12 | 50,220 | . 00021 | 470807 | 2.06E-06 .

3 | 7/29/20 | 15:52-16:56 | 50,996 |- 00048‘-__ | 1.00E-06 | 4.388-06
Average o 50,222 | 00034 | 7.10E-07 | 3.11E-06

1) DSCFM Dry Standard Cub;c Feet Per Mmute (STP 68 9F and 29.92 In, Hg) ' o
(2) ug/M3 T% Qg = M;crograms Per Dry Standard Cubic Meter Corrected To 7 Percent Oxygen (STP 68 °F and'
.29.9214n, Hg) : _ N o

“{3) Lbs/Hr = Pounds Per Hour ‘ ‘
(4) Tons/Year were caicuiated usmg 8 760 hours of operation per year.
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_ 1110 TABLE 10 '
* SULFURIC ACID (H2504) EMISSION RESUWS OU/‘ Ll T Y urvteidr\z ]
'WOOD FIRED BOILER EXHAUST | . =
VIKING ENERGY =~
LINCOLN, MI

1 7/30/20 | 15:10-16:13 | 50,810 - | 103 .. | - 00045 - 451

.2 | 73y20 | 0809-09:12 | 51841 | 089 | 00038 | - 390
3| 7/31/20 | 09:34-10:37 | 51,220 | 083 | 00035 | 364
o _ Average 51,290 | 092'7'-" 0.0039 . | - 402 °

) (1) DSCFM = Dry Standard Cubic Feet Per Mlnute (STP 68 °F and 29, 92 in. Hg)
{2) Lbser = Pounds Per Hour - .-~ ‘ o
(3)- Lbs/MMBTU _Pounds Per Million BTU Of Heat Input (Calculated Usang us. EPA Method 19 W;th An F—Factor
4 -of9,475 DSCF/MMBTU) s _ .
B | A G)] Tons/Year were caicuiated usmg 8, 760 hours of operat:on per year

‘ II 11 TABLE 11 , '
: HYDROCHLORIC ACID (HCI) EMISSION RESULTS -
‘ ‘WooD FIRED BOILER EXHAUST S
VIKING ENERGY '
~ LINCOLN, MI

L | 7/28/20 | 14:25-15:28 | 50458 | - 1498 | 034 | 149

2 |'7/28/20 | 15:42-16:45 | 500644 | 1685 | 038 | 166 -

3 | 7/29/20 | 08:31-09:37 | 50039 | - 1512 . | 033 | 145
o Average 1 50,380 . | 1'565 o 7-0‘.3'_5__ 153

(1) DSCFM Dry StancEard Cubrc Fest Per Mrnute (STP 68 °F and 29. 92 in. Hg)

(2) ug/M3 @ 7% 02 = Mrcrograms Per Dry Standard Cubrc Meter Corrected To 7 Percent Oxygen (STP 68 "F and
-~ 29.92in. Hg) . _ .

(3) Lbs/Hr = ‘Pounds Per Hour

(4) ‘E‘ons/‘:’ear were calculated us;ng 8,760 hours of operatron per year




L 'DISCUSSION OF RESUL-TS

: The results of the emission sampllng are summarlzed in Tab!es 1 through 11 (Sectlons 1.1 through 1L 11).' '
The results are presented as follows - :

= nt 1 Fiiterable Particulate Emis-sion Results (Table 1)

Table 1 summarlzes the filterable particulate emission. results as follows

* Sample '_ ‘
. Date

e Time:! S L

. -'Arr Flow Rate (DSCFM) Dry Standard Cublc Feet Per Mmute (STP 68 °F & 29, 92 in. Hg)

LI Partrculate Mass Enussron Rates: 8

<> Lbs/Hr - Pounds of Parttculate Per Hour ' B o .
<> Lbs/MMBTU - Pounds of Part[culate Per Mllllon BTU of Heat Input (Calculated Using U s. EPA
Method 19 With- An F Factor of. 9 475 DSCF/MMBTU) - : '

' "III 2 Totei Part|culate Emlssmn Results (Table 2)

Table 2 summarrzes the total (front half f;lterable & back half condensable) partaculate emrssron resuits as o

follows o

e ‘Sampie
. Date

» T|me : : ‘ o
. .Arr Flow Rate (DSCFM) Dry Standard Cubrc Feet Per Mlnute (ST P 68 “F & 29, 92 in. Hg)
N} .Partrculate Mass Emtssmn Rates S e
T3 Lbs/Hr - Pounds of Particulate Per Hour _
ﬁ> . E.bs/MMBTU Pounds of Particulate Per Milllon BTU of Heat Input (Calculated Usrng U S. EPA
' Method 19 With An F-Factor of 9,475 DSCF/MMBTU). - -
4% Tons/Year - Tons of Partlculate Per Year (Calculated us:ng 8, 760 hours of operatlon per year
ThlS |s based on 24 hours per day and 365 days per year of operatson)
' ':_m 3 voc Em:ssnon Results (Table 3)
Tahle 3 summar;zes the total hydrocarbon (VOC) emission results as follows

e Sample

. Date

e Time



Ali‘ Flow Rate (SCFM) Stanclard Cubic Feet Per. Mlnute (ST P 68 °F & 29 92 in. Hg) The average .
 flow rate measured durmg the 3 metals samples collected on 7/30/20 was used for the calculatuons

- VOC Mass Emrssron Rates: " ‘ | '

< Lbs/Hr - Pounds of VOC Per Hour As Propane

4 s Lbs/MMBTU Pounds of VOC Per Million’ BTU of Heat Input (Catculated Us:ng U, S EPA Method

19 With An F-Factor of 9,475 DSCF/ MMBTU)

s %}. Tons/Year Tons of VOC Per Year (Calculated using 8, 760 hours of operat;on per year. This is S
. based on 24 hours per day and 365 days per year of operahon) ' o _—

E :III 4 Lead (Pb) Em:ssron Results (Table 4) _
Table. 4 summarlzes the lead (Pb) ernlssmn resuits as follows

Sample
Date =

Tlme . N S , _
.'Azr Flow Rate (DSCFM) Dry Standard Cl.!blC Feet Per Mmute (STP 68 "F & 29 92 m Hg)
Lead (Pb) lVEass EmESSIOFI Rates: _ ‘ E .
_ ' % Lbs/Hr Pounds of Lead Per Hour _ . . . 3
"% Lbs/MMBTU - Pounds of Lead Per Million BTU of Heat Input (Calculated Usmg U S. EPA Method S

19 With An F—Factor of 9, 475 DSCF/ MMBTU). -

o & "_fTons/Year “Tons of Pb Per Year (Calculated usmg 8,760 hours of operat:on per year Thls'isy '

' based on 24 hours per day and 365 days per year of operat|on)

e _III 5 Mercury (Hg) Em|sszon Results (Table 5)

' TabEe 5 summanzes the mercury (Hg) emtss:on results as: follows

Sample o

:Date

-Tlme o

- -Air.Flow Rate (DSCFM) Dry Standard CUblC Feet Per Mlnute (STP 68 °F & 29 92 in. Hg) ‘
' -'Mercury (Hg) Concentratlon (ug/l\’l3 @ 7% Qz) - Mlcrograms of Mercury Per Dry Standard Cublc Meter o

Correcl:eci To7. Percent Oxygen

Mercury (Hg) Mass Emlssmn Rate:

> Lbs/Hr - Pounds of MercuryPer Hour

& Tons/Year Tons of Hg Per Year (Calculated usrng 8, 760 hours of operatlon per year, Thls is .

based on 24 hours per day and 365 days per year of operatlon)

10 .




1116 Arsenic (As) Emission Results (Table 6)
' Table 6 summarrzes the arsenic (As) emissron results as follows
_' Sample '

Date
Trme

. Alr Flow Rate (DSCFM) Dry Standard Cubic Feet Per Mlnute (STP 68 °F & 29, 92 !l‘l Hg)
: 4:Arsenrc (As) Concentratron (ug/l\fl3 @ 7% 02) Mlcrograms of Arsensc Per Dry Standard Cubsc Meter
Corrected To 7 Percent Oxygen ' ' : '
: 'Arsemc (As) Mass Emission Rate: '-

<> Lbs/Hr - Pounds of Arsemc Per Hour . . o o
S Tons/Year Tons of As Per Year (Calculated usmg 8; 760 hours of operatron per year ThlS is '
- '_ based on 24 hours per day and 365 days per year of operat:on) ' ' ‘

III 7 Total Chromrum (Cr) Emissmn Results (Table 7)

e Table 7 summarizes ’che total chromlum (Cr) emission results as follows

‘Sample ' AR - - '
'Date

Tlme

' Arr Flow Rate (DSCFM) Dry Standard Cublc Feet Per Mmute (STP 68 °F &29. 92 in. Hg)
: :cnrom;um‘(Cr)_Co_nc,entrataon _(.ug/M3_@ 7% 02) - M[crograms of Chrommm Per Dry Standard Cubic

Meter Corrected To 7 Perte"nt Oxygen -

Chrornlum (Cr). Mass Emission Rate:

¥ E_bs/Hf - Pounds of Chromium Per Hour - ) , S

¢ Tons/Year Tons of Cr Per Year (Calculated usmg 8 760 hours of operatlon per year Thls is
based on 24 hours per day and 365 days per year of operatron),'_ ' '

- OIS Total D:oxm & Furan Emlssron Results (Table 8)

L Table 8 summarlzes the total droxm & furan emrssron results as follows

-Sample
Date

Time h

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

Total Dioxin & Furan Concentratlon (ug/ M@ 7% 02) Mrcrograms of Dsoxsns & Furans Per Dry |
Standard Cubic Meter Corrected To7 Percent Oxygen ‘
Total Droxrn & Furan Mass Emlssron Rate: .

' 11




4 Lbs/Hr Pounds of Daoxzns & Furans Per Hour
<> Tons/Year Tons of Droxrns & Furans Per Year (Calculated using 8, 760 hours of operatron per
year Thrs is: based on 24 hours per day and 365 days per year of operatron)

- The total droxan & furan results consist of the 2,3, 7,8 cogeners of TCDDs/TCDFs wrth Toxlc Equrvalent
. Factors (TEFs) greater than zero Whenever a compound was non detected the detect;on Hmit value o

- was used in the calculatzons

' ‘III 9 Benzo~A Pyrene Emrss;on Results (Table 9)

' ' Table 9 summarrzes the benzo -~ pyrene emlssron results as follows

. Sample
_‘ + . 'Date

» -Trme : : S : o : :
.-;i]'-._‘ '_Atr Flow Rate (DSCFM) Dry Standard Cubrc Feet Per M;nute (STP = 68 °F & 29, 92 in.Hg). -
: - _ Benzo-A Pyrene Concentratron (ug/lvl3 @ 7% Oz) Mrcrograms of Benzo A Pyrene Per Dry Standard
. .Cubic Meter Corrected To 7 Percent 0xygen
- s Benzo-A- Pyrene Mass Emrssron Rate '
' <> E.bs/l—fr ~ Pounds of Benzo A- Pyrene Per Hour - .
% Tons/‘(ear Tons of. Benzo-A-Pyrene Per Year (Calculated usmg 8,760 hours of operation per
year Th:s is based on 24 hours per day and 365 days per year of operat:on)

i III. 10 Sulfurrc Acrd (HzSO4) Emlssron Results (Table 10)

‘Table 10 summanzes ‘the sulfurtc acad (HzSO4) emrssron results as. follows

'.“.-. .Sample
-+ Date "" N
+ Time i

. Air Flow Rate (DSCFM) Dry Standard Cublc Feet Per Mmute (STP 68 °F. & 29,92 |n Hg)
. Suifursc Acid (HzSO‘;) Mass Emrssron Rates ' '

| _¢~ ' ‘Lbs/Hr - Pounds of Sulfurtc Acid Per Hour :

kS 'y 'Lbs/MMBTU Pounds of Sulfuric Acid Per Million BTU of Heat Input (Caiculated Usrng U S EPA a

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

<. Tons/Year - Tons of stoq PerYear (Calculated using 8 760 hours of operatron per year Thrs |sj :

: based on 24 hours per day and 365 days per year of operatron) ' ‘ '

1




I Hydrochloric Acid (HCI) Emission Results (Table 11)
Table 11 summarlzes the hydrochlorrc acid (HCl) emission results as follows

. Sampie
. Date

‘e 'Tsme . : _ o
. .‘Arr Flow Rate (DSCFM) Dry Standard Cublc Feet Per Mmute (STP 68 oF & 29.92 in, Hg)
L .. -Hydrochlorrc Acrd (HCI) Concentratton (ug/M3@ 7% 02) - Mlcrograms of Hydrochlorrc Acrd Per Dry
o k Standard Cub;c Meter Corrected To 7 Percent: Oxygen ' o
. Hydrochlorrc Acid. (HCI) Mass Emlssron Rate L
<> LbS/Hr - Pounds of Hydrochlonc Acid Per Hour o ‘
<> Tons/Year Tons of HCI Per Year (Calculated using 8 760 hours of operation per year Thrs is
: based on 24 hours per day and 365 days per year: of operatron) '

A sAMPL_mG'AND'ANALYT:oAL Prio‘T.ot:or. o

o l._The samphng locatton for the boller exhaust was on the 71 inch drameter exhaust at a tocatron that

meets the 8 duct drameter downstream and 2 duct dlameter upstream requ:rement of U S. EPA Method 1,
. There are 4 sample ports Only two (2) of the samplrng ports were used.. Twelve (12} samplrng pomts B
' --(6 per port) were used for the isokinetic samplmg The samplmg pomt drmensrons were as foIEows '

'Samgle Point o R 'Dimensioh.(inohe.sl

2 L 1037
3 2102

4 4998

5 6063
6 - . 67.88

:IV 1 Partlculate The partrculate determrnatlons were. performed in accordance wrth . S EPA Methods o
“ l? & 202. Method 17 is an in-stack frltratlon method Three (3) samples, each ssxty (60). mmutes in.
d,uratson, were collected from the exhaust_. ‘Ea_ch sample had a minimum sample volume of thirty (30) dry

_standard cubic f_eef. “The sampling systems were operated isokln'et'ically. After the completion of each -
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sampie, a sixty (60) minute natrogen purge was conducted on the back half (rmprngers) in accordance with
. Method 202, ' ‘

The front and back half catches were recovered as per Methods 17 8.202.. The front half (nozzle/probe ‘
| acetone rinse & ﬂlter) were measured grav:metrlcaliy The back half was measured for condensables.
' ,The condehsable fractlon was determmed by usmg the extraction technzque found in EPA Method 202 and
. separate gravimetric analysus of the solvent (organlc) and water (morgamc) fractions. Al the quahty ‘ '
| assurance reqwrements specn° led in-the methods were lncorporated in the samplsng and analyszs Figure 1
: _zs a dragram of the partlculate sampllng tram R ' ' R

R A'A 2 VOC The total hydrocarbon (VOC) emission sampllng was conducted in accordance with U, S EPA
_ .' :Reference Method 25A. A JUM, Model 3-500 ﬂame ionization detector (FID) analyzer was used to )
© monitor the bonler exhaust Sample gas was extracted through a heated probe A heated teﬂon sample

| Isne was used to transport the exhaust gases to the anaiyzer The analyzer ptoduces lnstaataneous

e readouts of the VOC concentrattons (PPM)

- _The analyzer was cahbrated by system injectlon {from the back of the stack probe to the analyzer) prtor to
- the testlng A span gas of 94.9 PPM Was. used to establnsh the mltlal mstrument calrbratlon Calabratlon '
' ;'gases of 30.2 PPM and 50.6 PPM were. used to determine the callbration error of the analyzer After each

- sample, a system zero and. system anectlon of 30.2 PPM were performed to establlsh system dr;ft and

system bias during the test period. All cal;bratton gases used were EPA Protocol Propane Callbratlon Gases. ‘
Three (3) samples were coElected from the boiler exhaust Each sample was szxty (60) mmutes in duratlon. :

- : The anaEyzer was caEzbrated to the output of the data acqwsrtlon system (DAS) used to colEect the data from

' --the boiler exhaust. Al reference method data-was corrected usmg Equatzon 7E-5 from U.s. EPA Method 7E._'-‘ .

i Figure 2isa dlagram of the Method 25A VOC samplmg traln

‘."...,IV 3 Metals The metals emlss;on samphng was conducted by empioymg u.s. EPA Method 29 Th:s _ "
is an out of stack flltrat:on method where the samplmg probe and fllter are heated at 250 °F (plus or '
mlnus 25 °F) ‘

The samples were collected isokmetrcally on quartz frlters, and ln a nltr:c acld/hydrogen perox:de solutlon

: and an acidic potass:um permanganate solutlon
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The nozzle/probe'rinses, filters and nitric 'aclcl/hydrogen peroxlde solutions Were analyzed for all the ,
above listed metals by |nducttvely coupled argon plasma/mass spectrophotometry (ICAP/IVES) analys:s in
accordance with Method 29, The nozzle/probe rtnses, filters, mtnc acid/ hydrogen peroxide solutlons and .
_ aczdrc potassrum permanganate solutions were analyzed for mercury (Ha) by cold vapor atom:c
.'absorptlon spectroscopy (CVAAS) analysns in accordance with Method 29. All the quality assurance and _
- quality control procedures listed jn the method were mcorporated in the samplmg and analyszs Flgure 3 .'

isa dragram of the metals samphng tra:n

.'.41\‘!.4 'D.io'x‘in's,_?urans'&-Ben;o-A-Pyrene —The PCDD‘s/PCDF's ‘(p'_olychi'orlnated d.iben‘z'o-p¥dioxins and'
Vpo_lychlorlna'ced dibenzofu_ran_s; '2,3,7,8 substituted cogeners from the Tetra through Octa homologs) and
.. benzo-a- pyrene emission sampling was perforrned'in accordance with-U.S. EPA Method 23- A Modif'ied

- :-Method 5 (MMS) sampllng trazn as. descrsbed in Method 23, was used to collect the samples The samplmg -_ =

< train con51sted of a heated glass llned probe followed by a heated pre «Cleaned quartz fllter A condensar

L coll followed by an XAD sorbent trap followed the heated fliter An Jmplnger train contalnlng HPLC water - o

' followed the XAD trap AII sampllng tram components were pre cleaned |n accordance w:th the method

Three (3) samples were coliected Each sample was 5|xty (60) minutes in duraﬂon and had a minimum . |
‘sample volume of thlrty (30) dry standard cublc feet. The samplmg system operation was conszstent w1th

s u. S. EPA Method 5. The three samples and the blank trazn were recoverecE in pre~cleaned sample bottles S

- 'wsth Teflon Ilned caps. The probe rinse and filter finse were comblned with the XAD extract for analys;s

B ".The back~half ;mplnger condensate was also analyzed The analytes were extracted from the sample,

' ;_separated by hrgh resoEu’non gas chromatography, and measured by hlgh resolutron mass spectrometry
- The analys;s fol!owed the procedures of SW-846 Method 8290. Al the quallty assurance and quallty control | _
o procedures l;sted in the methods were lncorporated in the: sampllng and analy51s F|gure 4 is a diagram of L

the Method 23 sampllng tram

L ‘IV 5 HCI The HCL emission samplrng was conducted in accordance wrth U. S EPA Method 26A, The
. samplmg was performed |sok|net:cal|y in accordance with the method. The HCL was collected i in the first ‘

' two |mp:ngers of the samplmg train, which contalned 100 mis of 0.1 normal sulfuric aczd The probe rmse |

I | : ._and the |mpmger catcn were combrned and analyzecl for HCL. usrng Ion~chromatography as descrlbed in the -
. _method o ‘
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Al the qualaty assurance and quahty control requrrements specn‘led in the method were rncorporated in the
sampllng arrd analysus A dragram of the sampling train is shown m Flgure 5

1vV.6 Sulfurlc Actd The sulfur:c acid determmatlons were conducted in accordance With U S. EPA
Method 8. The exhaust das was extracted through a heated probe whsch lead to an impinger train.
~The flrst impinger centaaned 80% lsopropyl alcohol (IPA) Wthh is where the sulfarlc acid was collected
The, samples were collected isokinetically as described in the method Immedrately followmg each
: sample, a twenty {20, mmute purge (at approxrmately the average samplmg rate) usmg amblent air was
| performed on the wnpanger tratn The purge is designed to remove any SOz that mlght remam in the f:rst
: lmpmger The samples were analyzed for sulfate usmg HPLC analysrs (Method ALT—133)

'Three (3) samples were. collected Each sample was srxty (60) minutes in duratron and had a mrmmum .
: sample volume of thlrty (30) dry standard cubrc feet. All the quallty assurance and quallty control
'requlrements of the method were. rncorporated in the samplmg and analysrs The sulfuric acid samplrn_g
traln is shown in Flgure 6. ' ' R S

L V.7 Exhaust Gas Parameters The exhaust gas parameters (air flow rate, temperature, mmsture and
_ densrty) were determmed in cenjunctlon wrth the other samp!mg by employrng U S.EPA Methods 1 through

L _ _IQ4 Alr flow rates, temperatures moistures and den5|tles were determmed usmg the rsoksnetlc samplmg

trains,  All the qualzty assurance and quallty control procedures lrsted in the methods were Eracorporated in

3 the samplmg and anaEysrs R ' ' a o

This report was"prepar'ed by: .

. ." ‘ ,
David D. Engelhardt | ST e Stepfian K. Byrd
" Vice President _ S o President

This report was reviewed by:
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