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I. INTRODUCTION 

. Network Environme11tal, Inc.was retained by Viking Energy of McBain, Michigan to conduct a compliance:·· .. 

emission study attheir facUity. The purpose of the study ~as to meetthe e~ission testing requirements or 
Renewable Operating Permit (ROP) No. MI~ROP-N1160-2018. 

: _, . . . ' .. 

. . 

The follo~ing is a lisfof Ehe applicable emission limitsfor the boiler exhaust: . 

' '•'' . . 

· PM-10: ·• 0.10 Lbs/MMBTU of Heat Input, 23.0 Lbs/Hr & 98.9Toris/Year 

.· VOC's: 0.020 Lbs/MM BTU of H¢at Input, 4.6 Lbs/1-lr & 19.l Tons/Year 
. : . . . ' . 

· Lead (Pb): 5.0E-04 Lbs/~MBTU of Heat Input, Q .. 12 Lbs/Hr & o:sTons/Year .. 
• • ·, /. ; • • • • ' <, • 

Mercury (Hg): L4 ug/M3 @7% 02, 3.2E-04 Lbs/Hr & 0.0014 TonsiYear· 

Arsenic (As): . 40 ug/M3 @7% 02, 0.009 Lbs/Hr& 0.04 Tons/Year 

TotalChromium.(Cr): .... 23;0 ug/M3 @ 7%Th, 0.00521.bs/Hr &0.023 Tons/Year · 

·Dioxins & Furans: . 2.9E-05 Ug/M3 @·7o/~ 02/6.~E-O~Lbs/Hr &0 2:9E-08 Tons/Y~ar 

BenzoNANPyrene: .. 0.008 ug/M3 (g}7°io 02, L9E-06 Lbs/Hr~ 8AE~06 Tons/Year 
. . . . . 

. H2S04: o:b3 Lbs/MMBTU ofH~at Input, Ii Lbs/Hr &33.3 Toris/Year 

· •· The following reference testmethods were employed to conduct the emission sampling: 

• · Particulate Matter - U.S. EPA Methods 17 & 202 

• VOC's --U.S. EPA Method ?SA 

• · Metals..; U.S. EPA Method 29 .. 

• · Dioxins & Furans- U.S. EPA Method 23 

• . Behzo-A-Pyrene-:-- U.S. EPA Method 23 · 

• · H2S04 - U.S.EPAMethod 8 ·· 

• Exhaust Gas Parameters (air flow rate, temperature, moisture &density) - U.S .. EPA Methods 1~4 

During the sampling the boiler was firing a combination of wood waste and tire derived fuel (TDF). 
. . . . . .· . . . 

The sampling was performed over the period of Augustl?-19, 2021 by Stephan K. Byrd, Richardo.' 

Eerdmans, and Oavid D. Engelhardtof Network Environmental, Inc.. Assisting With the study were Mr. 

Keith Stackpoble and the operati'ng staff ofthe facility, . Mr. Jeremy Howe and Mr. Rob Dh:kman of the 
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. Michigan Department of Environment, GreafLakes and Energy (EGLE) -Air Qu~lity,Divisioli were present to 
. _, . ' ' . 

observe the, sampUng arid source operation. 
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·. II;·. PRESENTATION OF.RESULTS 

2 

3 

·• ... ', .. ,, . Ii.1 .-TABLE :i. . , · · . ·. · ''. ·... ·.·. '' 
·. TOTAL PARTICULATE<1> EMISSION RESULTS. -· 

. '' . · ~O()D FIRED 130ILER EXHAUST. 
VIKING ENE_RGY OF McBAIN 

McBAINiMl 

li:00,.12:04 ', 54,473' -3.35 .· 

0.0162· ... ·.... ·. 16.00,, 

'C1>° :r~tal Particu'1a'te = Front Half Filterabl/~·nd Back Half C<>ndensal;Jle •· . · .- _ . 
(2)' :DSCFM = Dry stencJard Cubic Feet Per Minute· (STP == 68°f)111d 29.92 in. Hg) - -. 

. ·-.(3)_. Lb$/Hr_·;· .. P~Unds·P.er·Hou_r .. '._ ·. ,· . . _ .: - .. - · .·. · ·. _= • •i' ~;. \_· , . _ ... .·.. ; 

(4) Lbs/MMBTU' = Pounds Per Million 'BTU Of Heat Input (Calcuiated(Jsing (ts:_EPAMe~hocl 19 With. An F~Factor· 
, b( 9,475 bsci=/MMBTU) . . • _ _ . . _ . ·_ . ·. - - . . . ,· . . - - . . -· .· . , . . _ - . 

. • - (5) Tcins/Year were calculated using 8;600 hours of bperatioh per year as per the rni;i~irnum operating hours . _ .. · · -
establlsned ih Mi-ROP-NllG0-2018. . . - - . . . - . . . - . 
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' : . . · . · .··· ·· .... · _, .·II.2 TABLE-2 .. · .. _·. > · .. . . 

., . TOTAL HYDROCARBON (VOC) EMISSION RESULTS 

· . W~~~J~~::g~L~~ ~!::~:T . _. 
McBAIN, MI_ · · · 

1 8/17/21 :· - 09:13~10:53 '65,659 
· ' 64584 . 
·. · ... I. 0.353 ·• .... 0.00154 

' ' 

3· .. · · ····. 8/17/2i' '·, ·,,·12:49-l3:49 0.37i 

_0.00070. 

'--(1)' SC:FM' = standard Cllbl~:-Feet Per Minute' (STP, = 68'°F arid 29'.92 in. Hg): 
. ·(2) Lbs/Hr-,.; Pounds Per Hour As Propane •. · . · . . . · . . . . 
.. (3) 'LbslM,MBTU'= Pounds Per Million·BTU Of Heat'Inpi.lt (Calculated Using U.S. EPAMethodi9 With An'F~Factoi-
. . ,.· of. 9,475 DSCF/MMBTU) •. ·. . , - • .. •.. , . ·· · . . .·.··•· ··· _ .· .· . ,· •·.. · . · . 
. : (4) Tons/Year were ·calculated 'using 8,6_00 hours ofoperation per \rear as .per the maxirrium operating. hours. . 

. established in MI-ROP-N1160~20HL .·· · ·. . ,'. . . . . . - . . . . ,, . 
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.· . . 
. . . . . 

II.3 . TABLE 3 
LEAD (Pb) EMISSION RESULTS 
WOOD FIRED BOILER EXHAUST 

VIKING ENERGY OF McBAIN 
· McBAIN, MI 

11:28~12:46' . 54,318 0.0036·· · · 1.56E~05 0.015 
... 

:3 ~/17/21 13:33-14:50 53,q21 0.00.41. l.74E:-os .. · 0.018 

Average 54,3.61 0.0047 2.04E-05 - 0,020' 

(1) DSCFM .;, Dry Standard cubic Feet Per Minute {STP = 68 °~ and 29.92 in, Hg) .. 
(2) Lbs/Hr= PoundsPe(Hdur .· · .• . . . . · · · . .· . . . • · .. · · 

• (3) Lbs/MMBTU = .Pounds Per Million BTU Of Heat Input (Calculated Using U.S. EPA Method 19 With Ari F-Factor 
.· . of 9;475 DSCF/MMBTU). · .· . . ·. • ·. . · ·. ·.. · . •· • .· .. · ·. 

. (4). Tons/Year were calculated using 8,600 hours of operation per year as perthe maximum operating hours 
. established in Mt-ROP-NH60-2:0l8. . . . . . . . . . 

1 8/17/21 
. . 

IlA. TABLE4· 
·. MERCURY (Hg) EMISSION RESULTS 

WOOD FIRED BOILER EXHAUST 
... VIKING ENERGY OF McBAIN . 

McBAIN, MI . 

09:33-10:SL 55,143 N.D. (5) N.D, (5) .. N.D. (5) 

.. 
11:28-12:46 (5) N.D; <5> N·.D: (SJ 2 . 8/17/21 54,318 N.D . 

3 • 8/17/21 13:33-14:50 · 53,621 N.D. (5} N.D. (S) ·N,D. (5) 

Average 54,361 ----~ .. -~'-,;..-·. 
. . . 

. . . . . '' . 

(1) · DSCFM = DryStandard Cubic Feet Per Minute (STP = 68 °F and 29.92 in. Hg)· ·. . .· · .. · . . . . . 
(2) ug/M3 @ 7% 02 = Micrograms Per Dry Standard Cubic Meter Corrected To 7 Percent Oxygen {STP. = 68 °F and 

29.92 in. Hg) . . . . . .· 
(3) Lbs/Hr = Pou rids Per Hour . · · . · . . · · . · · · . · 
(4) Tons/Year were calculated using 8,600 hours of operation per year as per the maximum operating hours 

established in MI~ROP·N1160-2018. . .· - . . . . . ·· ·.. . . . .·. · 
(5) . N.D .. = Noh Detected At Detection Limits Of 0.529 ug/M3 @ 7% 02, 1.09E-04 Lbs/Hr & 0.0004tTons/Year .· 
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II.5 TABLE 5 -1,; ,/10fe .· :/t,,~ · .. •· 
ARSENIC (As) EMISSION RESULTS ~ Q◊.'. 0./d, .. ··· .. {) ·· 

WOOD FIRED BOILER EXHAUST ~(/),L . ~7 .. · . 
VIKING ENERGY OF McBAIN ~ r 

McBAIN; MI 6/½ . 
· ... · t?;, 

.. 

2 8/17/21 11 :28-12:46 541.318 1.88 0.00038 0.0016 

3 8/17/21 13:33-14:50 . 53,621 1.17 0.00024 0.0010 
. . 

· Average ···s4,361 · 1.82 0.00038 0.0016 · 

(1) DSCFM =. Dty Standard Cubic Feet Per Minute (STP =. 68°Fand 29:92 in. Hg) .. 
(2) ug/M3 @ 7°/o 02 = Micrograms Per Dry standard Cubic Meter Corrected To 7 Percent Oxygen (STP = 68 °F and 

· 29.92 in; Hg) .· .. . . .. ·. · . . . ·. · ·. · .. · - · . . · • - > . ' . 

(3)' Lps/Hr = Pounds Per Ho1,Jr · .• · . . _ · · · . .. . - · .·- ·.· . _ . · 
. (4) Tons/Year were calculated using 81600 hours of operation per year as per the maximum operating hours 
. established in MI-ROP-Nilo0-2018. . . . . 

2 

3 

8/17/21 

8/17/21 

Average 

.. ._ ·- . ,·,· ,'. ' . .-, ' ... _, . 

· . ·_ ... · ·· .. ·. ·. II.6 -TABLE 6 . ·· .... · ·.• ·_ · -
· TOTALCHROMIUM.{Ci') EMISSION RESULTS 

-WOOD FIRE:D BOILER EXHAUST 

11:28~12:46 

13:33-14:50 

·. VIKING ENERGY OF McBAIN 
McBAIN, MI -

· 54,318 - 5.07. 

. 53,621 · 4.24 

. 54,361 4;46 
. . . . ' . . 

O.C.l045 

0.0038 

0.0040 

. (1) • DSCFM = Dry Standard Cubic Feet Per Minute(STP = 68 °F and:29:92 in. Hg). . . . . . . 
(2) . ug/M3@ 7% o2 =. Micrograms Per Dry Standard Cubic Meter Correct.ed To 7 Percent Oxygen (STP = 68 °F and 

29.92 in. Hg) , · 
(3) Lbs/Hr = Pounds Per Hour · 
(4) Tons/Year were calculated using 8,600 hours of operation per yearas per the maximum operating hours 

·. established inMI-ROP-N1160-2018. - .. . 
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2 

3 

8/18/21·. 

. 8/18/21 

· , . · .·. · IL7 TABLE 7 · . . 
TOTAL DIOXIN & FURAN<1> EMISSION.RESULTS . 

, WOOD FIRED BOILER EXl:-fAUST . 
VIKING ENERGY OF McBAIN . . . . 

McBAIN,MI 

13:35-14:52 9.63E-06 2.011:-09 

15:52~17:12 5.5_,799 3.89E,06. 8.24E~10 

Averi:)·ge · S.6,011· L25E-05 2.59E-09 

3.54E-09 

1.llE-08 

(1). Compounds listed are the 2,3,7,8 coge~ers ofTCDDs[TCDFswith ToxicEq1.1ivalent Fadors (TEFs)greater than . 
. zero .. Where the compounds were non detected, the detection limit value was used in the calculation.. · 

. (2) DSCFM = Dry Standard Cubic Fe~trer Minute (STP = 68 °Fand 29.92 in: Hg) , . .·· . . .. . . . . 
(3) ug/M3 @ 7% 02 = Micrograms Per Dry Standard Cubic Meter Corrected To 7 Percent Oxygen (STP ;; 68 °f and 

·. 29;92 in. Hg) · .··. . ·. .· · . . . ·. · · . . . ·. . . · • · · . . · . · , 
(4) Lbs/Hr= Pounds Per Hour. · ·•·· ..... ·. ·.. ·. · .• · · .. · ·. · .·• .... · . ··.. . ··.. . .. • .. ··.·· ... i. · 
(5) Tons/Year were calculated using 8,600 hours of operation pe(year as per the maximum operating hours 

. • . established in Ml-ROP~Nl160°2018. . . . , 

2 8/18/21 

3 8/18/21 

Average 

.. · .· . . . II.8 TABLE 8 . ... · · 

. BENzo.:.A .. PYRENE EMISSION RESULTS 
WO_OD FIRED BOILER EXHAUST · . 

VIKIN~ ENERGY OF McBAIN· 
.. · McBAIN, MI 

13:35-14:52 ss,s29 

15:52~17:12 ·. 55/799 0.0070 

56,071 0.0063 

LHE~06 

1.47E-06 

l;JlE;.06· 

. 6.3iE-"06 

5.64E-06 

· (1). DSCfM = Dry Standard Cubic FeetPe; Minute (STP;; 68 °f and 29;92 in. Hg} . . . · ... · . 
(2) · ug/M3 @ 7% 02 = Microgtams Per Dry Standard Cubic Meter Corrected To 7 Percent Oxygen (STP = 68 °F and 

29.92 in. Hg) . . . · . . . · . · • . · · · · . · · · · . 
(3) Lbs/Hr ~ Pounds Per Hour .· . · .· . .. . ·. · . · . .·• · .. · . . · ·. . . · .. 
(4) Tons/Year were calculated using.8,600 hours of operation per year as per the maximum operating hmirs • · 

established In Ml-ROP-N1160-2018. . .. 
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2 

3 

Average 

_ - . II,9 TABLE 9 . . 
SULFURICACID (H2S04) EMISSIONRESULTS. 

· WOOD FIRED BOILER EXHAUST·_ 
· ·- VIKING ENERGY OF ·McBAIN . 

_ McBAIN, MI 

17:14~18: 17 55,469 · 0,13 • 0.00057 

·_ 08:17~09:21 53,879 0.11 0.00049 

54,S0S 0.39 0.00168 

.. (1) DSCFM = Dry Standard Cubic Feet Per }'1inute {STP = 68 °F and 29.92 in. Hg). 

0.47 

1.68 

(2) lbs/Hr= Pounds Per Hour- . - . _- _· · .- _ · > ·_ · · • . _ _ · . __ .. _ · _ -·• -. . . -. 
· (3) lbs/MMBTU = Pounds, Per Million BTU Of Heat Ihput (Calculated Using U.S. EPA Method'19 With An F~Factor 
. . _· of 9,475 DSCF/MMBTU) . _- . -__ -.. ·.• .---_ _ _ . . . _. . . _ . ___ · : . _ _ _ ·.. . 
· (4) Tons/Yeatwere calculated using 8,600 hours of operatron per year: as.perthe maximum operating hours 
. . · established in MI-ROP~Ni160~20l8. . -- . . . . . 
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III. DISCUSSION OF RESULTS 

The results of the emission sampling are summarized in Tables 1 through 9 (Sections II.1 through Il.9). 

The results are presented as follows: 

III.1 Total Particulate Emission Results {Table 1) 

Table 1 summarizes the total (front half filterable & back half condensable) particulate emission results as 

follows: 

• Sample 

• Date 

• · Time 

. • Air. Flow Rate (DSCFM) - Dry Standard .Cubic Feet Per Minute (STP = 68 °F & 29.92 ih. Hg) 

• Particulate Mass Emission Rates: 

❖ Lbs/Hr - Pounds of Particulate Per Hour 

❖ Lbs/MMl3TU - Pourids of Particulate Per Million BTU of Heat Input (Calculated Using U.S. EPA 

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

❖ Tons/Year - Tons of Particulate Per Year (Calculated using 8,600 hours of operatfon per year, 

These are the maximum allowed operating hours as established in MI-ROP-Nl160-2018). 

. . 

III,2 voe Emission Results (Table 2) 

Table 2 summarizes the total hydrocarbon (VOC) emission results as follows: 

• Sample 

•· • Date 

, Time 

• Air Flow Rate (SCFM) - Standard Cubic Feet Per Minute (STP = 68 °F & 29.92 .in •. Hg) 

• voe Mass Emission Rates: 

❖ Lbs/Hr - Pounds of voe Per Hour As Propane 

❖ Lbs/MM BTU - Pounds of voe Per Million BTU of Heat Input (Calculated Using U.S. EPA Method 

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

❖ Tons/Year - Ton·s of VOC Per Year (Calculated using 8,600 hours of operation per year. These 

are the maximum allowed operating hours as established in MI-ROP-N1160·2018), 

III.3 Lead (Pb) Emission Results (Table 3) 

Table 3 summarizes the lead (Pb) emission results as follows: 

• Sample 

• Date 
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• Time 

• Air flow Rate (DSCFM)~ Dry Standard Cubic i=eet Per Minute (STP = 68 °F & 29.92 in. ~g). : 

• Lead (Pb) Mass Emission Rates:. 

4 .Lbs/Hr - Pounds: of Lead Per Hour . . . . . . . . . . 

4 Lbs/MMBTU - Pounds of Lead Per Millio'n BTU of Heatinput (Calculated Using ~.s. EPA Method · 

19With AhF-Factor of 9,475 DSCF/MMBTU) · 
. . . . 

,,} ·Tons/Year-Tons of Pb Per Year(Calculatedusing 8,600 hp~rs bf operation per year. These •• 

· are the maxiinwn allowed oper~ting hours as ~stablished in MI-ROP~N1160-2018). 
'. • ' • • I 

. . . . - .·. . . . ·, . ·:· 

ll_~.4 Mercury (Hg) ErnissionResults (Table 4) · .. · .·•·· 

T~ble4 summari~es the ;;,ercury (Hg) e~ission results as follows: 

• Sample 

• Date 

• Time 

• .Air.FlowRate (DSCFM) - Dty Standard Cubic Feet Per Minute (STP = 68 °F & 29.92 in; Hg). 

· • · · Mercury (Hg) Concentration(ug/M3@ 7% 02) ~ Microg~ams of Mercury Per Dry Standard Cubic Meter 
.' . . 

· · Corrected To 7 Percent Oxygen · . 

• Mercury (Hg)MassEmi~sion.Rate: 

·,,} . · Lbs/Hr - Pounds of Mercury Per ·Hour 

· 4 Tons/Year >rans of Hg Per Year (Calculated using 8,600 hours.of operation p~r year. These 

· are the rnaxi111Urn alloWed operating hours. as established in MI-ROP0 N l160-20i8). 
: ":'._ ;. . . . ·: . ··, :·· ·.' . ' ' _·.· : . : ·.,_ . 

· .. · IIi.s · ~rsenic (A~l Emission Result~;(Table 5) .· 

Table 5. summarizes the arsenic (As) emission resuits as f~llows:. 

• • ScJmPle · .· 

·..• Date 

• Time 

, • · .. Air Flow R.ate {DSCFM) - Dry Standard Cubic Feet Per Min~te. (STP = 68 °F & 29.92 in. Hg) · . 

. · •. Arsenic (AS) Concentration.(ug/M3@ 7% 02)·-·rv1icrogramsof ArsenicPerDry.StandardCubicMeter .•. 

. · .. · Corrected To 7 Per~eht Oxygen .· 

· • Arsenic (As) Mass Emission Rate: .. 

-¢> lbs/Hr - Pounds of Arsenic Per Hour·. 

4 . Tons/Year - Tons of As Per Year (Calculated using 8,600 hours bf operation per year. These 
. . . 

· are the maximum allowed operating hours as established In Ml-ROP~N1160-2018). · 

10 



III.6 Total Chromium (Cr) Emission Results {Table 6) 

Table 6 summarizes the total .chromium (Cr) emission results as follows: 

• Sample 

• Date 

• Time 

• Air Flow. Rate (DSCFM) • Dry Standard Cubic Feet Per Minute (STP = 68 °F & 29.92 in. Hg) 

• Chromium (Cr) Concentration (ug/M3@7% 02) - Micrograms of Chromium Per Dry Standard Cubic 

Meter Corrected To 7 Percent Oxygen 

• Chromium (Cr) Mass Emission Rate: 

◊ Lbs/Hr - Pounds of Chrom'ium Per Hour 

◊ ·Tons/Year. Tons of Cr Per Year (Calculated using 8,600 hours of operation per year. These 

are the maximum allowed operating hours as established in Ml-ROP-N1160-2018). 

III. 7 Total Dioxin & Fu ran Emission. Results (Table 7) 

Ta.ble 7 summarizes the total dioxin & furan .emission results as follows: 

• Sample 

• Date 

• Time 

• Air Flow Rate (DSCFM)- Dry Standard Cubic Feet Per Minute (STP = 68 °F & 29.92 in. Hg) . 

• Total Dioxin & Furan Concentration (ug/M3@ 7% 02) - Micrograms .of Dioxins & Furans Per Dry . 

Standard Cubic Meter Corrected To 7 Percent Oxygen 

• Total bioxin .& Furan Mass Emission Rate: 

◊ Lbs/Hr - Pounds of Dioxins & Fu rans Per Hour 

◊ ·Tons/Year-Tons of Dioxins & Purans Per Year (Calculated using 8,600 hours of operation per 

year. These are the maximum allowed operating hours as.established in MI-ROP·N1160·2018), 

The total dioxin & furan results consist of the 2,3,7,8 cogeners of TCDDs/TCDFs with Toxic Equivalent 

Factors (TEFs) greater than zero. Whenever a compound was non detected, the detection limit value 

was used In the calculations. All the Dioxin & Furan results were blank corrected using the field blank 

(T-4) results. 

III.8 BenzocA•Pyrene Emission Results (Table 8) 

Table 8 summar.izes the benzo-a-pyrene emission. resu.lts as follows: 

• Sample 

• Date 

• Time. 
11 



• . Air Flow Rate (DSCFM) - Dry Standard Cubic Feet Per Minute (STP = 68 °F & 29.92 in. Hg) 

• Benzo-A-Pyrene Concentration (ug/M3 @ 7% 02) - Micrograms of Benzo-A-Pyrene Per Dry Standard 

. Cubic Meter Corrected To 7 Percent Oxygen 

• Benzo-A-Pyrene Mass Emission Rate: 

◊ Lbs/Hr - Pounds of Benzo-A-Pyrene Per Hour 

◊ · Tons/Year - Tons of Benzo-A-Pyrene Per Year (Calculated using 8,600 hours of operation per 

year. These arethe rnaximurn allowed operating hours as established in Ml-ROP-N1160-2018). · 

III.9 Sulfuric Acid {H2S04) Emission Results (Table 9) 

Table 9 summarizes the sulfuric acid (H2SO4) emission results as follows: 

• Sample 

• Date 

• Time 

• Air Flow Rate (DSCFM) - Dry Standard Cubic Feet Per Minute (STP = .68 °F & 29.92 in. Hg) 

• · Sulfuric Acid (H2SO4) Mass Emission Rates: 

◊ Lbs/Hr - Pounds of Sulfuric Acid Per Hour 

. ◊. · Lbs/MMBTU O Pounds of Sulfuric Acid Per .Million BTU of Heat InpUt (Calculated Using U.S. EPA 

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

◊ Tons/Ye<1r - Tons of H2SO4 Per Year (C<1lculated using 8,600 hours of operation per year. 
. . . 

These are the maximum allowed operating hours.as established in MI~ROP-N1160·2018). 

IV. SAMPLING AND ANALYTICAL PROTOCOL 

The sampling location for the boiler exhaust was on.the 71 inch diameter exhaust at a location that 
. . . 

rneets the 8 duct diameter downstream and· 2 du.ct diameter upstre;im requirement of U.S. EPA Method 1. 

There are 4 sample ports, For the partii:uate & sulfuric acid sampling, only two (2) of the sampling ports 

were used. For the metals, Dioxin/Furan and Benzo-A-Pyrene sampling, all four (4) sampling ports were . 
. . 

used. Twelve (12) sampling points (6 per port when sampling 2 ports and 3 per port when sampling 4 

ports) were used for the isokinetic sampling. The sampling point dimensions were as follows: 

Sample Point 

1 

2 

3 

4 

5 

6 

12 

Dimension (Inches) 

3.12 

10.37 

21.02 

49.98 

60.63 

67,88 



IV,1 Particulate - The particulate determinations were performed in accordance. with U.S. EPA Methods 

17 & 202. Method 17 is an in-stack filtration method. Three (3) samples, each sixty (60} minutes in 

duration, were collected from the exhaust Each sample had a minimum sample volume of thirty (30) dry 

·. standard cubic feet The sampling systems were operated isokinetically. After the completion or each 

sample, a sixty (60) minute nitrogen purge was conducted on the back half (impingers) in accordance with 

Method 202. 

The fro~t and back half catches were recovered as per Methods 17 & 20:Z. · The front half (nozzle/probe 

acetone rinse & filter) were measured gravimetrically. The back half was measured for condensables. 

The condensable fraction was determined by using the extraction technique found in EPA Method 202 and 

separate gravimetric analysis of the solvent (organic) and water (inorganic) fractions. All the quality 

assurance requirements specified in the methods were Incorporated in the sampling and analysis. Figure 1 

is a diagram of the particulate sampling train. 

IV.2. voe~ The total hydrocarbon (VOC) emission sampling was conducted in accordance with U.S. EPA 

Reference Method 25A .. A J.U.M .. Model 3-500 flame ionization detector (FID) analyzer was used to 

monitor the boiler exhaust. Sample gas was extracted through a heated probe. A heated teflon sample. 

line was. used to transport the .exhaust gases to the analyzer. The analyzer produces instantaneous 

readouts of the voe concentrations (PPM). 

The analyzer was calibrated by system injection (from the back of the stack probe to the analyzer) prior .to 

the testing. A span gas of 94.9 PPM was used to establish the initial instrument calibration. Calibration 

gases of 30.2 PPM and 50.6 PPM were used to determine the calibration error of the analyzer. · After each 

sample, a system zero an.d system injection of 30.2 PPM were performed to establish system drift and 

system bias during the test period. All calibration gases used were EPA Protocol Propane Calibration Gas.es. 

Three (3) samples were collected from the boiler exhaust. Each sample was sixty (60) minutes in duration; 

The analyzer was calibrated to the output of the data acquisition system (DAS) used t.o collect the data from 

the boiler exhaust. All reference method data was corrected using Equation 7E-5 from U.S. EPA Method 7E. 

Figure 2 is a diagram of the Method 25A voe si,mpling train. 

IV.3 Metals -The metals emission sampling was conducted by employing U.S. EPA Method 29, This 

is an .out of stack filtration method, where the sampling probe and filter are heated at 250 °F (plus or 

minus 25 °F), 
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The samples were collected isokinetically on quartz filters, and in a nitric acid/hydrogen peroxide solution 

and an acidic potassium permanganate solution. The nozzle/probe rinses, filters and nitric 

acid/hydrogen peroxide s.olutions were analyzed for all the above listed metals by inductively coupled 

argon plasma/mass spectrophotometry (ICAP/MS) analysis in accordance with Method 29. The 

nozzle/probe rinses, filters, nitric acid/hydrogen. peroxide solutions, and acidic potassium permanganate 

solutions were analyzed for mercury (Hg) by cold vapor atomic absorption spectroscopy (CVAAS) analysis 

in accordance with Method 29. All the quality assurance and quality control procedures listed in the 

method were incorporated in the sampling and analysis. Figure 3 is a diagram of the metals sampling 

train. 

IV.4 · Dioxins, Furans & Benzo-A-Pyrene - The PCDD's/PCDF's (polychiorinateddibenzo-p-dioxins and 

polychlorinated dibenzofurans: · 2,3,7,8 substituted cogeners from the Tetra through Octa homologs) and 

benzo-a-pyrene emission sampling was performed in accordance with U.S. EPA Method 23.. AModified 

Method 5 (MMS) sampling train, as described in Method 23, was used to collect the samples. The. 

sampling train consisted of a heated glass lined probe followed by a heated pre-cleaned quartz filter. A 

. condenser coil followed by an XAD sorbent trap followed the heated filter. An implnger train containing 

HPLC water followed the XAD frap. All sampling train components were pre'cleaned in accordance with 

the method. 

· Three (3) samples were collected. Each sample was·sixty (60) minutes in duration, and had a minimum 

sample voiurne of thirty (30) dry standard cubic feet. The sampling system operation was consistent with 

U.S. EPA Method 5. The three samples and the blank train were recovered in pre-cleaneci sample ootties . 

with Teflon Hned caps. The probe rinse and filter rinse were combined with the XAD extract for analysis. 

The back-half impinger condensate was also analyzed. The analytes were extracted from the sample, 

separated by high resolution gas chromatography, and measured by high resolution mass spectrometry. 

The analysis followed the procedures of SW-846 Method 8290. Ail the quality assurance and quality 

control procedures listed ih the methods were incorporated in the sampling and analysis. Figure 4 is a 

diagram ofthe Method 23 sampling train. 

IV.5 Sulfuric Acid -,- The sulfuric acid determinations were conducted in accordance with U.S. EPA 

Method 8. The exhaust gas was extracted through a heated probe which. led to an impinger train. The 

first impinger contained 80% isopropyl alcohol (IPA), which is where the sulfuric acid was collected. The 

samples were collected isokinetitally as described in the method. Immediately following each sample, a 
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'fifteen (15) JJ1iriute purge (atapproximately the ·average.sampling rate) u$ing ambientalr 0was perforll'.led 
. ' . . : . . . .. ·, . ·. ··: ' . . ' . . 

on the impinger train. The. purge is designed to remove any SOi that might remain irl th_elirst impinger. 

· .. ·. The s:amples were ·analyzed for ·sulfate using HPLC: ~nalysis (Method ALT~ 133); · Three (3) sam~les, were 

collected. · Each sample was sixty(60) mi~utes iri. duration·and had a :minimuril.sampie:volume ·of thirty . 

. (30) dry s:t~ndard cubic feet; ·Au the quality assurance and quality controh·equiremen~ of the method .. 

will be incorporated in the sampling and an~lysis •.. Thesulfurit acid sarnplirig trc1in is shown ·in Figure 5 .. ·· 

:·1v.6 E~haust: Gas Patameters ~ The exhaust gas parameters (air flow rate, temperature; nioisture and 

dE?nsity) were determin~d in conj~nctio~· with the other s~mpling by employing U;S; EPA Methods 1 thr~u~h · . . . . . . . •, . . . . . 

.. ·4. Airflow rates, teirlperatures,mqiStures and densities were determined using the)soki.netk:.sampling•···'· ... 

trc1ins. Bag san,ples were collected from the exhausfof th~ isoklnetlcsanipling trahiS and analyzed:foro2· 

. and CO2 by Orsat/ MoistOre; temperature and air flow rates we~e al~o cieterminedusing the isoldnetic .. 
' . . . . . . . .. · .. · . ·. ' . . . . ·•; . 

, sarnpnng'trains. 

All the qu·allty. assurance aricl,. qualitytontrol procedures U?ted in th~ metllbds were incorporated ·in ihe 
s~inpling·a~danalysls, · . . . . . . . . . · : ,. •. · . · 

·. ·: :This-~eport W~s prepared by:, .· 

···•~gd~ 

Vice .President ·· · · · · · 
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