
I. INTRODUCTION 

Network Environmental, Inc. was retained by Viking Energy of Lincoln, Michigan to conduct a compliance 

emission study at their facility. The purpose of the study was to meet the emission testing requirements of 

Renewable Operating Permit (ROP) No. MI-ROP-N0890-2020. 

The following is a list of the applicable emission .limits for the boiler .exhaust: 

Particulate (PM): 0.10 Lbs/MMBTU of Heat Input 

PM-10:. 0.10 Lbs/MM BTU of Heat Input, 23.0 Lbs/Hr & 98.9Tons/Year 

VOC's: 0.020 Lbs/MMBTU of Heat Input, 4 .. 6 Lbs/Hr & 19.1 Tons/Year 

Lead (Pb): 0.00003 Lbs/MMBTU of Heat Input, 0.0069 Lbs/Hr & 0.03 To.ns/Year 

Mercury (Hg): 0.8 ug/M3 @ 7% 02, 0.00015 Lbs/Hr & 0.0006 Tons/Year 

Arsenic (As}: 28.7 ug/M3 @ 7% 02, 0.0053 Lbs/Hr & 0.0233 Tons/Year 

Total Chromium (Cr): 23.0 ug/M3 @ 7% 02, 0.0043 Lbs/Hr & 0,0186 Tons/Year 

Hexaval.ent Chromium (Cr5): 8.8 ug/M3 @ 7% 02, 0.0016 Lbs/Hr & 0.0071 Tons/Year 

Dioxins & Furans: 0.000029 ug/M3 @ 7% 02, 5.4 x 10-9 Lbs/Hr & 2.3 x 10-s .Tons/Year 

Benzo-AsPyrene: 0.008 ug/M3 @ 7% 02, 0.Q000015 Lbs/Hr & 0.0000065 Tons/Year 

Sulfuric Acid (H2SO.): 0.0157 Lbs/MMBTU of Heatlnput, 5.5 Lbs/Hr & 23.7 Tons/Year 

Hydrochloric Acid (HCI): 13,000 ug/M3 @ 7% 02, 2.07 Lbs/Hr & 8.9 Tons/Year 

The following reference test methods were employed to conduct the emission sampling: 

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

• VOC's - U.S. EPA Method 25A 

• Metals - U.S. EPA Method 29. 

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

• Benzo-A-Pyrene - U.S. EPA Method 23 

• H2SO, - U.S. EPA Method 8 

• HCI - U.S. EPA Method 26A 

• Exhaust Gas Parameters (air flow rate, temperature, moisture & density) - U.S. EPA Methods 1- 4 
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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 July 28-31, 2020 by Stephan K. Byrd, R. Scott Cargill, 

Richardo. Eerdrnans, and David D. Engelhardt of Network Environmental, Inc., Assisting with the study 

were Mr. Tom Vine, Mr. Jeff Knoll and the operating staff of the facility. Mr. Jeremy Howe and Mr. William 

Rogers of the Michigan Department of Environment, Great Lakes and Energy (EGLE) - Air Quality Division 

were present to observe the sampling and source operation. 
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II. PRESENTATION OF RESULTS 

1 

2 

3 

7/28/20 

7/28/20 

7/28/20 

II.1 TABLE 1 
FILTERABLE PARTICULATE EMISSION RESULTS 

WOOD FIRED BOILER EXHAUST 
VIKING ENERGY 

LINCOLN, MI 

09:17-10:23 51,869 0.64 

11:08-12:12 52,141 0.88 

12:46-13:50 52,068 0.55 

Average 52,026 0.69 

(1) DSCFM = Dry Standard Cubic Feet Per Minute (STP = 68 °F an.d 29.92 In. Hg) 
(2) Lbs/Hr = Pounds Per Hour 

0.0026 

0.0035 

0.0022 

0.0027 

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

1 7/28(20 

2 7/28/20 

3 7/28/20 

Average 

II.2 TABLE 2 
· TOTAL PARTICULATE<1l EMISSION RESULTS 

WOOD FIRED BOILER EXHAUST 
VIKING ENERGY 

LINCOLN, MI 

09:17-10:23 51,869 2.20 0.0088 

11:08cl2:12 52,141 2.38 0.0094 

12:46-13:50 52,068 1.81 0.0072 

52,026 2.13 ·0.0084 

(1) Total Particulate = Front Half Filterable and Back Half Condensable 
(2) DSCFM.= Dry Standard Cubic Feet Per Minute (STP = 68 °F and 29.92 in. Hg) 
(3) Lbs/Hr = Pounds Per Hour . . 

9.64 

10.42 

7.92 

9.33 

(4) Lbs/MMBTU = Pounds Per Million BTU Of Heat Input (Calculated Using U:S. EPA Method 19 With An F-Factor 
of 9,475 DSCF/MMBTU) 

(5) Tons/Year were calculated using 8,760 hours of operation per year. 
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II.3 TABLE 3 
TOTAL HYDROCARBON (VOC) EMISSION RESIJLTS 

WOOD FIRED BOILER EXHAUST 
VIKING ENERGY 
. LINCOLN, MI . · . .· 

)~0t 
.. 

It '.'' ;,.,._. .-,.-_:-j,: ._-,, f:.::'.i; ii' <: ·s: :_·-.-._ • __ :,,_;_,_..,-:_;-/'·,(:;:(/.\ -"'---,,,._,_ /:·:,; "'/;:,;'-'-·>:,·: ,··:<·-ti> :y: ·Y•i/; . ., .. ;;;, 7 
: ;,W:!~.,, .... " .... '"" .,_\.I 

1:,I< 1r R'.'. 
(i i: :t.• ' ·p ; . 

~ ;~ ;c;, ·.• .·,.,; •:; 11<.1,i:1~ 
~ 

.. ., I 

1 7/30/20 09:03°10:03 0.17 
. 

0.00073 ·. 0.74 
. 

10:17-11:17 . 
. 2 7/30/20 61,365 . 0.13 . 0.00055 0.57 

3 7/30/20 11:31 • 12:31 0.13 0.00055 0.57 .· 

Average . 0,14 0.00061 0,63 

(1) .SCFM ; Standard Cubic Feet Per Minute (STP ; 68 'F and 29.92 in, Hg). The average flow rate measured I 

during the 3 metals samples collected on 7 /30/20 was. used for the calculations. 
(2) Lbs/Hr;. Pounds Per Hour As Propane .. · 
(3) Lbs/MMBTU.; Pounds Per Million BTU Of Heat Input (Calculated Using U.S. EPA.Method 19With An F-Factor . 

of 9,475 DSCF/MMBTU) . 
(4) Tons/Year were calculated using 8,760 hours of operation per year . 

. 

. 
'• .• 
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I 

1 

2 

3 

II.4 TABLE 4 
LEAD (Pb) EMISSION RESULTS 
WOOD FIRED BOILER EXHAUST 

VIKING ENERGY 
LINCOLN, MI 

7 /30/20 09:38-10:44 51,325 0.0014 

7/30/20 . 11:31-12:39 50,312 0.0012 

7/30/20 13:20-14:29. 51,070 0.0010 

Average 50,902 0.0012 

0.0000061 

0.0000053 

0.0000044 

0.0000053 

(1) DSCFM = Dry Standard Cubic Feet Per Minute (STP = 68 °F a.nd 29.92 .in. Hg) 

0.0061 

0.0053 

0.0044 

0.0053 

(2) Lbs/Hr = Pounds Per Hour . . . . . _ . 
(3) Lbs/MMBTU = Pounds Per Million BTU Of Heat Input (Calculated Using U.S. EPA Method.19 With An F-Factor 

of 9,475 DSCF/MMBTU) . 
(4) To.ns/Year were calculated using 8,760 hours of operation per year . 

. . 

.· .. 

II.5 TABLE 5 
MERCURY (Hg) EMISSION RESULTS 

WOOD FIRED BOILER EXHAUST 
VIK.ING ENERGY . 

LINCOLN, MI 
. . . 

i 
-~ ., ~-cc }i 'i<,\ ,_ ., ;,li1.-•·•·•>\}<· ,._.. . .. ·\•i/-.·•i.•_ \::;'.'(:{./j'.;r' :;··:., ·•-··. , ··· ·_-• · · ]~JeJsi ·· ·-- •· ., ... )/ 

h j/ ,-__ ,.-1,_:!0 ,,, -,Tu:ni:;, ;·,;" ·,_,_,_ ,·_c, 
~ =; < It( t '\/ /X. > Ii Jeff\• < ••-· (i'./ ' ,:~,. ii\\,-.. 

. ,_ .. 
e. 

"i 
,_, . 

1 7/30/20 09:38-10:44 51,325 N,D. (5) N.D. (5) · N,D. <5) 

2 7/30/20 11:31-12:39 50,312 N.D, (5) N.D. (5) _ N.D. <5) 
-

3 7/30/20 13:20-14:29 51,070 N,D, (5) N.D. (5) N.D. (5) 

Average 50,902 ----- ----- ·-----

(1) DSCFM = Dry Standard Cubic Feet Per Minute (STP = 68 °F and 29.92 in, Hg) 

.· 

,:, 

" , . 

(2) ug/M3 @ 7% O, = Micrograms Per Dry Standard Cubic Meter Corrected To7 Percent Oxygen (STP = 68 °F and 
29.92 in, Hg) 

(3) Lbs/Hr = Pounds Per Hour 
(4) Tons/Year were calculate.d using 8,760 hours of operation per year. 
(SJ N.D, .= Non Detected At Detection Limits Of0.476 ug/M' @ 7% O,, 0.000091 Lbs/Hr & 0.00040 Tons/Year. 

This represents the highest detection limit of the 3 samples collected, 
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1 7/30/20 

2 7/30/20 

3 7/3.0/20 

Average 

II.6 TABLE 6 
ARSENIC (As) EMISSION RESULTS 

WOOD FIRED BOILER EXHAUST 
VIKING ENERGY 

LINCOLN, MI 

51,325 0.337 

11:31-12:39 • 50,312 0.709 

13:20-14:29 51,070 0.327 

50,902 0.458 

0.000069 0.00030 

0.000142 . 0.00062 

0.000069 0.00030 

0.000093 0.00041 

(1) DSCFM = Dry Standard 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 = Pounds Per Hour . 
(4) Tons/Year were calculated using 8,760 hours of operation per year. 

1 7/30/20 

2 7/30/20 

3 7/30/20 

. Average 

II.7. TABLE 7 
TOTAL CHROMIUM (Cr) EMISSION RESULTS 

WOOD FIRED BOILER EXHAUST 
VIKING ENERGY 

LINCOLN,MI 

09:38-10:44 51,325 4.56 0.00093 

11:31-12:39 50,312 7.53 0.00151 

13:20-14:29 51,070 8.61 0.00181 
.· . 

. . 
50,902 6.90 0.00142 

. 

(1) DSCFM = Dry Standard Cubic Feet Per Minute (STP = 68 °F and 29.92 in. Hg) 

0.0041. 

I 0.0066 

0.0079 ·. 

0.0062 
. 

(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 = Pounds Per Hour 
, ·. (4) Tons/Year were calculated using 8,760 hours of operation per year. 
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1 7/29/20 

2 7/29/20 

3 7/29/20 

Average 

II.8 TABLE 8 
TOTAL DIOXIN & FURAN<1> EMISSION RESULTS 

WOOD FIRED BOILER EXHAUST 
. VIKING ENERGY 

LINl:OLN, MI 

11:07-12:11 49,479 5.80E-06 1.18E-09 

13:08-14:12 50,220 3.08E-06 6.75E-10 

15:52-16:56 50,996 4.54E-06 9.47E-10 

50,222 4.47E-06 9.34E-10 

5.17E-09 

2,96E-09 

4.lSE-09 

4.09E-09 

(1) Compounds listed are the 2,3,7,8 cogeners of TCDDs(rCDF.s with Toxic Equivalent Factors (TEFs)~reater than 
zero. 

(2) DSCFM = Dry Standard Cubic Feet Per Minute {STP :0 68 °F and 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 
(5) Tons/Year were calculated using 8,760 hours of operation per year. 

1 7/29/20 

2 7/29/20 

.3 7/29/20 

Average 

II.9 TABLE 9 
BENZO-A-PYRENE EMISSION RESULTS 

WOOD FIRED BOILER EXHAUST 
VIKING. ENERGY 

LINCOLN, MI 

"~~ig1\~!~;t' 
11:07-12:11 49,479 0.0032 

13:08-14:12 50,220 0.0021 

15.:52-16:56 50,996 0.0048 

50,222 0.0034 

(1) DSCFM = Dry Standard Cubic Feet Per Minute (STP = 68 °F and 29.92 in. Hg) 

6.61E-07 2.90E-06 

4.70E-07 2.06E-06 

L00E-06 4.38E-06 

7.l0E-07 3.11E·06 

(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 = Pounds Per Hour 
(4) Tons/Yearwere calculated using 8,760 hours of operation per year. 
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II.10 TABLE 10 
SULFURIC ACID (H2S04) EMISSION RESu,n..m QUALITY DIVISION 

WOOD FIRED BOILER EXHAUST 
VIKING ENERGY 

LINCOLN, Ml 

1 7/30/20 15:10-16:13 50,810 · 1.03 · 0.0045 4.51 

2 7/31/20 08:09-09:12 . 51,841 0.89 0.0038 3.90 

3 7/31/20 09:34-10:37 51;220. 0.83 0.0035 3.64 

Average 51,290 0,92 0.0039 4.02 

(1) DSCFM = Dry Standard Cubic Feet Per Minute (STP = 68 °F and 29.92 in. Hg) 
(2) Lbs/Hr= Pounds Per Hour . . . . . 
(3) Lbs/MM BTU = Pounds Per Million BTU. Of Heat Input (Calculated Using U.S. EPA Method 19 With An F~Factor 

of 9,475 DSCF/MMBTU) . 
(4) Tons/Year were.calculated using 8,760 hours of operation per year. 

1 7/28/20 
-

2 7/28/20 

3 7/29/20 

Average 

II.11 TABLE 11 
HYDROCHLORIC ACID (HCI) EMISSION RESULTS 

WOOD FIRED BOILER EXHAUST 
VIKING ENERGY 

LINCOLN, Ml 

14:25-15:28 50,458 1,498 

15:42-16:45 50,644 .1,685 

08:31-09:37 50,039 1,512 

50,380 1,565 

(l.) DSCFM = Dry Standard Cubic FeetPer Minute (STP = 68 °F and 29.92 in. Hg) 

0.34 

0.38 

0.33 

0.35 

1.49 

1.66 

1.45 

1.53 

(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 = Pounds Per Hour 
(4) Tons/Year were calculated using 8,760 hours of operation per year. 
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III, DISCUSSION OF RESULTS 

The results of the emission sampling are summarized in Tables 1 through 11 (Sections II.1 through II.11). 

· The results are presented as follows: 

III.1 Filterable Particulate Emission Results (Table 1) 

Table 1 summarizes the filterable particulate emission .results as follows: 

• Sample 

• Date 

• Time 

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

• Particulate Mass Emission Rates: 

~ Lbs/Hr - Pounds of Particulate Per Hour 

~ Lbs/MM BTU - Pounds of Particulate Per Million BTU of Heat Input (Calculated Using U.S. EPA 

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

III.2 Total Particulate Emission Results (Table 2) 

Table 2 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 in. Hg) 

• Particulate. Mass Emission Rates: 

~ Lbs/Hr - Pounds of Particulate Per Hour 

~ Lbs/MMBTU - Pounds 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 8,760 hours of operation per year. 

This is based on 24 hours per day and 365 days per year of operation). 

III.3 voe Emission Results (Table 3) 

Table 3 summarizes the total hydroc<1rbon (VOC) emission results as follows: 

• Sample 

• Date 

• Time 
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• Air ~low Rate (SCFM) - Standard Cubic Feet Per Minute (STP = 68 °F & 29.92 in. Hg). The average 

flow rate measured during the 3 metals samples collected on 7 /30/20 was used for the calculations. 

• voe Mass 'Emission Rates: 

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

~ Lbs/MMBTU " 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 - Tons of voe Per Year (Calculated using 8,760 hours of operation per year. This is 

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

IU.4 Leacl (Pb) Emission Results (Table 4) 

Table 4 summarizes the lead (Pb)emission res.ults as follows: 

• Sample 

• Date 

• Time 

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

• Lead (Pb) Mass Emission Rates: 

~ Lbs/Hr - Pounds of Lead Per Hour 

~ • Lbs/MMBTU - Pounds of Lead 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 Pb Per Year {Calculated using 8,760 hours of operation per year. This is . 

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

III.5 Mercury (Hg) Emission llesults (Table 5) 

Table 5 summarizes the mercury (Hg) emission results as follows: 

• Sample 

• Date 

• Time 

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

• Mercury (Hg) Concentration (ug/M3 @ 7% 02) - Micrograms of Mercury Per Dry Standard Cubic Meter 

Corrected To 7 Percent Oxygen 

• Mercury (Hg) Mass Emission Rate: 

~ Lbs/Hr - Pounds of Mercury Per Hour 

~ Tons/Year - Tons of Hg Per Year (Calculated using 8,760 hours of operation per year, This is 

based on 24 hours per day and 365 days per year of operation): · 
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III,6 Arsenic (As) Emission Results (Table 6) 

Table 6 summarizes the arsenic (As) emission results as follows: 

• Sample 

• Date 

• Time 

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

· • Arsenic (As) Concentration (ug/M3@ 7% 02) - Micrograms of Arsenic Per Dry Standard Cub.ic Meter 

Corrected 10 7 Percent Oxygen 

• Arsenic (As) Mass Emission Rate: 

P- Lbs/Hr -Pounds of Arsenic Per Hour 

P- Tons/Year - Tons of As Per Year (Calculated using 8,760 hours of operation per year. This is 

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

III,7 Total Chromium (Cr) Emission Results (Table 7) 

. Table 7 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) Conc.entration (ug/M3@ 7% 02) - Micrograms of Chromium Per Dry Standard Cu.bic 

Meter Corrected To 7 Percent Oxygen 

• Chromium (Cr) Mass Emission Rate: 

P- Lbs/Hr - Pounds of Chromium Per Hour 

P- Tons/Year - Tons of Cr Per Year(Calculated using 8,760 hours of operation per year. This is 

· based on 24 hours per day and 365 days per year of operation). 

III.8 Total Dioxin & Furan Emission Results (Table 8) 

Table 8 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 Tb 7 Percent Oxygen 

• Total Dioxin & Furan Mass Emission Rate: 
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1- · Lbs/Hr - Pounds of Dioxins & Furans Per Hour 

1- Tons/Year - Tons of Dioxins & Furans Per Year (Calculated using 8,760 hours of operation per 

year. This Is based on 24 hours per day and 365 days per year of operation). 

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. 

III.9 Benzo-A-Pyrene Emission .Results (Table 9) 

Table 9 summarizes the benzo-a-pyrene emission results as follows: 

• Sample 

• Date 

• Time 

• 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 Benzo0 A-Pyrene Per Dry Standard 

Cubic Meter Corrected To 7 Percent Oxygen 

• Benzo-A-Pyrene Mass Emiss.ion Rate: 

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

1- Tons/Year - Tons of Benzo-A-Pyrene Per Year (Calculated using 8,760 hours of operation per 

year. This is based on 24 hours per day and 365 days per year of operation). 

III.10 Sulfuric Acid (H2S04) Emission Results (Table 10) 

Table 10 .summarizes the sulfuric acid (H,SO,) emission results as. follows: 

• Sample 

• Date 

• Time 

• Air Flow Rate (DSCFM) - Dry Standard Cubic Feet Per Minute (STP = 68 °F & 2.9.92 in. Hg) 

• Sulfuric Acid (H,SO,) Mass Emission Rates: 

1- Lbs/Hr - Pounds of Sulfuric Acid Per Hour 

1- Lbs/MMBTU - Pounds of Sulfuric Acid Per Million BTU of Heat Input (Calculated Using U.S. EPA 

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

1- Tons/Year -Tons of H2SO4 Per Year (Calculated using 8,760 hours.of operation per year. This is 

based on 24 hours per day and 365 days per year of operation). 
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III,11 Hydrochloric Acid (HCI) Emission Results (Table 11) 

Table 11 summarizes the hydrochloric acid (HCI) emission results as follows: 

• Sample 

• Date 

• Time 

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

• Hydrochloric Acid (HCI) Concentration (ug/M3@ 7% 02) - Micrograms of Hydrochloric Acid Per Dry 

Standard Cubic Meter Corrected To. 7 Percent Oxygen 

• Hydrochloric Acid (HCI) Mass Emission Rate: 

./i- Lbs/Hr - Pounds of Hydrochloric Acid Per Hour 

./i- Tons/Year - Tons of HCI Per Ye9r (Calculated using 8,760 hours of operation per year. This is 

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

IV. SAMPLING AND ANALYTICAL PROTOCOL 

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

meets the 8 duct d.iameter downstream and 2 duct diameter upstream requirement of U.S. EPA Method 1. 

There are 4 sample ports. Only two (2) of the sampling ports were used.· Twelve (12) sampling points 

(6 per port) were used for the isokinetic sampling. The sampling point dimensions were as follows: 

Sample Point Dimension /Inches) 

1 3.12 

2 10.37 · 

3 21.02 

4 49.98 

5 60.63 

6 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 fro.m 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 of each 
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sample, a sixty (60) minute nitrogen purge was conducted on the back half (impingers) in accordance with 

Method 202. 

The front and back half catches were recovered as per Methods 17 & 202. 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 detecto.r (FID) analyzer was used to 

monitor the boiler exhau·st. 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 calibn1tion error of the analyzer. After each 

sample, a system zero and system injection of 30.2 PPM were performed to es.tablish system drift and 

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

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 to 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 sampling 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). 

The samples were collected isokinetically on quartz filters, and in a nitric acid/hydrogen peroxide solution 

and an acidic potassium permanganate solution. 
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The noule/probe rinses, filters and nitric acid/hydrogen peroxide solutions 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, Fu rans & Benzo-A-Pyrene -The PCDD's/PCDF's (polychlorinated di!Jenzo-p-dioxins and 

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

benzo-a-pyrene e.mission sampling was performed in accordance with U.S .. EPA Method 23. A Modified 

· 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 pre0 cleaned quartz filter. A condenser 

. coil followed by an XAD sorbent trc1p followed the heated filter. An impinger train containing HPLC water 

followed the )(AD trap. AU sampling train components were pre-cleaned in accor.dance with the method. 

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

sample volume 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 recoverecl in pre-deaned sample bottles 

with Teflon lined 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. All the quality assurance and quality control 

procedures listed in the methods were incorporated in the sampling and analysis. Figure 4 is a diagram of 

the Method 23 sampling train. 

IV.5 HCI- The HCL emission sampling was conducted in accordance with U,S. EPA Method 26A. The 

sampling was performed isokinetically .in accordance.with the method. The HCL was collected int.he first 

two inipihgers of the sampling train, which contained 100 mis of 0.1 normal sulfuric acid. The probe rinse 

.and the impinger catch were cornbined and analyzed for HCL using Ion-chromatography as described in the 

method. 
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All the quality assurance and quality control requirements specified in the method were incorporated .in the 

sampling and analysis. A diagram of the sampling train is shown in Figure 5. 

IV.6 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 lead to an impinger train. 

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

The samples were collected isokinetically as described in the method. Immediately following each 

sample, a twenty (20) minute purge (at approximately the average sampling rate) using ambient air was 

performed on the impinger train. The purge is designed to remove any S02 that might remain in the first 

impinger. The samples were analyzed for sulfate using HPLC analysis (Method ALT-B3). 

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

sample volume of thirty (30) dry stanqard cubic feet. All the quality assurance and quality control 

requirements of the method were incorporated in the sampling and analysis. The sulfuric acid sampling 

train is shown in Figure 6. 

IV.7 Exhaust Gas Parameters-The exhaust gas parameters (air flow rate, temperature, moisture and 

density) were determined in conjunction with the other sampling by employing U.S. EPA Methods 1 through 

4, Air flow rates, temperatures, moistures and densities. were determined using the isokinetic sampling 

trains. All the quality assurance and quality control procedures listed in the methods. were Incorporated in 

the sampling and analysis. 

This report was prepared by: 

.. Qa,&1)1../~~ 
David D. Engelhardt 

· Vice President 
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