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I. · INTRODUCTION 

RECEIVED. 

MAR 2 6 2014 

AIR QUALITY DIV. 

Network Environmental, Inc.was retained by the Hillman Power Company of Hillman, Michigan to conduct a 

compliance ernissioh study at their facility. The purpose of the study was to meet ti)e emission testing 

reRuirements of Renewable Operating Permit (ROP) No. MI'ROP-N1266:2009 .. 

ROP No. MI-ROP-N1266"2o'09 specifies that the emission rates of the following parameters be verified: 
. ' ' . 

P<!rticulate Matter, Sulfuric Acid (H2S04), Total Hydrocarbons (VOC's) and Benzo-A-Pyrene. All the testing·· 

' followed the Michigan Department .of Environmental Quality{MDI:Q) and U.S. EPA testing protocols. 

The following Is a list of the applicable emissjon li111its for the boiler exhaust: 

. , ..... · ·. Emission tillli,tM ·'• · 

Particulate: 0.014 Grains/DSCF, 0.1 Lbs/MMBTU of H~at Input &.7 .8 Lbs/Hr 

. 1:1 2504: . 5.0 PPM (v/v), Dry@ 7% 02 & 4.6 Lbs/Hr 

. VOC's: 57.3 PPM (v/v), DrY@ 7% b2 & 7.0 Lbs/Hr 

Benzo-A-Pyrene: 0.0006 Lbs/Hr . 

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

• · Partic.ulate Matter- U.S. EPA Method 17 (Combined with Method 8) 

• H2S04 - u.s. EPA Method 8 (Combined with Method 17) 

• VOC's- U.S. EPA Methoc! 25A 

• BenzocA-Pyrene - U,S. EPA Method 23 

•. 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 WC)Ste and tire derived fuel (TDF). 
. . 

The sampling was pet;formed over the period of February 11-13,2014 by Stephan K. BYrd, Richard D. 

Eerdmans, and David D. Engelhardt of Network Environmental, Inc .. Assisting with the study were.Mr. 

Keith Mulka bf the Hillrnan Power Co~pany and the operating staff of the facility. Mr. Rob bickman and Mr. 

William Rogers, Jr. of the Michigan Department of Enviromnental Quality (MDEQ)- Air Quality Division were 

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

. '• 

.. 

·. ILl TABLE 1 
. PARTICULATE EMISSION RESULTS 

. WOOD FIRED BOli.ER EXHAUST 
HILLMAN POWER.COMPANY 

. 

HILLMAN, MI 
'. .. . 

.. . . 

----
·, ' ---- ' . . .. ' . . . ' . -/ 

:,; .. ----' •' . . '' . . ; 

.sainple·· 'Date''' 
I (' Trl1~' 

. i\ir.Fiow.Ra.te, • ·'• Part.iculate Emissions .·· .. . ' ' 

'DSCFMJ!). > '··---- ....... •·.··. ;. '.• ' ' .. · . 
1 ~bs/Hr (4l ··•·.· ·. ' ·.· .. ; ..... ,. .· '•'. ·.'' . qr~JI]s/DSCF <"> .·' ' J~s/MMBJU ~3> 

• '> '•'' ' ' 

. 

72,,227 1 2/11/14 10:25"11:31 . 0.0402 .· 0.0771 
. 

24.86 
-c-

----· 0,1125 2 2/11/14 12:03C 13:12 71,636 0.0594 . 36.49 

3 . 2/U/14 13:42-14:49 . . . '69,828 0.0320 0.0601· 19.13 
' ' 

·, Average 71,231 0.0439 0.0832 . 26.!!3. 
.. 

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

(2) Grairis/DSCF = Grains Per Dry Standard Cubic Foot (STP = 68 °F and 29.92 in. Hg) 

1 .. (3) . Lbs/MMBTU ='Pounds Of Particulate Per Million BTU of Heat Input. Calculated Using The Formula Found In 
Section 2.1 Of Methap 19 l'or 0 2 On A Dry Basis With An F Factor Of 9,127.2. 

(4) Lbs/Hr =Pounds Per Hour, 
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I 

. 

'l 2/11/14 
.. 

2 2/11/14 

3' 2/11/14 

Averi)ge 

II.2 TABLE 2 
SULFURIC ACID (H,SO•) EMISSION RESULTS 

WOOD FIRED BOILER EXHAUST 
HILLMAN POWER COMPANY 

HILLMAN1 MI 
. . ' .. 

10:25-11:31 . 72,227 0.5S 

12:03-13:.12 7l,636 0.35 

13.:42-14:49 .. 69,828 
' 0.41 

.. 71,231 0 .. 43 

(1) DSCFM =Dry St~ndard Cubic Feet Per Minute (STP = 68 'F and 29.92 in. Hg) 
(2) .PPM @ 7% 0 2 = Parts Per Million (v/v) On A Dry Sasis Corrected To 7 Percent Oxygen 
(3) Lbs/Hr =Pounds Per Hour · 

.. 

. 3 

. 

. 

•• 

0.61 

0.3\). 
' 

. 
0.45 

. 

0.48 



.· 

. . . 

. II.3 TABLE 3 . . 
TOTAL HYDROCARBON (VOC) EMiSSION RESULTS 

WOOD FIRED BOILER EXHAUST 
·HILLMAN POWER COMPANY 

HILLMAN,MI 
. 

I. . . '. ··:. ··• . . ·• .•.. • ··. . . . . .. ,· .·. . , : · . 

. 

. ·.· . . ... A. ·.l'r· .. Fio· w· ·.Rat·e. ·••· : .. •·:.·· .. · . VO(: t:.missi()ns, •.·· 
: Sample · ·. Date ' . ..·.. Jime · ' · · > ·5·· .CFM (1l · . . 

·.·. · ··. ·· I · · .. ·· .···.· ·····< · · P.P ... M ... ··.@· ... 7.0,V.o·.o.··.·,·.·<''l·····.·. ···•·····.· .• •.·.b.···.s.·.·/Hr<3l ·· ·.· .. · . . .. ·. . . '. : ... • .. · .· .. ' : . . . . . ~ . 

. ·. 

1 
',. 

2/11/14 11:10-12:10 . 88;096 . 4.06· 2.04 
. 

2 2/11/14 12:40-13:40 
; .· 

87,605 3.78 . 1.91 

3 2/11/14 14:19-15:19 85,737 4.71 
·. . 

Average 87,146 4.18 . 

(1) SCFM =Standard Cubic Feet Per Minute (STP = 68 'F and 29.92 ln. Hg) 
(2) PPM @ 7% 0 2 = Parts Per Million (v/v) On A Pry Basis Corrected To 7 PercentOxygen 
(3) Lbs/Hr = Pounds Per Hour 

·.. . 

. . 

4 

2.33 

2.09 
. 

. . 

. 
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II.4 TABLE 4 
BENZO"A~PYRENE EMISSION RESULTS 

WOOD FIRED BOILER EXHAUST 
'"ULLMAN POWER COMPANY 

HILLMAN, MI 
.. .· 

' ·, '' : '·. •, ' ,, '. '' ' : Benzd;A·Pyr~neEmissi~n~ ·.·· •• 
··I $ample> 

'. . , 
Air. Flow. Ratg · · . ', c·,· ·: 

·.Date, .··· . ' Time '. ' . . . ' . DSCFM (!): . ' .·. 
• ug/MJ('> 

• ,· .. ·· .,: . . 
' .. , ... 

·.:. '· . . . . . ...• '· .. 
• ••••••• • •• · ··.·.·. Li)s/Hr-<3> . ; . . "\ J . . . . . - . . . 

1 2/12/14 .· 11:00·14:06 69,975 0.0115 3.02E-06 

2 2/12/14 16:04-17:08 69,947 0.0108. 2.83E-06 .. 

3 2tr3/14 · .. 09: 15·10:20 . 68,743 
. 
0,0105 2.69E"06 

. 
Av(lrage · 69,555 0.0109 ·, 2.85E-06 · . 

··. 

(1) DSCFM = Dry Stanc!ard Cubic Feet Per Minute (STP = 68 'F and 29.92 in. Hg) . 
(2) ug/M3

;., Micrograms Per Dry Standard Cubic Meter (STP = 68 'F and 29.92 in. Hg) 
(3) lbs/Hr = Pounds Per Hour . 

·.·. . . 
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III. DISCUSSION OF RESULTS 

The results of the .emission sampling are summarized in Tables 1 through 4 (Sections II.l through II.4), · 

The results are presented as follows: 

· III.l Partiqllate Emission Results (Table 1) 

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

• Sample. · 

, Date 

• Time 

• 
• 

Air Flow Rate (DSCFM}- Dry Standard Cubi~ Feet Per Minute (STP "68 °F &: 29.9f in. Hg) 

Particulate Concentration ( G.rains/DSCF) - Grains of Particulate per Dry Standard Cubic Foot of 
' . ,. . 

Exhaust Gas 

• Particulate Mass Emission Rate (Lbs/MMBtU)- Pounds of Particulate Per Million BTU of Heat Input. . . ' ' - . '. . 

calculated Using The Formula Found In Section 2.1 Of Method 19For 02 On A Dry B<Jsis With An F 

Factor Of 9,127.2. 

• Particulate Mass Emission Rate (Lbs/Hr)- Pounds of Particulate Per Hour 

. - . . . 

III,;z H2so. Emission Results (Tabl,e 2) 

Table 2 summarizes the sulfuric acjd emission results as follows: 

• Sample 

• Date 

• . Tirne . . 

• . Air Flow Rate (DSCFM)- Dry Standard Cubic Feet Per Minute(STP "68 °F & 29,92 in. Hg) .. Sulfuric Acid Concentration (PPM @ 7°/~ 02)-Parts Per Million (v/v) On. a Dry .Basis Correcteg To 7 

Percent Oxygen 

• Sulfwic Acid Mass EJillssion Rate (Lbs/Hr) - Pounps of H2so; Per Hour· 

III.3 · voc Emission Results (Table 3) 

. table 3 summarizes the total hydrocarbon emission results as follows: 

• Sample 

• Date 

• Time 

• Air Flow Rate (SCFM) -Standard Cubic Feet Per Minute (STP = 68 °F .& 29:92 in. Hg) . 
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6 

50:70 

61.50 

68.80 

V.l ·Particulate &Sulfur!~ Acid -The particulate and H2S04 emission sampling was conducted in 

accordance with U.S. EPA Reference Method 17 and Method 8 . .A Method 1Tsampling train, modified. 

With 80% isopropyl alcohol (IPA) iri the first lmpinger with glass wool between the first and second 

impihgers, was used to collect the samples .• 
'' .· ' ; . . ' ' .,-

·.·The sampling system was operated isokinetically. ·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. 

Each sample was purged for fifteen~minutes il.fter completio'n of each test run, to. remove any S02 from 

the IPA impinger ... 

·The samples wererecovereq and refrigerated until they wen~ analyzed. The filters and nozzle rinses. . . \ ' ' . - . 

were analyzed for total particulate by gravimetric analysis, The IPA lmpinger contents and rinses were 

titrated .in accordance with Method 8 using the Barium-Thorin titration. technique for H2S04• All the 

. qualitY assurance and quality. control procedures listed in the methods were incorporated in the sampling · 

ahd analysis. Figure 1 is a diagram of the particulate and sulfuric acid sampling train. ·. 

. . . . . . 

. V.2 VOC- 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 

t~e boiler exhaust. Sample gas was extracted through a )leated probe. A. heated teflon sample line was 

used to trahsportthe exhaust gases to the analyzer, The analyzer produces instanta~eous readouts of the 

· VOC concentrations (PPM). 

·The analyzer was calibrated by system injection (from the backofthe stack probe to the analyzer)prior to 
' . ' . 

·the testing. A span g<'!s of 85.78 PPM was used to establish the initial instrument calibration. calibration 
. . 

gases of 30.37 PPM and. 50.19 PPM were used to determine the calibration error of the analyzer. After each 

sample, a sys\em zero and system injection of J0.37 PPM were performed to establish system drift and 

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

· the boller e)(haust. All reference method data was corrected u~Jng Equation 7E·5from u.s. EPA Method 7E. · 

Figure 21s.a dlagr<Jm of the Method 25A Voc sampling train. 

· V.3 Beti:~:o·A"Pyrene ·The determination for benlO·a·pyrene was performed In accordance with U.S. 
. . . . ' -. ,·' ,' . 

EPA Method 23 modified for PAH's. A Modified Method 5. (MMS} s~mpllng train, as described In Method 23, 

.. was used to collect the PAH samples. The sampling train con~lsted of a heated glass lined. probe followed· 

by~ heated pre~deaned quartZ filter. A condenser coli followed by an XAD sorbentt~ap followed the 

heated filter .. An lmp!nger train containing HPLC water followed the )(AD trap. All sampling train 

components were pre-cleaned In accordance with the method; 

. ' . . . - . 

Thrf:)e (3) samples werf:) collected .. Each sample was sixty (60) mlnut~sln duration, andhad a minimum . 

. sample volume of thirty (30) dry standard cublcfeet. The sampling system operation was consistent with 

u.s. EPA Method 5 .. The thref:) samples and the. blank train were recovered In pre•cleaned salllple bottles 

with Teflon lined caps. The probe rinse and filter rinse were combined with the XAD exi:ractfor analysis • 

. The back-half lmphiger condensate was also an~lyzed. The benzo-a-pyrene analysis was performed In 

· accordctnce with california Air Resources Boa;d (CARB) Method 429, which Is separatlqn by high-resolution 

gas chromatography and measurement by high-resolution mass spectrometry. All quality assurance 
l_ - -. ' ' ' - - ' • 

requirements specified In the method were Incorporated In the sampling and <1nalys!s. Figure 3 Is a diagram . . 
of the Met~od 2:3 benzo-a-pyrene sampllngt(aln. 

V.41!xhaust. Gas Pararriet.er$- The eJ<haustg<)s parameters (air flow rate, temper~ture, moisture and 

density) were determined In conjunction with the other sampllngby employing U.S. EPA Methods 1 through 

4. Air flow rates, temperatures, molstures and densities were determined using the !so kinetic sampling. · 

trains. ·All the quality assurance and quality control procedur~s listed I~ the methods were Incorporated .In 
' - ·. '- '' - ' . - ·. -- ' . ' 

the sampling and analysis. 

This report was prepared by: 

.~~~ 
· David D. Engelhardt 
Vice President 

This reportwas reviewed by: 

. lj}£;~ 
. :. rco; C:rglll .· 
·.project Manager 
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