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:;Network Envrronmentat Inc was retarned by the Hmman Power Company of Hrilman Mlchlgan to conduct a_ RN

. : *comphance emlssroh study at thelr facrlrty The purpose of the study was to meet the emissron testing
w_ :__ requrrements of Renewable Operatrng Permlt (ROP) No MI ROP N1266-2009 '

' -ROP No MI ROP—N1266 2009 specrfres that the emlssron rates of the followmg parameters be verrf:ed

o ."‘Partrculate Matter, Sulfurrc Acrd (H,504), Totat Hydrocarbons (VOC' ) and: BEHZO“A Pyrene All the testlng e

B -""followed the Mlchlgan Department of Envrronmental Quahty (MDEQ) and U. S EPA testrng protocols S

~“The _f:ollowing'is ai_iist of the appticab]e emiss;o_n ‘I_irnits"fo'r the .I'J__oiler_exh:au'st: i .' -

| Partlculate. 0. 014 Gralns/DSCF 0; 1 Lbs/MMBTU of Heat Input&7 8 Lbs/Hr -
sto4 50 PPM (v/v), Dry @ 7% o2 & 4.6 Lbs/Hr : s '
VOC’s 57 3 PPM (v/v), Dry @ 7% o2 &7. 0 Lbs/Hr |
Benzo A Pyrene 0, 00G6 Lbs/l-fr '

The foiioWing refere:nc’_e' test.methods v;fere'_ employed_.to c_on_dtlct the emissuion'sampl'ing: Sl

S ;_' Partlculate Matter = U, S, EPA Method 17 (Combmed W|th Method 8)

e H,S0,~ U.S. EPA Method 8 (Combined wrth Method 17)
= . vocs‘ us. EPA Method 25A - ' :

Benzo A-Pyrene U.S. EPA Method 23 , e .
Exhaust Gas Parameters (arr ﬂow rate, temperatUre, moisture & density) -U. S EPA Methods 1- 4.

- - _"During the _samp'l,i'n‘g.the boiier was ﬁring a c'ombinatior'i of wo_o'd vyaste 'and tire d'erived fuet (TDF).‘ .

o ) The samplmg was performed over the persod of February 11 13 2014 by: Stephan K. Byrd chhard D

Eerdmans and Davrd D. Engelhardt of Network Envlronmental Inc Assrstmg wath the study were Mr
_ Kelth Mulka of the Hlilman Power Company ancf the operatmg staff of the facmty Mr Rob Drckman and Mr.
: William Rogers, Jr. of the Mlchlgan Department of Envrronmentai Quahty (MDEQ) Air Quahty Drwsion were -

- o present to observe the sampirng and source operatlon




" .IL. PRESENTATION OF F i

: _ L1 TABLE1
PARTICULATE EMISSION RESULTS
- WOOD FIRED BOILER EXHAUST _ -
- HILLMAN POWER COMPANY
.7 HILLMAN, MI ., ° "

S 2 L1114 12:0343:02 | 74636 | 00594 | 04125 | 36.49.

U3 | 4 [13421449 69828 | 00320 | o001t | 1913

'Av'era'ge 71 231_- 'q._o_4'39_"'j ) -b_;0832 | 26.83.

(1) DSCFM Dry Standard Cub[c Feet Per Mlnute (STP 68 °F and 29 92 in. Hg) - -
{2). Grams/DSCF ‘Gralns Pér Dry Standard Cubic Foot (STP = 68 °F and 29.92 in. Hg) : ) i
.-;(3) ‘Lbs/MMBTU ="Pourids Of Particulate Per Million BTU-of Heat Input, Catculated Using The Formuia Found In
) " Section 2.1 Of Method. 19. For 02 On A Dry Basis Wlth An F Factor Of 9 127 2 .
‘ (4) Lbs/Hr = Pounds Per Hour o R

1| una | o2t | 72227 | 00402 | oot o | 24 |




II 2 TABLE 2

" SULFURIC ACID (H;S0,) EMISSION RESULTS
WOOD FIRED BOILER EXHAUST -
HILLMAN POWER COMPANY

HILLMAN, MI

BTN RS VRV Ta

10:25-11:31 .

2 B 2]_1.1/'14_ .

'1'2:_03}13_:.1__2 i

039

134214149 | 4

| 045 : Al

Cos | amae

Average

043 -

..-0.48

' (3) Lbs/Hr = Pounds Per Hour

|l @ pscrm= Dry Standard Cubic Feet Per Mmut’e‘(STP 68 °F and- 29.92 in. Hg) RS
- (2) PPM @ 7% O, = Parts Per Million (v/v) On A Dry Basus Corrected To 7 Percent Oxygen




el . IIBTABLEB :
TOTAL HYDROCARBON (VOC) EMISSION RESULTS
WOOD FIRED BOILER EXHAUST .
--HILLMAN' POWER COMPANY '
. HILLMAN MI

1| a4 | ouio-zie | oo8s096 | 40en |

2| 21114 | 12:40-1340 | 87605 | 378

30| 2114 | o9 | 85737 o a7l o

1

A\-?erage L-, N 87,146‘ a8

(1) SCFM Standard Cublc Feet Per Mmute (STP 68 °F and 29 92 In Hg)

(2) PPM @ 7% O, = Parts Per Miillon (v/v) On A Dry Basis Corrected To 7 Percent'Oxygen _' _' .

(3) Lbs/i-lr = Pounds Per Hour :




- 4 TABLE i )
BENZO- A-PYRENE EMISSION Resuus S
~~WOOD FIRED BOILER EXHAUST
HILLMAN POWER COMPANY
- HILLMAN, MI

:‘_-’Benzo~A—P“ene Emls 'ons L

Lbs/Hr {3)

10 24 | oavco-40s | 69975 | oots | 3.02E-06 i

20 2m214 | c16:04-47:08 | 69,947 - | 0000108 | o 283806

3 | 21314 | 09151020 | - 68743 | 00105 | 269606

 memge | essss | 'o';oms | 28sE06

'(1) DSCFM Dry Standard CUb]C Feet Per Mmute (STP 68 °F and 29 92 |n Hg)

2 ug/M® = Micrograms Pe Dry Standard Cubtc Meter (STP 68 °F and 29 92 in. Hg) '
| B (3) Lbs/Hr— Pounds Per Hour GRS .




III'.-‘DIS-CUSSION-OF RESULT_S -

o The results of the emlsswn sampllng are summanzed |n Tab[es 1 through 4 (Sect:ons II 1 through II 4)

L 'The results are presented as fo[[ows

v III 1 Particulate Emlss:on Results (Table 1) )
. "_"_Table 1 summanzes the’ partlculate emmsron results as follows o

e -Sample

_r Date -
' . i_"Tlme ’

. : ._Arr Flow Rate (DSCFM) Dry Standard Cublc Feet Per Mmute (STP 68 °F & 29. 92 in. Hg)

o | :,.'_ " Particulate Concentratron (Grams/DSCF) Gralns of Paittculate Per Dry Standard CUbIC Foot of

e i"':fExhaust Gas , _ ST . : . : .
| . o :'_Part[culate Mass Emrssmn Rate (Lbs/MMBTU) Pounds of Partlculate Per Mllllon BTU of. Heat Input.g =
& _ Calculated Using The Formula Found In Section 2 1 Of Method 19 For 02 On A Dry Ba5|s Wrth An F
" Factor 0F 9,127.2. SN SRR o
_'-‘ '__.:Particulate Mass Emlssmn Rate (Lbs/Hr) Pounds of Partlculate Per Hour U S

_III 2 HZSO.; Emission Results (Table 2) L
e _ »Table 2 summarlzes the sulfurlc acid emlssron results as foIlows

. . Sampte

. 'Date RN
e Time

Ce A Flow Rate (DSCFM) Dry Standard Cublc Feet Per Minute (STP = 68 °F & 29 92 in, Hg)

o . Sulfurlc ACId Concentratton (PPM @ 7% 02) Parts Per Mlltlon (v/v) On a Dry Basrs Corrected To 7,__ Eay

a ! Percent Oxygen - : : ‘
e .:Sulfuric Acrd Mass EmiSS|on Rate (Lbs/Hr) Pounds of HZSO4 Per Hour

e III 3 voc Emissron Results (Table 3)

s ‘Table 3 summarrzes the total hydrocarbon emlssmn results as fo!lowsr

RN _'_Sample

'.._-Date e
| . Time C

o .' . ‘AII‘ Flow Rate (SCFM) Standard Cublc Feet Per Minute (STP 68 °F & 29 92 tn Hg)



'_‘ _.."'5_0;7.0 i
6150
68.80

: .v 1 Partlculate & Sulfunc Acrd The partrculate and H2504 emlssron samplmg was conducted in-
- acCordance with U.S, EPA ReferenCe Method 17 and Method 8. A Method 17 sampling train, modlfred

: ‘W|th 80% lsopropyl alcohol (IPA) in the frrst lmplnger wrth glass wool between the frrst and second

i unpmgers, was used to collect the samples o

The samplmg system was operated rsokmetlcaily Three (3) samples were collected Each sample was
slxty (60) mmutes m duration and had a mmrmum sample volume of thlrty (30) dry standard cublc feet

T Each sample was purged for fifteen mmutes after completron of each test run, to remove any 502 from U B

s '_the IPAI |mpmger e

" '_The samples were recovered ahd refrigerated untll they were analyzecl The frlters and nozzle rinses :

e 'were analyzed for total part:culate by gravrmetnc analysrs. The IPA lmplnger contents and rmses were o

- ._tltrated in accordance wrth Method 8 usmg the Banum—Thorin tltratlon technrque for HZSO4 All the

L .:_jquallty assurance and quahty control procedures lrsted in the methods were- mcorporated in: the sampltng o

' 'iand analy5|s thure 1 rs a dlagram of the partrculate and sulfurrc acld sampllng tram

S V 2 VOC The total hydrocarbon (VOC) emrssron samplmg was conducted in accordance wrth U S EPA

s Reference Method 25A AJUM. Model 3- 500 flame |on|zatron detector (FID) analyzer was used to. momtor

. g'the borler exhaust Sample gas was extracted through a heated probe A heated teflon sample ||ne was o

L used to transport the exhaust. gases to the analyzer, The analyzer produces mstantaneous readouts of the : o
"-VOC concentrations (PPM) L ' o e o '

o The analyzer was callbrated by system m;echon (from the back of the stack probe to the analyzer) prlor to

L ‘--the testlng A span gas of 85, 78 PPM was used to, establlsh the rmtral instrument callbratlon Callbratlon

R gases of 30 37 PPM: and 50, 19 PPM were used to determrne the cahbratron error of the analyzer After each o

.sample a system zero and system rn]ectlon of 30 37 PPM were performed to establish system dnft and

B '__"'fsystern blas durmg the test perlod -Adl calrbrat{on gases used were: EPA Protocol Propane Calibration Gases

“Three- (3) samples were collected from the boiler exhaust Each sample was S|xty (60) mmutes in duratron

eecewro '_

- Are QUALlTY orv_’ =




_ : VlThe analyzer was callbrated to the output of the data vauIS|tion system (DAS) used to collect the data from o
L _the boiier exhaust Ail reference method data was corrected using Equation 7&-5 from U S, EPA Method 7E oy

Figure 2 is a diagram of the Method 25A VOC sampling train. :

o ":V 3 Benzo-A Pyrene Tne determinatlon for benzo -8 pyrene was performed In accordance with U S. :f o

C _EPA Method 23 modified for PAH's. A Modified Mettiod 5 (MMS) sampling traln, as descrlbed In Method 23, * . R

| ' _".__‘ -'was used to coilect the PAH samp!es The sampttng traln consisted of a heated glass Iined probe followed
- by a heated pre-cleaned quartz ﬂlter A condenser col followed by an XAD sorbent trap folfowed the . o

g jlieated filter An impinger train contalntng HPLC water followed the XAD trap. All sampiing traln
o components were pre cieaned in accordance with the method T R -

"‘__Three (3) samples were collected Each sampie was sixty (60) mlnutes in duratlon, and had a minimum L
-~._‘sample voiume of thhty (30) dry standard cublc feet The sampllng system operation was consistent wlth

T US, EPA Methed 5 The three samples and the blank traln were recovered in pre cieanecl sample botties - |

o '~with Teﬂon lined caps The probe rlnse and ﬂlter rinse were combined with the X,AD extract for analysls, : S

[ The back—half impinger condensate was also anaiyzed The benzo -a- pyrene analysis was performed In

- accordance with Callfornia Alr Resources Board (CARB) Method 429, whlch is separation by high- resotution SRS

. _gas chromatography and measurement by h[gh resolutlon mass spectrometry All quality assurance

; requirements specified in the method were incorporated In the sampllng and analvsls Flgure 3 ls a dlagram g S
i ‘,of the Method 23 benzo a- pyrene sampling train. SECA U SRR

3

a V.4 Exhaust Gas Parameters The exhaust gas parameters (alr fiow rate, temperature, molsture and b

_denslty) were. determined in corijunction with the other sampling by employing .S, EPA Methods 1 through e |

| _.:'_4, Air flow rates, temperatures molstures and densities were determined uslng the isoktnetic sampling

. ' trains,. AII tne quality assurance and quallty control procedures iisted in the methods were lncorporated ln o : S
o .fthe sampiing and analysis S = S ' R Lo

= Th]s TEPOI't was prepared by: - : _. : ‘ 3 : : ) Thls i’eportwas l‘eviewed by: ’ R

" David D, Engelhardt 0 o Rt cargn T
Vice President U o0 (Pproject Manager
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