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J:. INTRODUCTION 

·Network Environmental, Inc. wc;1s retained by.the Hillman Power Company of Hillrnan, Michigan to perform a 
, ' -,_ ' -

· . Relative Acc;uracyJest·Audit (RATA) on the Continuous Emissions Monitoring System (CEMS) that services 

their .~ood fired, boiler. The CEMSisfor· oxides of nitrogen (NOx), ,carbon monoxide (CO), sulfur dioxide 

: {SO2). and oxygen ( 02). 

In addition, theopadty rhonitor was audit~d per Performance Specification land the U.S. EPA Technical ·. 

•· AssjstanceDoc~mentEPA 450/4-92-010 "Performance Au.dit Procedures for Opacity Monitors". Exhaust gas 
- . ,_ . ,- ' ' . . ., ' -

fiow rat;sw~re also quantified to. calculate mass emission rates for the boiler. 

The RATAwi:ls perfqrmed on August is, 2019. The opacity a,udit was performed' on August 15, 2018. 

Stephan K: Byrd and David D. Engelhardt of Network Environmental,.Ihc, conductedthe RA.TA in accordance 

· with 40CF-R Part 60 App~ndix B Performance Specifications 2 for NOx and .SO21 3 for 0 2 and 4 for CO. 

· E~tiaust gasJloW rates were determined using EPA Methods 1 ~4. 

· Assis~ing with th~ AATA were Mr. Robert Have,rmahl of Hillman Power arid .the operating staff of the faciHty. 
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,.-- _> - ,,.-, - ' , , 

.·. :II. PRESENTATION OF RESULTS .· 

·.· .. · . II.1 TABLE 1 . .. · .. ·.• · · 

J .ic2i 

3 

.N<>x Ri;l.ATIVE ACClJMCYTESJ RESULTS (PPM@ 7% 0 2) 
WOOD FIR.ED B.OILER 

HILLMA1"11 pOWER COMPANY 
HILLMAN, MI~HIGAN . 

. AUGUST·lS,.2019-

.. 11:50-12.:15 112.0 · 11;4.2 

13:31-13:56 110.3 111 .. 2. 
' ' -, 

.-'2.2 

-0;9 

4 . 14:22-14:47 111.7., 113 .. 2 ' -1.5 

5· 15:09-15:34 110.7 112;6 
.. 

6 15:52-16:17 108.6 111.p 

7 16:38-17:03 108.7 110.8. 

; 8 17:.22-17:47 118.9 121..9 

9 18:08-18:33 · 121.1 124.2 

10 18:48-19:.13 120 .. 2 122.8 

19:29-19:54 121.7 123.7. 

I ; ' ' • 

• l 

Mean ReferenceValue == 114.6667 · 

· AbsoluteValue ofthe Mean of the Difference= 2.2333 

.Standard Deviation =. 0. 7550 
-,' '.--. 

· Confidence · Co-et=rydent. = O. 5803 

71.9 

-3.0 

-2.1 

-3.0 

-3.1 

-2.6 

-2.0 

. •. Relative Accuracy = 2.45% ofthe mean ofthe •reference method · 
,\ I - • • ' ' ' • • -

. ' ' -

(1) Concentration in terms of PPM .by volume on a dry basis corrected to 7% 0.2 

{2). · Notused.in relative accuracy calculation . 



. .II.2 TABLE 2 
· NOx RELATIVE ACCURACY TEST RESU.LTS (LBS/HR} 

WOOD FIRED BOILER 
HILLMAN POWER COMPANY 

HILLMAN, MICHIGAN . 
AU.GUST 15, 2019 

11:50-12:15, 44.81 46,?3 

U:31-13:56 43.81 45.29 

i4:22:-14:47 44.69 46.08 
I 

15,09~15:34 44.98 46.ll 

15:52~ 16: 17 44.10 45.40 

16:38-17:03 44.52 .. 45.30 

17:22-17:47 47.63 4f69 

9 18:08-18:33 48.13 · 50,67 

18:48-19:f3 49.25 49.79 

11 19:29-19:54 49.ss· 50.26 

Mean Reference Value = 46.3289 
~ : r ~ 

. · •.. Abs~;ute va1~e of the Mean of the. Difference = L2922 

·· • Standard IZ>e~iatigh = 0.6914 · .. 

_Confidin2e Co-efficient-~ 0.5314 , 

-1.92 

-1.48 

.:1,39 

~1.B 

· -1.30 

-Q.78 

-2;06 

~2.54 

-0.54 

-0.41 

Relative Accuracy·= 3.94°/o of the mean 6Hhe reference method 

{1) ·. Pounds l'erHour (U;>s/Hr} 
, '(2) . Not used in_reJativeaccurac;ycalcul_ation . 
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II.3 TABLE 3 
CO RELATIVE ACCURACYTESTRESULTS(PPM@ 7°/o 0 2) 

WOOD FIRED BOILER 
HILLMAN POWER COMPANY 

HILLMAN, MICHIGAN 
AUGUST 15, 2019 

09:59-10:24 139.6 150.6 

11:50~12:15 127.6 131.2 

. 13:31°13:56 129.0 141.5 

14:22-14:47 156.2 167.9 

15:09-15:34 108.7 126.4 

15:52-16:17 145;1 159.5 

16:38-17:03 160.7 174.7 

17:22-17:47 132.9 152.4 

18:08-18:33 124.2 138.6 

18:48-19:13 135.2 149.5 

19:29-19:54 134.3 148.8 

Mean Reference Value = 136.3. 

Absolute Value of the Mean of the Difference = 14.7778 

Stand<ilrd Deviation = 2.4160 

Confidence Co-efficient = 1.8571 

Relative Accuracy = 3.68% · of the Emission Limit< 452.0 PPM) 

(1) Concentration in terms.of PPM by volume on a dry basis corrected to 7% 0 2 

(2) Not used in relative accuracy calculation 
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-11.0 

-3.6 

-12.5 

-11.7 

-17.7 

-14.4 

-14.0 

-19,5 

-14.4 

-14.3 

-14.5 



. II.4 TABLE 4 
CO RELATIVE ACCURACY TEST RESULTS (LBS/HR) 

WQOD FIRED BOILER . 

··HIL~~L~i:~~~~~:::NY 

· AUGUST 15, .2019 

1;1:50-12:15 31.06 

. 13:31-13:56 31.16 35.02 
.•' 
.i4 ,· 14:22-14:47 38.04 41.42 

5 15:09~15:34 26.88 31.41 

6 15:52-16:17 35.f37 39.22 · 

.. <7, 16.:38-U:03 40.09 43:31 

,8 17:227"17:47 32.40 37;56 

.9 . 18:08-;18:3,3 30.05 34.38 

10 18:48-19:13 33.72 '36;75 

11 19:29-'19:5~ 33.50 36.68 

Mean Reference Val~e = 33.52 

· • Absolute'.value of the Meari of the Difference == 3.7822 

Stan.dard.Devfatioo = 0.7380 
. . - ' ' 

· Confidence Co-efficient = 0.5673 

-l.52· 

,-3.86. 

-3.38, 

-4.53. 

--3.35 

-'3.22 

-5.16 

. 7"4,33 

:3,03 

-3.1~ 

· ... Relative Accuracy= 3.628/o ofthe Emission Limit(120 LBS/HR) 

Pqunds ~er Hour (Lbs/Hr) 
Not used i.n relative accuracy cakulation 
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. II.5 TABLE 5' . 
S02 RELATIVE ACCURACYTEST RESULTS (PPM @7%-02) 

. · WOOD FIRED. BOILER 

11:50..:12: 15 , 

__ 13:31-13:56 

14:22-14:47 

15:09~ 15:34 

15:52-16:17 

16:38~ 17:03, 

17:22-17:47 

18:08~18:33 

· 18:48-19:p 

19:2'9-19:54 

HILLMAN_ POWER COMPANY, 
HILtMAN, .. MICHIGAN 

.AUGUST' 15, 2019 

/ 

tf8.2 54.9 

54.4 44.4 

47.8 40.6 

65.3 56:6-

42;4 35;9 

60.0 52.0 

47.9 42.4 

42.0 38.2 

34.2 31.3 

41.0 373 

Mean RE;?ferenceValue = 48.3333 

, Absolute Value ~fthe Mean of the Difference= 6.1444' . 

_ Standard Deviati.ori = 2.4694 

Conffdenc~ co~emcient = 1.8981 

- ' 

- ~6.7 

10.0 

7.2 

8:7 

5.5 

8.0 

5.5 

3.8 

2,9 

3] 

•• • • ,, , ' ,, I •• 

Relc1tive Ac~uracy = 8.04% of the emission limit (100 PPM @7% Oz). 

-·· W Co~centration .in terrns of PPM by volume on a dry pasis corrected to .7% 02 . · 

.(2) · Ngt used in relative_accuraty calculation · · 
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II.6 TABLE 6 
S02 RELATIVE ACCURACY TEST RESULTS (LBS/HR) 

WOOD FIR:ED BOILER 
HILLMAN POWER COMPANY 

HILLMAN, MICHIGAN 
AUGUST 15, 2019 

11:50-12:15 26.80 31.43 

3 13:31-13:56 30.04 25.24 

4 14:22-14:47 26.61 22.93 

5 15:09-15:34 . 36.94 32.22 

6 15:52-16:17 . 23.94 20,96 

7 16:38-17:03 34.22 29.79 

8 17:22-17:47 26.72 24.07 

9 18:08-18:33 23.23 21.61 

10 18:48-19: 13 19.48 17.63 

11 19:29-19:54 23.39 21.10 

Mean Reference Value = 27.1744 

Absolute Value of the Mean of the Difference= 3.2244 

Standard Deviation == 1.2302 

Confidence Co~efficient = 0.9456 . -.. --

Relative Accuracy = 8.34% of the emission limit (50.0 Lbs/Hr) 

(1) Pounds Per Hour (Lbs/Hr) 
(2) Not used in relative accuracy calculation 
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2.98 

4.43 

2.65 

1.62 

1.85 
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III. DISCUSSION OF RESULTS 

III.1 NO~ RATA:. The results of the NOx RATA's can be fo1,1nd in Tables 1 ·and 2 (Sections II.1 & 

IL2}. The rE!lative "accuracy calculations were performed in terms of PPMVcorrected to 7% 02 and 

. Lbs/Hr. El_even(11), twenty five (25) minute runs. were collected from the boiler exhaust Only nine 

. (9) of the sp~ple runs were used for the relative accuracy calculations. Four (4)flow rate 

... · measurements and moi~turedetermlnations (1 forevery set of 3 gas samples}were.also performed . 

• ·,. All ref~rence m.ethod PPM, data w~s · i::aHbration correc~ed using· U.S .. EPA Equati~n 7E-5 .. 

'fhE! relativfaccuracy for the NOx.CEIYIS was 2A5% of the mean of the reference method samples 

forthePPMV@7% 02 RATAand 3.94% ofthe mean of the reference method sam~les for the 

·. Lbs/Hr RAJA .. · . . 

. Atcording to Performa~c~ Specification 2 in 40 CFR Part 60 Appen~ix B, ''The relative iaccuracy (RA) . 

· of.the: C!:MS shall be no greater than 20 percent of the mean value of the reference method test 

dc1ta:in terms ofth~units of the emissio'n standard or 10 percent of the applicable standard, 

·. whichever is greater. II ' 

· . . 111:2 co RATA - The r~sults of the co RATA's can be found in Tables 3 ahd 4 (SectionJI.3 & · 

IIAf Thefelativ;.accuracy calcu.latloris ~ere performed in terms of PPMV and Lbs/Hr. Eleven (11); 

tvyenty five (25)' minute ru~s were collected from the boile.r exhaust. Only ni.ne (9) of the sample 

·. runs were used for the re.lative accuracy calculations. Four (4) flOVJ rate measurements and 

. moisture deterri1in~tidt)S (1 for every set of3 gas samples) were also perfornied.AII reference 

.. method.PPM data was calibration corrected using U.S. EPA Equation7E-5. . .. 

· The rel~tive a~c~racy for the co CEMS was 3.68% of the emission lin,it (~52.0 PPM) for the PPM\/. 
' , ' • C ; , ' , 

@]% 0.2 RATA and3.62% of the emis~ion limit (120 Lbs/Hr) for the Lbs/HrRATA. 

. iccorclingto Pertorn:,an~e Specification 4 in 40·CFRPart 60 Appendix B, ''The relative accuracy'(RA) 

' bf the CEMS shall be no 'greater th9n .10 percent of the me~m valµe of the reference meth~d te~t 
' . './ \, -- ' i ' > ' • 

. . dc1ta in terhiof the units of the emi~sion standard ,or 5 percent pf theapplicable standard, 

.. ·• .. whtch!=verJs greater." This applies,to the PPMVRATA. . . 

According.to Perfortnanc~ Specification6 in 40 CFR Part §0 Appendix B, ''The relati~e accuracy (RA} 
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of the CEMS shall be no greater than 20 percent of the mean value of the reference method test 

data in terms of the units of the emission standard or 10 percent of the applicable standard, 

Whichever is greater." This applies to the Lbs/Hr RATA. 

UI.3 S02 RATA - The results of the SO2 RATA's can be found in Tables 5 and 6 (Sections II.5 & 

II.6). The relative accuracy calculations were performed in terms of PPMV corrected to 7% 0 2 and 

Lbs/Hr. Eleven (11), twenty five (25) minute runs were collected fromthe boiler exhaust. Only nine 

(9) of the sample runs were used for the relative accuracy calculations. Four ( 4) flow rate 

measurements and moisture determinations (1 forevery set of 3 gas samples) were also performed. 

All reference method PPM data was calibrationcorrected using U.S. EPA Equation 7E-5 . 

. The relative accuracy for the SO2 CEMS was 8.04% of the emission limit (100 PPMV@ 7 % 0 2) for 

the PPMV@ 7% 0 2 RATA and 8.34% of the emission limit (50.0 Lbs/Hr) for the Lbs/Hr RATA. 

According to Performance Specification 2 in 40 CFR Part 60 Appendix B, ''The relative accuracy (RA) 

of the CEMS shall be no greater than 20 percent of the mean value ofthe reference method test 

data in terms of the units .of the emission standard or 10 percent of the applicable standard, 

whichever is greater." 

III.4 Opacity Audit -The results of the opacity audit can be found in Appendix C. The 

calibration errors were as follows: 

· According to Performance Specification 1 in 40 CFR Part 60 Appendix B, the calibration error of the 

monitor .should be less than or equal to .3% opacity. 

9 



__ ·' ,- ', ',_, ,.'•._,-. ' 

. IV .. · SOURCE DESCRIPTION 

· .· •,CEMSservices a wood fired boiler .. The exhaust is controlled by an .electrostatic precipitator. The boiler was 

.· operated abo\letneminirnu,m 50% bf load requirement during the testing period. 
~ - ' ~ - ' ~ . . - , 

• ,·V .. CEMS.DESCRIPTIC>N' 

JheNOxr:nonitor is a AMETEK, Model 9900; Serial# ZD~9900-10859-1. The monitor records data on a.dry 

basis. The span, is 0-500 PPM . 

. ··• The S02 monitor is a AMETEK, Model 9900~ Serial # zD.:9900-10859-1. The monitor records data on ,a dry 
I- . ! ~. ', ,' • ~, \ '. " . , . . - , 

· basi.s. Th~.span.is 0-500 PPM . 

. .. The CO"monifor is a California AnaiyticalModel 601, Serial # 207004-M. The monitor records data on a dry 

· b~~is. 'Jhe.spanrangeis 0.:.1000 PPM'. 
' ' ·_ ·, . ' 

\'. J '~ \/ ,' ~ ' - \ ' • ~ : - • I , ' • .~ e ' ' ' 

C'.The 02 monitor 'i.s: a Brand Gaus Model 4705, Serial .. # .10970 .. The monitor records data on a dry basis. The . . . 

i The opacity l')lonitor is a Durag ModelD-,R 290 (AW2-US!:PA), Serial# 1226727. The span range.is 0-100, .: 

,%, 

VL SAM PUNG AND ANALYTICAL PROTOCOL 

'··ihe•RJ\"[A w1s:performed in acco.rdancewith 40 CFRPart 60 Append,i~ B Perfdrmance Specificati6ns 2 for 

.·· NOx:andS02; 3 for()~ and 4 for co. I~ addition; the opacity m~nitofwas audited per Performance . 

. · •· ·. :$pe~ificatior;i '.1 a~d. the U.S. EPA Technical Assistance D~c;:ument EPMS0/4-92-010 "Pe~orman~e Al,ldit 

ProceduresfprOpadty Monitprs"., The sampling was co11ducted on the 72.inch Lo' .. exhaust stack at a· 

locc!tion thc!t~xceedi 8 duct diameters downstream and 2 duct diameters upstream from the ne;:irest 
~istur~a:ncef(U,s:'E~; ~eference'Method 1 requirem~nt). ·. . .. · .· ... . .· 

Th~ RATAwas performed in.accordance with tne 1:>rotocol approved by the EGLE-Air Quality Division . 

. 10 



The sampling methods used for the reference method determinations were as follows: 

VI.1 Oxides of Nitrogen 

The NOx sampling was conducted in accordance with U.S. EPA Reference Method 7E. A Thermo 

Environmental Model 42H gas 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 a gas conditioner to remove moisture and reduce the temperature. From the gas 

conditioner stack gases were passed tothe analyzer. The analyzer produces instantaneous 

readouts of the NOx concentrations (PPM). 

The analyzer was calibrated by direct injection prior to the testing. A span gas of 250.l PPM was 

used to establish the initial instrument calibration. Calibration gases of 53.2 PPM and 124.0 PPM 

were used to determine the calibration error ofthe analyzer. A 50.8 PPM N02 gas wasdirect 

injected to determine the conversion efficiency ofthe analyzer (93.90%). The sampling system 

(from the back of the stack probe to the analyzer) was injected using the 124.0 PPM gas to 

determine the system bias. After each sample, a system zero and system injection of 124.0 PPM 

were performed to establish system drift and system bias during the test period. All calibration 

gases were EPA Protocol 1 Certified. 

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

data from the boiler. 

VI.2 Carbon Monoxide 

The CO sampling was conducted in accordance with U.S. EPA Reference Method 10. A Thermo 

Environmental Model 48C gas 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 a gas conditioner tb remove moisture and reduce the temperature. From the gas 

conditioner stack gases were passed to the analyzer. The analyzer produces instantaneous 

· readouts.of the CO concentrations (PPM). 

· The analyzer was calibrated by direct injection prior to the testing. A span gas of 998.0 PPM was 

used to establish the initial instrument calibration. Calibration gases of 254.0 PPM and 498.0 PPM 

were used to determine the calibration error of the analyzer. The sampling system (from the back 

of the stack probe to the analyzer)was injected using the 254.0 PPM gas to determine the system 

bias. After each sample, a system zero and system injection of 254.0 PPM were performed to 

11 



~stablish ~ystem drift and system bias during the test period. All calibration gases were ~PA 

• F?rotocoil ~ertified. 

The. analyzer .was calibrated to the output of the da.ta acquisition system (QAS) used to collect the 
I ' 

· data fromthe,boiler. 

• · VI:3 Sulfur Dioxide 
'J ' ' -,· 

The, SO2 sampling was conducted in accordance with .u:s. EPA Refef-e11ce Method 6C .. A Bovaf-

·•. :Model 721M ga~ analyzer was used to monitor the boiler exhaust. Sample gas was extracted 

. i · ··. through a heated probe; A heated teflon sample Hne was used lo transport the exhaust gases to a . 

·. .· gas cohditionerto remove moisture and reduce the temperature. From the. gas conditioner stack 

.gaseswere passed to the analyzer. Th~ analyzer produces instantaneous readouts' of the SO2 . 

,coricentratioris (PPM} .. 
. ·, . - ,' 

· The analyzer was calibrated by direct injection prior to the testing. A span gas of 254.2 PPM was . 

. us.ed to establish the initial instrument calibration. Calibration gases of 95.2 PPM and147~9 PPM .. 

were used to determine the calibration error of the analyzer. The sampling system (from the back 

.of,the,sta~kprobeto the analyzer)was injected using the 95',2 PPM gas to determine the system . 

· bias. ,A.fter each sample, a system zemand .system injection of95:i PPM \Nere performed to 

e$tablish ~ysfom drift'a~d system bias during the test period. All calibration gases were EPA . 

" ·· ' 'Protocol 1 Certified. . 
' ! ' ' 1 

\ ,, •~ • ,, < -; •' , • '• r - '. ~ _ ' • - •• r• • 

• • I • ' 

The anaiyzer was calibrated to the output of th.e data acquisition system. (DAS) used to ~ollect the 
1 d~ta from the boiler/· 

VI,4 Oxygen & Carbon Dioxide 

The 02 & CO2 sarnpli~g was cond0ucted inaccordance with U.S. EPAReference.Method,3A.' 

, • Se(Yornex Model 1400M portable stack gas analy~ers were usedto ·monitdr the boil~r exhaust . 

. Sample gas was extracted through a ,heat~d probe. A heated t~flon sample line was used t9 . 

ttansport the exhaust gases to a gasconditioner to remove .moisture and reduce the temperature .. 

:ci Froni th.e gas, co~dit:icmer stack gase~ were passed to the an~iyzers. · The a11alyzers pr6duce. · 

. iristantane;us readouts of. the C)z & CO2 concentrations {%); 

The arialyzersvvere calibrated .by direct injection ,prior to th.e t~sting> Span gases ,of 21.0°/q '02 and 

12 



21.04% CQ2 were used to establish the initiaHnstrument calibrations. Calibration gases of 5.96% 
. , ·. - ' . . '' ' 

02 l 11.8%C02 and 12.0% 02 / 6.01 % CO2 were used to determi.ne the calibration error of the 

a1;1alyzers. The sampling system (from the back of the stack probe to tlie analyzer) was injected 

usingJheS:96% 02 / 11.80/c; CO2 gas to determine the system bias. After each sample; a system 

· .. zero andsystenlinjectlor\ of s .. 96% 02 / 1L8% CO2 were performed to establish system drift and 

. '.!iystem bias duririg the test period. All calibration gases were EPA Protocol 1 Certified . 

. •• ... '' ' ' ' ' .. · . .· ·. . . . '· . . . . . ... i 
The analyzers were calibrated to the output of the data .acquisition system (DAS) used to collect the · 

dqta· from the boiler. , 

•-- I 

VI;!? Opacity . 

Theopadtyauditwas conducted in acc;ordarice with Performince Specification 1 and the U.S. EPA 

1:ech~ica!Assistance Document EPA450/4:92-010 "Performance Audit Procedures forOpacity 

Monitors". A three-point calibration error test ofthe opacity monitcir was conducted.,Three (3) 

, ··• neutral de~sity filters, meeting the requirements of_PSsl, were placed inihe lightbeain path five 

i:on~ecutive times and the monitor responses were record~d. Thecalibratibn error of the monitor 

was calculated in a.ccordance with Sectibn 8.0 .of Performance Specification 1.. 

· VI.~ l;xhaust Gas Parameters 

· The exhaust gas parameters (air flow rate, temperature, moisture and density) were determined by , 

, employing U .s; EPA Ref~rence Methods lthrough 4. All .the quality· assurance and quality control 
' , . : 

· :procedures liste~ in the methods were incorporated in the sampling analysis. 

. ' 

. ·.rt w~s prepared ~y: · 
' , I ' - ' 
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This report was reviewed by: 

David D, Engelhardt 
Vice President. 
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figure 1. 

NOx, CO, S02 & 0 2 Sampling Train•· 
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Figure 2 

Air Flow Sampling Train 
i(. 
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