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- L_INTRODUCTION mRmmuwowmmu

o 5 Network Envaronmentai Inc was retained by CMS Grayllng Generatron of Grayirng, Mlchlgan to- perform a. .

“ - Relatrve Accuracy Test Audlt (RATA) on the Contlnuous Emissions Monltoring System (CEMS) that serwces -
- theEr wood fired bo:ler The CEMS is for oxides of mtrogen (NOx), sulfur d!o><|de (502), carbon monoxrde

. ‘J.(CO), air f!ow rate and carbon droxrde (COz) The followmg is'a list of.the_ RATA_s conducted atthe facility: .

e "‘SO: Monrtor (RATA at Mld (Normal) Load. Only)
o .. ) NOx Monltor (RATA at Mid (Normaf) Load Oniy)
‘ _' Ly .co Moniter (RATA at Mid (NormaI) Load Only)
o Ce Oz Monltor (RATA at Mid (Normai) Load Only)
e Flow Monitor (RATA’s at Low, Mid & High Loads)
: ‘ (Low Load =10 MW Mrd Load =18 MW & ngh Load = 36 MW)

‘ The RATA‘s were performed over the perrod of October 30 November 1, 12017 Stephan K. Byrd Rlchard

IR oD Eerdmans and Dawd D. Engelhardt of Network Enwronmental Inc conducted the. RATAS In accordance‘

o : ‘W|th Part 75 of T|tle 40 of the Code of- Federal Regulatlons The fo!iowmg reference test methods were

L employed to conduct the RATA. sampiang

S e ,‘Air Flow Rates - U. S. EPA Methods 1 2 . .
L e Oxygen & Carbon DIOXIde (Oz & COz) U.S. EPA Methods 3 & 3A
e Moisture—U.S. EPA Method 4 . - "

: > -'.:_'._jSuffur Diox1de (502) Us. EPA Method 6C
_ | . :OXIdeS of N|trogen (NOx) U S. EPA Method 7E
L "f.Carbon Monoxide (c0) U s. EPA Method 0.

Assrstlng Wlth the RATA's were Mr. Tim Porter of CMS Grayllng and the operatlng staff of the facqhty Mr _
Jeremy Howe and Ms Rebbecca Radu!skl of the Mlchlgan Department of Enwronmental Quailty (MDEQ)

A:r Quaiity DiVISion was present to observe the sampllng and source operatson




. L_PRESENTATION OF RESULTS .

8 . 1IL1 TABLE1 : '
502 (LBS/MMBTU) RELATIVE ACCURACY DETERMINATION
WOOD FIRED BOILER EXHAUST \
~ CMS GRAYLING GENERATION
° GRAYLING, MICHIGAN
 OCTOBER 31, 2017 . -

10 | 12411306 | 10 | 116 .| 0003 | 0001 | 0002 -

20 | 13191344 | 1o L w7 0003 | 0002 | 0001

3® | 3571422 | 06 | 117 |- 0002 | 0008 | -0.006

I 4 | wwssiase |74 | 126 | oo | 002 | -0004
5| asu3as38 | 0 109 | 126 [ 0026 | 0031 | -0.,005
| issoie1s | 01 | 127 ) 0000 - | 0005 - | -0.005

| w2762 | 03 | 126 | o001 | 0002 | -0.001

17:08-17:33 [ 04 | 127 | 0001 | 000 | 0000
17:46-18:11 |0 04 | 126 | 0001 | 0001 | 0000
10 | 1823848 | 06 | 126 | 0001 | 0001 .| 0000
1 1001925 03 | 127 | o001 | o00r | 0000 |-
12 | 372002 |0 03 | 126 | 0001 | 0001 | 0000

wilw [~lo jw i

: Mean Reference Value = 0.00556 00556 .

. Mean of the leferences ~ 70.0015 j |
IStandard DeV|at1on = wz_zg a
= :_::.Conf|dence Co—efﬂuent = 0 00176

o Relatwe Accuracy 90%_ of the emlssmn I|m|t (0 07 Lbs/MMBTU)

E "-'Blas AdJustment = Not Agphcabl '
B : ‘Retatwe Accuracy Needs To Be Less Than. 20% Of Reference Method Or. Less Than 10% Of lelt
(1) Concentratlon in terms of PPM by s voEume ona.dry bElSIS . . |

- (2) Concentration in terms.of % on a dry
(3) Not used in Relatwe Accuracy calculatlon :




o ' o 1.2 TABLEZ - o
SOz (PPM) RELATIVE ACCURACYDETERMINATION .
I ‘WOOD FIRED BOILER EXHAUST Lo
CMS GRAYLING GENERATION
' GRAYLING, MICHIGAN
' OCTOBER 31,2017 §

REFERENGE METHO!

.'_12 :41- 13:06_

l 2 13 19- 13 44 B 10 e K_‘_‘21.55: '_ : 08 - : 1.0 - -0.2..

30 Tas74z2 |0 06 | 21es | o5 | 26 |21

4 14:34-14:59° | 7.4 '2_1_.'46. '_ 58 Rl 7_7.3", 15

50 1531538~ | 109 | 2146 - | 86 | 104 | 18

L 5® | 15:50:16:15 of | o246 | o1 | 18 a7

7 | iearies2 | 03 | 2140 | 03 | 08 | 05

8 | iposizas | 04 | 240 | 03 | 03 | 00 |

The vl i7de-1s:11 | 04 | 2140 ] 03 |0 05 | 02

10 | ag23asas | 06 | 2t14 |04 | o 03 |0

11| 19:00-19: 25' o3 f 2t | 03 ] 04 |01

12 19:37-20; 02. 030 | 2014 [ 03 . |04 | 04 -

Mean Reference VaIue 1 (.33333. _
:. Mean of the leferences = -0 26667
- k ‘\ - .Standard Dewatlon = MQ - |
L ff.Coanence Co efﬁdent = _Q_3§;j}_ .

' i"Relatlve Accuracy Not Aggl:cable

.Blas Adjustment -.No Btas Adlustment Reguired-

Relatwe Accuracy Needs To Be. Less Than 10% Of Reference Method Or Average le'ference Less Than 15PPM

(1) Concentration in terms of PPM by volumé on a dry basis- | o
- (2) Concentration in terms. of PPM by volume on'a wet baSIS R
(3) Not used m Relatlve Accuracy calculatlon L




IL3 TABLE 3 .
NOx (LBS/MMBTU) RELATIVE ACCURACY DETERMINATION
' 'WOOD FIRED BOILER EXHAUST '
CMS GRAYLING GENERATION
'GRAYLING, MICHIGAN
' .OCTOBER 31, 2017

1 REFERENCE METHOD ool e e

1@ | 12411306 | 833 | 116 | 0157 | 0073 | o008 |

20 | 13:19-1344 |. 858 | 117 | 0160 0124 | 0.3

3 a3s742 | 887 L7 - 0166 | 0168 | -0.002.

40 | 14341459 | 789 | 126 | 0137 | 0141 | -0.004

5 | 15431538 | 762 | o126 | 0132 | 0132 | 0.000

15i50-46:15 | 819 | 127 | . 041 0141 - | 0000

16:27-16:52 | 796 | ‘126 | 0138 | 0138 " 0.000

17081733 | 739 | 127 | o1z, | oa26 | o001

Tw o[~ o |

17:46-18:11 | 808 | - 126 | 0140 - | 0442 | -0.002

10 | 18 23-18:48 | 817 S8 | 0142 | 0143 | -0.001

11| 19:00-19i25° ) 776 | 127 | . 0.133 0135 | -0.002

i
e

12 19:372002 | 793 | 126 4 0137 .| o013 | 0002

 Mean Referen_ce Value z 0.13956

L Mean of the Differences = -0.00089.

e =."'_Standard Deviatio'n = 0.00117

j'Conﬁdence Co- efﬁc;ent = 0 00090

o _"-_Relatlve Accuracy 1. 28% of the mean of the reference method

L Blas Adjustment = No Blas Adlustment Reqwred

Relatlve Accuracy Needs To Be Less Than 10% Of Reference Method or Mean of leferences < 0 020

1) Concentratlon in terms of PPM by volume on a dry basrs
- (2) Concentration in terms of % on a dry basis
. (3) Not used in Relative Accuracy calculation




II 4 TABLE4

o co (LBSIMMBTU) RELATIVE ACCURACY DETERMINATION
2 " WOOD FIRED BOILER EXHAUST
CMS GRAYLING GENERATION
GRAYLING, MICHIGAN.
OCTOBER 31, 2017

| ReFERENGEMETHOD | cew
1@ | 12414306 | 1079 .| 116 | 0124 0.065 0.059
20 | '13:15713:44_’ %42 |17 10,107 0.095 0.012 |I
3| 13571402 | 877 | 117 0.100 0116 |. -0016
40 | 14:34-1459 |- 646 | 126 0.068 0.087 0,019
5 | 1u3as3s | 615 | 126 0065 0.079 . -0.014"
6 o1 -1.5_‘:50'-'_1“6:'1_5 746 | 127 0.078 0.091 +0.013
S 7] te27-1652 | 1002 | 126 0.106 0.15 | -0.009
8 | 17081733 | 1340 | 127 | 0140 0154 | -0.014
9 | 17461811 | 879 | 126 0093 0.105 0,012
10 | 18231848 | 1021 126 0.108 0.119 -0.011
11| 19:00-19:25 99.0 12.7, 0104 | 0119 0015
12 _.19':37-20:0'_2.. 94‘.'7 | 126 | odoo 0.116 0016

S Mean Reference Va!ue = 0 09933

- Mean of the Differences u_—O 01333

,Standa_rd Devla_t|pn =_0.00235 B

- .Cehfdence Co.-efficient =0, 0.00180.

"‘Reiatwe Accuracy 3 78% of the emlssion Ilmlt (0.4 Lbs/MMBTU)

Blas Ad]ustment = Not Agghcabl

Re!atwe Accuracy Needs To Be Less Than 10% Of Reference Method or 5% of Em[ssmn Limlt

(1) Concentratmn in terms of PPM by volume on a dry ba51s
_(2) -Concentration in terms of_ % on a dry basls
(3) Not used in Relative Atcuracy calculation




4 - II.5 TABLES . - :
‘-coz (%) RELATIVE ACCURACY DETERMINATION N
-/ woob FIRED BOILER EXHAUST °
. CMS GRAYLING GENERATION _
GRAYLING, MICHIGAN - .= =
L 'OCTOBERB':I., 2017 - o o

R YCERN 1’,2_:41"-.1_3’:05 |11
C2e0 | 1seasad | 117 |
L300 135742 |0 1Ly |2
4 | 14:34-14:59 126 2t
c|oasdzaszs | 126 0 | 2L
116716520 | 1260 | 2L
1708z | 127 0
o | azaeasny | o126 | 214

L1000 | 1g23d4s | 126
11| i%00-19:25° | 127

12 _.':1:9:'53‘7}20:02:- ' -1”‘1:12.6 R

99 | 102 | 03"
99 | w03 | 04
S0 | 103 ] 03

21007 L 103 f 03
99 | w2 |03
o9 | x| w2 |
10000 101 B T
99 | w1 | 02

0| o Lo ||

"-Mean Reference Va!ue = 9 93333
| -;:Mean of the leferences = -0.26667 26667 SR | L
o ':f“Standard Dev1at|on—008660 e o . o o H‘
"Conﬂdence Co eff|C|ent = 0 06657 | ' R . ' ‘

Relatwe Accuracy 3 35% of the mean of the reference method

o Blas AdJustment = Not A__pgi_mabl

B ‘| Relatwe Accuracy Needs To Be Less Than 10% Of Reference Method

(1) Concentration in terms of %, by volume on a dry basas
2y Concentratlon in terms of % by volume on a wet ba5|s
(3) Not used in ReEatlve Accuracy ca!culat|on o




: . ILG TABLEG
AIR FLOW (HIGH LOAD) RELATIVE ACCURACY DETERMINATION, o
S a - WOODFIRED BOILER EXHAUST =
"~ CMS GRAYLING GENERATION
' GRAYLING -MICHIGAN
OCTOBER 31, 2017

" 08:01-08:11 |- 6998926 - | 6751818 | . .247,108°

. 08:34-08:43 ‘6,918_‘,‘4_26"'.."-‘ | 6387000 | '79,:7'26:_.‘ =
ogo40914 | 69223% | egesie | 57210
091310941 | 6904067 | 6630091 | 273976
10:0610:16 | 6905101 | 6646545 | . 258,556
10224031 | . 6913283 . | 6871800 | 41483 -
101521101 - | 6861103 | . 6838300 | . 22,803
| inozaue | 6886998 [ 6837,000 | 49,998 . I
| -'_-"',_'__1711:'27-"1_‘1:3'5_.' I ‘:6,'883,36'9 © | esasoo [ ssmee | :

Joto {~wle|uls ol

i ;.Mean Rererence Value s 6,910[407 22 -
L .Mean of the Dn‘ferences = 121,081 00 -
Standard Dev;at:on = 105[395 88 |
B ..:..Conf dence Co efﬂCIent = 81,014 30
g ‘.-‘ Relatwe Accuracy : 2, 92% of the mean of the reference method |
Blas Ad]ustment = 1 01783 : | .

5 Reiatlve Accuracy Needs To Be Less Than 10% Of Reference Method _

(1) Standard Cublc Feet Per Hour o

. C - | | | R B
b “w - - ' §




AIR FLOW (MID LOAD) RELATIVE ACCURACY DETERMINATION.

I1.7 TABLE7

 WOOD FIRED BOILER EXHAUST
- CMS GRAYLING GENERATION -
 GRAYLING, MICHIGAN

OCTOBER 30, 2017

REFERENCE METHOD
TR SCFH(I} Coohrvt
10| 14401451 | 6,403,395 6,170,727 233,668
2 | 15:14-15:24 | 6,064,760 5,744,227-_ 320,033
L3 -_i'5:30-1.5_:38 . 6,011,376 5,740,889 - 270,487
“4 ) 154741557 | 6,036,061 5726908 | 309,152
i . 5.0 16:20-16:29 | . 4,963,144 | 5,158,800. ‘_~'l195,7656-.‘
6 | teasteas | 4siam 4,595,917 221,261
7 16:57-47:05 | 4,925,792 4,566,333 359,459
i 1711417222 | 4,864,886 . 4,716,778 - 148,108
R 1"7:36-17:‘38--_' 4,896,156 4,661,778 234,378

' ".‘M:ean Reference Valué = 5,442,527, 56

ean of the leferences = 211,098 8

| stqndard Deviation = 164,903.96

. Confidenice Co-efficient = 126,756.18

.":Bias Adju:‘s‘tmern.t =1.04035 )

() -Sﬁandard _Cubic Feet Per Hour

" Relative Accuracy = 6.21% of the nié__an_ of the reference method .

o Relative Ac‘cura_(:y' Needs To Be Less Than 10% OF Refererice Method

s



' ' . IL.8 " TABLE 8 :
AIR FLOW (LOW LOAD) RELATIVE ACCURACY DETERMINATION '
" WOOD FIRED BOILER EXHAUST '
*CMS GRAYLING GENERATION
 GRAYLING, MICHIGAN
NOVEMBERl 2017

e o REEERENCE MerHeD

Lo SRR ) USCRHE e
1| ozdsozs2 | . 2912244 | 2,811,200 101,044
2 | os0v-0819 | 2800606 | 2830364 | - 29758
3 | 08280836 | 2872954 | 3065400 | 192446
4 08:41-08:50 | 2,881,153 2,993,444 112,201
5 08:56-09:04 | . 2,882,945 | 3123889 | . -240,944 -
6| 09:14-09:23 2,897,524 3,034,000 136,476
7 | 09360945 | 3000428 | 3138900 | = -138472
8 | 0951-10:00 | 3054571 | 3099800 | -45229
"o | 1006-10:14. | 3,041,060 | 308855 | = -47,495

."'l'\ﬂea.n Re.Fere_hcei'Vel_ue.:: 2I927,054,OO_
* " Mean of the Differences = :93,563.00
) . .:]Stahdar.d De(n'ation‘ = 1b1(309.85- .
| ."-‘Coanence Co efﬁuent = 77',3?3 51.
- ‘-‘Relatlve Accuracv 5 86% of the mean‘:of the reference _lﬁéth_o_d_

L ‘Btas Adjustment = No Bnas Ad1ustment Required

Re]atlve Accuracy Needs To Be Less Than 10% Of Reference Method

(1) Standard Cub|c Feet Per Hour -

RECE!VED
DEC 122017

6 AR QUAL:TYDM_SIQN"




. . 11, DISCUSSION OF RESULTS |
. The'resdlts of the RATA's are p'r'esented in Tables 1 through 7 (Section IL.1 thrq_ugh I1.7) as follows:

e Tablet 50, Lbs/MMBTU
. ‘Table 2 —SOz PPM
© 2" Table 3 - NO Lbs/MMBTU
'+ Table 4 CO Lbs/MMBTU
'+ Table5-C0; % |
- ‘-_' Table6 - Air FIow(High Load)
"4 Table 7 - Air Flow (Mid Load)
4. Table 8 Air Flow (Low Load)

" The results of the RATA’s are summarized as follows:

o L EPA Performance o S Aetual
S0, Lbs/MMBTU - | <20% of RM or <10% 6f fimit | 4.90% of Limit |, O I “Annual
AR _ o e A Apphcable T
OB R I 5 FRRERUEAN ; . No Bias Co .
SO~ PPM |- <10% of RMor £15 PPMDiff | DIff = -0.2667 | Annual
. . o . Requ:red . , :
| 210%of RMor #0020 | ..o .. | NoBas | ,
- N Lbs/MMBTU. " Lbs/MMBTU Diff o 128 '/O.Of'RM' | Required | An_nualk‘
_co Lbs/MMBTU | <10% of RM or <5% of limit | 3.78% of Limit | . N° | Annual
_ . J R R - Applicable _
'. —,0 : < Q 0 . 0, . . - .
COz % s ...10_/0‘0]7 RM or 11_.0 Y F)tff . 3.35 /a df.R‘M Applicable Ann_dal
Al Fidwéngh $10% of RM 2,92% of RM * | 1.0178 Annial
A Flow Mid " <10% Of RM 621% of RM | 10404 Annual
Alr Flow — Low " <10% ofRM | 5.86%ofRM | NoBlas el
C SRR -Requ;red L

B :_.The RATA frequencres were determined from Sectlon 2 3.1.2.of Part 75 Appendtx B (reduced RATA R

o 'frequenues) For every Part 75 parameter except the 502 PPM the relatlve accuracy was <7 5% of the . |
~mean of the reference method (RM) to qualrfy for annual RATA status Because of the low SOz

concent_ratrons .(ayerage referencemethod during RATA was < 250 PPM) the SO2 qualifies for an_r_nua_l RAT'Af

10




f status based on the average drfference bemg d:12 PPM (actual drfference was —0 27) The SOz
’ _‘Lbs/MMBTU Irmlts and the CO Ilmlts are not sub]ect to Part 75.. The RATA frequenC|es for these '

L parameters are aiways annua! as Eong as the Performance SpeCIﬂcatrons are met

'AII analyzer reference method results were corrected in accordance wrth EPA Method 7E, Equatlon 7E— ;

- ,;The resuits: (where applrcable) were converted to #/MMBTU per EPA Method 19 for €Oz 0n a dry baSlS L L

"f:‘k-_ (Equation 19- 6) The Fe factor used 1 was 1,830 DSCF/MMBTU ‘When the RATA's were conducted on a. g 4'

: ':concentratlon basss (PPM & %), the reference method concentratlons were converted to a wet ba5|s usrng -
" : -’the m0|sture data coiEected dunng the samplrng '

' 1V, CEMSSPECIFICATIONS

©i80p . 7 |i Thermo Electron Model 431 0723223532

NGy |7 Thermo Eléctron Model 421D | - 0728324764 . -

o | ThemoElecron Model4gl - | . 0718622788

1 0€0 " . | ThermoElectron Modei 4101~ | . 0723423603

o AirFlow 0| Sick Maihak Model Flowsik 100-PR | . 16438615

“" V. SAMPLING AND ANALYTICAL PROTOCOL ~

) _The RATA'S we're"perforn‘\ed"r‘n accordance with 40 CER Part 75 A three (3) pomt traverse was used for

’ : .the gas sampllng A twelve (12) pomt traverse was used for the ve!ocrty traverses The actual sa_mpli_ng_ E

: '-pornt drmensrons can be found in Appendrx F.:

[t *_The's_ambgi'in:g niethods' used for the reference method determinations were s follows:

. V1 :3'O:xides_of'Ni‘trog.'e_n_.— The NOx eamplling was condUCted in accordance with U.S. EPA Reference ..




',‘_'Method 7E A Thermo Enwronmental Model 42H gas analyzer was used to monltor the exhaust stack
. ‘fA heated teflon sample line was used to transport the exhaust gases to a gas condltroner to remove

morsture and reduce the temperature From the gas conditloner stack gases were passed to the

' ‘_l_'analyzer The analyzer produces |nstantaneous readouts of the NOx concentrat|ons (PPM)

_‘_The analyzer was callbrated by d|rect ln]ectlon pnor to the testlng A span gas of 191.0 PPM was '

S used to establlsh the |nit|al lnstrument calibratron Calibratlon gases of 102. 0 PPM and 54.0 PPM were .

_ ‘-'used to- determrne the callbratron error of the analyzer The samplrng system (frorm the back of, the o
._stack probe to the analyzer) was :nJected usmg the 102 0 PPM gas to détermine the: system blas s
3 .After each sample a system zero and system injection of 102 O PPM were performed to establish
: ;.:system dr|ft and system bias dunng the test perrod All callbratlon gases were EPA Protocol 1
= ’Certrfled R : :

- _The analyzer was calibrated to the output of the data achISltIOI'I system DAS) used to collect the data_

L from the unlt Ali reference method data was corrected usrng Equatron 7E 5 from U S EPA Method :

e ":7E A schematrc daagram of the sampllng trarn is shown in Flgure 1

B V.2 Sulfur Dlomde The SOz sampllng was conducted |n accordance wrth U S. EPA Reference
: 'Method 6C A Bovar Model 721M gas analyzer was used to momtor the exhaust stack A heated
o teﬂon sample Ilne was used to transport the exhaust gases to a gas condltloner to remove m0|sture :
. : and redUCe the temperature From the gas condltloner stack gases were passed to the analyzer

N _T;The analyzer produces mstantaneous readouts of the SOz concentratrons (PPM)

' ":ﬁ'.‘;The analyzer was calrbrated by direct |n]ectron prsor to the testlng A span gas of 25 5 PPM was used _

‘ "? 'to establrsh the inttla! ;nstrument calrbratlon A caIEbratron gas of 11 9 PPM was used to determme the |

i cairbratron error of the analyzer The samplrng system (from the back of the stack probe to the -

" 'analyzer) was |n]ected us:ng the 11.9.PPM gas to determlne the system bias. After each sample,
s - " 'system zero and system |n]ectron of 11.9 PPM were performed to establlsh system drlft and system

L 5 -"l_'fblas durlng the test perrod All calrbratron gases were EPA Protocol 1 Cert|f|ed

7 The analyzer was callbrated to the output of the data acquasutlon system (DAS) used to collect the data
' 'from the unit, Al reference method data was corrected usmg Equatlon 7E 5 from U S EPA Method ‘

| ;~"7E A schematrc dlagram of the sampling tram is shown in Figure 1

12




=V 3 Carbon Monoxrde The CO samplrng was conducted in accordance wrth U S EPA Reference -

. Method 10 A Thermo Enwronmental Model 48C gas analyzer was used to monltor the exhaust

o i': Sample gas was extracted through a heated probe A heated teron sample Ilne was used to

""transport the exhaust gases to a gas condrtloner to remove morsture and reduce the temperature

L 1From the gas condrtloner stack gases were passed to the analyzer The ana[yzer _p_roduces

lnstantaneous readouts of the ce concentratlons (PPM)

o The ‘anaiyzer was calibrated by’direct injectlon prl0r to the testing' A spa'h gas' of 985.3 PPM was

' 3 ‘*used to: establlsh the mrtral mstrument callbratlon Calrbratron gases of 249.4 PPM and 492 5 PPM

L 'Were used to determlne the calrbration error of the analyzer The sampllng system (from the back of S

E 'the stack probe to the’ analyzer) was |nJected usmg the 249. 4 PPM gas to determlne the system bras

o After each sample a system zero and. system |nJect|on of 249 4 PPM were performed to establrsh .

j"system drrft and system blas durmg the test perlod AIl calibration gases were EPA Protocol 1.

. '_-Certlfled

N The analyzer was calibrated to the output of. the data acqursrtlon system (DAS) used to collect the data S

i "from the unrt Al reference method data was corrected usrng Equatlon 7E 5 from U.s. EPA Method

-'7E A schematlc dragram of the sampllng tra:n rs shown in Frgure i

R _E_V 4 Oxygen (Mzd Load) The Oz sampling was conducted in accordance wrth U S. EPA Reference S '

o . Method 3A A heated teflon sample line was used to transport the exhaust gases from the exhaust

* ,' stack to a gas condltloner to- remove moisture and reduce the temperature From the’ gas condltroner L

B _the stack gases were passed to a Servomex Serles 1400 Oz analyzer ThlS analyzer produces

e l_": ;nstantaneous readouts of the oxygen concentratlons (%)

' ;-'The analyzer was calrbrated by dlrect |nJect|on prlor to the testrng A span gas of 20 96% was used

‘to establrsh the |nrt|al 1nstrument calrbratlon Callbratron gases, of 5. 99% and 12 0% were used to

L ‘-.j:determrne the calrbratron error of the analyzer The samplrng system (from the back of the stack

o probe to the analyzer) was |n]ected u5|ng the 5 99% gas to determine the system bras After each

- sample, a system zero and system |nJectlon of 5, 99% were performed to establish system drift and

s 5system b1as durlng the test per:od All callbratlon gases: were EPA Protocol 1 Certrfred

B - .The analyzer was calibrated to the output of the data acqursmon system (DAS) used to collect the data

: .13 B




£ 'All reference method data was corrected usmg Equatron 7E 5 from U S, EPA Method 7E A schematrc

- : dragram of the samplmg tram is shown m Flgure 1.

o V 5 Carbon DlOXIde (Mrd Load) The COz samplmg was conducted in accordance w1th U S. EPA

o Reference Method 3A. A heated teflon sample I1ne was used o transport the: exhaust gases from the

B exhaust stack to a gas condlt:oner to remOVe morsture and reduce the temperature From the: gas

lcondrt:oner the stack gases were passed toa Servomex Serles 1400 CO; ana!yzer This anaiyzer

'_produces anstantaneous readouts of the carbon d§o><|de concentrat[ons (%)

o The analyzer was calibrated by dlrect |nJect|on pI‘IOI‘ to the testlng A span gas of 20. 42% was used

R to establrsh the rnltlal mstrument cairbratron Callbratlon gases of. 6: 03% and. 12 2% were used to

: __‘:determme the caltbratlon error of the anaiyzer The: samphng system (from the back of the stack

L probe to the analyzer) was |nJected us:ng the 12, 2% gas to determme the system bias. After each

_sample a system zero and system 1nJect|on of 12.2% were performed to establrsh system drlft and

- ) _ lsystem blas dunng the test perlod All catrbratlon gases were EPA Protocol 1 Certrfied

B '.:"The analyzer was calrbrated to the output of the data acqu|5|t|on system (DAS) used to collect the data o

" j.".‘f-AlE reference method data was corrected usmg Equat|on 7E- 5 from U, S EPA Method 7E A schematlc

s 'dragram ofthe sampllng tram i5: shown |n F:gure 1

" 'V 6 Oxygen & Carbon Dlo)ode (ngh & Low Load) The 02 & COz durlng thlS Ioad was

o determrned in accordance with U S EPA Method 3 Samples were coilected from the exhaust of the L

moasture tralns and analyzed uslng an Orsat

' ’“f:V 7 Morsture M0|sture samples were collected in accordance with' u, S. EPA. Method 4. Samples -

- were WIthdrawn from the stack and passed through a condensmg coll W|th drop out before bemg

E ~'Z,passed through pre weighed srllca gel ‘Thé water collected was measured to the nearest 1 mI and

the silica gel was re—welghed to the nearest 0. 5 g. _ The morsture collected along W|th the sample

R -'volume was used to determme the percent m0|sture in the exhaust Each sample was twenty-frve (25) ’

. fmanutes |n duratlon and had a minimum sample volume of twenty one- (21) standard cub:c feet A

" .j_'ldlagram of the mo:sture samplmg tram is shown in Flgure 2.
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e ‘V 8 Alr Flows The alr flow rates were determlned in conJunct:on W|th the other samplrng by
i employlng U.s. EPA Reference Methods 1 and 2. The samphng for the. source was conducted on the

92 |nch I D exhaust stack A total of 12 traverse pomts were used for the air flow determrnatrons
o 'The sample pomt d|mensrons are shown in Appendrx F.

Velocrty pressures were determlned using an S Type prtot tube Temperatures were measured usmg
B “a Type K. thermocouple A dlagram of the air flow sampling tram is shown in Flgure 3

: "This,report‘wéjs 5pre'pared'-by:j," ’ Thig report was: revi_ewe_d by

f'f'David D, E:'_ng:elha'rdt I LR S
- VicePresident: .- .. oo L Presrdent A
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