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3.0 Summary and Discussion of Results 

3.1 Objectives 

The testing was performed to evaluate compliance with National Emission Standards for 
Hazardous Air Pollutants for Stationary Reciprocating Internal Combustion Engines (RICE) ( 40 
CFR Part 63, Subpart ZZZZ) by measuring the oxygen (02) and carbon monoxide (CO) 
concentrations from the outlet of the two regulated engines. The relevant emission standards are 
provided in Table 1-1. 

3.2 Test Matrix 

The emission testing was conducted to evaluate the objectives in Section 3.1. Table 3-1 presents 
the sampling and analytical test matrix. 

Sampling Location No. 
of 
Runs 

Outlet of 3 
EUDGPEAKER2 

Inlet of 3 
EUDGPEAKERl 

Outlet of 3 
EUDGPEAKERI 

o,oxygen 
CO carbon monoxide 

Table 3-1 
Test Matrix 

Sample!fype Sampling 
of Pollutant Method 

(USEPA) 

02 M3A 
co MlO 

02 M3A 
co MIO 

02 M3A 
co MIO 

3.3 Field Test Changes and Issues 

Sampling 
Organization 

Bureau 
Veritas 

Blll'eau 
Veritas 

Bureau 
Veritas 

Field test changes were not required to complete the emission testing. 
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Test Analytical 
Time Method 
(min) 
60 Paramagnetic 

Infrared 

60 Paramagnetic 
Infrared 

60 Paramagnetic 
Infrared 



3.4 Results 

The results of the testing are compared to the applicable emission limits in Table 3-2. Detailed 
results are presented in Tables I and 2 after the Tables Tab of this report. Graphs of the 
measured 0 2 and CO concentrations are presented after the Graphs Tab of this repmi. Sample 
calculations are presented in Appendix B. 

Table 3-2 

0 2 and CO Emissions Results Compared to Permit Emission Limits 
Date Source ID Pat·ametel' 

(2014) 

EUDGPEAKER2 Outlet CO Testing 

o, 
Dec II 

EUDGPEAKER2 (Engine No. 2) co 
Outlet 

co 
EUDGPEAKERI CO Removal Efficiency Testing 

Dec 11 
EUDGPEAKER1 (Engine No.1) 
Inlet 

Dec 11 
EUDGPEAKERI (Engine No. I) 
Outlet 

Carbon Monoxide Removal Efficiency 
0 2 oxygen 
CO carbon monoxide 
N/A not applicable 
ppmvd part per million by volume, dry basis 

o, 
co 
co 
o, 
co 
co 

Units Average 
Result 

% 12.0 

ppmvd 22.3 

ppmvd at 15% 0 2 14.8 

% 10.4 

ppmvd 717 

ppmvd at 15% 0 2 402 

% 10.4 

ppmvd 66.4 

ppmvd at 15% 0 2 37.2 

% 90.7 

The 0 2 and CO measurements demonstrate EUDGPEAKERI and EUDGPEAKER2 are 
operating within allowable limits. 
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Emission 
Limit 

N/A 

N/A 

23 

N/A 

N/A 

N/A 

N/A 

N/A 

23 

70 



4.0 Sampling and Analytical Procedures 

Bureau Veritas measured emissions in accordance with United States Environmental Protection 
Agency sampling methods 3A and 10, identified in Table 4 to Subpart ZZZZ of Part 63-
Requirements for Performance Tests. The sampling and analytical methods used during this test 
program are listed in the following table. 

Table 4-1 
Sampling and Analytical Test Methods 

USEPA Sampling Parameter Analysis 
Method 

3A Oxygen Paramagnetic 

10 Carbon monoxide Nondispersive infrared 

205 Gas Dilution Field verification 

4.1 Test Methods 

4.1.1 Oxygen and Carbon Monoxide (USEPA Methods 3A and 10) 

USEPA Method 3A "Determination of Oxygen and Carbon Dioxide Concentrations in 
Emissions from Stationary Sources (Instrument Analyzer Procedure)" and USEP A Method 10 
"Determination of Carbon Monoxide Emissions from Stationary Sources (Instrument Analyzer 
Procedure)" was used to measure 0 2 and CO concentrations. Flue gas was continuously sampled 
from the stack and conveyed to a paramagnetic analyzer for Oz concentration measurements and 
an infrared analyzer for CO concentration measurements. Flue gas was extracted from the stack 
through: 

• A stainless-steel probe. 

• Heated Teflon sample line to prevent condensation. 

• A chilled Teflon impinger train (equipped with a peristaltic pump) to remove moisture from 
the sampled gas stream prior to entering the analyzer. 

• Oz and CO gas analyzers. 
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Refer to Figure 2 in the Appendix for a drawing of the USEP A Methods 3A and I 0 sampling 
train. Data was recorded at !-second intervals on a computer equipped with data acquisition 
software. 

Flue gas was withdrawn from three sample points located at 16.7%, 50%, and 83.3% of the 
diameter of the stack. The sampling probe was moved to a new sampling point at 20-minute 
intervals during the 60-minute test runs. 

The pollutant concentrations were measured using an 02 and CO gas analyzers calibrated with 
zero-, mid-, and high-EPA-Traceability-Protocol-certified calibration gases. 

A calibration error check was performed by introducing zero-, mid-, and high-level calibration 
gases directly into the analyzers. The calibration error check was performed to verify each 
analyzer response was within ±2% of the calibration span of the analyzer. Prior to each test run, 
a system-bias test was performed where known concentrations of calibration gases were 
introduced at the probe tip to measure if the analyzers' response was within ±5% of the 
calibration gas span. At the conclusion of each test run, an additional system-bias check was 
performed to evaluate the analyzers percent drift from the pre- and post-test system-bias checks. 
The system-bias check evaluated the analyzer drift against the ±3% QAIQC requirement. The 
analyzers' drift data was used to correct the measured flue gas concentrations. Recorded 
concentrations were averaged over the duration of each 60-minute test nm. 

4.1.2 Gas Dilution (USEPA Method 205) 

A gas dilution system was used to introduce known values of calibration gases into the CO 
analyzers. The gas dilution system consisted of calibrated orifices. The system diluted a high
level calibration gas to within± 2% of predicted values. This gas divider was capable of diluting 
gases at 80, 60, 50, 30, and 25% increments. 

Before the statt of testing, the gas divider dilutions were measured to be within ±2% of predicted 
values. Three sets of dilutions at 80, 60, 50, 30, and 25% of the high level (20.01% oxygen) 
calibration gas were performed. In addition, a certified mid-level calibration gas (11.11 % 
oxygen) was introduced into the analyzer; this calibration gas concentration was within± I 0% of 
the 60% gas divider dilution concentration. Refer to Appendix A for the certified calibration gas 
certificates and graphs of the gas dilution field calibration. 
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Table 4-2 
Gas Dilution Field Verification 

Acceptable Pass 
Gas Expected Range1 Actual Actual Actual ? 

Concentration Concentr·ation Concentration 
Dilution Concentration Low High 1 2 3 

(ppm) (ppm) (ppm) (ppm) (ppm) (ppm) 

25% 5.0 4.9 5. I 5.0 5.0 5.0 Yes 
30% 6.0 5.9 6.1 6.0 6.1 6.1 Yes 
50% 10.0 9.8 10.2 10.1 10.1 10.1 Yes 
60% 12.0 11.8 12.3 12.1 12.1 12.1 Yes 
80% 16.0 15.7 16.3 16.0 16.0 15.9 Yes 

1 Acceptable range IS ±2% of the expected concentration 

4.2 Procedures for Obtaining Process Data 

Process data were recorded by Cloverland Electric personnel. Refer to Section 2.1 and 2.2 for 
discussions of process and control device data and Appendix E for the operating parameters 
recorded during testing. 

4.3 Sampling Identification and Custody 

Gaseous pollutant concentrations were measured using analyzers processing the flue gas in real 
time; therefore, recovery and analytic procedures for laboratory samples were not necessary. 
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5.0 QA/QC Activities 

Equipment used in this emissions test program passed quality assurance/quality control (QA/QC) 
procedures. Refer to Appendix A for equipment calibration and inspection sheets. Field data 
sheets are presented in Appendix C. Computer-generated Data Sheets are presented within 
Appendix D. 

5.1 Pretest QA/QC Activities 

Before testing, the sampling equipment was cleaned, inspected, and calibrated according to 
procedures outlined in the applicable USEPA sampling methods and USEPA's "Quality 
Assurance Handbook for Air Pollution Measurement Systems, Volume III, Stationary Source 
Specific Methods." 

5.2 QA/QC Audits 

The results of select sampling and equipment QA/QC audits and the acceptable tolerance are 
presented in the following sections. Analyzer calibration and gas certification sheets are 
presented in Appendix A. 

5.2.1 Instrument Analyzer QA/QC Audits 

The instrument analyzer sampling trains described in Section 4.1 were audited for measurement 
accuracy and data reliability. The analyzers passed the applicable calibration criteria. 
Calibration gas selection, error, bias, and drift checks are included in Appendix A. The gas 
cylinders used during the test program are presented in Table 5-1. 
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Table 5-1 
Calibration Gas Cylinder Information 

Parameter Gas Vendor 
Cylinder Serial Cylinder Expiration 

Number Value Date 

Pangaea Gases EB0054932 45 ppm 3/4/2022 

Carbon Monoxide 50% Gas Dilution 39.75 ppm 
(CO) 10/10/2019 

The American Gas Group EB0003828 79.5 ppm 

Pangaea Gases EB0033503 504 ppm 11/12/2021 

co The American Gas Group EB0022434 945 ppm 10/3/2019 

Oxygen Airgas CC17793 11.11% I 0/31/2022 

(0,) Pangaea Gases EB0049262 20.03% 3/6/2022 

Nitrogen (N) Airgas CC39741 99.9995% 9/25/2022 

5.3 QA/QC Blanl<S 

Reagent and field train blanks were not applicable to this test program. 

5.4 QA/QC Problems 

No QNQC problems were encountered during this test program. 
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Limitations 

The information and opinions rendered in this report are exclusively for use by Cloverland 
Electric. Bureau Veritas Notth America, Inc. will not distribute or publish this report without 
Cloverland Electric's consent except as required by law or comt order. The information and 
opinions are given in response to a limited assignment and should be implemented only in light 
of that assignment. Bureau Veritas Notth America, Inc. accepts responsibility for the competent 
performance of its duties in executing the assignment and preparing repotts in accordance with 
the normal standards of the profession, but disclaims any responsibility for consequential 
damages. 

Consultant 
Health, Safety, and Environmental Services 

This report approved by: _,-dJ~~t:Jnn~tt.au:D~O;?,_..;::,,q[>~1 l~'l'l'lt'Je>.j_/:t;~· >;:()~·:______ T~SR. Schm"eeteRQSTI 
Senior Project Manager 
Health, Safety, and Environmental Services 

~F £A._c 
~.,P.E. / 

Director and Vice President 
Health, Safety, and Environmental Services 
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Table! 
EUDGPEAKER2 Exhaust Carbon Monoxide Emissions Results 

Cloverland Electric Cooperative -Manistique Station 
:Manistique, Michigan 

Bureau Veritas Project No. 11014-000165.00 
Sampling Date: December 11,2014 

Parameter Units Run 1 Run2 Run3 

Sample Time 
Duration min 

0 2 Concentration (C.,,) % 
Pre-test system calibration, zero gas (Co) % 

Post-test system calibration, zero gas (C0 ) % 

Certified low bracket gas concentration (C:.rJ % 

Pre-test system calibration, low bracket gas (CMJ % 

Post-test system calibration, low bracket gas (CM) % 

Corrected 0 2 Concentration (Cg,;/ % 

CO Concentration (C.,,) ppmvd 
Pre-test system calibration, zero gas (Co) ppmvd 

PosHest system calibration, zero gas (Co) ppmvd 

Certified low bracket gas concentration (Cw.) ppmvd 
Pre-test system calJ.Oration,lowbrackct gas (CMJ ppmvd 

Post-test system calibration, low bracket gas (C,.,) ppmvd 

Corrected CO Concentration (C.,,) • ppmvd 
CO Concentration Corrected to 15% Oxy~en ppmvd 
corrected for lltlalyzer drift 

c0 aYe:roge of the i.nitiallllld final ~ystem <:alibtatiQ!l bi:Js <::heck respo.nses from tb.e low-level (or zero) cahOration gas. ppmv 

Cw_ actual conce::rtmtion of the upscale calibmtion gus,. pprov 

~Average of initial and fmnl system calibration bias checlc: responses for the upse.ale eal.ibration ~ ppmv 

C..,. Average efflllent gas concentration adjusted for bias. ppmv 

ppmvd part per million by volume. d:y bl!Sis 

~oxygen 

CO carbon monoxide 

8:15-9:15 9:30-10:30 10:45-11:45 
60 60 60 

12.1 12.0 11.8 
0.1 0.1 0.05 

0.1 0.05 0.1 

11.11 11.11 1!.11 

11.15 11.04 11.08 

11.04 11.08 11.05 

12.1 12.0 11.9 

22.7 22.4 23.8 
0.1 -0.1 -0.1 

-0.1 -0.1 -0.5 

39.75 39.75 39.75 

40.7 40.6 41.5 

40.6 41.5 412 

22.2 21.7 23.0 
14.9 14A 15.0 

Average 

60 

11.9 
0 

0 

1!.11 

11.1 

11.1 

12.0 

23.0 
0 

0 

39.75 

40.9 

41.1 

22.3 
14.8 
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Table 2 
EUDGPEAKERl Carbon Monoxide Removal Efficiency Results 

Clovel'lnnd Elech'lc Coopet·ntive • Mnnisti<Iue Station 
EUDGPEAKER2 Exhaust Cal'bon Monoxide Emissions Results 

But·oau Vorltas Project No. 11014-000165.00 
Sampling llato: llecemhet•ll, 2014 

Param('ter Units Runt 

SampkTimc 12:35-13:35 
Oumtion min 

Ol Concentration (C11\1Ii) % 
Pre-test system calibration. zero gas (C0 ) % 

Post-le.\il S)~lem calibmliou, zero ga.-. (C0 ) % 

Certified low brad;!,!! ga.'!. concenlration (CM.V % 
Pre-lest system calibration, low bracket gas (C~i) % 

Jloot·test system calibration, low brackd gas (C;-,t) % 

Cort•ected o, Concentt·ation (C,,.)' % 

Inlet 
CO Concentration (Ca\·s) !lpnwd 

Pre-test system calibration. zero gas (C0 ) ppmvd 
Post·lest system <:alibmlion, r~ro ga" (C0 ) ppmvd 
Cel1ifit.'<11ow bracket gM coJtcefllrn!ion (C~W ppmvd 
Pre-test system c-alibration, low bracket gas {C~1) ppmvd 
Post·ICS.f S)'$tcm calibration. low bracket ga$ (C~~ ppmvd 

Corrected CO Concentration (C1131}t ppmvd 

CO Conc('n(ralion Corrl'ctcd lo 15o/o OXVl!Cll lnnnwd 

01 Concentration (C .. v11) % 
Pn!-le!>t syslent calihmlion, :t\'fO gas (Co) % 

Jloot·test S)'Stem calibration. zero gas (Co) % 

CcrtHh:d low bracket gas coJK'cntration (C~lA) % 

Pre·tc.;t s;-stem calibration, tow bracket gas (CW % 

Post-test syilemcalibrolion,low br<1ckct gas (CM) % 

Corrccfcd 0 2 Concentration (Ca .. l % 

Outlet 
CO Concentration (Ca\"~~:) ppmvd 

Jlr~'--tcst s;-&tcm ealilmltlon, zer<> gas (Co) ppmvd 
Post-test system calibra!lon, ~ero gas (Co) }llllliVd 

C(!r1ilicd low bracket gas concentration (C~u) ppmvd 

Pre-test systemcalibralion, low bracket gas (C~i) ppmvd 

Poot·les.t system calibration, low hrncket gas (C~V ppnwd 

Conect('d CO Conr('ntration (Cg~j)t ppmvd 

CO Coll<Nit,..tion Cot·t·ccted lo 15% Oxygen ntllll\'d 

CO nemo\'Bl Efficiency % 
• • «~rrt.e!~d rnr eorr~!M f9r Mdy~~tdr!fl: 

{'0 ll.WU$¢ ~>( C0 11n.urc Qftb.: inili.llll:ld fmal $)'01•-m. 1:alibntiQll bias oehe~k l'l!i>p\111m Uom the low·le\~l {or w<~) ca!ibrotk>o ~u. ppru~· 

C\t\ a.:llul <t'lt C\~\~hl~le«~n<ltril!i.:ln oft he \lp$~<'1e ca!ibra!i61l su, JIPitl\. 

CMAvcra.JI-"O!C~1 Anmlteofiniliai1U1d !mal ~)'>ldll ea!lbtPiioo bi:u ehe<.:l: r--~-p.l§~ for the up~lc ealibl"l_lkm tai. wmv 
c,., Awr,.g~ e <',., .\Vtf~!t tllheot ~u CQnwm-atk'll <l<l.,i\lstN: (or bi.l~. pprrw 
prllWd pa.~t~ ppul\d pM p¢rmillk>li by\<qlul!le, dfy W~l 

O: (''Y@_M o1 o:~.:rgea 

(;() c~tboo m< CO «lOOn mono~tdt 

60 

10.4 
0.05 

0.1 
11.11 
11.1.1 

ll 

10.5 

651.6 
-0.8 

0 
503 

·1915 
500 

657.0 

372.2 

10.6 
0.1 
0.1 

11.11 
11.3 
IU 

10.5 

64.9 
0 
0 

39.75 
39.9 

·10 

64.6 

36.6 

90.2 

Run2 

13:45-14:45 
60 

10.3 
0.1 
0.1 

11.11 
ll 

I !.I 
10.4 

722.7 
0 

0.2 

503 
500 
498 

728.6 

408.5 

10.5 
0.1 
0.1 

11.11 
11.2 
11.3 

10.3 

68.4 
0 

0 

39.75 

40 
)9.7 

68.2 

38.1 

90.7 

Run3 Aye rage 

14:55-15:55 
60 60 

10.3 10.3 
0.1 0 

O.l< 0 
11.11 11.11 

11.1 11.1 
ll.(l{; 11.1 
10.3 10.4 

760.7 711.7 
0.2 .Q.2 

·0.5 0 
503 503 
498 ·198.5 

lOU 499.8 

765.6 717.0 

425.1 402.0 

10.4 10.5 
0.1 0.1 

0.05 0.1 
11.11 I !.II 
I 1.3 II.) 

11.3 11.3 

10.2 10.4 

66.7 66.7 
0 0 

0 0 

39.75 39.7S 
39.7 39.9 

·10.2 ·10.0 

66.4 66.4 

36.8 37.2 

91.4 90.7 
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20 inch Internal Diameter 

Distance From Ports to Nearest Distance From Ports to 
Source Nearest Downstream Bend/ 

Upstream Bend/Disturbance Disturbance 

p EUDGPEAKERI 72 inches 18 inches 
(3.6 diameter) (0.9 diameter) 

EUDGPEAKER2 72 inches 18 inches 
(3.6 diameter) (0.9 diameter) 

,E 
2incho~ 

0.25 inch 

Traverse Point Distance From Stack Wall Catalyst 
(inches) 

~ 3 3.4 Outlet Sampling Ports 
2 10 Inlet Sampling Port -

~ y J_) I 16.6 ~ 0 

0 

Flow from Engine ~ V r- 72 inches .L J 
( 3.6 Duct Dia.) ., I 

18 inches ~ ( 0.9 Duct Dia.) 

Storage Unit Housing Engine 

Figure 1 • Cloverland Electric Cooperative , ~) 
EUDGPEAKERl and EUDGPEAKER2 • • Manistique, Michigan 
Sampling Ports and Traverse Point Locations ~ 

l;!lllllill!·llil 
I Last Revision: January 19, 2015 &•IJ;Ifif.J.., Project No. 11014-000165.00 
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EUDGPEAKER2 Exhaust 
Carbon Monoxide and Oxygen Concentrations - Run 1 

Cloverland Electric Cooperative 
Manistique, Michigan 

Bureau Veritas Project No. 11014-000165.00 
Sampling Date: December 11,2014 w 16 
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EUDGPEAKER2 Exhaust 
Carbon Monoxide and Oxygen Concentrations - Run 2 

Cloverland Electric Cooperative 
Manistique, Michigan 

Bureau Veritas Project No. 11014-000165.00 
Sampling Date: December 11, 2014 so 16 
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EUDGPEAKER2 Exhaust 
Carbon Monoxide and Oxygen Concentrations - Run 3 

Cloverland Electric Cooperative 
Manistique, Michigan 

Bureau Veritas Project No. 11014-000165.00 
Sampling Date: December 11, 2014 

80 16 

60 12 
~ 

"0 
> s 
Q. 

2; 
§ 
:::: ,t 40 8 

= ~ 
~ 

§ 
u 
0 
u 

20 4 

0 0 
"' 0 "' 0 "' 0 "' 0 "' 0 "' 0 "' .,. 

"' "' '?. '?. 0 0 § -- - - \'! \'! <:: <:: :': :': - - - -- - - - - - - -
Time 

--Carbon Monoxide --Oxygen 

'B 
"0 

i 
~ 

= 
~ 
0: .:: 
E 
~ 

§ 
u 

M 

0 



900 

800 

'E 700 
= 5 
§ 600 ., 
"' ~ -e soo 
8 
0 400 u 

~ 300 
"0 
; 
]l 200 
= -

100 

0 .,., 
M 

"' -
0 .,. 
"' -

EUDGPEAKER1 Inlet and Outlet 
Carbon Monoxide and Oxygen Concentrations - Run 1 

Cloverland Electric Cooperative 
Manistique, Michigan 

Bureau Veritas Project No. 11014-000165.00 
Samnlin!! Date: December 11. 2014 ----·- ~-- ~ ---- - - - - - --- - - ~ - ~ 

/ ...,...._ - - ~ 

.,., 0 .,., 0 .,., 0 .,., 0 .,., .,. .,., .,., '?. 0 - "' <:'! 

"' "' "' M Oi M M Oi M - - - - - - - - -
Time 

0 

"' M -
-Inlet Carbon Monoxide -Outlet Carbon Monoxide --Inlet Oxygen -Outlet Oxygen 

.,., 
'70 
M -

18 

16 

14 t: 
"0 

'i 
~ 

12 § ., 
e 

ro E 
§ 
u 

8 ON -" '§ 
6 0 

"0 
; 

4 ~ = -
2 

0 



900 

800 

f 700 
c. 
& 
§ 600 ., 
"' .l: 
~ 500 
= 0 
u 
8 400 -~ 
:; 
0 300 
"0 

a 
i 200 
.E 

100 

0 
"' ;I: 
M -

-

0 
~ 
M -

EUDGPEAKER1 Inlet and Outlet 
Carbon Monoxide and Oxygen Concentrations - Run 2 

Cloverland Electric Cooperative 
Manistique, Michigan 

"' "' ,:.; -

Bureau Veritas Project No. 11014-000165.00 
Samolin!! Date: December 11.2014 

- """" .......,. 

0 "' 0 "' 0 "' 0 
0 0 - "' "' M 
;,; ;,; ;,; ~ :f ~ ~ 

Time 

"' M 

:! 

' 

0 .,. 
:! 

-Inlet Carbon Monoxide -Outlet Carbon Monoxide -Inlet Oxygen -Outlet Oxygen 

"' .,. 
;,; 

18 

16 

'>; 
14 .a 

,£ e.., 
12 § ., 

"' ~ 
10 8 

§ 
u 

8 0 -~ 
~ 

6 0 
"0 = 
"' 

4 i 
.E 

2 

0 



900 

&00 

'E 700 
= 
~ 
§ 600 

~ 
5 500 ~ 

§ 
u 
0 400 u -~ 
:; 
0 300 
-o ;; 
i 200 
.:: 

100 

0 .,., .,., 
:f 

0 
'?. .,., -

EUDGPEAKER1 Inlet and Outlet 
Carbon Monoxide and Oxygen Concentrations - Run 3 

Cloverland Electric Cooperative 
Manistique, Michigan 

Bureau Veritas Project No. 11014-000165.00 
Samnlin!! Date: December 11.2014 

----~ ~-~ - ----- - ------- -- -- --- -

.,., 0 .,., 0 .,., 0 .,., 0 .,., 
'?. - - N ~ "' "' 0': " .,., .,., .,., .;.; .,., .;.; .;.; .,., .;.; - - - - - - - - -

Time 

0 .,., 
.;.; 

--Inlet Carbon Monoxide --Outlet Carbon Monoxide -Inlet Oxygen -Outlet Oxygen 

.,., .,., 

.;.; -

I& 

16 

'>: 
14 .a 

.,£ 
~ 

12 § 

"' E 
:; 

10 ~ 

8 
& 0 -~ 
6 6 

-o 
;; 

4 i .:: 

2 

0 



Table 



(I 
"""""""' "'"""""" 

Table 1 
EUENGINE-4 Carbon Monoxide Emissions Results 

Cloverland Electric Cooperative -Dafter Station 
Dafter, Michigan 

Bureau Veritas Project No. 11014-000165.00 
Sampling Date: December 9, 2014 

Parameter Units Rnn1 

Sample Time 
Duration min 

0 2 Concentration (C,,) % 
Pre-test system calibration, zero gas (Co) % 

Post-test system calibration, zero gas (Co) % 

Certified low bracket gas concentration CY % 

Pre-test system calibration, low bracket gas (CM) % 

Post-test system calibration, low bracket gas (eM) % 

Average Corrected 0 2 Concentration (C.,.,)' % 

CO Concentration (C~,) ppmvd 
Pre-test system cahOration,. zero gas (Co) ppmvd 

Post-test system calibration, zero gas (Co) ppmvd 
Certified low bracket gas concentration {CMA) ppmvd 

Pre-test system calibration, low bracket gas (CM) ppmvd 

Post-test system calibration, low bracket gas (C:J ppmvd 

Average Corrected CO Concentration (~as)+ ppmvd 
Average CO Concentration Corrected to 15o/o0xygen ppmvd 
' ~ed for :mnlyzer dri.~ 

c 0 average of the mit:iul and imal system ctilibratiOD. bias cbed: respOD.Se!> from the low-lC'\'el (or za-o) calibration !_(35, ppmv 

C:..to~. actual eoneenttat:ion of the upsct~le cahbrntion gas, ppcv 

C,.1 Average ofinirial and froal s.ystem calibrn.tion bias ebeck responses for the upscale cahbmtion gas, ppmv 

c ... A vero.ge effluent gas conce:ntmtion adjus:ed for bias. ppmv 

ppmvd part per million by volume. dry bosis. 

0 2 oxygen 

CO carbon m®oxide 

8:45-9:45 
60 

15.1 
0 

0 

1!.11 

ILl 

11.05 

15.2 

15.0 
1.1 

-0.1 

26 

26 

25.7 

14.9 
15.4 

Run2 

10:00-11:00 
60 

15.3 
0 

0 

I 1.11 

I 1.05 

11.07 

15.3 

10.1 
-0.1 

-0.57 

26 

25.7 

25.5 

10.5 
11.1 

Rnn3 Averaae 

11:15-12:15 
60 60 

15.3 15.2 
0 0 

0 0 

11.11 11.11 

11.07 11.1 

11.09 1!.1 

15.4 15.3 

8.3 11.1 
·0.57 0.1 

-0.62 -0.4 

26 26 

25.5 25.7 

25.4 25.5 

8.9 11.4 

9.5 12.0 
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Table 2 
EUENGINE-5 Carbon Monoxide Emissions Results 

Cloverland Electric Cooperative- Dafter Station 
Dafter~ Michigan 

Bureau Veritas Project No. 11014-000165.00 
Sampling Date: December 9, 2014 

Parameter Units Run 1 

Sample Time 10:00-11:00 
Duration min 60 

0 2 Concentration (C,..,) % 12.2 
Pre-test system calibration, zero gas (Co) % 0.1 

Post-test system calibration, zero gas(Co) % 0 
Certified low bracket gas concentration{~ % 11.11 

Pre-test system calibration, low bracket gas (CM) % 11.2 

Post-test system calibration, low bracket gas (CM) % 11.03 

Average Corrected 0 2 Concentration (C,..;/ % 12.2 

CO Concentration (C~.,) ppmvd 8.0 
Pre-test system cahOration, zero gas (C0 ) ppmvd 0.4 

PosHest system calibration, zero gas (Co) ppmvd -0.07 

Certified low bracket gas concentration (Cw.) ppmvd 26 

Pre-test system calibration, low bracket gas (C:M) ppmvd 25.8 

Post-test system calibration, low bracket gas (eM) ppmvd 25.3 

Average Corrected CO Concentration (C,u/ ppmvd 8.0 

Average CO Concentration Corrected to lSo/o Oxygen ppmvd 5.4 , 
eorreded f('f(' annlyzer drift 

C0 ~of the initial and final system calibrotion bias. ched: respO!llX'a from the lov.·-leYel (or zero) calibration~. ppmv 

C:l.t.<\ actual concentration of the upse:lle ealibrntion gas. ppm v 

~ Avemge cf initial and final system ailibrntion bias <:heck responses for the upsmle calibration g:as., PJX!lV 

c ... A vemge effiuent gas ccneentration adjusted f01: bias. ppmv 

ppmvd pattper million by volume, dcy basis. 

0~ OX)'g:e=l 

CO carbon monc:dde 

Run2 

11:15-12:15 
60 

12.3 
0 

0.04 

11.11 

11.03 

11.02 

12.4 

6.9 
-0.07 

0 

26 

25.3 

25.5 

7.1 
4.9 

Rnn3 Average 

12:30-13:30 
60 60 

122 122 
0.04 0 

0 0 

11.11 11.11 

11.02 ILl 

10.95 11.0 

12.3 12.3 

6.7 72 
0 0.1 

0 0 

26 26 

25.5 25.5 

25.45 25.4 

6.8 7.3 
4.7 5.0 
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EUENGINE-4 Carbon Monoxide and Oxygen Concentrations - Run 2 
Cloverland Electric Cooperative 

Dafter, Michigan 
Bureau Veritas Project No. 11014-000165.00 

Sampling Date: December 9, 2014 
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EUENGINE-4 Carbon Monoxide and Oxygen Concentrations - Run 3 
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EUENGINE-5 Carbon Monoxide and Oxygen Concentrations - Run 1 
Cloverland Electric Cooperative 

Dafter, Michigan 
Bureau Veritas Project No. 11014-000165.00 

Sampling Date: December 9, 2014 
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EUENGINE-5 Carbon Monoxide and Oxygen Concentrations -Run 2 
Cloverland Electric Cooperative 

Dafter, Michigan 
Bureau Veritas Project No. 11014-000165.00 

Sampling Date: December 9, 2014 
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EUENGINE-5 Carbon Monoxide and Oxygen Concentrations -Run 3 
Cloverland Electric Cooperative 

Dafter, Michigan 
Bureau Veritas Project No. 11014-000165.00 

Sampling Date: December 9, 2014 
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