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State of North Carolina
Department of Environment, Health, and Natural Resources

Fayetteville Regional Office

James G. Martin, Governor William W. Cobey. Jr., Secretary

DIVISION OF ENVIRONMENTAL MANAGEMENT

Mr. Steven K. Blanchard, Chief
Electrical Engineer

Public Works Commission
P.O. Box 1089
Fayetteville, NC 28301

March 9, 1990 MAq 1'! 1~

AIR QUAlfTY PLANNING

........... --

SUBJECT: Review of Source Test Report
Stationary Gas Turbine Electric

Generating Units
Public Works Commission, City of

Fayetteville
Cumberland County

Dear Mr. Blanchard:

A review of the submitted source test report as conducted by Interpoll
Laboratories, Inc., January 18-25, 1989, on the Turbine Generating Units has
been completed and found to be acceptable. The results appear to be reliable
and indicate that compliance with the applicable emission limits and testing
requirements was being achieved during the test.

The following operating parameters and appropriate test results apply:

a. Turbines 1 through 6 were each tested firing oil at full load. Compliance
with the NO emission limits of Subpart GG was demonstrated.x

Unit

1
2
3
4
5
6

Measured NO , PPM
x

65.93
67.74
69.10
69.77
64.40
61.56

GG Std, PPM

109.48
130.15
121.48
121. 48
121.48
121.48
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b. Turbine 7 was tested firing distillate oil and natural gas at the Sub
part GG loads. Compliance with the NO emiss ion limits and all testing

. xrequ1rements of GG were demonstrated.

Fuel Load, MW Measured NO • PPM
x

Oil 3 34.73
Oil 11 55.52
Oil 20 60.08
Oil 29 78.83
N.G. 3 44.85
N.G. 11 65.78
N.G. 20 45.09
N.G. 29 68.25

GG Std, PPM

109.48
109.48
109.48
109.48
88.67
88.67
88.67
88.67

c. Turbine 8, an NSPS Source, was tested firing distillate oil and natural
gas at the Subpart GG required loads. Compliance with the NO emissionxlimits and all testing requirements of GG were demonstrated.

Fuel Load. MW Measured NO • PPM GG Std. PPM
x

Oil 3 40.92 111.61
Oil 11 47.11 101.48
Oil 20 57.75 101.48
Oil 27 72.15 101.48
N.G. 3 31.61 88.67
N.G. 11 54.81 88.67
N.G. 20 42.67 88.67
N.G. 27 67.16 88.67

d. All eight Turbines demonstrated compliance with the sulfur in fuel limit
set forth in Subpart GG. Calculations based on sulfur analysis and
heating value of the fuel indicate that the S02 emissions ranged from 0.20
to 0.24 pound S02 per million BTU and, tHerefore, also demonstrated
compliance with the S02 limits of 2.3 pounds per million BTU of 15A NCAC
2D .0516.

If you have any questions, please do not hesitate to contact me at this
office at (919) 486-1541. Your cooperation in preserving the environment of
North Carolina is appreciated.

Sincerely,

:~~k
Environmental Regional Supervisor I

KGS/tf
cc: John Hunter

Mike Aldridge



Interpoll Laboratories, Inc.
4500 Ball Road N.E.

Circle Pines, Minnesota 55014-1819

TEL: (612) 786-6020
FAX: (612) 786-7854

RESULTS OF THE JANUARY 1989
NOx EMISSION TESTS ON THE UNITS
1 - 6, 7 AND 8 GAS TURBINES IN

FAYETTEVILLE, NORTH CAROLINA

VOLUME I

Submitted to:

CITY OF FAYETTEVILLE
Public Works Commission
c/o Black and Veatch

P.O. Box 8405
Kansas City, Missouri 64114

Attention: John Cochran

Report Number 9-2713
June 21, 1989
PL/klq

Approved by:

Perry Lonnes, Ph.D.
Director
Field Testing Division
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ACFM
cc (ml)
OSCFM
OSML
OEG-F (oF)
OIA.
FP
FT/SEC
9
GPM
GR/ACF
GR/OSCF
g/dscm
HP
HRS
IN.
IN.HG.
IN.WC.
LB
LB/OSCF
LB/HR
LB/106BTU
LB/MMBTU
LTPO
MW
mg/OSCM
microns (um)
MIN.
ng
ohm-em
PM
PPH
PPM
ppmC
ppm,d
ppm,w
ppt
PSI
SQ. FT.
ug
v/v
wlw
<

ABBREVIATIONS

actual cubic feet per minute
cubic centimeter (milliliter)
standard cubic foot of dry gas per minute
dry standard milliliter
degrees Fahrenheit
diameter
finished product for plant
feet per second
gram
gallons per minute
grains per actual cubic foot
grains per dry standard cubic foot
grams per dry standard cubic meter
horsepower
hours
inches
inches of mercury
inches of water
pound
pounds per dry standard cubic foot
pounds per hour
pounds per million British Thermal Units heat input
pounds per million British Thermal Units heat input
long tons per day
megawatt
milligrams per dry standard cubic meter
micrometer
minutes
nanograms
ohm-centimeter
particulate matter
pounds per hour
parts per million
parts per million carbon
parts per million, dry
parts per million, wet
parts per trillion
pounds per square inch
square feet
micrograms
percent by volume
percent by weight
i (when following a number)

Standard conditions are defined as 68 OF (20 DC) and 29.92 IN. of mercury
pressure.
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1 INTRODUCTION

During the Period"Januaryl'Ll'·~'<~' 1981, Interpoll Laboratories
personnel conducted oxides of nitrogen (NOx) emission determinations on
eight gas turbines at the City of Fayetteville Generation Plant located
in Fa etteville, North Carolina. tested burning
dist1l1ate fue base oad only. ,"Turbines 7' and 8 w.... t.st m1ng

It.pJtt'l flat~r..l:.eas·andmft111ate at,four dtU6.,.t "'loads. On-site tes ng
was pe 0 e and M. Kaehler. Coordination bet n
testing activities and plant operation was p rk of-
Black and Veatch. Portions of the testing were witnessed by Kenneth smack
of the North Carolina Department of Natural Resources and COIIIRunity
Development.

NOx emission rate determinations were conduct t each test
condition according to the provisions of EPA Me s 3A and 20, FR Title
40 Part 60, Appendix A (rev 1, 1987) using e meeting the
specifications therein. A determination was conducted
for each fuel and load id) by E. Trowbridge, an
EPA-trained observer.

~
Prior to the NOx test on each of the eight units, a 48-point

preliminary traverse for oxygen was conducted in accordance with EPA
od 20 at the low load condition when distillate was fired. The eight

points with the lowest oxygen levels were selected from these measurements
and these points were used for all subsequent sets of measurements on that
gas turbine.

gas concentrations were all measured instrumentally. A slip
stream- of xhaust gas was drawn from the duct using a stainless steel
probe with ated out-stack filter to remove interfering particulate
matter. ~_i*ture waS::;lWIOYed·~~y:;.an:~J"-UM:YJAModel MAK 2-1 Condenser.
The dry particulate free gas stream was then split and introduced to the

1



NOx' CO2 and 02 analyzers. A Thermo Envi ronmental Instruments Model 10A
cheml1uminescent analyzer was used to measure NOx concentrations in the gas
stream. Carbon dioxide concentrations were measured using a short path
Fugi Model 3300 NDIR analyzer and the oxygen content measured with a
Teledyne Model 320P electrochemical analyzer. A multipoint calibration
(calibration error check) was performed on each analyzer prior to each
test. A zero and midlevel calibration check (system bias) was performed
between each run. These results were recorded by the operator and are
documented with the field data for each turbine. The analyzer system
response time check and the NOx analyzer interference check is presented
in Appendix J. Strip chart recorders were used to record each analyzer's
response.

The results of the gas turbine NOx emissions testing are summarized
in Section 2. Detailed results are presented in Section 3. Field data
and all other supporting information are presented in the Appendices.
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2 SUMMARY AND DISCUSSION

The important results of the NOxemission rate tests on the eight gas
turbines are summarized in Tables 1 - 3. This order does not lend itself
to data interpretational needs and thus the data is presented in order of
turbine number. The chronological order in which the tests were performed
was based on plant operating considerations.

As will be noted, all of the eight turbines comply with the federal
maximum allowed standard.

3



Table 1. Sunmary of the Results of the January 1989 Oxides of Nitrogen

Determinations on the Gas Turbines at the City of Fayetteville

Generation Plant in Fayetteville, North Carolina.

Test Source Load HOx Concentration Opacity
IRyn IEyel (MWl (measuredl ("51 02) ("51 02-ISO) (max a11Qwed-STDl (Il

9/1 Unit 1/011 24 60 61 62 117
9/2 Unh 1/0il 24 61 60 61 117
9/3 Unit 1/011 24 61 64 66 117
Avg 24 61 62 63 117

20/1 Unit 2/0il 26 66 71 66 117
20/2 Unit 2/0il 25 66 64 60 117
20/3 Unit 21011 25 66 62 61 117

Avg 25 66 66 61 117 0

21/1 Unit 3/011 24 70 67 69 117
21/2 Unit 3/011 24 67 68 70 117
21/3 Unit 3/011 24 68 67 69 117

Avg 24 68 61 69 117 0

22/1 Unit 4/011 26 10 70 64 117
22/2 Unit 4/011 25 66 64 61 117
22/3 Unit 41011 25 66 68 67 117

Avg 25 67 67 64 117 0

19/1 Unit 5/011 25 63 58 58 117
19/2 Unit 5/011 25 66 63 63 117
19/3 Unit 5/0i1 25 67 10 70 117
Avg 25 65 64 64 117 0

18/1 Unit 6/011 25 63 58 55 111
18/2 Unit 6/011 25 64 64 61 117
18/3 Unit 6/0i 1 25 63 62 60 117
Avg 25 63 61 59 117 0
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Table 2. Summary of the Results of the January 1989 Oxides of Nitrogen

Determinations on the Gas Turbines at the City of Fayetteville

Generation Plant in Fayetteville, North Carolina.

Test Source Load NQx concentration Opacity
/Run IFuel (MW) (measured> ("51 02) ("5' 02-1S0) (max allowed-SIp> ('>

10/1 Unit 7/0i1 3 14 33 29 117
10/2 Unit 7/011 3 13 36 32 117
10/3 Unit 7/0; 1 3 13 32 28 111

Avg 3 13 34 30 117 0

11/1 Unit 7/011 11 28 49 45 117
11/2 Unit 7/011 11 28 45 41 117
1]/3 Unit 7/011 - 11 27 66 60 117
Avg 11 28 53 49 117

12/1 Unit 1/011 20 44 61 55 117
12/2 Unit 7/011 20 45 56 51 117
12/3 Unit Z/OjJ 20 45 54 49 117
Avg 20 45 57 52 117 0

13/1 Unit 7/011 29 76 75 66 117
13/2 Unit 7/0; 1 29 75 73 64 117
13/3 Unit 7/011 29 77 75 66 117

Avg 29 76 74 65 117 0

17/1 Unit 7/NG 3 15 34 31 89
17/2- Unit 7/NG 3 16 48 45 89
17/3 Unit 7/NG 3 16 48 44 89
Avg 3 16 43 40 89 *

16/1 Unit 7/NG 11 36 68 61 89
16/2 Unit l/NG 11 36 62 55 89
16/3 Unit 7/NG 11 36 63 57 89

Avg 11 36 64 58 89 0

15/1 Unit 7/NG 20 33 42 37 89
15/2 Unit 7/NG 20 33 41 41 89
15/3 Unit 7/NG 20 34 43 38 89

Avg 20 33 44 39 89 0

14/1 Unit 7/NG 29 64 64 56 89
14/2 Unit l/NG 29 66 62 55 89
]4/3 Unit ZING 29 66 71 62 89
Avg 29 65 66 58 89 0

* Unable to read due to overcast skies
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Table 3. Summary of the Results of the January 1989 Oxides of Nitrogen

Determinations on the Gas Turbines at the City of Fayetteville

Generation Plant in Fayetteville, North Carolina.

Test Source Load NOX Concentration Opacity
IBun IEyel (MW) (measyred) (']5' 02) ("51 02-1S0) (max allowed-SIP) (I)

23/1 Unit 8/0i1+NG 3 15 43 44
23/2 Unit 8/0i1+NG 3 ]5 33 34
23/3 Unit 8/0i1 3 15 46 47 117

Avg 3 15 41 42

4/1 Unit 8/0i1 11 - 27 46 47 117
4/2 Unit 8/0i1 11 28 45 46 117
4/3 Unit 8/0il 11 27 45 45 117
Avg 11 27 45 46 117 0

3/1 Unit 8/0il 20 47 55 56 117
3/2 Unit 8/0il 20 46 55 56 117
3/3 Unit 8/0il 20 44 54 56 117
Avg 20 46 55 56 117 0

2/1 Unit 8/0i1 27 72 70 66 117
2/2 Unit 8/0; 1 27 73 69 69 117
2/3 Unit 8/011 26 72 69 70 117
Avg 27 72 69 68 117 0

8/1 Unit 8/NG 3 13 31 31 89
8/2 Unit 8/NG 3 12 29 29 89
8/3 Unit S/NG 3 12 30 30 89
Avg 3 12 30 30 89

7/1 Unit 8/NG 11 30 52 51 89
7/2 Unit 8/NG 11 31 54 53 89
7/3 Unit 8ING 11 30 51 50 89
Avg 11 30 52 51 89

6/1 Unit 8/NG 20 30 45 44 89
6/2 Unit 8/NG 20 30 38 37 89
6/3 Unit 8/NG 20 29 37 38 89
Avg 20 30 40 40 89

1/1 Unit 8/NG 27 61 68 64 89
1/2 Unit 8/NG 27 65 66 63 89
1/3 Unit 8/NG 27 65 65 63 89
Avg 27 64 66 63 89 0

6



3 RESULTS

The results of the Method 20 instrumental determinations are
presented in this section. The strip charts for each analyzer were
processed and 21-minute averages extracted for each of the test runs.
These averages together with the electrical generation rate, fuel type and
run da s and times are presented. In addition, NOx concentrations

adjusted t 151 oxygen and 1!1~xygan-ISO have been calculated using the
dry Oxygen F Factor method using the latest EPA-published F-Factors for
the stated fue s.
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Interpoll Laboratories Report No. 9-2113
City of Fayetteville PWC

~ayetteville, North Carolina

Test No. 9
Unit No. 1

Results of Oxides of Nitrogen Determinations - EPA Method 20.

Bun 1 Bun 2 Bun 3

Date 01/20/89 01/20/89 01/20/89
Time of Bun (HBS) 1448 - 1503 1516 - 1531 1544 - 1559
Load (MW) 24 24 24
Fuel Type Oi 1 Oi 1 Oil

Gas Composition
carbon dioxide (x v/v,d) 3.10 3.31 3.31
oxygen (x v/v,d) 15.13 14.91 15.28

NOx (ppm,d)
measured 60 61 61
• 15X oxygen 61 60 64
• 15X oxygen - ISO 62 61 66

Max. allowed - STD 111 111 111

NOx Emission Bate (LB/108BTU) 0.24 0.24 0.25

Note: F-Factor = 9190 DSCF/10~TU (EPA-Published value)
Base load
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Interpoll Laboratories Report No. 9-2713
City of Fayetteville PWC

Fayetteville, North Carolina

Test No. 20
Unit No. 2

Results of Oxides of Nitrogen Determinations - EPA Method 20.

Run 1 Run 2 Run 3

Date 01/24/89 01/24/89 01/24/89
Time of Run (HRS) 1034 - 1049 1105 - 1120 1137 - 1152
Load (MW) 26 25 25
Fuel Type Oil Oil Oil

Gas Composition
carbon dioxide (X v/v,d) 3.38 3.32 3.42
oxygen (X v/v,d) 15.31 14.85 14.65

NOx (ppm,d)
measured 66 66 66
• 15X oxygen 11 64 62
• 15X oxygen - ISO 66 60 61

Max. allowed - STD 117 117 117

NOx Emission Rate (LB/10'BTU) 0.21 0.25 0.24

Note: F-Factor =9190 DSCF/10~TU (EPA-PUblished value)
Base load
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Interpoll Laboratories Report No. 9-2113
City of Fayetteville PWC

Fayetteville, North Carolina

Test No. 21
Unit No. 3

Results of Oxides of Nitrogen Determinations - EPA Method 20.

Run 1 Run 2 Bun 3

Date 01/24/89 01/24/89 01/24/89
Time of Run (HRS) - 1452 - 1501 1525 - 1543 1555 - 1611
Load (MW) 24 24 24
Fuel Type Oil Oil Oil

Gas Composition
carbon dioxide (, v/v,d) 3.20 3.06 3.08
oxygen (, v/v,d) 14.15 15.11 14.95

NOx (ppm,d)
measured 10 61 68
• 15' oxygen 61 68 61
• 15' oxygen - ISO 69 10 69

Max. allowed - STD 111 111 111

NOx Emission Rate (LB/106BTU) 0.26 0.26 0.26

Note: F-Factor = 9190 DSCF/106BTU (EPA-Published value)
Base load
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Interpo11 Laboratories Report No. 9-2713
City of Fayetteville PWC

Fayetteville, North Carolina

Test No. 22
Unit No. 4

Results of Oxides of Nitrogen Determinations - EPA Method 20.

Run 1 Bun 2 Ryn 3

Date 01/25/89 01/25/89 01/25/89
Time of Bun (HBS) - 0928 - 0942 1006 - 1020 1036 - 1050
Load (MW) 26 25 25
Fue1iype Oil Oil Oil

Gas Composition
carbon dioxide (~ v/v,d) 3.50 3.40 3.45
oxygen (~ v/v,d) 14.98 14.86 15.17

NOx (ppm,d)
measured 70 66 66
• 15X oxygen 70 64 68
• 15X oxygen - ISO 64 61 67

Max. allowed - STD 117 117 117

NOxEmission Bate (LB/106BTU) 0.27 0.25 0.26

Note: F-Factor = 9190 DSCF/10~TU (EPA-Published value)
Base load
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Interpo11 Laboratories Report No. 9-2713
City of Fayetteville PWC

Fayetteville, North Carolina

Test No. 19
Unit No. 5

Results of Oxides of Nitrogen Determinations - EPA Method 20.

Byn 1 Ryn 2 Byn 3

Date 01/23/89 01/23/89 01/23/89
- Time of Bun (HRS) 1619 - 1638 1656 - 1714 1734 - 1752

Load (MW) 25 25 25
Fuel Type Oil Oil 011

Gas Composition
carbon dioxide (X v/v,d) 2.96 3.03 3.06
oxygen (X v/v,d) 14.54 14.71 15.28

NOx (pPrR,d)
measured 63 66 67
• 15X oxygen 58 63 70
• 151 oxygen - ISO 58 63 70

Max. allowed - STO 117 117 117

NOx Emission Rate (LB/106BTU) 0.23 0.24 0.27

Note: F-Factor = 9190 DSCF/10~TU (EPA-Published value)
Base load
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Interpoll laboratories Report No. 9-2713
City of Fayetteville PWC

Fayetteville, North Carolina

Test No. 18
Unit No. 6

Results of Oxides of Nitrogen Determinations - EPA Method 20.

Bun 1 Run 2 Bun 3

Date 01/23/89 01/23/89 01/23/89
- Time of Bun (HRS) 1017 - 1032 1048 - 1103 1116 - 1131

load (MW) 25 25 25
Fuel Type Oil 011 Oil

Gas Composition
carbon dioxide (~ v/v,d) 3.27 3.25 3.26
oxygen (~ v/v,d) 14.51 14.96 14.90

NOx (ppm,d)
measured 63 64 63
• 15~ oxygen 58 64 62
• 15~ oxygen - ISO 55 61 60

Max. allowed - STD 117 117 117

NOx Emission Bate (lB/106BTU) 0.22 0.25 0.24

Note: F-Factor = 9190 DSCF/10~TU (EPA-Published value)
Base load
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Interpo11 laboratories Report No. 9-2713
City of Fayetteville PWC

Fayetteville, North Carolina

Test No. 10
Unit No. 7

Results of Oxides of Nitrogen Determinations - EPA Method 20.

Run 1 Ryn 2 Ryn 3

Date 01/21/89 01/21/89 01/21/89
Time of Run (HRS) 1159 - 1215 1221 - 1243 1253 - 1309
load (MW) 3.0 3.1 3.1
Fuel Type Oil Oil Oil

Gas Composition
carbon dioxide (' v/v,d) 1.20 1.15 1. 17
oxygen (, v/v,d) 18.45 18.68 18.42

HOx (pPlll,d)
measured 14 13 13
• 15' oxygen 33 36 32
• 15' oxygen - ISO 29 32 28

Max. allowed - STD 117 117 117

NOx Emission Rate (lB/106BTU) 0.13 0.13 0.12

Note: F-Factor = 9190 DSCF/l0~TU (EPA-Published value)
10' load
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Interpoll Laboratories Report No. 9-2713
City of Fayetteville PWC

~ayetteville, North Carolina

Test No. 11
Unit No. 7

Results of Oxides of Nitrogen Detenminations - EPA Method 20.

Bun 1 Bun 2 Run 3

Date 01/21/89 01/21/89 01/21/89
Time of Bun (HRS) 1338 - 1354 1409 - 1425 1439 - 1455
Load (MW) 11 11 11
Fuel Type Oil Oil Oil

Gas Composition
carbon dioxide (, v/v,d) 1. 78 1.90 1. 73
oxygen (, v/v,d) 17 .48 17 .25 18.47

NOx (ppm,d)
measured 28 28 27
• 15' oxygen 49 45 66
• 15' oxygen - ISO 45 41 60 _

Max. allowed - STO 117 117 117

NOx Emission Rate (LB/l08BTU) 0.19 0.18 0.25

Note: F-Factor = 9190 DSCF/l0~TU (EPA-Published value)
40' load
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Interpoll Laboratories Report No. 9-2713
City of Fayetteville PWC

Fayetteville, North Carolina

Test No. 12
Unit No. 7

Results of Oxides of Nitrogen Determinations - EPA Method 20.

Byn 1 Ryn 2 Ryn 3

Date 01/21/89 01/21/89 01/21/89
Time of Run (HRS) 1516 - 1532 1545 - 1601 - 1616 - 1632
Load (MW) 20 20 20
Fuel Type 011 Oil Oil

Gas Composition
carbon dioxide (X v/v,d) 2.56 2.36 2.58
oxygen (X v/v,d) 16.58 16.23 16.00

NOx (ppm,d)
measured 44 45 45
• 15Xoxygen 61 56 54
• 15' oxygen - ISO 55 51 49

Max. allowed - STD 117 117 117

NOx Emission Rate (LB/10IBTU) 0.23 0.22 0.22

Note: F-Factor =9190 DSCF/10~TU (EPA-Published value)
\

70X load
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Interpoll Laboratories Report No. 9-2713
City of Fayetteville PWC

Fayetteville, North Carolina

Test No. 13
Unit No. 1

Results of Oxides of Nitrogen Determinations - EPA Method 20.

Bun 1 Bun 2 Bun 3

Date 01/21/89 01/21/89 01/21/89
Time of Run (HBS) 1701 - 1123 1734 - 1750 1806 - 1823
Load (MW) -29 29 29
Fuel Type Oil 011 011

Gas Composition
carbon dioxide (X v/v,d) 3.32 3.30 3.43
oxygen (X v/v,d) 14.95 14.88 14.85

NOx (ppm,d)
measured 16 15 11
• 15X oxygen 15 73 75
• 15X oxygen - ISO 66 64 66

Max. allowed - STO .117 117 117

MOx Emission Rate (LB/106BTU) 0.29 0.29 0.29

Note: F-Factor = 9190 OSCF/10~TU (EPA-Published value)
Peak load
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Interpoll Laboratories Report No. 9-2713
City of Fayetteville PWC

fayetteville, North Carolina

Test No. 17
Unit No. 1

Results of Oxides of Nitrogen Detenm1nat1ons - EPA Method 20.

Ryn 1 Ryn 2 Byn 3

Date 01/22/89 01/22/89 01/22/89
Time of Run (HRS) 1542-- 1558 1609 - 1628 1631 - 1653
Load (MW) 3 3 3
Fuel Type NG NG tG

Gas Composition
carbon dioxide (' v/v,d) 0.80 0.82 0.86
oxygen (' v/v,d) 18.25 18.95 18.93

NOx (ppm,d)
measured 15 16 16
• 15' oxygen 34 48 48
• 15' oxygen - ISO 31 45 44

Max. allowed - STD 89 89 89

NOx Emission Rate (LB/106BTU) 0.12 0.18 0.18

Note: F-Factor =8110 DSCF/10~TU (EPA-Published value)
10' load
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Interpoll laboratories Report No. 9-2713
City of Fayetteville PWC

Fayetteville, North Carolina

Test No. 16
Unit No. 7

Results of Oxides of Nitrogen Detenminations - EPA Method 20.

Run 1 Bun 2 Bun 3

Date 01/22/89 01/22/89 01/22/89
Time of Bun (HBS) 1402 - 1418 1429 - 1445 1455 - 1511
load (MW) 11 11 11
Fuel Type - NG NG t(l

Gas Composition
carbon dioxide (' v/v,d) 1.35 1.36 1.36
oxygen (' v/v,d) 17.80 17 .48 17.52

NOx (ppm,d)
measured 36 36 36
• 15' oxygen 68 62 63
• 15' oxygen - IS_0 61 55 57

Max. allowed - STD 89 89 89

NOx Emission Bate (lB/10&BTU) 0.25 0.23 0.23

Note: F-Factor =8710 DSCF/10~TU (EPA-Published value)
40' load
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Interpoll Laboratories Report No. 9-2713
City of Fayetteville PWC

~ayetteville, North Carolina

Test No. 15
Unit No. 7

Results of Oxides of Nitrogen Determinations - EPA Method 20.

Ryn 1 Ryn 2 Run 3

Date 01/22/89 01/22/89 01/22/89
Time of Run (HRS) 1142 - 1158 1210 - 1225 1240 - 1256
Load (MW) 20 20 20
Fuel Type NG NG ~

Gas Composition
carbon dioxide (~ v/v,d) 1.91 1.88 1.87
oxygen (~ v/v,d) 16.21 16.67 16.33

NOx (ppm,d)
measured 33 33 34
• 15~ oxygen 42 47 43
• 15~ oxygen - ISO 37 41 38

Max. allowed - STO 89 89 89

NOx Emission Rate (LB/108BTU) 0.15 0.17 0.16

Note: F-Factor = 8710 OSCF/108BTU (EPA-Published value)
70~ load

20



I

Interpoll laboratories Report No. 9-2713
City of Fayetteville PWC

fayetteville, North Carolina

Test No. 14
Unit No. 7

Results of Oxides of Nitrogen Determinations - EPA Method 20.

Ryn 1 Ryn 2 Byn 3

Date 01/22/89 01/22/89 01/22/89
Time of Run (HRS) 0953 - 1009 1022 - 1038 1054 - 1110
load (MW) 29 29 29
Fuel Type NG NG Nl

Gas Composition
carbon dioxide (~ v/v,d) 2.57 2.56 2.56
oxygen (~ v/v,d) 14.97 14.66 15.45

NOx (ppm,d)
measured 64 66 66
• 15~ oxygen 64 62 71
• 15~ oxygen - ISO 56 55 62

Max. allowed - STD 89 89 89

HOx Emission Rate (lB/10SBTU) 0.23 0.23 0.26

Note: F-Factor =8710 DSCF/10~TU (EPA-Published value)
Peak load
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lnterpoll Laboratories Report No. 9-2713
City of Fayetteville PWC

fayetteville, North Carolina

Test No. 23
Unit No. 8

Results of Oxides of Nitrogen Determinations - EPA Method 20.

Bun 1 Run 2 Ryn 3

Date 01/25/89 01/25/89 01/25/89
Time of Run (HRS) 1305 - 1320 1334 - 1349 1402 - 1417
Load (MW) 3 3 3
Fuel Type 011 + NG Oi 1 + NG Oil

Gas Composition
carbon dioxide (~ v/v,d) 1.30 3.30 3.30
oxygen (~ v/v,d) 18.83 18.20 18.93

NOx (pPln,d)
measured 15 15 15
• 15~ oxygen 43 33 46
• 15~ oxygen - ISO 44 34 47

Max. allowed - STD 117

NOx Emission Rate (L8/10&BTU) 0.16 0.12 0.17

Note: F-Factor = 9157 DSCF/10&aTU - Runs 1 and 2; 9190 - Bun 3
(EPA-published values)

10~ load
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Interpo11 Laboratories Report No. 9-2713
City of Fayetteville PWC

~ayettevi11e, North Carolina

Test No. 4
Unit No. 8

Results of Oxides of Nitrogen Determinations - EPA Method 20.

Ryn 1 Ryn 2 Bun 3

Date 01/20/89 01/20/89 01/20/89
Time of Run (HRS) 1428 - 1444 1500 - 1515 1530 - 1545
Load (MW) 11 11 11
Fuel Type Oil Oil 011

Gas Composition
carbon dioxide (~ v/v,d) 1. 75 1.71 1. 72
oxygen (~ v/v,d) 17.37 17.26 17 .33

NOx (ppm,d)
measured 27 28 27
• 15~ oxygen 46 45 45
• 15~ oxygen - ISO 47 46 45

Max. allowed - STD 117 117 117

NOx Emission Bate (LB/10'BTU) 0.18 0.18 0.17

Note: F-Factor =9190 DSCF/l0~TU (EPA-Published value)
40~ load
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Interpoll Laboratories Report No. 9-2713
City of Fayetteville PWC

Fayetteville, North Carolina

Test No. 3
Unit No. 8

Results of Oxides of Nitrogen Determinations - EPA Method 20.

Ryn 1 Ryn 2 Run 3

Date 01/19/89 01/19/89 01/19/89
Time of Run (HRS) 1225 - 1240 1302 - 1317 1335 - 1351
Load (MW) 20 20 20
Fuel Type Oil Oil Oil

Gas Composition
carbon dioxide (~ v/v,d) 2.42 2.38 2.32
oxygen (~ v/v,d) 15.90 16.05 16.07

NOx (ppm,d)
measured 47 46 44
• 15~ oxygen 55 55 54
• 15~ oxygen - ISO 56 56 56

Max. allowed - STD 117 117 117

NOx Emission Rate (LB/106BTU) 0.22 0.22 0.21

Note: F-Factor = 9190 DSCF/10~TU (EPA-Published value)
70~ load
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Interpoll Laboratories Report No. 9-2713
City of Fayetteville PWC

~ayetteville, North Carolina

Test No. 2
Unit No. 8

Results of Oxides of Nitrogen Determinations - EPA Method 20.

Run 1 Run 2 Bun 3

Date 01/19/89 01/19/89 01/19/89
Time of Run (HRS) 1022 - 1037 1058 - 1113 1133 .; 1148
Load (MW) 27 27 26
Fuel Type Oil Oil Oil

Gas Composition
carbon dioxide (X v/v,d) 3.46 3.11 3.18
oxygen (X v/v,d) 14.77 14.72 14.71

NOx (ppm,d)
measured 72 73 72
• 15X oxygen 70 69 69
• 15X oxygen - ISO 66 69 70

Max. allowed - STD 117 117 117

NOx Emission Rate (LB/106BTU) 0.27 0.27 0.27

Note: F-Factor = 9190 DSCF/106BTU (EPA-Published value)
Peak load
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Interpoll Laboratories Report No. 9-2713
City of Fayetteville PWC

~ayetteville, North Carolina

Test No. 8
Unit No. 8

Results of Oxides of Nitrogen Detenminations - EPA Method 20.

Ryn 1 Ryn 2 Bun 3

Date 01/20/89 01/20/89 01/20/89
Time of Run (HRS) 1129 - 114__ 1200 - 1215 1228 - 1243
Load (MW) 2.8 2.9 3.0
Fuel Type NG NG NG

Gas Composition
carbon dioxide (X v/v,d) 0.79 0.78 0.77
oxygen (X v/v,d) 18.48 18.36 18.51

NOx (ppm,d)
measured 13 12 12
• 15X oxygen 31 29 30
• 15X oxygen - ISO 31 29 30

Max. allowed - STD 89 89 89

NOx Emission Rate (LB/106BTU) 0.12 0.10 0.11

Note: F-Factor =8710 DSCF/10~TU (EPA-Published value)
10X load
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Interpoll Laboratories Report No. 9-2713
City of Fayetteville PWC

Fayetteville, North Carolina

Test No. 7
Unit No. 8

Results of Oxides of Nitrogen Determinations - EPA Method 20.

Ryn 1 Ryn 2 Bun 3

Date 01/20/89 01/20/89 01/20/89
Time of Run (HRS) 0937 - 095g- 1006 - 1021 1037 - 1052
load (MW) 11 11 11
Fuel Type NG NG NG

Gas Composition
carbon dioxide (, v/v,d) 1.33 1.31 1.36
oxygen (, v/v,d) 17.52 17.50 17.36

NOx (ppm,d)
measured 30 31 30
• 15' oxygen 52 54 51
t 15' oxygen - ISO 51 53 50

Max. allowed - STO 89 89 89

NOx Emission Rate (lB/106BTU) 0.19 0.20 0.18

Note: F-Factor =8710 OSCF/10~TU (EPA-Published value)
40' load
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Interpoll Laboratories Report No. 9-2713
City of Fayetteville PWC

Fayetteville, North Carolina

Test No. 6
Unit No. 8

Results of Oxides of Nitrogen Detenminations - EPA Method 20.

Bun 1 Bun 2 Byn 3

Date 01/20/89 01/20/89 01/20/89
Time of Bun (MRS) 0748 - 0803 0824 - 0839 0855 - 0910
load (MW) 20 20 20
Fuel Type NG NG NG

Gas Composition
carbon dioxide (' v/v,d) 1. 70 1.75 1. 58
oxygen (, v/v,d) 16.98 16.30 16.32

NOx (ppm,d)
measured 30 30 29
• 15' oxygen 45 38 37
• 15' oxygen - ISO 44 37 38

Max. allowed - STD 89 89 89

NOx Emission Bate (lB/106BTU) 0.17 0.14 0.14

Note: F-Factor =8710 DSCF/l0~TU (EPA-Published value)
70' load
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Interpoll Laboratories Report No. 9-2713
City of Fayetteville PWC

Fayetteville, North Carolina

Test No. 1
Unit No. 8

Results of Oxides of Nitrogen Determinations - EPA Method 20.

Run 1 Run 2 Run 3

Date 01/18/89 01/18/89 01/18/89
Time of Run (FfRS) 1650 - 1710 1740 - 1755 1825 - 1840
Load (MW) 27 27 27
Fuel Type NG NG NG

Gas Composition
carbon dioxide (I v/v,d) 2.32 2.43 2.56
oxygen (I v/v,d) 15.57 15.13 15.08

NOx (ppm,d)
measured 61 65 65
• 151 oxygen 68 66 65
• 15~ oxygen - ISO 64 63 63

Max. allowed - STD 89 89 89

NOx Emission Rate (LB/106BTU) 0.25 0.24 0.24

Note: F-Factor =8710 DSCF/l06BTU (EPA-Published value)
Peak load
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,- 0IlII I~q ,

i ~
"1,

JOb 5..
J

':I
~
I

Mil· ......

" t (, D r F
Flow Geometry

INTERPOLL LABORATORIES
Stationary Ga. Turbine HOx Qwtermination

EPA Method a'-Preliminlry piluent Travers.
(Oxygen)

Turbine / Milnuf. fj",'1>1 ,,,,,1,
Turbi ne SIN l".,V~~ fA1

Test. 9 Dil:e / -:J.() - • '7
St..ac:k dimen. , ....~ IN.
a.arometric: pressure
Oper..tar s r~.,~:.::..,~oD.:.l'~~_":;"':~~~~;':';::~
Probe length
Probe liner milterial:

*** Time st.art HRS
*** Time end HRS

* * * * * * * * Oxyven (X v/v.d) * * * * * * * *

Paint. a /~. 2- 17. /) Ir-,ft le,~ ,.r. ? If. 7
Paint 7 1C2'. r I~, , ,J,4 I"..r /~ ...r 11. ~
Paint. 6 I~. 0/ I~f /J, • I.J. t loT. >" ir, r
Point S /..,., ? IJ: t ,J, t Jer, t, II", {, IJ: or
Paint. 4 IJ-' , ,J-, , I~t J" I~, t I~, >(, J.r,~

Point :5 1"7 t /(,. '" It. , JJ,7 '1-1•."" ' --JJ';V
Point. 2 17. e I~. IJ 11-,' Jr. '7 lJ,7 IJ: (,
Paint. 1 ,.r: i l.r;r:r JJ: , ,.r, ') ,..I. 7

JJ'; "
U U U U U U

Port A Port a Port C Port D Port E Port. F

Selec:t.ed Sampling Point. for HOx Te.tingl

Point
Point.
Point
Point
Point
Point
Point
Point

r ..
~: F g~
:S:C~4:f±=5: ..
6: -

7: E. f
a:~ ..-__

I. Us. ~h. sa••••asur•••~t syst•• ~or this s.t o~ ••asur•••nts as that
used ~or the HOx deter.inations. Syst•• • ust b. calibrated prior to
the start o~ .the traverse and the calibration check.d a~t.r th. trav.cs.
is co.plet.d. Us. the nid-Iev.l oxygen span gas ~or this ch.ck.

2. A~ter the traverse is co.pl.te and the calibratio~ v.ri~i.d, s.l.ct the
e traverse point~ with the lowest oxygen l.v.ls and r.cord abov••

5-420-41

A-l



INTERPDWL LABORATORIES
Statipnaryea. Turbine NO. peterminatipn

EPA Method 2I=Saeple PRint Recprd

Job ~ , r)!, ~/ h 1(' 7/'''" JIJU,
Source ~N..lJ'~/~ -=_~""7"I-=__-:"
Date ~ - ~ ,- 99 Test !j.. Run .L

Barometric pressure ~tP, 9i
Ambient temp: Wet bulb

Dry bulb

IN. HG •
.5t./ -F.
.,-, -F.

Operator C.) E; l~'WL~'/) f<
OEMS: TECO Modal 10 NOx Analyzer

l'Iode:1!"'"No.. n NO
Fugi l'Iodel 3300 NDIR Eo.
Teledyne l'Iodel 320 Oa

l'Ioisture removal: Via I'Iodel I'IK-l
Condenser

Pre-Run Calibration:

Instrument. zeroed and spanned prior to start of run with zero gas and

~ ppm NO (l'Iid-level)
~. X v/v Co. (Mid-Iev.l)

IL,'!9 ~ v/v Oa (t1fd-Ievel)

Vendor:
Vendor:
Vendor:

Scott Specialty G••
Linde
Linde

Traver•• Time Time at Diluent (% v/v,d). NO.. •
Point (HRS) Point(min.) D CO. D 0. (ppm,d)

1 F--S /.+'1/'/ '"'Z.- I, 2- / '!:,-, 2- ~/

2 r- 'I /¥rp 2.- s: 2- J_~- / ~/

3 f-.r /o/.r1- "2.- 5, 0 /..s. p ~;. .s-
4 F-" IY.s-tI Z- Z, ? /.5: s- Sf:::
:i £-"3 /V.r ? "- '], z...- IS-, ) ~/, ~-

6 E-Y I'ITf Z- 7 2.- is-. I ~/.\ :

7 E-S- ,r,/ 2- ], "2- I.r, / ,d. S-
a E- t, Ir" '1.-- "I. ~ /..f: iJ 51, ..s-
~i~~~~!i~~~;:;;;t.: Averages: ,. I J.s-. / ! Q~

Post-Run Calibration Check.

Standard Gas Final Re.ding Drift Allowed Drift

Zero NO +~pm ~ ppm :!:,2 ppm
Zero 02 , 1- :to.:i %
Zero CO2 () 1- l# % :till. 4 %

Mid-level NO tlf ppm tt:> ppm :t.2 p·pm
Mid-Iav.l 02 -:£iL 1.

, / % :till.:; X
Mid-l.vel CO2 _k .;. - c I Yo :till. 4 X

A-3
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INTERPOLL LABORATORIES
St.tion.ry G•• Turbine NO. Determination

EPA Method 20-S.mple Point R,cord

~y I1W
O)L

Barometric pres.ure 'S,.~« IN. HG.
Ambient temp: Wet bulb .cy -F.

Dry bul b ~-r -F.

Pre-Run Calibrations

Oper.tor·(.) F, 7.(M¢c?1<,
CEMSs TECO Model l~Ox Analyzer

Mode. ~!,:,~.. [] NO
Fugi Model 3300 NOIR Eo.
Teledyne Model 320 O.

Moi,ture removal: Via Model MK-l
/~ Condense_

ifd 5" 2-

Instrument. zeroed and spanned prior to ,tart of run with zero gas and

~ ppm NO (Mid-level) Vendor: Scott Specialty G.,
'I,i/'... X vlv CO. (Mid-level) Vendor: Linde
/z.ft X vlv Oa (Mid-level) Vendor. Linde

Traver•• Time Time at Diluent (X v/v,d>. NO.. •
Point (HRS> Point(min.> 0 CO. 0 Oa (ppm,d)

1 0- J IS-It, 2- I. sI /5.0 R);t- -
2 ~- '! /.s-li' Z- T, ~ I,F.I ~/J,r

3 F- r IV" l () 2- 1'. tj IS-, /J ~/
4 F- J l..rl l.- "2- :r, z... 1'1.1 ~.~, .s-
:i E - ::J 1~1S- 2- 7. "3 Ir.~ ~t!J

0 IE- .¥ /.["]..7 "Z- ,!, ~ Ir;() k~. ~-

7 E- r 1"- z. ! :::l ~. '3 1,,-, d ~J, r
8 E- " l.r 3 I ~ "f, L II/, 9 4 I

~~iti~~~~~~~fj::::~~~~~~~ Average.: J.' J 1'/,9 7 Qt1,b'

Po.t-Run Calibr.tion Checks

Standard Ga. Final Reading Drift Allowed Drift

Z,ro NO t? ppm ~ ppm t,2 ppm
Zero 02 :±x tt X t.0.:i X
Zero CO2 'r. .. X t.0 • 4 'r.

i

Mid-level NO ~ppm .1- ppm t.2 ppm
Mid-level 02 I 'r. Q X t.0 .:i X-
Mi d-l 'vel CO2 • . X G X t.0 • 4 %

5-420-1
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INTERPOLL LABORATORIES
Stationary GIS Turbine NO, petermination

EPA Method 20-Sample Point Record

N 1«0<".",<,

BArometric pressure 3~.1~
Ambient temp: Wet bulb

Dry bulb

Pre-Run Calibration:

IN. HG.
S"L./ -F.
Sf -F.

OperAtor (s) EU"t/J41"J«
CEMS: TECO MOdel_~NO~ AnAlyzer

Mode: !r No.. [l NO
Fugi Model 3300 NDIR ~O.

Teledyne Model 320 0-
Moisture removAl: Via Model MK-l

Condenser

In&truments zeroed and spAnned prior to start of run with zero gAS and

~
ppm NO (Mid-level) Vendor: Scott Specialt.y Gas
'Yo v/v Co. (Mid-level) Vendor: Linde

,r:. t9 'Yo v/v 0- (Mid-level) Vendor: Linde

-

TrAverse Tillie Time At Diluent ('Yo v/v,d)* NO.. *
Point (HRS) Point(min.) 0 CO. 0 0. (pplll,d)

1 r - 3 /J-~r/ "Z.- 1. 'I /S,? ~t:J

2 r- tf 1.5'"'I~ "2.- 1. ~ IJ-J 3 bd, ..r-
3 F- S- Ir'l9' Z- 1. '" /.r. ! {, tJ, 9
4 F- ~ 1~.r1J z.- '3, '- i.r, 1.- 4/
5 E- ? /55'3 z...- S. "5 1'..[', 3 ~/

I:; £- Lj 1..I".,f.J Z- !. '3 I.J; :? e: /, r
7 1£- .5 /~r7 2- 3. :J /s-. 3 v/. r
B E- ~ l.rrp "'Z.- -:1, 2- /s; 2- ~/, c
~~~!~f~~~~~~~~§~~~~: Averages: 313 ,S', z. ~ lPf.D

Post-Run Calibration Check:

StAndArd GAS FinAl Re..ding Drift Allowed Drift

Zero NO tP ppm " PPIII :!;.2 ppm
Zero 02 d X , 'Yo ~0.5 'Yo
Zero CO2 1/ y. 4 'Yo ~1J.4 'Yo

Mid-level NO =t Pp

"'

, I ppm :!;.2 ppm
Mi d-Ievel 02 'Yo ~ 'Yo ~0.5 X
Mid-level CO2 'Yo ., 'Yo -

~1J.4 'Yo

A-7
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INTERPOLL LABORATORIES
'tltipnlrv GI. Turbine NDX Qltermination

EPA "-'hod 2'-Preliminlry Oilyen' Traver,.
(OxYGen)

Turbine z.... M:fJuf. ~5~.....r~ _
Turb i ne SIN .......;.&.=-.,~~:-'7.L_~~..:.~--r~'"""":II:'Z'---
Te,t 1- Q Dlte' - tl-tt
StIck di men. I ...t x It' ., IN.
B.rometric pr.,aur. 3-. z,., IN. HG.
Ope"ltor, t:r~_WI(..k·#f!t.IfjfIN~"L
Probe length J J. LIN.
Probe liner mlterill:~

*** Time ,tlrt ~HRS
*** Time end • ,r.. HRS

OXYGen Traver•• Data:

~......-=-= Flew Geometry

* * * * * * * * Oxygen ex v/v,d) * * * * * * * *
Point S

Point 7

Point 6

Point 5

Point 4

Point :5

Point 2

Point 1

Port A Port B Port D Port E Port F ___

D1.-- f!,. I.,"",r,,#- ./<..

Selected Sampling Point. for NOx Te,ting:

Point 1: 8-3
Poi nt 2: c,I
Point 3: .r-
Point 4: ,
Poi nt 65:: -?
Poi nt --.:t:
Point 7: c- /
Point S: z...

I. Us. the sa.e ••asur•••nt syst•• ~or this s.t o~ ••asur•••nts as that
used ~or the NOx deter.inations. Syste••ust be calibrAted prior to
the start o~ the trAverse And the CAlibrAtion checked A~ter the trAv.rse
is co.pleted. Use the Hid-level oxygen span gAS ~or this check.

2. A~t.r the trAverse is coaplete And the CAlibration veri~jed~ s.l.ct the
e trilverse p()ir.ts with the lowest t,xyge" levels and record abov••

5-420-41

B-1



:.

INTERPO~L LABORATORIES
Stationary Ga, Turbin. NOn Determination

EPA Method 20-Sample Point Record

Dp.rator (s) F:rbfl~~
CEMSI TECD Mod.l.~~O~ Analyz.r

Mod'l e""""t.r0" [] NO
Fugi Model 3300 NDIR f02

Barometric pressure 1~It __ 11'J. HG. Teledyn. Mod.l 320 O2

Ambient temp: Wet bulb ~ -F. Moi,ture removal: Via Model MK-l

D,y bulb W -F.~ 3 2. Condonnr'

Pr.-Run Calibrationl ~
In,trument, zeroed and ,panned prior to start of run with zero ga, and

Yt ppm NO (Mid-level)
~ 1. vlv Co. (Mid-Iev.l)
~ 1. v/v O2 (Mid-Iev.l)

Vendor I

Vendorl
V.ndorl

Scgtt Sp,cialty Ga,
Lind,
Lind.

,.,.

Trav.r'e Time Tim. at Oilu.nt (% v/v,d)* NO.. *
Point (HRS) Point (min.) 0 CO::r 0 0:11 (ppm,d)

1 g.-:J I~!cj Z- 1,3 /$;3 ~'?'

2 8- 'I ul7: 1,....-' 1:71 15', "$ t.S'
::s 8- S- I' OS er ""Z- 1. " IS'. ! ,~

4 8-(, ,tJ S' D "L. 1. 'I IJ-' ! &?#~
~ 8-7 ,_'1~ ~ ?t{ /J-, :3 ~7
6 8-1 I .eI LI "Z.. T.r I~-: '3 (j, ?.. ~
7 L-/ I~t/ 7 '- 1. e,I /r:t. d7
e C-2..- liI'It:I -Z- 1~'1 I.r:~ 4e'7
~l:iifif'"dthir:~iifii$$~ Av.raQ'.': ~. 't~ IS'. '7 6t.~/1P\r;·..;-1··:w&:-··...J..LS,.·.·~~·;;n:---;:; ..··-wE;;".·.

Po,t-Run Calibration Ch,ckl

Standard Gas Final Reading Drift Allow.d Drift

Z.ro NO ±ppm =!ppm :t2 ppm
2,ro 02 % % :to.~ %
2,ro CO2 fJ % - % :to. 4 %

Mid-l.v.l NO :tppm , ...... ppm :t2 ppm
- Mid-l.vel 02 % Q % :to •S 1-

Mid-l,v.l CO2 _. . % • ,.,1. :to. 4 1.

B-3
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INTERPOLL LABORATORIES
Stationery GAS Turbin. NO. D.t.rmin.tion

EPA M.thod 20-Sampl, Point Record

Lind.

Scott Spec:ialty Gas
Lindlt

Job~' ,c".."rnltiu,4. Operator(s) r
Sourc:e .- CEMS. TECO Mod.l
Oat.~ T.st I..L Run .:a.. Modll NO.. 0 NO

Fugi Model 3300 NDIR EOa
Barometri c: pressure 31. t. (. IN. HG. Teledyn. Model 320 Oz
Ambient temp: Wet bulb~ -F. Moisture r,moval: Via Model MK-l

Dry bul b # -F'

ll
:5 1_ Conden••r •

Pr.-Run Calibration. ~
Instruments zeroed and spann,d prior to start of run with zero gas and

*
ppm NO (Mid-l,vel) Vendor:

r • y. v/v CO. (Mid-level) V,ndor.I.. y. v/v O. (Mid-l.vel) V.ndor:

:.

Travltrse Time Tim••t Diluent. (Y. v/v,d)* NO.. *
Point (HFcS) Point(min.) 0 CO. 0 O:r (ppm,d)

1 /j ... "! 1/11/-- Z- 1. '- I~ B' ~:s
2 8- 'I /1-7 L- I. J Ii, i ~.s-

:s 6-r /141 .... '1. 7 1'1.1 ~4.t

4 8- (, //~I 'Z.- : .'1 I'I,S 6&. r
~ 8-7 1/13 ~ 7. c.I I "I. , V/
6 a-tt> )/1 J- 1- t.l./ /tI.l, ~t, L.
7 C.-I lIlt L '1. "3 Is-. J t,t.
8 c.-V IJI1,. V 'Z- ? 1 Ir, ~ "~!!·;~f.;'i't~~:ii·iil·=~:ltf:m~i= Av.r.,.,lts: ., ..., , /~ f S- ~~~=:,~.~.=.~~;;;;:....;=;;~~~-;;.f ...! •• _ .......:•••~••

Post-Run Calibr.tion Ch.ck:

•,

Standard Gas Final R.adtn; Drift Allowed Drift.

Z.ro NO p ppm ,f) ppm :t2 ppm
Z.ro 02 , Y. d 1- :to.~ 1-
Z.ro CO2 p 1- a 1- :to. 4 y.

Mi d-l.v,l NO "'. ppm :!: ppm :t2 ppm
Mid-lltv,l 02 :£c: y.

y. :to. 5 X
Mid-lev.l CO2 - ~ 1- :to. 4 y.

S-420-1
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Jab W ~"Y!7""'H~
Sourc. '
Oat. 1=!=i. T••t~ Run :3

,.

INTERPOLL LABORATORIES
Statipnary Ga, Turbine NOM Determinatipn

EPA M.thod 20-Sampl. Ppint B,cord

Operator(,) ~~~~
CEMS: TECO Mod.l 10 NOx Analyz.r

Mode: ~.. 0 NO
FUQi Hodel 3300 NOIR ~O.

Barom.tric pre,sure 3!t~' IN. HG. T.l.dyn. Model 320 O.
Ambi.nt temp: Wet bulb~ -F. Moisture removal: Via Model MK-l

D_y bul b -F.~ 3 g ~ Canden.e-·

Pr.-Run Calibration: ~
Instruments zeroed and spanned prior to ,tart of run with zero Qas and

~ ppm NO (Mid-level)
~ Yo vlv Co. (Mid-l.vel)
~ Yo vlv O. (Mid-lev,l)

Vendor:
Vendor:
Vendor:

Scott Specialty Ga.
Lind.
Linde

Traverse Time Time at Dilu.nt (Yo v/v,d). NO.. •
Point (HRS) Point(min.> 0 CO. 0 Oa (ppm,d)

1 B-3 11:1 7 'Z- 1: J I¥, -~ ,/,2 • .r
:2 8- 'i //"JI 2.- 3.0/ I'/. t- ~Y
:> I-r /1",1 ~ r. --q II/, , ~S-
4 I-~ /1'1 J "2- 'T.J'" 1'1, t ~,

5 6-7 /1 'fir .A r. j ) I/, " ~,. 'L
0 I-'i II y, ;a.. t. r 1,/, J. t~
7 ~-, JI.r~ l. I. c./ II{, ~ (,9-
8 c:::. L

"" 1-
"L 1, ¥ I V, r e;, 6-',k'

-~~Bm~·E~!f'E~: Av.rag.s: S. o/"l. ~" ~.s- v s-: sl,AI"G·...:'~a;ra..~~:.::::::-.;;._..........;;'"....

Post-Run Calibration Ch.ck:

Standard Gas Final ReadinQ Drift Allowed Dri ft

Zero NO 'J ppm :!ppm ~2 ppm
Z.ro 02 ~ Yo 7- ~0.5 7-
Z.ro CO2 ,

7- 7- :to• 4 7.

Mid-l,v.l NO ~pm 4- ppm ~2 ppm
- Mi d-level, 02 Yo :to•5 7.

Mid-l.v.l CO2 7- " 7- :to.4 7.

B-7
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INTERPOLL LABORATORIES
Stationary ga. Iyrblne NQ! Reterminatipn

EPA t1Ptbpd 20=PreUmlnary Diluent Iraver,.
(Oxygen)

IN.

HRS
HRS Flow Geometry

Oxvgen Traver.. Dat.:

• • • • • • • • Oxygen (X v/v,d) • • • • • • • •
Point e

Point 7

f'oint 6

Point ~

Point 4

Point 3

Point 2

Point 1

Port A Port B Port C Port D Port E Port F

Turbine .::s
Turbine SIN
T.,t Z-/

Point 1:
Point 2:
Point 3:
Point 4:
Point s:
f'oint 6:
Point 7:
Point B:

• "2-,. ,-- ,
I -...

I. -
J - ,

-c:z.-,

1. Us. th. sa•• ••asur••e~t syst•• ~or this •• t o~ .e.sur•••nts as that
us.d ~or -the HOx d.t.r.inations. Syst.a .ust b. calibr.t.d prior to
th. start o~ th. trav.rse and th. calibration check.d a~ter th. trav.rs.
is coaplet.d. Us~ the ~id-l.vel oxygen span gas ~or this check.

2. A~ter the traverse is coaplete and the c.libr.tio~ veri~i.d~ ••l.ct th.
e traverse points with the lowest oxygen l.vels a~d record above.

S-420-41
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INTERPO~~ ~A80RATORIES

Statignery GI' Tur~in, NO. Dptprminatign
EPA M,thed 20-Slmpl' Point Rpcord

Job c,.~. ~ FA~tr)JyIlI,-,-f Operat~rCa) 1:'.:.t'~?ZD~.Ei••c:"I..::H~~~_--:: _
Sourc. h. T-- CEMS: TECO Model· l~x Anal yz.r
D.te , ... "=C, T.at U Run L Mod.: V"" NO. 0 NO

Fugi Medel 3300 NDIR eO.
8.remetdc prelisur& 3-..z. ~1. HG. T,l.dyn. Mod.l 320 O.
Ambi.nt temp: Wet bulb -;s"~ -F. Meisture r,me"al: Via Medel I'1K-l

Dry bul b f I .F~'•. '-f 7 Conden.er •

Pr.-Run Calibrationl
"

Instruments zeroed and spanned prior to start of run with z,ro gas and

._~Ml
/""

ppm NO CMid-l."el)
~ "Iv CO. CMid-l."el)
~ "Iv O. CMid-l."el)

Vendor:
Vender:
V,ndor:

Scott Specialty GIS
Lind.
bind,

""

Tra"erse Time Time at Diluent (% "I",d>. NO. •
Peint CHRS> PointCmin.> 0 CO. 0 0. <ppm,d>

1 I&' .. z.. /t/S" z... 2- 3'. l.. /'1.K (,7
2 8-7 /y~~ L 1. L I~. i' ~ 1. 2-
3 1- 'I /YS'~ "L.. 1.:r / '/, 7 ~f.-r-
4 8-r /¥rr 'Z- f~ -3 J~ r 7~
~ 8-~ IS--~ 2. 7,1 I'~ ? /&.r
6 8-' /,+/-,l- L- J, '2..... It,! 7 7/,~
7 8-i ,..rIJ Y "Z-- 3. "2- I 'f', f 7z-.
8 £-7 Ir, '7 -z-- 2,. ~ I~ ? ~,

lil:ii"Jitifi.1fi:f:t~~w~~: A"eraQe.s: ~. z,.. III, 7~ t:9,fi3'a...."......,·;·;...r~·=~~...:.··...;···..····~~·;

Pest-Run Calibration Check:

Stimdard Ga. Final R,adinQ Drift Allow,d Drift

l,re NO =i: ppm
-A ppm ~2 ppm

Zere 02 4 -j 7 4 :to. S 4
Zero CO2 4 - .. "J 4 :trll • 4 %

•
Mi d-l.vel NO Yf ppm :!:ppm ~2 ppm

- Mid-l,vel 02 =rc~ 4 ~rIl.S X
Mid-l,v,l CO2 % ~ 4 ~rIl.4 Yo

S-420-1
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INTERPO~~ ~ABORATORIES

St.tiona~y aa. Tu~bin, NO.. p,t,rmination
EPAM,thod 20-Sample Point B,eo~d

;t; ~17

:.
Job t,rv ,FA)'f".&U4.....
Sou~c. dj 1 __-- ---,._--~
Di\te 1-" q-tt Test &.L Run ~

BA~omet~ic presliure ,..':re IN. HG.
Ambient temp: Wet bulb 5'"' -F.

Dry bulb ~C -F.

Pre-Run CAlibr.tlon:
"

Oper.tor(s) ~~,~~~~~~~~~''f~~~~_~~ ___
CEMS: TECO Model l~Ox Analyze~

Mode: !""NO.. 0 NO
Fugi Model 3300 NDIR CO.
Teledyne Model 320 0.

Moisture removAl: ViA Model MK-1
Condenser ~

Instruments zeroed and spanned prior to stArt of run with zero g'. ,nd

!l£ ppm NO (Mid-level)
.• % vlv CO. (Mi d-l evel )
, % v/v 0. (Mid-level)

Vendor:
Vendor:
Vendor:

Scott Sp,ei.lty G.s
~ind,

Linde

""

Tr.versl? Ti",e Time ,t Oil uent (% vlv,d)* NO.. *
Point (HRS) Point(min.) 0 CO. 0 O:r (ppm,d)

1 $-!- /rz. s- Z-- r.D /s; 3 ~2.-

2 8- ':J Ir~7 '\.-- 1.0 /~I ~S-
3 8-'1 Jrz.1 z... 3. L /.J'; J ,2"
4 8- J- Jf~1 ~ ~ z..- ~S: I & go, 3
:;
8-~ ,.r!3 2- 1'.. "Z.. /~~ I e;,81 S-

6 8-7 ,.T.Jr ~ ~.e:J r.r. a "7 8-f 1.("17 ~ ." J /..r:~ .1: ..s-
a £'-7 /.s-93 L-- 2. ~ / ~;;'Z--I- ~.s--
~~fdt~~iifrt~iDm!t~.,.t: Aver.;8s:

~, ,,' 1$.// ~t. 79=;:.;:,·;·.:::r.:.--=a~ .:.;:~~-.:w;. - ...··n.._·-··.····~;=~··

POlit-Run C,libr,tion Check:

St.ndArd G.s FinAl Re.ding Drift Allowed Drift

Zero NO P ppm II ppm ~2 ppm
Zero 02 IJ % I % to.:i %
Z.,.o CO2 I) % • % - to.4 %

Mid-level NO --tI:... ppm o ppm :t2 ppm
Mid-level 02

:£c% £: % t,a.s %
Mid-Iev.l CO2 t.. % 4 Yo t,a.4 %

C-5
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INTERPOLL LABORATORIES
Stationary Gas Turbin, NO .. D,t,rmination

EPA M,thod 20-S.mpl' point Record

Op,rator(s) ~~~~~~~~~~~~~__~~ __
CEMS: T.ECO MOd'I.~O~ Analyz,r

Mode: ~_,-..~.. 0 NO
Fugi Model 3300 NDIR eO..

Barometric pr,ssure 3£~P IN. HG. Tel,dyne Med,l 320 0..
Ambi ent temp: Wet bul b ".6 -F. Mei sture removal: Via Medel MK-1

Dry bulb E~ -F'~ .!:J-( Conden.er •

Pre-Run Calibration:

Instruments zeroed and spann,d prior to start of-run with zero g.s and

ppm NO (Mid-l.v,l)
~ vlv CO.. (Mid-l,v.l)
'l. vlv 0.. (Mid-l.v,l)

Vendor:
V.ndor:
V,ndor:

Scptt SD,ci.lty Gas
Lind.
Linde

,,

Trav,rse Tim, Time at Diluent (~ v/v,d>. NO.. •
Point CHRS) PointCmin.) 0 CO.. 0 0.. Cppm,d)

1 )3-z.. IS-sr 2- 3./ /$';" ~~L.
2 8- ~ /.rS'7 ~ 'I. / IJ;. "I, r-
3 1- ~ /.rS'1 2- 1,Z. /./-:&J jj'
4 6-J- /~IfI/ ~ r. z.... /~~ 6~
:s 8- ~ /~I~ ~ :S, L- /~~ 7tJ
6 8- ..,

/~4S- ~ :s: t) 10/. 9 ~q-
7 8-~ /~,,? ~ 'I 1 I'/, , ~~
8 1'-7 /~// .z...... ~.( 1""-; tJ ~~-z
im~iii:i1!:~~~i:~!':.!fi~~: Aver.; ..s: 3.#l 11/.9.:r "7.~1=:r.r'.;;:......~:.-;;:;.::a;;._;:: ..,;:::;;::;.-....&-.....,.••==..

Post-Run Calibration Check:

St.ndard G.s Final Reading Drift Allowed Drift

Zero NO ~ppm .:J ppm ~2 ppm
Zero 02 ~ ~~ t,0.:S ~

Z,ro CO2 ~ - ~ t,0.4 'l.

Mid-level NO ~ppm I!J ppm t,2 ppm
- Mi d-l evel 02 ~

~
~ ~0.:; X

Mid-l evel CO2 ~~ ~ t,e ... X

C-7
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fNTERPOLL LABORATORIES
"a'looarv la. Turbin. NO! Itt.rmination

EPA Method 21-Pr.limlnarV Dilyant Traver.e
(Oxvgen )

IN.
HG.

IN.

..==--..--- Flow Geometry

Oxyg.n Traver•• Data.

* * * * * * * * DMygen (X v/v,dT" * * * * * * * *

It/, S ' ~~'~ 1'1. tf) l~t,I I~ 7Point e .•./ ,-f):" /'/.1
Point 7 J'I, ! /'l.IJ~> /~ I 1~1 1~3 I"-i.
Point b It/, ! J'/,~ It,! ;L. /~ ~ I"tS 1Y.,r
Point :; 1'1.1/ _.

I~I)'- )~Il /~3 I~J /Y',7
I'I,~

'-
/~yPoint 4 :-1,/•• 1'1.2 I~ !' J~ 1

Point 3 I'/,~ ':"11;1'" I~~ I~ ~ /~~ ~II. g
Point 2 111,3 ,,·/X, I~! 1'1,1 /~ Y I~f

Point 1 IV. 'I /~ii~ /~y ",fI, .1 /~~ JY,f
u u u u u u

Port A Port B Port C Port D Port E Port F

Selected Sampling Point. for NOx T••tingl

Point
F'oint
Point
Point
Point
Point
Point
Point

1. Us. th. s ••• •••sur•••nt syst•• ~or this s.t o~ ••~sur•••nts as that
us.d ~or th. NOx d.t.r.inations. Syst•••ust b. calibrat.d prior to
th. start o~ th. trav.rs. and th. calibration ch.ck.d a~t.r·th. tra.'.rs.
is co.pl.t.d. Us. th. Hid-l.v.1 oxyg.n span gas ~or this ch.ck.

2. A~t.r th. trav.rs. is co.pl.t. and th. calibration v.ri~i.d~ s.l.ct th.
e tr.v.rs. points with th. Iow.sf oxyg.n I.v.ls and r.cord abov••

S-47,0-41
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INTERPOLL LABORATORIES
Stationary Ga. Tyrbine NO.. Determination

EPA Method 21-Sample Point Recprd

Job t'~)i''''~L4
Source N __
D.te ,.. - Test Ll.Run L

B.rometric pressure J,.l , IN. HG.
Ambient temp: Wet bulb __V~ -F.

Dry bulb~ -F.

Pre-Run Calibration:

Operator ts) 4~fI~'~f'
CEMS: TECO Model 10 NO~ An.lyzer

Mode: ........0.. 0 NO
Fugi Model 3310 NDIR E02

Teledyne Model 320 O2

Moisture remov.l: Via Model MK-1
Condenser

Instruments zeroed and spanned prior to start of run with zero giu; and

:H ppm NO (Mid-level) Vendor: Scott Specialty Gas
~ v/v C~ (Mid-level) Vendor: Linde
~ v/v O2 (Mid-level) Vendor: Linde

-
Traverse Time Time at Diluent (% v/v,d)* NO.. *
Point (HRS) Point(min.) 0 CO2 0 O=a (ppmyd)

1 II-- I ~IL~ '- 3." ~ ~-. / If"S-
2 B- Z "'3/J Z. r,-/" ,.r, ~ ;'7. r-
3 /J- 3 ~931- Z- ~..r 1"-' 1) ~~r

4 8- tI d 1'3¥ ez... !.J IJ',~ ~K'
5 6- r ~916 ~ ~.r IS.~ '7D
6 8-t 4'-S'Y ..t t . .r Ir. ~ ?L-

7 B- ., If"~ 2- 'I. r ,J"', 1) 7 ~

8 -tl ~ '11/",.,,' 'L- '1" tI ,1~. t '3
~:i~ti~~:i~~~~ti~$:~~:if:iZi\ti~'~ii:1:5it~~~~'i~ifi:~ Averages: 3.r It/. ?1 ~~1~_w;.:..:;.w;w;:~NMN:_:_~_._;"••"'i."'.';••";.•••

Post-Run Calibration Check:

Standard Gas Final Reading Drift Allowed Drift

Zero NO D ppm f2 ppm ~2 ppm
Zero 02 S ~ 0 % ~0.5 ~

Zero CO2 Y. () ~ ~0.4 7-

Mid-level NO IIi. ppm
, ppm ~2 ppm

Mid-level 02 ~Y. I/o t l • 5 ~

Mid-level CO2 .s-% /0 ~I.4 ~

* Average steady-state values fro. recorder or instru.ent readout.

0-3
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INTERPDLL LABORATORIES
St.tion'ry G•• Turbine NO. Determin.tion

EPA Metbod al-S.mpl. Point Record

Job ~,T>: I! ~#1f"'7"r,fI';£'" Operatorfs) £T",~IJB
Source ~,~ CEMS: TECO Model 11 NO~ Analyzer
Dilte t.' ,." Te.t U Run -2.. Mode:~.. 0 NO

Fugi Model 3300 NDIR EOa
Bilrometric pressure $.,Z:p IN. HG. Teledyne Model 320 Oa
Ambient temp: Wet bulb tI, -F. Moisture removill: Via Model MK-l

Dry bulb ora. -FJ~#___ 3 s-- Condenser

Pre-Run Calibration. ~~
Instruments zeroed and spanned prior to start of run with zero gas and

~t' ppm NO (Mid-level) Vendor: Scott Specialty Gas
:),qq X v/v CPa (Mid-level) -Vendor: Linde

~l, " OX v/v Oa (Mid-level) Vendor: Linde

Traverse
Point

Time
(HRS)

Time at
Point(min.)

Diluent (OX
D COa

v/v,d)*
o O:a

NO.. *
(ppm,d)

1.&/
z.~

Averages:

J IJ Ii>

4 1_ "!

2 8- '2

1 4-1

3 1-3

8 B.. 8
7 B-7

Post-Run C.libr.tion Check:

Standard Gas Final Reading Drift Allowed Drift

Zero NO 3:~pe =:S: ppm ~2 ppm
Zero 02 X :!:0.5 OX
Zero CO2 X tI OX :!:0.4 X

Mid-level NO 'It ppm 3:r :!:2 ppm
Mid-level 02 W- x ~ X :!:0.5 OX
Mid-level CO2 .r ~ :!:0.4 X

S-420-1
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INTERPOLL LABORATORIES
Stationary ea. TYrbine NO" Determination

EPA Method 21-Sample Point Record

Operator (Ii) Ld#III~~~'fl
CEMS: TECO Model 10~x Analyzer

Mode: ~~M 0 NO
Fugi Model 3300 NDIR CO.

Barometric pressure SI.Z~ IN. HG. Teledyne Model 320 O.
Ambient temp: Wet bulb r. -F. Moisture removal: Via Model MK-l

Dry bulb .c.l -F~ 1.-1.5 Condenser

Pre-Run Calibration: ~
Instruments zeroed and spanned prior to start of run with zero gas and

VI ppm NO (Mid-level) Vendor: Scott Specialty Gas

H % v/v Co. (Mid-level) Vendor: -Linde
% v/v O2 (Mid-level) Vendor: Linde

Traverse Time Time at Diluent (% v/v,d)* NOM *
Point (HRS) Point(min.) 0 CO. 0 Oz (ppm,d)

1 15- I Ii "f ~ 'L- 3. .r /S:Z- ~7, "2 8-1- I,l~ Z-. !.r ,,,-, L- 61-
3 ,.. '3 1111/41 ~ 7.r /J-' 1..- ~.s-
4 8-if 1-" &-

"Z- I. r 1.1', L- (;".j-

::i 8-r 1111./'; A --:r • r /r,;r ~-r.r
6 ,.. ~ I~V' ~ 7, C{ Jr, "2- (, t, .J-
7 R-7 J .'18 ~ 1. Y I tV, I ~ 7
8 R-ft 16S'"() .< J. "3 /J",?J " 7
~~~!!~~!~~:~~::~!fIi:~~!:~~~ Averages: ?Vr ,S; /7 ~~/f

Post-Run Calibration Check.

Standard Gas Final Reading Drift Allowed Drift

Zero NO --- f , ppm . I ppm :!:,2 ppm
•Zero 02 I) 7- tJ % :!:,0.::i %

Zero CO2 • % " % :!:,0.4 %

Mid-level NO #ppm t , ppm :t.2 ppm
Mid-level 02 .... % ,J.r-% - :t.0 .::i %
Mid-level CO2 • X P % :t.0 • 4 %

S-:-420-1
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INTE~ LABOR~TDRIES

"attpnary Ga. Tyr~ineNDx petermination
EPA Mwihpd 2I=Preltminary pilyent Trayer••

eOxyven)

Turbine ~ "anuf. 'ir=:r~ _
Turbine ~ve,,"'" ~~..'__
Test~ D.tll I=LJ - J"'-- -
St.ck dimen. II. , x /~, IN.
B.arometr i c: prw.sure ,,,, Ly IN. HG.
Operators ~ rilWD1)'" -M:-~M'L
Probe length =A~ IN.
Probe 1 iner materi.l: m~i-'_~~_

*** Time st.rt ~ HRS
*** Time end ~HRS

Oxygen Tr.verse D.ta.

....====~.. Flow Geometry

* * * * * * * *- Oxygen ex v/v,d) * * * * * * * *
Point B

Point 7

Point 6

Point 5

Point 4

Point :5

Point 2

Point: 1

Port A Port B Port: C Port: D Port: E Port: F

Selec:ted S.mpling Points for NOM Testing.

Peint
Peint
Peint
Peint
Peint
Point
Peint
Point

I. Us. th. s •••••••ur•••nt syst•• tor this ••t o~ ••••ur•••nts .s th.t
u••d ~or th. HOx det.r.ihatiohs. Systea .ust be calibr.ted prior to
th. st.rt o~ the traverse and the calibratioh check.d .~ter the tr.verse
is coapleted. Use the Hid-level oxygen .pan gas ~or this check.

2. A~ter the traverse is coaplete and the calibration veri~i.d, s.Iect the
e traverse points with the lowest oxygen I.v.ls and record .bove.

5-420-41
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INTERPDLL LABORATORIES
StltioOfry Ga. Tyrbin. NO, pptermination

EPA Mttbod al-Slmpl. Point Record

Job c.:r~~>1~< Operato"«.) e:-~~
Sourc. If CEMS. TECD Model .10.~ Anal yz.r
Date ,_ ~TitStRunl- Mod.. ~... 0 NO

Fu;i Model 3300 NDIR ~Oz

Barometric pr,ssure ~~.~~ IN. HG. Tel.dyn. Mod.l 320 Oz
Ambient t.mp: Wet bulb 11{, -F. Moisture removal: Via Model MK-l

Pre-Run callbrau:~~ bulb SOT -F.K- 3 '-( Condenser'

Instruments zeroed and spanned prior to start of run with zero gas and

~
ppm NO (Mid-level) Vendor: Scptt Specialty Gas
1. v/v COz (Mi d-leve-l ) Vendora Lind,
1. v/v Oz (Mid-level) Vendor: Linde

Traverse Time Tim. at Diluent (1. v/v,d)* NO.. *
Point (HRS) Point(min.) 0 COz 0 0- (ppm,d)

1 D-T /41'7 Z- f ....r /0/. , ~/, tJ'
2 D-t/ I'll l- ~r /~~ ~z..7

3 D--- J- 1, ...1 L- 1.", .Iii, ~ ~]'

4 b .. I- ,'1.1 -:2 ~ Y 1'1. r ~~

5 b-7 /1z..S- iZ 1. "1 1'1. r &, :1 • ..s-
o /)- i 14'-' :z ~.7 IS/ • .? ~~

7 £..-7 III 3·' l- T" :r .I~,r ~s-
B ~-! II r 2-- Z- ?t!J )'II..r ~ 'I...r-
!!!~f:tJ:~~m:~,gJo$:Xtt;U: Av.rages: :. z.7 11/.51 &1.~

Post-Run Calibration Ch.cka

Standard Ga. Final R••din9 Drift Allowed Drift.

Zero NO ±:ppm 3: ppm ~2 ppm
Zero 02 ~ % :to. 5 ~

Zero CO2 l? % % :to. 4 ~

Mid-l.v.l NO ±Ppm
.l) ppm ~2 ppm

Mid-l.vel 02 , X -±X :to.5 X
Mid-level CO2 l·,s:: % . ~ :to.4 %

S-420-1
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Pr,-Run C.libr.tion:

INTERPOLL LABORATORIES
St.tipnary G•• Tyrbine NO. Plterrnin.tioD

EPA Methpd 20-S.rnple Point R,cord

Op.r.tor (5) D':I'Nl'UtJJ.(*!.
CEMS: TECO Mod.l 10 NO~ Analyz,r

Mod.: ~NOM n NO
Fugi Model 3300 NOIR E0 2

Barom,tric pressure 'JI.ay IN. HG. T,l,dyn, Model 320 O2

Ambient t,mp: Wet bulb ~-F. Moi.tur, r,moval: Vi. Mod.l MK-1
Dry bul b~ -F. . Cond,n"r •

~33
Instruments z,ro.d and spanned prior to start of run with zero ga. and

~ ppm NO (Mid-l,vll)
~.. X v/v CO2 (Mid-llv,l)
~ X v/v O2 (Mid-Ilv,l)

V,ndor:
Vendor:
Vendor:

Scott Specialty Gas
Linde
Linde

•

Trav,rs, Time Time .t Diluent (X v/v,d). NOM •
Point (HRS) Point(min.) 0 CO2 0 0- (ppm,d)

1 D--3 16
c1

"
'Z- 3:~ 1,$-.1 ~:r- .,r-

2 /)"''/ IIS-~ Z-- '$.~ /.J-: ~ t7. J'-
;:;. o",r /'J"'~ "Z.- r. i/ /J". ~ ~ -r.-.r
4 D.. (. /,tio/ ~ "1.~ ) ~..... 0 &-y
s 1>-7 /~ fit- ;L 1. J /j{/ IKv-
6 /)-f{ II "''I -2 J.t!> /'/,. r ~~

7 E-"'? JI. I L 7. ) /s- l) ~s.~

B ~-i I/~J 'Z- 3', I ~s-. 4 'sa-
=1~;:;t~til.i-wtl4~·~·f;i·i:1:if.itm=-m·iii-!":i: Av,rag,s: l .. z,;- /1/. 9,( &~ 'SI=~~~~.•~-··".i2"··_~-;;;; .•;;"5'·-."""".=-'.

Post-Run Calibr.tion ChIck:

Standard G,. Fin.l R,adin9 Drift Allow.d Drift

Zlro NO II ppm 0 ppm :!:,2 pp~

Zero 02 t? X :1 X :!:,0.5 X
Z,ro CO2 D Yo I Yo :till. 4 Yo

-

Mid-Iev,l NO "1' ppm -:1. ppm :!:,2 ppm
Mid-Ilvel 02 ~-~..

X :t1ll.S X
Mid-Ilvel CO2 --:4- X :till. 4 X

E-5
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INTERPO~~ ~ABORATORIES

Stationary Ga. Turbine NOn D,termination
EPA Method 20-Sample Point R,cord

Job ..,~~tJF ~~ rT,"'il ~ Operator (.) ~Z~,*UIJl~
Source ~~ CEMS: TECO Model 10 NO~ Analyzer
Date I- _. . T••t dO Run .!. Mode: ~O.. n NO

FUQ! Model 3300 NDIR ~02

Barometric pre••ure h, & t/ I:' HG. Tel.dyne Mod.l 320 0.
Ambient temp: W.t bulb t'~ -F. Moistur. r.moval: Via Model MK-1

Dry bulb :r1f -F'~J- 33 CondRnser'

Pr.-Run Calibration: ~
Instruments zeroed and .panned prior to .tart of run with zero Qas and

-& ppm NO (Mid-level) Vendor: Scott Specialty Gas
% v/v Co, (Mi d-l-.vel ) Vendor: ~inde

11.." % v/v O2 (Mid-level) Vendor: Linde

Traver•• Tim. Tim. at Dilu.nt (% v/v,d>* NO.. *
Point (HRS) Point(min.) 0 CO2 0 0- (ppm,d>

1 P-'! I~/~ Z- "1. 'I ~S,,, ~Z-

2 b- '! ,1/1 , ~ r. t/ I./7D "'L
3 b· r /I~IJ -<. 7:,.'1 Ir. ~ ~ l·r
4 /)-~ II;J.. 2- 2 1.J' 1'/, ? t-~

~ />-7 n:l- ,;
.

.2- ,.. 2.- I~ r 6:r~ .s-
o /)-tl I J.l. t- ;L 7,~ /Y,~ &~-

7 &-7 Ill.? ~ 7, L.. /.!J--' fJ ~..s-

8 E..<i 111 I ..< .7. 'Z.- I~ " ~~

.:'':::~'=o!H'rij3t.,.':r:~.,.w:'I'1!~ii:ii'''''-::''':'' Averag.s: J.7..& J'Ie '} 6 :r. :s 1- ·:!:~:;..~l!f.1:.T,;·';;~~f=···::·····~~:~:

Po.t-Run Calibration Ch.ck:

Standard Gas Final R.adin; Drift Allow.d Drift

2.ro NO ±ppm ~ppm :!:.:! ppm
2.ro 02 % 7- :!:.O.S 7-
2.ro CO2 !Z 7- 7- :!:.1!).4 7-

Mid-l.vel NO ~ ppm
±Ppm

±,2 ppm
Mid-l.vel 02 1:5 % - 7- ±.0.S X
Mid-Iev.l CO2 j • .s= 7- Yo ±.1!).4 7.

S-420-J
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....----=-- Flow Geometry

INTERPOL'- LABORATORIES
't.'ipnlry G•• Turbine Nax Determinltion

EPA Methpd 21-Preliminlry pilyent Trlyer.e
COxyven)

Turbine .r= Manuf.~~"'LL~'"
Turbine SIN &. tic __
Test I' Date/:-L - _
StAck dimen. I J.,.' x "" _ IN.
BArometri c pre.aure J.«1:'''' IN. HG.
OperAtors l' ZZ44tA!li'tbl, • ""'V~U'''~
Probe length ~~~ IN.
Probe liner mAterill: --~ST75iiW--~-:--

*** Time stArt ~HRS
*** Time end ~HRS

Oxygen Trlver.e DatI.

* * * * * * * * Oxygen ex v/v,d) * * * * * *-* *
Point B

Point 7

Point 6

Point 5

Point 4

Point 3

Point 2

Point 1

Port A Port B Port C Port D Port E Port F

Selected Sampling Point. for NOx Te.tingl

Poin·t
Point
Point
Point
Point
Point
Point
Point

1: s-,
2: c:. t(

~!m
B: £ S'

1. Us. the sa••••asur•••nt syst•• ~or this s.t o~ ••asur••ents as that
used ~or the HOx deter.inations. Syst•••ust b. calibrated prior to
the start o~ th. traverse and the calibration check.d a~t.r the trav.cse
is co.pl.ted. Use the Hid-level oXYgen span 9a. ~or this cheek.

2. After the traverse is co.pl.te and the calibration v.ri~i.d, s.l.ct the
e traverse points Nith the IONest oXYgen l.vels and record above.

5-420-41

F-l



INTERPOLL LABORATORIES
Stltipn.~y al. Turbin. NO. p.t,~mination

EPA M,tbqd 20-S.mpl. Point R,co~d

Dp.~.tor(.) ~.t6~ ~,
CEMS. TECD Mod.l 10 • Analyz,~

Mod.. NO. n NO
FUQi Mod,1 3300 NDIR EOa

Barometric pr,ssure 31_ "" IN. HG. T,l,dyn, Model 320 O.
Ambient temp: Wet bulb $]I. -F. Moisture ~,moval: Via Model MK-1

D,y bulb 4ea,. -F.tf.'<t'{ ~ I Condenser ..

P~,-Run Calibr.tionl ~

Job I:''''~~!F--=~~~;'''';:'.e:..t..a::;.::~-
Sou~ce ~~....II'--.__.......__~....._~

Date ~'...:;~~.....-.;;..JI~_ Run .L
,.

In.t~uments :o:eroed and .panned prior to stArt of ~un with ze~o Qas And

~ ppm NO (Mid-level) Vendor: Scptt Sp,cialty Gas
-;i;a X v/v Co. (Mid-level) Vendor: l.i nd.
la.M X v/v 0. (Mid-l.vel) Vendor: Lind.

Traverse Tim. Tim. At Dilu.nt (% v/v,d)* NO.. *
Point (HRS) Point(min.) 0 COa 0 0. (ppm,d)

1 13-~ /j/9 -Z- :S, z...... #'7 ~Z•.s-
2 (!'-Cl " 2,. 'Z.- ~ f. V' /~ '7 ~;.....r-
3 Z>-CZ' I~ z...~ Z- 1.41 ) tI. " ~'Z-

4 ~7 1& z. 9 Z- 2. ~ 1'1, 1 /,3
:; E-fi' I~ '3 / 'Z.- Z.7 1'1, ¥ ~ 20, S-
6 F~ 1~1t1 '"Z..- J. 'Z- /1/, 7 &41
7 '-7 /~ 1~ -z.... 1.. 1) /~ S- ~ 3
8 F-fl /J, :It ""Z- 1 ,,,.- /~4/ ~3
i"~~ii:iZ:J!if~:if~iiltL~iif.tif"iti!'~iit: Av,raQesl Z.,t /f/,~~ ~Z., ,_,,+.,..-&;;:a;a\:'~"'''L8''-;~'1::1'-'='''':V'-''-'--'.

Poat-Run Calibration Ch.ckl

Standard Ga. Fin.l R,adin!} Delft Allow,d Drift.

Z,ro NO " ppm 4 I ppm ~2 ppm
Z,ro 02 ,

X .d .
~0.:; X

1,ro CO2 , X
, ~ ~0.4 X ..

Mid-l.v,l NO b ppm " ppm ~2 ppm
Mid-l,v,l 02 / X ,V X - ~0.:; %
Mid-Iev,l CO2 ;'£"1. t2 "I. ~0.4 X

S-420-1
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INTERPOLL LABORATORIES
St.tionary Ga' Turbin. NOn Dpt.rmination

EPA M.thod 20-S.mpl. Point R.cord

~/ I
Pre-Run Calibration.

JOb~',e ~ Wrl'l"'H:L Op.r.tor(,) €rtIwU,",
Sourc. CEMS. TEeO Hod.l 10 NO~ nalyz.r
Dat.~ T8.td Run ~ Mod.. Vl'I0.. 0 NO

FuVi Hodel 3300 NDIR ~O.

Barometric pres&ure JI~,''1 IN. HG. Te18dyne Hodel 320 O.
Ambient temp: Wet bulb ~-F. Moistur. removal: Via Model HK-l

Dry bul b tk 'J.,. -F. __ Conden.er ,

@,O;)

Z-7

,.

Instruments zeroed and sp.nned prior to start of run with %.ro vas and

~ ppm NO (Mi d-l evel )
~ % v/v Co. (Mid-level)
~ % v/v O. (Mid-level)

Vendor:
Vendor.
Vendor:

Scott Speeialty Gas
Lind,
Lind.

Trav.rse Time Time at Diluent (% v/v,d). NO.. •
Point CHRS) PointCmin.) 0 CO. 0 0. Cppm,d)

1 &-fl' ~~..r6 ..... l 'Z.- /Y: r ~~

2 C-·<l /(,r' 1..- J, 1..-- /0/, ([' 6~, 7-
::; /)·2· I?d '- ... ., tJ I~ 7 I QI-
4 ~-:. "7 17 /) .t'" el. r.1 /~~ ~7

5 E-V 17'7 ;l.. I, L.. ;~t ~7
6 t=-t, 171 " aiL. -r, ) I'~ ~ ~7
7 F-7 /'1/2- 7- l.8' /~ '/ 4~
8 F-i / '7/ 'I 'i- z., 7 /~-r ~~

_i:fllitJi~r;~1f~~ AVlr.g.s: 3. i>~ .,,~ 7/ D',~. .. .... :=r:cir;,;:t"'~.~ ..·..-m.._······.;;:;:.:;·.

Post-Run Calibration ChIck:

,,

St.nd.rd G.5 Final R••din; Drift Allow.d Drift.

2.ro NO (J ppm , ppm ~2 ppm
Zero 02 II %

=1=%
~0.5 %

- Z.ro CO2 t'J % % to. 4 %

Mid-level NO £ ppm ~
ppm t2 pplll

Mid-l.vel 02 , % % to. 5 X
Mid-l.v.l CO2 . % () % to. 4 %

S-420-1

F-S



INTERPO~~ ~ABORATORIES

Stationary Gas Turbine NOn p,termination
EPA M,thod 20-Sample Point R,cord

,. .:Job <! '~~~tI''''''L~LL.4.-Sourc.~ : __'.....__
Date ,:2; ~- Test I!I R;.os

earometric pressure :~.a'l IN. HG.
Ambi ent temp: Wet bul b Cd -F.

Dry bulb ,~ -F.

Pre-Run Calibration:
".

Operat~r(s) ~-~~~t!J>4At
CEMS: TEeD Model l~O~ Analyzer

Mode: ~C?.. 0 NO
Fugi Model 3300 NDIR ~02
Teledyne Model 320 0.

,~~u.e removal. Via Model MK-'/f{- '-t z Conden.e.·

Instrument, zeroed and spanned prior to start of run with zero gas and

S1l' ppm NO CMi d-level )
~ Yo vlv CO2 (Mid-leve])
~ Yo vlv O2 (Mid-level)

Vendor:.:
Vendor:
Vendor:

Scptt Specialty Gas
Lind,
Lind,

....

Traver.e Time Time at Diluent (Yo vlv,d). NO.. •
Point (HRS) Point(min.) 0 CO2 0 D.! Cppm,d)

1 ,5-ey 17J~ ~ 1.1- /.6-;3 ~~
2 ~-i" /?.J'7 2- ?~ /~, :$ I~~

3 D- 9' I? ~" -z..... 1. I) 1..1': ,).,. ~ ~
4 r-7 ~?~S 2 J, ~ Ir. ~ ,~ -r-.
5 e- ~ J7'J1S-

-

~. "'I- I~-' ~ &~.~-;L...

6 ;: - ~ "J1 ~ 1. L ~.s: V &8'
7 F- '7 I"?r~ 'Z. 2.1 /r, S #':?
8 p- r 17 .>-2,... "'Z.- ~,9' /~ / ItS 7
1!i:f~~i::'!tiii!'"~m·W:iii~~~: Average.S: '"$. tJt J ,-: z<l ~(., 'z-.. ·..·_··~·::.5·· ..·'·i~~;:1~~~··

Post-Run Calibration Check:

Standard Ga. Final Readin9 Drift Allo':'ed Drift

Z.ro NO ~-ppm ~ppm ~2 ppm
Zero 02 Yo 7- t,0.5 7-
Zero CO2 7- 7- t,0.4 7-

Mid-level NO .~ ppm 0 ppm _ t,2 ppm
Mid-level 02 ~~ r•• 7- II 7- 1°. 5 X
Mi d-level CO2 • ..s- 7- t2 7- ~~.4 7.

F-7
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INTERPOLL LABORATORIES
.S~AtipnAry GA, Turbine NOx PltereinAtion
EPA Method 21-PreliminAry Diluent TrAver.e

(Oxygen)

Turbine 7 l'1.nuf. fA-'.' ""'I~~.--__---_...._--------..
Turb i ne SIN ..:.c.;:t..IV;..:S__:::~:";\.~~=--=~--::II=--__
Te.t t () D.te / - Z-/-f'
Stack dimen. I ....' X ~ III IN.
Barometric re,sure IN. ~a.

Operator, , ~~~
Probe length I ~ IN.
Probe liner m.t.ri.l: sse

*** Ti me ,t.rt I! ,~# HRS
*** Time end ~ Ill) GJ HRS Flow aeometry

Oxygen TrAver•• DatAl

* * * * * * * * Oxygen (X vl.v,d) * * * * 9: * * *

Point e

Point 7

Point 6

Point 5

Point 4

Point 3 ",-

Point 2 ,
Point 1 -(

Port A Port B Port C Port D Port E Port F

S.lected Sampling Poin~. for NOM Te.~ingl

Point
Point
Point
Point
Point
Point
Point
Point

1: 8~ r
2: •
3: P-t:
4: ,,-

~: -6: '7

~: --\
1. Use the sa.e .easure.ent syste. ~OT this .et o~ ••asuTe.ehts as that

used ~or the HOx deter.inatiohs. Syste••ust be calibrated prior to
the start o~ the traverse and the calibration checked a~ter the trav.T••
is coapleted. U.e the Hid-level oxygen .pan gas ~or this check.

2. After the traverse is co.plete and the calibration veri~ied, select the
e traverse points Nith the IONest oxygen levels and record above.

5-420-41
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3f1~
OIL

INTERPOLL LABORATORIES
St.\ion.ry Q" Turbin. NO, p.\ermin.tioo

EPA Method 20-S.mpl. Poin\ Record

Job dlry ~r PW"e0 lL&
Source .....Ala.!'u'~2.~ ......__~......_
Dilte l - ii "Si' Test l1.. Run· L
B.rometric preS5ure ""S1,,rJ,
Ambient temp: Wet bulb

Dry bulb

Pre-Run Calibr.tion:

Operator (.) F r/@~.k'JJ~4'.....e _
CEMS: TECO Model 10~K AnAlyzer

Mod.: ~~.. [] NO
Fugi Model 3300 NDIR EOa
Teledyne Model 320 Oa

Moi5ture removal: Vi. Model MK-l
Condenser

/1

..

In&truments zeroed And &p.nned prior to 5tart of run with zero QA5 and

.,~ ppm NO (Mid-level) Vendor: Sc;pt\ Specialty Ga5
.~.9C X vlv cOa CMid-level) Vendor: Unde
IZ'f/ X '11'1 O2 (Mid-level) Vendor: Lind«

Tr.ver•• Time Time at Diluent (X v/v,d)* NO.. *
Point (HRS) Point(mino) 0 COa 0 Oa Cppm,d)

1 8-~ I~/ "Z,... J; ;L- /~~ /3 j)

2 B- h 1;1.."1 .;L. /, -z. n,.s- / Y, Z-

::5 11.- { /l).c ;./ -".- ;,1/ I~I r )~. <b
4 D- r /1 D/~ I.- /, ",....... /q, ..J IV
5 D- " ,.ei £..- Ir z,. /</ r it/. l/,

6 D- '? 17,/1> 1-'
I, V 1<'(, 3 Ill.~

7 f)- <& , ),1 "V ",. I, V' Iq, "1 Iy' r
8 r « 17/S -z--. I, 1,....-- /~ s- /3,
~1f~~~~~t~~ttf~!~~~~Jt.: Aver.g.s: I , '"L /'1 I(-S;- I! 7t

Post-Run C.libr.tion Ch.ck:

St.ndard Gas Final Reading Drift Allowed Drift

Zero NO tf) ppm c:> ppm :!:,2 ppm
Zero 02 f) Yo :k X ±.005 X
Zero CO2 II Yo Yo ±.004 X

Mid-level NO ~ppm , ........... ppm :t2 ppm
Mid-level 02 ~7. tJ X :t0 05 1-
Mid-level CO2 X 0' 7- ±.004 Yo

G-3
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3f1w'
OIL

INTERPOLL LABORATORIES
St.tion.ry B•• Turbine NO, petermin.tion

EPA Methpd 21-I.mple Point Recprd

"
Test LL Run .1=:.

8arometr i c pressure 51, Sh IN. HG.
Amb i ent temp: Wet bul b '16 -F.

Dry bulb 6 -F.

Pre-Run Calibr.tion:

Operato,. (a) r rtfl,*,"'" '" (
eEMS: TECO Model l~Ox Analyzer

Mode: ~~. D NO
FuOi Model 3310 NDIR eO.
Teledyne Model 320 O.

Moisture removal: Vi. Model MK-1
Condenser

Instruments zeroed and spanned prior to start of run with zero oas and

lit ppm NO
-:-3~.';;"~J.: -% v I v Co.

11,99 % v/v O.

(Mid-level)
(Mid-level)
(Mid-level)

Vendor:
Vendor:
Vendor:

Scott Specialty GIS
binde
I:.i nde

-
Tr.verse Time Time at Diluent (% v/v,d). NO.. •
Point (HRS) Point(min.) 0 CO. 0 0- (ppm, d)

1 B-~ /],-1; 1 -z-..
I· "'Z- /<! 7 I }...;g'

2 B- ~ /7.- 7 1 L-- /, 2- /l. 7 I~

3 p-~. I '21 V z.-- /, V- /<;; 'i' I]
4 D- ..s- /'2- 'J,Y ~ /, l- It, 7 /Y!
~ IJ- ~ I:?~ Z- - I: 2- I~~ '7 /'1; Z-, r" ~

6 0- 7 /t rf l- /;0 /E, t, / ?,,7'
7 D- <{ /..J. V, J- I, Q If~ (, I ~/
8 .t'-~ ILY.! 2- I, 'Z- I<r, ? 13,~

~~~~~~~~ej~:~::£:~:: Averages: /,Ir 16 /,t " 'If

Post-Run C.libr.tion Check:

Standard Galt Drift Allowed Drift

.. Zero NO
Zero 02
Zero C02

Ia
ppm
%
%

, ppm

~. %=a=%
:t:? ppm

:to.5 %
:t1.4 %

Mid-level NO
Mid-level 02
Mid-level C02

:t2 ppm
:t1.5 ~

:t1.4 ~

G-5
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3Mlv'
() / L

INTERPDLL LABORATORIES
St.tion.ry Ga. Turbine NO. peterminatipn

EPA Method 21-S.mple Point Record

Operato~(a) ~~~(~;>~ ___
CEMS: TECO Model 11 NOx Analyzer

Mode: 0 NO. n NO
Fugi Model 3311 NDIR Eo.
Teledyne Model 321 O.

Moiature removal: Via Model MK-l
Condenser

HG.
-F.
-F.

~Pre-Run Calibration:

Job 1"/7V 6' fiElkT7.enue
Source ,"A7.i~~~7~~ ~ --==-
Date /- &,-if T.st. t£ Run .3.

Barometric pressure '"$l'cS-6 IN.
Ambient temp: Wet bulb ~~

Dry bulb +,,1

,.

Instrument. zeroed and spanned prior t.o start of run wit.h zero va. and

ppm NO (Mid-level)
% vlv Co. (Mid-l.vel)
% vlv 0. (Mid-level)

Vendor:
Vendor:
Vendor:

Scott Speci.lty Gaa
-Linde
Linde

Traverse Time Time at Diluent (% v/v,d). NO.. •
Point (HRS) Point(min.) 0 CO. 0 0. <ppm,d)

1 b-S- Fl $"'3 7- I, "'I. J<i, "7 I/, .5-

2 D- b I-"rr 7- I, "2- 1«,1:, /ZcS
:3 p- ,/' /7:rf '-z.-. .;11- /i:? / J. I 7
4 1)- ..$- I'!U "L ~ 1- /</, 3 ~ '7 fl

" "'..
~ f)- 6 /30 z.. "'L -I, 1- /~.3 /.~
6 D~ ? J~I'; 'L. ~ L- / $', :5' /J/. I

7 ()- ~ i '!~6 2- I, / /S'. J t,/ L/.

8 pt / :l~;P 2- /'/ /Y. 2- / j,~

~t~~1~1~~t:~g~t~~~E.: Averaves: /, /1 J~ c1~ 1'5. 'J I

Post-Run Calibr.tion Check:

..

St.-nd.-rd a.-s Final Reading Drift Allowed Drift

Zero NO III ppm -$-ppm ~2 ppm
Zero 02 ±x % :to. 5 %
Zero CO2 % 0 % :t

'
• 4 %

Mid-level NO -::f!:l::. ppm 4 ppm ~2 ppm
Mid-level 02 , 7- % - :to.~ %
Mid-level CO2 "!,,,c % t2 % :t

'
•4 %

5-420-1
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; I

INTERPQLL LABORATORIES
Statipnary ea. Tyrbine NO. petermination

EPA Method ZI-Zwcp • Calibratiqn D.ta

Job ~~,...
Turbine
Te.~ JL- Run
Operator

NO.. Calibration.

•••
Cylinder

VAlue
(ppm) Pre-Run Post-Run

Difference
Fin.l-Init.ial

(ppm)

/'It ,

o

I'Mid level

High level

Oxygen Calibration:

Analyzer Response (X)
•••

Cylinder
Value
(~) Pre-Run Post-Run

Difference
Final-Initial

. (X)

Zero gas o tJ
La... level

Mid level

High level :J6 ."19 z./, /)

C02 Calibration:

AnAlyzer Response (X) Difference
Final-Initial

(;. )Post-RunPre-Run

ID.~

Cylinder
••• Value

(;.)

Zero gas Il)

La... level~..

Mid level 3,'19
High level /D.O~

5-420-6
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INTEBPDLL LABORATQRIES
Stltlgnlry GI. TyrbiD. NO. p,t.rmination

EPA ",thAd 2I-ZWCQ • Calibr.tign PAta

NO.. C.libr.tion,

***

Mid l.v.l

High lev.l

Cylinder
Value
(ppm)

lZl

:~

Pre-Run Post-Run

Difference
Fi nal-Ini ti.l

(ppm)

Oxygen Calibration,

Analyz.r R.spons. ('%)

***
Cylinder
V.lu.

('%) Pr.-Run Post-Run

Diff.r.nc.
Final-Initial

('%)

Zero g.s lZl

Low level~
Mid l.v.l

/2,~ ~
High l.vel ~

C02 Calibration:

Analyzer Response ('%)Cylinder
*** Value

('%)

Z.ro gas lZl

Low l.vel~
Mid l.v.l 3.'17

High level~

Pr.-Run

-.-

-:f.r

G-ll

Post-Run

Differenc.
Final-Initial

('Y.)

S-420-6



INIEBPOLL LABORATORIES
Itatlpnarv eA. Turbioe NO. pwtermination

EPA Methpd 21-ZwrR • CAlibrAtiRn Oat.

NO. CAlibrAtion.

AnAlyzer Responae (ppm)

- ***
Cylinder

Value
(ppm) Pre-Run Post-Run

Difference
Fin.l-Initi.l

(ppm)

Low level

Mid level

High level

Oxygen Calibration:

***
Cylinder

VAlue
(X)

Analyzer Responae (X)

Pre-Run Poat-Run

Difference
Final-Initial

(X)

Zero gas

Lo", level

Hid level

High level

C02 Calibration:

***

Zero g.a

Lo", level.-

Mid level

High level

Cylinder Analyzer Response <x,>
Value

(X,) Pre-Run Poat-Run

I) tJ eJ

G-13

Difference
Final-Initial

(X,)

9-420-6



INTERPPLL LABORATORIES
Itltlanlrv G•• Tyrbine NO. Determin.tion

EPA M9thpd 2m-Zero. Calibration Dat.

NO. C.libr.tion.

An.lyzer Response (ppm)

***
Cylinder

Value
(ppm) Pre-Run Post-Run

Difference
Final-Initi.l

(ppm)

La... le"'el

Mid le..,el

/&

~EF'l':~iiiEliTffi~'ii~:: _i:;.;;.:·.:~.·.·~.:~~.·.·.5i_.·:~.·.iE....~.~.~.:~.:.:•....~.:".•.~t=._..:~.~•.•._.•..~
~.·..···_"··"'r····T'···.·.1 ......... - . _.::. --

Difference
Fin.l-Initi.l

('X)Post-RunPre-Run

.---
Cylinder

Value
('X)

.:ItJ. "

***

Mid le..,el

Lo... le..,el

***
Cylinder

Value
(7.) Pre-Run Post-Run

Difference
Fin.l-Initi.l

(7. )

1'1,'4 le"'el

9-420-6
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INTEBPQLL LABORATORIES
"_'lpn_ry Sa. Tyrbine NO- Determin.tion

EPA Metbpd 2I-ZerQ • C.libr.tipn D.t:.

Job r.
Turbine
Test: .J.;...
Oper.t:or

NO.. Calibrationl

An.lyzer Respon.e (ppm)

***
Cylinder

Value
(ppm) Pre-Run Post:-Run

Difference
Fi nal-Ini t:i.l

(ppm)

Zero gas

LC* level

Mid level

llJ

,~

~ -------
Oxygen C.libr.tion:

Analyzer Response (X)

***
Cylinder

V.lue
('X) Pre-Run Post-Run

Difference
Fin.l-Initi.l

(X)

Zero g.s

Low level

Mid level

High level

lit P

C02 C.librat:ion:

---- _---------- ~;:~:f.1iitil'"iiii;;;·: :-~::.=:~.;:=-_;.i=.;.:;1:~~~:~ ~ ..-. 0 r- "'-p" _ _ __

Differenc.
Final-Initi.l

(%)Post-Run

? .r

Analyzer R.spon•• (X)

Pre-Run

llJ

Cylinder
Value

(7-)
***

Zero gas

Law level..

Mid level

High level

S-420-6
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Job
Turbine
Te.t ~
Operator

NO.. CaUbr.tionl

INIERPQbL LABORATORIES
B\a\ipnary Sa. Tyrbin. NO- Qltwrmin.tion

EPA "-thAd 2I-ZerQ , Calibratiqn Dlta

Analy%er Response (ppm)
***

Cylinder
Value
(ppm) Pre-Run Po.t-Run

Difference
Final-Initial

(ppm)

Zero 'Ill.

Low level

Mid level

High level

Analyzer Re.pon.e (%)

***
Cylinder

Value
(%) Pre-Run Post-Run

Difference
Final-Initial

eX)

Zero ga.

Low level

Mid level

High level

C02 Calibration.

It o

------- I't 9 , /
;{-;·!;-I·!S55·Z:U:••-•••~5£-=~=~.~·:. :::':;'~-Il~i*!'~-!~~i*==5-:*~:-- "'. --- --- -.. ~_=...:.~.~::.::. .•_.~......~.iii.....~._-••••••••~:~..~
~='i'.".'.''''''-'''''''''''''--'''_'' __ _ __ _

Analy%er Response (X)Cylinder
*** Value

(;.)

Zero ga. It

Low level -""'".,
~

Mid level 3,1/9
High level~

Pre-Run

IJ------

G-19

Post-Run

Difference
Final-Initial

(;.)

5-420-6



Interpoll Laboratories
(612)786-6020

o 15 30 45

'.

ADDRESS

Visible ~issions Fo~

OBSERVA T101f,,~ TE
I - 'L-/-.. "I

START TIME.
/~:5 ty

NEe
IM/~ 0

STOP T1ME
/~yp

'5 30 45

PROCESS EQUIPMENT

SOURCE ID NUMBERN."
OPERA TlNG MODE

I

2

3

5

31

32

33

34

35

CONTROL EQUIPMENT OPERA TlNG MOOE 6 /J 17 t7 ~ 36

7 - 37
DESCRIBE EMISSION POINT

START STOP 8 3B

HEIGHT ABOVE GROUND UVEL HEIGHTRELA TIVE TO OBSERVE~ 9 39
START STOll START STOP 1-'-0~-~--+-+-+-40-1--+--+-~-~

DISTANCE FROM OBSERVER DlRICTION FROM OBSERVER ......-+--+--1--+--+--+--+--+--+-~
START STOP START STOP 17 I 4'

DESCRIB!!-MISS~ONS 12 I 42
START ,~ STOll '"'7~-"" . t::J

13 I 43
EMISSION COLOR PLUME TYPE: CONTINUOUS Cl 1--+--+--+--+--+--+--+--1--+---1
START '7?~.... ~TOp ')? .. d FUGITIVECl INTERMITTENTCl 14 I 44

POINT IN"THE p~UrE AT WHICH OPACITY WAS DETERMINED 16 46

START 716 k...._ I STOll '7 47

WA TER D,IIOPPTS PRESENT: IF WA TER DROPLET PLUME: 15 45
NOt! YESC ATTACHEDCl DETACHEDO

DESCRIBE BACKGROUND 1B I 48
START, ~,_-" ~D.~' STOP~ /1. I I

79 I 49
BACKGROUND COLOii' SKY CONDITI~N~ sr-
START RLob e STOP /.?t'4i~ STAR~i,*,"~Topnid r!.,20 50
WIND SPEED WIND DIRECTION 27 57
START v - ·5- STOP N START....v STOP .AI l---+-_......_~-+--+--+--+----1r--+-""""'1

22 i 52
AMBIENT TEMP. WET BULB TEMP. IRH.p.rc.nt
START J/ Z, STOP 4 "Z.. 'L/'~ 23 I 53

24 54
Dr.w Nonh Arrow

o
X Emission Point

25

t, 26

27

28

55

56

57

58

29 59

Sun4 Wind~
plu",. .nd =
St.clr

ObSMlIBS Position

,«JOt

30

AVERAGE OPACITY FOR ~
HIGHEST PERIOD 0
RANGE OF OPACITY READINGS

MINIMUM

60

NUMBER OF READINGS ABOVE

" WERE

MAXIMUM

COMMENTS OBSJiRVER"S SIGN~'" II,. . DATE,.,,,,
~""'7"_" ~ ioll." /-7/-"("7

I HAVE RECEIVED A COpy OF THESE OPACITY OBSERVA TlONS
SIGNATURE
TITLE IDATE VERIFIED BY DATE

G-21 ......
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INTERPDLL LABORATORIES
Itltlpnlry qf. Tyrbln. NO. prt9rmin,tioo

EPA "-thod a'-Ilapl. ppint Bacprd

Op.r.to.... (.) r /""~A'/d2£e
Source CEt'lS: TECD Modal UI~OX An.lyz.r
OAt. 1- ~'-99 L I'Iod9: ~~ D NO

/.'.4'c 1''''1) - :;I4J,' M:.! Fugi Modal 3300 NDIR eO.
a.rometric pressure 'il4,..$-t, IN. HG. Ta1edyne Model 320 C-
Ambient temp: Wet bulb~ -F. Moisture ramov.l: Vi. Modal MK-1

D,V bulb~-F.~~ I Canden..'

Pra-Run C.libr.tion: ~~
Instruments zeroed Ind splnned prior to start of run with ~ero VIS .nd

ppm NO (Mid-lavel)
1 v/v Co. U1id-lavel)
1 v/v 0. (Mid-level)

Vendor:
Vendor:
Vendor:

Scott Speci.lty Gas
Lind.
Linde

Tr.versa Time Tim••t Diluent (1 v/v,d). NO...
Point CHRS) PointCmin.) 0 CO. D 0. Cppm,d)

1 ,I! _.::>- 11'" -z.-- ~. 'I' /S;O 7.5
2 B- ,~ /711 Z 1. t/ /~-:tJ 7~.r

:- p-¥ 17/3- ~ :J, r / oS-; t:J 71;, ..s-
4 b- .r 17/~ ;l.. it r /"~/J 7~·V-
:; D- ~ 17/6 - ~ '5, y /S-eJ 7~,P

6 /)- 7 /7/?' ~ J:~ /'7{ ? ~,e?

7 IJ-C' /7Z-P 2-- 7," /~'~ 7.Y
8 E-g" /72:3 '2--' ~2-- /Y,,9 77
=~~·!ifi;ri"~-r-:ifZ~-===: Averavas: 3. '3 'L- II/, Ie- 75".'7:;;;r.;-··_·-.-·_-....r::s··i·~____ ;.=m==....".. • -.

Post-Run C.libr.tion Check:

St.nd.rd G.s Fin.l Reading Drift Allowed Drif t.

Zero NO

~r
p ppm ~2 ppm

Zero 02 b 1 :tea.:; 1
Z.ro CO2 t) 1 toll.4 X

Mid-1eval NO 'i" ppm tJ ppm ±2 pPIll
Ml d-leval 02 ,~ 7- - ±1

:til.:; X
Mid-leval CO2 ;l.,;rX 7- ±8.4 X

S-42ID-l
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INTERPDLL LABORATORIES
Statipnary Ga. Tyrbin. NO. pe\.tmin.tion

EPA "-thpd 21-S••pl. Ppint R.cprd

Lind.

Scott Sp.cialty Gas
Lind.

of run with z.rq va. and

V.ndor:
V.ndor:
V.ndor:

Op.rator(.) ~'2.-'
CEMSI TECO Mod.l 11 NOx Analyz,r

Mod.. D No.. n NO
Fugi Mod.l 3310 NDIR fo.
T.l.dyn. Mod.l 320 0.

Moistur. r.moval: Via Mod.l MK-l
Cond.n••r

In.trum.nt. z.ro.d .nd sp.nn.d prior

'It ppm NO (Mid-l.v.})
-~ - ~ v/v Co. (Mid-l,v.l)
~ ~ v/v 0. (Mid-l.v.l)

Pr.-Run Calibrationl

~ ..b t'(T~,..,rr<""'(;; <
Sourc. I.' ,
Oat.3E T.st l Run.!;

B.rom.tric pr.ssur. 1,. ,,~t I!: HG.
Ambi.nt t.mp: Wet bulb .J~ -F.

Dry bulb fp -F.

Trav.r•• Tim. Tim. at Oilu.nt (~ v/v,d)* NO.. *
Point (HRS) Point(min.) D CO. D 0. (ppm,d)

1 I.! - .r /13'1 7- -S,¥ 15:1 75
2 B- ~ 17j~ z.- 3, ll- ,r;o '7~
:s P-y /7J/ ~ ,Ip/ /5,0 7~

4 IJ- .r /1'1/ .2 7..~ I~~· 7.5-
:; b- -; /7'/3 c:a2. 7. yJ It/, g 7..1-
I;, /)- J 17t/J ~ 3, 2- /r, g 7S-
7 D- f 171/7 ..2- '3, tl- /~ p 7~-

8 F-f /' 7.r~ 'Z..- 1, '"2.- l'Y,r 7~, .r-
~Jiif.f:'"f.~mi"fi;w·ita;i~~"ii?F-;;;:P: Av.rag.s: 1. ~ 1~~8 ,,. VI=-.;...;-;.;-•.-:"'.;.-•.;;..-........,.••- ........._..... _....

Post-Run Calibr.tion Ch.ck:

St.nd.rd G•• Fin.l R.adln; Drift Allow.d Drift

2.ro NO , ppm ." ppm :!:-2 ppm
2.ro 02

±~ ±~
:!:-0.:5 ~

l,ro CO2 X :till. 4 X
- -

Mid-l.v.l NO 119 ppm ~ I ppm :t2 ppm j

Mi d-l.v.l -02 - :£¥X (2 ~ :t1ll .:5 %.
Mid-l.v.l CO2 • • Y. . , X :!:-1II.4 %.

S-420-1
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INTERPOLL LABORATORIES
St,tion,ry G'I Turbine NOn D,termination

EPA M,thod 2m-S.mpl. Point Record

,.

Barometric pr••sure §'t'. C-6
Ambient t.mp: W.t bulb

Dry bulb

Pre-Run Calibration:

IN. HG.
~A- -F.

#21 -F.

Operator (10) __tr__~;r==~ ---------------
CEMS: TECO Model 10~~ Analyz.r

Mod.: ~~M D NO
Fugi Mod.l 3300 NDIR CO.
T.l.dyne Model 320 0-

Moistur. removal: Via Hodel MK-lott7- ( Condenser.

Instruments zeroed and spanned prior to start of run with zero gas and

ppm NO (Mid-level)
1. v/v CO. (Mid-level)
1. v/v O. (Mid-level)

Vendor:
Vendor:
Vendor:

Scott Specialty Gas
Lind,

Traverse Time Time at Diluent (1. v/v,d). NO.. •
Point (HRS) Point(min.) 0 CO2 0 Oz (ppm, d)

1 ,S.J It ,~ 2.- ~, '-! Is-. ?J 7:s:-i
2 13-6 /g~ -z-- "1, LI Ir tJ 7'
3 /J_'/ /!,/I z--- 1, Jt~ It~ , 7J"r-
4 lJ- r 1~/3 "Z- ~," ItJ,tZ 7/.r-
5 j)- b JtlJ L-- S,S- /~!Jl' 77
6 ))-7 /8 If "'2.- 2. I .1.~ ;4:1 7~
7 p- f' I~ 'to V· "'g, 0/ It./, 7 7<{
B t~- rt If 23 2--- 5.· Y /s-;~ 7~..s-

!!¥iiJi::'i:f£l~iii~~~~t"=f~: Averag.s: 'J.c1:! /t(.f/r 7~, 9/

Post-Run Calibr,tion Ch,ck:

St.ndard Gas Final R,adin9 Drift Allowltd Drift

Z,ro NO t:j ppm ~ ppm ~2 ppm
Zero 02 $ 1. • 1. :to. 5 1.
Zltro CO2 Yo a % :to. 4 1.

Mid-level NO ~ ppm I!J ppm :t2 ppm
Mid-l.vltl 02 I-? 1. I!I -1. :to. 5 X
Mid-l.vel CO2 t&f: 1. a { 1. :to. 4 1.

G-27
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INTIRPCIL L LABORATORIES
Sta\ipnarv Ba. TYrbine NO. petermin.t ion

EPA Method ai-Zero. C.libratign p.ta

NO.. CaUbration:

*••
Cylinder.

Value
(ppm) Pre-Run P05t-Run

Difference
Final-Inibal

(ppm)

High level

o

I~

"
Cylinder An.lyzer Response (X) Difference

*•• V.lue Fin.l-Ini ti.l
(X) Pre-Run Post-Run (X)

Z.,..o g.s 0 # P ~
Low level ~ ~- WlfIi5iIiIif!l=!f!fi5:1 ~~~~~~:~•._.n;;;.................._&.......

Mid level
~~.'f / t. 1) /:1.0 7J

High level ~1J.'I9 Z/. f) ~·iliii=;mf£f.!f;-a;-= ,::~~""~~-£.;;•.;;.,......e._.•_ ..;;;.;_.:;o••M.j ~·..··~···.·~E·····"T···"'·rr·.·

C02 C.libration:

10.o:z.. /6. <I

Analyzer Re.ponse (X)
••*

Zero g.s

Low level

Mid level

High level

Cylinder
V.lue

(%)

o

Pre-Run

..~

Post-Run

Difference
Fin.l-Initi.l

(%)

5-420-6
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Job
Turbine _~_
Test.
eper.tor

NO. C.libr.tion.

INTgRPOLL LABORATORIES
St.'ignArY '.s Tyrbine NO. Determination

EPA Metbod 21-Zero • C.libr.tign Dita

Analy%er Reaponae (ppm)

***
Cylinder

Value
(ppm) Pre-Run Poat.-Run

Differenc:e
Fi nal--Ini t.i al

(ppm)

Zero gas

Low level

High level

Analyzer Re.ponse (X)
***

Cylinder
Value

(X) Pre-Run Post-Run

Differenc:e
Final-InitiAl

(X)

Zero ga. II

Low level~
Mid level /Z.R9

High level~

C02 Cal i braU on:

Cylinder Analy%er Reapon.e (X) Differenc:e
Value Final-Ini ti Al

(i. ) Pre-Run Post-Run (i.)

II & eJ' d!:'

***

Zero g ..s

Low level.-
Mid level

High level

~ .----------
~ .. r

8-420-6
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IN[EBPDLL LABORATORIES
Statipnary ga. Turbin. NO. Determin.tion

EPA ",thad 2I-ZIrR • Calibratign p.ta

Job ~,~
Turb i ne _7t1&-- ..:.:
Test. d Run~__...
Operator _ ...........L4al1......:O~,.~----

NO. Cal i brati on I

"

An.lyzer Response (ppm)Cylinder:/
*** V.lue

(ppm)

Zero g.s m

Low level~
Mid level 1/1'

High level v----
Oxygen C.libration:

Pre-Run Post.-Run

Difference
Fin.al-Init.i.al

(ppm)

Analyzer Response (X)
***

Cylind.r
Value

(X) Pre-Run Post.-Run

Differ.nce
Fin.al-Initial

(X)

Zero gas m

La... level -------Mid level "·~f
High level ~-

C02 C.ali brat.i on:

Analyzer Response (X)

----.---,...rli~~·-::i~==r.H~A;A:
~ ~i·-·-····';';".···T·-··-·-··--··

Cylinder
*** V.lue

(X)

Zero g's 0

Low level ---------.-
Mid level 3,'/9 .

High level~

Pre-Run

? .r

Post-Run

Difference
Final-Initial

(i. )

5-420-6
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Interpoll Laboratories
(612)786-6020

Visible E,issions FOnl

DESCRIBE EMISSIONS

START li/UI~ STOP ~1A!t!...

WA TER DROPLETS PRESENT: IF WA TER DROPLET PLUME:

N06!t"'YESCJ ATTACHEDO DETACHEDCJ

OBSERVATIONf TE START TIME STOP TIME
I-I~ .. •~ 1111/ II~

i~ .~0 15 30 45 Mt 0 15 30 45

I t1 , /) ;; 31

2 tJ' I tJ IJ 32

3 ~ A ~ I 33

4 ~ t7 ~ P 34

5 t7 ~ /) t3 35

6 ~ "
, ~ 36 -

7 37

8 38

9 39

10 40

11 41

'2 42
,

43'3 I
14 44

'5 45

16 46

17 47

" I 48

19 49

20 50

2' 51

22 52

23 53

24 I 54

25 . 55

26 56

27 57

28 58

29 59

OPE1ATING MODE
r..i.A~ ~Jl.h

OPERATING MODE

STATE 1111'
NtJ

SOU!'FE ID NUMBER
/VI 7

o
Draw North Arrow

SKY CONDITIONS

STAR..-A· • -TOP7~'~
WIND DIRECTION

START N STOP AI
WE,~LB TEMP., RH.percent

STOP

)l Emission Point

STOP Ilf

PHONE

SOURCE NAME

t. /7:1 ~T U"", T1, I'll' "

EMISSION COLOR PLUME TYPE. CONTINUOUS CJ
START N~TOp AI~# FUGITIVEO INTERMITTENTO

ADoRESS

HEIGHT ABOVS GROUND LEVEL HEIGHTRELATIVE TO OBSERVE"

START 1I~ STOP START STOP

DESCRIBE EMISSION POINT

START STOP

Source Layout Sketch

CONTROL EQUIPMENT

PROCESS EQUIPMENT

DISTANCE FROM OBSERVER DIRECTION FROM OBSERVER

START UA ' STOP START _ STOP

DESCRIBE BACKGROUND
START4.,,., {~~I #~J,J

POINT IN THE PLUME AT WHICH OPACITY WAS DETERMINED

START STOP

BACKGROUND COLOR

STARTtI. ~~,jSTOp

AMBIENT TEMP.
START ¥, STOP W

WIND SPEED

START ~,

Sun-9- Wind_
Plum. lind ==
Stllck

Obs.,.,.,s Position

r«JO'

30

AVERAGE OPACITY FOR.
HIGHEST PERIOD 0
RANGE OF OPACITY READINGS

MINIMUM

60

NUMBER OF READINGS ABOVE

'" WERE

MAXIMUM

OW'!:!J,.9.NAME,. (I'j INT)t!" .... 61·~ ·G~

I HA VE RECEIVED A COpy OF THESE OPACITY OBSERVA TlONS
SIGNATURE

COMMENTS

TITLE _IDATE

CERTIFIED ~Y~.

,ei/t'A-
VERIFIED BY DATE·

G-35
S-0079R
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INTERPOLL LABORATORIES
Statipnary Gas Turbine NO. P.terminatipn

EPA MRthpd 2m-Slmpl. Point Record

OpRr I tor (.) .;.L,£",~~;ftf.=a::NI!:&:;;;~-'lI"iKt~ _
CEMS: TEea Mod.l 10~Ox Analyz.r

Mod.: ~o. [} NO
Fugi Hodel 3300 NDIR e02

BlromRtric pressure J•• "-Z IN. HG. TR1.dyne Model 320 O2

Ambient temp: Wet bulb 3(# -F. Moisture removal: Via Hodel MK-1

Dry bul b yiP -~7r "'} .'7 Condenser'

Pre-Run Calibration: ~ ~~
Instruments zeroed and spanned prior to start of run with zero gas and

"!S
~LE1I.

ppm NO CHid-level)
X v/v CDz CMid-levRI)
X vlv O2 CMid-levRI)

Vendor:
V.ndor:
VRndor:

Scptt Specialty Gas
Linde
LindR

Traverse Ti"•• Tim. at Diluent CX v/v,d). NO.. •
Point CHRS) PointCmin.> 0 CO2 0 Oz Cppm,d)

1 q-C II YL- a- 1.9 /~ •.:f "32-

2 13- ? 111I'I .z- I, 9 It I 4 ~ Z.~-

3 D-t! 11'11 z. 2.d /~, S- 3£1
4 .D- ,J- /1 'If '2.r :J..~ II,. S-- -:!> r, r
~ o- f, 1J.r1- "2.- Z • t? /&. l- 33'
6 J>- 7 II .rs "2,.. /, r II.t:' "1'J,?
7 D- fS /1 !,-~ ? ,,1 II. I? 3Y
e e-f nsf 1.-

I, "
~ Ie 'Z. 7y

ilJtJitif~Z:i:mf~mm:~iii~i!-i-=T£;~=~t: Averages: 1.9/ It I z I J 3" 11-~.·~=·;;:=-·n=···-·~"I:;;I·.

Post-Run C.llbrltion Check:

Standard Gas Final Readin9 Drift Allowed Drift

Zero NO , ppm (J ppm ;t2 ppm
Zero 02 d Yo 4'J X :!:.0.~ y.

Zero CO2 4 Yo 4' y. :!:.0.4 y.

Mid-lev.l NO --#- ppm -$- ppm ;t2 ppm
Hi d-l evel 02 / Y. -

1) ;. :!:.0.~ X
Hid-l.v,l CO2 1~..:C y. :!:.1i!l.4 y.

G-37

S-420-1



INTERPOLL lASORATORIES
St.tionary G., Turbin. NO. Qlt.rmination

EPA M.thod al-S.mpl. Point Record

Barometric pressur, 1",S'7.. IN. HG.
Ambient temp: Wet bulb 3s-' -F.

Dry bul b t/ '" -F.

Pr.-Run Calibr.tion:

Op.r.tor (,) Er~~Nl4'~Of<
CEMS: TECO Mod.1 10 NOx Analyz.r

Mod.: 9"""NO.. 8 NO
FUQi Model 33m0 NDIR 02
T.I.dyn. Model 320 O2

Moisture r.moval: Via Model HK-l
Condenser "

/g ,

"

Instrument. zero.d and spanned prior to stArt of run with zero gAS and

cf~ ppm NO (Mid-l.vel) V.ndor: Sr;ott Specialty Gas

c~l..~9- X v/v COa (Mid-l.vel') Vendor: Lind.
X v/v O2 (Mid-l.vel) Vendor: Linde

Trav.rs, Time Time at Diluent C% v!v,d>. NO.. •
Point CHRS) PointCmin.) 0 CO2 0 Oa (ppm,d)

1 IS- .s- /2//) 'Z.- ~I /,,~ or .1'.,,-
2 &- ~ 12.-/1-- 2- 1,9 I~.J, :r '!
:5 D - 1.1 ,.,. J.,r I- 2.,~ It. 7 3y
4 D- S- 12.., 7 1-

~.- ~,. '? "! ,!, S-
5 IJ- (, /1. I , -~ t 1 /1, ? 3'':T
6 b- 7 ,it-I ~ J. l' /~,(, 33, D.. V- I .... \.. 'I .z- I. f I~, $ ~',r
8 £ - f I 1.- .."r 2- I, t' /7. tP 'l:l
~i'J~~:f,l:~:l:fjf:'i:~i=~ifaii[l=~: AVltrag.s: /,qq II, &7 J1,t,'3~.'''.-i·-~·-''·~:-''':''';ij'';-·''.1··_·-··'·····-i····

Standard Gas Fin.l R••dinQ Orift Allowltd Orift

2.ro NO ~ ppm " ppm ~2 ppm
2.ro 02 , X ±X to. 5 X
h'ro CO2 tt % % to. 4 %

Mid-l.vel NO V, ppm ±~pm t2 ppm
Mid-l.vel 02 II' % t m.:5 1-
Mi d-l evel CO2 'I.r% % t B • 4 %

6-39
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Test ~Run ~

INTERPO~~ ~ABORATORJES

St.tion.ry G., Turbine NO. Dptprmin.tion
EPA M.tbod 2m-S.mple Point Record

0plratorCs) ~~,~~~~~~~~~~~~ ~ ___
CEMS: TECO Modll 10 NO~ Analyzlr

ModI: ~O.. 0 NO
Fugi Model 3300 NDIR EOa

B."ometr i c prl,sur. 3.,. C'2.. IN. HG. Telldynl Model 320 Oa
Ambient temp: Wet bulb ~~ -F. Moisture removal: Via Model MK-1

Dry bul b ":L -F. M !3 Condense.'

Pre-Run Calibration: ~~
. Instruments zeroed and spanned prior to start of run with %.ro gas and

YZ' pp~ NO CMi d-l evel )
~ % vVv CO.- (Mid-l.vel)
,~ % vlv O. (Mi,d-level)

Vendor:
V.ndor:
Vendor:

Scott Specialty Gas
~tnd,

biOd.

Traver,e Time --Time at Diluent (% vlv,d). NO.. *
Point (HRS) PointCm!n.) 0 COa 0 Oa (ppm,d)

1 8-$- /Z¥~l G2 /,9 /~g :t;r
2 B-~ 1:l..1/2- OL. b/' /~. ~ 7 r. oJ-

:3 J:)..- f.I I~Vr- z.. ~.t) /~,~ ::r. .r
4 D- .s- I~t'/ L /,/ /~ J': ~.r; .r-
5 D- ~- 1~!19 L /. J' /~.I- "1 T. ,,-
6 D- ., lisl .z- I. i' I~. eJ ?:t. :7
7 D- K /~63 <- /, (j' /~,. -;y
B E- t I",S&, 1.- I. 9 /~, 3 :1'1
_li!~~·jlltlf!~IIfi: Averagls:

J~1 I~. } '3 3 '3. rCA=~'i·.;·";,;;:a,;\.;::a::o::::;~~-· - ............- .•..

Post-Run Calibration ChIck:

St,ndard Gas Final RI,ding Drift Allowld Drift.

2.ro NO " ppm ±.ppm 12 ppm
Zero 02 III' X X ~0.5 %
Zlro CO2 ,If' X {J % 1°·4 X

Mid-IevII NO ft:~.m
, I ppm 12 ppm

Mid-llvel 02 ,
~ :to. 5 X

l"Ii d-llvel CO2 ~ (J ~ :to. 4 X

G-41
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INTERPQLL LABORATORIES
Statiqntrv e... Turbinw NO- Petwrmination

EPA "-tbod a,-zwrp • C..libratipn Data

Job tf4'-;
Turbinw
Twst t.i. Run
Opwrator

NO.. C..ll b ..at i orll

o
Po.t-RunPre-Run

Difference
t--------r--------I _Fi nal-I nit i al

(ppm)

o

Cylinder
Value
(ppm)

*••

O~ygen Calibration:

Analyzer Re.ponse eX)
***

Cylinder
VAluw

<X> P..w-Run Post-Run

Differenc.
Final-IniUal

<X)

Z...o ga.

Low level

Hi d l.vel

III

'1..1,1)

C02 CAlibraUon:

Analyzer Re.ponse (X)Cylinder
••• Value

(X)

Z.ro ga. 0

Low level~
Hid lev.l .3. '19

High level /~. 02-

Pre-Run Post-Run

Difference
Fi nal-Ini U ill

<I.)

S-420-6
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INIEBPOLL ~ABQRAIQRIES

StatiAnary ea. Tyrbine NO. Dwtermination
EPA "-thAd 2I-ZerA • Calibration Data

Job
Turbi~~~
lest ~ __~=
Operator

Jf 1'1k/
/VG

Cylinder

*** Value
(ppm)

Zero gas 0

Low level~
l'Iid level 1'fl'

High level ~

O~ygen Calibration:

Pre-Run Post-Run

Differenc'e
Fin.al-Initial

(ppm)

***
Cylinder

Value
ex> Pre-Run Post-Run

Difference
Final-Ini ti.l

ex>

Zero gas

Low level

Mid level

High level

C02 Calibration:

o

I~

Analyzer Response (X)

***
Cylinder

V.lue
eX) Pre-Run Post-Run

Difference
Fi nal-Ini ti al

ex>

.' Low level

l'Iid level

High level

8-420-6
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INTERPQLL LABORATORIES
Statipnarv qA. Turbine NO. Determination

EPA "-thod 21-Zero • CalibrAtion Pata

Job e,r.
Turbine
Teat ..LII Run
Operator ..J=:.........:;U...a~IJI!I~~__

NO.. CaUbration.

Analyzvr Rvsponse (ppm)
***

Cylinder
Value
(ppm) Pre-Run Poat-Run

Difference
Final-Initial

(ppm)

"'id level

High level

***

Zero gas

Cylinder
Value

CX)

I

Analyzer Response (X) Difference
Final-Ini ti.l

Pre-Run Post-Run (X)

~ z.....
~ ~

Low level~

"'i d level I Z. '1 ,

C02 Calibration:

..

***

Zero gas

Low level

Cylinder
Value

(Yo) Pre-Run

6-47

Post-Run

3' • ..r

Differvnce
Final-Initial

(%)

5-420-6



Interpoll Laboratories
(612)786-6020

Visible E.iss1ons FOnl
STOP TIME

,,r'I.1

o 15 30 45

OBSERVATION'1£ START TIME

I - 'Z."I. -'i IS'/S-

~ ~MIN 0 '5 30 45 M", eJ d ~ iJ 3'

2 e1 ,f) & , 32

3 I /) I , 33

" , ~ ~ " 3"

5 " d d IJ 35

6 II- II ~ ~ 36

7 37

8 38

9 39

'0 4D

" ",
12 "2

13 ! "3

'" I 44

15 45

16 I 46

17 47

'8 I 4B

19 ! I
"9 I

20 i 50

21 51

22 i 52

23 I 53

2" 54

25 . 55

26 56

27 57

28 58

29 59

o
Drilw North Arrow

OPERA TlNG MODE

STATE IZIP
/tiL

SOURCE 10 NUMBER
1"/6"7

X Emission Point

Source LiI'(out Sketch

SOURCE NAME
4,rv " ;;'RrrtntLt'

WATER D,fiOPt:P7S PRESENT: IF WA TER DROPLET PLUME:

NO f!f'YESC ATTACHED a DETACHED CJ

DESCRIBE BACKGROUND

START (Ur.! SK~ STOP SIIt/Itf L

AODREss

AMBIENT TEMP. WET BULB TEMP. IRH.percent
START"d STOP ~ V"

BACKGROUND COLOR SKY CONDITIONS

STARTtf~.,S~'JTOP c~~ START STOP

DESCRIBE EMISSIONS
START /V, Itt~ STOP .. ~ ....~IJ

POINT IN THE PLUME AT WHICH OPACITY WAS DETERMINED

START STOP

EMISSION COLOR PLUME TYPE: CONTINUOUS CJ ~--+---+--+---+---+---+---+---+---+---f

STARTNI#l STOP ".",~ FUGITIVECJ INTERMITTENTCJ

HEIGHT ABOVEpROUND LEVEL HEIGHTRELA TIVE TO OBSERVER
START /I ~ STOP START SToOP ~-+--+--+--I--I--+--I---,I--+-......j

DISTANCE FROM OBSERVER DIRECTION FROM OBSERVER

START /A~ I ~TOP START STOP

PHONE

CONTROL EOUIPMENT OPERA TlNG MODE

WJf&'" '" J:",.D..r'~" /IIII~ itAr
DESCRIBE EMISSION POINT

S~RT STOP

PROCESS EOUIPMENT

WIND SPEED WIND DIRECTION

START~' STOP ,e; START.AI STOP,AI

I HAVE RECEIVED A COpy OF THESE OPACITY OBSERVA TlONS
SIGNATURE

VERIFIED BY DA TETITLE

Sun-¢- Wind ....
Plume lind ==
Stllck

Obs.,QI's Position

14CJO'

IDATE

30

AVERAGE OPACITY FOR ..1-
HIGHEST PERIOD £/
RANGE OF OPACITY READINGS

MINIMUM

60

NUMBER OF READINGS ABOVE

" WERE

MAXIMUM

6-49
S-0079R



INTERPOLL LABORATORIES
St.tionary Ga, Turbin, NO. Dpt.rmin.tion

EPA M.thod 20-Sampl' Point R,cord

Operator Cs) ,;~Itt~("
CEMS: TECO Model 10 NO~ Analyzer

Mod.: ~O" IJ NO
Fugi Mod.l 3300 NDIR Eo.

8.rometric pr.s.ur. l~.Ji~ IN. HG. Tel,dyne Mod,l 320 O.
Ambient temp: Wet bulb Ifl -F. Moi.ture r,movt.l: Via Mod" MK-l

Dry bulb ,., .F"*,;;;( ru. Conden..r'

Pr.-Run Calibr.tion:

Instrument. zeroed and spanned prior to .tart of run with 2:,ro QtS t.nd

f/g ppm NO (Mid-l,vel) Vendor: Scott Sp,cialty Gt..

lHf 1. v/v Co. (Mid;;'l.v,') Vendor: Lind,
X v/v O. cru d-l,v,' ) Vendor: Linde

Traver•• Time Time at Dilu.nt (X v/v,d). NO.. •
Point CHRS) PointCmin.) 0 CO. 0 0- (ppm,d)

1 ~-.s- I~-I/Z- .z-, /gr- /f', 1- I~
2 I .. t:- /5 '1'1 ;l- •• /t. z..- / S-
3 1;)-,/ 1.r1/1 :l.. (' I~.~ /.5", 2-,
4 D-r /J'~' # ., ICi, :s If, .I,
5 IJ-& I..,--rl - , If. '3 1'-, !.-~ •
6 })- /> ,orr] ~ 8' /8', ~ / $",.r-,
7 D- <6" ,,r.rr ~ I /q, 1- I~-~ ~•
8 £-8 ,,rrr ~ 9 J4',..'J I $:)-" s-o

~~~!~i:t~~iff!~fl!ij~!~~: Av.rt.ge.: , ~ /1. z-c 1$ 1-

Po.t-Run Calibration Ch,ck:

Standard Gt.. Final R,ading Drift Allowed Drift

Zero NO , ---..... ppm ,a.. ppm ~2 ppm
Z,ro 02 • til 7- .'L 7- Z0.~ 1.
Zero CO2 , X eJ 1. j:0.4 1-

Mid-l.v.l NO :1?;: ppm
,"- ppm j:2 ppm

Mid-l,vel 02 7- - t1 1. j:0.5 Yo
Mid-l,v,l CO2 . . ~ a Yo Ze.4 1.

S-420-1
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INTERPOLL LABORATORIES
StItt ontry GIS Turbine NO. Dptprmi nAti on

EPA M.thod 20-Slmpl. Point Record

OperAtor (s) 1!::.':;,j~~~"IIIl:::I~o;.::~r:.:~~"'.;;;",----:----
CEMS: TECO Model 10 NO~ An.lyz,r

Mode: rNa. n NO
Fugi Model 3300 NDtR ~Oa
Teledyne Model 320 Oa

Moisture removAl: ViA Model MK-l
Condenser "

~

Job ~'T.'L" n1A'7"~~ll~
Source 7l.17 --~

Dfte I- & ,,- ir::: Test a. Run ..:z.,.

alrometric pressure ~~.Jr' IN. HG.
Ambient temp: Wet bulb~ -F.

Dry bulb :£L. of. ~....-3 0

Pre-Run CAlibrAtion: ~

,.

. Instruments zero.d and spanned prior to start of run with z.ro gAS and

~
ppm NO (Mid-lev.l)

-. ~ v-/v Caa. (Mi d-l,vel )
I ~. 7- v/v Oa (Mi d-l.vel >

Vendor:
Vendor:
Vendor:

Scott SResi.lty GAS
Lindp
Lindp

Trlv.rs. Tim. Time At Dilu.nt (1- v/v,d>. NO.. •
Point (HRS) Point(min.) 0 COa 0 Oa (ppm,d)

1 15-r /1, *, 2.... '/ h,~ /1,

2 S- f, I'll "1- f Itt,' It. L,
3 /)-L/ /(,1'1 2. g /f,lJ /,,
4 D- r I~ 1(, z.. ({ /9, t) 1(.,
5 tJ-1- - I/' 11 z- , f{ /9,. eJ ~~

6 'D- , I. J, ~ 2r r /" g /~•
7 p..cg I~ '1$- 2- f It. f /(,•
8 c-~ /, 'L Cl z- ,~ I" #

I~

!i!~~1~~~~:!i:11!;~~!ff:~~::: AverAges: . g r Itj ~.r IJ." 2.

Post-Run C.librltion Ch.ck:

St.nd.rd GA" FinAl R••ding Drift Allow.d Drift

2.ro NO tP ppm I ppm ~2 ppm
Z.ro 02 II 7- ::i: 7- 1°.5 7-
Z.ro CO2 IJ ~ 7- t,0.4 ~

-
Mid-level NO 1ft.... ppm ...... ppm 1 2 ppm
Mi d-l.v.l 02 _,',1 1- " 1- 1°. 5 7-
Mid-l.v.l CO2 1· C7- I 7- 1O.4 ~

S-420-1
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INTERPOLL LABORATORIES
Stationary Gal Turbine NOn optermination

EPA Method aI-Sample Point Recgrd

,.
Job (t ,r~ ., ~,.", Ton JjIi u. e.
Source .-;:...lI~:".I."~ ~

DOlte 1-· a. - '.1 Test t:l Run .3-
Barometric pre.sure 1". ..cD IN. HG.
Ambient temp: Wet bulb fz..- -F.

Dry bul b f'~ -F.

Operator CI) rTLIIII~/lb,~
CEMS: TEeO Model 10 NO~ Analyzer

Mode: l!""" NO.. (] NO
FUQt Model 3300 NDIR Eo.
Teledyne Model 320 0.

Moisture removal: Via Model MK-l
Condenser ,

Pre-Run Calibration:

,

Instruments zeroed and spanned prior to stOlrt of run with zero Qas and

y~ ppm NO CMid-level) Vendor: Scptt Specialt;y Gas

1'ft X v/v Co. {Mid-level) Vendor: Linde,&. f X vlv Oa (Mid-level) Vendor: Unde
0

Traverse Ti""e Time at Diluent CX vlv,d). NO.. •
Point CHRS) PointCmin.) 0 CO. 0 O:r (ppm,d)

1 I!-r II,! 7 2- It'" I ez- •<i' ,IS-
:2 8-t I/. r'J ~ t~ Ii'. f /~
3 o-if /~ 1,1z tZ 9 /1. ~ ~~,
4 b., .r "if, +,y a.- I ~ /1, " JI~

:5 b-~ I~Y& al- ,I /9. ~ It-
6 b-,> JI- 'If Z- " I f. f) I~
7 p- tt I ~ .,,-~ 2- ~ Itt. 1 Itt

8 t:-lf /~ 0/-3 k t( I '.f) I '-''/,
~~~·fi~~;ii~1~t1i!iif.'ii~: Aver.ges: ", If. 9~ IS-, <i S"=.~';.";a'»;'1.";••~j'::"i1*';';';',~-;';:':;.-"i3"-"''''''.~'.

Post-Run Calibration Check:

St.andard Gas Final Reading Drift Allowed Drift

Zero NO -x. ppm :!ppm ~2 ppm
Zero 02 7- 1- t.0.:5 X
Zero CO2 II X X t.0 • 4 X

Mid-level NO t,q ppm .~ ~pm t.2 ppm
Mid-level 02 ~1_ :te. :5 X
Mid-level CO2 - ~ Yo t.0.4 X

G-55
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APPENDIX H

TURBINE 8 FIELD DATA SHEETS

Note: Test 5 was invalidated by the plant
when it was noted that the water
injection had been turned off. Test
23 replaces Test 6.



- ,.. -
T ;

,,. iJ ,
-;; F F O~~

Flow Geometry

INTERPOLL LABORATORIES
'Sta\lpnary aA' Turbin. NOX PeterminAtipn

EPA "-thpd ai-Preliminary pilu.nt TrAv.r••
(Oxyg.n)

Turbine R M..nuf. ftMH!,/.~It-.
Turbine SIN it"$".aa.G
Test / Date /-/g .. r..:;,f,..--_
StAck di men. I" ): / IL<2 IN.
aarametri c pressure 3.,'$' IN. HG.
Oper.ator. L';"'..,4(~IAC'·4Ktf'''I'~
Probe length '''' III IN.
Probe liner materiAl: lJt

*** Time .t~rt ,'~f1 HRS
*** Ti me end "S'~ 1- HRS

Oxyven TrAver•• DAt..:

* * * * * * * * Oxygen (X v/v,d) * * * * * * * *
Point e

Point 7

Point 6

Point 5

Point 4

Point 3

Point 2

Point 1

Port A Port a Port C Port D Port E Port F

Selected Sampling Point. for NOM Te.ting.

Point 1:
F'oi nt 2:
Point 3:
Point 4:
Point ~:

Point 6:
Point 7,
Point s:

I. U~. the s ••• •••sur•••nt syst•• ~o, this s.t of ....sur•••~ts as that
used ~or the HOx det.r.i~.tio~s. Syst•• aust b. calibrat.d prior to
the start ~~ the tra~erse a~d the calibratio~ ch.ck.d a~t.r the trav.rs.
is co.pleted. Use the Hid-I.v.l oxygen spa~ gas for this check.

2. Aft.r the traverse is co.plete .~d the c.libratiun ~e,i~i.d, s.l.ct the
e tr.~erse poi~ts ~ith the lu~.st oXYge~ l.~els and ,ecord abo~e.

5-420-41
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INTERPDUL LABORATORIES
Statiqnary Ba. Tyrbin. NO. pwtermination

EPA M«\hod 21-1A.pl. PAint R.cprd

Barometric pr.ssure 3d.'Sr IN. HG.
Ambient temp: Wet bulb ~&J- -F.

Dry bulb ]t~ -F.

Pr.-Run CAlibr.tion:

Oper.tor-C.) 4', ,1f~"4"1b"
CEMS: TECO Mod.l 11 NO~ AnAlyzer

Plod.: ...... No.. n NO
Fu~i Model 3380 NDIR ~O.
T.l.dyne Model 320 0-

Moistur. r.moval: Vi. Model MK-l
Condense,.,

Instruments zeroed And spann.d p,.,ior to .t.rt of run with z.,.,o Q.. .nd

=& ppm NO (Mid-level) V.ndor: Scott Speci.lty GAS
X v/v co. (Mid-l.v.l) Vendor: Lind.

/-t.lt OX v/v 0- (Mid-l.vel) V.ndor: Linde

.

Tr.v.,.,•• Time Ti_ At Dilu.nt (~: vlv.d). NO.. •
Point CHRS> PointCmin.) D CO. 0 0- Cppm,d)

1 c-tf I~·S{) ..4 ::l.tI /£.r t I
2 ~·5 I~SS- ;t Z. 3 /-S;~ ~?'

:5 ~ .. t, /~.:JT Z- "2.,5 /~~ ~I
4 (!-/ 11i1tJ Z- z, ~ 157t, ~/

~ p-~ 17~" z. Z.y I$;~ ~:r"
6 0-0- 17"t Z- z. t/ ",or; (. ~t!J

7 D-t 114t( z,.. Z.3 I.r. , 6 ~

e D-7 1110 "2.- 'Z. 'L I-S: .r (, Z-

~~~~:r~!2r~~!t~~;:~ff-~~~~:r~~: Av.r.Qe.: .:l. I'L 1S:~"7 ~~, ,,,
Post-Run C.libr.tion Ch.ck.

Standard G.s Fin.l R.adinV Drift Allo.....d Drift.

Zero NO ~ ppm , ppm ~2 ppm
Zero 02 (t X , X ~e.5 X
Zero CO2 , X 12 X ~e.4 X

Mid-lev.I-NO ?{PP. - .S-ppm ~2 ppm
Mid-level 02 J X .• .q- X ~•• ~ X
Mid-level CO2 . X " X ~1.4 X

H-3

S-428-1



INTERPDLL LABORATORIES
StationarY Gas Tyrbine NO. pwtermina\iqn

EPA "-thqd 2I-Sample Pqint Recprd

Barometric: pressure "5",~tr IN. HG.
Ambient. t.emp: Wet bulb ~? -F.

Dry bulb 5C -F.

Operator-C.) &, rL««,l(,Ate
CEt'lS. TECO ttodel 111 NO~ An.lyzer

ftode: ~o- D NO
Fugi ~del 338m NDIR eo.
Teledyne Model 3211 0-

Moisture re.oval. Vi. Model MK-l
Condens.r

Instrum.nts zeroed and spanned prior t.o st.rt of run wit.h zero gAS .nd

~
ppm NO CMid-level) Vendor. Scpt\ Spec:iallY G.s. ' X v/v co.. CMid-level) Vendor, Linde

,~.- % v/v 0- Cl'lid-level) Vendor: Linde

Tr.verse Tim. Ti_ at Diluent CYe v/v,d)* NO.. *Point CHRS) PointCmin.) D CO. D 0- Cppm,d)

1 e- el /'7~ Z. Z.~ /6-, Z- ~c./
:2 C..~ 11'11- ~ 2.• .s- I..r, z.- ~¥
:5 C .. (, 17~¥ L. z.r /"j~ I ~

,--..,
4 Col 7 17Y~ "2- Z,S- I..c-, / (,S-
~ I/-t/ 17t/~ z.. 'Z. t/ /-5.-' 1- ~~?

6 l.zrc I'.r/ Z- 2. Y I~ 2- ~ftI, ?
7 D- ~ 17.rS Z-- 1. Y /.,$~ / ~~-

B D·7 /75'S- z... 2. :1 /tt/; 4 ~~,S-

!li~~~~¥1~~~:g~~~~::~f::r.: Averages:
~.tl3 IG:)~ 6~~~

Post-Run Calibration Check.

StAndArd G•• Final rce.din(l Drift Allo....d Drift.

Zero NO =!r ~~ ppm :t2 ppm
Zero 02 1~ OX :tm.~ %
Zero CO2 ~J % :tB.4 %

'tid-level NO ....ft-- ppm -::9::. ppm ;t2 ppm
f1id-level 02 1 OX X ;tB.5 X
.t'Ii d-Ievel CO2 $£ OX ./~ OX t.B• 4 OX

H-5

5-4211-1



JNTERPDLL LABORATORIES
St.tion.ry Ga. Turbine NO. n.$trminatipn

EPA Me\hpd 21-Sa.pl. Point B.eprd

.Job £'('Z ".A«!7h! I.l.f' Operator.Cs) £;'''''.,(4)''
Sourc.~ ,CEMS: TECO Mod.l 11 NO~ An.lyzer
Date ,-~ Test.L Run~.3 Mod.: ~NO.. n NO

Fugi ~del 3310 NDIR CO.
earom.trie pr.ssure ~.~., IN.. MG. T.ledyne ~del 320 0-
Ambient temp: Wet bulb fa -F. Moisture r ••ov,l: Via Model I'IK-1

Ilry bulb $" -F.~ 3 1 Cond_n..r

Pre-Bun Calibr.tion: ~~
Instruments zeroed .nd .plnned prior to st.rt of run with zero VIS .nd

-::&. ppm NO (I'll d-l.vel ) Vendor: Scot$ Spest.lty G.s
% v/v Co. (l'Iid-level> Vendor: Linde

Ir..'~ % v/v Oa (l'Iid-l.vel) V.ndor: Linde
L

Tr.v.rae Time Ti_ .t Diluent (% v/v"d>* NO.. *
Point CHRS) Point(min.) D CO. D Oa (ppm"d)

1 ~-t/ If2S' "Z.-. 2..,& /£z- ~y

2 C-,s- /fZ;? 'Z- z." /&; ,I) ~y'

3 C.. ~ /'Z, "2- Z.~ /~. ~ ~s/
4 ,~ 7 /r:r / 2- z.& ".c: & ~~
~ p .. t! 113y Z- z,:Jr /S;3 ~~~
I:; D-,c 1</ i't, z.... 2./' /S';/ ~~ Z-.

7 /)-" ~9Sr 2.- z,t /V;/ ~K2-

B 1>-7 /f¥t' Z- 2. ¥ /s; e:J ~7

!l~~~~~~~~::!~~Et:~: Av.r.vea: z.~l 1<".,1 6~~

Post-Bun C.libr.tion Ch.ck.

Stlnd.rd GI. Final Fce.dlng Drift Allowed Drlft

Z.ro NO :4:r =i: ~Plll ~2 ppm
Zero 02 :tD.~ %
Z.ro CO2 ~ % :t... 4 %

l'Iid-lev.l NO -t/1.f' ppm .s= PP4ll ~2 ppm
l'Iid-l.vel 02 I~ % n % t.1 .!5 %
l'Iid-l.v.l CO2 '.*,£ % a % :t... 4 %

5-421-1
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INTERPQLL bAlDBATPRIES
Itatipnary Sas Tyrbin. NO- Plt.rmination

EPA Mttbpd 2I-Z.rp • Calibratipn Data

.lob t!,;; /"
Turbin ~~~ "anufacturer
T.st ..:=!:. Run ...l.- Oat.
Operator €,rl4M'4""'It.

•••
Cylinder

V.lulL'
(ppm) Pre-Run Post-Run

Difference
Final-Initial

(ppm)

Zero gAS

Low level

HiVh l.vel

It,

Cylinder Analyz.r Response eX) Difference
••• Value Final-Initial

eX) Pr.-Run Post-Run ex>

Z.ro gAS • ".f) P ~
Low l.v.l ------ ------- t§.§l!~.;.~;'_~ a:."IiJifiili!!i=I~iiiE:

;-••'-;;;"._$"-- - •.•..-." --an°··

"id l.vel I~'f; I 1. , / 1 ttJ &)•
High l.vel z"fJJ' z./'tf!!) Ea~I£"'~:fJ~: il'!.~ti'iia::;'~:~:.······_·_···..·-······_······_········i·..··-ii··

C02 CalibraUon:

AnAlyzer Respons. (X)
••*

CylindlPr
V.lue

(X) Pre-Run Post-Run

Difference
FinAl-Initial

(X)

Zero gA. •

H-9

5-420-6
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" INTEBPOLL LABQRATQRJES
l\aUpnary Sa. Tyrbin. NO_ Determination

IPA "'SbAd 2I=ZWCA • Calibratipo DAta

NO. Calibration.

•••
Cylinder

VAlue
(ppm) Pre-Run Post-Run

Difference
FinAl-InitiAl

(ppm)

Zero gas

••*
Cylinder

Value
eX) Pre-Run Post-Run

Difference
Final-Initial

eX)

Zero gA. • /0
Low le..,el ~ ------12,~~ -Mid le..,el I 'r. ~

High le..,el ~O·9lJ z,!, tJ

CO2 Calibration.

••*
Cylinder

V.lue
(X) Pre-Run Post-Run

Difference
Fi nal-Jni ti al

(X)

Zero gas •

MiJ le"'el 3 .. '-19

-'

r,r

-------

H-11

i\"ii'i~$~E~tiij~·: ;';i·Zli·ii"=~~·~iii1:ia:~"!:·.......-.- _ ;;;................ .._ .- .

i·~*'ff~¥_: i'~ii-~if~:.::ii:E~:
~ .••..•.••. • ,........... ••._.•.• _.............. ...•••....,;;r; - .

·~-420-6



,.
-lob
Turbine
Test .L...
Operator

NO. Calibration.

INliRPQLLLAlDRAIQRJES
Sta~lpnary 'a. Turbine NO. Determination

EPA ",thod 2I-Zerp • Calibratipn D,t,

***
Cylinder

Value
(ppm) Pre-Run Post-Run

Difference
Final-Initial

(ppm)

Low level

Hid level

Cylinder Analyzer Respon..e eX) Difference
.*. Value Ftnal-Ini ti al

ex> Pre-Run Po.t-Run ex>

Zero ga. • /'9 t::9 LJ
Low level ~ .------- fRIrt-,PA: ~i!I!Iili!liiii=:=;~~:··-a"····'15"'·;;:;·- •._,_._-- ·'m-·

Hid level /«.91 /3 ,(} /3. " 0
High level :<'0, 'J zl, () ~~~~?;~:~: fi"E:~diiFlii.~::=~~E:

....... _ ..............._ ••••h •••••••• _ ....._Q•.

CO2 Calibration:

Cylinder
*** V.due

(X)

Zere g's •
Low level ~
Hid level 3. ~,'

High level /£), ():J,..

Pre-Run

H-13

foest-Run

Difference
Final-Initial

(X)

S-420-6



Interpo11 Inc.
(612)786-6020

Visible E11issions FOnD

75 30 ..5

37

33

32

34

35

36

NEe
45 IM/~ 0

START TIME
/I.r/

30

7

2

6

3

5

OBSERV~J.ION~J.E
1-17-~'~

OPERA TlNG MODE

~.'l ii,'

OPERATING MODE

SOURCl"'!t NUMBER
NI6

S'J}-. (ZIP

7 37
DESCRIBE EMISSION POINT

START STOP I 38

ADDRf1$S

PH(.NE

CONTROL EOUIPMENT

PROCESS EOUIPMENT

HEIGHT ABOVE GROUND LEVEL HEIGHTREI.ATIVE TOOBSERVE~ 9 39
START & A ' STOP t,d I START STOP 1--+--+--t--1f--1i-~-"I----1i--i--+--l

70 ....,
DISTANCE FROM OBSERVER DIRECTION FROM OBSERVER

START NJA' STOP lU' START STOP" 47-

DESCRIBE!.2:..~!'ONS 72 42
START .. .. ........... STOP N ~JCI.If!/J

73 43
EMISSION COLOR PLUME TYPE CONTINUOUS 0 I---t---+--+--+--+--+--+--+-+-~
START ~~ ~STOp FUGITIVE 0 INTERMITTENT 0 ,.. ....

WATER DROPL~ESENT: IF WATER DROPLET PLUME.· 75 45
N<::W!r"'YESC ATTACHED 0 DETACHED 0

POINT IN THE PLUME AT WHICH OPACITY WAS DETERMINED 76 46

START ;rf; /.,L. A STOP 77 ..7

79

WIND SPEED WIND DIRECTION 27 57
START ~ STOP ~ START - STOP _

22 52
AMBIENT TEMP. ./"l WET BULB TEMP. IRH.Ptlrcent
START ~ I STOP b /..,J 23 53

2"
SOUTCtl Ltlyout Sketch

o
)( Emission Point

"
25

26

27

55

56

57

28 58

29 59

DA'7-/I'-f?

MAXIMUM

60

NUMBER OF READINGS ABOVE

" WERE

30

AVERAGE OPACITY FOR
HIGHEST tlERlOO

RANGE OF OPACITY READINGS
MINIMUM

Observers Position.-.....:
7«)o!

Sun~ Wind ....
Plume lind ==
Stllck

COMMENTS

I HA VE RECEIVED A COpy OF THESE OPACITY OBSERVA TlONS
SIGNATURE
TITLE DATE

CERTIFIED Bj;,~A
VERIFIED BY

DATE..r_ ¥-ft
DATE
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INTERPOLL LABORATORIES
".tipo.ry I.s Turbine NO. pwtermin.tion

EPA "'thod aI-S'mPle PAint Becord

oPer.tor.Cs) ~7At-,st4{L _
CEMS: TECD Model Ie .J!OxCfr;'1 yzer

Mod. I D"":'No.. n NO
FUQi Model 33e0 NDIR Eo.
Teledyne Mod_I 320 0.

Moisture remov.ll Vi. Model t1K-l
Condens.r

B.rom.tric pressure r~. %.$ IN. HG.
Ambient temp: W.t bulb K"¥ -F.

DrV bulb t>o -FA3L- '-::J.-
Pre-Bun C.libr.~ion: ~
Instruments zeroed .nd sp.nned prior to st.rt of run with zero Q's .nd

=fI- ppm NO CMid-level)
• .. % v/v Co. (Mid-level)

• X v/v 0. CMid-Ievel)

Vendor I

Vendor:
Vendor:

Tr.vers. Ti.e Ti_ .t Diluent (X v/v,d). NO.. •
Point (HRS) Pointe.in.) 0 CO. D 0. (ppm,d)

1 ·C-4 /z..~.s- "Z-- ~,7 /1:». 2/ '!~ ,
2 c- r 1~~1 "2- Z.r /G: fl ~~
3- c- 6 I 1-'L 1 'Z- z ...J 1-'7 <i y~~

4 C.-7 I'}. 1/ 2- Z,3 rS'; 8" y;?~

~ Z)- Y lot. 'I 'I 'Z....- Z.& /4; "
¥t:~

b D-v- IZ '1~ 2- Z.oS I~~ o/f!
7 1)- ~ Il 3V " Z.e.{ /.5; .I /1"f.2.-
e D- 7 /.z.f'~ Z- /. ? /{. t/ YIfl,X'
~~~~~~t~~~~~~~~~fi::~:: Aver.ges: ~.(2. /.5:f 4f'6. 1 '7

Post-Bun C.libr.tion Check:

St.nd.rd GillS Fin.l Re.ding Drift Allowed Drift

Zero NO d ppm ~ ppm t,2 ppm
Zero 02

:±~
ZJ X :to.S X

Zero CO2 a X :t8.4 X

Mid-level NO -:1c2 ppM ~ ppm ~2 ppm
Mid-level 02 / %

12 ~
~8.5 %

- "Ii d-Ievel CO2 :r..r X :t8.4 %

5-428-1

H-17
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INTIRPDLL LABORATORIES
S\a\ignary Sa. Tyebine NO. PwSerminatipn

EPA n.\bpd al-lamDle Ppint aacprd

Job "Tt. ~r'" ~",v,t. c..,
Source K~' .....__......
D~te 1'-"'" $ Te.t ~ Run ~

IN. HG.
65" -F.

69l

Operator.C.) ~~_~~ _
CEMS. TECD ~al ,1'~x Analyzer

ttoc:Ie. ~o.. [] NO
Fugi ~del 338. NDIR Eo.
Taledyne Model 320 0.

Moisture re.oval: Via Model MK-l

-F./~ )_2-Condennr

Instruments zeroed and spanned prior to start of run with zero vas and

Barometr i c pressure 1~,1'
Ambient temp: Wet bulb

Dry bulb

Pre-Run Calibration.

i1r ppm NO (Mid-level)
J...~". X v/v co. CMid-Ievel)
~I., X v/v 0. CMid-Ievel)

Vendor.
Vendor.
Vendora

Scott Specialty Gas
Linde
Linde

Traver•• Time Ti Ifttt at Dilu.nt ex v/v.d)* NO.. *
Point eHRS) Point(min.) D CO. D 0. eppm.d)

1 e.- y /S~ '2- Z- ,z, r /I.t? ~..s": ,9
2 C .. .s 11~t/ '-- ~.r /~. 2) 'It/, l/
:5 ~.q "r"L 2- ~.J- /~,tJ yr
4 ~- '/ }1~9" 'L- ~ L- It. r y/, '1
~ 1)· 1/ /'S 1/ Z- 2,h /d',tP t/~
6 »... r 13j:s' Z- ,;,0/ /6. f) Y~t'

7 ;p- I 131S- ;z.... ~.'1 (4'. / I/t!t
e 1J- 7 /1/7 '2- .(. J /.c; f y'~

~~~~!l~~~~~t~§~~~~': Averag.s: .z. 'S<l .J~,4.r ?'5: S'

Post-Run Calibration Check.

Standard Gas Final Fe••ding Drift Allo....d Draft

Z.ro NO fJ ppm f) ppm ~2 ppm
Zero 02 () X tP X ~0.5 X.
Zero CO2 4 X ~ X ~•• 4 X

"'i d-Ievel NO sir PpM t!> ppm ~2 ppm
Mid-lav.l 02 1:1 X 2> X ~•• 5 %
Mid-Iev.l CO2 ?..r Y- I> X ~•• 4 X

S-420-1

H-19



INTERPOLL LABORATORIES
St.tipnlrv g., Turbine NO, ppterminltion

EPA "-thod 21-Slmple Ppint Recprd

.lob ('<"*~ ,"~- T &~U."
Source BI.. ~_--:=
Date , - (= Test :1 Run ..:3

&.rometric pre"ure "'34'."l\
Ambient temp: Wet bulb

Dry bulb

Pre-Run CIlibrltion:

Oper.tor. (s) 112M.rt~
CEMS: TECO Model 10 NOx An.lyzer

l'Iode: ~ n NO
Fugi l'Iodel 3380 NDIR ~O.
Teledvne l'Iodel 320 0-

Moisture re.ov.l: Vi. l'Iodel 11K-I
Condenser

Instruments zeroed ,nd sp.nned prior to stlrt of run with zero Q's .nd

-::8L ppm NO (l'Iid-level) Vendor: Scott Speci.lt.y G.s
% vlv Co. (l'Iid-level) Vendor. Linde,.", % v/v 0. (l'Iid-level) Vendor: Linde

Tr.verse Time Ti_ .t Diluent (% vlv,d). NO.. •
Point (HRS) PointClftin.) D CO. D Oa (pplft, d)

1 e . ~ /rrr 2.- 'loil /I.~ y~z-

2 c- .s- /73 , 2- 2. :! / d,1) ~
::5 c.- J I~r~ 2.. 2.-r /~. " ~
AI c- 7 /"1'11 "Z-- 7, '"Z- /t, -z.- y~

5 0- 4/ I~t/O Z- 7.~ /Si4 Y~ I
c 2)-6- l~tl7 '2- 2, l 1.5;9 (d. '!
7 .J> • & 13 '19 z.- 'Z.,.J 1.(;4 'it,
e /)-7 I '3..rI '2- /, 7 /~,' ~ 1''''-18
i~:~~~~~t~~~:~~f~~~!;~~' Aver.gesl Z, !~ IJ,~7 '!~ IV

Post-Run C.libr.tion Check.

St.nd,rd G.I Fin.l R."dinq Drift AlloMed Draft

Zero NO ±~pm ±r ;!:2 ppm
Zero 02 ;!:0.5 %
Zero CO2 n % :!:8.4 %

Mid-level NO ~ PPlft - ~ ppm :!:2 ppm
l'Iid-level 02 tJ.;!/ _ % , '9 % :!:8.5 %

- l'Ii d-lev.l CO2 ItIL % 4 X :!:8.4 %

S-420-1

H-21 1



:.

INJERPq,L LABORATORIES
1\A\ignAry Ia. lyebln. NO. paterminatign

EPe DP\bpd aI-lerp • CAlibrAtipn Dat.

NO. CAlibrAtiDDI

•••
Cylinder

ValullP
(ppm) Pre-Run Post-Run

Difference
FinAl-InitiAl

(ppm)

Low le"el

Oxygen CalibrAtion:

•
I~

Cylinder AnAlyzer Response (X) Difference

••• VAlue FinAl-InA t:i Al
ex) Pre-Run Post-Run (X)

Zero g•• • & P 0
Low le"el ----- .,------- ~.g.;;liii;;. tiia~=li=I:;;::=GiiF

~""''''''-''-!''''''-''-''-'''5'
•......_._.£' ._,...,._......._.e... _,

Mid le"el I J", " / '1. iJ A 13. () t"1
High le"el 2,99 Z. I. () ijf.·WEifii:=;-ii:;:i?i'ft: ~1iai5i;iit~ii~i5~£;;;._u..........._......__._.

"';;""'-
..••...•_•.••.h.jp......._•..•••_......._......_.

C02 CAlibrAtion:

Analyzer Response (X)
••*

Cylinder
ValullP

(X) Pre-Run Po.t-Run

Difference
FinAI-Ini tiAI

(X)

Zero ga. 0

-------

o

III. eJ t!)

5-420-6

H-23
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INIIBPQb~ LABQRATQRIES
',atipnatv It. Tyrbine NO. pw'ermina'ion

EPA "-'bod 2I-Zero • Calibration Data

NO. Calibration:

•••
Cylinder

Value
(ppm) Pre-Run Po..t-Run

Difference
Fin.,l-Initial

(ppm)

High level

Oxyven Calibration:

Cylinder Analyzer Respon.e eX) Difference
••• Value Final-Jni ti al

ex> Pre-Run Post-Run ex)

Zero va.. • CJ t& /')
Low level ~ -------- ~tliiFiill!~: '--;~IE~~-~'v····· ...-..._£••••$-......_ ....; ... SE:;:.:Z4t:·-- .:...;,:::
Mid level ~l. 11 I r ~ I r t> e, ,

High level ~ --------- ~:~~~Ef-Z:~~f.: :=-E-mii;iit~Ji'~~:~~:..........._.....;r...........,_._................,;..

C02 Calibration:

Difference
Fi nal-Ini ti al

(X)Po.t-Run

~'~;'Z;:'¥=::i;'E::~j~~:': ij·.·:.·=i'·E·i'~·i'·~;~':iiZ··__ _......•..._--,............... ..- ·········,..·w·· ··-

Analyzer Response eX)

Pre-Run

~--

.------ .. -

Cylinder.*. Value
(X)

Zero ga. •
Low level ~
Mid level 3.119 ..

High level -----
S-420-6

H-25



JNTEBPCM.L LAlORATORIES
.StatioD.ry Sa. Turbine NO. Determination

EPA Method 2I-Zero • Calibratipn Data

NO.. Calibration.

***
Cylinder

VaiuR
(ppm) Pre-Run Post-Run

Difference
Final-Initial

(ppm)

High lev.l

Cylinder Analyz.r R.apons. ex> Diff.r.nce
*.* Value Final-IniUal

ex> Pr.-Run Post-Run ex>

Z.ro gas 0 ~ 6/ I~

Low l.vel -------- ----- I-~--=-_-!-_· T~iiiim;mia;iF"'="ii·G;~~:·Fk=E*$f.: ··;s;·..·e·---····_····;--_·- _iii'.

Mid l.v.l ~~.. 9" J J. tJ I 1 t.J 0•
High level ------ ------. ;.e!i~!1~:~~'-~'{t: $'=:iiiiiBoiii:tiE*i:::.iiii'='ai:;. ... .... ...........__.....;.........- •..._...........ii..i.;;;'0,

C02 Calibration:

***
CylindR'"

Value
(~) P....-Run Poat-Run

Difference
Final-Initial

(~>

J.r

z....o ga.

Low l.vel

M1d l.v.l

High l.v.l

o 6)

H-27

8-420-6



Interpol 1 Inc.
(612)786-6020

Visible E.15s10"s Fo...

15 30 45

STOP TIM! ~
lerr,

START J,!!!E"S' "'-i'"
NEe

15 30 45 IM/~ 0

37

38

39

40

41
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49 I
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51 !,

I I 52 I iI

I
I 53 !I

I 54 I
55

56

57

58
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~ P 1t::7 /J 33

7

6

4

3

5

2

,

IS

"

27

26

28

'2

16

25

24

29

OBS£R.VAT~DATE
1-"f-jT.

o
Drllw North Arrow

OPERA TlNG MOOE

SOURCE lo.,!;!)JMBER

~'K

)( EmiSSion Point

Sourc~ LII'(out Sketch

DESCRIBE EMISSIONS
START ... .J .. '1 STOP -.,,~ .P

AMBIENT TEMP WET BULB TEMP IRH.IJ~rc~nr

START ~"t.- STOP ~ L. 23

WA TER DROPLETS PRESENT IF WATER DROPLET PLUME.

NO II""'YESO ATTACHED 0 DETACHED 0
POINT IN THE PLUME A T WHICH OPACITY WAS DETERMINED

START~ A/.... STOP H, .4~ L 17

SOURCE NAME
/l1)'J ~~ h...,;.,T~,J/~ L L t

13
EMISSION COLOR PLUME TYPE CONTINUOUS 0 1--_+_-+--4--+_-+_-_+_--+---+--+_--1
START A'JUI",STOpN~.L FUGITIVE 0 INTERMITTENT [J 14

DESCRIBE BACKGIIJ.JUND ~ ~ '8
START,4J"".t......,.~ STOP ~- I 1-'-9-+--+--+--+·--+--+-+---+--+----1
BACKGROUND .COL~ R SKY CONOI!lqli~J#
START~d.6-TOp START~,n-S;op~·4~ 11..20

pHdNE

OESCRIBE EMISSION POINT

START STOP

HEIGHT ABOVE GROUND LEVEL HEIGHTRELATIVE TOOBSERVE~ 9
START ill/STOP START STOP 1--4--4--4--+_-+_-_+_--+---+--+--1

'0DISTANCE FROM OBSERVER DIRECTION FROM OBSERVER

START"N I STOP /M ~ START ,... STOP b

ADDRESS' •

PROCESS EOUIpMENT

WINO SPEED ,.. WINO DIRECTION ~ 21
START" - r STOP rI ...r START »r STOP NI"" ~--+--+--+--+--+--+--+--+--+--...,

22

Sun4 Wind ....
Plume lind ==
Srllclr

Qbs"'''lIrs Position_ltoo,,;:

140°'

30

AVERAGE OPACITY FOR ~

HIGHEST PERIOD ~

RANGE OF OPACITY READINGS
MINIMUM

60

NUMBER OF READINGS ABOVE

" WERE

MAXIMUM

COMMENTS

I HAVE RECEIVED A COPY OF THESE OPACITY OBSERVA TlONS
SIGNATURE

CERTIFIED .a .A /7 r DATE. ~. •
#II '/~"",9 v • • ,

VERIFIED BY DA TE

H-29 S-0079R



J

INTERPOLL LABORATORIES
St,Uoo'ry G•• Tyrbin,NO. RPtermin.tioo

EPA Method 2I=S.mple Point Recprd

OperAtor Ca) ;;;r~"",~~,oa
CEMS: TECD Model l' NOx An.1 y.i'itr

Mode. a' NO. n NO
Fugi Model 3300 NDIR Eo.
Teledyne Model 320 0-

Moisture remOVAl: ViA Model MK-l
Condenser

Job a~'7"~ ~T ~W z7ir.JI/t-Lc.
Source --:;.LIi:;...llr~I""Z'-~--"""7~--'""'I
Dilte ~.. -Q' Test.41 Run :J.
eArometric pressure ~4,1A. IN. HG.
Ambient temp: Wet bulb "2 -F.

Dry bulb €~ -F.~fJ'

Pre-Run C.libr.tion. ~
Instruments zeroed And spAnned prior to stArt of run with zero gilS And

-t./f' ppm NO
~ ~ v/v Co.
~ ~ v/v 0.

CMid-level)
CMid-Ievel)
ct'lid-level)

Vendor:
Vendor.
Vendor:

Scott SpeciAlty G.s
binde
Linde

-

Trilvera. Time Time It Diluent C~ v/v,d). NO.. *Point CHRS) PointCmin.) [] CO. [] 0. Cppm,d)

1 ll.- Y ttl 7'!Q 2- ,l,i' I~.~ ?/
2 c- ,..r- II 1.r1J Z- /, ~ /;/.P 51!:>
3 c.-I, ~ '7 S".z.. 'Z.- /. I' ,~, fJ" 'r 2..-

4 C.-7 1J7S"'1 "1..- /, r 11. I 2... 7,Y
~ D-'1 4/7.r;? Z- ~

,
/~r .l';, fi'-

I:> /)- -..r ~.,s-, Z- I,r /~? ':11. ?
7 .D-t III f/"dI "L I, S" /"t, ~ ;r/, :7
e b-7 IS'''~ 2 I, 3 17, ? 2..1', 7

~:r1L~~~~!:~1i!l~i!:~~1!::;:'f~: AverAgea: J,=r 1&,9'1 "3t' .,1
Post-Run CAlibr.tion Check.

St.ndilrd GilS Fin.l Re.ding Drift Allowed Drift

Zero NO ±r ~ ppm t.2 ppm
Zero 02 t!J y. t.0.5 y.
Zero CO2 D ~ te.4 OX

Mid-level NO f'Z 1 ppm :i:. PpM ~2 ppm
Mid-level 02 ~y. Y. t.0.5 %
l'1i d-Ievel CO2 . OX Y. to.4 ~

S-420-1
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INTERPDLL LABORATORIES
St.tipn.ry G•• Tyrbine NO' "terminatipn

EPA "-thpd 2I-I'.ole Ppint Becprd

20HW
NG-

In5trum.ntl z.ro.d .nd Ip.nn.d prior to ,t.rt of run with zero g'l .nd

ppm NO ("id-level)
~ v/v Co. ("id-lev.l)
~ v/v 0. ("id-level)

Vendors
VPDdors
V.ndors

Scptt Sp.ci.lty G.I
Lin.,.
Linde

Tr.ver,e Ti•• Ti_ It Dilu.nt C~ v/v.d)* NO.. *
Paint CHRS) PointCmin.) 0 CO. D 0- Cpplll.d)

1 ~-.; ~f'Lt.{ 2.- /,/ / ~, 'Z.-- z." ,r-
:2 C-~- ~9' z. (, 1.--

" <t /(,.1.- 2. 91 ~
::.- c- & eJ91.' L. I, cr /4. '"L. !I
4 c- 1 tJt'~~ "Z..- I,~ Jt~ ..r z~,t:Z

~ tJ-y I 'J 3~ -z.... I, f /t, 7-. ;jJ:f
6 D- r ,rs.r L I, f /~, z- J./
7 D- , ~t17 ""l- II / /1. Z- J /. L-

a b- 7 ttlyrj1 "'L- ;, $ /1" 7 ~~f"

~~::~·~~E~±!:~~~~~~~· Av.r.ge.s 1.,£ /6" ~ ol'.ts-
Po.t-Run CIlibr.tion Checks

Standard 6a5 Fin.l Fc••dan9 Drift Allo....d Draft

Z.ro NO ±r t ppm ~2 ppm
Zero O~ % ~1Il.5 %
Zero CO2 4 % ~•• 4 X

Plid-lev.l NO

:l!~'"
- /J ppm ~2 ppm

"id-lev.l 02 . I ~ ~••5 %
"ad-Iev.l CO2 _ "S % 1'2.- % ~•• 4 X-

H-33
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JNTERPDLL LABORATORIES
StatipnarY Ga. Turbine NO- petermination

EPA Method 21-lampl. Ppint Recprd

Job ~,~y _It N""'TR"l('~
Source ...AI.....__s~~ _
Date , .. i, ... 'f Test L Run OX
Barometric pressure ~~./~

Ambient temp: Wet bulb
Dry bulb

Operator(.) __~~~.~,-~-- ___

CEMSa TEeD Model IJY NO>: Anal yzer
Mode: Er NOM 0 NO
Fugi Madel 3310 NDIR Eo.

IN. HG. Teledyne Madel 320 O.
S-4 -F. Moisture removal: Via Model MK-l

£Y -FK tf g Condenser

Instruments zeroed and spanned prior to start of run with zero gas and

"'" ppm NO (Mid-level) Vendor: Scott Specialty Ga.

H X v/v Co. (Mid-level) Vendor: Linde
X v/v 0- (Mid-level) Vendor: Linde

-

Traverse Time Time at Diluent (X v/v.d>. NOM •
Paint (HRS) Point(min.> 0 CO. 0 0. (ppm,d)

1 e - '! i<l.rr "2.- /I<}- /~,.r 2f,S

2 c- r "0 Z- /, ~ /~? 3~

:5 C. (, ~'l'rf Z- ;" f' /~, ~ 31
4 c- 7 4fJ1111 '2..- (,~ 14,t.-- 31
~ D • 1./ ~,,, 4/ Z- f, 7 lit, t./ ?II, L
6 b- ..r II 111 /, -z.... /,6 Ito 1 7.1, (['

7 /)- , "dt "Z- (. '1 /~, ! 1S.. .r
8 b-7 tllll) l.- ~ 0 I~, V- 2--1

:~I~~tt~~~~~:i:i::~~~t~ Averages: /,r~ I~, 3"1- z-9,/t

Standard Gas Final Reading Drift Allowed Drift

Zero NO ±~pm 0 ppm :!:,2 ppm
Zero 02 t!J X :!:0.5 X
Zero CO2 ~ X ,; X :!:1lJ.4 X

-
cI(fMid-level NO ppm ---I- ppm :!:,2 ppm

Mid-level 02
:fz:X

X :!:1lJ.5 %
Mid-level CO2 _ X ;J X :!:1lJ.4 %

S-420-1

H-35



INTERPOLL LABORATORIES
Statipnary ea. Tyrbin. NO. Pw\.rminatipn

EPA M.thod 21=9a.pl. Point Recprd

)/ I1LU
NG--

Operator (I') Fe~'(
CEMS. TECO Mod.l 10 NO~ An.lyzer

"od.. ~o.. [] NO
Fugi Model 3300 NDIR Eo.
Teledyne Model 320 0-

Moisture removal: Vi. Model MK-1
Condenser

HG.
-F.

Pre-Run Calib~ationl

Job ~,7y i~ ~,,*,..,....., ,~
Source ~t(LJI..L.J'L-~ ~

Date 1- ii-ft' Test Z Run ..L

Barometric pressure 34,/LIN.
Ambient temp: Wet bulb €rJ

Dry bulb 6"S"

In&truments zeroed and .p.nned prior to st.rt of run with zero gas and

~ ppm NO ("id-level) V."dor: Scptt Specialty Gas
3 •.« ~ v/v Co. (Mid-level) Vendor: LindeII.', ~ v/v 0. (Mid-level) Vendor: Linde

Traverse Time Time at Diluent (7- v/v,d>* NO.. *
Point (HRS) Point(min.) 0 CO. 0 0. Cppm,d>

1 e-- &./ 'IS? 'Z... /,l/ /?t zf, or
2 c- r "'19 'Z. /. '/ I '? ~ !8
3 c- U '14// 'Z I, ~ 17, $- 2', r-
4 c- 7 ~'+'3 2.- ;. ~ 17, ..r- ~~

5 1:)- c./ d9Y~ Z- I, t.! 17,{, ~!. ~

t. D- V- ", '11 "'L. I, '-7 /7. r ~J

7 b- ~ 'I..r~ L /, t/ /1. r 71
8 D- 1 tllS"Z- "2- I, I 1'1. '-I -z.(..

~~~~~~~~f~:.!:f~~J:r~;~~ Averages: /, ~"S Itrtit z. 9. <l'
Post-Run Calibration Ch.ck.

Standard Gas Final Re.ding Drift Allowed Drift

Zero NO , ppm -:::l::.. ppm ~2 ppm
Zero 02 ,

~ ~ :t1!l.5 ~

Zero CO2 '" ~ • ~ :t1!l.4 7-

Mid-level NO I/f ppm ~ppm :t2 ppm
Mid-level 02 ,z,tc ~ " 7- :to. 5 %- Mid-level CO2 ~'l~_.r 7- 7- :te . 4 %4

S-420-1

H-37



INTERPDLL LABORATORIES
Sta\ipnarv Bt' Jyrbine NO. pp\ermina\ipn

EPA "-thpd 2I=lample PRint Re,prd

II MfA..)
NG--

Job t'"y " (it)/!' ~a",Uf' Operator(~) ~ Tb·t((Jtt
Source .::;:M~",...:..,~ ~_~~-=-_~ CEttS. TEeD. ttodel l~x Anal yzer
DOlte I-l.~ - if' Test ;z.. Run J.. ttoeIe........~ [] NO

Fugi ~del 3380 NDIR Eo.
Barometr i c pressure Zd. rt IN. MG. Teledyne Ptodel 320 0-
Ambient temp: W.t bulb ~. -F. Ptoisture removal. Yia "odel "K-l

Dry bulb sr -F·II~ l-f'f Cand..,ur

Pre-Run Calibration: ~
Instruments zeroed and ,panned prior to ,tart of run with zero va. and

ppm NO C"id-level)
X v/v Co. ("id-level)
X v/v 0. C"id-level)

V-.dor.
Vendor.
Vendor.

Scott Special\y 6a.
Linde
Linde

Traver.e Ti ..e Ti_ at Diluent (X v/v.d). NO. •
Point CHRS) Pointe..in.) 0 CO. 0 0- epplll.d)

1 ~ -'/ /~~&, z.... ttl /'?'r ;rz.-
2 ~ .. S- /II~'

L. /, y' /~ J" '12-
...
C-~ /11/J z.- I, Y r l~-' /7.

4 c- '7 I'/Z- "2- J, 3 /7.r '3".,. "
~ p ..-I /~/r 2- /, t.I I~ S- rz, I
6 IJ- .r /~/'7 Z- ~ ~ / ? .:$- '7 Z-

7
D-~ /'/1' Z- I. 2..- /?- V ~/

e D-7 /1 z.-I Z- ~ f) 1'7. v zGl ~

~::~·~~~~&i;~~~~~~I~:~~· Averaves. /, II I?r ~d'. '2-..
Po,t-Run Calibration Check.

Standard Ga. Final Readan9 Drift Allowed Draft.

Zero NO ~ ppm :lr ~2 ppm
Zero O~

:±~ ~".~ X
Zero CO2 :te.4 %

"id-level NO ;ti pp.. • pp.. ~2 ppm
"id-level 02

::h:~ • X :te .5 X
"ad-level CO2 t , X :te.4 X -

H-39
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INTERPOLL LABORATORIES
StatiRQIry la. Turbine NO. pwterminat ion

EPA nathod aI-lample Point Recqrd

II HUJ
;1/G-

.:Job ~/rV hI: ,r,.t'!~ntl'

Source ~N;:.:t~t~~__~_~~~_~
D.te ,- "'-Sf Test :L Run ..:I

Operator. C.) . L:?&"""1!f1'
CEI'IS: TECO -.ode) 18 NO): Anal yzer

tIoda: ~ NO. [] NO
Fugi ~del 338m NDIR ~o.

Barom.tric pr.ssure Ad'r I 'k. IN. MG. Teledyne ~d.l 328 0.
Ambient temp: Wet bulb ~C -F. "oi.ture reapval: Via ~.l ~-1

Dry bulb -:r£ -F. Cond.n,erIV-
Instrument. z.roed and ,pann.d prior to .tart of run with z.ro gas and

::&:
Iz,t!

ppm NO C"id-l.vel)
X v/v co. C"id-Ievel)
X v/v 0. C"id-l.vel)

Vendor:
Vendor:
V.ndor:

Scott Sp.cialty Ga.
Lind.

Traver.e Ti If•• Ti_ at Dilu.nt CX v/v.d)* NO.. *
Point CHRS) Point C.ain. ) D CO. 0 0. Cppm.d)

1 a-t/ I~ 3 7 "L ;.1/ J/: 3 :r;. ~
2 C-S /d1 f Z ;I, y' /? J ?;
'"I!'

C-~ /I¥/ Z- r /7, :J '3/,,;--' I.
4 C-7 11'13 "Z.- J, :3 /l3 ~1
::; /?-y /~'1~ ,2- /,0/ I J, '7' $"zr
6 b-S- /pl(, V· /;! IZ t/ ~~

7
D·~ /6 S-() ~ ;, e.! 17, ~ "31s-

B ./)-7 lu .s-~ -z..- I, "2- /?:~ .:<~ S-

~~::~'~~t~tif~:t~~t~~~ft:: Av.rag••: I. 3/' / 7. !~ J~.V!

Po.t-Run Calibration Check:

Standard Goas Final rceadan{l Drift Allo....d Draft.

Z.ro NO 4!' ppm ±r :!:,2 ppm
Zero O~ J.' X :te.s X
Z.ro CO2 , X :te.4 X

"id-level NO Yf.'l,.. ppm - :rp
•

:!:,2 ppm
"id-lev.l 02 ~X 7- :te.s X
"ad-le",.l CO2 • X X :te.4 X

H-41
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INTERPOLL LABORATORIES
St.tlpnarv 8.s Turbine NO' o,termin.tipn

EPA "-thpd al-I.mple Paint Recprd

Instruments zeroed and sp.nn.d prior to start of run with zero V's and

ppm NO ("id-l.vel)
~ v/v co. ("id-Iev.l)
~ viva. ("id-l.vel)

Vendor.
Vendor.
V.ndor.

SCott &p.el.ltv G••
Lind.

Tr.vers. Ti ••• Ti_ .t Dilu.nt C~ vlv.d)* NO. •
Point eHf<S) Pointemin.) D CO. D 0- Cpplll.d)

1 c-1/ I/~I z-. . J' /R.. S- /0'. :r-
2 c- .s- 1/5/ "Z- <; /<1, S- 17-,
3 C-~ II! .3 2- r /9,- ~ /3,
4 C -7 1/3r 2- 7S- /9. q / z..-.,
~ O-e! 111 9' z..- 9' I~. $'" 1"3. S-•
6 .D-r I / "I~ "t.... 9 /<1. S- /~. Z-,
7 D-~ II tI 'Z- "'t.. f /9. ..r /~ ~•
e D-7 )/ tit..! 'Z--- , /~ / fl . - //v

~~~:~·~~~~~~..~~~;:t~::~~- Av.r.ges. .7' If' cI9' l:l.~~

Post-Run C.libr.tion Check.

St.nd.rd G,. Fin.l Fce"dln{l Drift Allo....d Draft

Z.ro NO Ii ppm --1- ~p. ~2 ppM
Zero O~ I X ~e.5 ~

Zero CO2 ~ X
,

~ ~•• 4 X

"id-level NO ", ppm :::1e: ppm :!;2 ppm
"id-level 02 .J1t X Y. ~•• 5 %
"id-lev.l CO2 'l .or

~ D X ~•• 4 X -

H-43
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.lob L'TV II:: c.A- >1' rrtv,L log
Source _'~H"""-..ez__~ --"li~

DOlte /- %~ - '9 Ta.t S- Run 1:=-

INTERPOLL LABORATORIES
St.~ipn.ry g•• Turbina MD. pwtermin.tion

EPA Metbod 2I=S'Mpla PRint RacRrd

Opar.tQf' C,) E: 'd~JI,.£C
CEf'lSI TECO ttodal 18 NOx An.l yz.r

ttocSal ~ [] NO
FUQi Madel 3380 NOIR fO.

B.rometric pra.sura ~~,/1- IN. MG. Teladyne ftodal 320 0-
Ambiant tempi Wet bulb ~I -F. "oi,ture ra.ov.ll Vi. ~el ~-I

Dry bul b £" -F. Condan.er

p••-Run. CaUb.aU"." ~ '1 7
Instrument, zeroed .nd ,panned prior to ,t.rt of run .itb zaro V" .nd

ppm NO C"id-lav.l)
X v/v Co. C"id-lavel)
Xv/v 0. C"id-lav.l)

Vandorl
Vandorl
Vendorl

5cRt\ Spaci.ltv G••
Linda

Tr.var.a Ti ..e Ti_ .t Diluant CX v/v.d'. NO. •
Point CHRS) PointCmin.) 0 CO. D 0- Cpp... d)

1 <2 • t./ /Z41P 2- V' / ¥'. j' //!

2 C-s- JZIJ"Z-- ~ q' )~3 / Z--,

3 t::.- ~ /;z.,,~ "Z. q' /? 3 /3I

4 C-7 / ll!Jl, '- " ,~, £/ /1•
~ D- l/ It()? "l.- et ig. t./ I r. 'l,
6 J)-~- lit I! 2- 9 I~ , ~ 1'1'.
7 J>-t /:7,/3 ,9 /({ ,Lj Itl,.
e 1>-7 I""/~ .,l... t (~. " /0I

~~:~:':~f6~±!i~~~E~f~~: Aver.vall .79 1<1-.~t '~. 3..r

POlt-Run C.libr.tion Cbeckl

St.nd.rd Ga. Fin.l Re.dan9 Drift. Allo....d Draft.

Zaro NO () ppm -::l:. ~pm ~2 ppm
Zaro O~ t!l X ~D.5 %
Zaro CO2 II X • % ~•• 4 %

f'lid-l.vel NO Cf 1, J'" PR- -::::5. ppm '~2 ppa
f'lid-laval 02 (1,1 % X ~••5 X
"ad-lavel CO2 t,T % D % ~••4 X

H-45
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INTERPOLL LABORATORIES
St.tion.ry G.s Turbine NO. Determin.tion

EPA Method 20-S.mple Ppint Recprd

Barometr i c pressure ~,. 11..
Ambient temp: Wet bulb

Dry bulb

Pre-Run C.libr.tion:

Oper.tor(s) ~ /4•....,(, '.€
CEMS: TECo Model 10~Ox AnAlyzer

Mode: ~o. [] NO
Fugi Model 3300 NDIR Eo.

IN. HG. Teledyne Model 320 0-
S""J.. -F. Moi sture removal: Vi. Model MK-l

.,.;J -F.?1l S"0 Condenser

Instruments zeroed And spanned prior to start of run with zero gali .nd

::&- ppm NO (Mid-level) Vendor: Scott Speci.lty G.li
% v/v Co. (Mid-level) Vendor: Linde

/Z." OX v/v 0- (Mid-level) Vendor: Linde

-
Travers... Time Time .t Diluent (% v/v,d)* NO.. *
Point (HRS) Point(min.) D CO. D 0. (ppm,d)

1 C!. ~ IZ'Z~ -z....- ~q /9. ~ //
2 t'. S- I oz..7tJ ""L- ey Iq. \1- / l..-,
3

~- ~ /7- !-z.-. '"'l.-- f/' I <j • ..r ~3,
4 C-7 I-U~ 2- g /t:i ,~ //;9"•
~ I::> - f I;.. ':1"7' :2 r - /1'1 ~ /3t

6 D- .s- IZ :r~ til ,~ /f, s- /3', S-

7 O·~ Iz'l/ ;t Ir Jtl, ~ /? ?J
B D- 7 /2'15 ~ ~ /(j, S- /~,
~~~~t~Jf~~!t:'!:';J:~~~~t.: Averages: 77 ,fl or) 1~.::A7•

Post-Run C.libr.tion Check:

Standard Gas Final Reading Drift AllowIPd Drift

Zero NO a ppm 4J ppm ~2 ppm
Zero 02 0 X • 7- :to.~ 7-
Zero CO2 c2 X '" 7- :to. 4 %

Mid-level NO '1'1 ppm t.2 ppm ~2 ppm
Mid-level 02 ad _ "I. . J "I. :to.~ %
Mi d-level CO2 3~ {'- ..."I. eel "I. :to•4 ~

S-420-1
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INTERPQLL LABORATORIES
StatiRnary ea. Tyrbine NO" Determination

EPA Methpd 2m-Zero. Calibratign Data

Job ~, r!L.JF #,,~,Tn V'I'" f. I
Turbine ::E::.Manufacturer ::r..,.a_-
Test: II Run L Date II. .a£-'~
Operator £ TZ'N~,t, t>.,~ .......-
NO" Calibration:

Anilly%er Response (ppm)
***

Cylinder
Value
(ppm) Pre-Run Post-Run

Difference
Final-Initiill

(ppm)

Zero gilS

Low level

Mid level

High level

O~ygen Cillibration:

III

***

Zero gas

Low level

Mi d level

High level

C02 Coil.libration:

Cylinder
Value

(OX)

12.99
z",99

AnAlyzer Response (OX ) Difference
Final-Initial

Pre-Run Post-Run ('Yo)

,d) e; £)

I :S, ~

Anilly%er Response (X)
***

Cylinder
Value

('Yo ) Pre-Run Post-Run

Difference
Final-lni tial

('/.)

Zero gas

MiJ level 7. r

H-49
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INTEBPOLL &.UORATORIES
StationAry eA' Tyrbine NO. DeterminAtion

EPA Method 21-Zeto • CAlibratign pata

Job
Turbine
Test 2.3
Operator

NO. CAl ibrAtion:

Analy~er Response (ppm)
***

Cylinder
Value
(ppm) Pre-Run Post-Run

Difference
Final-Initial

(ppm)

Zero gas

Low level

High level

Oxygen Calibration:

Analyzer Response (X)
***

Cylinder
Value

('Yo) Pre-Run Post-Run

Difference
Final-Initial

('Yo)

Zero gas 0

Low level --------Mid level
II, "

High level~

C02 Calibration:

-

Analy~er Response (X)

***
Cylinder

Value
('Yo ) Pre-Run Post-Run

Difference
Fi nal-Ini ti al

('Yo )

Zero gas

Low level

Mid level

High level

H-51

8-420-6
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INTERPQLL LABQRATQRIES
StatiRnary ea. Tyrbin. NO.p.termination

EPA Methpd 21-Z.ro • Calibratipn pata

Job t,,,
Turb i ne. ..&.-,

Test ~
Operil.tor

NO. Calibration:

Anil.lyzer Response (ppm)

***
Cylinder

Vil.lue
(ppm) Pre-Run Post-Run

Di fferen·ce
Finil.l-Jnitiil.l

(ppm)

Zero gas

Low level

Mid level

High level

Oxygen Calibril.tion:

***

Zero gas

Cylinder Anil.lyzer Response (Yo) Difference
Vil.lue Finil.l-Initial

(Yo) Pr.-Run Post-Run (Yo)

I ~ /i) ?J

II., ,

Low level

Mi d level

High level

C02 Calibration:

***

Zero gas

Low level

Mid level

High level

Cylinder Analyzer Responlie (Yo) Difference
Value Fi nal-Ini ti il.1

(Yo ) Pre-Run Post-Run (Yo)

0 t!) II l)-

5-420-6
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APPENDIX I

GAS ANALYZERS SPECIFICATIONS



•

MODEL 10A

Rack Mounted Chemiluminescent
No-No. Gas Analyzer

NO-NO. GAS ANALYZER·
.,

Thermo Environm.ental Instruments Inc.

1-1



tea IIODZL 3300 IIDIa

aAJlGal
'DIAL 110.

CaLL LUGU.

Dl'RCIOaa

·0-201. C02
Jl4J0877T
4an

AB4Y0168. CO2-B. 6.04 V

••

SALtUAlfJOII DAlfA

CAL. en•••.c•. 24.51

~.••u Q'tCI 1ft. .902.,

CAl.. C'I'L. lULL .cap COIICPftArlc.a UDAUID WDLft, , 1/10' • l- oot

80 • .98 19.6. 1.00 .9,.
64 .784 15.68 .•888 .7.

'48 .588 11.76 • .745 .5,

8.12
& .•616 .4·36 .441

24 .294 5.18 .46 .2'

16 .196 3.92 .336 .1

8 .098 1.96 .189 .0'

0 0 0 0 0

INTERPOLL
SO 18410

1-3



-

14) MAterial. of Va.- I Me.auring cell, &US304 .

contacting par~s Window J car.
• ipJ.,Dg , .olye~Yl.n•

15) Sample V" ~lov Z'a~ I ll/aiD*0 ~51/a1D

1&) Sample vas ~emper.~ure I o to 5$·C

17) Purging vas ~lov rau I l1/aiD (m be ~lowea as OCcaSiOD
c1emaDds)

18) Warmup t:1me I Approx. 2 hours

19) External 41aensions I 200 x 250 x 541 (8 x W x D) an

20) Weigh~ I Approx. 11 Itg

• 21) Pi-nish color I MDNSELL .1.$

Remarks) !"or COIIIbiDatlons of me.suring ranges for t:he c1ual
coaponent analyzer, inquiry .bou14 be ..&Se to the
manufacturer•

..

•

•

... •

,

F-S
1-5

•• I..
1""

. _ .... ~- • .a_. -.. ~ ..~..
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APPENDIX J

MEASUREMENT SYSTEM PERFORMANCE SPECIFICATIONS



THERMO ENVIRONMENTAL INSTRUMENTS INC.
Hodel 10A

Chemilumine.cent Ga. Analyzer

INTERFERENCE RESPONSE TEST,

IWl'E OF 'l'ES'l' JANUARY 11. 1910

NW.,nDl TYPE 10Ma Ran,. 0 - 2.5 PPH SERIAL 1«). 10 AIR - 0141-80

c..
I
-'

TES'l' GAS TYPE

co

so..

CO'l

0'1

QJQNl'RA~ PPM

500

201

10%

20.9 %

ANALYml
W1"PlI1' RESPONSE

< .1 PPM

< .1 PPH

< .1 PPH

< .1 PPH

%OF SPAN

< .1 %

( .1 %

< .1 %

< .1 %



INTERPOLL LABORATORIES
StationarY Ga. Turbine NO" Determination

EPA Method 20-Bespons. Tim.

Technici.an f},- ~y~ 1.4nn~S
CEMS: TECO Model ~NOx Analyzer

Mode: IJ.. NO.. n NO
Fugi Model 3300 NDIR EOz
Teledyne Model 320 Oz

Moi sture removal: Vi a Model 1'11<-1
Condenser

-
Besponse Time (secs)

An.lyzer type: NO>t Oz CO2

Analyzer SIN:
I/J,qll-.;l¥~9~-~/~ :l - UJ/:rOr17r

An.lyzer R.nge: O-IOO"wo 6 -25 '7# 0-2.C %
High level sp.n g.s

C/o /0, t>2.conc. (ppm or ~) ':J..o.ti'9
Upsc.le 1 :Jf, 'I ~g.2.

Upsc.le 2 :z.t, , d.t-. I
Upsc.le 3 ~r,&.(- "-7.3
Average: ~~,~ d.f. J-
Downscale 1 ~r,3 ~7.o

Downsc.le 2 ~tj,!f :1.7,0

Downscale 3 :2g ,~ :J.?, I

Aver.ge: :ti, S" :1=/-.0

1. Introduce gases at the 3-way valv. on the probe. Use zero and stack
gas ~or the upscale tests and high-level span gas and stack gas ~or

the downscale tests. Alternatively, use zero and high-level gases
~c)r a .ore strir,gerlt test. Record the ti.e ir, seconds ~ro. theaoaent
o~ irdroductior, urdi I .. stable resp.or,se is achieved.

2. The response tt.e t.st need only b. conducted prior to the initial
~ield use oT the aeasure.ent syst•••

3. Attach a copy o~ the ~low ~low syste. scheaatic to this test.

S-420-3
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APPENDIX K

CALIBRATION GAS CERTIFICATION DATA



I

Interpoll Laboratories, Inc.

METHOD 20

1/14/89

NO Standard Gases

HIGH 86* ppm NO in Nz

MID 48* PPil NO in Hz

LOW 16* ppm NO in Nz

Scott Primary Standards ! 2%

* Analyzed by Method 7A for certification on 11/13/89.

K-l



r····:·
.7.;'·

Interpoll Laboratories, Inc.
(612) 786-6020

cunFICATE OF AllALYSIS FOR
HIGH RAISE STAIIDARD IASF. IIETHOD 3A (20)

Vendor: Li ~J e...
Cylinder No: ~-I 0 a 9 a, :rot. 6S=!t 1Q'\
Date of Preparation: --::,-=~_--:o~_q_---=s_,=-- _
Label: (o.o~ % 'Oie . gO. 9' ~ 0 ....

Blend Specification: IQ'o (0& .Q' %: D...

Results Of Ana]yses Of Standard Gas (by Grsat)

Date of
Analysis

Analyst:

Run

1
2
3
4
5
6

COz (% v/v)

10.00
10,00
(0.00

10·00

r-··
Oz (% v/v)

011;00
&1,00
0\1.00

... ,.00

\

1-/3-8'1
Date

K-3
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., DATE
,

: 362.040.01
I 7111 I

...
···..ljN'DE.....••.....~
:::::~~

• UNION CAlt8lDE

TO: OXYGEN SERVICE COMPANY
1111 PIERCE BUTLER ROU'1'E
ST PAUL, lIN 55104

LINDE ORDER NUMBER
CUS'l'amR PO NUMBER
CUSTOMER REL NUMBER :

DEAR SIR/MADAM:

, . Unton CartIIdeCorpo,.,/Oft_

I LIftCM OwISlOft, .J

..L .550~""" :i.'I E••,CItecqO.1N453'2

: DECEMBER 29, ~¥~~!"

1I,'or
i

THIS IS YOUR CERTIFICATE OF ANALYSIS FOR:,
REQUESTED ,

COMPOSITION
CERTIFIED _CERTAIc~1.ION

COMPOSITION ,f!-Y

,.
\.

CYLINDER
NUMBER

Q 10892

..

CARBON DIOXIDE
'OXYGEN
NITROGEN

10\
21\

BALANCE

I
. ,

10.02\
. 20.99\
BALANCE

+ 0.02\ ABS
+ 0.02\ ABS

COA-6MP

»
....o.nANT, _c""'."'"Nt_""._II!........- .., II_ L_O"-oIa-c:.lIoIleCort*__ INl -.M' M _""'...,...ot_~IOC.,_I~....,.. CoeftlI*.. IO _ _oIC-.... 110_._' .-.._.10 .....,.....
...... 01 , oftIOI'''.hC",'''' rP ol _PoIU , _ "", _ oI """'__...........Mc _IIlCl ........ _ 11I110_"""
u-c••_ •...- "'lI loIl oI •__~ _ ••'_ ,_""IlI 'WCf'__ ."

K-5



EPA Methad 3 Data Reporting She.t
Or.at Analy.i. .

Jab ~-U.~ ~Q C&=L:tBRATtoO 6"$ U.R1t~Rt4TIO&JSource I !tJJ>C ?<f'?r4d uJve. 3.111 7;.cc
T...~ rTlw,c"'lt Test Slt.· 2."'" (J
Oat. Sub.i ttid ,- 1)-" Date of Test ,-li-',
T••t .No. No. of Runs Campletea..-..r _
Dat. of An.lysi. ,- n-ft T.chnu:i'an.a'k.

o • D F Avg

_.

-

-

-

-

-
.-

.-

Cane.
a.

'J.v/v Dry

/&. '1'(

~------_.- ------

~-------

0.06

~------

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

D.DD

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

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

~~----.- ----------------

--------------------

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

1

I 2

oBOF Avg

1

2

oBOF AvO
1

3 2

DBDF Avg

1

2

DBDF AvO

1

2

DBOF AvO
1

2

DBoF AvO

1

2

oBDF Avg

1

2

DBOF Avg

1

2

T••tl Sampl. No. Buret Reading. (ml) Cane.-
Run Lag Number of Ca.

and Typ. An. Zero Pt. After C~ After" %v/v Dry

I~" nA ....

1.260-1.413
1.210-1.370

1.600-1.836
1.434-1.586
1.405-1.553
1.000-1.130

o Ambient Air QA Checko Or.at Analyzer Syst•• Leak Ch.ck
o F. Within EPA "-3 Guidelin••

far fuel typ••

Where Ea- 20.9-0.
cOa

F-Flask (250 cc all gla.s)
B-T.dlar Bag (5-1ayer)

EPA Method 3 Guidelin••
Fuel Type Fe Range
Coal.

Anthracite/Lignit. 1.016-1.130
Bituminous 1.083-1.230

Oil.
Distillate
Residual

e.s.
Natural
Propane
Butane

Woad/Wood B.rk
K-7



APPENDIX L

FUEL ANALYSES



I·'
~ r,.... ~C.A1>A

5~ 1/10./',
TRA~SCONTINt~~AL GAS PIPE LIN! CORPORATION

d

AC~~ACY 'rEST -CROveR MEASv~£ME~T ~AB

ENCAL II

GROVER CrlRO~ATOv~APn TAPES

and

Calibration R~port (RF - U~at.)

VENOOR CHROMA'roGRAPH

VENOOR : L ,. f$ IJ-J' ,,1 C lit"ktl",~

CcctiUed Gas #eC'I It) B'ru /~~, I SP.aR •. '/11-

COpy or ClJRRE:.rr M. L. GAS ANAL..YSIS-

em: I 0 6 ~. t.,i

SP •GR.: , ~ I 5 5'
Grav~ty ~ 60-r, 14.73-PSI, BTU , 60 e r, Ory)

L-l



City of Fayetteville
Sample Log ~. 7319-01-:5883

Resul ts of 'the ProxiMate a1d UI t.iJnate AlaIysis

Sample Identificatiau Distillate Oil, Lhi t #1, Base Load

Date Analyzed: February 10, 1989

As
Partll'leter Received

ffiOXIMAIE ~YSIS. wrl.
I"bisture (Total) < 0.01

Ash < 0.01

Vel.tile Matter 99.97

Fi)(ec:I Carbcn (by difference) 0.03

6r"o!i5 Heating Value (BTU/LB) 19,274

Net Heating Value (BTU/LB) 18,109

Sulfur 0.23

LLTImJE ~YSIS. wr6
I"bisture (Total) < 0.01

Ash < 0.01

Carbcn 87.03

Hydrogen 12.:57

Oxygen (by difference) 0.12

Nitrogen 0.0:5

Sulfur 0.23

Specific Gravity (60/60 OF) 0.8645

Sediment, 'l. 0.01

L-3



City of Fayetteville
Sample Log ~. 7319-03-5885

IEsult.s of ttl! Proximate .-.d Ult.iJnate lnalysis

Sample Identific:aticn: Distillate Oil, Lhit #3, Base Load

Date A'lalyzed: February 10, 1989

As
Parameter Received

PROXIMATE MA..YSIS, WT"1.

(Total)I"bisture

Ash

Volatile Mat~r

Fi>ced Carbon (by difference)

Gross Heating Value (BTU/La)

Net Heating Value (BTU/La)

9Jlfur

< 0.01

< 0.01

99.97

0.03

19,378

18,211

0.22

(by difference)

lLTIMAIE ~YSIS, WT"1.

I"bisture

Ash

Carbc:n

Hydrogen

CbcYQE!n

Nitrogen

9Jlfur

Specific: Gravity

Sediment, Y.

(Total) < 0.01

< 0.01

87.02

12.64

0.04

0.08

0.22

0.8643

0.02

9251
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City of Fayetteville
~ple Log ~. 7319-05-5887

Result:s of the Proximate and Ul timate Alaiysis

Sample Identificatian Distillate Oil, Lhi t #5, Base Load

Date ~alyzed: February 10, 1989

As
Parameter Received

flR)}( IMATE A'IPLYSIS. wrl.
I"bisture (Total) < 0.01

Ash < 0.01

Volatile Matter 100.00

Fixed earlxln (by difference) 0

Gross Heating Value (BTU/La) 19,433

Net Heating Value (BTU/La) 18,264

Sulfur 0.20

LLTIMATE Al'A..YSIS. wrl.
I"bisture (Total) < 0.01

Ash < 0.01

carben 87.06

Hydrogen 12.66

Oxygen (by difference) < 0.01

Nitrogen 0.08

Sulfur 0.20

Specific Gravity (6I:J/6t:J DF) 0.8644

Sediment, 1- < 0.01

9232
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City of Fayetteville
Sample l.oQ ('lb. 7319-07-:eB9

Sample Identification: Distillate Oil, Lhit *1, 11 I"W

Date Analyzed: February 10, 1C189

Pfl)XIt~TE A\&YSIS. wrl.
Moisture (Total) < 0.01

Ash < 0.01

Volatile Matter 99.18

FiHed Carbcn (by diffl!!nil!nCe) 0.72

Gross Heating Value (BTU/La) 19,382

Net Heating Value (BTU/La) 18,213

SJlfur 0.72

l.LTI~TE ANOLYSIS. wrl,
Moisture (Total) < 0.01

Ash < 0.01

Cartx:n fD.05

Hydrogsn 12.66

())cygen (by difference) 0.02

Nitrooen 0.05

SJlfur 0.72

Specific Gravity ( I:J:)/I:J:) 0F ) 0.8644

Sedinent, 'Y. < 0.01

9256
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CALCL

Emission Factor by the Oxygen F-Factor Method
NOx at 15' 02 - ISO
Maximum Allowable NOx for Turbines> 100 10~TU/HR

Low Heating Value of Natural Gas

M-1
M-3

M-6
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CALCULATION OF EMISSION FACTOR BY THE OXYGEN F-FACTOR METHOD

•
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CALCULATION OF NOX AT 151 02 - ISO
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Calculation of the Specific
Humidity of Air

The specific humidity (Hobs) of air may be calculated from
barometric pressure and the percent by volume of moisture in the
determined from a psychrometric observation using the following
relationships:

~

the
air
two

where:

MC

=

=

=

vapor pressure of water in the ambient air at the
observation temperature (dry bulb temperature) in
IN.HG. Pv is obtained by calculation from the
barometri c pressure and the observed moi sture
content of the air.

moisture content of the air in percent by volume
obtained from the psychrometric tables using the
wet bulb and dry bulb temperatures.

barometric pressure in IN.HG.

Note: Use Interpoll labs EPA Method 2 Program "INSTACK" to obtain
the moisture content from wet bulb/dry bulb measurements.
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NO! Standard of perfoClance
for Stationary Gas Tyrbines

(CFR Title 40, Part 60, Subpart GG)

According to the above federal regulation, electrical utility
stationary 'gas turbines with a heat input at peak loads greater than 100

106BTU/HR shall not discharge exhaust gas with a STD NOx concentration in
excess of:

STD = 75 (~) + 10000 F
y -

where:

Equation 1

STD = allowable NOx emissions at 15~ oxygen on a dry basis
in ppm,d

Y = manufacturer's rated heat rate at manufacturer's
rated peak load (kilo/watt-hr). The value of Y shall
not exceed 14.4.

F = NOx emission allowance for fuel-bound nitrogen as
defined in Subpart GG (based on nitrogen content of
fuel burned).

Note: The above equation has been converted from_percent by volume
to ppm,d (by volume) since NOx concentrations are always
expressed in the latter units.
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The manufacturer's rated heat inputs at the manufacturer's rated
peak loads and the rated peak loads for each unit are given in the
following table together with the calculated·value of V and STD for both
distillate and natural gas:
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Calculation of "Y" from Manufacturer's
Heat Input and peak load Data

According to CFR Title 40, Part 60, Subpart GG:

v = "heat input at peak load" = KJ/HR
"peak load" watts

However, H is normally measured in 106BTU/HR

and since 1.072X10~ = 1 106uu
HR HR-

"heat input at peak load" = (1.072 x 106JSJ) (H)
HR

where:

H = heat input in 106BTU
HR

load is normally measured in HW (106 watts).

If HW = peak load in MW,

then "peak load" = 106 watts (MW)

v = (1.07"Xl06KJ/HRl (Hl
10 watts (HW) -

= KJ
HR-watt

v = 1.072 H

[?)

Then,
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Conversion of the Natural aas High Heating

Yalue from a Volume to a weight BASis

The naturAl gAS fired hAd A high heating VAlue of 1028.2 BTU/SCF ('
60 OF, 1 atm. and S.G. = 0.5825) based on An AnAlysis performed by the
supplier And submitted to the PWC. The actual density of a gas is related
to the density of air as follows:

But at 60 OF:

Pair = 0.07636 LB/SCF

[Handbook of Air Pollution Table 13-6]

Using this value, it is seen that the density of the naturAl gas (P g) is
0.0445 LB/SCF:

P 9 = 0.5825 x 0.07636 LB/SCF = 0.04448 lB/SCF

The volume-based high heating value of nAtural gas (h) may be converted
to the weight-based high heating value (HHV) using the following expres
sion:

HHV = h/ P 9

HHV = 1028.2 iIU x SCF = 23116 iIU
SCF 0.04448 LB LB
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Relationship of VolUme Fractions to
Weight Fractions for Gaseoys Fuel

where:

(fw)x = weight fraction of constituent x in gaseous fuel

(fy)x = volume or mole fraction of constituent x in
gaseous fuel

Mx = molecular weight of constituent x

i = anyone of the n constituent in the fuel mixture
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Calculation of the Hydrogen Weight
Fraction in the Gaseous Fuel

Compound (fH)1 (fY)1 M1 [(fY)i "'] [(fH)1 (fY)i M1]

Helium 0 0 4 0 0

C.+ 0.1628 0.0006868 86 0.06898 0.009598

N2 0 0.003622 28 0 0

CH, 0.26 0.9626 16 16.4016 3.86038

CO2 0 0.009063 44 0 0

C2H. 0.200 0.01901 30 0.6880 0.11760

C3H. 0.1818 0.002996 44 0.13182 0.02397

C,H10 0.1724 0.001410 68 0.08180 0.01410

CSH12 0.1887 0.0008316 72 0.04648 0.007681

Total 18.308 4.0232

H = E(fll)i (fY)i Mi = 4.0232 = 0.2467

t (fY)i Mi 18.308

I,

r-

•




