KERN COUNTY

Num
PERMIT TO OPERATE IS HEREBY GRAXTED
FOR EQUIPMENT LOCATED AT:

EQUIPMENT OR PROCESS DESCRIPTION:

PERMIT TO OPERATE

AIR POLLUTION CONTROL DISTRICT

2700 “M" STREET, SUITE 275
BAKERSFIELD, CA. 93301

ber: 4013601(E) TELEPHONE: (805) 861-3682

r

TO: Shell Western E & P, Inc.

r

Sec. 10, Te9S, R28E (Kern River)

Turbine Engine Cogeneration System

OPERATIONAL CONDITIONS LISTED BELOW.
THIS PERMIT BECOMES VOID UPON ANY CHANGE OF OWNERSHIP OR LOCATICX,
NOTE: The permittee may be required to
provide adequate sampling and testing
facilities. Equipment modification

requires a new permit.

REVOCABLE: This permit does not authorize

the emission of air contaminants in excess
of those allowed by the Rules and Regulations

CR ANY ALTERATION.
WILLIAM J. RODDY
AIR POLLUTION CONT FFICER
ST
. 4“
By: S0
N
For Period: 2-28-91 TO 2-28-92

of the K.C.A.P.C.D.

CONDITIONAL APPROVAL:

Compliance with all conditions of a

ronstruct is required for life of this eqg
e quipment authorized by this Permit to Operate chall comply

210.1 requirements.

aipment unless modified by
in full

EQUIPMENT DESCRIPTION: 20 MW Gas Gas Turbine Engine Cogenera

pproval imposed by any applicable Authority to

application.
with applicable Rule

tjon Svstem, including

the following:

a. Fuel gas preparation system consisting of:
1. Inlet gas/liquid separator,
2. FElectric fuel/gas compressor,
3. Fuel gas surge drum,
b. General Electric, Model LM 2300 PE, gas trubine generator set rated at 22.89 MW
electrical output with combustor water injector system for NOX control,
C. Unfired heat recovery steam generator,
d. Selective catalytic reduction system (SCR) NOx control system,
e. Ammonia storage control and distribution system for support of the SCR system,
f. Carbon monoxide catalytic converter,
g. Continuously recording emission monitors for NOx, CO and 02.

OPERATIONAL CONDITIONS:

ith PUC—regulated quality natural gas
(Rule 210.1)

1. Gas turbine engine shall be fired exclusively w
or unregulated natural gas documented to be of comparable quality.
2. Tube o0il cooler/accumulator vent shall be equipped with device
prevent any detectable emissions. (Rules 209 & 210.1)
3. Gas turbine water injection rate shall be maintained at water

to result in compliance with emission limits. (Rule 209)
sxmonia injection rate shall be controlled to maintain ammonia
than 20 ppmv. (Rule 419)

N

{s) sufficient to
to fuel ratio documented

"yreak through" to less
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10.

If water injection, SCR or catalytic converstion system is inoperative, gas turbine
engine shall be shutdown. (Rule 209)

Inlet gas temperature for hoth catalyst beds shall be maintained within the range
recommended by catalyst manufacterer. (Rule 209)

Gas turbine engine shall not burn more than 5.76 MM scf/day of natural gas. {Rule
209)

All gas turbine engine exhaust shall flow through both catalyst beds. (Rule 210.1)
Gas turbine engine exhaust may be diverted to bypass stack during cold turbine
startup. (Rule 209)

Gas turbine engine exhaust may be diverted to bypass stack under Rule 111, Equipment
Breakdown Conditions, provided all applicable record keeping and reporting
requirements of Rule 111 zre fulfilled. (Rule 111)

SPECIAL CONDITIONS:

h.

SWEPI shall comply in full with Rule 422 (New Source Performance Standards)
requirements including notification, record keeping, and monitoring requirements.
Continuous emission monitoring system for NOX (as NO,), CO and 0- serving exhaust gas
stream shall conform to Rule 108 specifications. (Rule 108)

Centinuous emission monitoring system shall be calibrated and operated according to
EPA guidelines as specified in CFR, Part 60, Appendix B. (Rule 108)

Audits of monitors shall be conducted annually by independent laboratory in accordance
with EPA guidelines, witnessed by District, and reports shall be submitted to District
withint 30 days of such audit. (Rule 108)

SWEPI continuous emission monitoring printouts shall be made readily available for
District inspection upon request. (Rule 108)

SWEPI shall keep accurate records of all maintenance activites, periodic inspections,
and repairs of the SCR unit, CO catalyst, water and NH3 injection systems, and their
associated controllers and instrumentation units.

SWEPI shall maintain records of ammonia consumption.

SWEPI shall notify the District in writing 30 days prior to any planned shutodwn of
the turbine system, The APCD shall be afforded the opportunity to inspect and sample
the SCR and CO catalyst systems.

SWEPI shall keep accurate records of daily fuel consumption of gas turbine engine and
shall make them readily available for District inspection upon request. (Rule 209)
Steam produced at this facility for use in oil-production operations shall affect ony
wells connected to well vent vapor recovery systems. (Rule 210.1)

SWEPI shall provide design details, including but not limited to engineering drawings
of SCR and catalystic convertor units for District approval prior to installation.
(Rule 209)

Non-compliance with NOx emission sampling 1imit shall require: shutdown of gas
turbine, down-throttling (reduced fuel consumption), or installation of additional SCR
catalyst volume-increased emission limit(s) will require modified Authority to
Construct before continued operation at such levels pursuant to Section 423350 of
California Fealth & Safety Code, a variance from this condition cannot be obtained.
(Rule 109)
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Warning:

Failure of catalysts to perform as required because of catalyst poisoning or fouling shall
not be recognized as basis for Rule 111 enforcement exemption. (Rule 209)

EMISSION SAMPLING LIMITS:

Particulates: 3.36 1bm/hr (Rule 210.1)

Sulfur Compounds: 1.13 1bm/hr (of 802) (Rule 210.1)
0.30 lbm/hr (of SOA) (Rule 210.1)

Oxides of Nitrogen: 13.13 ibm/hr (as NOZ) {(Rule 210.1)

Hydrocarbons: 10.08 lbm/hr (Rule 210.1)

Carbon Monoxide: 6.40 ibm/hr (Rule 210.1)

hjuompliance with emission sampling limit censistent with Policy Procedure E-1801 shall be
demonstrated by District-witnessed sample collection by independent testing laboratory
within 60 days after startup of this egquipment and annually within 60 days prior to permit
anniversary date, and the official test results and field data submitted within 30 days
thereafter. Samples shall be collected during maximum fuel consumption and use of
evaporative coolers. (Rule 108.1)



KERN COUNTY AIR POLLUTION CONTROL DISTRICT

PERMIT TO OPERATE

2700 "M STREET., SUITE 275
BAKERSFIELD, CA. 93301

: > Number: 4013612(C) TELEPHONE: (805) 861-3682
PERMIT TéKOPERATE IS HEREBY GRANTED TO: Shell Western E & P, Inc.
FOR EQUIPMENT LOCATED AT: Sec. 10, T29S, R28E (Kern River)
EQUIPMENT OR PROCESS DESCRIPTION: Turbine Engine Cogeneration System

OPERATIONAL CONDITIONS LISTED BELOW.
THIS PERMIT BECOMES VOID UPON ANY CHANGE OF OWNERSHIP OR LOCATION, OR ANY ALTERATIOX.

NOTE: The permittee may be required to

provide adequate sampling and testing WILLTAM J. RODDY

facilities. Equipment modification ATR POLLUTION CONTE

requires a new permit. C::::E;

REVOCABLE: This permit does not authorize By: //’—j\ '

the emission of air contaminants in excess AN

of those allowed by the Rules and Regulations

of the K.C.A.P.C.D. For Periog: 2-28-91 TC 2-28-92

CONDITIONAL APPROVAL:

Compliance with all ccenditions of approval imposed by any applicable Authority to
s=r7gnstruct is required for life of this equipment unless modified by application.

.quipment authorized by this Permit to Operate shall comply in full with applicahle Rule

210.1 requirements.

EQUIPMENT DESCRIPTION:

a. Allison, Model 501 KB5, gas turbine generator set rated at 4.0 MW electrical output
with combustor water injector system for Nox control,

b. Unfired heat recovery steam generator,

C. Centinuously recording emissicen moniters for NO,, CO and O?

OPERATIONAL CONDITIONS:

1. Gas turbine engine shall be fired exclusively with PUC-regulated quality natural gas
or unregulated natural gas documented to be of comparable quality. (Rule 210.1)

2. Lube ©il cooler/accumulator vent shall be equipped with device{s) sufficient to
prevent any detectable emissions. (Rules 209 & 210.1)

3. Gas turbine engine water injection rate shall be no less than 0.53 by weight, water to
fuel ratio, or rate documented to result in compliance with emission limits. (Rule
209)

4. Exhaust gas combustion contaminant emissions shall not exceed 0.1 gr/scf. (Rule
407.2)

5. Exhaust gas sulfur compound concentration shall not exceed 150 ppmv @ 15 excess oxyvgen
eand or dry basis. (Rule 422)

6. Exhaust gas oxides of nitrogen thall not exceed 206 ppmv at 15% excess oxygen and on

e dry basis. (Rule 422}

Gas turbine engine shall not burn more than 1.33 MM scf/day of fuel gas. (Rule 210.1)

8. Fuel gas sulfur content shall not exceed .1 gr/100 scf of fuel gas without prior
District approval. (Rule 210.31)
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10.
11.

12,
18.

SWEPI shall keep accurate daily record of sulfur content and volnme flow rate of fuel
gas and such records shall be readily available for District inspection upon request.
(Rule 422)

Gas turbine engine shall exhaust only to heat recovery steam generator. (Rule 210.1)
Gas turbine engine exhaust may be diverted to bypass stack under Rule 111, Equipment
Breakdown Conditions, provided all applicable record keeping and reporting
requirements of Rule 111 are fulfilled. (Rule 111)

Gas turbine engine bypass exhaust stack shall be gas-tight. (Rule 209)

If water injection system is inoperative, gas turbine shall be shut down. (Rule
210.1)

Gas turbine engine shall be equipped with coentinuously recording fuel gas flowrate
indicator. (Rules 209 & 422)

SPECIAL CONDITIONS:

&

]

SWEPI shall comply in full with Rule 422 (New Source Performance Standards)
requirements including notification, record keeping, and monitoring requirements.
Continuous emission monitoring system for NO, {as VO ), CO0 and 02 serving exhaust gas
stream shall conform to Rule 108 speciflcatlons (Rule 108)

Continuous emission monitoring system shall be calibrated and operated according to
EPA guidelines as specified in CFR, Part 60, Appendix B. (Rule 108)

Audits of monitors shall be conducted annually by independent laboratory in accordance
with EPA guidelines, witnessed by District, and reports shall be submitted to District
withint 20 days of such audit. (Rule 108)

SWEPI continuous emission monitoring printouts shall be made readily available for
District inspection upon request. (Rule 108)

SWEPI shall keep accurate records of daily fuel consumption of gas turbine engine and
shall make them readily available for District inspection upon request. (Rule 209)
All steam produced by this source operation shall be used to steam only existing wells
served by existing vapor centrol system{s). Any emissions from new wells drilled into
zone steamed by this equipment shall be fully controlled or offset. (Rule 210.1)

EMISSION SAMPLING LIMITS:

Particulates: 0.67 l1om/hr (Rule 210.1)

(@]

Sulfur Compounds:

.22 1bm/hr (of 502) (Rule 210.1)
0.06 l1bm/hr (of S0,) (Rule 210.1)

Oxides of Nitrogen: 8.34 lbm/hr (as NO2) (Rule 210.1)

Hvdrocarbons: 2.00 Ibm/hr  (Rule 210.1)

Carbon Monoxide: 5.08 lbm/hr (Rule 210.1)
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COMPLIANCE TESTING REQUIREMENTS:

Compliance with emission sampling limit consistent with Policy Procedure E-1801 shall be
demonstrated by District-witnessed sample collection by independent testing laboratory
within 60 days after startup of this equipment and annually within 60 days prior to permit
anniversary date, and the official test results and field data submitted within 30 days
thereafter. Samples shall be collected during maximum fuel consumption and use of
evaporative coolers. (Rule 108.1)

STATE OF CALIFORNIA AIR TOXICS HOT SPOTS REQUIREMENTS:

Facility shall comply with California Health and Safety Code Sections 44300 through 44384.
(Rule 208.1)



KERN COUNTY AIR POLLUTION CONTROL DISTRICT

PERMIT TO OPERATE

2700 "M" STREET, SUITE 275

umher - a BAKERSFIELD. CA. 93301
LV Number: 4013613(C) TELEPHONE: (805) 861-3682
PERMIT TO OPERATE IS HEREBY GRANTED TO: Shell Western E & P, Inc.
FOR EQUIPMENT LOCATED AT: Sec. 10, T29S, R28E (Kern River)
EQUIPMENT OR PROCESS DESCRIPTION: Turbine Engine Cogeneration System

OPERATIONAL CONDITIONS LISTED BELOW.
THIS PERMIT BECOMES VOID UPON ANY CHANGE OF OWNERSHIP OR LOCATION, OR ANY ALTERATION.

NOTE: The permittee may be required to

provide adequate sampling and testing WILLIAM J. RODDY

facilities. Equipment modification AIR POLLUTION CONTRO FFICER
reqguires a new permit.

REVOCABLE: This permit does not authorize By: (:"-\\ .

the emission of air contaminants in excess

of those allowed by the Rules and Regulations

of the K.C.A.P.C.D. For Period: 2-28-01 TO 2-28-92

CONDITIONAL APPROVAL:

Compliance with all conditions of approval imposed by any applicable Authority to

- -ronstruct is required for life of this equipment unless modified by application.

i

eiiguipment authorized by this Permit to Operate shall comply in full with applicable Rule

210.1 requirements.

EQUIPMENT DESCRIPTICN:

a. Allison, Model 501 KB5S, gas turbine generator set rated at 4.0 MW electrical output
with combustor water injector system for NO, centrol,

b. Unfired heat recovery steam generator,

c. Continuously recording emission monitors for NO,, CO and 0,

OPERATIONAL CONDITIONS:

o

1. Gas turbine engine shall be fired exclusively with PUC-regulated quality natural gas
or unregulated natural gas documented to be of comparable quality. {Rule 210.1)

2. Lube 0il cooler/accumulator vent shall he equipped with device(s) sufficient to

prevent any detectzble emissions. {Rules 209 & 2:0.1)

Gas turbine engine water injection rate shall be no less than 0.53 by weight, water to

fuel ratio, or rate documented to result in compliaznce with emission limits. (Rule

209)

4. Exhaust gas combustion centaminant emissions shall not exceed 0.1 gr/scf. (Rule
407.2)

5. Exhaust gas sulfur compound concentration shall not exceed 130 ppmv € 13 excess oxygen
and or dry basis. (Rule 422)

6. Exhaust gas oxides of nitrogen shall not exceed 206 prmv at 1i3% excess oxvgen and on

dry basis. (Rule 422

Gas turbine engine shall not burn more than 1.33 MM scf/day of fuel gas. (Rule 210.1)

Fuel gas sulfur content shall not exceed .1 gr/100 scf of fuel gas without prior

District approval. (Rule 210.1)

w
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9. SWEPI shall keep accurate daily record of sulfur content and volnme flow rate of fuel
gas and such records shall be readily available for District inspection upon request.
(Rule 422)

10. Gas turbine engine shall exhaust only to heat recovery steam generator. (Rule 210.1)

11. Gas turbine engine exhaust may be diverted to bypass stack under Rule 111, Equipment
Breakdown Conditions, provided all applicable record keeping and reporting
requirements of Rule 111 are fulfilled. (Rule 111)

12. Gas turbine engine bypass exhaust stack shall be gas-tight. (Rule 209)

13. If water injection system is inoperative, gas turbine shall be shut down. (Rule
210.1)

14. Gas turbine engine shall be equipped with continuously recording fuel gas flowrate
indicator. (Rules 209 & 422)

SPECIAL CONDITIONS:

a. SWEPI shall comply in full with Rule 422 (New Source Performance Standards)
requirements including notificatien, record keeping, and monitoring requirements.

b. Continuous emission monitoring system for NO  (as NOQ), €0 and 0, serving exhaust gas
- stream shall conform to Rule 108 specifications. (Rule 108)
S. Continuous emission monitoring system shall be calibrated and operated according to
EPA guidelines as specified in CFR, Part 60, Appendix B. (Rule 108)
d. Audits of monitors shall be conducted annually by independent laboratory in accordance

with EPA guidelines, witnessed by District, and reports shall be submitted to District
withint 30 days of such audit. (Rule 108)

e. SWEPI continuous emission monitoring printouts shall be made readily available for
District inspection upon request. (Rule 108)
f. SWEPI shall keep accurate records of daily fuel consumption of gas turbine engine and

shall make them readily available for District inspection upon request. (Rule 209)
All steam produced by this source operation shall be used to steam only existing wells
served by existing vapor control system(s). Any emissions from new wells drilled into
zone steamed by this equipment shall be fully controlled or offset. (Rule 210.1)

0s]

EMISSION SAMPLING LIMITS:

Particulates: 0.67 Ibm/hr (Rule 210.1)

Sulfur Compounds: 0.22 lbm/hr (of SOZ) (Rule 210.1)
0.06 Ibm/hr (of SOt) (Rule 210.1)

Oxides of Nitrogen: 8.34 Ibm/hr (as NOZ) (Rule 210.1)

Hydrocarbons: 2.00 1bm/hr (Rule 210.1)

w
(o]
w

Carbon Monoxide: l1bm/hr (Rule 210.1)
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COMPLIANCE TESTING REQUIREMENTS:

Compliance with emission sampling limit consistent with Policy Procedure E-1801 shall be
demonstrated by District-witnessed sample collection by independent testing laboratory
within 60 days after startup of this equipment and annually within 60 days prior to permit
anniversary date, and the official test results and field data submitted within 30 days
thereafter. Samples shall be collected during maximum fuel consumption and use of
evaporative coolers. (Rulé 108.1)

STATE OF CALIFORNIA AIR TOXICS HOT SPOTS REQUIREMENTS:

Facility shall comply with California Bealth and Safety Code Sections 44300 through 44384.
(Rule 208.1)



BK023

SOURCE TESTING OF THREE NATURAL GAS FIRED TURBINES
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P.O. Box 11164
Bakersfield, California 93389

For Submittal to:

San Joaquin Valley Unified Air Pollution Control District
2700 M Street, Suite 275
Bakersfield, California 93301

Test Date:

March 31 and April 1, 1992

Report Date:

April 27, 1992

Prepared by:

Engineering-Science, Inc.
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SUMMARY OF SOURCE TEST RESULTS

Company : SWEPI — SEKR Permit # 4013612C
Test Date : 31—Mar—92 UNIT 2, HRSG OUTLET STACK
gr/sct ppm(v)
gr/scf @12% CO2 ppm(v) @15% 02 Ibfhr ib/MMBtu
PARTICULATE

SULFATE

Run 1 27.41 26.91 4.61 0.0982
2 27.32 26.80 4.65 0.0979

Run 1 4.84 4.75 0.50 0.0106
2 4.88 4.79 0.51 0.0106

Scrubber Liquor Analysis :
Chlorides— Specific Gravity —
Comments : /q/‘}/‘/(/ﬂ— 0.1 — Puvc é€ F TYABIVE RuR Y.0/ e/ Ldfaee

Wﬁso //Vr

For Regulatory Agency Use Only :

%ﬁ/, ‘7//2//%
g



SUMMARY OF SOURCE TEST RESULTS

Company : SWEPI — SEKR Permit # 4013613C
Test Date : 31-Mar-92 UNIT 3, HRSG OUTLET STACK
gr/scf ppm(v)
gt/sct @12% CO2 ppm{v) @15% 02 ib/hr 1b/MMBtu
PARTICULATE

SULFATE

'NOx as NO2, dry
Run 1 ' 29.08 29.93 5.04 0.1093

Run 1 5.62 5.79 0.59 0.0128
2 554 5.79 0.59 0.0128

HC (non—methane)

Scrubber Liquor Analysis :
Chiorides— Specific Gravity—
Comments : frmohL Ao —  Luc CaeF Yomu TurBIvE PwA coeaf

o T

For Regulatory Agency Use Only :

Wil
! V ’



SUMMARY OF SOURCE TEST RESULTS PG 1 OF 2
Company : SWEPI - SEKR Permit # 4013601F
Test Date : 01-Apr-92 UNIT 1, HRSG OUTLET STACK
gr/sct pPPM{y)
ge/sct @12% COo2 ppmv) @15% 02 tofhr 16/MMBtu
PARTICULATE

NOx as NO2, dry

Run 1

2
3
4
5
6

HC (non—methane)

Chlorides—

Scrubber Liquor Analysis

Specific Gravity—

Comments : O2 Relative Accuracy = 1.83 %, NOx Relative Accuracy = 11,53 %, CO Relative Accuracy = 0.77 %.

For Regulatory Agency Use Only :




SUMMARY OF SOURCE TEST RESULTS PG 2 OF 2
Company : SWEPI — SEKR Permit # 4013601F
Test Date : 01-Apr—92 UNIT 1, HRSG OUTLET STACK
gr/sct PPM{v)
gt/sct @12% CO2 ppm{v) @15% 02 Ib/hr |b/MMBtu
PARTICULATE
Run 7
8
9
10

SULFATE
Run 7
8

9

10

Mean

NOx as NO2, dry
Run 7
8

10

7.00
6.89
7.01
6.97

0.0255

0.0252
0.0256
0.0255

0.27
0.27
0.26
0.25

0.15
0.15
0.14
0.14

HC (non—methane)

Chlorides—

Scrubber Liquor Analysis :

Specific Gravity—

w’

w H»O

CHATALYCT

Comments: A p 4/ hL IO, [~ PVe CHLF TURBINC PR 2., ¥9 COCEW
/T Nitsf ser + Co

For Regulatory Agency Use Only :

Q/l\/ﬂ/ halle
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SECTION 1

INTRODUCTION



SOURCE TESTING OF THREE NATURAL GAS FIRED
TURBINES AT THE SEKR COGENERATION FACILITY,
BAKERSFIELD, CALIFORNIA

INTRODUCTION

Engineering-Science, Inc. (ES), Bakersfield, California conducted air emissions
testing of three natural gas fired turbines located at the SEKR Cogeneration Facility
located in the Kern River Oil Field, Bakersfield, California. Testing was conducted to
demonstrate the facility's compliance with the Authority to Construct Permit No.'s
4013601F, 4013612C, and 4013613C for Turbines 1-3, respectively. Turbine 1 is rated
at 20 MW and Turbines 2 and 3 are rated at 4 MW each. These permits were issued
by the San Joaquin Valley Unified Air Pollution Control District (District).

Testing procedures were conducted in accordance with the guidelines published
in 40 CFR, Part 60, Appendix A and Appendix B, dated July 1990 and CARB Method
100. Testing consisted of Continuous Emission Monitoring (CEM) for Nitrogen
Oxides (NOy), Carbon Monoxide (CO), and Oxygen (09). The turbines were operated
at base load conditions and fueled by natural gas. On March 31, 1992 duplicate 1-hour
tests were performed on Turbines 2 and 3.

Ten CEM runs were conducted April 1, 1992 on Turbine 1 for determining
compliance and Relative Accuracy for the facility CEM NOy, CO, and O7 monitors.
The facility's analyzer system is configured to cycle on a regular interval to monitor the
emissions from all three unit's stacks using a single set of analyzers. The CEM system
was operated in its normal mode during this test period.

A fuel sample was collected and analyzed for Carbon (C), Hydrogen (H),
Oxygen (0), Nitrogen (N), Sulfur (S), and heating value (Btu). The fuel analysis and
fuel consumption (supplied by SWEPI SEKR plant personnel) was used to determine
exhaust gas flowrates and pollutant mass emission rates in accordance with F-Factor

calculaton methods specified in 40 CFR, Part 60, Appendix A.



Mr. Ken Kirkpatrick of Shell Western Exploration and Production, Inc.
coordinated activities for the plant and was responsible for supplying ES with the plant
operating data. The testing program was observed by Mr. Greg LeFore of the District.

The ES testing team was comprised of Messrs. Jim Polhamus and Cesario Mangaoang.



SECTION 2

DATA SUMMARIES



SECTION 2
DATA SUMMARIES

The test results for NOy and CO are presented in the Summary of Source Test
Results at the front of this report. Additional data summaries are presented in the
following tables of this section to supplement and clarify results. Section 3, Test
Method Calculations presents emission calculations for Relative Accuracy of CEM
instruments (NOyx, CO, and O3), gaseous components (NOy and CO) emissions, and
the fuel calculations used for determining these emissions. Carbon Monoxide relative
accuracy was calculated using the applicable emission standard value of 43.47 ppm in
the RA equation. This calculation method was used due to the very low CO emissions
(<1 ppm).



EMISSION DATA SUMMARY
GAS COMPONENTS

SWEPI — SEKR 31-Mar—92
UNIT 2, HRSG OUTLET STACK

NITROGEN DIOXIDE

Corrected
Corraected ppm (dry)
Run # % 02 ppm (dry) @ 15% 02 b/hr Ib/MMBtu
1 14.89 27.41 26.91 4.61 0.0982
2 14.89 27.32 26.80 4.65 0.0979
Average 14.89 27.37 26.85 4.63 0.0981
CARBON MONOXIDE
Corrected
- Corrected ppm (dry)
Run # ppm (dry) @ 15% 02 Ib/hr 1b/MMBtu
1 4.84 475 0.50 0.0106
— 2 4.88 4.79 0.51 0.0106
- Average 4.86 4.77 0.50 0.0106
- SULFUR DIOXIDE
Corrected
— Cotrected ppm (dry)
Run # ppm (dry) @ 15% 02 Ib/hr 1b/MMBtu
- Average
- HYDROCARBON (NON-—-METHANE)
Corrected
- Corrected ppm (dry)
Run # ppm (dry) @ 15% 02 Ib/hr Ib/MMBtu

-

Average



EMISSION DATA SUMMARY

GAS COMPONENTS
SWEPI — SEKR 31—-Mar—-92
UNIT 3, HRSG OUTLET STACK
NITROGEN DIOXIDE
Corrected
Corrected ppm (dry)
Run # % 02 ppm (dry) @ 15% 02 Ib/hr 1b/MMBtu
1 1517 29.08 29.93 5.04 0.1093
2 15.26 28.80 30.09 5.06 0.1099
Average 16.21 28.94 30.01 5.05 0.1096
CARBON MONOXIDE
Corrected
Corrected ppm (dry)
Run # ppm{dry) @ 15% 02 b/hr 1b/MMBtu
1 5.62 5.79 0.59 0.0129
2 5.54 579 0.59 0.0129
Average 5.58 5.79 0.59 0.0129
SULFUR DIOXIDE
Corrected
Corrected ppm (dry)
Run # ppm (dry) @ 15% 02 ib/hr tb/MMBtu
Average
HYDROCARBON (NON—-METHANE)
Corrected
Corrected ppm (dry)
Run # ppm (dry) @ 15% 02 Ib/hr 1b/MMBtu

Average



EMISSION DATA SUMMARY PG 1 OF 2
GAS COMPONENTS
SWEPI - SEKR 01—-Apr—92
UNIT 1, HRSG OUTLET STACK
NITROGEN DIOXIDE
Corrected
Corrected ppm (dry)
Run # % 02 ppm (dry) @ 15% 02 Ib/hr 1b/MMBtu
1 14.23 8.43 7.45 6.34 0.0272
2 14.50 8.40 7.75 6.58 0.0283
3 14.19 8.89 7.82 7.1 0.0286
4 14.23 8.23 7.28 6.64 0.0266
5 14.24 7.99 7.08 6.36 0.0258
6 14.31 7.67 6.87 6.21 0.0251
Average
CARBON MONOXIDE
Corrected
Corrected ppm (dry)
Run # ppm (dry) @15% 02 Ib/he lb/MMBtu
1 0.39 0.35 0.18 0.0008
2 0.34 0.31 0.16 0.0007
3 0.33 0.29 0.16 0.0007
4 0.25 0.22 0.12 0.0005
5 0.26 0.23 0.13 0.0005
6 0.30 0.27 0.15 0.0006
Average
SULFUR DIOXIDE
Cotrected
Corrected ppm (dry)
Run # ppm (dry) @ 15% 02 Ib/hr Ib/MMBtu
Average
HYDROCARBON (NON—METHANE)
Corrected
Corrected ppm (dry)
Run # ppm (dry) @ 15% 02 lb/hr 1b/MMBtu

Average



EMISSION DATA SUMMARY PG 2 OF 2
GAS COMPONENTS
SWEPI — SEKR 01—-Apr—92
UNIT 1, HRSG OUTLET STACK
NITROGEN DIOXIDE
Corrected
Corrected ppm (dry)
Run # % 02 ppm (dry) @15% 02 Ib/hr lb/MMBtuU
7 14.33 7.79 7.00 6.34 0.0255
8 14.33 7.68 6.89 6.23 0.0252
9 14.25 7.90 7.01 6.34 0.0256
10 14.27 7.84 6.97 6.31 0.0255
Average 14.29 8.08 7.21 6.45 0.0263
CARBON MONOXIDE
Corrected
Corrected ppm (dry)
Run # ppm (dry) @ 15% 02 lb/hr 1b/MMBtu
7 0.30 0.27 0.15 0.0006
8 0.30 0.27 0.15 0.0006
9 0.29 0.26 0.14 0.0006
10 0.28 0.25 0.14 0.0006
Average 0.30 0.27 0.15 0.0006
SULFUR DIOXIDE
Corrected
Corrected ppm (dry)
Run # ppm (dry) @15% 02 Ib/hr lb/MMBtu
Average
HYDROCARBON (NON—METHANE)
Corrected
Corrected ppm (dry)
Run # ppm (dry) @ 15% 02 lb/hr 1b/MMBtu

Average



SECTION 3

TEST METHOD CALCULATIONS



SWEPI — SEKR

UNIT 2, HRSG OUTLET STACK

EMISSION CALCULATIONS
GAS COMPONENTS

HC, b/MMscf of fuel

DATA:

Run 1 Run 2 Average
Date 31—Mar—-92 31—-Mar—92
Oxygen (%) 14.89 14.89 14.89
Qs(std), dscfm 23,139 23,376 23,258
F-Factor, dscf/MMBtu 8,498.04 8,498.04 8,498.04
NOx, ppm 27.41 27.32 27.37
CO, ppm 4.84 4.88 4.86
802, ppm :
HC (non—methane), ppm
Fuel, Lb/hr 2,043 2,064 2,054
Fuel, ft3/1b 21.99 21.99 21.99
CALCULATIONS :
NOx, ib/hr 4.61 4.65 4.63
NOx, ppm @ 15 %02 26.91 26.80 26.85
NOx, Ib/MMBtu 0.0982 0.0979 0.0981
NOX, Ib/MMscf of fuel 102.72 102.37 102.54
CO, Ib/hr 0.50 0.51 0.50
CO, ppm @ 15 %02 4.75 4.79 477
CO, Ib/MMBtu 0.0106 0.0106 0.0106
CO, Ib/MMscf of fuel 11.05 11.13 11.08
S02, Ib/hr
$02, ppm @ 15 %02
S02, Ib/MMBtu
S02, Ib/MMscf of fuel
HC, Ib/hr
HC, ppm @ 15 %02
HC, Ib/MMBtu

EQUATIONS :

Ib/hr = (0.00000137 Lb—Mole °R / #t3 ) x 60 min/hr x Qs(std) x MW x ppm / [T(std) + 460]

ppm @ 15 %02 = ppm measured X [(20.9 — 15 %02) / (20.9 — %02 measured)]

Ib/MMBtu = F—Factor x MW x [(1.3711E—6 Lb—Mole °R / #13) / (T(std) + 460)] x [20.9 / (20.8 — O2%)] x ppm

Lb/MMscf of fuel = [( Ib/hr) / (Ib fuel/hr) / ( #t3/lb fuel) x ( 1E+06/MM )]

CONSTANTS :

Standard Temp. T(std):
Oxygen Correction :

60 °F

15 % 02

NOx, MW = 46.005 |bflb—mole

CO, MW = 28.010 Ib/ib—mole

S02, MW = 64.058 Ibfib—mole
HC, MW = 16.043 lb/lb—mole




EMISSION CALCULATIONS

GAS COMPONENTS

SWEPI — SEKR
UNIT 3, HRSG OUTLET STACK

DATA:

Run 1 Run 2 Average

Date 31—-Mar—92 31-—Mar—-92

Oxygen (%) 15.17 15.25 15.21
Qs(std), dscfm 23,806 24,143 23,975
F—Factor, dscf/MMBtu 8,498.04 8,498.04 8,498.04
NOx, ppm 29.08 28.80 28.94
CO, ppm 5.62 5.54 5.58
S02, ppm

HC (non—methane), ppm

Fuel, Lb/hr 2,004 2,004 2,004
Fuel, ft3/1b 21.99 21.99 21.99
CALCULATIONS :

NOx, Ib/hr 5.04 5.06 5.05
NOx, ppm @ 15 %02 29.93 30.09 30.01
NOx, 1b/MMBtu 0.1093 0.1099 0.1096
NOXx, Ib/MMscf of fuel 114.29 114.79 114.54
CO, ib/hr 0.59 0.59 0.59
CO, ppm @ 15 %02 5.79 5.79 5.79
CO, ib/MMBtu 0.0129 0.0129 0.0129
CO, Ib/MMscft of fuel 13.45 13.44 13.45
802, Ib/hr

S02, ppm @ 15 %02

S02, Ib/MMBtu

S02, Ib/MMscf of fuel

HC, lb/hr

HC, ppm @ 15 %02

HC, Ib/MMBtu

HC, Ib/MMsct of fuel

EQUATIONS :

Ib/hr = (0.00000137 Lb—Mole °R/ #t3 ) x 60 min/hr x Qs(std) x MW x ppm / [T(std) + 460]

ppm @ 15 %02 = ppm measured x [(20.9 — 15 %02) / (20.9 — %02 measured)]

Ib/MMBtu = F~Factor x MW x [(1.3711E—6 Lb—Mole *R / ft3) / (T(std) + 460)] x [20.9/ (20.9 — 02%)] x ppm

Lb/MMscf of fuel = [(Ib/hr) / (1b fuelthr) / ( ft3/1b fuel ) x ( 1E+06/MM )]

CONSTANTS :

Standard Temp. T(std):
Oxygen Correction :

60 °F

15 % 02

NOx, MW = 46.005 Ib/lb—mole

CO, MW = 28.010 Ibb—mole

S02, MW = 64.058 Ib/lb—mole
HC, MW = 16.043 Ibflb—mole




EMISSION CALCULATIONS

2
GAS COMPONENTS PG 1 OF
SWEPI — SEKR
UNIT 1, HRSG OUTLET STACK
DATA:

Run 1 Run 2 Run 3 Run 4 Run § Run 6 Average
Date O1-Apr—-92 01—-Apr—-92 O01—-Apr—92 01-Apr-92 O01—Apr—-92 O01-Apr—92
Oxygen (%) 14.23 14.50 14.19 14.23 14.24 14.31
Qs(std), dscfm 103,347 107,601 109,873 110,930 109,400 111,161
F—Factor, dscf/MMBtu 8,498.04 8,498.04 8,498.04 8,498.04 8,498.04 8,498.04
NOx, ppm 8.43 8.40 8.89 8.23 7.99 7.67
CO, ppm 0.39 0.34 0.33 0.25 0.26 0.30
SO2, ppm
HC (non—methane), ppm
Fuel, Lb/hr 10,127 10,117 10,831 10,870 10,704 10,762
Fuel, ft3/1b 21.99 21.99 21.99 21.99 21.99 21.99
CALCULATIONS :
NOx, Ib/hr 6.34 6.58 7.1 6.64 6.36 6.21
NOXx, ppm @ 15 %02 7.45 7.75 7.82 7.28 7.08 6.87
NOx, ib/MMBtu 0.0272 0.0283 0.0286 0.0266 0.0258 0.0251
NOXx, Ib/MMscf of fuel 28.46 29.56 29.84 27.79 27.02 26.24
CO, Ib/hr 0.18 0.16 0.16 0.12 0.13 0.15
CO, ppm @ 15 %02 0.35 0.31 0.29 0.22 0.23 0.27
CO, |b/MMBtu 0.0008 0.0007 0.0007 0.0005 0.0005 0.0006
CO, Ib/MMscf of fuel 0.80 0.73 0.67 0.51 0.54 0.62
802, Ibthr
S02, ppm @ 15 %02
S02, Ib/MMBtu
S02, Ib/MMscf of fuel
HC, Ib/hr
HC, ppm @ 15 %02
HC, Ib/MMBtu

HC, Ib/MMscf of fuel

EQUATIONS :

Ib/hr = (0.00000137 Lb—Mole °R/ {t3) x 60 min/hr x Qs(std) x MW x ppm / [T(std) + 460]

ppm @ 15 %02 = ppm measured x [(20.9 — 15 %02) / (20.9 — %02 measured)}

Ib/MMBtu = F—Factor x MW x [(1.3711E—6 Lb—Mole °R/ ft3) / (T(std) + 460)] x [20.9 / (20.9 — 02%)] x ppm

Lb/MMscf of fuel = [( Ib/hr) / (Ib fuel/hr ) / ( #3/1b fuel ) x ( 1E+06/MM )]

CONSTANTS :

Standard Temp. T(std):
Oxygen Correction :

NOx, MW = 46.005 Ib/ib—mole
CO, MW = 28.010 |b/ib—mole

60 °F

15 % 02

$02, MW = 64.058 Ib/flb—mole
HC, MW = 16.043 Ib/lb—mole




EMISSION CALCULATIONS

PG 2 OF 2
GAS COMPONENTS

SWEPI - SEKR
UNIT 1, HRSG OUTLET STACK
DATA :

Run?7 Run 8 Run 9 Run 10 Average
Date 01—-Apr—92 01-Apr—92 01-Apr-892 01-—Apr—92
Oxygen (%) 14.33 14.33 14.25 14.27 14.30
Qs(std), dscfm 111,810 111,613 110,270 110,603 109,661
F—Factor, dscf/MMBtu 8,498.04 8,498.04 8,498.04 8,498.04 8,498.04
NOx, ppm 7.79 7.68 7.9 7.84 8.08
CO, ppm 0.30 0.30 0.29 0.28 0.30
802, ppm
HC (non—methane), ppm
Fusl, Lb/hr 10,792 10,773 10,773 10,773 10,652
Fuel, ft3/1b 21.99 21.99 21.99 21.99 21.99
CALCULATIONS :
NOx, Ib/hr 6.34 6.24 6.34 6.31 6.45
NOx, ppm @ 15 %02 7.00 6.90 7.01 6.98 7.21
NOx, Ib/MMBtu 0.0255 0.0252 0.0256 0.0255. 0.0263
NOx, ib/MMscf of fuel 26.70 26.32 26.75 26.63 27.53
CO, lb/hr 0.15 0.15 0.14 0.14 0.15
CO, ppm @ 15 %02 0.27 0.27 0.26 0.25 0.27
CO, Ib/MMBtu 0.0006 0.0006 0.0006 0.0006 0.0006
CO, Ib/MMscf of fuel 0.63 0.63 0.60 0.58 0.63
S02, Ibthr
S02, ppm @ 15 %02
S$02, Ib/MMBtu
S02, Ib/MMscf of fuel
HC, Ib/hr
HC, ppm @ 15 %02
HC, ib/MMBtu

HC, 1b/MMscf of fuel

EQUATIONS :

lb/hr = (0.00000137 Lb—Mole °R / ft3 ) x 60 min/hr x Qs(std) x MW x ppm / [T(std) + 460]

ppm @ 15 %02 = ppm measured x [(20.9 — 15 %02) / (20.9 — %02 measured)]

Ib/MMBtu = F—Factor x MW x [{(1.3711E—6 Lb—Mole °R / ft3) / (T(std) + 460)] x [20.9 / (20.9 — O2%)] x ppm

Lb/MMscf of fuel = {( Ib/hr) / {Ib fuelfhr) / (#3/1b fuel } x ( 1E+06/MM )]

CONSTANTS :

Standard Temp. T(std):
Oxygen Correction :

NOx, MW = 46.005 Ib/lb—mole
CO, MW = 28.010 Ibfilb—mole

60 °F

15 % 02

802, MW = 64.058 Ib/ilb—mole
HC, MW = 16.043 Ibflb—mole




FUEL BASED CALCULATIONS

SWEPI - SEKR 31—-Mar-92
UNIT 2, HRSG OUTLET STACK
FUEL ANALYSIS DATA
Value (%
Run GCV
# Carbon Hydrogen  Nitrogen Oxygen Sulfur BTU/Ib ft3/ib Ib/gal
1 73.46 23.76 1.36 1.42 0.00 22,995
2 73.46 23.76 1.36 1.42 0.00 22,995
CALCULATIONS
Stack Gas
Run Oxygen Fuel Gas Flowrate Fuel Oil Flowrate Solid Fuel Heatlnput F—Factor Qs(std)
# % lo/hr ft3/hr Ib/hr gal/he tb/hr MMBTU/hr dscf/MMBTU  dscfm
1 14.89 2043 46.97844 8,498.04 23,139
2 14.89 2064 47.46133 8,498.04 23,376

Heat Input, MMBTU/hr

F—Factor, dscf/MMBTU

Qs(std), dscfm
GCV

Standard Temperature

(Ib/hr fuel gas) x BTU/Ib x MM/1E+06

(ft3/hr fuel gas) x BTU/Ib / (ft3/Ib fuel gas) x MM/1E+06
(Ib/hr fuel oi) x BTU/Ib x MM/1E+06

(gal/hr fuel oil) x Ib/gal x BTU/tb x MM/1E+06

(Ib/hr solid fuel) x BTU/Ib x MM/1E+06

1E+06 [ 3.64 x (% H) + 1.53x (% C) + 0.57 x (% S) + 0.14x
(% N) — 0.46 x (% 02)] / (BTU/Ib) x [ (Tstd + 460) / 528

MMBTU/hr x [F —Factor x (20.8 / (20.9 — %02)) x (hr / 60 min)}
Gross Calorific Value of fuel

60 °F




FUEL BASED CALCULATIONS

SWEPI — SEKR 31-Mar—-92
UNIT 3, HRSG OUTLET STACK

FUEL ANALYSIS DATA
: FuslValue (%), Moisture
Run GCvV
# Carbon Hydrogen Nitrogen Oxygen Sulfur BTU/b ft3/lb Ib/gal
1 73.46 23.76 1.36 1.42 0.00 22,995
2 73.46 23.76 1.36 1.42 0.00 22,995
CALCULATIONS
Stack Gas
Run Oxygen Fuel Gas Flowrate Fuel Qil Flowrate Solid Fuel Heatlnput F—Factor Qs(std)
# % Ib/hr  ft3/hr Ib/hr gal/hr Ib/hr MMBTU/hr dscf/MMBTU  dscfm
1 156.17 2004 46.08164 8,498.04 23,806
2 15.25 2004 46.08164 8,498.04 24,143
Heat Input, MMBTU/hr = (ib/hr fuel gas) x BTU/Ib x MM/1E+06

= (ft3/hr fuel gas) x BTU/Ib / (ft3/Ib fuel gas) x MM/1E+086
= (ib/hr fuei oil) x BTU/Ib x MM/1E+06

= (gal/hr fuel oil) x Ib/gal x BTU/lb x MM/1E +06

= (Ib/hr solid fuel) x BTU/Ib x MM/1E + 06

F—Factor, ds¢f/MMBTU = 1E+06 [ 3.64 x (% H) + 1.53 x (% C) + 0.57 x (% S) + 0.14x
(% N) — 0.46 x (% 02)] / (BTUAIb) x [ (Tstd + 460) / 528 ]

Qs(std), dscfm

MMBTU/br x [F~Factor x (20.9 / (20.9 — %02)) x (hr / 60 min)]

GCV = Gross Calorific Value of fuel

Standard Temperature 60 °F




PG 1 OF 2

FUEL BASED CALCULATIONS
SWEP! — SEKR 01-—-Apr—92
UNIT 1, HRSG OUTLET STACK
FUEL ANALYSIS DATA
Fuel Value (%), M
Run GCV
# Carbon Hydrogen  Nitrogen Oxygen Sulfur BTU/Ib ft3/lb Ib/gal
1 73.46 23.76 1.36 1.42 0.00 22,995
2 73.46 23.76 1.36 1.42 0.00 22,995
3 73.46 23.76 1.36 1.42 0.00 22,995
4 73.46 23.76 1.36 1.42 0.00 22,995
5 73.46 23.76 1.36 1.42 0.00 22,995
6 73.46 23.76 1.36 1.42 0.00 22,995
CALCULATIONS
Stack Gas
Run Oxygen Fuel Gas Fiowrate Fuel Oil Flowrate Solid Fuel Heatinput F-—Factor Qs(std)
# % Ib/hr  ft3/hr Ib/hr galthr Ib/hr MMBTU/hr dscf/MMBTU  dscfm

1 14,23 10,127 232.869 8,498.04 103,347
2 14.50 10,117 232.639 8,498.04 107,601
3 14.19 10,831 249.057 8,498.04 109,873
4 14.23 10,870 249.954 8,498.04 110,930
5 14.24 10,704 246.137 8,498.04 109,400
6 14.31 10,762 247.470 8,498.04 111,161

Heat Input, MMBTU/hr

F—Factor, dscf/MMBTU =

Qs(std),

GCV

Standard Temperature

dscfm

(Ib/hr fuel gas) x BTU/Ib x MM/1E+06

(ft3/hr fuel gas) x BTU/Ib / (ft3/Ib fuel gas) x MM/1E+06

(Ib/hr fuel oil) x BTU/Ib x MM/1E+06

(galfbr fuel oil) x lb/gal x BTU/Ib x MM/1E +06

(tb/hr solid fuel) x BTU/Ib x MM/1E+06

1E+06 [ 3.64x (% H) + 1.53x (% C) + 0.57 x (% S) + 0.14x
(% N) - 0.46 x (% 02)]/ (BTU/Ib) x [ (Tstd + 460) / 528

MMBTU/hr x [F~Factor x (20.9 / (20.9 — %02)) x (hr/ 60 min)]

Gross Calorific Value of fuel

60 °F




PG 2 OF 2

FUEL BASED CALCULATIONS
SWEPI ~ SEKR .
1—Apr—92
‘ “ﬁﬁe OUTLET STACK pr
FUEL ANALYSIS DATA
Aun -uel: \sh sV
# Carbon Hydrogen Nitrogen Oxygen Sulfur BT_'UIIb f13/lb 1b/gal
7 73.46 23.76 1.36 1.42 0.00 22,995
8 73.46 23.76 1.36 1.42 0.00 22,995
9 73.46 23.76 1.36 1.42 0.00 22,995
10 73.46 23.76 1.36 1.42 0.00 22,995
CALCULATIONS
Stack Gas
Run Oxygen Fuel Gas Flowrate Fue! Qil Flowrate Solid Fue! Heatinput F—Factor Qs(std)
# % lb/hr ft3/hr 1b/hr gal/br Ib/hr MMBTU/hr dscf/MMBTU dscfm
7 14.33 10,792 248.160 8,498.04 111,810
8 14.33 10,773 247.723 8,498.04 111,613
9 14.25 10,773 247.723 8,498.04 110,270
10 14.27 10,773 247.723 8,498.04 110,603
Heat Input, MMBTU/hr - = (lo/he fuel gas) X BTU/Mb x MM/1E+06

= (ft3/hr fuel gas) X BTU/Ib / (ft3/1b fuel gas) x MM/1 E+06
= {Io/br fuel oil) x BTU/Ib x MM/1E+06
= (gal/hr fuel oil) x ib/gal x BTU/lb x MM/1E+06

—  (b/hr solid fuel) x BTU/Ib x MM/1E+06

F—Factor, dsci/MMBTU = 1E+06 [3.64x (% H) + 1.53x (% C) + 0.57 x (% S) + 0.14x

(% N) — 0.48x (% 02)}/ (BTUMND) x [ (Tstd + 460) / 528]
Qs(std), dscfm = MMBTU/hr x [F—Factor x (20.9/(20.9 — %02)) x (hr / 60 min}]
GCV = Gross Calorific Value of fuel

Standard Temperature = 60 °F



RELATIVE ACCURACY CALCULATIONS — 02 (%)

SWEPI — SEKR 01—Apr—92
UNIT 1, HRSG OUTLET STACK

RM Test Values Plant CEM Values Difference
Run d
No. | Runs not Runs Used |Runs not Runs Used
Used for RA for RA Used for RA for RA
i 14.23 14.70 0.47
2 14.50 14.65 0.15
3 14.19 14.40 0.21
4 14.23 14.35 0.12
5 14.24 14.45 0.21
6 14.31 14.45 0.14
7 14.33 14.45 0.12
8 14.33 14.50 0.17
9 14.25 14.40 0.15
10 14.27 14.40 0.13
1
12
RM : 14.29 d:0.19
Standard Deviation (Std.Dev.) : 0.10
t—VALUES TABLE
n 10.975 n t0.975
2 12.706 10 2.262
3 4.303 11 2.228
4 3.182 12 2.201
5 2.776 13 2.179
6 2.571 14 2.160
7 2.447 15 2.145
8 2.365 16 2.131
9 2.306
CONFIDENCE COEFFICIENT
CC = 10.975x [ Std.Dev./ (Sq.Rt. n) |= 0.07
Where: CC = 2.5 percent error Confidence Coefficient.
n, number of valid test runs = 10
10.975, t—Value from table = 2.262
RELATIVE ACCURACY

RA (%) = (|d| + |CC|)/RM x100 = | 1.83 |




RELATIVE ACCURACY CALCULATIONS — NOx (ppm)

SWEPI — SEKR 01—-Apr—92
UNIT 1, HRSG OUTLET STACK
RM Test Values Plant CEM Values Difference
Run d
No. | Runs not Runs Used |Runs not Runs Used
Used for RA for RA Used for RA for RA
1 9.43 8.00 —1.43
2 9.40 8.00 —-1.40
3 8.89 9.00 0.11
4 8.23 8.00 -0.23
5 7.99 7.00 —0.99
6 7.67 7.00 -0.67
7 7.79 7.00 -0.79
8 7.68 8.00 0.32
9 7.90 8.00 0.10
10 7.84 8.00 0.16
11
12
RM: 8.28 d:-0.48
Standard Deviation (Std.Dev.) : 0.66
t—VALUES TABLE
n 10.975 n 10.975
2 12.706 10 2.262
3 4.303 11 2.228
4 3.182 12 2,201
5 2.776 13 2.179
6 2.571 14 2.160
7 2.447 15 2.145
8 2.365 16 2.131
9 2.306
CONFIDENCE COEFFICIENT
CC = 1t0.975 x [ Std.Dev./ (Sq.Rt. n) |= 0.47
Where : CC = 2.5 percent error Confidence Coefficient.
n , number of valid test runs = 10
10.975, t—Value from table = 2.262
RELATIVE ACCURACY

RA(%)=(|;|+|CCI)/ﬁ x100 = | 11.53]




RELATIVE ACCURACY CALCULATIONS — CO (ppm)

SWEPI — SEKR 01—Apr—92
UNIT 1, HRSG OUTLET STACK
RM Test Values Plant CEM Values Difference
Run d
No. |Runs not Runs Used |Runs not Runs Used
UsedforRA  forRA UsedforRA forRA
1 0.39 0.00 -0.39
2 0.34 0.00 -0.34
3 0.33 0.00 -0.33
4 0.25 0.00 -0.25
5 0.26 0.00 ~0.26
6 0.30 0.00 -0.30
7 0.30 0.00 -0.30
8 0.30 0.00 -0.30
9 0.29 0.00 -0.29
10 0.28 0.00 -0.28
11
12
RM : 0.30 d: -0.30
Standard Deviation (Std.Dev.) : 0.04
t—-VALUES TABLE
n 10.975 n 10.975
2 12.706 10 2.262
3 4303 11 2.228
4 3.182 12 2.201
5 2.776 13 2.179
6 2.571 14 2.160
7 2.447 15 2.145
8 2.365 16 2.131
9 2.306
CONFIDENCE COEFFICIENT
CC = 10.975 x [ Std.Dev./ (Sq.Rt. n) = 0.03
Where: CC = 2.5 percent error Confidence Coefficient.
n , number of valid test runs = 10
t0.975, t—Value from table = 2.262
RELATIVE ACCURACY
RA (%) = (]d| + |CC|)/STD x 100 =[ 0.77 I

Where : STD = Applicable CO Standard of 43.47 ppm



SECTION 4

CONTINUOUS TEST METHODS




GAS ANALYZER DATA

SWEPI — SEKR Date : 31-Mar-92
UNIT 2, HRSG OUTLET STACK Run No. : 1
02, % : C02, % NOx, ppm CO, ppm $02, ppm
Drift Drift Drift Drift Drift

instrument | Corrected| Instrument| Corrected| Instrument| Corrected|Instrument| Corrected| Instrument Corrected
Reading | Reading | Reading | Reading | Readin Readin Readin Reading | Reading | Reading |
Poin;‘

27.57

1 15.00 14.98 3.40 3.40 27.00 27.05 445 4.45
2 15.00 14.94 3.40 27.20 27.36 480 479
3 1491 3.40 27.26

4

MEAN : 14.89 3.40 27.41 4.84
Zero Check 0.00 0.00 0.00 0.00
Span Check 14.20 8.22 42.80 8.88
Initial Span Value 13.99 8.22 43.80 8.83
Drift, Percent 1.5 0.0 -23 0.6
Zero Drift, Zcf 0.00000 0.00000 0.00000 0.00000

Span Drift, Scf 0.00250 0.00000 —0.00381 0.00094
Drift, Percent = [(Span Check — Zero Check) — Calib. Gas] / Calib. Gas x 100 |

Zero Drift Correction Factor, Zef = Zero Check / # of Readings

Span Drift Correction Factor, Scf = (% Drift/ 100) / # of Readings

Cz, Zero Corr. Concentration = measured value — [ Zcf x (Point # — 0.5) ]

Drift Corrected Reading = Cz /[ 1 + (Scf x (Point # — 0.5)) ]



GAS ANALYZER DATA

SWEPI — SEKR Date 1 31-Mar-92
UNIT 2, HRSG OUTLET STACK Run No. : 2
02, % C0O2, % NOx, ppm CO, ppm S02, ppm
Drift Drift Drift Drift Drift
Instrument | Corrected! Instrument| Corrected| Instrument| Corrected; Instrument| Corrected|instrument Corrected
Reading | Reading | Reading | Reading | Readin Readin Readin Readin Reading | Reading |
Poinﬂ
14.80 14.81 3.32 3.32 27.40 27.39 490 4.90
14.80 14.84 3.32 3.32 27.40 27.37 4.90 4.89
14.80 14.87 3.32 3.32 27.35 495 493
332 332
3% 3w
3.32

MEAN : 14.89 3.32 27.32 4.88
Zero Check 0.00 0.00 0.00 0.00
Span Check 13.83 8.22 44.00 8.93
Initial Span Value 13.99 8.22 43.80 8.83
Drift, Percent -1.1 0.0 0.5 1.1
Zero Drift, Zcf 0.00000 0.00000 0.00000 0.00000
Span Drift, Scf -0.00191 0.00000 0.00076 0.00189

Drift, Percent = [(Span Check — Zero Check) — Calib. Gas}] / Calib. Gas x 100

Zero Drift Correction Factor, Zcf = Zero Check / # of Readings

Span Drift Correction Factor, Scf = (% Drift / 100) / # of Readings

Cz, Zero Corr. Concentration = measured value —~ [ Zcf x (Point # — 0.5) ]

Drift Corrected Reading = Cz/ [ 1 + (Scf x (Point # — 0.5)) ]



GAS ANALYZER DATA

SWEPI| - SEKR Date 1 31—-Mar-92
UNIT 3, HRSG OUTLET STACK Run No. : 1
02, % C02, % NOx, ppm CO, ppm S0O2, ppm
Drift Drift Drift Drift Drift
Instrument | Corrected| instrument| Corrected| Instrument| Corrected|Instrument| Corrected|instrument Correc_ted
Reading | Reading | Readin Reading | Readin Reading | Reading | Reading | Readin Reading

Poinﬂ

1 15.00 14.99 3.44 3.44 28.50 28.48 5.60 5.60

2 15.18 3.44 3.44 28.80 28.73 5.65 5.66

3 15.22 3.44 3.44 29.30 29.19 5.60

4 3.44

60
5

5.60

MEAN : 156.17 3.44 29.08 5.62
Zero Check 0.00 0.00 0.00 -0.10
Span Check 14.05 8.24 4420 8.82
Initial Span Value 13.99 8.22 43.80 8.83
Drift, Percent 04 0.2 0.9 10
Zero Drift, Zcf 0.00000 0.00000 0.00000 —0.01667
Span Drift, Scf 0.00071 0.00041 0.00152 0.00170

Drift, Percent = [(Span Check — Zero Check) — Calib. Gas] / Calib. Gas x 100

Zero Drift Correction Factor, Zcf = Zero Check / # of Readings

Span Drift Correction Factor, Scf = (% Drift / 100) / # of Readings

Cz, Zero Corr. Concentration = measured value — [ Zcf x (Point # ~ 0.5) ]

Drift Corrected Reading = Cz/ {1 + (Scf x (Point # — 0.5)) ]



GAS ANALYZER DATA

- SWEPI — SEKR Date : 31-Mar-92
UNIT 3, HRSG OUTLET STACK Run No. : 2
- 02, % C02, % NOx, ppm . CO, ppm $02, ppm
Drift Drift Orift Drift Drift

Instrument | Corrected| Instrument| Corrected Instrument! Corrected| Instrument| Corrected Instrument| Corrected
Reading | Reading | Reading | Reading | Reading | Reading | Readin Reading | Readin Reading

Poin’t"
1 15.25 15.25 3.30 3.30 28.50 28.54 5.60 5.60
. 2 15.25 15.24 3.30 28.50 28.63 5.60
3 15.30 15.28 3.30 28.70 28.92 5.50
27 | 30

2850]
0 8.501
15.25 15.21 3.30 330| 2850

MEAN : 15.25 3.30 28.80 5.54
Zero Check 0.00 0.00 0.00 0.00
Span Check 14.03 8.22 43.00 8.80
Initial Span Value 13.99 8.22 43.80 8.83
- Drift, Percent 03 0.0 -1.8 -03
Zero Drift, Zcf 0.00000 0.00000 0.00000 0.00000

Span Drift, Scf 0.00048 0.00000 —0.00304 —0.00057
- Drift, Percent = [(Span Check — Zero Check) — Calib. Gas] / Calib. Gas x 100 ,

Zero Drift Correction Factor, Zcf = Zero Check / # of Readings
- Span Drift Correction Factor, Scf = (% Drift / 100) / # of Readings

Cz, Zero Corr. Concentration = measured value — [ Zcf x (Point # — 0.5) ]

Drift Corrected Reading = Cz/ [ 1 + (Scf x (Point # — 0.5)) ]



GAS ANALYZER DATA

SWEPI| — SEKR Date . 01-Apr—92
UNIT 1, HRSG OUTLET STACK Run No. : 1
02, % C02, % NOx, ppm CO, ppm $02, ppm .
Drift Drift Drift Drift Drift
Instrument | Corrected| Instrument| Corrected! Instrument| Corrected! instrument Corrected| Instrument Correqted
Reading | Readin Reading | Reading | Readin Reading | Reading | Readin Reading | Reading
Poin;’
1 14.20 14.21 3.58 3.58 8.38 8.40 0.40 0.40
2 14.18 14.20 3.58 3.57 8.70 8.77 0.38 0.38
3 14.25 14.28 3.58 3.57 8.00 8.11 0.40 0.40

MEAN : 14.23 3.57 8.43 0.39
Zero Check 0.00 0.00 0.00 0.00
Span Check 13.95 8.26 22.88 12.00
Initial Span Value 13.99 8.22 23.25 12.00
Drift, Percent -03 0.5 -1.6 0.0
Zero Drift, Zcf 0.00000 0.00000 0.00000 0.00000
Span Drift, Scf -0.00095 0.00162 —-0.00530 0.00000

Drift, Percent = [(Span Check -~ Zero Check) — Calib. Gas] / Calib. Gas x 100

Zero Drift Correction Factor, Zcf = Zero Check / # of Readings

Span Drift Correction Factor, Scf = (% Drift / 100) / # of Readings

Cz, Zero Corr. Concentration = measured value — [ Zcf x (Point # — 0.5) ]

Drift Corrected Reading = Cz/ [ 1 + (Scf x (Point # — 0.5)) ]




GAS ANALYZER DATA

SWEPI — SEKR Date T 01-Apr-92
UNIT 1, HRSG OUTLET STACK Run No. : 2
02, % C02, % NOx, ppm CO, ppm S0O2, ppm
Drift Drift Drift Drift Drift
Instrument | Corrected| Instrument| Corrected| instrument| Corrected|Instrument| CorrectediInstrument Correqted
Reading | Readin Reading | Reading | Reading | Reading | Reading | Reading Readin Reading
Poin;l
1 14.50 14.50 3.58 3.58 8.30 8.30 0.36 0.36
2 14.50 14.50 3.58 3.59 8.25 8.26 0.36 0.36
3 14.50 14.50 3.58 3.59 8.63 8.65 0.30 0.30
4

MEAN : 14.50 3.59 8.40 0.34
Zero Check 0.00 0.00 0.00 0.00
Span Check 13.99 8.18 23.20 12.00
initial Span Value 13.99 8.22 23.25 12.00
Drift, Percent 0.0 -05 -0.2 00
Zero Drift, Zcf 0.00000 0.00000 0.00000 0.00000
Span Drift, Scf 0.00000 -0.00162 —0.00072 0.00000

Drift, Percent = {{Span Check — Zero Check) — Calib. Gas] / Calib. Gas x 100

Zero Drift Correction Factor, Zcf = Zero Check / # of Readings

Span Drift Correction Factor, Scf = (% Drift / 100) / # of Readings

Cz, Zero Corr. Concentration = measured value — [ Zcf x (Point # — 0.5) ]

Drift Corrected Reading = Cz/ [ 1 + (Scfx (Point # — 0.5)) ]



GAS ANALYZER DATA

SWEPI| — SEKR Date : 01—Apr-92
UNIT 1, HRSG OUTLET STACK Run No. : 3
02, % C02, % NOx, ppm CO, ppm S$02, ppm
Drift Drift Drift Drift Drift
instrument | Corrected! instrument| Corrected|Instrument| Corrected|Instrument] Corrected|Instrument| Corrected
Reading Reading | Readin Reading | Reading | Reading | Reading | Readin Reading | Reading |
Poin‘;'
1 14.20 14.20 3.72 3.72 9.13 9.12 0.40 0.40
2 14.20 14.19 3.76 3.75 8.75 8.73 0.30 0.30
3 14.20 14.19 3.76 3.75 8.87 8.83 0.30 0.30
4

MEAN : 14.19 374 8.89 0.33
Zero Check 0.00 0.02 0.00 0.00
Span Check 14.00 8.22 23.38 12.00
Initial Span Value 13.99 8.22 23.25 1200
Orift, Percent 0.1 -0.2 06 0.0
Zero Drift, Zcf 0.00000 0.00667 0.00000 0.00000
Span Drift, Scf 0.00024 —0.00081 0.00186 0.00000

Drift, Percent = [(Span Check — Zero Check) — Calib. Gas] / Calib. Gas x 100

Zero Drift Correction Factor, Zcf = Zero Check / # of Readings

Span Drift Correction Factor, Scf = (% Drift / 100) / # of Readings

Cz, Zero Corr. Concentration = measured value — [ Zcfx (Point # — 0.5) ]

Drift Corrected Reading = Gz /{1 + (Scf x (Point # — 0.5)) ]



GAS ANALYZER DATA

SWEP| — SEKR Date . 01-Apr-92
UNIT 1, HRSG OUTLET STACK Run No.: 4
02, % C02, % NOx, ppm CO, ppm $02, ppm
Drift Drift Drift Drift Drift
Instrument | Corrected| Instrument| Corrected| instrument Corrected| Instrument| Corrected| Instrument Corrected
Reading Reading Readin Readin Readin Reading | Readin Reading | Reading
Poinﬂ
1 14.20 14.21 3.76 3.76 8.25 8.24 0.28 0.28
2 14.20 14.23 3.76 3.76 8.25 8.23 0.24 0.24
3 14.20 14.25 3.76 3.76 8.25 8.22 0.24 0.24
4

MEAN : 14.23 3.76 8.23 0.25
Zero Check 0.00 0.00 0.00 0.00
Span Check 13.93 8.22 23.35 12.00
Initial Span Value 13.99 8.22 23.25 12.00
Drift, Percent -0.4 0.0 04 0.0
Zero Drift, Zcf 0.00000 0.00000 0.00000 0.00000
Span Drift, Scf -0.00143 0.00000 0.00143 0.00000

Drift, Percent = [(Span Check — Zero Check) — Calib. Gas] / Calib. Gas x 100

Zero Drift Correction Factor, Zcf = Zero Check / # of Readings

Span Drift Correction Factor, Scf = (% Drift/ 100) | # of Readings

Cz, Zero Corr. Concentration = measured value — [ Zcf x (Point # ~ 0.5)]

Drift Corrected Reading = Cz/ [ 1 + (Scf x (Point # — 0.5)) ]



GAS ANALYZER DATA

SWEP!| — SEKR Date . 01-Apr—92
UNIT 1, HRSG OUTLET STACK Run No. : 5
02, % C02, % NOx, ppm CO, ppm S02, ppm T
Drift Drift Drift Drift Drift
Instrument | Corrected| Instrument| Corrected Instrument! Corrected Instrument Corrected| Instrument| Corrected
Reading | Readin Readin Readin Readin Reading | Readin Readin Readin Reading
Poin;*
1 14,23 1423 3.70 3.70 8.00 8.00 0.24 0.24
2 14.23 14.23 3.70 3.70 8.25 8.24 0.24 0.24
3 14.25 14.25 3.70 3.70 7.75 7.74 0.30 0.30
4

MEAN : 14.24 3.70 7.99 0.26
Zero Check 0.00 0.00 0.00 0.00
Span Check 13.99 8.22 23.30 12.00
Initial Span Value 13.98 8.22 23.25 12.00
Drift, Percent 0.0 0.0 0.2 0.0
Zero Drift, Zcf 0.00000 0.00000 0.00000 0.00000
Span Drift, Scf 0.00000 0.00000 0.00072 0.00000

Drift, Percent = [(Span Check — Zero Check) — Calib. Gas} / Calib. Gas x 100

Zero Drift Correction Factor, Zcf = Zero Check / # of Readings

Span Drift Correction Factor, Scf = (% Drift / 100) / # of Readings

Cz, Zero Corr. Concentration = measured value — [ Zcf x (Point # — 0.5) ]

Drift Corrected Reading = Cz/ [ 1 + (Scf x (Point # — 0.5)) ]



GAS ANALYZER DATA

SWEPI — SEKR Date 1 01-Apr-92
UNIT 1, HRSG OUTLET STACK Run No. : 6
02, % C02, % NOx, ppm CO, ppm $02, ppm
Drift Drift Drift Drift Drift
Instrument | Corrected| Instrument| Corrected| instrument Corrected! Instrument| Corrected| Instrument Correqted
Readin Reading | Reading | Reading | Readin Readin Reading | Readin Readin Reading
Paint
1 14.33 14.33 3.64 3.64 7.75 7.75 0.30 0.30
2 14.30 14.30 3.64 3.64 7.75 7.76 0.30 0.30
3 14.30 14.30 3.64 3.64 7.50 7.51 0.30 0.30
4

MEAN : 14.31 3.64 7.67 0.30
Zero Check 0.00 0.00 0.00 0.00
Span Check 13.99 8.22 23.20 12.00
initial Span Value 13.99 8.22 23.25 12.00
Drift, Percent 0.0 0.0 -0.2 0.0
Zero Drift, Zcf 0.00000 0.00000 0.00000 0.00000
Span Drift, Scf 0.00000 0.00000 -0.00072 0.00000

Drift, Percent = [(Span Check — Zero Check) — Calib. Gas] / Calib. Gas x 100

Zero Drift Correction Factor, Zcf = Zero Check / # of Readings

Span Drift Correction Factor, Scf = (% Drift/ 100) / # of Readings

Cz, Zero Corr. Concentration = measured value — [ Zcf x (Point # — 0.5)]

Drift Corrected Reading = Cz/ [ 1 + (Sct x (Point # — 0.5)) ]



GAS ANALYZER DATA

SWEPI — SEKR Date : 01—-Apr—92
UNIT 1, HRSG OUTLET STACK Run No. : 7
02, % C02, % NOx, ppm - CO, ppm S02, ppm_
Drift Drift Drift Drift Drift
Instrument | Corrected| Instrument| Corrected|instrument Corrected| Instrument| Corrected| Instrument Correqted
Reading Readin Readin: Reading | Reading | Reading Readin Readin Readin Reading
Poin;‘
1 14.30 14.30 3.64 3.64 7.88 7.88 0.30 0.30
2 14.33 14.33 3.64 3.64 7.75 7.75 0.30 0.30
3 14.35 14.35 3.64 3.64 7.75 7.75 0.30 0.30
4

MEAN : 14.33 3.64 779 0.30
Zero Check 0.00 0.00 0.00 0.00
Span Check 13.99 8.22 23.25 12.00
Initial Span Value 13.99 8.22 23.25 12.00
Drift, Percent 0.0 0.0 0.0 0.0
Zero Drift, Zcf 0.00000 0.00000 0.00000 0.00000
Span Drift, Scf 0.00000 0.00000 0.00000 0.00000

Drift, Percent = [(Span Check — Zero Check) — Calib. Gas] / Calib. Gas x 100

Zero Drift Correction Factor, Zcf = Zero Check / # of Readings

Span Drift Correction Factor, Scf = (% Drift/ 100) / # of Readings

Cz, Zero Corr. Concentration = measured value — [ Zcfx (Point # — 0.5)]

Drift Corrected Reading = Cz/ [ 1 + (Scf x (Point # — 0.5)) ]



GAS ANALYZER DATA

SWEPI — SEKR Date T 01-Apr—92
UNIT 1, HRSG OUTLET STACK Run No. : 8
02, % C02, % NOx, ppm CO, ppm S02, ppm
Drift Drift Drift Drift Drift
Instrument | Corrected| Instrument| Corrected| instrument Corrected| Instrument| Corrected| Instrument Corrected
Readin Reading | Readin Reading | Reading | Reading Readin Readin Reading Reading
Point

1 ‘t\ 1433 14.33 3.64 3.64 7.63 7.62 0.30 0.30
14.33 14.33 3.64 3.64 7.75 772 0.30 0.30
1433 14.33 3.64 3.64 7.75 7.69 0.30 0.30

ZooNourON

MEAN : 14.33 3.64 7.68 0.30
Zero Check 0.00 0.00 0.00 0.00
Span Check 13.99 8.22 23.45 12.00
Initial Span Value 13.99 8.22 23.25 12.00
Drift, Percent 0.0 0.0 09 0.0
Zero Drift, Zcf 0.00000 0.00000 0.00000 0.00000
Span Drift, Scf 0.00000 0.00000 0.00287 0.00000

Drift, Percent = [(Span Check — Zero Check) — Calib. Gas] / Calib. Gas x 100

Zero Drift Correction Factor, Zcf = Zero Check / # of Readings

Span Drift Correction Factor, Sct = (% Drift/ 100) | # of Readings

Cz, Zero Corr. Concentration = measured value — [ Zcf x (Point # — 0.5)]

Drift Corrected Reading = Cz/ [ 1 + (Scf x (Point # — 0.5)) ]



GAS ANALYZER DATA

SWEPI — SEKR Date T 01-Apr—92
UNIT 1, HRSG OQUTLET STACK Run No. : 9
02,% CO2, % NOx, ppm CO, ppm S02, ppm .
Drift Drift Drift Drift Drift
Instrument | Corrected| Instrument| Correctedinstrument| Corrected| Instrument Corrected| Instrument Correqted
Reading | Readin Reading | Readin Reading | Reading | Readin Readin Reading | Reading |
Poin't’,
14.25 14.25 3.64 3.64 7.88 7.88 0.28 0.28
14.25 14.25 3.64 3.64 7.95 7.95 0.30 0.30
14.25 14.25 3.64 364 7.88 7.88 0.30 0.30

wm\lm"&\._hmr\:A

MEAN : 14.25 3.64 7.90 0.29
Zero Check 0.00 0.00 0.00 0.00
Span Check 13.99 8.22 23.25 12.00
Initial Span Value 13.99 8.22 23.25 12.00
Drift, Percent 0.0 0.0 0.0 0.0
Zero Drift, Zcf 0.00000 0.00000 0.00000 0.00000
Span Drift, Scf 0.00000 0.00000 0.00000 0.00000

Drift, Percent = [(Span Check — Zero Check) — Calib. Gas] / Calib. Gas x 100

Zero Drift Correction Factor, Zcf = Zero Check / # of Readings

Span Drift Correction Factor, Scf = (% Drift / 100) / # of Readings

Cz, Zero Corr. Concentration = measured value — [ Zcfx (Point # — 0.5) ]

Drift Corrected Reading = Cz /[ 1 + (Scfx (Point # — 0.5)) ]



GAS ANALYZER DATA

SWEPI — SEKR Date T 01-Apr—92
UNIT 1, HRSG OUTLET STACK Run No. : 10
02, % CO02, % NOx, ppm CO, ppm S02, ppm _
Drift Drift Drift Drift Drift
Instrument | Corrected|Instrument| Corrected| Instrument| Corrected| Instrument| Corrected|instrument Correqted
Readin Reading | Reading | Reading | Readin Readin Reading | Readin Reading Reading
Poin;'
1 14.25 14.26 3.64 3.64 7.88 7.88 0.24 0.24
2 14.25 14.27 3.64 364 7.88 7.88 0.30 0.30
3 14.25 14.28 3.64 3.64 775 7.75 0.30 0.30
4
5
6
7
8
10
11
12
MEAN : 14.27 3.64 7.84 0.28
Zero Check 0.00 0.00 0.00 0.00
Span Check 13.95 8.22 23.25 12.00
Initial Span Value 13.99 8.22 23.25 12.00
Drift, Percent -0.3 0.0 0.0 0.0
Zero Drift, Zcf 0.00000 0.00000 0.00000 0.00000
Span Drift, Scf —0.00095 0.00000 0.00000 0.00000

Drift, Percent = [{Span Check — Zero Check) — Calib. Gas] / Calib. Gas x 100

Zero Drift Correction Factor, Zcf = Zero Check / # of Readings

Span Drift Correction Factor, Scf = (% Drift / 100) / # of Readings

Cz, Zero Corr. Concentration = measured value — [ Zcfx (Point # — 0.5) ]

Drift Corrected Reading = Cz /[ 1 + (Scfx (Point # — 0.5)) ]




SECTION 5

LAB ANALYSIS DATA




ZALCO LABORATORIES, INC.

Analytical & Consulting Services \
ENGINEERING SCIENCE Lab. No.: 031073_001
2520 Pegasus Drive Received: Apr 3, 1992
Bakersfield, CA 93308 Reported: Apr 3, 1992
Attention: Jim Polhamus
Sample Description: SWEPI SEKR BK 9203025 3/31/92

x CHROMATOGRAPHIC ANALYSIS (Zz 1635) *

Components Mole % WE % CHONS Wt %
Hydrogen 0.000 0.000 CARBON 73.46
Carbon Dioxide .696 1.778 HYDROGEN 23.76
oxygen .067 .124 OXYGEN 1.42
Nitrogen .834 1.356 NITROGEN 1.36
Carbon Monoxide 0.000 0.000 SULFUR 0.00
Hydrogen sulfide 0.000 0.000 = ——o——m oo TTTTTTT
Methane 93.237 86.839 Totals 99.99
Ethane 4.256 7.430 Total H/C .32
Propane .777 1.989
IsoButane .048% .166
N-Butane .050 .168
IsoPentane .016 .065
N-Pentane .009 .038
Hexanes+ .009 .045

Totals = 100.000 100.000

SPECIFIC GRAVITY (Air = 1) .5958
SPECIFIC VOLUME, cu.ft./1lb * 21.99
GROSS CALORIFIC VALUE, BTU/cu.ft. * 1027.75
GROSS CALORIFIC VALUE, BTU/cu.fl. x K 1045.52
GROSS CALORIFIC VALUE, BTU/1b * % 22994 .83
NET CALORIFIC VALUE, BTU/cu.ft. x % 942.96
NET CALORIFIC VALUE, BTU/1b * k 20739.03
DSCF EXHAUST PER SCF FUEL (0% Oxygen) 8.8665
COMPRESSIBILITY FACTOR 'Z' (60 F,1 ATM) .9978
EPA '"F' Factor @ 68 F: 8628.380 DSCF s MM Btu.
KCAPCD 'F' Factor @ 60 F: 8498.954 DSCF / MM Btu.

x Water Saturated xx Dry Gas @ 60 F, 14.73 psia

m W Jim Etherton

Analyst Laboratory Director

4309 Armour Avenue Bakersfield, California 93808______J

(BOS) 385-0539 FAX (805) 395-3069



SECTION 6

TEST METHODOLOGY




SECTION 6
TEST METHODOLGY

Continuous Emissions Monitoring

Sample Extraction and Conditioning

Sampling was performed using a system which delivers a conditioned, continuous
gas sample to the gas analyzers. The gas sample was extracted through a stainless steel
probe, then passed through a heated (250°F) teflon sample line, a sample condenser (for
moisture removal), an in-line filter (for particulate removal), and a stainless steel pump.
The clean, dry sample was then transported via unheated teflon line to the analyzer
manifold (located within the mobile van) for sample distribution to the continuous

emissions monitors.
Continuous Emissions Monitors (CEMS)

Table 6-1 describe the CEMS used in fhe mobile van to analyze the exhaust gases.
Calibrations of the CEMS were performed using EPA Protocol 1 or NIST certified
calibration gases. Copies of the gas certification are included in the appendix of this
report.

Prior to performing the emissions testing, a leak check of the sample system was
performed. A check of sampling system bias was performed by injecting calibration gas
(for each parameter) at the sample probe and then observing instrument response. A
response within + S percent of instrument range was considered acceptable. The leak
check was repeated at the conclusion of the test day to verify the validity of the tests.

Before each test run, an initial calibration of the analyzers was performed by
introducing zero and span gases and making appropriate adjustments. During each test
run, analyzer response data was recorded for each instrument. At the conclusion of the test

run, a calibration check was performed to verify acceptable zero and span drift limits.



OH

208
*oU| SJUBLINIISU|
uone|el0D |ejuewiuaiAuyg
wddy0 -+ < wdd 00 > '00s 09 > Ul 8{82S |INJ %S6 %L -+ > wdd ' io)i4 sep 14 owuey) 0D
QU syuewnsu|
epow XON 9es L'} "xoxddy 000'0L 01 S0°0 JejusUILONAUT
8[8os lind JO %} > epow ON 208 G'| ‘xoiddy ‘posj go sey ebuel ybiH | woi %1 —-+ wdd g0 jJueoseulwnNiWeyd oL owJey| XON
peseiyu| sslsnpuy
'008 (g Ul ©|eds [IN4 %06 %e > eAisiads|g—UON (473 peseyy| 200
uonaelsq
%l -+ ‘5es 02 Ul ©/e0S IINJ %06 Ji#D [en 4 JIUBA[ED %Z > %10 -+ Auanonpucooioell 000% sjuBwINISUl VSN 20
JNIL S310N I1dIONMJ
NOIS3Yd 3ISION 3SNOdS3H IVIO3dS ALMHV3NI ALIALLISNS HIZATVYNV ‘ON1300W | H3YNLOVINNVYIW | HIL3WVHYd
1 "ON NVA W30

1—9 18Vl

SNOLLYOI4ID3dS LNIWNULSNI W30




Fuel Gas

A fuel gas sample was collected in a stainless steel gas sample cylinder, properly
labeled, and delivered to the laboratory with the accompanying chain-of-custody form.
The samples were analyzed by gas chromotography for CHONS (carbon, hydrogen,
oxygen, nitrogen, and sulfur) and heating value in accordance with ASTM Method D-
3588.
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RAW DATA
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SECTION 8

QUALITY ASSURANCE




SECTION 8
QUALITY ASSURANCE

This report has been reviewed for technical and editorial quality and for
compliance with project requirements.

The analyzers employed for continuous monitoring of NOy, CO, CO3, and Oy
were California Air Resources Board (CARB) approved instruments. Sampling system
bias checks of the continuous monitor sampling system was performed using either the
EPA protocol 1 or NIST certified calibration gases (certificate copies included). All
other checks of the continuous monitor system required by the regulatory agency
methodology were also performed.

All field samples were labeled and logged in on a chain-of-custody sheet.

Chain-of-custody sheets remained with samples and documented sample movement.



SAMPLE SYSTEM BIAS CHECK

COMPANY SEPL -Seks patE__3-3i-Ft
TEST LOCATION AL an. 0243 OPERATOR ___ €
Instrument Internal System Percent
Parameter] Full Scale | Span Gas Value Scale Response | Response | Difference
Zero OS5 )
02 @‘35% [3.%% Upscale (4,05 i?)fsfs/ [.2%
Zero o, ¢
coz |@ 2% 7.2 Upscale F11 | §.1b RS
Zero 0-S
NOx O~ 78dm 435 Upscale 43.¢ |42, % 4%
Zero o<
co |Ci%m]| §¥3 Upscale vy |7 |14
Zero
s02 Upscale
Zero
HC Upscale
Zero
Upscale
ForEPA:

Percent Difference = [(System Response - Internal Response) / Instrument Full Scale] x 100

~ For Kern County .
Percent Difference = [(Internal Response — System Response) / Internal Response] x 100




SAMPLE SYSTEM BIAS CHECK

COMPANY _ Swé&ERL -SELZ DATE___ “-1-%L
TEST LOCATION H7SG kL OPERATOR 3€ & ciA
instrument Internal System Percent
Parameter] Full Scale | Span Gas Value Scale Response | Response | Difference
‘ Zero ©.C
02 O“25% i3, 59 Upscale /359 |33 [ }
L Zero 0.0
co2 {O-Ac % ¥ Upscale X 2T %. 22 o
. Zero ¢.< _
NOx | @25 ppm| 3. 25 Upscale 2% 25 | 23.¢6 50
; - Zero -0
CO | O-2CpmA| Aoy Upscale J2.¢8 2.2 | =/ 6}
t v oo
s0O2 Upscale
Zero
HC Upscale
Zero
Upscale
ForEPA:

Percent Difference = [(System Response — Internal Response) / Instrument Full Scale] x 100

v~ For Kern County :

Percent Difference = [(Internal Response — Systemn Response) / Internal Response] x 100




‘Analyst: %\3 [ E Approved:

SCOTT-MARRIN, INC.

2001 THIRD ST. ¢ UNIT H ¢ RIVERSIDE, CA 92507
TELEPHONE (714) 784-1240

REPORT OF ANALYSIS
EPA PROTOCOY. GCAS MIKTURRBES

ENSIG1
TO:
NIK NIELSEN
ENGINEERING SCIENCES, INC.
P.0O. BOX 20647
IRWINDALE, CA 91706

CUSTOMER ORDER NUMBER: V: NICK NIELSEN

DATE : 12/23/91

PAGE 1

<><><><><><><HXMXXXKNKKKMKKKKMHKKKMX><><><><><><><><><><H><><><>

REFERENCE ANALYZER EXFIRATION
COMPONENT CONCENTRATION(v/v) STANDARD MAXR MODEL, S /N, DETECTICN DATE

CYLINDER NO.,: CClLSgLA248S
Monitor Labs Model 9440

Nitric Oxide 43.8 + 0.4 ppm anIs 8/8 136 25/19/93

—— ——— — — 4 o o - — - - - — -

rpm = umole/mole % = mole-%

43.6 ppm

Cylinder # Continnous 43.92 ppx

- Nitrogen,02-Free Balance €C99513 Chemiluminsscence 43.8 pon
Cylinder Pressure: 2000 psig € 49.1 ppq Last Cal Date: 11/25/91 Mcan: 43.8 ppm

REPLICATE
ANALYSIS DATA

- ——— .

12/12/91  _12/19/91

43.8 ppm
43.7 ppm
42.8 ppm
43.8 ppuw

The above analyses were performed i{n accordance with EPA-1987 Traceability Protocol

} 1, Section 3.0.4, Procedure G1.

B.E. Groag /
The only lfability of thig colpany for gus which fails to comply with this analysic zm

11 be raplacement or reanalyais thercof by the

apany without extra ogost.
STANDARD CALIIRATION GASES IN ALUMINUM CVYI INDERS




2001 THIRD ST. ¢« UNIT H « RIVERSIDE, CA 92507
TELEPHONE (714) 784-1240

s Ill SCOTT-MARRIN, INC.

REPORT OF ANATLYSIS
EPPrA TPROTOCOL GAS MIXTURES

ENSIG1
TO: DATE : 10/84/91
D.J. WYMAN
ENGINEEERING SCIENCES, INC.
P.O. BOX 2007
IRWINDALE, CA 91706

CUSTOMER ORDER NUMBER: FI-1216-24 PAGE 1
S S S T P S S S Y s T TP b S S S Ll S e o e s b DS 0 R B S ta Tt a bt sy S b > o> o g

REFERENCE ANALYZER EXPIRATION REPLICATE
COMPONENT CONCENTRATION(v/v) STANDARD MAKE , MODEL, 8 /K , DETECTION DATE ANALYSIS DATA

- - - —— -— - - o oy

CYLINDER NO.: cceos282

Varian Model 1868 19/91/91
Oxygen 13.99 + 2.14 % GMIS 8/H None 04/61/93 13.99 %
Cylinder # Thermal Conductivity 13.98 %
CC12233 Gas Chromatography 13.98 %
¢ 23.89 & Laot Cal Data: 1@8/84/91 Mean: 13.99 &
varian Modal 1868 18/83/91
Carbon Dioxide 8.22 + 0.68 % aMIS 5/N Nona @4/03/93 8.21 &
Cylinder # Tharmal Conductivity 8.21 %
Nitrogen Balance CoEH263 Gas Chrematography 8.23 %
Cylinder Pressure: 200Q psig 0 17.60 % Last Cal Date: 88/21/91 Mean: 8.22 &
CYLINDER NO.: @CL92 ,
Monitor Laba Model 844¢ 29/24/91  _16/81/91
‘Nitric Oxide ™~ " '89.9 + @¢.9 ppm > GHMIE 8/N 136 24/91/92 89.7 ppm  9¢.2 ppm
' Cylindes 4 Contintaus 89.7 ppu  96.1 ppm
€C88868 Chewiluminaeacence 89.9 ppm §9.9 ppm
@ 182.% ppo Lagt C=l Deto: 08/07.S3 ¥aan: $%2.¢ pp=  °9.¢0 g2
Carle Insts Model 8dca gg/19/9] _18/83/91
'Barbon Monoxide 47.4 + 6.5 ppm aMts S/N 8249 $4/03/92  47.0 ppm  47.7 ppm
cylinder # Methanation/FID 47.4 ppm  47.1 ppu
Nitrogen,Q2-Free Balance Co12664 Gax Chromatography 47.4 ppm  47.7 ppm
Cylinder Pregpure: 20€8 psig @ 42.¢ ppm Last Cal Date: 47/19/91 - Mean: (7.3 ppm  47.5 ppm

ppm = umole/mole %t = mola-%

The above analysas were performed in accordance with EPA-~1987 Traceability Protocol
¢ 1, Section 3.0.4, Procedure Gl.

Analyst: ')/)W% Approved:

M.J. Monson

J.T. Marrin

The oaly liebility of this coopany for gis which faile G comply with Chig analyeic shall be rcplacwasnt or reanalysis thorcof by the

cogpany withodt oXtra caat.
STANDARD CALIBRATION GASES IN ALUMINUM CYULINDERS



-

REPORT OF ANALYSIS

CUSTOMER ORDER NUMBER: FI-1144-26

PRGE 2

<><><><><><><><><><><><><><><><><><><><><><><>-<b<><><><><><><><><><><><><><><>—<><>()<><>

The above analyses were performed in accordance with EPA-

# 1, Section 3.06.4, Procedure cl.

REFERENCE ANALYZER EXPIRATION REPLICATE
COMPONENT CONCENTRATION(v/v) STANDARD MAKE , MODEL , S /N , DETECTION DATE ANALYSIS DATA
CYLINDER NO. : cclzaz3
Cazle Instp Modal G228 £3/25/9)  _Pa/82/91
Carbon Monoxide 8.83 + 0.18 ppa as S/N 8248 10/23/92 €.69 ppn 0.0 ppm
Cylinder # Mothanation/FID 8.86 ppw  8.79 ppm
Nitrogen Balance cC163 Gas Chromatography 8.08 ppm  8.82 ppm
Cylinder Pressure: 2000 psig @ 9.85 ppm Laet Cal Data: #4/16/91 Mean: 0.05 ppm  8.88 ppu
CYLINDER NO, : CcCosEe89g
Mositor Laba Model 04d4e Q3/26/91 _@4/02/91
Nitric oxide 9.29 + 6.19 ppm aM1s S/¥ 136 18/82/91 9.27 ppm 8.27 ppo
Cylindaz § Coatiauoua 9.28 PP S.29 pmm
Nitrogen,02-Free Balance Ce7308 Chemiluminescance 9,34 pp  9.28 ppm
Cylinder Pressure: 2088 psig € 10.83 ppm  Last Cal Date: B1/31/9i Mean: 9.35 ppa  9.28 ppm
CYLINDER NQ.: CcCCcR8278
Moniter Labs Model 84440 g3/26/91  _@4/062/91
Nitric Oxide 13.17 + 8.26 ppm  @as &8/N 136 10/82/91 13.2L pp#t 14.14 ppm
Cylindes & Cantiauous 13.15 ppm  13.18 ppm
€C28863 Cheailuminescenca 13.23 ppm 13,88 ppw
8 19.31 ppm Last Cal Date: 81/31/91 Mean: 13.2¢ ppn  13.13 ppn
Carla Ingty Model 8564 83/27/91 _G4/03/81
Carbon Monoxide 13,05 + 0.26 ppn @as S/ 8249 16/93/91 13.16 ppm  13.04 ppu
Cyligder # Methanation/FID 13,02 ppm  13.82 ppm
Nitrogen,02-Free Balance £012168 Gap Chromatography 12.04 ppm 13.88 yp
Cylinder Pressurae: 2000 peig € 17.79 ppm  Last Cal Date: 04/16/91 Mean: 13,04 ppom  13.65 ppm
rem = umola/mole $ = mole-%

1987 Traceability Protocol
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REFERENCE ANALYZER EXPIRATION REPLICATE
COMPONENT CONCENTRATION(v/v) STANDARD MAXYE , MODEL , 8/N, DETECTION DATE ANALYSIS DATA
CYLINDER NO, ; cclz2aznz
VYazrian Medel 1868 09/16/91
- Oxygen 2.950 + 2.938 ¢ GMIs &/R ¥onae £3/16/93 2.956 %
Cylinder § Tharpal Caonductivity 2.935 A
€C81219 Gas Chromatography 2.968 %
85,12 % Laet cal Dater 18/84/91 Maan: 2.958 &
: Vazian Model 1669 LBo/pa/9r
Carbon Dioxide 2.748 + @.027 % aas 8/X Nane €3/05/93 2.736 %
Cylindar # Thezmal Conduotivity 2,736 %
Nitrogen Balance €C26297 Gas Chromatagraphy 2.743 %
Cylinder Pressure: 2000 paiq 0 7.46 % iast Cal Date: @8/21/91 Mean: Z.748 %
CYLINDER NO.: cas1 147
Varian ¥odel 1868 29/16/91
Oxygen 3.00 + .83 % aIs 8/% None Ra/16/93 2.983 %
) Cylindor # Tharmail Candustivity 3.00 %
€¢81219 Gas Chromatography 2,03 %
€ 5.12 ¢ Lagt Cal Data: 1d/a4/91 Mean: 3.0 %
Varias Model 1864 63/€3/91
Carben Dioxide 2.811 + 2.028 % aMIs 8/N Fone £3/09/93 2,811 %
Cylinder # Therma) Qonductivity 2.000 &
Nitrogen Balance ce20297 Gas Chromatography 2.018 8
Cylinder Pressure: 2000 psig €7.40 % Last Cal Date: ¢8/21/91 Menn: 2.811 A
- CYLINDER NO.: cCsET7T2S 7
varian Model 1866 eefirfer,
Oxygen 2¢.90 + @.21 % ahisg 8/N Fone @3/17/93 20.95 &
- Cylindezr # Tharmal Conductivity 26.91 %
Ultrazero Air Balance €c12233 Gas Chromatography 20.84 %
Cylinder Presgure: 2008 psigq € 23.89 % Last Cal Date: 18/26/41 Mean: 28.96 &
"CYLINDER NO.: 2515
' Varian Medel 1868 $9/17/91
Oxygen 280.94 + 6,21 % aMIS 8/N Fone 83/17/93 22.99 &
- Cylinder # Thermal Conductivity 21.02 %
Ultrazero Air Balance €c12233 Gan Chromatography 208.89 &
Cylinder Pressure: 28@¢ psig € 23.89 ¢ Lart Cal Data: 18/84/91 Mean: 20.94 &
PP = umole/mole % = mola-$%

“The above analyses were rerformed in accordance with EPA-

# 1, Section 3.0.4, Procedure G1.

1987 Traceability Protacol
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SCOTT-MARRIN, INC.
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TELEPHONE (714] 653.6780 » FAX {714)653-2430
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ENGINEERING SCIENCE, INC.
60960 N. IRWINDALX AVE.
SUITE J
IRKINDALE, CA 91786-
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GAS MIXTURES
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REFERENCE ANANLYZER EXDIRATION REPLICATE
COMPONENT CONCENTRATION(v/v) STANDARD  MARE,MCOEL,8/X,DETECTION DATE ANALYEIS DATA
i CYLINDER KO.: OQCl@877a
Ceazle Inats Model 080D _$a/38/u3  _pajes/op
carbon Monoxide 23.36 + B.23 ppm  aas a/m 8248 #5/84/02 29,67 ppm  23.45 ppa
- Cylindar { Nathanation/PID 23,18 ppm  23.21 ppu
oC12564 Qae Chramstography £3.36 ppm 23,38 pog
¢ 42.2 ppm a5t Cal Datws 91/29/92 Keant 23.¢f DHm  23.31 ppm
- Monitor Lahs Modal 8448 82/26/09 _93/pdlyz
’ Nitric oxide 23,25 + 0.23 ppa  @us 8/% 23§ 89/04/92  23.26 ppa 23.72 pym
Cylinder ¢ Continuous 23.17 ppm  25.15 ppm
- Nitrogen,02-Praa Balance 012681 Cheadlusinessenae 21.36 pom 23,33 PR
Cylinder Prossure: 2804 psig § 21.43 ppn Lact Cal Date: 02/28/82 Maant 23,37 pm  23.23 ppa

pr@ © umole/mole % = mole«%

- -
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The abové analyses were performed in accordameo with BPA-1887 Traceability Protocol

¢ 1, section 3.0.4, Proceduro Gl.

Analysti
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B.E., Gross

Appravaeds
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The culy liability of thie company for §as whick fails s comply with this asalysis shall be repleacement ar Teasilyste thareof by the

oompAny viticut extid oost.

STANDARD CALIBRATION GASLS IN ALUMINUM CYLINDEIRS



REPORT OF ANALYS Irs

CUSTOMER ORDER NUMBER: V: N. NIELSEN

# 1, Section 3.8.4, Procedure G1.

. REFERENCE ANALYZER EXPIRATION REPLICATE
COMPONENT CONCENTRATION(v/v) STANDARD MAKE ,MODEL, S /N, DETECTION DATE ANALYSIS DATA
CYLINDER NO, : CcCcloaes@a>
Monitor Labs Model 8448 02/26/92 23/84/92
.. Nitric Oxide 98.7 + 2.9 ppm aMIs 8/8 136 Be/o4/92 86.7 ppu  98.3 ppu
Cylinder # Continnous 0.9 ppm  9¢.8 ppm
€Casass Chemiluminesconce 858.5 ppm 99,8 ppe
@ 192.7 ¢ Last Cal Datas #3/85/92 Mean: 90.7 ppm  96.6 ppm
Carle Insts Model 8@GY _B2/26/92 _@3/94/92
Carbon Monoxide 126.1 + 1.3 ppm  avs 8/K 8249 29/a4/9z2 126.4 ppm  126.8 ppu
- Cylinder § Methanatlon/FID 123.3 ppm  126.1 ppw
Nitrogen,02-Free Balance cCe7848 Gaa Chromatography 126.1 ppm  126.9 pom
Cylinder Pressure: 2000 psig € 277.1 0 Laat (al Date: 12/11/91 Moan: 125.9 ppu  126.2 ppu
~ CYLINDER NO.: CQlos782
Monitor Labs Model 8440 _B2/26/92 _93/04/92
Nitric Oxide 12.05 + .12 ppm  anxs 8/8 136 €9/04/92 12.83 prer  12.03 ppm
- Cylinder § Continuous 11.98 ppa  12.87 ppe
¢c12981 Cheniluninescence 12,34 ppn  12.95 pom
®21.43 ¢ Last Cal Data: ©2/28/92 M@an: 12.85 ppm 12.65 ppw
Carle Inste Model 8e@d 02/26/92  _@3/p4/02
Carbon Monoxide 11.83 * 0.24 ppm aas a/n 8249 29/84/92 11.7¢ ppm 11,85 ppm
Cylinder ¢ Methanat{on/#ID 11.92 ppm  11.78 ppm
~ Nitrogen,02-Free Balance ce12168 Gas Chramatography 11.83 ppm  11.86 pom
Cylinder Pressure: 2000 peig @17.73 2 Laat Cal Date: 81/20/92 Mean: 11.84 ppm  11.61 ppm
- CYLINDER NO,;: CCIBR 77O
Moniter Laba Madel 8448 92/26/92 _©3/04/92
Nitric Oxide 12.19 * 0.12 ppm  aas 8/R 136 es/a4/92 12.89 ppm  12.68 pgm
Cylinder # Continvous 12.05 ppa  12.80 ppom
) ©C12981 Chemiluminescence 12.1% ppm  12.11 ppm
€ 21.43 2 Last Cai Data: £2/28/92 Mean: 12.11 ppw 12.99 ppm
Carle Insts Model 8300 22/26/92 _03/84/92
Carbon Monoxide 12.00 T 9.24 ppm  @a= 8/K 6249 @89/04/92 11.97 ppm  12.06 ppm
Cylinder ¢ Methanation/FIn 11.90 ppn  11.99 ppa
__ Nitrogen,02-Pree Balance €C12169 Gae Chromatography 12.00 ppm  12.¢% ppm
Cylinder Presgure: 2800 peig €17.73 ¢ Last Cal Date: @1/29/92 Mean: 11.96 ppw 12.63 ppm
CYLINDER NO.: CcCcloa778
- Monitar Labs Model 8448 82/26/92 _@3/94/92
Nitric Oxide 23.25 + 8.23 ppm  awg 5/% 136 2a/6¢/92 23.26 ppm  23.22 pem
Cylinder g Continuoua 23.17 ppm  23.15 ppm
— CC129R1 Chemiluminoascencs 23.26 ppm 23.33 ppm
' € 21.43 ¢ Last Cal Datae: ©2/28/92 Mean: 23.27 ppw 23.23 ppm
ppm = umole/mole % = mole-%
—The above analyses were performed in accordance with EPA-

1987 Traceability Protocol
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