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SECTION 1
INTRODUCTION

At the request of Shell Western Exploration & Production, Inc.,
Pape & Steiner Environmental Services conducted a series of emission
tests on the effluent of two gas turbines at the cogeneration plant

located north of Coalinga, California. The tests were conducted on

- September 19 and 20, 1990 to determine compliance with Fresno County

Air Pollution Control District rules and regulations.
Duplicate particulate, sulfate and SO, tests were conducted on

the effluent of each HRSG serving each gas turbine (101A and 101B) using

EPA Method 5/8. Duplicate NO,, CO, C0, and O, teSts were conducted using:

EPA Method 20. Duplicate hydrocarbon tests were conducted using EPA
Method 18. A sample of the PUC nafura] gas fired in each turbine was
collected and analyzed for CHNOS, specific gravity, moisture and Btu
using ASTM Methods. Finally, a single test for H,S in the fuel gas was
conducted using EPA Method 11.

Section 2 of the report summarizes the test matrix for this

program.
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sampling times were used to maximize the amount of particulate and S0,

SECTION 2
TEST PROGRAM

for subsequent analysis.

representative of emissions from this plant.

Date

- 09/19/90

09/20/90

09/20/90

TABLE 2-1. COALINGA COGENERATION PLANT TEST MATRIX

Unit # Test # - Jest Parameter Test Time
101A 1 Particu]ates/Su]fates/SOz/HC‘ 10:30 am - 1:
NO,/C0/CO,/0, 10:30 am - 12:

" 2 Particulates/Sulfates/SO,/HC  2:11 pm - 4:
NO,/C0/C0,/0, 2:20 pm -~ 4:

101B 1 Particu]ates/Su]fates/SOz/HC 9:35 am - 12:
NO,/Co/Co,/0, 8:35 am - 11

" 2 Particulates/Sulfates/SO,/HC  1:25 pm - 4
NO,/C0/C0,/0, 1:25 pm - 3:

101B 1 H,S 11:15 am - 3:

Section 3 summarizes the results of these tests.
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Table 2-1 summarizes the tests performed on each unit. Extended

No upsets occurred during the test program and the data should be
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SECTION 3
TEST RESULTS

Tables 3-1 and 3-2 summarize the results of the tests performed on
Units 101A and 101B. A11 data are reported at 60°F and 29.92 inches Hg.
The fuel gas H,S measured 0.10 ppm.
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TABLE 3-1. SUMMARY OF SOURCE EMISSION TEST DATA (60°F)

Unit Tested: SWEPI Coalinga

Cogen Plant HRSG Unit 101A

Test Number

Test Condition

Barometric Pressure (in. Hg)
Stack Pressure (in. Hg)
Stack Area (ft?)

Elapsed Sampling Time (min.)
Volume Gas Sampled (dscf)
F-Factor

GAS DATA
Average Gas Velocity (fps)
Average Gas Temperature (°F)
Gas Flowrate
Gas Analysis (Volume %)
Carbon Dioxide, dry
Oxygen, dry
Water

EMISSION CONCENTRATION
Filterable Particulate (gr/dscf)
Total Particulate (gr/dscf)
Total Sulfate

co (ppm)
S0, (ppm)
NO, (ppm)
>C, HC (ppm)

EMISSION RATE - 1b/hr
Filterable Particulate
Total Particulate
Total Sulfate

EMISSION FACTOR - 1b/MMBtu
Filterable Particulate
Total Particulate

Total Sulfate

co
S0,
NO,
>C, HC

1

Compl.
28.59

. 28.57
15.67
140.00

- 111.422
8480.67

41.17
242.89
24,991

3.37

14.97

8.59

0.0019
0.0030
0.0001
3.70
0.22
35.24
24.91
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Date:

2

Compl.
28.51
28.49
15.67
140.00
111.939
8480.67

41.47
241.39
25,113

3.38
14.41
8.74
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o
o
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September 19, 1990

Average

28.55
28.53
15.67
140.00
111.681
8480.67

41.32
242.14
25,052

3.38

14.69
8.67

0.0016
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TABLE 3-2. SUMMARY OF SOURCE EMISSION TEST DATA (60°F)

Unit Tested: SWEPI Coalinga

Cogen Plant HRSG Unit 101B

Test Number

Test Condition

Barometric Pressure (in. Hg)
Stack Pressure (in. Hg)
Stack Area (ft?)

Elapsed Sampling Time (min.)
Volume Gas Sampled (dscf)
F-Factor

GAS DATA
Average Gas Velocity (fps)
Average Gas Temperature (°F)
Gas Flowrate
Gas Analysis (Volume %)
Carbon Dioxide, dry
Oxygen, dry
Water

EMISSION CONCENTRATION
Filterable Particulate (gr/dscf)
Total Particulate (gr/dscf)
Total Sulfate

o (ppm)
SO, (ppm)
NO, (ppm)
>C, HC (ppm)

EMISSION RATE - 1b/hr
Filterable Particulate
Total Particulate
Total Sulfate

EMISSION FACTOR - 1b/MMBtu
Filterable Particulate
Total Particulate

Total Sulfate

1

Compl.
28.49
28.47
15.67
140.00
111.285
8470.27

41.32
239.93
24,997

3.45
14.38
8.98
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Date:

2

Comp1.
28.47
28.44
15.67
140.00
111.364
8470.27

41.28
235.82
25,041

3.23
14.47
9.17

0.0008
0.0011
0.0001
7.39
0.17
23.37
17.64
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September 20, 1990

Average

28.48
28.46
15.67
140.00
111.325
8470.27

41.30
237.88
25,019

3.34
14.43
9.08

0.0010
0.0012
0.0001
6.70
0.18
23.96
19.80
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SECTION 4
SAMPLING EQUIPMENT AND PROCEDURES

This section of the report describes the equipment and procedures
used to conduct the particulate and gaseous tests on this program.
4.1 PRELIMINARY MEASUREMENTS
Before conducting the stack tests a series of pre]imihary measure-
ments were made to determine:
n The location of the sampling site and the number and location
of the sampling points to be used (EPA Method 1)
| The velocity, temperature, and pressure of the gases in the
stack (EPA Method 2)
1 The composition of the stack gases (EPA.Method 3)
| The moisture content of the stack gases (EPA Method 4)
Using the results of these preliminary measurements and the cali-
bration constants for the samp]ing train, a series of calculations were
made to determine the value of K, a constant, and N,, ideal nozzle

diameter, required to run an isokinetic test according to ‘the equatioh:

2.2, 2.2 2
60" “K “C_“(1 - B__)°P MW T

S

5762K 2MuW p
0 S m
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where

22, 2. 2 20 Wy
. 60° 114K, °C 2 (1 - B,,,)°P M

2, 2
576 Ko MNPy
- An actual nozzle, whose diameter was as close as possible to the

ideal nozzle diameter, was selected for the test. Isokinetic sampling

rates for each sampling point in the stack were computed using the e-

T\
AH = (KN <_’1>(A P)

quation:

Ts

Since K and N, are known, and remain constant during a test, the only
variables are the meter temperatures, the stack gas temperature and the
velocity pressure for each sampling point.
4.2 PREPARATION OF THE PARTICULATE-SO, SAMPLING TRAIN
A1l sampling train components were cleaned in the laboratory (soap
and water, tap water rinse, distilled water rinse, and IPA rinse) to
eliminate previous contamination. The sampling train components were
sealed and transported to the sampling site in a mobile lab. The EPA
Method 5/8 equipment used to measure particulates (filterable and total)
and SO, consisted of:
u A calibrated 316 stainless steel nozzle for isokinetic
sampling
" A heated Pyres giass sampling probe (6 feet long) equipped
with an S-type pitot tube and a thermocouplie to measure stack

velocity pressure and temperature



. A heated Pyrex glass filter holder containing a weighed
100-mm Whatman 934 AH glass fiber filter

n A Pyréx glass impinger train in an icebath (impinger 1 con-
tained 100 ml 80-percent IPA; a Pyrex glass filter holder
containing a 47-mm Whatman 934 AH filter; bubbler 2 and im-
pinger 3 each contained 100 ml of 3-percent H,0,; bubbler 4
contained a weighed amount of silica gel)

] An umbilical to connect the probe and samp]e box to the

control module

| A control module containing a vacuum pump, a calibrated dry

gas meter and a calibrated orifice meter to measure thé pres-
sure, temperature and flowrate throughout the train.

The sampling train was charged in the mobile Tab using freshly
prepared reagents. Each impinger and its contents was weighed to the
nearest 0.1 gm on a calibrated electronic balance. Blanks of all filters
and reagents were retained for subsequent analysis. The sampling point
Tocations were marked on the probe using a high-temperature marker. The
sampling train was completely assembled and 1ifted to the sampling site.
4.3 SAMPLING PROCEDURES FOR PARTICULATE-SO, SAMPLING TRAIN

Prior to a test, the sampling train was heated and leak-checked at
15-inches‘Mercury to insure leakage was less than 0.02 or 4% of the
average sampling fate. The S-type pitot tube was also leak-checked. The
sampling train was installed on the unirail and the probe was inserted
into the stack at the farthest point. Ah isokinetic sampling rate was
calculated using an HP-41CV calculator for each sampling point on the

traverse (4 points per traverse; 7 traverses). Each point was sampled
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for an equal period of time (5.0 minutes) and all pertinent data was
recorded on the data sheet for each point. The probe and sample box were
maintained at 250°F throughout the traverse. The gases leaving the
impinger train were maintained at <68°F. At the end of a traverse, the
probe was withdrawn from the stack and the entire sampling train was
transferred intact to the next sampling port. Another traverse of the
stack was cbmp]eted and the sampling train was withdrawn for the final
leak check. This leak check was performed at 15-inches Mercury or at the
highest vacuum achieved during the test. The S—tybe pitot tube was also
checked at this time. The sampling train was then purged with ambient
air for 15-minutes using the highest sH measured during the test. After
the train was purged, the filter holder and impinger train were sealed
with aluminum foil and lowered to the mobile lab for sample recovery.

4.4 SAMPLE RECOVERY PROCEDURES FOR PARTICULATE-SO, SAMPLING TRAIN

Sample recovery for the nozzle and probe occurred on the stack.

The nozzle and probe were brushed and rinsed three times using ACS

reagent grade acetone into a polyethylene sémp]e bottle. Sample recovery
for the filter holder and impinger train occurred in the mobile Tab. The
100-mm filter was removed from the 4-inch filter holder and sealed in its
ﬁétri dish. The glass fibers stuck to the gasket were scraped off and
put into the petri dish. The front half of the 4-inch glass filter
holder was brushed and rinsed with acetone. Each impinger was removed
from the icebath, wiped dry and weighed to the nearest 0.1 gm. The ,
contents of impinger 1 were transferred to a polyethylene sample bottle.
The back half of the 4-inch glass filter holder, the glass connectors,

impinger 1, and the front half of the 2-inch filter holder were rinsed
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with 80-percent IPA and the rinsings were transferred to this same bot-
tle. The 47-mm filter from the 2-inch filter holder was sealed in its
petri dish. The bontents of bubbler 2 and impinger 3 were transferred to
a po]yethy]ene sample bottle. Distilled water rinsings of the back half
of the 2-inch filter holder, bubbler 2, the connector, and impinger 3
were transferred to this same bottle. A1l sample bottles and petri
dishes were marked and labeled. A chain-of-custody log was completed and
the field data sheet was also labeled with the sample ID numbers. The
sampling train was then recharged in preparation for the next test.
4.5 SAMPLING PROCEDURES FOR CONTINUOUS MONITORING

The continuous monitors used in the Pape & Stéiner Mobile Monitor-
iﬁg Lab are shown in Table 4-1. Figure 4-1 is a schematic of the contin-
uous monitoring system. The procedures used to continuously monitor
stack gases for NO,, CO, CO,, and O, strictly follow EPA Method 20.

Sample was taken from the stack (at 2 points) using a 316 stain-
Tess steel probe. A heated Balston filter holder and fiberglass filter
(99.9999 percent efficiency retention of 0.6 micron particles) was con-
nected to the outlet of the probe. Sample gas was transported through
heated Teflon sample line (maintained at >250°F) by a Teflon-lined dia-
phragm pump to a 316 stainless steel refrigeration type conditioner
(Hankison Model E-4G-SS). The sample gas was passed through the condi-
tioner two separate times under vacuum before entering the pump, then two
additional times under pressure. The clean, dry sample gas (~-35°F) was

then transported to the continuous analyzer system through an unheated

Teflon line. A series of flowmeters, valves ahd regulators maintain

constant flow through the system at a constant pressure.



TABLE 4-1

CONTINUOUS MONITORING LAB - TRAILER 3

NO, CHEMILUMINESCENT ANALYZER -—- THERMO ELECTRON MODEL 10

Response Time (0-90%)
Zero Drift

Linearity

Accuracy

Output

‘Operating Ranges

Response Time {0-90%)
Accuracy

Output
Operating Ranges

Response Time (0-90%)
Zero Drift

Span Drift

Linearity

Resolution

Output

Operating Ranges

1.5 sec == NO mode; 1.7 sec == NOx mode
Negligible after 1/2 hour warmup

+1% of full scale

Derived from the NO or NO

-10 V

0-2, 5, 10, 25, 100, 250, 1000, 2500, and 10,000 ppm
0, ANALYZER, FUEL TYPE ~- TELEDYNE MODEL 326

60 seconds

*1% of scale at constant temperatures; +1% of scale of +5% of
read1ng, whichever is greater, over the | operating temperature

range
0-1V
0-5%, 10%, 25% 02

5 seconds
+1%

+1%
T
Less than 1% of full scale

0-1v

0-20% €0,/0-10,000 ppm CO

2 calibration gas, +1% of full scale

CDz/CO INFRARED ANALYZER -- ANARAD MODEL AR-600

CO GAS FILTER CORRELATION - THERMO ELECTRON MODEL 48

Response Time (0-95%)
Zero Drift

Span Drift

Linearity

Accuracy

Output

Operating Ranges

Response Time (0-90%)
Zero Drift

Linearity

Accuracy

Output

Operating Ranges

Pen Response
Input Spans

‘lero Set

Accuracy
Linearity
Chart Speed

Recording Pen
Chart Width

Fully Insulated

1 minute
+0.2 ppm CO

Tess than 1% full scale in 24 hours

+1% full scale, all ranges

30.1 ppm CO

0-10 v

1, 2, 5, 10, 20, 50 ,100, 200, 500, and 1000 ppm

Less than 1 second

502 UV ANALYZER -- DUPONT MODEL 400

Less than 1% full scale in 24 hours

+1% full scale

+2% full scale
0-5 v

0-100 ppm, 0-1000 ppm

0.35 seconds Full Scale
1, 2, 5, 10, 20, 50, 100, 200, 500 mv; 1, 2, 5,
Var1ab1e gain up to 2.5 t1mes

STRIP CHART REéORDERS (2) == LINSEIS MODEL 7025

Adjustable to 100% of Full Scale

0.35% of Span
0.25% of Span

1, 2, 5, 10, 20, 50, 100 cm/minute; 1, 2, 5, 10, 20,

50 cm/hour, LED 1nd1cator forward/reverse

Fiber tip
250 mm

SCOTSMAN TRAILER

Air conditioned

4-6
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Duct
316 stainless steel probe

3/8-inch, unheated Teflon
Teflon-lined sample pump
3/8-inch unheated Teflon

9. Rotameter

10. 1/4-inch Teflon tubing

11. Calibration gas manifold

12. Calibration g2s selector valve
13. Calibration gas cylinders

14. Backpressure regulator

15. Auxiliary analysis port.

QO N BN —

Sampling
Location

3/8-inch, heated (250°F) Teflon
Four-pass conditioner-dryer, 316 stainless steel internals

Van

Filter 0.6 u, 99.9999 percent efficient

Duct

o,
{@]

NO,

Analyzer

€0,
Analyze

02
Analyzer| |Analyzer

co

Co-6FC
Analyzer

S02
Analyzer

-

J

Recorder

FIGURE 4-1. SCHEMATIC OF CONTINUOUS MONITORING SYSTEM
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Calibrations of the continuous analyzers were performed using EPA
Protocol 1 calibration gases (:1%) for NO, and NBS certifiéd calibration
gases (:1%) for CO, CO, and 0,. Copies of the gas certifications are
included in the Appendix of this report. A1l pertinent data (date, time,
test locations, analyzer range, cal gas value) were recorded on both the
field data sheets and continuous analyzer strip charts in the field.

At the start of a test day, a leak-check was performed. The
sample probe was removed from the stack and the end was se;1ed. A leak-
check was successful only if pressure at the analyzer system and flow
through the rotameters to the individual aﬁa]yzers all dropped to zero.
A mandatory leak-check was performed at the completion of each test day.

An initial calibration was performed at the start of a test period
by introducing zero and span gases for each analyzer and making the
necessary adjustments. A multipoint linearity check was performed on
each analyzer to insure all points were within +2% of full scale. An NG,
to NO converter check was performed to insure converter effiéience was
greater than 90%. And, finally, the upscale and downscale response time
of the sampling system was measured to insure the saﬁb]ing time per point
could be set at l1-minute plus the system response time. Calibration gas
values were recorded on the continuous monitor strip charts and field
data sheets. A caTibration check was completed at the end of a test and
adjustments (if necessary) to the analyzers were made in preparation for
another test.

An external calibration of the sampling system was performed at
the start of a test day. EPA Protocol 1 gas was flowed through the

entire sampling system from the probe tip. The response of the analyzers
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had to be within :5% of the certified tank value before testing could
proceed. An external calibration was also performed at the end of each
test day.

Test data was collected by recording 10-minute averages from the
strip chart recordings onto the fié]d data sheets. Data collected over
the test period was averaged and reported. A fuel analysis was used to
calculate the F-factor, dscf/MMBtu corrected to zero percent 0, (standard
conditions 60°F, 29.92 inches Mercury), as described in 40 CFR 60.45.
The pollutant concentration and the F-factor were used to calculate an
emission factor in 1b/MMBtu.

4.6 SAMPLING PROCEDURES FOR HYDROCARBONS
The sampling train for hydrocarbons consisted of a probe (short

piece of stainless steel), a Tygon sample line, a Tedlar bag and a hand

- pump. The entire train was purged with stack gas three times before
collecting a sample. An integrated grab sample of the stack gases was

collected over the test period. After sample collection, the Tedlar bag

was lowered to the mobile lab for subsequent analysis. Duplicate grab
samples were collected during the test series.
4.7 PREPARATiON OF H,S SAMPLING TRAIN

A1l sampling train components were cleaned in the laboratory (soap
and water, tap water rinse, distilled water rinse, and IPA rinse) to
eliminate previous contamination.

EPA Method 11, with cadmium sulfate as the absorbing solution, was
used to collect H,S. Samples were collected from the gas stream using

the following sampling train:



. A Teflon sample 1ine (3 feet long) to connect the impinger
train to the duct

| An impinger train consisting of five midget impingers with
glass connections (impinger 1 contained 15 mls of 3-percent
H,0,; impingers 2, 3, and 4 each contained 15 mls of the 3 M
cadmium sulfate absorbing sd1ution; and, impinger 5 contained
approximately 20 grams of si]icé gel)

| A control module containing a pump, control valves, gas

meter, orifice meter, dual inclined manometer and temperature

indicator with selector switch

An umbilical cord to connect the control module and the
sample train |
4.8 SAMPLING PROCEDURES FOR H,S

Tests were conducted in strict accordance with EPA Method 11.

The entire sample train was assembled at the test site. An initial

- leak-check was performed at 5-inches Mercury vacuum to insure leakage was

less than 0.002 cfm. After completing the leak-check, sample was drawn
through the midget impinger train at approximately 0.13 cfm for 4 hours.
A final leak-check was performed after completing each test. The im-
pinger train was transported to the mobile lab for sample recovery.
4.9 SAMPLE RECOVERY PROCEDURES FOR H,S

Recovery of the EPA Method 11 sample train was performed in the
mobile lab. The contents of the.hydrogen peroxide impinger were dis-
carded. The contents of impingers 2, 3, and 4 were quantitatively trans-

ferred to a labelled polyethylene sample bottle.
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SECTION 5
ANALYSIS PROCEDURES

This section of the report describes the procedures used to
analyze the samples co]]ected during the test program. The fuel gas was
sent to Pacific Gas Technology for analysis. All other analyses were
performed in the Pape & Steiner laboratory in Bakersfield.

5.1 ANALYSIS OF PARTICULATE-SO, SAMPLES |
5.1.1’ Nozzle, Probe, Filter Holder Wash

The volume of the acetone washings was measured and the washings
were transferred to clean, tared, aluminum weighing dishes. The dishes
were placed on temperature-controlled water bath under a fume hood and
gently heated to dryness (100°F). The dishes with the dry residue were
desiccated and weighed repeatedly at 6-hour intervals until a constant
weight was achieved (to the nearest 0.01 mg with a tolerance of <0.1 mg
between weighings). The ACS reagent grade acetone blank was treated in
the same manner.

5.1.2 Filter

The 100 mm filter was removed from its petri dish and transferred
to an oven where it was heated for 2 hours at 105°C. The filter was then
desiccated and weighed repeatéd]y at 6-hour intervals until a constant
weight was achieved (to nearest 0.01 mg with a tolerance of <0.1 mg

between weighings). An unused, tared blank filter was treated in the

same manner.
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5.1.3 Filterable Particulate Sulfate

The acetone washings residue .and the 100 mm filter were combinéd
and then leached with distilled water to remove sulfate and the leachate
was diluted to 100 m].} An aliquot was passed through ion exchange resin
and titrated against 0.0IN BaCl, (which was previously standardized
against 0.0100N H,S0,) using the barium-thorin titration procedure
specified in EPA Method 8. The acetone blank and 100 mm filter blank
were treated in an identical manner.

5.1.4 Condensible Particulate, Sulfate, and S0,

The 47-mm glass fiber filter was leached with distilled water and

the leachate was added to the contents and washings from impinger 1. The

"volume was measured and the entire volume was transferred to a clean,

tared glass evaporating dish. The dish was placed on a temperature-

controlled hot plate under a fume hood and gently heated to dryness

(150°F). The dish with the dry residue was desiccated and weighed

repeatedly at 6-hour intervals until a constant weight was achieved (to
nearest 0.01 mg with a tolerance of <0.1 mg between weighings). The dry
residue was dissolved in distilled water and diluted to 100 ml using
distilled water and analyzed for sulfate using the barium-thorin
titration procedure. A blank 47-mm filter and 80-percent IPA solution
were treated in the same manner.
5.1.5 S0,

The volume of contents and washings from bubbler 2 and impinger 3
was measured and an aliquot was analyzed for su1féte using the barium-

thorin procedure. A 3-pefcent-H202 blank was treated in the same manner.
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5.2 ANALYSIS OF HYDROCARBON SAMPLES

The grab sample of hydrocarbons was'aﬁalyzed using a Carle Model
211 AGC-FID. After purging the sample loop three times, a 1-ml sample
was extracted from the Tedlar sample bag and injected onto é 6-foot long,
1/8-inch stainless steel column containing 80/100 mesh PoraPac Q, main-
tained at-150°C. The C, hydrocarbon was separated and the greater than
C, hydrocarbons were backflushed to the detector for quantitation és a
single peak. An HP Model 3390A reporting integrator was used to record
and integrate the signal from the GC. A il percent certified calibration
gas'(Cl-C6 HC in N,) was used'to calibrate the GC before and after sample
analysis to quantitate the C, and greater than C, hydrocarbons. The
beginning and end calibrations must agree within 5% for the data to be
aéceptab]e.
5.3 ANALYSIS PROCEDURES FOR H,S
| In the laboratory, the contents of the sample bottle were trans-
ferred to an iodine flask along with the water rinsings. A known amount
of iodine was added to the sample and acidffied with 3.M HC1. The iodine
flask was immediately stoppered and shaken. The flask was placed in the
dark for 30-minutes. Standard 0.01 N sodium thiosulfate was used to
standardize the iodine solution used each day of testing. Samples were
titrated with the same sodium thiosulfate solution to an iodine/starch
blue endpoint. The blank and standard solutions were handled in exactly
the same manner.
5.4 FUEL ANALYSIS

A sample of the fuel gas fired during this test program was col-

lected and sent to Pacific Gas Technology (PGT) for analysis. Analysis
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was performed by PGT in accordance with EPA Title 40 Section 60.45. The
specific procedures are itemized in Table 5-1. The results appear at the

end of this section.

| TABLE 5-1. FUEL ANALYSIS METHODS _
LABORATORY TEST PROCEDURES FOR FUEL OILS AND FUEL GASES
| Reference: EPA Title 40, Section 60.45
FUEL OIL TESTS:

Sediment and Water, Vol. % ASTM D4007-81
Gravity by Hydrometer (API) ASTM D1298-80
API Gravity Corrected to 60°F ASTM Table 5A
Gross Calorific Value (Btu/1b) ASTM D2015-77

Ultimate Analysis (C, H, O, N, S, wt. %)

Carbon, Hydrogen : ASTM D3178-73
Nitrogen (chemiluminescence detector) ASTM D3431-80 .
Sulfur ASTM D2622-82
Ash ASTM D482

Oxygen ASTM D3176-74

GASEOUS FUELS BY GAS-LIQUID CHROMATOGRAPHY :

Gas Analysis - ASTM D1945-81
Sulfur Analysis CPA Blé6

Calculation of Gross Calorific Value ASTM D3588-81
Component Weight %, F-factor calculations EPA 40:60.45

PROCEDURES FOR SCRUBBER LIQUOR ANALYSIS:
Specific Gravity - ASTM D1429
Chlorides ASTM D512-67
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PACIFIC GAS TECHNOLOGY

4200 Easton Drive - Suite 5
R E c EIV E D Bakersfielq, Californisa 83309
~— ‘ B0S/324-1317
SEP 2 4 1980 Fax: BOS/324-2746
Anstd......... ..
GAS ANALYSIS BY CHROMATOGRAPH
PAPE & STEINER ENVIRONMENTAL SERVICES SAMPLED: SEPTEMBER 19, 1990
5801 Norris Road
Bakersfield, CA 93308 SUBMITTED: SEPTEMBER 21, 1990
Attention: Jim Steiner REPORTED: SEPTEMBER 21, 1990

LAB # 3030-1
Sample ID : SWEPI/COALINGA

HRSG 101A ,
FUEL GAS P&S ID # : 24761
ANALYZED GAS
MOLE % WT % CHONS WT %
OXYGEN | 0.08 0.15 ~ CARBON 72.14
~ NITROGEN ‘ 1.26 2.05 HYDROGEN 23.34
CARBON DIOXIDE 1.25 3.19 OXYGEN 2.47
HYDROGEN ND 0.00 NITROGEN 2.05
CARBON MONOXIDE ND 0.00 SULFUR 0.00
HYDROGEN SULFIDE ND 0.00
METHANE 93.59 87.04
ETHANE 3.02 5.27
PROPANE 0.59 1.51
HEXANE + 0.03 0.10
SPECIFIC GRAVITY x : 0.596 ‘ SPECIFIC
VOLUME : 22.08 cu ft/lb
HYDROGEN SULFIDE : : ppm
({Draeger)
TOTAL x DRY : 1023 NET x DRY : 923
BTU/cu ft BTU/cu ft
WET : 1005 WET : 907
~
BTU/1b : 22585 BTU/1b : 20371
"""" 5:5""""'7""""""""'"'"""

¥ CALCULATED ACCORDING TO : ASTM D-3588



PACIFIC GAS TECHNOLOGY

RECEIVED
SEP 24 1990

4200 Easton Drive - Suite 5
Bakersfield, California S3309
805/324-1317

Fax: BO5/324-2746

GAS ANALYSIS BY CHROMATOGRAPH

PAPE & STEINER ENVIRONMENTAL SERVICES SAMPLED: SEPTEMBER 20, 1990
5801 Norris Road
Bakersfield, CA 93308 SUBMITTED: SEPTEMBER 21, 1990
Attention: Jim Steiner REPORTED: SEPTEMBER 21, 1980
LAB # 3030-2

Sample ID : SWEPI/COALINGA

HRSG 101B

FUEL GAS P&S ID # 24762
ANALYZED GAS

MOLE % WT % CHONS WT %
OXYGEN 0.02 0.04 CARBON 72.46
NITROGEN 0.94 1.53 HYDROGEN 23.47
CARBON DIOXIDE 1.34 3.43 OXYGEN 2.53
HYDROGEN ND 0.00 NITROGEN 1.53
CARBON MONOXIDE ND 0.00 SULFUR 0.00
HYDROGEN SULFIDE ND 0.00
METHANE 94,12 87.92
ETHANE 2.87 5.03
PROPANE 0.53 1.36
iso-BUTANE 0.05 0.17
n-BUTANE 0.07 0.24
iso-PENTANE 0.02 0.08
n-PENTANE 0.02 0.08
HEXANE + 0.02 0.05
SPECIFIC GRAVITY x 0.593 SPECIFIC
VOLUME : 22.18 cu ft/lb

HYDROGEN SULFIDE ppm
(Draeger)
TOTAL % DRY 1024 NET x DRY 923
BTU/cu ft BTU/cu ft

WET 1006 WET 907
BTU/1b 22713 BTU/1b 20467
“"“"""""'“"“""“‘“"""‘"g:gf“""“""""'""""‘ """

* CALCULATED ACCORDING TO : ASTM D-3588



SECTION 6
QUALITY ASSURANCE

This section of the report describes the QA/QC procedures employed
on the test program.

6.1 PARTICULATE/SO, SAMPLING EQUIPMENT

A detailed record of repair and maintenance to each sampling
train is kept. Preventative maintenance to each system is performed
periodically to avoid complete component breakdown during a field test.

A detailed record of sampling system calibrations is also kept.
Calibration data for the sampling nozzles, pitot tubes, dry gas meters
and orifice meters are available for review. Results of the EPA Quality
Assurance Branch biannual audits of the dry gas meter and orifice meter
combinations are also logged and verify our in-house calibration data.
The calibration data for the equipment used on this program can be found
in the Appendix of this report. |
6.2 LAB ANALYSIS

A1l field samples are assigned a label and an ID number. This ID
is a]So affixed to a chain-of-custody log and to the field data sheet to
eliminate any chance of sample mixup. |

Prior to analysis, all g]éssware is thoroughly cleaned (soap and
water, tap water rinse, disti]led water rinse, IPA rinse) to eliminate

any contamination. The evaporating dishes used to evaporate the washings
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are treated the same as a sample (dried in an oven, desiccated and
weighed repeatedly at 6-hour intervals until a constant weight is
acﬁieved). The glassware used to measure volumes and make transfers and
dilutions are all NBS Class A to insure accurate measurements. A1l
weighings are carried_out on a Sartorius Research Model R160P electronic
semi-micro balance supported by a marble table in a separate room from
the main analytical laboratory. The balance is ca]ibraied regularly
against an NBS Class S-1 weight. |

A1l reagents used in the field and in the 1aboratory_are ACS
reagent grade and blanks of these reagents are evaluated for every set of
tests. Blanks are taken in the field from the squeeze bottles and not
the original container. Records are kept on these blanks to insure
consistent quality of the reagents. Prior to use, the IPA is also
analyzed to insure no peroxides are present which could lead to high SO,
and low SO, values.

A quality control program consisting of‘dup1icate analyses (to
measure precision), spikes (to measure recovery efficiency) or analysis
of blind standards supplied by EPA’s Quality Assurance Branch (fo measure
accuracy) is implemented for each test program. Table 6-1 summarizes the
results of the QC checks on this program. Records of our 1§b’s partic-
ipation in the EPA bi-annual audits for SO, are kept on file and verify
our in-house QA/QC effort.

6.3 QUALITY ASSURANCE OF HYDROCARBON ANALYSES

Each sample container is purged in the field with sample prior to

the actual tests. A certified gas is used to calibrate the gas chromato-

graph used to measure the hydrocarbons. The calibration certificate for
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the gas used appears at the end of this section. Duplicate analyses of
some samples were conducted. The results of these quality assurance
checks are ihc]uded iﬁ Table 6-1.

6.4 CONTINUOUS MONITORS QUALITY ASSURANCE

The NO, analyzer is calibrated before and after each test using an
EPA Protocol 1 gas (:1%) traceab]é to NBS. The CO, CO, and 0, analyzer
are calibrated before and after each test using a NBS certified gas mix-
ture (:1%). Copies of the calibration gas certificates appear in the
Appendix of this report. _ .

A sampling system check was performed at the beginning and end of
each test day. This was done by introducing an EPA Protocol 1 gas at the
sampling probe and measuring the system response. The purpose of this
was to check the system for leaks and sample loss. |

Multipoint calibration linearity checks of the continuous analyz-
ers were performed on April 10, 13 and 25, 1990. These results were well
within CARB limitations of :2% of full scale. Tables 6-2 through 6-6
Tist the results of these checks. |

A1l of the EPA Method 20 QA/QC checks (e.g., linearity, inter-
ference, response time, converter efficiency, etc.) were performed on the

continuous monitoring system and the system passed these requirements.
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TABLE 6-1. QA/QC RESULTS

Unit #  Test # Test Parameter Dupl. (%)  Rec (%)
101A 1 Filterable Sulfate’ 100.0 '
2 Filterable Sulfate 99.2
EPA SO, 0586 6XXX 100.1
10A 1 Condensible Sulfate 100.0
2 Condensible Sulfate 99.8
EPA SO, 0586 6XXX 100.1
101A 1 S0, 100.0
2 80, | 98.2
EPA SO, 0586 6XXX 100.1
101A ] Hydrocarbon 108.8
101B 1 Filterable Sulfate 100.0
Filterable Sulfate 100.0
101B 1 ‘Condensible Sulfate 100.0
: 2 Condensible Sulfate 99.8
101B 1 50, 100.0 .
2 S0, 100.7

101B 1 Hydrocarbon 96.6
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Pape & Steiner Environmental Services
EE——

————— TABLE 6-2.

NO, CALIBRATION SUMMARY

1. Station 7-3
2. Analyzer Aox 7 £CS
Model /oMl S/N
3. Calibration by v Date G-r10-%s
4. Calibrator Manufacturtr ERNVinoN S
Model Jo/-/50s>. S/N /127
5. NO, Standard Alm ff‘i:’[ﬂglﬁ?z/ﬂl_,‘ﬂgConcentration Mﬂ‘iéj#g@pf/fiof
Cylinder Pressure //;z)//,zg//zoe.)
NOX CALIBRATION AND LINEARITY CHECKS
Flow, Dil.  Flow, Std © 25 pm
. 1 2 3 4 % Difference
Ca]ibr_‘ation ce/min cec/min (Nox)out Chart ppm + 2%
Points ppm FulT Scale
Zero 57995 ) ) ) o
80% URL $103, 7% £¥8. < (2. 72 /5.57 o
§35.6 gLz /999 /5.0 4,04
g5 5 YYS o 7 59 /0,0 “. 04
$72L, 8% 2723 ¢ _Soo 50 o
““E?{Z??’Zi‘éi’“075?7“"3?“72??2:? L0 T TTRRRSsEssssasaas
o O Pl S s gues % Difference
Calibration ce/min - cc/min (Nox)out Chart ppm + 2%
Points - L ppm FulT Scale
Zero P00 ©) O Jd Q
80% URL 393,/ Go4s  _/P5z (987 i)
1 £545 ¢ 9532 455 /52.5 29 %
L2 F052.§ 3o % 100,/ /00,75 . 26%
3 fr97.7 157 ¢ S0./ 57, O .3 %

Closs chetk RBotle (ope F.35apm Frm 236/ ,
K“”ué 87("“ :’LO‘-"'/b . Forms 1020 03/20/89



Pape & Sceiner Environmental Services
S————

TABLE 6-2.
NO, CALIBRATION AND LINEARITY CHECKS

{Concluded)

o —
. III'II:I.'..I.ISSIS888883l38ll.:I288888888.’8883.883'..I'Sl.".'l'l‘.'.l"l.s"
Flow, Dil.  Flow, Std B-1500 KANGE
1 2 3 4 % Difference
Calibration cc/min cc/min (NO )out' Chart ppm. + 2%
Points ~ phmOUt FulT Scale
Zero 29 %.6 - e O )
80% URL S0P 7¢8. 2ool Lovo o
1 323i7 2 oy, / /so/ X174 /b
2 354 459 4 /00 _Joo kA
3 3769 3 229.% s0/.8 S T, 4
—
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Pape & Seeiner Environmental Services

TABLE 6-3.
CO CALIBRATION SUMMARY

1. Station T3

2. Analyzer _C O TECS

Model 45 SIN __43F38-19/
3. Calibration by __ ¥ Date _ 7/;(/90
4. Calibrator Manufacturer EN Virzon/c S

Model 20/~ /SLo S/N yiaR>

5. CO Standard A/mg/tY/Aul i1/ 46/ Moncentratmn.?oomﬂ/uo}//u/ CIYL M
Cylinder Pressure /%a/,gw//cw

CO CALIBRATION AND LINEARITY CHECKS

Flow, Dil.  Flow, Std ©~2°fkancé
1 2 3 4 % Difference
Calibration cc/min cc/min (co) t Chart ppm + 2%
Points | ppft" FulT Scale
Zero ‘ %00 / — o @) @
80% URL $283 2 2/, 5 /6.0 i S
1 ¢4%-0 sYi,$ /2.03 /208 | "',ZS%
2 gleo.4 3Ll R,07 7.9¢& -.35%
3 £elo2 [0, G 406/ 38/ — /%

Flow, Dil..  Flow, Std O-ieo HarGe
1 2 3 4 % Difference
Calibration ce/min cec/min (CO) ut Chart ppm L+ 2%
Points ppfl FulT Scale
Zero 000 _ C) > o
80% URL 52832 79,y 0,/ _Z0u) )
1 €0  _S3t9 O _60.0 _-—u4%
2 e 4 6o %0,/ 29, ¢ -. 3%

—3 £ /L 2o 142 4 S3%

Forms 1.16 03/20/89
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E TABLE 6-3. (Concluded)

CO CALIBRATION AND LINEARITY CHECKS

F'lowl, Dil. Flow, Std = O —/c00 Kamce

- 2 3 4 % Difference
Calibration cc/min cc/min (co) ut Chart ppm 2%
Points : ppit ' FulT Scale

Zero K007 _— o O o

80% URL o Wa 725 s _S0le S0l o
1 F¢ 5%, o 54y ol . 567 - %
2 §637 9 3%, L q ol 295 - 1%
3 gEIs L 152, ) 20/ /57 - 3%
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- Pape & Seeiner Environmental Services

.
- —————— TABLE 6-4.
CO CALIBRATION SUMMARY
1. Station -7
2. Analyzer ANMAN  C O
Model B bo2 S/IN _2340
3. Calibration by > Date H-1390
4. Calibrator Manufacturer _ EpnJmaw;c$
Mode]l RO/-/520 S/N 1122
5. CO Standard ABL-S6CL Concentration Y9 <2 PPm
Cylinder Pressure (oo
CO CALIBRATION AND LINEARITY CHECKS
Flow, Dil Flow, Std © — /8,050 EaniGe
: 1 2 3 4 % Difference
Calibration ce/min cc/min (Co) ut Chart ppm + 2%
Points : opf B FulT Scale
~.
Zero 1004 ) - = o
80% URL 2.2 g10.7 7938 2 o
1 262, & L0%.3 £%%> (o/00 =/.1%
2 559 7.8 Y02 70 +, &%
3 =K 22,6 7o/t 290 =, 79%
Flow, Dil. Flow, Std
1 2 3 4 % Difference
Calibration cc/min cc/min (CO) ut Chart ppm + 2%
Points pof FulT Scale
| Zero
80% URL
1
2
3
Forms 1.16 03/20/89
S




Pape & Sceiner Environmental Services
]

TABLE 6-5.
co, CALIBRATION SUMMARY

1, Station 7-3
2. Analyzer ANAYAD

Model ae oL S/N 2390
3. Calibration by ~¢ ‘Date 4/13/0.5

4., Calibrator Manufacturer Ervinanics

Mode]l 2>/-1810 S/N /12

5. CO2 Standard AAL= 75 %

Concentration 7 ao/s

Cylinder Pressure Q&0

co, CALIBRATION AND LINEARITY CHECKS

Flow, Dil.  Flow, Std OS-Zo%. RARNGE
1 2 3 4 % Difference
Calibration cc/min cc/min (Coz)out Chart % + 2%
Points 4 FulT Scale
Zero /06 % O o O &> [
80% URL 209,37 /3. Y /15 5%. 1559 >
1 Y4o4.5 1.3 /2. 1.3 -/ 5%
2 ¥ o L. g 2.0 2.7 -/ 1Y
3 g7 L 20/ & 357 2.9 -.7 %

Forms 1.19 03/20/89
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Pape & Steiner Environmeéntal Services

R
——— —
~ CALIBRATION SUMMARY
1. Station T-3
2. Analyzer Telepuné 09
Model 22 (s8 S/N 44538
3. Calibration by Date +4/13/9e
4, Calibrator Manufacturer E RV Aor) ¢ S
Model W -1sLd SIN __ 1123 -
5. 0, Standard B-1g31L Concentration 49>
Cylinder Pressure /%SO
02 CALIBRATION AND LINEARITY CHECKS
Flow, Dil.  Flow, Std S-S LansE
1 2 3 4 % Difference
Calibration ce/min ce/min (02)out Chart % + 2%
Points 3 FulT Scale
— Zero [996 o ) (&) =)
80% URL [/0% 58%.Y __ 2o _ 20 =
1 133/, 3 7.3 1S 78 O
2 155/ 495, & .04 [o.L +,69%
3 1727. 9 223, 1 S.03 523 ~.82%
Flow, Dil.  Flow, Std ©~1>% Karfe
1 2 3 4 % Difference
Calibration cc/min cc/min (02)0 N Chart % + 2%
Points U FulT Scale
Zero SooS. ¥ S = ] > O )
_80% URL U11.C P> %.0 g 07 (@)
L 43409 _fedl _lo Ll A//S
2 98t 4ys s 4o 4,15 1. 8%
—3 Y7r 223/ zo  _Zir _TLeve
Forms 1.17 03/20/89
_
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Pape & Seeiner Environmental Servicex
R .

TABLE 6-5. (Concluded)

0, CALIBRATION AND LINEARITY CHECKS
8’.888388388.8'.8'.8883SI'.SSSI8:IS.I.IS'S:’::IS.SISI'8838'.8888'.".“
Flow, Dil.  Flow, Std o-57.
1 2 3 4 % Difference
Calibration ce/min cc/min (02) ut - Chart % + 2%

Points “q° _ FulT Scale
Zero &) 0O [a) O
80% URL %71 23,2 .0 Yo )

— 1 ST _deZ? 3o 3.03 4. L%

—2 et 3 2.0 2090 _le%
3 %93 ‘sLs (= oS o %

SRS EIERSIICSIRENTIEIZZISITIEN

b2 r 22t 132+ + 2+ 2 222322 32 213 2 2 3 P T2+ 2 P 2 T X211

Forms 1.17 03/20/89
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APPENDIX A
PAPE & STEINER RAW DATA

A-1



S’

_Pape & Steiner Environmental Services

]
———
SAHPLING POINT LOCATION DATA SHEET

Plant S EPL o
Date 9/:19/90
Test Location ARE /01 A HRSE /018 2 e
Upstream Dist./Dia. 48"/ 40 &
Downstream Dist./Dia. %"/ z.od .
No. of Sampling Points 28 .
Stack Dimension 47.5 x42.5 s\ e
Coupling Length Z _ N

7, % -inch MPT/FPT/Flange need C -Clomps A c v & F

- oo’ power
C

XEQ PNT (,ﬂul/{! stand fofee) )

Sample Sample Sample Sample

Point Dist Point Dist Point Dist Point Dist

/ 12.9 ‘

Z 2. 9

3 3¢. 7

4 48 G

SAMPLING POINT RELOCATION:



Pape & Steiner Environmental Services

VELOCITY TRAVERSE DATA SHEET

Plant SweErP s

Date 7/19/9¢0

Test Location

HRSE /0/A

Static Pressure (in. wg)

- 0.30

Barometric Pressure

28 .57

Probe Type/Length 6/e’

Pitot Coefficient o-8¥

Stack Dimension

472.5 x¥7-5

Time: ¢4.59 Time:

Time:

Time:

Smpl | Ap Ts |Smpl
Pt. | Pt

AP

Ts

Smp1
Pt.

AP

'Ts

Pt

Ts

¢ /l 0.34] 280

2,041 | A7

310.38| 22

£ 0.34 | 285
/o940 | 235

0.39 | 232

2
31 0.391 227

¥4 0.371 237

000

¢ /o039 R37

210.39 | &3/

3| 0.39 | 22Y

¥ o 22| 239

SAMPLING POINT RELOCATION:

A-3

Avg. VAP
Avg. AP = _©. 37

Avg.

Ts

= 0.0

= 294
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B. ZERO AND SPAN DRIFT PERCENT CALCULATIONS
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SAMPLE HANDLING/LOG-IN

Date 954%2/4Q9 SwEFPL Coalinga

Test Location

A0/ A

Sample Type ‘Volume Comments

10.
1.

12.

04751 EE LM TL

Ty Fel =/

2 4 7 5 2 Meth Sample Test

Tr 8%m =/

24753 P& LML

Sy AMF =/
2 4 7 5 4 eth Sample Test

/75.0:. ‘/

24755 Wew Sample Test

<7 FUW o 2

24756 LE o T2

sy Mf =5

24757 Meth Sample Test

24758 V& s =

Ny ANF =,

24759 & oo 12

Slg Haby *2
24760 Wew Sampie Temt

Ge Wt

24783 "Meth Sample Test

GC We 2
24764 TWew Sampie Tt

CHAIN OF cusSTODY

(Mt

AW, ¥ %C,
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Environmental Services

1]
|

SAMPLE HANDLING/LOG-IN

. i H ‘: 4
Date 4 ‘10 (40 Test Location 6W/Pl W\mqq
0l &
Sample Type Volume Comments

5{e FHW

, 24765 Wew Semew Tes
v 5 MF |
, 24766 Vem Smpe Tes
5lg (PA |
3 24767 et Sampie Test
5(g AME |
. 24768 Wewm Samee Tem
5lg HWzoz |
g 24769 Meth Sample Test
Gt we |
o 24770 e Sampie Tt
sl CHW T
;. 24771 Tew Sewoe Tost
5l MF 2
g 24772 et Sampe Tew
Blg (PA 2
9. 24773 mSampleT_est-
5l AMF 2
10. 24774 mSampleTe?
5l 302 T
11. 24775 mSampleTE;t_
a. W 2
12, 24776 e Sampie Text

o

CHAIN OF CusTODY

|4

%{UN/%C/
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EhpeéiSuﬁnerEnvhonnnnudSendus
AR

'SAMPLE HANDLING/LOG-IN

Date

4040 Test Location SWEPI (,oa!mqo
~ LY o e

Sample Type Volume Comments

WS All

. 24777 Wer Sampie Test

H2s Al
24778 etk T

5lg FHW AL
24245 e Wl Ton

ls MF Al
24246 e mE o

Slg (VA Al
c 24247 e B Ter

5(s AMF Al

24248 Tt Biwwk Tes

N

« Al
24249 e Bk

© N\~

10.

11.

12.

CHAIN OF CUSTODY
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SAMPLE HANDLING/LOG-IN

Date QJMIWM(} Test Location 6W6Pl C/Odllmqq

{01 4 | 101 1

Sample Type Volume Comments

| 24761 e S T

A
24760 o S Ve

2.
2
3

10.

.

12.

CHAIN OF CUSTODY

A-40
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s10p

SwePL: Cealin
Tnihal Ca %Q

Tribal Col ~2 26 Avea

RUN ¢ 1 SEP/21/%90 87:55:m9
ARERY
RT AREA TYPE  AR/HT PAREAY
- 8.2e 234  PY  0.912 . B.24€
8.29 4611 V8 8.9842 4. 464
8.52 9565 PB  9.045 9.261
1.684 1489¢ PB 9.0860 14. 414
2.3 8344 BB 0.169 19.693
.53 23186 BB  0.43| £2. 444
11.91 N5 PB 1.819 €9.539

TOTAL AREA= 1033ia
NUL FACTOR= | RARREIRQ

Ara-20 (a0

A-41

Ttal Ca\ 9 caliprated

RUN 2 i SLR/21,98  87-55:03
ESTD
RT AREA TYPE CALS ANNUNT
.29 23 Py 2 1. 080
829 4611 vB IR 1 19
8. 52 9%ses  Pe 43 688
1.04 1499%¢° P8 68427
2.35 20344 BB 22491
5.52 23186  BR 196.559
11.91 w515 PR 146 230
1074l 4REA= 183210

MUL FACTOR= 1 AGROE+88



SWEPT: Caalin
—. . ' I
SwWEPL | Ceglinga . q, ‘”qo
qlialao 8 Unit+ 101A
- . Tes
s Uni+ 101A + b iy
- (duplica )
T Test la dup
P o ‘
19
w3l
-
-
']
L]
sTO0P
sToP
I T b SEP/21/98 14:11:56
RN A 15 SEP/21/90 13:48:17 1D 24263-1
10 24763-1q NG CALIB PEAKS FOUND
AREAY
ESTD
A RT AREA TYPE  AR/MT arERY; P
aR}a “‘;‘52 ";5 c“é' “';“;":; T e 784 PB 0.857 13.928 3.Co8
o 64 31 BB ? 351 0.68 169 BB 9.849 2,888 6.717
393 sa48 PR 23.151}"« 3.97 5865 BB 0.318 84.164.28.270
TOTAL AREA= 6143 10TAL AREA=

6818
MUL FACTOR= 1 mannf+an ML FACTOR= 1t AnaAF4aq
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. SwefL: Cenlinga
o aliqlao
Ut 101A
Test+ 2
1.9
-
4
Py
sTOP
RN 17 SEF/21/98 14:35:39
D 24764-2
ESTD
RT AREA TYPE CALY AMOUNT
9.21 S22 P2 2.855
8. 68 326 PB 1438)
3.97 5665 BR 26,0337
TOTAL AREA= €513

ML FACTOR:= 1 nnvnfp (o
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£
68
~— . .
e swePL -Coahnﬁa
SWEPL: (Cealivnga _
/ }% i q /269D
4 qlaoclq0 N .
™ Un'4 101B
Unid 10OV
B Test la
Test b
(d,._.,f)h‘ca-l-e} -
. %
1.9
N
1P
]
--/‘
s10P
STOP
RUNS 18 SEP/21/90  14:59:46
RN & 19 SEP/21/99 15:25:51 1D 24778-14,
10 24778-1p :
ESTD
ESTD RT AREA TYPE CAL3 AMOUNT
R7 AREA TYPE CALY AMOUNT 8.21 €4 PV 2 2.535
0.18 686 BY 2 2.781 .29 572 v IR 2.656¢C,
0.2% % W IR 3.249¢, 8.68 451 P 2.073
8.43 363 W 1.668 3.98 4328 BB |9.assi>¢.
0.65 S4¢ VB 2.5e8>¢,
3.94 4282 BB 19.724
T0TAL AREA= canj
, MUL FACTOR= 1 AARAF19a
S 0Tl ARER= 6592

WL FACTOR= 1. 0Q09E+06
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3.97

STOP

RN & 20
1D 24776-2
ESTD

L

8.21

9.28
8.62
1,97

TOTAL AREA=

swzPT: (oalin
Un'+ 1018
Aaolad
Tes+ 2

SEP/21/36  15:49:43

AREA TYPE (ALY ANOUNY

683 PY 2.452

512 ¥B IR 2.3%3¢,
4431 B8 2.03¢

319 BB xs.sesi »e,

4934

ML FACTOR= | Vwrnf +ap
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S’

DFLETE 1N

7‘* 3

L]

K‘_'_’___’—————?'us
sweeT " Coalinga T11a-20 ho
Tnal Cal

sToP

Fna! Cal

RN & 21 SEP/21,98 16:18:38

ESTD

Rl AREA TYPE (ALK ANOUNT

8.2 198 PV 2 @.78@
@29 4603 VB IR 21.153
8.53 588 PB 44.117
.04 15936 FB 69.308
2.35 26244 BB 93.03
5.52 23258 BB 196 .88¢
11.96 2re82  PB 132.730

TN AREA= 101878

A TAL 1 BRKAE TR

A=A 6



ANALYTICAL

SAMPLE- TYPE
SAMPLING METHOD
SAMPLE COMPONENT

REQUESTED BY
ANALYTICAL METHOD :GRAVIMETRIC

tM5/8
:ACETONE

Test Sample
No. Volume
{ml)
1 140
2 160
Blank 100

:FHW ANALYSIS

:SWEPI COALINGA,

(g)

A-47

DATE :

ANALYST
101a, 9/19/90

REPORT

9/28/90

LW & YC

Analytical Result
(total sample)

Uncorrected Blank Corr. (g)
0.01395 0.01342
0.00990 0.00929
0.00038



ANALYTICAL REPORT

N
SAMPLE TYPE :FILTERABLE PARTICULATE DATE 9/28/90
SAMPLING METHOD :M5/8
SAMPLE COMPONENT :100 mm FILTER ANALYST LW & YC
REQUESTED BY :SWEPI COALINGA, 101a, 9/19/90
ANALYTICAL METHOD :GRAVIMETRIC
Test Filter Analytical Result
No. No. (total sample)
Uncorrected Blank Corr. (g)
1 77 -0.00122 -0.00104
2 78 -0.00102 -0.00084
Blank 116 -0.00018
S’
N
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SAMPLE TYPE

SAMPLING METHOD
SAMPLE COMPONENT
REQUESTED BY
ANALYTICAL METHOD

IPA

AMF

DI

:CONDENSIBLE PARTICULATE DATE
:M5/8 '
:80% IPA + Amf

ANALYTTICA AL

:SWEPI COALINGA,

Test
No.

Blank

Blank

Blank

:GRAVIMETRIC

Sample
Volume

350

270

100

100

100

A-49

101A,

REPORT

9/28/90

ANALYST :

9/19/90

Analytical Result
(total sample)

Uncorrected Blank Corr. (g)
0.00951 0.00834
0.00319 0.00207
0.00006
0.00087

-0.00009



ANALYTICAL

REPORT

o
SAMPLE TYPE +FILTERABLE S04 DATE 9/28/90
SAMPLING METHOD tM5/8 :
' SAMPLE COMPONENT :FHW + MF ANALYST LW & YC
REQUESTED BY :SWEPI COALINGA, 101A, 9/19/90
ANALYTICAL METHOD :BaCl2 Titration
Test Sample Sample TITER mls Analyt. Result
No. Volume Aliquot or (total sample)
(Absorbance) mg H2S504
1 100 10 0.30 0.37
2 100 10 0.29 0.33
Blank 100 10 0.22 1.03
% Duplicate = 100.0 RUN NO. 1
% Recovery = 99.2 RUN NO. 2
~ % CONFIDENCE = 100.1 EPA SO2 LOT 0586 B6XXX
NORMALITY = 0.009560229%
R
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ANALYTICA AL REPORT

SAMPLE TYPE :CONDENSIBLE SULFATE DATE : '9/28/90
SAMPLING METHOD :M5/8
SAMPLE COMPONENT :BHW + AMF ANALYST : LW & YC
REQUESTED BY :SWEPI COALINGA, 101A, 9/19/90
ANALYTICAL METHOD :BaClL2 Titration
Test Sample Sample TITER mls Analyt. Result
No. Volume Aliquot or {total sample)
(Absorbance) - mg H2S04
1 100 10 0.16 0.47
2 100 10 0.27 0.98
IPA Blank 100 10 0.06 0.28
AMF Blank 100 10 0.05 0.23
DI Blank 100 10 0.05 0.23
% Duplicate = 100.0>RUN NO. 1
% Recovery = ’ 99.8 RUN NO. 2

% CONFIDENCE
NORMALITY

100.1 EPA SO2 LOT 0586 6XXX
0.009560229
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SAMPLE TYPE
SAMPLING METHOD
SAMPLE COMPONENT
REQUESTED BY
ANALYTICAL METHOD

Test
No.

Blank

% Duplicate =

% Recovery =

% CONFIDENCE
NORMALITY

ANALYTICAL REPORT

:S02 DATE
:M5/8
:3% H202 ANALYST
:SWEPI COALINGA, 101A, 9/19/90
:BaCL2 Titration
Sample Sample TITER mls
Volume Aliquot or
(Absorbance)
360 10 0.
290 10 0.

100.0 RUN NO. 1

98.2 RUN NO. 2

Hon

0.009606148

A-52

100.1 EPA SO2 LOT

9/28/90

LW & YC

Analyt. Result
(total sample)
mg H2S04

0586 6XXX

o e, 1



ANALYTICAL REPORT

SAMPLE TYPE :FHW ANALYSIS (g) DATE : 9/28/90
SAMPLING METHOD :M5/8
SAMPLE COMPONENT :ACETONE ANALYST : LW & YC
REQUESTED BY :SWEPI COALINGA, 101B, 9/20/90
ANALYTICAL METHOD :GRAVIMETRIC
Test Sample Analytical Result
No. Volume (total sample)
(ml) Uncorrected Blank Corr. (g)
1 150 0.00881 0.00824
2 200 0.00639 0.00563
Blank 100 0.00038
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SAMPLE TYPE
SAMPLING METHOD
SAMPLE COMPONENT
REQUESTED BY
ANALYTICAL METHOD

Test
No.

Blank

ANALYTICAL REPORT

+FILTERABLE PARTICULATE DATE :
:M5/8
:100 mm FILTER ANALYST
:SWEPI COALINGA, 101B, 9/20/90
:GRAVIMETRIC
Filter
No.
Uncorrected
79 -0.00078
80 -0.00044
116 -0.00018

A-54

9/28/90

LW & YC

Analytical Result
(total sample)

Blank Corr. (g)

-0.00060

-0.00026



ANALYTICAL REPORT

e
SAMPLE TYPE :CONDENSIBLE PARTICULATE DATE : 9/28/90
SAMPLING METHOD :M5/8
SAMPLE COMPONENT :80% IPA + Amf ANALYST
REQUESTED BY :SWEPI COALINGA, 101B, 9/20/90
ANALYTICAL METHOD :GRAVIMETRIC
!
Test Sample , Analytical Result
No. Volume ' (total sample)
' Uncorrected Blank Corr. (g)
1 300 " 0.00201 0.00087
2 290 0.00308 " 0.00195
IPA Blank 100 : 0.00006
AMF Blank 100 0.00087
DI Blank 100 -0.00009
p—
P
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ANALYTICAL REPORT

SAMPLE TYPE :FILTERABLE S04 DATE 9/28/90
SAMPLING METHOD tM5/8
SAMPLE COMPONENT :FHW + MF ANALYST LW & YC
REQUESTED BY :SWEPI COALINGA, 101B, 9/20/90
ANALYTICAL METHOD :BaCl2 Titration
Test Sample Sample TITER mls Analyt. Result
No. Volume Aliquot or (total sample)
(Absorbance) mg H2S04
1 100 10 0.26 0.19
2 100 10 0.25 0.14
Blank 100 10 0.22 1.03
% Duplicate = 100.0 RUN NO. 1
% Recovery = 100.0 RUN NO. 2
~ % CONFIDENCE = 100.1 EPA S02 LOT 0586 B6XXX
NORMALITY = 0.009560229
—
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SAMPLE TYPE
SAMPLING MET

SAMPLE COMPONENT

REQUESTED BY

IPA
AMF

DI

ANALYTICAL

:CONDENSIBLE SULFATE

HOD :M5/8

:BHW + AMF

REPORT

DATE

ANALYST :

:SWEPI COQALINGA, 101B, 9/20/90
ANALYTICAL METHOD :BaCL2 Titration '

Test Sample
No. Volume
1 100
2 100
Blank 100
Blank 100
Blank 100

% Duplicate

% Recovery =
% CONFIDENCE
NORMALITY

Sample
Aliquot

10

10

10
10
10
100.0

99.8
100.1

0.009560229

A-57

TITER mls
or
(Absorbance)
0.15
0.21
0.06
0.05
0.05
RUN NO. 1
RUN NO. 2

EPA S02 LOT

9/28/90

LW & YC

Analyt. Result
(total sample)
mg H2S504

0.42

0.70

0586 BXXX



ANALYTICAL REPORT

SAMPLE TYPE : 802 ’ DATE 9/28/90
SAMPLING METHOD :M5/8
SAMPLE COMPONENT :3% H202 ANALYST LW & YC
REQUESTED BY :SWEPI COALINGA, 101B, 9/20/90
ANALYTICAL METHOD :BaCL2 Titration
Test Sample Sample TITER mls Analyt. Result
No. Volume Aliquot or (total sample)
{Absorbance) mg H2S04
1 340 10 0.16 2.56
2 300 10 0.16 2.26
Blank 0.00 0.00
% Duplicate = 100.0 RUN NO. 1
‘% Recovery = 100.7 RUN NO. 2

% CONFIDENCE
NORMALITY

100.1 EPA SO2 LOT 0586 6XXX
0.009606148
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Pape & Sceiner Environmental Services
S
L e

~ ANALYTICAL REPORT

SAMPLE TYPE _Method {1 H, S DATE _9/26 /490

SAMPLE COMPONENT _(aLSOy Abs. Snlution ANALYST _ 24,

REQUESTED BY wef¥:(oalinga alla-z0/90
ANALYTICAL METHOD _H,S ' Tz Rdditon w/ MayS;03 Hhration

Sample ID [Test {Sample {m&T,iTiter | Sample i _
No. No. | Volume Addtdz mds C,olPor\ Normol +‘, of Todine
]
v \e
l 95 |35 |1.80 |Y*LS 5 2255(.01)
e @ze=d(2D)_ eq
Bl | 95 [35 |2.50| dear 25
p—g
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SOURCE TEST CALCULATIONS

PLANT : SWEPI COALINGA RUN NO.: 1

HRSG 101A DATE : SEPT 19,1990

STANDARD TEMP.: 60 DEG. F
METER TEMP. = 98.38 DEG. F | STATIC PRESS.= -0.30 in. H20
STACK TEMP. = 242.89 DEG. F ! Cp = 0.840
SQ.RT. dP = 0.6136 in. H20 | STACK I.D. = . inch
METER ORIFICE = 2.26 in. H20 | DUCT LENGTH = 47.5 inch
METER VOLUME = 122.866 Cu.Ft. | DUCT WIDTH = 47.5 inch
METER Y = 1.0132 |  STACK AREA = 15.668 Sq.Ft.
BAR. PRESSURE = 28.59 in.Hg {  TEST TIME = 140.00 min.
COND. (V1c) = 226.0 ml | NOZZLE DIA. = 0.3020 inch
GAS ANALYSIS = 14.97 % 02 0.00 % CO
3.37 % CO2 81.66 % N2

***********************-********************x******************************

Vmistd) = [ T(std) + 460 / 29.92 ] ®x Vm x Y X

dscf

scf

Lower
Bws

value
used.

in. Hg

ft/sec

acf/min

dscf/min

(Pb + (dH / 13.6)) / (Tm + 460)...... = 111.422
Vwistd) =(8.9148 x 10e-5) x (Tstd + 460) x Vic = 10.477
Bws = Vw{std) / (Vm{std) + Vw(std))............. = 0.086
Bws @ Saturated Conditions = Vapor Press. of H20
@ Dew Point Temp. / (Ps, in.Hg.}) .............. = 1.000
%¥EA =(%02 - 0.5%CO)/(0.264%N2 - (%02-0.5%C0O)) x 100 = 227.22
Md =(.44 x %C02)+ (.32 % %02)+[.28 x (%N2 + %CO)] = 29.14
Ms = (Md x (1-Bws)) + (18.0 X BWS)....vovuvunn.. = 28.18
P(stack) = Pbar + [Pstatic / 13.6] ............ = 28.57
vs = 85.49 x CP x (Sg.Rt.dP) x [Sq.Rt.(Ts + 460)
/ (M8 X PS) ] it et et e e = 41.17
Os = vS X AS X B0 ...ttt tiiac i = 38,707
Os(std) = Qs x (1-Bws)x((Tstd + 460)/(Ts + 460))
X (PS/29.82) ittt e onrnannsnan = 24,991
I = (Ts+460) x [(0.0026698 x Vlc) + (Vm(std)/(Tstd +
460)/ 29.92] x 100 / (Time x Ps x An X vs X 60) = 100.31
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SOURCE TEST CALCULATIONS

PLANT : SWEPI COALINGA RUN NO.: 2

HRSG 101A DATE : SEPT 19,1990

STANDARD TEMP.: 60 DEG. F

METER TEMP. = 107.02 DEG. F ! STATIC PRESS.= -0.30 in. H20
STACK TEMP. = 241.39 DEG. F ' Cp = 0.840
SQ.RT. 4P = 0.6174 in. H20 | STACK I.D. = inch
METER ORIFICE = 2.33 in. H20 | DUCT LENGTH = 47.5 inch
METER VOLUME = 125.674 Cu.Ft. i DUCT WIDTH = 47.5 inch
METER Y = 1.0132 i STACK AREA = 15.668 Sq.Ft.
BAR. PRESSURE = 28.51 in.Hg ' TEST TIME = 140.00 min.
COND. (Vl1c) = 231.3 ml | NOZZLE DIA. = 0.3020 inch
GAS ANALYSIS : 14.41 % 02 - 0.00 % CO

3.38 % CO2 82.21 % N2

********************x***********'k*****'K***********************************

Vm(std) = [ T(std) + 460 / 29.92 ] x Vm x ¥ x
(Pb + (dH / 13.6)) / {Tm + 460)...... 111.938% dscf

Vwistd) =(8.9148 x 10e-5) x (Tstd + 460) x Vic 10.722 scf

Bws = Vw(std) / (Vm(std) + Vw(std))............. = 0.087 | Lower
Bws @ Saturated Conditions = Vapor Press. of H20 E 5Z§ue
@ Dew Point Temp. / (Ps, in.Bg.) .............. = 1.000 | used.
$EA = (%02 - 0.5%CO)/(0.264%N2 - (%02-0.5%C0O))} x 100 = 197.57

MAd =(.44 = %C02)+(.32 x %02)+[.28 x (%N2 + %CO)] = 29.12

Ms = (Md % (1-Bws)) + (18.0 X Bws).............. = 28.15
P(stack) = Pbar + [Pstatic / 13.6] ..., = . 28.49 in. Hg
vs = 85.49 x CP x (Sg.Rt.dP) x [Sqg.Rt.(Ts + 460)

/ (Ms x Ps)] 41.47 ft/sec

..............................

Qs ve X As xX 60

38,984 acf/min

..............................

Os(std) = Qs x (1-Bws)x((Tstd + 460)/(Ts + 460)})

X (PS/29.92) i it ittt ittt eseeraaanaann 25,113 dscf/min

I = (Ts+460) x [(0.002669 x Vlic) + (Vm(std)/(Tstd +

460)/ 29.92) x 100 / (Time x Ps x An X vs X 60) 100.29 %
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SOURCE TEST CALCULATIONS

1

]

1
SEPT 20,1990

-0.23 in. H20
0.840
inch
47.5% inch
47.5 inch
15.668 Sg.Ft.
140.00 min.
0.3020 inch

111.28% dsct

10.982 scf

0.090 | Lower
! Bws
i value
1.000 | used.
196.64
26.13
28.13

28.47 in. Hg

41.32 ft/sec

38,846 acf/min
24,997 dscf/min

100.17 %

- . '
PLANT : SWEPI COALINGA RUN NO. :
HRSG101B DATE
STANDARD TEMP.: 60 DEG. F
METER TEMP. = 105.98 DEG. F ! STATIC PRESS.
STACK TEMP. = 239.93 DEG. F ' Cp
SQ.RT. 4P = 0.6155 in. H20 ! STACK I.D.
METER ORIFICE = 2.31 in. H20 ! DUCT LENGTH
METER VOLUME = 124.804 Cu.Ft. ! DUCT WIDTH
METER Y = 1.0132 | STACK AREA
BAR. PRESSURE = 28.4% in.Hg ! TEST TIME
COND. (V1lc) = 236.9 ml i NOZZLE DIA.
GAS ANALYSIS = 14.38 % 02 0.00 % CO
3.45 % CO2 82.17 % N2
*****************************x*****_***'k***********************************
Vmi{std) = [ T(std) + 460 / 29.92 ] x Vm X Y X
(Pb + (@H / 13.6)) / (Tm + 460)......
Vw(std) =(8.9148 x 10e-5) x (Tstd + 460) x Vic
~ Bws = Vwi(std) / (Vm{std) + Vwi(std)).............
Bws @ Saturated Conditions = Vapor Press. of H20
@ Dew Point Temp. / (Ps, in.Hg.) ..............
%EA =(%02 - 0.5%C0)/(0.264%N2 - (%02-0.5%C0O)) x 100
Md =(.44 x %CO2)+(.32 x %02)+[.28 x (%N2 + %CO)]
Ms = (Md x (1-Bws)) + (18.0 X Bws).......ooouno..
P(stack) = Pbar + [Pstatic / 13.6] ....vuvuen..
ve = 85.49 x CP x (Sg.Rt.dP) x [Sg.Rt.{(Ts + 460)
/ (M8 X PS) ] ittt et
0s = VS X AS X 60 ..ttt i e i e
Qs(std) = Qs x (1-Bws)x((Tstd + 460)/(Ts + 460))
X (PS/29.92) ittt ittt
I = {(Ts+460) x [(0.002669 x Vlic) + (Vm(std)/(Tstd +
460)/ 29.92] % 100 / (Time x Ps X An x vs X 60)
—
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PLANT
HRSG101B

METER

STACK
SQ.RT.
METER ORIFICE
METER VOLUME

METER Y

BAR. PRESSURE
COND. (Vlc)

TEMP.
TEMP.
ap

GAS ANALYSIS

SOURCE TEST CALCULATIONS

: SWEPI COALINGA

STANDARD TEMP.:

112.07 DEG. F
235.82 DEG. F
0.6158 in. H20
2.3% in. H20
126.311 Cu.Ft.
1.0132
28.47 in.Hg
242.5 ml
14.47 % 02
3.23 % CO2

RUN NO.:

DATE
60 DEG. F

STATIC PRESS.
Cp

STACK I.D.
DUCT LENGTH
DUCT WIDTH
STACK AREA
TEST TIME
NOZZLE DIA.

0.00
82.30 %

% CO
N2

2
SEPT 20,1990

-0.35 in. BH20
0.840
inch
47.5% inch
47.5 inch
15.668 Sq.Ft.
140.00 min.

0.3020 inch

***********x********************'k***********x***********************'k**x*'k*

Vm{std) =
Pb +

(dH / 13.6)) /

[ T(std) + 460 / 29.92 1 x Vm x ¥ x
( (Tm + 460)......

Vw(std) =(8.9148 x 10e-5) x (Tstd + 460) x Vic_

Bws = Vw(std) /

Bws @ Saturated Conditions =

@ Dew Point Temp.

(Vm(std) + Vw(std))

/ (Ps, in.Hg.)

.............

Vapor-Press. of H20

%EA =(%02 - 0.5%CO0)/(0.264%N2 - (%02-0.5%C0O)) x 100

Md =(.44

Ms = (M4 x

P(stack) = Pbar +

vs = 85.49 x CP x
/ (Ms x Ps)]

Qs = vs X As x 60

{1-Bws)) +

(18.0 x Bws)

[Pstatic / 13.6]

% %CO2)+(.32 x %02)+[.28 X (%N2 + %CO)]

..............

............

(Sq.Rt.dP) x [Sqg.Rt.(Ts + 460)

----------------

................

..............

..............

Qs(std) = Qs x (1-Bws)x((Tstd + 460)/(Ts + 460))

x (Ps/29.92)

T =

460)/ 29.92] x 100 /

...........

..............

(Ts+460) x [(0.002669 x Vlic) + (Vm(std)/(Tstd +
{Time x Ps x An X vs x 60)

A-63

111.364 dsct
11.242 scf
0.092 | Lower
{ Bws
i value
1.000 | used.
199.39
29.10
28.08
28.44 in. Hg
41.28 ft/sec
38,804 acf/min
25,041 dscf/min
100.06 %



EMISSION RATE CALCULATIONS

RUN NO.: 1
DATE
02 CORR.:

PLANT :SWEPI COALINGA
HRSG 101A
15.0

STANDARD TEMP. 60 DEG. F

SEPT 19,1990

%

***********************************************************************%

Front Half Wash (FHW) 0.01342 grams I Vm(std) 111.422
Mass Filter (MF) 0.00000 grams ! Vw(std) 10.477
Back Half Wash (BHW) 0.00834 grams ! Os(std) 24,991
Front Half Sulfate (FHS) 0.37 mg H2S04 | Bws 0.086
Back Half Sulfate (BHS) 0.47 mg H2S04 | CO2 3.37
H202 Catch (S02) 2.88 mg H2S04 | 02 14.97

ft3
ft3
dscfm

%
%

************************************************************************

F-FACTOR

10E6 x [3.64(%H) + 1.53(%C) + 0.57(%S) + 0.14(%N) -

0.46(%02)] / {(Btu/lb) x [(Tstd + 460) /5281 ... 8480.67
FILTERABLE PARTICULATE

15.432 x (FHW + MF) / [Vm(std) + Vw(std)] .......... 0.0017
15.432 % (FHW + MF) / Vm(std) ... .o 0.0019
gr/dscf x (12 / %CO2) . ...ttt C.0066
0.00857 x Qs(std) x gr/dscf ..... .. iiiiiia 0.40
F-Fac x 1.4286E-4 x [20.9 / (20.9-%02)] x gr/dscf .. 0.00789
TOTAL PARTICULATE

15.432 x (FHW + MF + BHW) / [(Vm(std) + Vw(std)] ... 0.0028
15.432 x (FHW + MF + BHW) / (Vm(std) ............... 0.0030
gr/dscf x (12 / %CO2) ..t viiiiiieneiiiiereenaans 0.0107
0.00857 x QOs(std) = gr/dscf ......ciiiiiiiinn 0.65
F-Fac x 1.4286E-4 x [20.9 / (20.9-%02)]1 x gr/dscf .. 0.0129
TOTAL SULFATE

0.015432 x (FHS + BHS) / [Vm{(std) + Vw(std)] ....... 0.00012
0.015432 x (FHS + BHS) / Vm{std) ....ceieieenrinnnnn 0.0001
gr/dscf x (12 / %CO2) ..ttt ittt 0.0004
0.00857 x Os(std) x gr/dscf ... it innnaans 0.02
F-Fac X 1.4286E-4 x [20.9 / (20.9-%02)] x gr/dscf .. 0.0005
SULFUR DIOXIDE (S02)

1.60982 x [T(std) + 4601 x (mg H2S04) / [ 98.076 x

VM(STA) ] ittt ittt ittt teeoososassenonnansssaseneeens 0.22
ppm x [(20.9 - Oxygen Corr.) / (20.9 - %02)] ....... 0.22
PPM X (1 = BWS) & tieeeeereennaneencmanoeneennannnanns 0.20
8.223E-5 x Qs (std) x 64.062 x ppm / [T(std) + 460].. 0.06
F-Factor x 64.062 x [1.3711E-6 / [T(std)+ 460]] =x=

[(20.9 / (20.9 = %02)] X DPPM t v vt teeeinononnsnaneans 0.0011
1b/hr / {(dscfm x 60 min/hr) ... ..ttt it iiinennn 3.72E-08
SULFUR (S)

{(IDb/MMBEtU SO2) / 2 vttt te e e esacesaasanseannnsnnnsos 0.0006
(l1b/MMBtu Total Sulfate) x (32 / 98.076) ........... 0.0002
Total SUlfUY ...ttt ittt it ittt eesoeraoncssonsoesnnanns 0.0007

dscf/MMBtu

gr/sct
gr/dsct

@ 12% CO2
1b/hr
i1b/MMBtu

gr/scf
gr/dsct

@ 12% COo2
1b/hr
ib/MMBtu

gr/sct
gr/dscfE

@ 12% COozZ
1b/hr
1b/MMBtu

ppm

@ 02 corr.
ppm {(wet)
1b/hr

1b/MMBtu
1b/dsct

1b/MMBtu
1b/MMBtu
1b/MMBtu



EMISSION RATE CALCULATIONS

. PLANT :SWEPI COALINGA RUN NO.: 2
~ HRSG 101a DATE : SEPT 19,1990
' 02 CORR.: 15.0 %
STANDARD TEMP. : 60 DEG. F

************************************************************************
Front Half Wash (FHW) 0.00929 grams ! Vm(std) 111.939 £ft3
Mass Filter (MF) 0.00000 grams ! Vw(istd) 10.722 ft3
Back Half Wash (BHW) 0.00207 grams | Os(std) 25,113 dscfm
Front Half Sulfate (FHS) 0.33 mg H2S04 | Bws 0.087
Back Half Sulfate (BHS) 0.98 mg H2S04 | CO2 3.38 %
H202 Catch (S02) 2.18 mg H2S04 | 02 14.41 %
************************************************************************
F-FACTOR

————————

10E6 » [3.64(%H) + 1.53(%C) + 0.57(%S) + 0.14(%N) -
0.46(%02)] / (Btu/lb) x [(Tstd + 460)/528] ......... 8480.67 dscf/MMBtu

FILTERABLE PARTICULATE

15.432 x (FHW + MF) / [Vm{std) + Vw(std)] .......... 0.0012 gr/sct
15.432 x (FHW + MF) / Vm{std) ...... ... .. 0.0013 gr/dscft
gr/dscf x (12 / %CO2) . ittt ittt ittt 0.0045 @ 12% COC2
0.00857 x Ds(std) x gr/dscf .. ... i e 0.28 1b/hr
F-Fac x 1.4286E-4 x [20.9 / (20.9-%02)] x gr/dscf .. 0.0050 1b/MMBtu
TOTAL PARTICULATE 5
o e .

15.432 x (FHW + MF + BHW) / [(Vm(std) + Vw(std)] ... 0.0014 gr/sct
15.432 x (FHW + MF + BHW) / (Vm(std) ............... 0.0016 gr/dscft
gr/dscf x (12 / %CO02) ... ...t 0.0056 @ 12% CO2
0.00857 x Qs{std) x gr/dscf ...... ..., 0.34 1lb/hr
F-Fac x 1.4286E-4 x [20.9 / (20.9-%02)] x gr/dscf .. 0.0061 1b/MMBtu
TOTAL SULFATE

0.015432 x (FHS + BHS) / [Vm(std) + Vw(std)] ....... 0.0002 gr/sct
0.015432 x (FHS + BHS) / Vm(std) ...ttt nnennn 0.0002 gr/dscft
gr/dscf X (12 / %CO02) . ittt it aeeeeaeeeaaaensnns 0.0006 @ 12% CO2
0.00857 x QOs(std) x gr/dscf ... i ionnennons - 0.04 1lb/hr
F~-Fac x 1.4286E-4 x [20.9 / (20.9-%02)] x gr/dscf .. 0.0007 1b/MMBtu
SULFUR DIOXIDE (S502)

1.60982 x [T(std) + 460] x (mg H2S04) / [ 98.076 x

VIm{SEA) ] ittt it e it it e i e et et e e i e 0.17 ppm

ppr x [(20.9 - Oxygen Corr.) / (20.9 - %02)] ....... 0.15 @ 02 corr.
PPM X {1 = BWS) ittt it inneeenennncnaensseenanesnns 0.15 ppm (wet)
8.223E-5 x QOs(std) x 64.062 x ppm / [T(std) + 460].. 0.04 1lb/hr
F-Factor x 64.062 x [1.3711E-6 / [T(std)+ 4601] x

[20.9 / {20.9 = %02)] X PPM e vttt iteesencacenannns 0.0008 1b/MMBtu
1b/hr / {dscfm x 60 min/hr) ...t ieieeennnann. 2.81E-08 1b/dsct

~ SULFUR (S)

(ID/MMBEtU SO2) / 2 ittt ittt et it e ttanaaoeeaenneeannns 0.0004 1b/MMBtu
(1b/MMBtu Total Sulfate) x (32 / 98.076) ........... 0.0002 1b/MMBtu
Total Sulfur ................. e e e et 0.0006 1lb/MMBtu



EMISSION RATE CALCULATIONS

PLANT :SWEPI COALINGA RUN NO.: 1
HRSG101B DATE : SEPT 20,1990
02 CORR.:  15.0 %
STANDARD TEMP. : 60 DEG. F
************************************************************************
Front Half Wash (FHW) 0.00824 grams ! Vm(std) 111.285 ft3
Mass Filter (MF) 0.00000 grams | Vw(std) 10.982 ft3
.~ Back Half Wash (BHW) 0.00087 grams ! Qs(std) 24,997 dscim
Front Half Sulfate (FHS) 0.19 mg H2S04 | Bws 0.090
Back Half Sulfate (BHS) 0.42 mg H2S04 | CO2 3.45 %
H202 Catch (S02) 2.56 mg H2S04 | 02 14.38 %

*******************************************************'x****************

F-FACTOR

10E6 x [3.64(%H) + 1.53(%C) + 0.57(%S) + 0.14(%N) -
0.46(%02)] / (Btu/lb) x [(Tstd + 460)/528] ......... 8470.27 dscf/MMBtu

FILTERABLE PARTICULATE

15.432 x (FHW + MF) / [Vm(std) + Vw(std)] .......... 0.0010 gr/scft
15.432 x (FHW + MF) / Vm(std) ....... .00 iieenencnnn 0.0011 gr/dscft
gr/dscf x (12 / %C02) ..t it ittt e e 0.0040 @ 12% CO2
0.00857 x QOs(std) % gr/dscf ... i e 0.24 1b/hr
F-Fac X 1.4286E-4 x [20.9 / (20.9-%02)] x gr/dscf .. 0.0044 1b/MMBtu

TOTAL PARTICULATE

15.432 x (FHW + MF + BHW) / [(Vm(std) + Vw(std)] .... 0.0011 gr/scf
15.432 x (FHW + MF + BHW) / (Vm{std) ............... 0.0013 gr/dsct
gr/dscft X (12 / %CO02) ittt ittt i ettt e e 0.0044 @ 12% CO2
0.00857 x QOs{std) x gr/dscf ... .. it 0.27 1b/hr
F-Fac x 1.4286E-4 x [20.9 / (20.9-%02)] x gr/dscf .. 0.0049 1b/MMBtu

TOTAL SULFATE

0.015432 x (FHS + BHS) / [Vm{(std) + Vw(std)] ....... 0.0001 gr/scf
0.015432 x (FHS + BHS) / Vm{std) ... rennnn 0.0001 gr/dsct
gr/dscE X (12 / BCOZ2) & it ittt et tesaneeasnneneennn 0.0003 @ 12% CO2
0.00857 x Qs{std) X gr/dscf .. ittt ettt e e e 0.02 1b/hr
F-Fac x 1.4286E-4 x [20.9 / (20.9-%02)] x gr/dscf .. 0.0003 1b/MMBtu

SULFUR DIOXIDE (SO2)

1.60982 x [T(std) + 460] x (mg H2S04) / [ 98.076 x

Y 11 =T o < 1 P 0.20 ppm

ppm x [(20.9 - Oxygen Corr.) / (206.9 - %02)] ....... 0.18 @ 02 corr.
PPM X {1 = BWS) it ittt ittiettseneseeesnoaneenenena 0.18 ppm (wet)
8.223E~-5 x QOs(std) x 64.062 x ppm / [T(std) + 460].. 0.05 1b/hr
F-Factor x 64.062 x [1.3711E-6 / [T{(std)+ 4601} =x :

[20.9 / (20.9 = %02)] X PPM v et v vtenneennennnesennns 0.0009 1b/MMBtu
lb/hr / (dscfm % 60 min/hr) ..... e e e 3.32E-08 1b/dscf
SULFUR (S)

(Ib/MMBtU SOZ2) / 2 ittt ittt it ettt seneneeeeeeeneenns 0.0005 1b/MMBtu
(1lb/MMBtu Total Sulfate) x (32 / 98.076) ........... 0.0001 1b/MMBtu
Total SULEUY ittt it it e e e e e e e e e e e e 0.0006 1b/MMBtu



EMISSION RATE CALCULATIONS

_ PLANT :SWEPI COALINGA RUN NO.: 2
HRSG101B DATE SEPT 20,1990
. 02 CORR.: 15.0 %
STANDARD TEMP. 60 DEG. F
KA A KK AR A KRR KRR KA KEKE A KKK KKK RAKRRAAKA AR KA KAARKEKRAKARKAARR A RKRR A A KRR AR A KRR RKRA KRR AR AR A AR kK
Front Half Wash (FHW) 0.00563 grams ! Vm(std) 111.364 £t3
Mass Filter (MF) 0.00000 grams ~ | Vw{std) 11.242 ft3
Back Half Wash (BHW) 0.00195 grams ! Os(std) 25,041 dscfm
Front Half Sulfate (FHS) 0.14 mg H2S04 | Bws 0.092
Back Half Sulfate (BHS) 0.70 mg H2S04 | CO2 3.23 %
H202 Catch (S02) 2.26 mg H2s804 | 02 14.47 %
AR I K KRR KA IR A A KAAAKKRAKA KR KKK KA KRKAKKR KKK KRKRARKEKRARRKRAKR AR A KA KR KRR KRR AR AR ARk kR XK
F-FACTOR
10E6 x [3.64(%H) + 1.53(%C) + 0.57(%S) + 0.14(%N) -
0.46(%02)] / (Btu/lb) x [(Tstd + 460)/528] ......... 8470.27 dscf/MMBtu
FILTERABLE PARTICULATE
15.432 x (FHW + MF) / [Vmistd) + Vwi{std)] .......... .0007 gr/scf
15.432 x (FHW + MF) / Vm(std) ...ttt nnnnnens .0008 gr/dscft
gr/dscf x (12 / %CO2) ..ttt et e i e .0029 @ 12% CO2
0.00857 x Qs(std) x gr/dscf ............. e e e 0.17 1lb/hr
F-Fac x 1.4286E-4 x [20.9 / (20.9-%02)] x gr/dscft .0031 1b/MMBtu
TOTAL PARTICULATE
~—— e e v
15.432 x (FHW + MF + BHW) / [(Vm(std) + Vw(std)] .0010 gr/scf
15.432 x (FHW + MF + BHW) / (Vm(std) ............... .0011 gr/dscf
gr/dsct x (12 / %C02) ittt it e e e e e .0029 @ 12% CO2
0.00857 x Qs(std) x gr/dscf ........... .. ... .. ...... 0.22 1b/hr
F-Fac x 1.4286E-4 x [20.9 / (20.9-%02)] x gr/dscf .0041 1b/MMBtu
TOTAL SULFATE
0.015432 x (FHS + BHS) / [Vm(std) + Vw(std)] ....... .0001 gr/sct
0.015432 x (FHS + BHS) / Vm(std) ......iiiiiieennne.. .0001 gr/dscf
gr/8scf X {12 / BCO2) ittt ittt ittt e e e e .0004 @ 12% CO2
0.00857 % Qs(std) X gr/dscf ...ttt 0.02 1lb/hr
F-Fac x 1.4286E-4 x [20.9 / (20.9-%02)] x gr/dscf .0005 1b/MMBtu
SULFUR DIOXIDE (S02)
1.60982 x [T(std) + 460] x (mg H2S04) / [ 98.076 x
Vm{std) ] &ttt ittt ittt ettt et ettt e 0.17 ppm
ppm x [(20.9 = Oxygen Corr.) / (20.9 - %02)] ....... 0.16 @ 02 corr.
PPM X (1 = BWS) i ittt ittnnnsneeneesnonsennneneeeeeennnes 0.16 ppm (wet)
8.223E-5 x QOs(std) x 64.062 x ppm / [T(std) + 460].. 0.04 1b/hr
F-Factor x 64.062 x [1.3711E-6 / [T(std)+ 460]] x
[20.9 / (20.9 - %02)] X PPM ..ttt ittt it ttierinnnnn .0008 1b/MMBtu
lb/hr / {(dscfm x 60 min/hr) ....... ... i, 2.92E-08 1lb/dscft
e SULFUR (S)
(1D /MMBEU SO2) / 2 it ittt st tteeressessssenenoneans 0.0004 1b/MMBtu
{lb/MMBtu Total Sulfate) x (32 / 98.076) ........... 0.0001 1b/MMBtu
Total SUlfUr ... ittt ittt ittt et et teteetnenaneans 0.0006 1b/MMBtu



EMISSION RATE CALCULATIONS

15 % 02 Correction

14.69
25,052
34.29

26.22
8480.67

(Tstd + 460)

(20.9 -

.38
3.37
0.0075

1.67
24.91
0.0317

F-Factor x MW x [1.3711E-6 / ({Tstd +.460)} x [20.9 /

PLANT SWEPI COALINGA
SOURCE HRSG 101Aa
Temp. Std. 60 dF
Press. Std.: 29.92 in. Hg.
Run No. 1 2
Date $/19/90 9/19/90
Oxygen (%) 14.97 14.41
Qs (std), dscfm 24,991 25,113
NOx, ppm 35.24 33.34
S02, ppm
CO, ppm 3.70 3.37
HC, ppm 24.91 27.53
F-Factor 8480.67 8480.67
NOx, MW = 46.005
NOx, 1lb/hr 6.41 6.09
NOx, ppm @ O2 35.06 30.31
NOx, 1lb/MMBtu 0.1278 0.1105
S02, MW = 64.058
S02, 1lb/hr
SC2, ppm @ 02
S02, 1lb/MMBtu
CO, MW = 28.010
CO, 1lb/hr 0.41 0.37
CO, ppm @ 02 3.69 3.06
CO, 1lb/MMBtu 0.0082 0.0068
HC, MW = 16.043
HC, 1b/hr 1.58 1.75
HC, ppm @ 02 24.79 25.03
HC, 1lb/MMBtu 0.0315 0.0318
* 1b/hr = 8.223E-5 x QOs(std) x MW x ppm /
* ppm @ 02 = ppm measured x [(20.9 - 02% correction) /

: %02 measured)]
* 1b/MMBtu =

(20.9 - 02%)] x ppm

* 1b/Bbl =

(1b/MMBtu) x (MMBtu/Bbl)
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PLAN
SOUR

Temp
Pres

Run

Date
Oxyg
Qs (s
NOx,
s02,
co,

HC,

F-Fa

T :
CE :
. Std. :
s. Std.:

No.

en (%)
td) I3
pPpm
Ppm
ppm
ppm
ctor

dscfm

EMISSION RATE CALCULATIONS

SWEPI COALINGA

HRSG 101F

60 4F
29.92 in.

9/20/90
14.38
24,997
24 .54

6.01
21.96
8470.27

9

/20/90
14.47
25,041
23.37

7.39
17.64
8470.27

15 % 02 Correction

14.43
25,0159
23.96

6.70
19.80
8470.27

soz,

Cco,
CoO,
co,
Co,

HC,
HC,
HC,
HC,

* 1

* P

* 1

* 1

MW =
1b/hr
ppm @ O
1b/MMBt

MW =
1b/hr

46.005

~
&

u

64.058

ppm @ 02

1b/MMBt

MW =

1b/hr
ppm @ 02
1b/MMBtu

MW =
1b/hr .

ppm @ 02
1b/MMBtu

b/hr =

pm @ 02

b/MMBtu

b/Bbl =

u

28.010

16.043

4.46
22.21
0.0808

0.67
5.44
0.0121

1.39

19.87
0.0252

8.223E-5 x Qs (std)

4.26
21.44
0.0780Q

0.82
€.78
0.0150

1.12
16.19
0.0205

X MW x ppm /

F~-Factor x MW x [1.3711E-6 /
(20.9 - 02%)] x ppm

(1b/MMBtu) x (MMBtu/Bbl)
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(Tstd + 460)

ppm measured x [(20.9 - 02% correction) /
%02 measured)]

(20.9 -

4,36
21.83
0.0794

0.74
6.11
0.0135

1.26
18.03
0.0229

(Tstd + 460)]1 x [20.9 /



E. HYDROCARBON DATA

; UNIT 101A
o
CALIBRATIONS
Methane Calibration gas = 21.19 ppm
Area Count ppm
Initial Cal. 4611 21.19 c1l
Final Cal. Check 4603 21.15 Ccl
% cal. 4diff. = 0.19
ppm/area count = 4.60E-03
SAMPLES
AREA COUNTS PPM
Run. No. 1 2 1 2
HC Ccl
HC »>C1 | 381 326 1.75 1.50
~ "o 5040 5665 23.16 26.03
" ;
Total HC »>Cl = 5421 5991 . ‘ 24.91 27.53
1 b/ hr
Run. No. 1 2
HC Cl
HC >C1 | 0.11 0.10
"o 1.47 1.66
11} ]
.
" :
Total HC >Cl = 1.58 1.75
A
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E. HYDROCARBON DAT2A

— | UNIT 101B
' CALIBRATIONS
Methane Calibration gas = 21.19 ppm
Area Cbunt Ppm
Initial Cal. 4611 21.19 cil
Final Cal. Check 4603 21.15 C1
% cal. diff. = 0.19
ppm/area count = 4.60E-03
SAMPLES
AREZ COUNTS D Pm
Run. No. 1 2 1 2
HC cl . 578 512
HC »>C1 451 443 2.07 2.04
~ " 4328 3396 ' 19.89 15.61

[}
H
|
|
|
|
|
!
1
|

Total HC >C1 4779 3839 21.96 17.64
1 b/ hr
Run. No. 1 2
HC C1
HC >C1 ! 0.13 0.13
O 1.26 0.99
”n 1
" :
Total HC >Cl = 1.39 1.12
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Nep

.
Pape & Steiner Environmental Scrvices

-]
L
e
HZS CALCULATIONS AT St
(Standard Temperature to be defined)
AH
S P, + =+
_ %t b’ 13.6
Vm,std = 79.92 (7)(V'“)<_‘_—‘Tm 7460 >
Blank CdsS0, = [Np(mls Ip) - Nyg,s,04(mls Na2S203)]
0.8039(St + 460)([N12(mls Ip) - (NNa25203)(mls Na2S203)] - B1ank)
ppm HZS T -
Vm,std

v _ (60 + 460)

m,std 29.92
= 28.506¥
Blank CdSO4 =[ 0.opogg ( 35.00) - o.0000 ( 2.50

0.0062

| 47 '1'3613

)]

0.8039( 60+ 460)([0.0069 ( 3s5.00 ) - o.0100 ( 1.80 )]~ a.aam)

ppm HZS =
RB.506 ¥
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DIAMETER (in.)

A 8. 30/
B p 3000

C _A.32Y/
D 0. 3028

E

F

AVG. 0, 3040

NOZZLE CALIBRATION DATA

DATE ___7-27-89

NOZZLE NO.
OPERATOR

2170

s
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S

DRY GAS METER / ORIFICE METER CALIBRATION DATA

Date ............ 8/16/90 Drv Gas Meter No. ... 1008455
Bar. Press, in.Hg 29.69 Standard Test Meter # 69279
Meter Box No. ... . 644 Operator ............ TD

STANDARD TEST METER DRY TEST METER

! ! i '
! _ ! i '
{ Press. Temp. Volume | Press. Temp. Temp. Volume || Time '
' dHs Ts Vs ' dH Tdi Tdo vd I t g
i (in. H20) (dF) (£t3) i (in. H20) (dF) (aF) (£t 3) R {(min) :
oo jm - !
! 67.0 91.560 | 99 96 44.501 ! !
! 2.0 67.0 58.418 | 0.5 99 97 10.178 !} 80.0 |
tAvg/Net 67.0 33.142 | 98 34.323 1 '
e o m e - Pl i
! 70.0 135.344 91 87 89.503 11 :
' 3.0 76.0 92.168 | 1.0 83 82 45.118 }! 77.0 |
iAva/Net 73.0 43.176 86 44,385 1| |
! 68.0 58.038 ! 100 97 1009.786 1! | !
! 3.7 68.0 36.041 | 1.5 97 95 986.788 ! 33.0 |
1Avg/Net 68.0 21.997 | 97 22.998 1| 1
! 68.0 35.860 | 99 96 986.606 ! g
H 4.6 67.0 10.724 | 2.0 97 96 960.383 ! 33.0 |
1Avg/Net 67.5 25.136 | 97 26.223 1 '
| m T e e e et I bt '
! 69.0 157.223 ! 94 88 112.278 | d
' 6.3 69.0 135.583 ! 3.0 89 87 89.752 1! 23.0 !
{Avg/Net 69.0 21.640 90 22.526 | !

v = Vs x (Pbar + (dHs / 13.6)) x (Avg. Td + 460) / [ vd x
(Pbar + (dH / 13.6)) x ( Ts + 460))

Ko = [(Vs/t) x [(Tdo + 460) / (Ts + 460)] x {(Pbar + (dHs/13.6) /
(Pbar + (dH/13.6)) / [({Tdo + 460) X dH) / (Pbar + (dH/13.6))

X (Mm)]170.5
dH : 0.5 1.0 1.5 2.0 3.0 Avg. Std.Dev.
v o 1.0257 1.0010 1.0149 1.0186 1.0060 1.0132 0.0088
Ko : 0.7723 0.7243 0.7179 0.7123 0.7129 0.7279 0.0226
v 0.87 % Relative Std. Dev.

Ko : 3.11 % Relative Std. Dev.
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DRY GAS METER / ORIFICE METER CALIBRATION DATA

Date ............ 8/17/90 Dry Gas Meter No. ... 6825354
Bar. Press, in.Hg 29.68 Standard Test Meter # 69279
Meter Box No. -...PORTABLE Operator ....oiveeen. TD

STANDARD TEST METER DRY TEST METER

1
|
Press. Temp. Temp. Volume |
]
]

! H

! !

! Press. Temp. Volume !

' dHs Ts Vs ! dH Tdi Tdo vd t

' (in. H20) (dF) (£t3) i {in. H20) (dF) (dF) (ft3) {min)

e itk e et et e T R Il ———————— !
! 0.0 0.000 | 0 0 0.000 1! |
! 0.0 0.0 0.000 0.5 0 0 0.000 i 0.0 !
tAvg/Net : 0.0 0.000 | 0 0.000 1! H
e e e —————— flmmm—————— d
! 0.0 0.000 ! 0 0 0.000 1} i
! 0.0 0.0 0.000 1.0 0 0 0.000 1| 0.0 |
tAvag/Net 0.0 0.000 ! 0 0.000 1! d
fmm o e i ittt TP Pl
! 66.0 358.901 ! 84 76 415.874 ! I
! -3.4 66.0 330.682 | 1.5 68 68 387.215 ! 51.0 |
tAvg/Net 66.0 28.219 | 74 28.659 1! !
e e e e e - Tl '
H 0.0 0.000 | 0 0 0.000 !} |
H 0.0 0.0 0.000 | 2.0 0 0 0.000 !} 0.0 |
tAvg/Net 0.0 0.000"! 0 0.000 !} !
R et it e itk P |
' 0.0 0.000 ! 0 0 0.000 ! H
' 0.0 0.0 0.000 ! 3.0 0 0 0.000 ! 0.0 |
tAvg/Net 0.0 0.000 0 0.000 ! :

Yy = Vs x (Pbar + (dHs / 13.6)) X (Avg. Td + 460) / [ vd x
(Pbar + (dH / 13.6)) x ( Ts + 460))

Ko = [(Vs/t) x [(Tdo + 460) / (Ts + 460)] x [(Pbar + (dHs/13.6) /
(Pbar + (dH/13.6)] / [((Tdo + 460) x dH) / (Pbar + (dH/13.6))
X (Mm)]~0.5

dH 0.5 1.0 1.5 2.0 3.0 Avg Std.Dev
v o+ T Tolesrs T © 0.9875  0.3950
Ko : 0.5748. 0.5748 0.2299
v 40.00 % Relative std. Dev.
Ko : 40.00 % Relative Std. Dev.
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2001 THIRD ST. ® UNIT H ® RIVERSIDE, CA 92507
TELEPHONE (714) 784-1240

E “. SCOTT-MARRIN, INC.

REPORT OF ANALYSIS .
NIST TRACEABLE GAS MIXTURES

PAPEQ1 -
TO: DATE: ©8/23/90
SUE POWERS
PAPE & STEINER ENVIRONMENTAL
58601 NORRIS RD.
BAKERSFIELD, CA 93308

CUSTOMER ORDER NUMBER: SP~2758-50 REL2 . ) PAGE 1

€ DIV TL DI PSS I DIDC L LS € DD CDCDCN ol IS IO DD DL DU I S K S D D D DI
’ NIST TRACEABLE

CYLINDER NUMBER COMPONENT CONCENTRATION (v/v) REFERENCE STANDARD

CcCcC73217 Carbon Dioxide 15.24 + 2.15 % SRM 1675b
Oxygen 7.38 + 8.07 % SRM 2658a
Carbon Monoxide 75.4 + 2.8 ppm SRM 1679c¢
Nitrogen Balance

CcCCl22as5s Carben Dioxide 14.71 + 8.15 &% SRM 1675b
Oxygen . 3.82 + 2.04 % SRM 2658a
Carbon Monoxide 37.4 + 0.4 ppm SRM 2614a
Nitrogen Balance

ccecr7r2e2 Oxygen ©.967 + 0.010 % SRM 2657
Carbon Dioxide 9.53 + 2.10 % SRM 1675b
Carbon Monoxide 394 + 4 ppm SRM 1688b
Nitrogen Balance
& .

PPm = umole/mole $ = mols-%

The above'analylol are traceable to the National Institute of Standards and Technology
by intercomparison with the reterence standards listed above.

Where indicated, volumetric and gravimetric referance standards are traceable thru use
of our analytical balance. NIST Repors+ Nn. MMAP 232.09/202491.

r‘é‘}(—- __________ - Approved: Zf 14 -

J.W. Gay /—S.T.Harrin

The oaly liability of this company for gas which fails to coaply with thiv anslywis wheli bw replecement or readalysis thersof by the
company withowt extra cost. :
STANDARD CALIBRATION GASES IN ALUMINUM CYLINDERS
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REPORT OF ANALYSIS

CUSTOMER ORDER NUMBER: SP-2750-98 REL2 '~ PAGE 2
~ '
CFLFCICICICICICICICICICICICICICICICICICICICICILICICICICICICICICICICICICICICICICIEICICICD
NIST TRACEBABLE
CYLINDER NUMBER COMPONENT CONCENTRATION(v/v) REFERENCE STANDARD
cc282090 carbon Dioxide 15.83 + 8.15 & SRM 1675b
Oxygen 7.61 + 0.98 & SRM 2658a
Carbon Monoxide 142.4 + 1.4 ppm SRM 2636
Nitrogen Balance '
et
PPo = umole/mole % = mole-% )
The above analyses are traceable to the National Institute of Standards and Technology
by intercomparison with the reference standards listed above.
Where indicated, volumetric and gravimetric reference standards are traceable thru use
of our analytical balance. NIST Report No. MMAP 232.09/282491.
S
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TELEX: 510-100-8831 (ScotGas)
FAX: 714-887-0549
PHONE: _ 714-887-2571

‘ SCOtt Wia.lty ClaSeS a division of

Scott Environmental Technology Inc. 2600 CAJON BLVD., SAN BERNARDINO, CA 92405

PAPE & STEINER
5801 NORRIS ROAD
BAKERSFIELD, CA

Gentlemen:

93308

Date:
Our Project No.:
Your P.O. No.: _SP_2546-90 REL# 5

2/14/90

5087

Thank you for choosing Scott for your Specialty Gas needs. The analyses for the gases ordered, as

reported by our laboratory, are listed below. Resuits are in volume percent, uniess otherwise indicated.

ANALYTICAL REPORT

. Analytical Analytical
Cyl. No. __1L-23410 Accuracy _ 1% Cyl. No. Accuracy
Component Concentration Component _. Concentration
: v 7
CARBON DIOXIDE 5.02% s
CARBON MONOXIDE 80.7 ppm .
o "'ié
OXYGEN 15.0% L
CO NIST TRACEABLE TO SRM 1679 = A
NITROGEN BALANCE =¥
Analytical % Analyticai
Cyi. No. ¥Accuracy Cyl. No. Accuracy
3 ¥,
Component ‘ . Coricentration Component Concentration

G

-

Analyst

ThconlyIllbllnvofthuComnybt'uuhlchhﬂ;wcomply:mhtlmmlhlﬂhrq‘

Approved By

Npr—

th

{ by the C

PRy

without extra cost.

PLUMSTEADVILLE, PENNSYLVANIA / TROY, MICHIGAN / HOUSTON. TEXAS / WHEELING, ILLINOIS

SOUTH PLAINFIELD, NEW JERSEY / FREMONT, CALIFORNIA /| WAKEFIELD, MASSACHUSETTS / LONGMONT, COLORADO

BOSTON, MASSACHUSETTS / BATON ROUGE, LOUISIANA
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PAPE & STEINER
SUE POWERS

Gentlemen:

SCdt Mia.lty ClaSeS a division of

Scott Environmental Technology Inc.2600 CAJON BLVD., SAN BERNARDINO, CA 92405

TELEX: 510-100-8831 (ScotGas)
FAX: 714.887-0548
PHONE: 714-887.2571

Date: 2721790
Our Project No.: 8369
Your P.O. No.: SP 25469 REL 19

Thank you for choosing Scott for your Specialty Gas needs. The analyses for the gases ordered, as
reported by our laboratory, are listed below. Results are in volume percent, unless otherwise indicated.

ANALYTICAL REPORT

1300 psig Analytical

Cyl. No. _AAL-9891  Accuracy _*1%
Component Concentration
CARBON MONOXIDE 3.484 ppm
NITROGEN BALANCE
*GRA IC MASTER GAS

Arwical
Cyl. No. “iRccaracy
Component o : ntration

——

Analyst

Analytical
Cyl. No. Accuracy
Component entration
A " o
LW
% v
Analytical
Cyl. No. : Accuracy
Component Concentration

Approved 8(7 { é——wé

*CERTIFEID TO HAVE BEEN BLENDED AGANIST NIST CERTIFIED WEIGHTS AND VERIFIED TO Bé

CORRECT BY INDEPENDENT ANALYSIS.

mmuuobmxydmanmmmmhmhemmmumm-wnm:wwmmmmnmnmm.

PLUMSTEADVILLE, PENNSYLVANIA / TROY, MICHIGAN / HOUSTON, TEXAS / WHEELING, ILLINOIS
SOUTH PLAINFIELD, NEW JERSEY / FREMONT, CALIFORNIA / WAKEFIELD, MASSACHUSETTS / LONGMONT, COLORADO
BOSTON, MASSACHUSETTS / BATON ROUGE, LOUISIANA
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SCOTT-MARRIN, INC.

2001 THIRD ST. ® UNITH o RIVERSIDE. CA 92507
TELEPHONE (714) 784-1240

REPORT OF ANALYSIS

PAPE@]

TO: Pape & Steiner Environmental Services DATE: - 30 August 1990
5801 Norris Rd.

Bakersfield, CA 93308 {MPORTANT ANALYSIS REPORY

Please forward to user
Jf caiibration gases.

CUSTOMER ORDER NUMBER:

B-SP-2750-90 Rel. 2

CYLINDER NUMBER ___CC92991 CYLINDER NUMBER

COMPONENT CONCENTRATION(v/v) COMPONENT CONCENTRATION(v/v)
Carbon Monoxide 3.24 * 0.07 ppm Replicate 8/23/90 3.30 ppm 8/30/90 3.21 ppm
Analysis 3.21 ppm 3.23 ppm
Nitrogen Balance Data On 3.25 ppm 3.25 ppm
Co: Mean 3.25 ppm 3.23 ppm
Expiration Date CO: 2/30/92
CYLINDER NUMBER _CC63352 CYLINDER NUMBER ,
COMPONENT ~ CONCENTRATION(v/v) COMPONENT CONCENTRATION(v/v)
Carbon Monoxide 8.2Z4 * 0.16 ppm Replicate 8/23/90 8.24 ppm 8/30/90 8.23 ppm
‘ , Analysis 8.22 ppm 8.30 ppm
Nitrogen Balance Data On 8.23 ppm 8.19
Co: Mean 8.23 ppm 8.24 ppm

Expiration Date 'CO: 2/30/92

J.W.‘éy J.T, Marrin

The only l‘w{vof this company for gas which fails 10 comply with this snalysis shall be replacement or reanslysis thereof by the
company without extra cost.

ANALYST %&/ APPROVf/D /‘iW——
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paGE NO. 2 orFr 2

SCOTT - MARR'N. |NC . 2001 THIRD ST., UNIT | | RIVERSIDE, CALIFORNIA 92607

REPORT OF ANALYSIS

CUSTOMER ORDER NUMBER: B-SP-2750-90 Rel. 2

CYLINDER NUMBER __CC86236 CYLINDER NUMBER

COMPONENT CONCENTRATION({v/v) COMPONENT CONCENTRATIONI(v/v)

Carbon Monoxide 8.21 + 0.16 ppm Replicate 8/23/90 8.13 ppm  8/30/90 8.17 ppm
Analysis 8.19 ppm 8.21 ppm

Nitrogen Balance Data On 8.24 ppm 8.28 ppm
CO: Mean 8.19 ppm 8.22 ppm

Expiration Date CO: 2/30/92

CYLINDER NUMBER—.E'.SPSL__ CYLINDER NUMBER

COMPONENT CONCENTRATION({v/v) COMPONENT CONCENTRATION(v/v)

Carbon Monoxide 825 + 8 ppm Replicate 8/24/90 825 ppm 8/31/90 827 ppm
Analysis 822 ppm 824 ppm

Nitrogen Balance Data On 821 ppm 831 ppm
CO: Mean 823 ppm 827 ppm

Expiration Date CO: 2/31/92

CYLINDER NUMBER__CC36425 CYLINDER NUMBER
COMPONENT CONCENTRATION(v/v) COMPONENT CONCENTRATION(v/v}
Carbon Monoxide 4130 * 41 ppm - Replicate 8/24/90 4140 ppm 8/31/90 4100 ppm
. Analysis 4110 ppm 4130 ppm
Nitrogen Balance Data On 4130 ppm 4150 ppm
: CO: Mean 4130 ppm 4130 ppm

Expiration Date CO: 2/31/92

CYLINDER NUMBER__CC92991 CYLINDER NUMBER
COMPONENT CONCENTRATION(v/v) - COMPONENT CONCENTRATION (v/v)

(The Carbon Monoxide analysis was performed in accordance with Section 3.0.4 of the revised )
(EPA traceability protocol No. 1 dated June 9, 1987, The analysis is traceable to the National)

nstitute of Standards & Technology by direct intercomparison with SRM 2612, cylinder number )
(FF11054 at 9.92 ppm Carbon Monoxide in Air. The analysis was performed using a Carle Model )

(8000 'gas chromatograph with catalytic methanation/flame ionization detection. The last multi-)
(point calibration was performed 9/11/90. )

A-84



(The Carbon Monoxide analysis was

(National Institute of Standard
(number CC7245 at 5040 ppm Carb
(a Carle Model 8000 gas chromat
(The last multipoint calibration was performed 9/11/90.

page no. 3 of 3

SCOTT - MARR IN| lNC . 2001 THIRD ST., UNIT L RIVERSIDE, CALIFORNIA 92607

REPORT OF ANALYSIS

CUSTOMER ORDER NUMBER: B‘fSP—2750—9_0 Rel. 2

CYLINDER NUMBER __CC86236 CYLINDER NuMBER _CC63352
COMPONENT CONCENTRATION(v/v) COMPONENT CONCENTRATION(v/v)

(The Carbon Monoxide analysis was performed in accordance with Section 3.0.4 of the revised
(EPA traceability protocol No. 1 dated June 9, 1987. The analysis is traceable to the
(National Institute of Standards & Technology by direct intercomparison with SRM 2612,
(cylinder number FF11054 at 9.92 ppm Carbon Monoxide in Air. The analysis was performed
(using a Carle Model 8000 gas chromatograph with catalytic methanation/flame ionization
(detection. The last multipoint calibration was performed 9/11/90.

CYLINDER NUMBER__CC5654] ~ CYLINDER NUMBER
COMPONENT CONCENTRATION (v/v) COMPONENT CONCENTRATION(v/v)

(The Carbon Monoxide analysis was performed in accordance with Section 3.0.4 of the revised
(EPA traceability protocol No. 1 dated June 9, 1987. The analysis is traceable to the
(National Institute of Standards & Technology b
(number L382 at 1046 ppm Carbon Monoxide in Nit
(Carle Model 8000 gas chromatograph with cataly
(The last multipoint calibration was performed 9/11/90.

CYLINDER NUMBER __CC56425 " CYLINDER NUMBER
COMPONENT CONCENTRATION(v/v) COMPONENT CONCENTRATION(v/v)

CYLINDER NUMBER CYLINDER NUMBER

COMPONENT CONCENTRATION(v/v) : COMPONENT CONCENTRATION{v/v)

A-85

y direct intercomparison with GMIS, cylinder
rogen. The analysis was performed using a
tic methanation/flame ionization detection.

performed in accordance with Section 3.0.4 of the revised
(EPA traceability protocol No. 1 dated June 9, 1987. The analysis is traceable to the
s & Technology by direct intercomparison with GMIS, cylinder
on Monoxide in Nitrogen. The analysis was performed using
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' TELEX: 510-100-8831 (ScotGas)
. FAX: 714-887-0549
Scott SpeClaJty ClaseS a division of PHONE: 714-887-2571

o R
Scott Environmental Technology Inc.2600 CAJON BLVD., SAN BERNARDINO, CA 92405

PAPE & STEINER Date:  5/11/90
5801 NORRIS ROAD v
BAKERSFIELD, CA 93308 : Our Project No.:

Your P.O. No.: __ SP2546-90 REL# 10

Gentiemen:

Thank you for choosing Scott for your Specialty Gas needs. The analyses for the gases ordered, as
reported by our laboratory, are listed below. Results are in volume percent, unless otherwise indicated.

ANALYTICAL REPORT

CGA 350 Anaiytical Analytical
Cyl. No. _AIM-12308  Accuracy _+1% Cyl. No. Accuracy
Component Concentration Component entration
METHANE 21.19 ppm
ETHANE 21.98 ppm a5
PROPANE 22.63 ppm N
n-BUTANE 22.33 ppm a i b
n~PENTANE 19.74 ppm - '
n-HEXANE 19.48 ppm o
NITROGEN BALANCE " ;
*Er% £
3
Analytical
Cyl. No. Cyl. No. Accuracy
Component Component Concentration
Analyst : Approved B

mmwd&&mhpmMn}mmﬂﬁMMNM|wwm&mmMMmm.

PLUMSTEADVILLE, PENNSYLVANIA / TROY, MICHIGAN / HOUSTON, TEXAS / WHEELING, ILLINOIS
SOUTH PLAINFIELD, NEW JERSEY / FREMONT, CALIFORNIA / WAKEFIELD, MASSACHUSETTS / LONGMONT. COLORADO
BOSTON, MASSACHUSETTS / BATON ROUGE, LOUISIANA
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APPENDIX B
SWEPI COALINGA COGEN OPERATING DATA
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