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Gentlemen:

L  INTRODUCTION

An emissions testing series was conducted during the period of June 24 Through 27, 1991 for
speciated PAH’S, Benzene, Toluene, Xylene and Ethyl Benzene on one natural gas fired steam
generator and one Cogeneration turbine at the Shell Western Facilities in Bakersfield, California.

The purpose of this test series was to satisfy the requirements for measurements of toxic air
contaminants from a gas fired steam generator and a gas fired cogeneration unit as mandated by
AB2588, Air Toxics "Hot Spots” Information and Assessment Act of 1987.

Testing was performed by M.P.DuBois and R.Neucom of the Almega Corporation.The Gas
Turbine and the Steam Generator were operated normally and monitored by Shell Western E & P
personnel.

Analysis for the PAH compounds was performed by Alta Labs of Sacramento CA., analysis
of the BTXE compounds was performed by Enseco Labs of El Monte/Garden Grove CA.

An ENVIRONMENTAL SERVICES OF AMERICA, INC. Company
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I  PLANT DESCRIPTION

Testing was performed on one cogeneration unit and one steam generator which are located
near Bakersfield, California. Both units are capable of being fired on natural gas.

A.-Cogeneration Unit:

The Cogeneration Unit is rated at an electrical capacity of 20 Mw. Exhaust gas from this
turbine is conveyed to the superheater section of a waste heat recovery steam generator, to a CO
oxidation catalyst, a catalyst for selective catalytic reduction (SCR) of NO, and the low pressure
section of the steam generator. Ammonia is injected upstream of the SCR to facilitate reduction of
NO, to nitrogen and water.

This unit was fueled on natural gas with a gross calorific value of approximately 1,020 BTU/ft’.
Fuel gas usage and analysis can be found in Appendix K and Table 5.

A schematic of the cogeneration system is shown in Figure 1.

The exhaust gas on this unit is discharged through a stack approximately 7’ in diameter having
a permanently mounted test platform and three mutually orthogonal 3" diameter test ports. A
generalized schematic of the stack showing the location of the test ports is presented in Figure II.

Stack gas characteristics for the Cogeneration Unit are summarized in Tables 2 and 4.

B.-Steam Generator:

The output capacity of the steam generator that was tested is rated at 62.SMMBTU/hr, the
steam generator was run at a rate of approximately 80% of rated capacity for this test series. For the
purpose of this test series a 3’ diameter stack extension was mounted on the top of the exhaust duct
with two 3" diameter test ports, set 90° apart. Shell Western provided ground mounted construction
grade scaffolding for access to the test ports.

A sketch of the stack and port construction is shown in Figure II.

The steam generator was fueled on both natural gas and CVR gas. The gross calorific values
of these fuels was 1,020 BTU/ft’ for natural gas and 110 BTU/ft’ for CVR gas. Fuel gas usage and
analysis can be found in Appendix L and Table 10.

Stack gas characteristics for the Steam Generator are summarized in Tables 7 and 9.

‘\./
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m. TEST METHODS

Since the data are needed for compliance with the requirements mandated by AB2588, the

test methods have complied with published CARB procedures.

The following test methods were used:

PAH, speciated CARB 429
Benzene CARB 410A
Toluene, Xylene, Ethyl Benzene CARB 422

Triplicate test repetitions were performed for all PAH and BTXE sampling.

lycycli ic Hydrocarb. P

PAHs were determined following CARB Method 429 (Determination of Polycyclic Aromatic
Hydrocarbons from Stationary Sources), included in Appendix E. A schematic of this train
is shown in Figure 429-9.

The sampling train configuration and procedures are adapted from the USEPA Method 5
procedures. The principal difference is the capability of collecting vapor phase organic

compounds downstream of the filter. A trap containing approximately 40 grams of porous

polymeric Amberlite XAD-2 adsorbent resin was located just prior to the first impinger. The
exhaust gas was isokinetically sampled at a representative number of traverse points (per
CARB Method 1), drawn through a glass nozzle, quartz-lined probe, Teflon filter, water
cooled condenser and an XAD-2 trap. The gases entering the XAD-2 trap was maintained
at or below 20°C.

Liquid condensate was collected in the first impinger, directly underneath the XAD-2 trap,
as well as the second and third impingers. Residual water vapor was retained by the silica gel
in the fourth impinger.

All glassware was connected with leak-free ground glass fittings without benefit of any sealing
agents such as vacuum grease. A leak check of the entire sampling train, including the probe,
was performed prior to and after each run.
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The teflon filters used in the train were prechecked for the presence of any background
contaminants that may have interfered with the analysis.

The XAD-2 resin was precleaned using the extraction procedure as detailed in CARB Method
429, of the Test Methods for Evaluating Solid Waste. Total chromatographable organics
checks were run on resin blanks per CARB Method 429 of the Test Methods for Evaluating
Solid Waste. These Analysis results are summarized in Appendix J.

During these sampling runs a nominal sampling rate of .65 cf/min. was achieved through out
this test series. PAH concentrations for the Cogen can be found in Table 3 and BTXE
concentrations can be found in Table 4, PAH concentrations for the steam generator can be
found in Table 8 and BTXE concentrations can be found in Table 9.

All glassware used for MMS5 sampling, recovery and sample storage was precleaned using the
following steps.

Hot synthetic detergent wash

Hot tap water rinse

Chromic/Sulfuric acid soak

Hot tap water rinse

Deionized water rinse

Methanol (distilled-in-glass) triple rinse
Methylene chloride (distilled-in-glass) triple rinse

®o a0 gp

After drying, all glassware was sealed with hexane rinsed aluminum foil to prevent
contamination. Teflon liners were used in all sample jar lids.

Recovery of the MMS5 train conformed to the following procedure:

a All recovery vessels such as squirt bottle and graduated cylinder were made of
borosilicate glass or teflon.

b. At the end of each sampling period, the train was sealed and transferred to a clean
and secured area for recovery.

c. Sample No, 1: The glass fiber filter was transferred to a glass petri dish, sealed with
teflon tape and the sample designated "R_-429-S1-Filter." The glass petri dish was
wrapped in aluminum foil. ‘
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Sample No, 2: The nozzle, quartz-lined probe and prefilter glassware was brushed and
triple-rinsed with a mixture (1:1, viv) of HPLC grade methylene chloride (MeCl,) and
methanol (MeOH). These rinses were combined and stored in a glass amber jar with
a teflon-lined lid and this sample was designated "R_-429-S2-Pre-Wash."

: The XAD-2 trap was sealed with ground glass caps and the sample
designated "R_-429-S3-XAD." The trap was wrapped in aluminum foil.

Sample No. 4: The volume of condensate in the first impinger directly underneath the
XAD-2 trap was volumetrically determined, the impinger triple-rinsed with
MeOH/MeCl, (1:1, v/v), the rinse and condensate fractions combined and stored in
a glass amber jar with a teflon-lined lid. This sample was designated "R__-429-S4-
Condensate.”

All glassware between the filter and the XAD-2 traps was triple-rinsed with
MeOH/MeCl, (1:1, v~v) and the rinsings added to Sample No. 4. If there was any
condensate present in the elbow prior to the XAD-2 trap, it was volumetrically
measured and added to Sample No. 4. '

Sample No. 5: Volumetric determinations of the liquid in the two impingers (#2 and
#3) following the condensate knockout vessel was made. The impingers was triple-
rinsed with MeOH/MeCl, (1:1, v/v) and both fractions combined and stored in a glass
amber jar with a teflon-lined lid. This sample was designated "R_-429-S5-Imps."

Sample No. 6: The indicating silica gel in the fourth impinger was visually examined
to determine if it was completely spent and then transferred to a polyethylene bottle
and the sample was designated "R__-429-S6-SG."

All samples, other than Sample No. 6, were secured in a refrigerated cooler at (<40C)
for direct transfer to the laboratory for analysis. All liquid samples had the liquid level
marked on the side of the jar to check for sample leakage during transport.

BENZENE

Sampling for Benzene followed the principals of CARB Method 410A, (Determination of
Benzene from Stationary Sources [low concentration gas chromatographic technique])as
reproduced in Appendix F.

In this method an integrated sample of the gas stream was drawn from the stack through a
stainless steel probe, by means of an evacuated bladder system, into a new pre-cleaned Tedlar
bag. The sample is then analyzed by gas chromatography using a photo ionization detector.
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TOLUENE, XYLENE & ETHYL, BENZENE

Sampling for Toluene, Xylene and Ethyl Benzene followed the principals of CARB Method
422 (Determination of Halogenated Organics Emissions from Stationary Sources)as
reproduced in Appendix G. As in Method 410A, the sample is extracted from the stack
through a stainless steel probe, by means of an evacuated bladder system, into a pre-cleaned

Tedlar bag. The sample is then analyzed by gas chromatography using a detector suitable
for Toluene, Xylene and Ethyl Benzene.

A summary of emission data can be found in Table 4 for the Cogeneration Unit and Table
9 for the Steam Generator. These samples were labeled as R_-410A/422-BTXE.

Sample port locations and velocity traverse points were determined by CARB Method 1, as
reproduced in Appendix A. Sampling was performed at 24 points, 12 across each diameter
of the stack. The following describes the nozzle distance from the stack wall for each unit

tested: ‘
COGEN STEAM GEN.
TEST POINT DISTANCE TEST POINT DISTANCE
1 1.5 in. 1 0.5 in.
2 4.8 2 1.6
3 8.5 3 2.8
4 12.8 4 43
5 18.0 5 6.0
6 25.6 6 8.5
7 46.4 7 155
8 54.0 8 18.0
9 - 59.3 9 19.8
10 63.5 10 21.2
11 67.2 11 22.4
12 70.5 12 235

Stack gas velocity and volumetric flow rates were determined by CARB Method 2, as
reproduced in Appendix B. | :
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Permanent gases, excess air and dry molecular weight was determined by CARB Method 3,
as reproduced in Appendix C.

Stack gas moisture content was determined by CARB Method 4, as reproduced in Appendix
D.

Fuel gas composition and high heat values, for calculations of the emissions in terms of 1b/10°
BTU, was provided by Shell Western E & P personnel. High Heat input values can be found in
Tables 5 & 10.

The following stack gas parameters were determined during this test series:

temperature °F

velocity fps

moisture % volivol

volume flow acfm and scfth db
orsat CO,, O,, and N, % vol/vol
concentration grains/dscf
emission rate Ib/hr

emission rate 1b/10° BTU

O, percentage for the cogen were taken from the certified O, CEM installed on the unit.

IV.  QUALITY ASSURANCE:
Quality assurance and quality control procedures were followed as detailed in the test protocol

document. Copies of field and laboratory data along with chain-of-custody documentation can be
found in Appendix H and 1.

V.  TESTING LABORATORY
Enseco Air Toxics Laboratory has performed the BTXE analysis described above.

PAH analysis was performed by ALTA Labs. in Sacramento, CA. who was subcontracted by
The Almega Corporation for this test series.

The Almega and all the listed sub-contractors are independent testing/analytical laboratories
and have no relationship, other than this testing series, to Shell Western E & P.



The Almega Corporation

Page Eight
Shell E&P
B:C6823-2 #68

VL. COMMENTS:

The pre-test spike of the d12-Benz(a)Anthracene isotope was, in anticipation of analysis being
performed by GCLRMS, higher than that normally required for GCHRMS analysis. Therefore,
during the analytical phase for the PAH’s Alta Laboratories experienced some difficulties in
determining the concentrations of Benz(a)Anthracene and Chrysene in the sample from the effluent
stream. These difficulties manifest themselves as high pre-test spike concentrations as detected by
the GC. This signal was large enough to mask the signal for Chrysene since Benz(a)Anthracene and
Chrysene have virtually the same retention time in the GC.

In order to quantitate the concentrations of Benz(a)Anthracene and Chrysene in the sample,
Alta recalculated a higher detection level for both compounds using the surrogate of d10-Pyrene as

an internal standard since Pyrene is also extremely close to the Benz(a)Anthracene and Chrysene
GC retention times.

In other words; the detection limits of ng for Benz(a)Anthracene and 25ng for Chrysene
were determined by Alta to be the limits of the GCHRMS signal of the overspiked isotope by using
Pyrene in lieu of Benz(a) Anthracene as a standard. -

Subsequent GCHRMS analysis determined that no concentrations of Benz(a)Anthracene or
'Chrysene existed in the samples above the high pre-test spike values.

VIL. CONCLUSION:

. Testing has been performed for PAH and BTXE compounds on one 20MW cogeneration unit
and one 62.5 MMBTU/hr steam generator during the period of June 24 through 27, 1991 at the Shell
Western E & P facilities in Bakersfield CA. '

The Almega Corporation is pleased to have been of service to Shell Western E & P, and we
look forward to further opportunities of serving your environmental needs.

Respectfully Submitted
THE ALMEGA CORPORATION

U te| Tt

Charles A. Petrishe
Manager of Source Test Services
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B = Blank Value
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M = Minimum Quantifiable Level (MQL)
* = Includes R#2 Unusually High Level

TABLE 1
SUMMARY OF EMISSION RATES
COMPANY Shell Western E & P
SOURCE Cogen 20 MW
LOCATION Bakersfield, California
TEST PERIOD June 24 & 25, 1991
EMISSION RATE UNITS 10°¢ 1b/10° BTU
Average 3 Runs Average 3 Runs
ith N. 12D. L. With ND. @ Zero

Naphthalene 0.9163 0.9163
Acenaphthylene 0.002733 0.001889
Acenaphthene 0.001273 0.0000
Fluorene 0.01193 0.01193
Phenanthrene 0.04094 0.04094
Anthracene 0.05322 0.05322
Fluoranthene 0.01364 0.01364
Pyrene 0.03409 0.03409

- Benz(a)anthracene 0.001858 0.0000
Chrysene 0.005933 0.0000
Benzo(b)fluoranthene 0.003764 0.002921
Benzo(k)fluoranthene 0.002327 0.001486
Benzo(a)pyrene 0.001273 0.0000
Indeno(1,23-cd)pyrene  0:00754- 0.00175¥ 0.0009107
Dibenzo (ah)anthracene  0.001273 0.0000
Benzo(ghi)perylene 0.001926 0.001082
Benzene 18.5766 0.0000
Toluene 125.0165 125.0165
Xylene 42,0781 00.0000
Ethyl Benzene 21.0390 0.0000

Shell E & P Format
Revised 9/26/91

MOI /Blank

0.0224 B
0.00255 M
0.00255 M
0.00326 B
0.00916 B
0.00255 M
0.00255 M
0.00255 M
0.00372 M
0.01186 M
0.00255 M
0.00255 M
0.00255 M
0.00255 M
0.00255 M
0.00255 M
3I0M
73.0B
841 M
421 M






COMPANY
LOCATION
SOURCE
TEST DATES
REPETITION
TEST TIMES

Process Rate MW
Heat Input MMBTU/hr

STACK GAS

Temperature °F average
Velocity fps average
Volume flow dscfh x 10°
ascfm
CO, %
0, %
Moisture %

SAMPLE

Time, minutes
Volume dscf
isokinetic ratio %

The Almega Corporation
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Shell E & P Format
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TABLE 2

Shell Western E & P

Bakersfield, California

Cogen 20 MW

June 24 & 25, 1991
1 2 3

9:34a-2:30p 3:45p-7:52p 7:30a-11:45a

20 20 20
2442 239.7 2379
305.2 303.9 308.7
76.1 78.7 79.7
7.171 7.548 7.584
195,111 201,675 204,411
30 3.0 35
14.93 14.86 15.05
10.3 8.8 9.0
240 240 240
131211 133.975 136.379

98.9 95.9 972






COMPANY
LOCATION
SOURCE
REPETITION

ne

(mass collected ng)
concentration, 10°° Ib/dscf
emissions Ib/hr x 107
emissions 10 1b/10° BTU

Acenaphthylene
(mass collected ng)

concentration, 10" 1b/dscf
emissions Ib/hr x 10

emissions 10 Ib/10° BTU

Acenaphthene

(mass collected ng)
concentration, 10? Ib/dscf
emissions Ib/hr x 10
emissions 10 1b/10° BTU

Fluorene

(mass collected ng)
concentration, 10”® Ib/dscf
emissions 1b/hr x 103
emissions 10 1b/10° BTU

Phenanthrene

(mass collected ng)
concentration, 10? Ib/dscf
emissions Ib/hr x 103
emissions 10 Ib/10° BTU

B = Blank

The Almega CorporaTion

TABLE 3

PAH’s

Shell Western E & P

Bakersfield, California

Cogen 20 MW

1

1,800

30.249
0.2169
0.8882

N/D(2.5)
0.042
0.0003013
0.001234

N/D(2.5)
0.042
0.0003013
0.001234

16

0.269
0.001928
0.007896

52
0.8738
0.006266
0.02566

M = Minimum Quantifiable Level (MQL)
2.5 = Half Detection Level

1,800
29.625
0.2236
0.93290

N/D(2.5)
0.041
0.0003105
0.001296

N/D(2.5)
0.041
0.0003105
0.001296

26

0.428
0.003229
0.01347

95
1.564
0.01180
0.04923

b:c6823-2t #68

Shell E & P Format

Revised 9/26/91
3 MQL Blank
1,800 4B
29.103 0.725
0.2207 0.0054
0.9278 0.0224
11 SOM
0.178 0.082
0.001349 0.0006
0.005669 0.00255
NDQR25) 50M
0.040 0.082
0.0003065  0.0006
0.001289 0.00255
28 64 B
0.453 0.105
0.003433 0.0008
0.01443 0.00326
93 18 B
1.504 0.297
0.01140 0.002
0.04793 0.00916
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REPETITION : 1 2 3 MQL Blank
Anthracene
(mass collected ng) 75 *290 11 SOM
concentration, 10 1b/dscf 0.126 4773 0.178 0.082
emissions Ib/hr x 10° 0.0009038  0.03603 0.001348 0.0006
emissions 10 Ib/10° BTU 0.003701 0.1503 0.005669 0.00255
Fluoranthene
(mass collected ng) 19 33 28 50 M
concentration, 10? Ib/dscf 0.319 0.543 0.453 0.082
emissions Ib/hr x 103 0.002289 0.004099 0.003433 0.0006
emissions 10 1b/10° BTU 0.009376 0.01710 0.01443 0.00255
Pyrene
(mass collected ng) 48 80 72 50M
concentration, 10*° Ib/dscf 0.807 1317 1.164 0.082
emissions Ib/hr x 107 0.005784 0.009938 0.008828 0.0006
emissions 10 Ib/10° BTU 0.02369 0.04146 0.03711 0.00255
Benz(a)anthracene
(mass collected ng) ' N/D(@3.65) N/D(3.65) N/D(3.65) 73 M
concentration, 10” Ib/dscf 0.0613 0.0601 0.0590 0.120
emissions Ib/hr x 107 0.0004399  0.0004534  0.0004476  0.000894
emissions 10 1b/10° BTU 0.001801 0.001892 0.001881 0.00372
Chrysene
(mass collected ng) N/D(11.65) N/D(11.65) N/D(11.65) 233 M
concentration, 10 Ib/dscf 0.196 0.192 0.188 0.384
emissions lb/hr x 103 0.00140 0.00145 0.001429 0.00285
emissions 10 Ib/10° BTU 0.00575 0.00604 0.00601 0.01186
I n
(mass collected ng) N/D(2.5) N/D(2.5) 17 50M
concentration, 10 Ib/dscf 0.042 0.041 0.275 0.082
emissions Ib/hr x 103 0.0003013  0.0003106  0.002085 0.0006
emissions 10 Ib/10° BTU 0.001234 0.001296 0.008762 0.00255
B = Blank

M = Minimum Quantifiable Level (MQL)
* = Possible Elevated Level Due to Excessive Field Spiking
2.5 = Half Detection Level



Table 3 cont’d...

REPETITION

Benzo(k)fluroanthene
(mass collected ng)
concentration, 10? Ib/dscf
emissions Ib/hr x 107
emissions 10 1b/10° BTU

e
(mass collected ng)
concentration, 10? Ib/dscf
emissions Ib/hr x 107
emissions 10 Ib/10° BTU

Indeno(1,2,3-cd)pyrene

(mass collected ng)
concentration, 10° Ib/dscf
emissions lb/hr x 10
emissions 10 Ib/10° BTU

thracen
(mass collected ng)
concentration, 107 Ib/dscf
emissions Ib/hr x 103
emissions 10 Ib/10° BTU

i len
(mass collected ng)
concentration, 10 Ib/dscf
emissions Ib/hr x 10°
emissions 10 Ib/10° BTU

B = Blank

N/D(2.5)
0.042
0.0003013
0.001234

N/D(2.5)
0.042
0.0003013
0.001234

N/D(2.5)
0.042
0.0003013
0.001234

N/D(2.5)
0.042
0.0003013
0.001234

N/D(2.5)
0.042
0.0003013
0.001234

M = Minimum Quantifiable Level (MQL)

2.5 = Half Detection Level

8.6
0.142
0.000068
0.004457

N/D(2.5)
0.041
0.0003106
0.001296

N/D(2.5)
0.041
0.0003106
0.001296

N/D(2.5)
0.041
0.0003106
0.001296

N/D(2.5)
0.041
0.0003106
0.001296

The Almega CorporaTion

N/D(2.5)
0.040
0.0003065
0.001289

N/D(2.5)
0.040
0.0003065
0.001289

5.3

0.086
0.0006499
0.002732

N/D(2.5)
0.040
0.0003065
0.001289

6.3

0.102
0.0007725
0.003247

b:c6823-2t #68
Shell E & P Format
Revised 9/26/91

MQL Blank

S0M
0.082
0.0006

0.002s5

SO0M
0.082
0.0006
0.002s5

50 M
0.082
0.0006
0.00255

50M
0.082
0.0006
0.00255

50M
0.082
0.0006
0.00255
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TABLE 4 b:c6823-2t #68
1 Shell E & P Format

COMPANY Shell Western E & P Revised 9/26/91
LOCATION Bakersfield, California
SOURCE Cogen 20 MW
TEST DATES June 24, 1991
REPETITION 1 2 3 MQL/Blank
TEST TIMES 10:30a-11:30a 12:00p-1:00p 4:00p-5:00p
Process Rate 10° BTU/hr 2442 2442 239.7
STACK GAS
Temperature °F average 305.2 305.2 303.9
Velocity fps average 76.1 76.1 78.7
Volume flow dscfh x 10° 7171 7.171 7.548

ascfm 195,111 195,111 201,675

CO, % 3.0 3.0 30

0, % 14.93 14.93 14.86

Moisture % 10.3 10.3 8.8

SAMPLE
Time, minutes 60 60 60
Benzene
Mol. Wt. Ib/lb mole 78.12 78.12 78.12 78.12
Concentration ppb N/D(3) N/D(3) N/D(3) 6M
Emissions Ib/hr 0.0044296 0.004496 0.004662 0.009
Emissions 1b/10°BTU x 10° 0.01813 0.01813 0.01945 0.037
Toluene
Mol. Wt. 1b/Ib mole 92.14 92.14 92.14 92.14
Concentration ppb 16.0 13.0 220 10B
Emissions Ib/hr 0.02786 0.02264 0.04033 0.018
Emisions 1b/10°BTU x 10° 0.1141 0.09271 0.1682 0.073
Xylenc
Mol. Wt. Ib/lb mole 106.17 106.17 106.17 106.17
Concentration ppb N/D(5) N/D(5) N/D(5) oM
Emissions Ib/hr 0.01003 0.01003 0.001056 0.02042
Emisions b/10°BTU x 10? 0.04109 0.04109 0.04406 0.08413
Ethyl Benzene |
Mol. Wt. Ib/Ib mole 106.17 106.17 106.17 106.17
Concentration ppb N/D(2.5) N/D(2.5) N/D(2.5) 5M
Emissions Ib/hr 0.0050168 0.0050168 0.005281 0.01021
Emisions 1b/10°BTU x 10° 0.02054 0.02054 0.02203 0.0421

*Stack Gas Summary Emission Data Taken From Runs #1 & 2 PAH Sampling
B = Blank Samples M = Minimum Quantifiable Level(MQL)

N/D = Non Detectable
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Table 5
e F I TA
~ COMPANY :  Shell Western E & P
LOCATION : Békersﬁcld, California
SOURCE : Cogen 20 MW
TEST DATE : | June 24 & 25, 1991
6/24/91 6/24/91
TIME TIMES : 9:34a-2:30p 3:45p-7:52p
Fuel Gas HHV BTU/CF 1019 1019
Average Fuel Use MCFH 239.6 2353

Heat Input Rate MMBTU/hr 244.2 239.7

b:06823-2t #68
Shell E & P Format
Revised 9/26/91

6/25/91
7:30a-11:45a

1020
2333
2379






COMPANY
LOCATION
SOURCE

TEST DATE

EMISSION RATE UNITS 10° LB/10° BTU
Average 3 Runs Average 3 Runs MOQOIL/Blank
With ND. @12 D.L. With N.D. @ Zero

Naphthalene 406.0227 406.0227 6.964 B
Acenaphthylene 4.6639 4.5287 0.791 M
Acenaphthene 13592 1.2238 0791 M
Fluorene 8.9372 8.9372 1013 B
Phenanthrene 21.4439 21.439 2849 B
Anthracene 2.0115 1.8763 0.791 M
Fluoranthene 5.9383 5.9383 0791 M
Pyrene 10.0326 10.0326 0.791 M
Benz(a)anthracene 1.1083 0.0000 2211 M
Chrysene 1.8208 0.0000 3641 M
Benzo(b)fluoranthene 3.2978 3.2978 0791 M
Benzo(k)fluoranthene 0.9689 0.8337 0791 M
Benzo(a)pyrene 0.7026 0.4367 0791 M
Indeno(1,2,3-cd)pyrene 1.6465 1.5113 0.791 M
Dibenzo(ah)anthracene  0.3955 0.0000 0.791 M
Benzo(ghi)perylene 1.2818 1.1466 0.791 M
Benzene 6,485.540 0.0000 12972 M
Toluene 26,878.292 26,878.292 38,250 M
Xylene 14,690.428 0.0000 29,383 M
Ethyl Benzene 7,345.214 0.0000 14,691 M

B = Blank Value

M = Minimal Quantifiable Level (MQL)

The Almega Corporation

TABLE 6 b:c6823-2t #68
' Shell E & P Format
Y ISSION Revised 9/26/91
Shell Western E & P

Bakersfield, California
62.5 MMBTU/hr Steam Generator

June 26 & 27, 1991






COMPANY

LOCATION

SOURCE

TEST DATES

REPETITION

TEST TIMES

Heat Input MMBTU/hr

STACK GAS

Temperature °F average

Velocity fps average

Volume flow dscfh x 10°
ascfm
CO, %

0, %
Moisture %

SAMPLE

Time, minutes
Volume dscf
isokinetic ratio %

The Almega Corporation

TABLE 7

Shell Western E & P

Bakersfield, California

62.5 MMBTU/hr Steam Generator

June 26 & 27, 1991
1
10:00a-2:10p

47.0

307.2
34.9
4908
14,190
10.0
335
15.1

240
146.896
96.8

b:c6823-2t #68
Shell E & P Format
Revised 9/26/91
2 3
2:15p-6:30p 7:40a-11:50a
470 46.5
316.0 310.5
36.3 33.6
4988 4782
14,476 13,667
10.0 10.0
35 3.5
16.1 15.0
240 240
150.043 139.725
973 923






COMPANY
LOCATION
SOURCE

REPETITION

Naphthalene

(mass collected ng)
concentration, 10 1b/dscf
emissions 1b/hr x 10°¢
emissions 10° Ib/10° BTU

Acenaphthylene

(mass collected ng)
concentration, 10 lb/dscf
emissions Ib/hr x 10¢
emissions 10”° 1b/10° BTU

hth.
(mass collected ng)
concentration, 10” Ib/dscf
emissions Ib/hr x 10°¢
emissions 10”° 1b/10° BTU

Fluorene

(mass collected ng)
concentration, 10”° 1b/dscf
emissions Ib/hr x 10
emissions 10 1b/10° BTU

(mass collected ng)
concentration, 10”° Ib/dscf
emissions lb/hr x 10¢
emissions 10”° Ib/10° BTU

B = Blank

The Almega CorporaTion

TABLE 8
PAH'’s

Shell Western E & P

Bakersfield, California

62.5 MMBTU/hr Steam Generator

1

1,700
25.518
12.5243
266.4736

22
0.330
0.1621
3.4485

8.5
0.128
0.06262
1.3324

76
1.141
0.5599
11.1913

170
2.552
1.2524
26.6474

M = Minimum Quantifiable Level (MQL)

2.5 = Half Detection Level

2

3,500
51.435
25.6559
545.8703

65
0.955
0.47650
10.1376

15
0.220
0.1099
2.3394

82
1.205
0.6011
12.7889

200
2.939
1.4661

- 31.1926

3

2,500
39.452
18.8662
405.7243

N/D(2.5)
0.039
0.01887
0.4057

N/D(2.5)
0.039
0.01887
0.4057

13.0
0.20515
0.098104
2.1098

40
0.931
0.3019
6.4916

b:06823-2t #68
Shell E & P Format
Revised 9/26/91

MQL Blank

44 B
0.667
0.0326
6.964

50M
0.076
0.0371 -
0.791

S0M
0.076
0.0371
0.791

64 B

- 0097
0.0474
1.013

18B
0.273
0.133
2.849



Table 8 cont’d...
REPETITION

(mass collected ng)
concentration, 10 Ib/dscf
emissions Ib/hr x 10
emissions 10? 1b/10° BTU

(mass collected ng)
concentration, 10”° Ib/dscf
emissions lb/hr x 10
emissions 10 1b/10° BTU

Indeno(1.2 3-cd)pyrene
(mass collected ng)
concentration, 10° Ib/dscf
emissions Ib/hr x 10
emissions 10? 1b/10° BTU

ne
(mass collected ng)
concentration, 10”° 1b/dscf
emissions lb/hr x 10°¢
emissions 10 1b/10° BTU

Benzo(ghiperylene
(mass collected ng)
concentration, 10° Ib/dscf
emissions Ib/hr x 104
emissions 10” 1b/10° BTU

B = Blank

- The Almega Corporation

7.2
0.108
0.0530
1.1286

N/D(2.5)
0.038
0.01842
0.3919

14
0.210

0.1031
2.1945

N/D(2.5)
0.038
0.01842
0.3919

11
0.165
0.0810
1.7242

M = Minimum Quantifiable Level (MQL)
2.5 = Half Detection Level

8.8
0.129
0.06451
13725

8.4
0.123
0.06157
13101

15
0.220
0.1099
2.3394

N/D(2.5)
0.037
0.1833
0.3899

11
0.162
0.08063
1.7156

N/D(2.5)
0.039
0.01887
0.4057

N/D(2.5)
0.039
0.01887
0.4057

N/D(2.5)
0.039
0.01887
0.4057

N/D(2.5)
0.039
0.01887
0.4057

N/D(2.5)
0.039
0.01887
0.4057

b:c6823-2t #68
Shell E & P Format
Revised 9/26/91
MQL Blank

S0M
0.076

0.0371
0.7914

50 M
0.076

0.0371
0.7914

5.0 M
0.076

0.0371
0.7914

S0M
0.076

0.0371
0.7914

50M
0.076

0.0371
0.7914



Table 8 cont’d...
REPETITION

Anthracene

(mass collected ng)
concentration, 10°° 1b/dscf
emissions Ib/hr x 10¢
emissions 10”° 1b/10° BTU

Fluoranthene

(mass collected ng)
concentration, 10 Ib/dscf
emissions lb/hr x 10°¢
emissions 10° 1b/10° BTU

_E!! cne

(mass collected ng)
concentration, 10° Ib/dscf
emissions Ib/hr x 10¢
emissions 10”° 1b/10° BTU

rac

(mass collected ng)
concentration, 10 1b/dscf
emissions Ib/hr x 10®
emissions 10° 1b/10° BTU

(mass collected ng)
concentration, 10 Ib/dscf
emissions lb/hr x 10°®
emissions 10”° 1b/10° BTU

)8 n
(mass collected ng)
concentration, 10° Ib/dscf
emissions Ib/hr x 10
emissions 10”° Ib/10° BTU

B = Blank

The Almega CorporaTion

18
0.270
0.1326
2.8215

47
0.706
0.3463
7.3672

66
0.991
0.4862
10.3454

N/D(7)
0.1051
0.05157
1.0972

N/D(11.5)
0.1726
0.08472
1.8026

30
0.450
0.2210
4.7025

M = Minimum Quantifiable Level (MQL)

* = Possible Elevated Level Due to Excessive
2.5 = Half Detection Level

18
0.265
0.1319
2.8073

57
0.837
0.4178
8.8899

110
1.617
0.8063
17.1559

N/D(7)
0.1029
0.05131
1.0917

N/D(11.5)
0.1690
0.08430
1.7936

26
0.382
0.1906
4.0550

N/D(2.5)
0.039
0.01887
0.4057

9.6
0.152
0.07244
1.5579

16
0.253
0.1207
2.5966

N/D(7)
0.1105
0.05283
1.1360

N/D(11.5)
0.1815
0.08678
1.8663

7.0
0.110
0.05283
1.1360

b:c6823-2t #68
Sheil E & P Format

Revised 9/26/91

MQL Blank

50M
0.076

0.0371
0.7914

50M
0.076

0.0371
0.7914

S0M
0.076

0.0371
0.7914

140 M
0.2121
0.1038
2.2160

220M
0.3484
0.1705
3.6405

50M
0.076

0.0371
0.7914






COMPANY
LOCATION
SOURCE
TEST DATES

REPETITION
TEST TIMES

Process Rate 10° BTU/hr
STACK GAS
Temperature °F average
Velocity fps average
Volume flow dscfh x 10°

ascfm

CO, %

0, %

Moisture %
SAMPLE
Time, minutes
Benzene
Mol. Wt. Ib/lb mole
Concentration ppb
Emissions Ib/hr x 103
Emisions 1b/10°BTU x 10°¢
Toluene
Mol. Wt. 1b/lb mole
Concentration ppb
Emissions Ib/hr x 10°
Emisions 1b/10°BTU x 10°
Xylene
Mol. Wt. 1b/lb mole
Concentration ppb
Emissions Ib/hr x 10°
Emisions 1b/10°BTU x 10
1

Mol. Wt. Ib/lb mole
Concentration ppb
Emissions Ib/hr x 107
Emisions 1b/10°BTU x 10

The Almega Corporation

*Stack Gas Summary Emission Data Taken From Runs #1 & 2 PAH Sampling

B = Blank M = Minimum Quantifiable Level(MQL)

N/D = Non Detectable

TABLE 9 b:06823-2t #68
T ne, Xyl 1 Benzene Sheil E & P Format
Shell Western E & P Revised 9/26/91
Bakersfield, California
62.5 MMBTU/hr Steam Generator
June 26, 1991
1 2 3 MQL/Blank
10:15a-11:15a 11:30a-12:30p 2:30p-3:30p
47.0 47.0 470
307.2 307.2 316.0
349 349 36.3
0.4908 0.4908 0.4988
14,190 14,190 14,746
10.0 10.0 10.0
35 35 35
15.1 15.1 16.1
60 60 60
78.12 78.12 78.12 78.12
N/D(3) N/D(3) N/D(3) 6M
0.3032 0.3032 0.3081 0.6097
6.4505 6.4505 6.5556 12972
92.14 92.14 92.14 92.14
110 8.6 120 15B
13111 1.02507 1.4536 1.7978
27.8965 21.8100 30.9286 38.250
106.17 106.17 106.17 106.17
N/D(5) N/D(5) N/D(5) 10M
0.6867 0.6867 0.6979 0.6904
14.6110 14.6110 14.8492 29.383
106.17 106.17 106.17 106.17
N/D(2.5) N/D(2.5) N/D(2.5) M
0.3434 0.3434 0.3490 0.6904
7.3055 7.3055 7.4246 14.6914






The Almega CorporaTion

Table 10
Y OF T1I
COMPANY : Shell Western E & P
LOCATION : Bakersfield, California
SOURCE : 62.5 MMBTU/hr Steam Generator
TEST DATE | June 26 & 27, 1991
6/26/91 6/26/91
TIME TIMES 10:00a-2:10p 2:15p-6:30p
Fuel Gas HHV BTU/CF 1015 1015
Average Fuel Use MCFH 46.3 46.3
Heat Input Rate MMBTU/hr 47.0 470

b:c6823-2t #68
Shell E & P Format

Revised 9/26/91

6/27/91
7:40a-11:50a

1015
45.8

46.5
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APPENDIX A
CARB Mcthod 1

Sample and Velocity Traverses
for Stationary Sources






The Almega CorporaTion

APPENDIX H

Ficld Test, Laboratory Analytical Data and
Chain of Custody Shcets - Cogen






The Almega CorporaTion

PARTICU : ny

compant: Slall £330 _éﬂ. 1€8RS £l gUd REPETITION No: _ DARN -/

SUUHCE: _ CO s TEST DATE:. _ &/2d4 /8 /

ENGLISH UNITS

20,92 in, w602

Volume: or sample at standard
conditiuns on dry basis

Al
Vmstq @ Elﬂ V! E_WL; 1.6
Y = 1 0p0% "

Volume of wager Vipor in sample at
Standard conditions :

Vwstd = E) 04744!.7_!'.'.;‘.:_1,_,_ I Vie = _/5' 059 sl

Vie = 17 mi

/51' ZI[ dscerl

Fractional morsture content of
stack gas

Byy = M = ' __Q' /Dz‘é._

vm.s Ld sz Ld

Particln concentration in stack gas
on dry basis

c's = 10.01543 gr Mn__ = grans/dae |
my; ._\_’msl.(l

= 2,205 10-% _M = X 10™% Iba/dsef

Stack gas volume [low rate on dry basis

Qs = 3600 (1-n,) vSASEde . Py ]- 7. 170997 X 10% dsef/hr
d

(Tydavy . p.s.t

(Ag = sq.ft. Vv, = ) {t/sce)
Process rate or BTY rating P, =
Emission ratre Q, ¢'s - Ibs/hr
Qs ¢'s - 1bsy
P'

Isokinetic sampling rate

E).002727J_u_._uuy_, ft. VIQ + _v_r_n Y <"lmr + ___M_]_)
i.°n
.rs mi,

Tm 3.5

OVgP A,

“a = ,000197 6 sa.11.) . 48,9 o,



Tritd = GOV

The Almega Corponration

STACK VOLUME FLOW RATE CALCULATION SUMMARY

Patd = 20,92 i/l

COMPANY: %e\k @c}mfsﬁz\¥ RCPETITION NO: PA—A—\—!
sorce: _Q oqen TEST DATC: /QE'GAL\\‘Q\
\ ”
Dry molecular weight of stack gas
Mg = 0.44 (1C0,) + 0.32 (20,) + 0.20 (1IN, + 2CO0) )
3 I&az 82.07 = 29 0D 1b/1b-mole
Molecular weight of stack gus; wet basis
Mg = Mg (1 - Byg) + 18 B = 27.923 1b/1b-mole
Pitol Lube coefficient
Cp (from calibration curve) = 'E?L1
Average velocity head of stack gas, inches H,0
(/AP7) avqg. s , {lJ(>j7
Average absolute stack gas temperature p—
(Ty) avg. = ROK.Q °F + 160 p— == .
Absolute stack gas pressure
Py = Py + (Pyyu/13.6)
(Pstat_ = oﬂo in. H,O) = Bo'og in. Hq
Stack gas velocity '
(Vs) avg. = (85.49) Cp (VAF) avg. [ (Tg) ava.
P, M,
= 7@;1514 ft/sec.
Stack gas volume flow rate
60 Vo Ay (Ag = 4,77 rt?) . /f?.%:l? L acfm
Stack gas volume flow rate, dry basis
Qs = 3,600 (1 - B,g) Vg Ag __Tstd - Ps
(Ts) avg . Py - L
- N

. 7 w092

X 10% dscf/h



(

PARTICULATE FIELD DATA

PLANT S{},LM

DATE

operaTOR /7. KD 1@0)5

A AL /9!
OLAHON

STACK NO.

N

_L-\

RUN NO.

SAMPLE BOX NO. )

T

NORTH SCHEMATIC OF STACK

AMBIENT TEMPERATURE _ ") <

BAROMETRIC PRESSURE 29 qq

ASSUMED MOISTURE, % q

—
PROBE LENGTH, in. 3149-/-##&.&

NOZZLE DIAMETER, in. ./ FO. ]9 )9/
STACK DIAMETER, in. T5%.S

XY}

Y RN

i/

AAXA,

PROBE HEATER SETTING ‘2SO T AS

CROSS SECTION

METER BOX NO. HEATER BOX SETTING A&Qiéﬁ_ PRE_TEST_LEAK CHECKS
METER AH @ _~ 7 a Cp FACTOR - =) 9 METER }_Q_QL&:_W._NL
-J.OOOS FILTER NO. — PIOTS __ Q) 8 Q. K0
Time stamt =9 :_éL) FILTER TARE WEIGHT __ — ng. ot B
[ sanc [T . - a ) - ovEN Inp,

: Lﬂa :“‘%i::':o_ 5 I np_o- ap in nn,om'o fo iEroF ourttY ¥ TERP. THEr (v:\"t:t:m
11 90183 5;5 SQ K53/ 75 17T 2206 /%
2 1/0 300 /-4 LSS A 1% 159 127] le=
13 (20 300 /. & 4l L0199 (95 RS 6L Y

"HES 300 l/. O 492 RO/ i/ pLolesd 18

;0 302 /-] oS o082 1//% o RS kL /R

) 30 |/ 4s 4.)° /L 1270

21 60 30| "1/, 3 47 9.9 130 QLS /S
B 297 /-] 4SS [PSL 1132 122 1ass 68 /S

7 gc __3e6 Tt H8 73g 134 [1a7 [23s5 | ¢5 ]S

O_[9O Xy 1.2, AT 17290l 120 (128 (220 ¢85 |45
oo 205 | )2 A7 17451 1139 (1 | 230 IS
LR _//8 310 \% S0 175111 I13% |52 | 230]é6 |15
USRI 21 | /. 43 Ol g (g 1240028 /<
_/g.___;éo_____ 130 iS5 :S¥ X219 [ BYS |65 /<

| 30 [ 13 30 176/ N6 TS [ov0 e [ o
2 /§O 30 | | 7 651775721105 [ 112 [236(ée |15
(7 % 310 Y 8517920/ 1271112 [2336 |66 [Is

[/®) o9 |10 L Y1lt20 1115 235 (€7 [(5 |.:

, %6? (0T (] AST733[ 132 [ 1at {240 [ g7 [ie |-
20 | [~ 3691 1.0 7 1297.9]136 1722 we |Ge& (¢ i

/. 2l H11%05.21229 |/1¢ [235 |Ge (S i3
@’?L 20 306 | 1.y Ya g aliny (112 1230 (g7 (16 1%
&% | SV 305 [ 3 Sg 1Wéegl13s 1722 (230 67 |1G 13
EVEES NETE IR 55 19238 1 I 30|67 [ ff

’ g u ‘’ " ’1’ N
e 0 - “20 TEST LEAK CHECKS
'2“__ 9 P ?L](_, nmn 000 o A< ngg_ i
“ —— . PITOTS o e R /m H,0

VOLUME OF LIQUID VOLUME SILICA GEL - ORSAT, ol(‘ L

WATER COLLECTED , . M ’ m:ur . &

o ToS S X | orsar measurerent | 1ine [ o o, | c "'4 '-.

WTIAL [Z A | /0 12080 ' o M £ 2X ) & Ay

L1QUID COLLECTED ' 2 % B8Z:a7

[ T0TAL voLu€_COLLECTED i} : B Iw )
A &al‘#ﬁg:'- - e P frrm s .' i ,."if;r:_;i R, ' 5‘[’ '




The Almega Corponation

PARTICULATE CALCULATION SUMMARY

COMPANY ; M SFIO QAZc’gl—’/st REPETITIUN NO: }DA/‘} -2
SOURCE : Cogen) TEST DATE: <z /9/

ENGLISH UNITTS
29,92 in iy in e

Volume of sample at standard
condiLions on dry basis

Vmstd = E?.ﬂ VY E_ﬁlr" i-Jml; /53' QE dser
Y a 9752, ‘

Tm

Volume of water vapor {n sample at
standard cunditions <

[éZ"?é)‘?‘ sel

ml

Vie = 2722 ml

Fraclional) moisture content of
stack gas

Vestd = E).1M744s;.!n.:,.f_u Vie

0. 0579

Dy = Veod
VMHld v

wstd

Particle concentration in stack gas
on dry basis

c's = 0.01543 gr ,_ﬂg__ = grains/dse
my vmstg '

= 2.205 10-% M, - x 10=* lus/dsef
vmsld

Stack gas volume [low rate on dry basis

Qs = 3600 (1-iyg) VoA | _Tsid . Py |a 7'545/@ x 10* dsei/hr
(Tylavg . P g
(Ag = 5q.fL, Vv, = ft/sece)
Process rate or BTU rating Py =
Emission rate Qs c's - Ibsi/hr
Qs ¢’ = 1bs/

Py

Isokinetic sampling rate

0.0027271(1‘]11_,_@_.[;. V19 + &v_n Y (”har + _nJI_)
ml.*R T

m 13.6

I = (1.667 mip) T
see OVgP A,

Ay = 00087} sq.10.) . 45'9 ™



Trtd < GO
Patd = 20,92 dn, g

The Almega Conporarion

STACK VOLUME FLON_RATE CALCULATION SUMMARY

COMPANY : %Lﬁalmg;\j_ REPCTITION NO: OAJ‘-{-&
SOURCE : ( f,oqgg TEST DATC: (9/ a4 /‘H

Dry moleculur weight of stack gas

My = 0.44 (1C0,) + 0.32 (%0,) + 0.28 (1IN, + 2C0) . '
3 74,80 &2 14 . Z9. a74 1/ 1b-mo )¢

Molecular weight of stack gas, wet basis

My = Mg (1 - Byg) + 10 B =__ 280! 1b/1b-mol e
Pilot tube coefficient
Cp (from calibration curve) = ’ QL'I

Average velocity head of stack gas, inches H,0

(/AF7) avg.

| .\S_77
762, P

Average absolule stack gas temperature

(Ts) avg. = OB o 4440

Absolute stack gas pressure
Pe = Py + (Pgya0/13.6)
(Pstdt = "q in. H,O)

_S0:0L .. Hy

Stack gas velocity

(V) ava. = (05.49) ¢y (/&F) avg. [ (Ts) avo.
P Wy

rl

7 8" 7@ ft/secc.

Stack gas volume flow rate
Stack gas volume flow rate, dry basis

Qs = 3,600 (1 - B,) Vg A Tstd . Ps |
R

3 7-, 5—4@100‘1 10¢ dscf/h

-~

20| ) 7 75- aclm




ARTICULATE FIELD DATA

NOR'IH

SCHEMATIC OF STACK

LANT _QPQQ“ AMBLENT TEMPERATURE ___ 2. S 2
ATE _42&/7/ BAROMETRIC PRESSURE _ DO Q O
T’ _ q
.OCATION ASSUMED MOISTURE, %
werator 77, £ JBoi< proBE LENGTH, in. _ ] O
TACK N0 (loge NOZILE DIAMETER, in. O .23] ZSQ
N NO. R — %/HPL STACK DIAMETER, in. B K-S
AMPLE 80X NO. ﬂ\ PROBE HEATER SETTINGRSO FAS CROSS SECTION
{ETER BOX NO. <)a\j /] HEATER BOX SETTINNDEO T3S PRE_TEST LEAX_CHECKS
1ETER aH 9ﬁ/4ééo a Cp FACTOR __ . 81-'1 HETKR 000 Q§ in._Hg
Y- 9950 FILTER NO. R PITOTS %k" = 0. H,0
“IME START = 3:5 S FILTER TARE WEIGHT -_— mg. oRsAT
STATIC . o H n » . N |y
: I e ";'_“?:U:';o 1: in np,g P in H,0 e nszjU'r il,j&‘.n.r ?ZEP. T%U:I’E‘.,[IF “"‘c‘:“:‘)
1 0 2001 t.7] LS 5een w0 W10 2S00 | €5 | 13
2110 207 1. A V.62 26401 | 10X| 96 |250]| 64 | | &
b (20 395 11.9 [.G21220.2| US| 92 |25Ss ¢ | IS
20 20611 Y 1.SS 12764 122 | 102 (240 | 66 | (S
5 | 40 3¢S | 1. -l L 7[293.s[ 1ty | o9 29T | 7 US|
¢ | 50 0S| od1\ i (%700 132 | wo 252 &7 [ 1S
1169 oYl g | 0.90 1296 21 133 [ 1) Sl2ue | ¢ (4
¢ |79 Loy | 1.2 0q17 Bolellds | 1USIR3%0] &7 114
qi¢o 3050 1. L1o(307.s{ 1Mol 11y 1230 | 67 |14 |
109! qo 303 .- LI71313.7H 140 (120 [ 230! 6% |1y
(t{wo| 13021 1% }o1ol220 19t (239 | 69 | 1Y
T YY) 300! . ¢l LiI?lzze Yl /9yl 2+ | 67 114
(x 1120 206 1. 17133291 13S 12 [wssl 67 [ LS
ANeY2 _Fob 1.5 ’.ng‘; | /3T | /A2 [A40 | &6 | AS
AN 300! [-3 [ JOIRbe) | /138 /20 i< |66 /&
(¢ (50 136512 0T 1" 5526 \37 120 2551 67 (IS
(11160 30 | ). 020 [3F A1 |12 255 [ Ly |/
(11122 30¢ | 1.0 S0 365.2114s (2% {290 €% |IY
(4. 180 125031 O S 1RNO/GS /28 RLO 167 1/
101 {99 1204 1).0 A 3Nbl /e )23 | E
(1200 o [ Lo ¥ _Pg3.<¢(ju 1t [2%0 | GG ||
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The Almega Conrponation

PARTICULATE CALCULATION SUMMARY

COMPANY : j:/@_ll_ d‘g‘é éﬁg&ﬁslb REPETITIUN NO: //4/”/’3

SOUNCE ; M TEST DATE: &/25/9/

ENGLISNH UNTTS
£29,92 in. liy G0 1)

Volume of sample at standard
conditions on dry basis

Vmstd = E'i.ss E_wr ' 155 | - 156329 dsc !
4.52 '

Y = v

Volume of water vapor in sanﬂ)ln .N.
standard cunditions

Vusia = E)-04744ml..-.f.&_- Vi - /(3. 626 se

v, = 2&4 ml

C

Fractional mol1sture content of
stack pgas

0. 0902

Uyy = Veond

vm.sl.d V\vs td

Particle concentration 1n stack gas
on dry basis

c's = 0.01543 gr M = gratns/idne |
mg __vmsul

= 2.205 L0-¢ ..n = X 1O=* Iha/dsef
VmsLd

Stack gas volume flow rate on dry basis

Qs = 3600 (1-Dug) voag | Tsig . Py
(T, )avy . Pota

7. 5BEEZS  « i e

(A = sq.ft. v, = ft/sec)
Process rate or BTU rating P, =
Emission race Q c's - lbs/hr
Qs ¢'s = by
pﬁ

Isokinetic sampling rate

0.002727]_0_,_]]“;1_,_[_[__ Vla + !g Y ("lmr + __M_L'_.)
] = 1.667 min Ts mi. Tm 1.6
s ovsPsAn

(A, = , 000 17%(1.1‘1..) . 47'2' y 3




Ted = GO
Pard = 20,92 i, fHg

The Almega Corponarion

STACK_VOLUME FLOW_RATE CALCULATION SUMMARY

company: Shell ngcrst‘“ ¢L;\= C wpCTiTION o

LTI
source: () © qte.n - TEST OATC: Q¢&51 Q)

Dry molecular weight of stack gas

Mg = 0.44 (2€0,) + 0.32 /(’10,) + 0.28 (IN, + 2C0) )
S 1808 &1-45 2 29 l6Z 1b/1b-mole

Molecular weight of stack gas;y wet basis

A4 6 ‘, /55 T1b/Vb-mole

MS = Md (l = uws) + lu uws

Pitot tube coefficient

Cp (from calibration curve) = /8‘1

Average velocity head of stack gas, inches H,0

(/AF7) avg.

[-165F

Average absolute stack gas temperature

(Tg) avg. = ROSE-7°r + 460

(8.7 °R

Absolute stack yas pressure

Pg = P+ (Pg13¢/13.0)
(Pstat = YD in. H,0) = 20.0 & in. Hqg

Stack gas velocity

(Vs) avg. = (85.49) Cp (VAF) avg.
ft/sec.
Stack gas volume flow rate
60 VS AS (AS 3L’a:7 ft') aclm

Stack gas volume flow rate, dry basis

Qs = 3,600 (1 - B,) Vg A Tstd . Ps
' (Ts) avg . Pgygq

= | 7-— 5531(_0251( 10% dscf/h —
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July 11, 1991
Alta Batch 1.D.: 10506

Mr. John Conley
Almega West
2301 East 28th Street . =
Signal Hill, CA 90806

Dear Mr. Conley,

Enclosed are the results for ten MMS trains received at Alta Analytical Laboratory on June
28, 1991.  As per the chain-of-custody (C-O-C) these samples were to be extracted and
analyzed for polycyclic aromatic hydrocarbons (PAH) per CARB Method 429 using high

resolution mass spectrometry (HRMS). A rush turn-around time was requested for these
samples.

The following difficulties were associated with these samples. The pre-spike of d12-
benz(a)anthracene onto the filters by your field samplers was orders of magnitude higher
in concentration than that which is appropriate for HRMS analysis. Because of this the
internal standard recovery of d12-chrysene and d12-benz(a)anthracene used in the method
could not be calculated. This significant concentration of the d12-benz(a)anthracene also
resulted in interferences in the native channel for chrysene and benz(a)anthracene. In all
samples a detection limit was calculated for both samples using d10-pyrene as the internal
standard. It is common practice of ALTA to provide the pre-spiking for the MMS trains.
In the future, the field samplers will not need to do any pre-spiking. Sample ID. R2
5775/80 had a high concentration of anthracene as compared to the other samples. In some
instances the field blanks had greater concentrations of naphthalene than the samples. This
is due in large part to the napthalene contamination in the XAD material. The California
Air Resource Board is aware of this and is reviewing other options to deal with this
problem.

The following report consists of a Sample Inventory (Section I), Analytical Results (Section
II) and the Appendix. The Appendix contains a copy of the chain-of-custody, a list of data
qualifiers and abbreviations, and copies of the raw data (if requested).

Alta Analytical Laboratory Inc.

5070 Robert J. Mathews Pkwy., Suite 2
El Dorado Hills, CA. 95630

FAX (916) 933-0940 J
(916) 933-1640



If you have any questions regarding this report please feel free to contact me at (916) 933-
1640.

Sincerely,

ft
obert S. Mitzel
Director of Operations ~ -



ALTA

DATA QUALIFIERS & ABBREVIATIONS

Conc.
D.L.

F§s "% #

The amount detected is below the Method
Calibration Limit.

This compound was also detected in the blank.

The amount detected is less than five times the
Method Calibration Limit,

The amount reported is the maximum possible
concentration.

. The detection limit was raised above the Method

Calibration Limit due to chemical interferences.
This result has been confirmed on a DB-225 column.

This resulted has been confirmed on a SP-2331
column,

The signal-to-noise ratio is greater than 10:1.
Chemical Interference

Concentration

Detection Limit

" Not applicable

Signal-to-noise

See Cover Letter

Not Detected

Maximum Possible Concentration

Method Calibration Limit



AR
ALTA
POLYCYCLIC AROMATIC HYROCARBONS (PAH)
CALIFORNIA AIR RESOURCES BOARD METHOD 429
Sample ID: mm Date Received: 6/28/91 ICAL ID: [PNA
Lab ID: 10506-006-PAH Date Extracted: 7/02/91 QC Lot: LC0702M
Matrix: MMS Sample Amount: Sample Units: ng/sample
Compound - . Conc R.L Qualifier
Naphthalene 1800 B
Acenaphthylene . ND 50
Acenaphthene ) -ND 50
Fluorene 16 B
Phenanthrene 52 B
Anthracene 75
Fluoranthene 19
Pyrene 43
Chyrsene "ND 28 .
Benz(a)anthracene ND 70 .
Benzo(b)fluoranthene . ND 50
Benzo(k)fluoranthene ND 50
Benzo(a)pyrene ND 50
Benzo(e)pyrene NA
Indeno(1,2,3-c,d)pyrene ND 50
Dibenz(a,h)anthracene ND 50
Benzo(g,h,f)perylene ND 50
Analyst: %’_ﬂ - Pagelof2 Reviewer: _gg’_



POLYCYCLIC AROMATIC HYDROCARBONS (PAH)
CALIFORNIA AIR RESOURCES BOARD METHOD 429

1Y eo6ep
Sample ID: RZ 5769/74
Lab ID: 10506-006-PAH

Internal Standard: _ _
4, -Naphthalene
d, -Acenaphthylene

- d,5-Acenaphthene

d,,-Fluorene

d,; -Phenanthrene
d,o-Anthracene

d,;-Fluoranthene

d,o-Pyrene

d,;-Chrysene
d,,-Benz(a)anthracene
d,,-Benzo(b)fluoranthene
d,,-Benzo(k)fluoranthene
d,,-Benzo(a)pyrene
d;-Indeno(1,23-c,d)pyrene
d,2-Benzo(g.h,) perylene
d,,-Dibenz(a,h)anthracene :
Pre-spike Recovery Standard:
d,;-Benzo(e)pyrene
d,,-Terpheayl

Date Amalyzed: 7/09/91

L

108

107
107

Page 2 of 2

lifier
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ALTA
POLYCYCLIC AROMATIC HYROCARBONS (PAH)
CALIFORNIA AIR RESOURCES BOARD METHOD 429
/
Sample ID: &mi‘éé’ ” Date Received: 6/28/91 ICAL ID: [JPNA
Lab ID: 10506-007-PAH . Date Extracted: 7/02/91 QC Lot: LC0O702M
Matrix: MMS5 Sample Amount: Sample Units: ng/sample
Compound . Conc "R Qualiffer

Naphthalene 1800 B

Acenaphthylene ) ND 50

Acenaphthene TN 50

Fluorene 26 B

Phenanthrene 95 B

Anthracene 290 «

Fluoranthene 3

Pyrene 80

Chyrsene ND 20 b

Benz(a)anthracene ND 8.0 *

Benzo(b)fluoranthene ND 50

Benzo(k)fluoranthene 8.6

Benzo(a)pyrene ND 50

Benzo(e)pyrene NA

Indeno(1,2,3-c,d)pyrene ND 50

Dibenz(a,h)anthracene ND 50

Benzo(g,h,i)perylene ND 50

Pagelof2



POLYCYCLIC AROMATIC HYDROCARBONS (PAH)
AIR RESOURCES BOARD METHOD 429

CALIFORNIA
2P Cobow

Internal Standard:

d,-Naphthalene
d,-Acenaphthylene
d,;-Acenaphthene

d,; -Fluorene
d,;-Phenanthrene
d,o-Anthracene
d,,-Fluoranthene
d,o-Pyrene

d,,-Chrysene
d,,-Benz(a)anthracene
d,,-Benzo(b)fluoranthene
d,,-Benzo(k)fluoranthene
d,;-Benzo(a)pyrene

d,;-Indeno(1,2.3-c,d) pyrene

d,;-Benzo(g,h,/) perylene
d,,-Dibenz(a,h)anthracene

d,,-Benzo(e)pyrene
d,,-Terphenyl

Date Amalyzed: 7/09/91

Ao Y0

104
102

Page 2 of 2
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POLYCYCLIC AROMATIC HYROCARBONS (PAH)
CALIFORNIA AIR RESOURCES BOARD METHOD 429

Sample ID: R3 5793/98 . Date Received: §/28/9]1 ICAL ID: [PNA
Lab ID: 10506-004-PAH Date Extracted: 7/02/91 QC Lot: LOO702M
Matrix: MMS Sample Amount: Sample Units: ng/sample
Compound - - Conc R.L Qualifier

Naphthalene 1800 : B

Acenaphthylene - 1

Acenaphthene ' - -ND 50

Fluorene 28 B

Phenanthrene 93 B

Anthracene 1

Fluoranthene 28

Pyrene 72

Chyrsene ND 25 L

Benz(a)anthracene ND 79 : .

Benzo(b)fluoranthene 17

Benzo(k)fluoranthene ND 50

Benzo(a)pyrene ND 50

Benzo(e)pyrene NA

Indeno(1,2,3-c,d)pyrene 53

Dibenz(a,h)anthracene ND 50

Benzo(g,hJ)perylene 63

me% | . Pagelof2 Reviewer: _dpy,



POLYCYCLIC AROMATIC HYDROCARBONS (PAH)
CALIFORNIA AIR RESOURCES BOARD METHOD 429

d,-Naphthalene

d, -Acenaphthylene
d,;-Acenaphthene
d,;-Fluorene
d,;-Phenanthrene
d,,-Anthracene
d,;-Fluoranthene
dyo-Pyrene

d;-Chrysene
d,,-Benz(a)anthracene
d,2-Benzo(b)fluoranthene
d,,-Benzo(k)fluoranthene
d,,-Benzo(a)pyrene

d,-Indeno(1,23-c,d)pyrene

d2-Benzo(g,h D) perylene

d,, -Dibenz(a,h)anthracene

Isotopic Recovery Results
%R

79

100

§sEEEEEFaB

d., -Beuo(e)m
d,,-Terphenyl

Date Analyzed: 7/09/91

Page 2 of 2
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POLYCYCLIC AROMATIC HYROCARBONS (PAH)
CALIFORNIA AIR RESOURCES BOARD METHOD 429

Sample ID: m_zsci?f[ézm Date Received: 6/28/91 ICAL ID: JPNA
Lab ID: 10506-008-PAH Date Extracted: 7/02/91 QC Lot: LCO702M
Matrix: MMS Sample Amount: Sample Units: ng/sample
Compound __ Conc. R.L Qualifier
Naphthalene 2500 ] B
Acenaphthylene ) ND 50
Acenaphthene | -7 . . ND 50
Fluorene 59 B
Phenanthrene 29 B
Anthracene 20
Fluoranthene 1.1
Pyrene 6.1
Chyrsene ND 55 »
Benz(a)anthracene ND 2 s
Benzo(b)fluoranthene ND 50
- Benzo(k)fluoranthene ND 50
Benzo(a)pyrene ND 50
Benzo(e)pyrene NA
Indeno(1,23-c,d)pyrene ND 50
Dibenz(a,h)anthracene ND 50
Benzo(g,h,i)perylene ND 50

Amm:gm Pagelof2 Revluu-_q_




ALTA

POLYCYCLIC AROMATIC HYDROCARBONS (PAH)
CALIFORNIA AIR RESOURCES BOARD METHOD 429

v Cloloi/
Sample ID: R1+2 5781/87 BLK
Lab ID: 10506-008-PAH
Isotopic Recovery Results
Internal Standard: %R Qualifier
d,-Naphthalene 68 |
d, -Acenaphthylene _ 7
d,-Acenaphthene T . 71
d,;-Fluorene 76
d,;-Phenanthrene 76
d,,-Anthracene 61
d,; -Fluoranthene 100
d,o-Pyrene 98
d,,-Chrysene NA b
d,;-Benz(a)anthracene NA .
d,; -Benzo(b)fluoranthene 126
~ d,;-Benzo()fluoranthene ]
d,;-Benzo(a)pyrene : 104
d;;-Indeno(1,2,3-c,d)pyrene 104
d,;-Benzo(g,h,i) perylene _ %0
d,-Dibenz(ab)anthracene 2
Pre-spike Recovery Standard;
d,,-Benzo(e)pyrene 103
d,,-Terphenyl L]
Date Anatysed: 7/09/91

Anlm%‘_ | Page 2 of 2 m#_



AR
ALTA
POLYCYCLIC AROMATIC HYROCARBONS (PAH)
CALIFORNIA AIR RESOURCES BOARD METHOD 429
Coben
Sample ID: R3 5799/02 BLK Date Received: 6§/28/91 ICAL ID: IPNA
Lab ID: 10506-005-PAH Date Extracted: 7/02/91 QC Lot: LCO702M
Matrix: MMS Sample Amount: Sample Units: ng/sample
Compound .. Cone R.L Oualifier

Naphthalene 3600 B
Acenaphthylene . ND 5.0

Acenaphthene T Np 50

Fluorene ND 5.0

Phenanthrene 14 B

Anthracene ND 50

Fluoranthene ND 50

Pyrene ND 50

Chyrsene ND 3 .
»Benz(a)anﬂlm ND K) | .

Benzo(b)fluoranthene ND 50

Benzo(k)fluoranthene ND 50

Benzo(a)pyrene ND 50

Benzo(e)pyrene NA

Indeno(1,2,3-c,d)pyrene ND 50

Dibenz(a,h)anthracene ND 50

Benzo(g,h,i)perylene ND 5.0

Pagelof2

\,_/



POLYCYCLIC AROMATIC HYDROCARBONS (PAH)
CALIFORNIA AIR RESOURCES BOARD METHOD 429
Coqon
Sample ID:

Lab ID: 10506-005-PAH

&, -Naphthalene 76

d, -Acenaphthylene 77

d,,-Acenaphthene : . 81

d,,-Fluorene 81

d,;-Phenanthrene
d,;-Anthracene
d,,-Fluoranthene
d,y-Pyrene

d,;-Chrysene
d,;-Benz(a)anthracene
d,; -Benzo(b)fluoranthene
d,, -Benzo(k)fluoranthene
d,;-Benzo(a)pyrene
d,;-Indeno(1,23-c,d)pyrene
d,,-Benzo(g,h, ) perylene
d,,-Dibenz(a,h)anthracene

d,; -Benzo(e)pyrene
dy,-Terphenyl

2n 83 enZZBEEsa s

BB

Date Analysed: 7/09/91

Aulyu:gn& Page 2 of 2 » Reviewer: 4
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i A Coming Company
Enseco - Air Toxics Laboratory
. 9537 Telstar Avenue, Suite 118 » El Monte, CA 91731
™~ (818) 442-8400 * FAX: (818) 442-3758
July 10, 1991
ALMEGA WEST ANALYSIS NO.: A9117901-001/004
2301 East 28th Street ANALYSES: Volatile Organics by
Signal Hill, CA 90806 GCMS -~ Modified EPA TO14
ATTN: MR. CHARLES PETRISHE DATE SAMPLED: 06/24/91

DATE SAMPLE REC’D: 06/28/91

PROJECT: SHELL BAKERSfIELD' ' PROJECT NO.: C6823
COGEN

Enclosed with this letter is the report on the chemical and physiéal
analyses on the samples from ANALYSIS NO: A9117901-001/004 as shown above.

The samples were received by Enseco - Air Toxics Laboratory, intact and

with the chain-of-custody record attached.
Please note that ND means not detected at the detection limit expressed.
M ;ld(. &“‘d—
REVIEWE d APPROVED
e

. The Report Cover Letier is an integral part of this report.
This report pertains only 10 the samples investigated and doss not necessarily apply to other apparently identical or similar materials. This report is submitted for the exc’
use of the client to whom it is addressed. Any reproduction of this report or use of this Laboratory’s name for advertising or publicity purposes without authorization is pre’




ieco - Air Toxics Laboratory

r Avenue, Suite 118 ¢ El Monte, CA 91731
.8) 442-8400 « FAX: (818) 442-3758

AyFnseco —

A Coming Company

LABORATORY REPORT

{EST

it 28th Street

iill, CA 90806

fR. CHARLES PETRISHE

‘Dz R~1-410A/422-BTXE

ANALYSIS NO.: A9117901-001
ANALYSES: Volatile Organics by
GCMS - Modified EPA TO1l4
DATE SAMPLED: 06/24/91
DATE SAMPLE REC’D: 06/28/91
DATE ANALYZED: 06/28/91

- - SAMPLE TYPE: Air
QC BATCH NO.: MS101-9106281

Volatile Organics. by GCMS - Modified EPA TO1l4
Results Detection
younds ppb(vol/vol) Limit
tene ND 6
1ene 16 6
rlbenzene ND 5
11 Xylenes ND 10
The Report Cover Letter is an integral part of this report.

only to the sampies investigated and does not necessarily spply to other apparently identicat or similar materials. This report is submitted for the exclusive
hom it is addressed. Any reproduction of this report or use of this Laboratory’s name for advertising or publicity purposes without authorization is prohibited.
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Enseco -~ Air Toxics Laboratory

W 9537 Telstar Avenue, Suite 118 * E] Monte, CA 91731
~ (818) 442-8400 * FAX: (818) 442-3758

LABORATORY REPORT

ALMEGA WEST ANALYSIS NO.: A9117901-003
2301 Bast 28th Street

ANALYSES: Volatile Organics by
Signal Hill, CA 90806 GCMS - Modified EPA TO14
ATTN: MR. CHARLES PETRISHE DATE SAMPLED: 06/24/91
DATE SAMPLE REC’D: 06/28/91
DATE ANALYZED: 06/28/91
SAMPLE TYPE: Air

Sample ID: R-3-410A/422-BTXE _ QC BATCH NO.: MS101-9106281
Volatile Ofganics by GCMS - Modified EPA TOl4
Results Detection
nds ppb(vol/vol) Limit

Benzene ND 6
Toluene 22 6
Ethylbenzene ND 5
. Total Xylenes ND 10

The Report Cover Letter is an integral part of this report.
ﬂmummnmmnuwmnnummﬁmuwlnunwumxmaumwawwmmuwumwwmmuadMWWMMW&ﬂmmmmhammmmmmnummn
moofm.cﬁomtowhomimlddvmod.Awmdmmwwdmhummsmmmgwmwmmmhmuamispmhibitod.



Enseco - Air Toxics Laboratory

9537 Telstar Avenue, Suite 118 * El Monte, CA 91731
(818) 442-8400 » FAX: (818) 442-3758

LABORATORY REPORT

ALMEGA WEST

ANALYSIS NO.: A9117901-004
2301 East 28th Street ANALYSES: Volatile Organics by
Signal Hill, CA 90806 GCMS - Modified EPA TOl4
ATTN: MR. CHARLES PETRISHE DATE SAMPLED: 06/24/91
DATE SAMPLE REC’D: 06/28/91
DATE ANALYZED: 06/28/91
- - SAMPLE TYPE: Air

Sample ID: 410A/422-BTXE BLANK ) QC BATCH NO.: MS101-9106281
Volatile Organics b - Modified 14
Results . Detection
Compounds ppb(vol/vol) Limit
Benzene ND »6
Toluene 10 6
Ethylbenzene ND 5
Total Xylenes ND 10

The Report Cover Letter is an integral part of this report.
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Enseco - Air Toxics Laboratory

' B 9537 Telstar Avenue, Suite 118 » El Monte, CA 91731
~ (818) 442-8400 » FAX: (818) 442-3758

LABORATORY REPORT

ALMEGA WEST

ANALYSIS NO.: A9117901
2301 East 28th Street ANALYSES: Volatile Organics by
Signal Hill, CA 90806

GCMS - Modified EPA TO14
ATTN: MR. CHARLES PETRISHE DATE SAMPLED: 06/24/91

DATE SAMPLE REC’D: 06/28/91
SAMPLE TYPE: Air

QC BATCH NO.: MS101-9106281

QC SUMMARY
Volatile Organics by GCMS

Modified EPA TO1l4

Laboratory Duplicate
Control Sample Control Sample
Compoynds 3 Recovery 3 _Recovery RPD
Methylene Chloride 102 104 2
1,1-Dichloroethene 99 108 11
Trichloroethene 101 107 5
Toluene 102 105 2
1,1,2,2-Tetrachloroethane 92 97 5
Limits 80 - 115 80 - 115 20
The Report Cover Latter is an integral pert of this report.
This report pertains only to the sam

ples investigated and does not necessarily apply to other apparently identical or similar materials. This report is submitted for the exciusive
use of the client to whom it is addressed. Any reproduction of this report or use of this Laboratory’s name for advertising or publicity purposes without authorization is prohibited.
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The Almega Corporation

APPENDIX I

Ficld Tcst, Laboratory Analytical Data, and
Chain of Custody Shcets - Steam Gencerator






The Almega Corporation

PARTICULATE CALCULATION SUMMARY

COMPANY : ‘ngGLL g £p gﬂ!dﬂg/:'/é’w REPETITION No: _ LA M -/
SOUKRCE : AL EATD TEST DATE: &/ 2’@[’2[

ENGLISIE UNITS
€20.02 in, Ng(GO_°r)

Volume ol sample at standard
conditiuns on dry basis

= /4b_'é4@ dsc !

Volume of water vapor in sanple at
standard conditions ’ -

Vwsty  * E) 04744cu. 0. | V), = Zl. 042 sef

[
ml

Vlc = N 552 ml

Fractional moisture content of
stack pas

Dyy = Ve, - O, /505

Vmstd v

wxs Ll

Particle councentration in stack gas
on dry bhasis

c's = 0.01543 pr n__ = prrarns/dned
m" m\ld

= 2.205 10-* _Mp = x 107" |bs/dse !
thld

Stack gas volume llow rate on dry basis

Qs = 3600 (1-Byy) va | Tsig . Py
' (Tylavg - Py

O: 4407// x 10° dsci/he

(A, = sq. e, vV, = lt/sec)
Process rate or BTU rating Py =
Emission rate Qq C's - Lbs/hr
Qg ¢'s = 1hsy
P
w

Isokinetic sampling rave

0.002727 jn. lig.cu, L, ‘Vla s Yoy ("lmr , ,ML_)
ml.'ﬂ T"' i

I = 1.667 min) Tg
Sec OVSPSA"

.__45'5 h

(Aﬂ = 1000524/ sq.fe.) -



The Almega Conponartion

Tand o~ GOUE

STACK VOLUME FLOW_RAYE CALCULATION SUMMARY

COMPANY: ge!& @g._.kc(; ;‘Q&

sourct: Sdrgeont (e neteX o

Dry molecular weight of stack gas

Mg = 0.44 (1C0,) + 0.J2 (20,) + 0.20 (IN, + XCO)

\ D

2.5

Molecular weight of stack gass wet basi

Pitot Lube cocefficienl

Cp (from calibration curve)

Average velocity head of stack gas, inches H,0

(/AP) avg.
Average absolule stack gas temperature
(Tg) avg. = ZO? °F + 460
Absolute stack yas pressure

PS = Pu + (PSLdt/IJ'G)

A9

Stack gas velocity

(Vg) avg. =

volume flow rate
(Ag ‘}:7—77 ft*)

Stack gas volume flow rate, dry basis

Stack gas

60 Vg Ag

S

(05.49) Cp (/AP) av.

Tetd

Pard - 2092 i, fHy
REPCTITION NO: P\QA-\‘\;
TEST DATL: &/ 2@/ 91
= &q 7 L.’ 1u/1b-mole
= 9\7 :qtgf 1b/1b-mole
. .84
= .907%

Zéz-a “R

= Q;K‘75‘7427 in. Hg
(Ts) avg.
s Mo
: 5 4._5?5 ft/sec.
s /45 IQD acfm

Qg = 3,600 (1 -B,) Vg As |.
w i

s) avg

. Ps
- Pora

. 490711 «w0caseim




PARTICULATE FIELD DATA

AMBIENT TEMPERATURE <K )

PLANT (4

DATE 0/2(51 7{ :

orerator /Y7, 1) o S

LR P

t worm

BAROMETRIC PRESSURE _‘Qf? 1<

. ASSUMED MOISTURE, 3 /¢

STACK N0. Aot Looprredor

run No. /= 44

sapLe Box no. Sovj £

METER 80X N0, ‘SO | !

METER aH @ __/- 4»7;/9

PROBE LENGTH, in. __ GO

DX XN

Etx XXX

NOZILE DIAMETER, in.. (D B/O 3/0

STACK DIAMETER, in.. s 35.25

SCHEMATIC OF STACK

WARAX

PROBE HEATER SETTING ASOT. 3 S

HEATER 80X semuegSOi' 2 S

scpFACTR _» B Y

CROSS SECTION

‘ PRE_TEST LEAK CHECKS

KTER _ OO0 8 AS

in. Hq
va .99 FILTER NO. :;:::s t’j 1. 4.0
TIME START = _j ™ To Ay FILTER-TARE WEIGHT _ s=————""— pg, 2K
STATIC s n - . ove .
i e Jf‘f:”:fo i mAnF.o__ Ep tnar:',o fo M“DNLTET or | ourltrer 75;':' Tﬁ%f, (V'A"CU”L;()
\ | o [4/9 [QTL9.JA0 LOBIR 994192 | » [¢S | &
2. ] 0 291 .23 17 152%.4] 96 92 232162 | &
> |10 315 1 .23 L1272 gras| (I | 92 |70 [ 60 | o
o | %o (3% | .27 [ 43 Sem.0| UG | 97 |29y | &] b |
S | Y 313 | .21 143 19954 | WD | joul 276 | 64 [ Lo
e | so Sl1e| 27 L-H31603.2] 19 | oY | 2% | ¢4 1
-7 ) 31t WY 4SS 1609l l20 | (da] 270 1,0 U
7 | 720 2y | .27 LS Wele 91I3S [ Lla 262 ] 6( |7/
~ g | g0 29| 25 [.301623.7] 1va it | 285 [ oy [ UL
L9 | a0 0S| .24 L2] 1670.¥] {3G]| i1ze | 20| ¢5 (1]
L | (00 L] 2D Il [e37 9 13a] 12 0] 26 ¢6 [ t1
(2110 DSOS 2L fl _104q.4] 140 [ 201372 6 (10
L3 | 20 Joée| .26 13516508 1320 | 125! 156 o6 |U
< | (30 204 | 26 .251657.¢] 136 | 122 | 26| ¢ 7 | 1
s | (40 Spe| - 2¢ . 3%/¢eq| 139 | NS 25 0] ¢33 [ 13
(e [ (S0 32 |. L% LS lell.e| fyf [ 125 (230 ¢6 | U
(7] (¢0 700 | .30 [-8367¥.91 (39 | w1 | 2%o | &G | I
(9 (720 oL | .3\ L—L»% eve 4] yo (22 1276 Gge 13
\ [ (90 2006 }% L-851693.9] (vS[12% [ 275 |66 | (3
10 | (990 2d2] .2 [M5[70l. 0] vvi3Tdg | 24S 6l |\
2| wo aq | 2% (-45170%. 71 (37 [ 1275 [ 2wg L3
L[ 20 Le(] 26 3614 13a [ 2 165 166 112
Y220 3151 .22 V- 172320 (29|l [ 220 | ¢o 1\
we | 230 S| .22 [\ 7. W |2 ¢o | (¢
& | 240 201.2 ,207%). 3NS77¢.14 259 |
\_/’ -
« ‘b5103® TEST
T B0 - 3 ! ~ E l:] ,'— X 3 ~~——20sT TEST LEAK CHECKS
Af ) ,ﬂ‘w TR _ D D00 A in #g
PITOTS 202 in. 8,0
| vouwe oF Liguio oL SLIG L] c)ﬁqb ORSAT 2
— WATER COLLECTED ”‘i" al 3 . ) 7
T TS O [ onsat measunewent [T [ co, | 0, | co | W,
TR | 5O (/00 300 ' 1 10 5O
LIQUIO COLLECTED 2
TOTAL VOLUME COLLECTED :




The Almega CorporaTion

PART ) CULATE c { N
¢
compant: SSHBLL BEQ PAKSLSFIELD  ppemition no: LRMHZ
SOUNCE : M BNESEATOE TEST DATE: &/26 /8/
ENGLISH UNITS
: £29.92 in, GO )
Volume of sample at standard
condiLiuns on dry basis
- 150. 043 dsc |

Volume of water vapor in s&ﬁblu at
standard conditions T
Vwsta = E)-(M'I""E.!'.:."_L Vie = Z&’ 70/ sef

mi

Vlc = éQ:i ml
Fractional moisture content of
stack pgas
U'S = v“’i'_L'»l = ;QI /é Ob \ -
vm.-sl(l vwsul ]
Particle cuncentration in stack Kas
on dry basis
c's = 0.01543 gr L = grans/dnel
m? __Ymst.d
a 2.205 10-* .,__,”g = x 10=* |bs/dserl

Vmstd
Stack gas volume flow rate on dry basis
Qs = 3600 (1-Byg) VA | Tsig . Py = 0‘4455 X 10* dscf/hr

' (Tydavg - Py g
(Ag = sq.lt. Vg (t/sec)
Process rate or BTU rating Py =
Emission rate Q, ¢'s - 1bs/hr

Qg ¢'s a 1bs/

pW

Isokinetic sampling rate .
0.002727 fn.digecu. (0 Vi) ¢ Ym Yy (Puar o A ~
T mi.°n Tm 13.6
s

] = (?.667 min

Nee OVgP A,

(Aq

6977'33 %

* 'CW:M’&SZ&‘/ sq.0t,) =

':,\ e ?



PToitd = GO
It = 20 92 inl fH

The Almega Corporarion

STACK_VOLUME FLOW_RATE CALCULATION SUMMARY

COMPANY : ﬂd&kﬁa&_& REPCTITION NO: QAA"\"Q\
SHAecm (—encerekor

SOUNCE : TEST DATL: bj&(:/‘“

Dry molecular weight of stack gas

My = 0.44 (1C0,) + 0.232 (x0,) + 0.28 (IN, + 1CO)
X 3.5 F6-5

Molecular weight of stack gusy wet basis

9\9,7 Ll Ib/1b-mole

a7'85 1b/1b-mole

Mg = Mg (1 - Byg) + 18 B

Pitot tube coefficient

C, (from calibration curve) = '%L!

p

Average velocity head of stack gas, inches H,0

(/aP) avg.

-S239

Average absolute stack gas temperature

(TS) avg. = :EIL_ZD °F + 460 . =.—M_— R
Absolute stack gas pressure
Pg = Py + (Pgar/13.6)
(Pstar = .19 in. H,0)

Qal'qq in. Hg

Stack gas velocity

(Vg) avg. = (85.49) Cp (/AF) avg. [ (Ts) ave.

= ’36.&@% ft/secc.

Stack gas volume flow rate

60 Vg A (Ag =G.,Z77.ft') = }4, 7Jb acfm

Stack gas volume flow rate, dry basis

Qs = 3.600 (1 - B,c) Vg Ag Tstg . Ps
—_

] 49887 x10¢ ascisn




PARTICULATE FIELD DATA

>un1§«§\e_l'z'

JATE

-OCATION
WPERATOR

ég.&/ B o
STACK NO. év( 71 .

RUN NO. _Q’PA-H |

SAMPLE BOX NO. |

ASSUMED MOISTURE, %
PROBE LENGTH, in. _6 O
NOZZLE OIAMETER, in. DD BMl. 31T

STACK DIAKETER, fn. 2t 35.25

AMBIENT TENPERATURE 5O

? NORTH

SCHEMATIC OF STACK

BAROMETRIC PRESSURE 924%

(O

prose weaTer serting 250 £aS

CROSS SECTION

+

&

{
Is

ETER 80X NO. %_ﬂ_ HEATER Box seTTING DD LS, PRE TEST LEAK CHECKS
«Rane__LLBELD 4 Cp FACTOR vf)—/‘lf MTER OO0 8 2D in g
Y .99 5; FILTER NO. — PITOTS e 2 in W
— — ORSAT a X
TIME START = _ 2 VS FILTER_TARE WEIGHT ng.
STATIC
' 9 ,7'_“?3”:% - " n’,g sp " :.o o mTE-T o | ourteres 2;;': . ,"E":,',ﬂ.l, (vi‘ nct::)
1 ¢ .19 (3l 27 (H3]|7%0t4 w2 | [{O0 210 [ee | IO
v | {4 313 1 .27 LS Dy3. sl Ly | (2 1210 1 62 | kO
2 | 20 3l | .28 lyusho.ulize lre 1215 | 66 | 1]
Yy | 3¢ 3[51 2% YK T7-1139 lizg (27201 <4 11
S | 40 2 (0 | %0 1.55[763.0| 159 (116 260 | G & a8l
Y/ 12| .3 LeSi771.\l29 (129 1260 | €1 1Y
7 160 2132 | .32 170 1779.51/90 (25 [2%0 [ é7 | 19
£ |70 314 .%o 1.SS1795.1( 93 11 [2%0 |27 i
q 0 17| 2% 1451772.0] («0 (125 272 671 e
10 |s0 31M] .29 I[.45koo. (| 132 (123 |66 | 67 | I«
(L | (o0 2/} .2¥ [vusgat.ol 146 (223 [270 [ 67 [ 1«
(z 11)¢ 31y 1 .28 | USHITKZ] (96 Tizy [296] &7 | 14
A2 /20 3 1 .25 L30(Y2 17 \31 |26 (260 &7 (13
14 1/32 Y0 | 25 1.30 1g2vr.d{ 172¢ | }22 | 2506l 67 [\
1€ 1140 314 [ .2C L3S §3S.v 1311\ | t7s| &7 | 13
g (g0 379 25 L30f92.¢| 2%/ | it] | x99 671 | 1>
17 1160 220 | .2C L3SRBYA4 139 127 w067 | (3
1€ 120 320 | .2¢ Lusipse.d| (»a|lir 250 67 [ (2
11 ¢ 209 | .30 L-S5K63.5 1139 1120 | 235 &6 | i1
0 1194 3\Q | .30 1.5S 1g20.9 149 [ 12]) 1230 | €7 114
RYREYY 3171.26 .35 979.21LIC (RO (239l ¢2 [ (3
22 |20 2T |, 45 ggs. 0|31 [N [230] @7 | |4
23 (210 3| .1 .20 lggadf B0 Tuy 3o 7 (2
1LY J (Y |.2 I sy [t 25 | ¢ | ||
aw [ 160 SBN/ .4279 1. B
é' BOV ~TPUST_TEST LEAK CHECKS
TIME ENO = b
(I‘U)%q wter (9000 AD in. wg
INPINGER PITOTS T e 32 i no
VOLUME OF LIQUID VOLUME SILICA GEL ORSAT =y
WATER COLLECTED | , . ““:'" 7N
— NS | omsar measunenent | rine | co, [ o, | 0 |
- WAL | o O | /00 [ ! (O 5.
N\ LIQUID COLLECTED 2
YIAL VOLUME coLLECTED :

)




The Almega CorponaTion

PANT I CUIL 2 : ay

compant: SRLL  PAKBESFT 1D REPETITION No: __ [PAM- 3
sounce: __STRAM (8 BIBEATEL TEST DATE: _p/27/9/

ENGLISI UNITS

(20,92 jn, M0 *K)

Volume ol sample at standard
conditions on dry bhasis

= {j:?q' :72255- dsct

Volume of water vapor in saﬁpln at
standard conditions -

Vwsty = E L04744¢u. 1L Vie 2 24 ! Gw sl

C
ml

Vie = S20  m

Fractional moisture content of
stack pas

©./50]/

"ws = v“..-_Lll
v + vV

mstd wsLd

Particle concentration in stack gas
on dry basis

c's = 0.015343 pr _ = ricinsg/dae |l
m msLd

s 2.205 10-* _Mp = x 10=" Ihs/dser
Vmbld

Stack gas volume flow rate on dry basis

Qs = 3600 (1-Dyy) VA, |._Tsig . Py
(T davy . Pord

. 47/0? X 10% dscf/hr

(A = sq.ft. V., = (t/sec)
Process rate or BTU rating Py =
Emisslon rate Qq c's = Lbs/hr
Qs ¢'s - ibs/
. Py

Isokinetic sampling rave .
)] 002727}_9_,_[[3_,_;“,“,, VlD + _v_n_n Y ("lmr + __MI_)
T

o= (1.667 min) T " m 138
Nee OVSPSAn

(An =, 000542/ sq.11.) . 92'3 1,

R



Tatd = GOV
Pabd = 20,92 in, Sl

The Almega Corporarion

STACK VOLUME FLOW _RATE CALCULATION SUMMARY

—
conPANY:SJg_gM__BgJQﬂgSA__ wepcTiTion no: _ QA=
souncE: Seewn (—encre Aol TEST DATL: YAV /?j
& 7

Dry molecular weight of stack gas

My = 0.44 (1C0,) + 0.32 (20,) + 0.28 (1IN, + 2CO) '

= Q\Q‘-]L'[ 1b/1b-mole

Molecular weight of stack gasy wet basis

Mg = Mg (1 - Byg) + 18 By - U 7-975 1b/1b-mole
Pitot tube coefficient

C, (from calibration curve) = . Z{i
Average velocity head of stack gas, inches H,0

(/aF) avg. = L BER
Average absolute stack gas Lémperaturc R

(Tg) avg. = M°Fl+ 460 = ‘77DL$ “R

Absolute stack gas pressure
Pg = Py + (Pgrae/13.0)
(Pstut = ',7 lﬂ. H,O)

- &Q°qJ@ in. Hg

Stack gas velocity

(V) avg. = (05.49) Cp (/AP) avg.

2 23 . ! ___ fu/sec.

Stack gas volume flow rate
60 Vo Ay (Ay =(p.7p)ft?)
Stack gas volume flow rate, dry basis

Qs = 3,600 (1 - B,) Vg Ag Tstd . Ps
(Ts) avg . Pstd

- A2/ Db x 106 ascim

/‘3_1. Q@ 7/ acfm




PARTICULATE FIELD DATA

T NORTH

SCHEMATIC OF STACK

AMB [ENT TEMPERATURE ‘7{)
BAROME TRIC PRESSURE 29.95
| O

PLANT

/ 9
__-OCATION f&&o._ﬁiﬂ!._w

ASSUMED MOISTURE, 1

7‘70(7(

=

OPERAIOR M /OJﬂms PROBE LENGTH, in. éO

stack no. SAm. (e~ NOZZILE DIAMETER. in..318. il 2D "(

o no.  —PAH STACK DIAMETER. in. A5~ 35.26

cpie sox no. | proE HEATER SETTING A0 ras CROSS SECTION

METER BOX NO. 1{ weater sox serTine AT T AS PRE_TEST_LEAR CHECKS

METER aH @ [ (39 A Cp FACTOR L 8/L’ METER -, D EID8 93@ 0. HQ
- .99< ) FILTER NO. — prrors ___ O 0 2 1. 4,0

AN ORSAT O/

TIME START = ___ 2:690 FILTER TARE WEIGHT " _ mg.

: g 9 ";:z?:‘l’éfo 1: mA:,P P mh:,ol o m.?r °F ourI?Pr ?:E': ,"E‘::';?I, (v:nc%l;)
_I_ 9] [b 225 1,39 O Botgid 2% |25 250 6 [o
2 119 AU | A0 1.0 924 | 92 | D rﬁfi L6
3 129 | . 220 | .27 [43 9541 96 1 S( [ass [ 62 /!
y 130 212 1270 143 6.2 12 | 9S nesS ﬁ_zg
S 149 212 1.3% [4S 1IR3 j"’% (O oS 2
_g o) 212 .28 £.50 19374 1{AS | 109 220 %3 “&f

0 20| 1.3l 765 [J4l.bll 39 | (L O 160 | &4 || S

1720 309 1.31 Les 15y 11/R32 | folaes 16y 1S
2k _% __1zg 12 1.906ISRe il 7128 S G
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ALTA

July 11, 1991
Alta Batch 1.D.: 10506

Mr. John Conley

Almega West s
2301 East 28th Street

Signal Hill, CA 90806

Decar Mr. Conley,

Enclosed are the results for ten MMS trains received at Alta Analytical Laboratory on June
28, 1991. As per the chain-of-custody (C-O-C) these samples were to be extracted and
analyzed for polycyclic aromatic hydrocarbons (PAH) per CARB Method 429 using high

resolution mass spectrometry (HRMS). A rush turn-around time was requested for these
samples.

The following difficulties were associated with these samples. The pre-spike of d12-
benz(a)anthracene onto the filters by your field samplers was orders of magnitude higher
in concentration than that which is appropriate for HRMS analysis. Because of this the
internal standard recovery of d12-chrysene and d12-benz(a)anthracene used in the method
could not be calculated. This significant concentration of the d12-benz(a)anthracene also
resulted in interferences in the native channel for chrysene and benz(a)anthracene. In all
samples a detection limit was calculated for both samples using d10-pyrene as the intcrnal
standard. It is common practice of ALTA to provide the pre-spiking for the MMS trains.
In the future, the field samplers will not need to do any pre-spiking. Sample ID. R2
5775/80 had a high concentration of anthracene as compared to the other samples. In some
instances the field blanks had greater concentrations of naphthalene than the samples. This
is due in large part to the napthalene contamination in the XAD material. The California
Air Resource Board is aware of this and is reviewing other options to deal with this
problem. '

The following rcport consists of a Sample Inventory (Section I), Analytical Results (Section
IT) and the Appendix. The Appendix contains a copy of the chain-of-custody, a list of data
qualifiers and abbreviations, and copies of the raw data (if requested).

Alta Analytical Laboratory Inc.

5070 Robert J. Mathews Pkwy,, Suite 2
El Dorado Hllls, CA. 95630

FAX (916) 933-0940
(916) 933-1640



If you have any questions regarding this report please feel free to contact me at (916) 933-
1640.

Sincerely,

obert S. Mitzel
Director of Operations - -



D.L.

S/N

FgE

: ———
- . ... ALTA

DATA QUALIFIERS & ABBREVIATIONS

The amount detected is below the Method
Calibration Limit,

This compound was also detected in the blank.

The amount detected is less than five times the
Method Calibration Limit.

The amount reported is the maximum possible
concentration.

. The detection limit was raised above the Mcthod

Calibration Limit due to chemical interferences.
This result has been confirmed on a DB-225 column.

This resulted has been confirmed on a SP-2331
column,

The signal-to-noise ratio is greater than 10:1.

Chemical Interference

Concentration

Detection Limit

Not applicable

Signal-to-noise

See Cover Letter

Not Detected

Maximum Possible Concentration

Method Calibration Limit



POLYCYCLIC AROMATlé HYROCARBONS (PAH)
CALIFORNIA AIR RESOURCES BOARD METHOD 429

METHOD BLANK

Lab ID: 10506-MB-PAH _
Matrix: MMS

ng poun Q
Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Chrysene
Benz(a)anthracene
Benzo(b)fluornnthene
Benzo(k){luoranthene
Benzo(a)pyrene
Benzo(e)pyrene
Indeno(1,2,3-c,d)pyrene
Dibenz(a,h)anthracene
Benzo(g.hj) perylene

Analyst: 3@1{-‘

Date Received: NA
Date Extracted: 7/02/91
Sample Amount: Sample
Conc. R.L
4
ND 50
- ND 5.0
64
18
ND 50
ND 50
ND 50
ND 50
ND 50
ND 50
ND 50
ND s0
NA NA
ND 50
ND 50
ND 59
Page 1 of 2

ICAL ID: IPNA
QC Lot: LC0O702M
Units: ng/sample

Qualifier

Reviewer: "4



POLYCYCLIC AROMATIC HYDROCARBONS (PAH)
CALIFORNIA AIR RESOURCES BOARD METHOD 429

METHOD BLANK
Lab ID: 10506-MB-PAH

Internal Standard: _
d,-Naphthalene
d, -Acenaphthylene

d,,-Acenaphthene
d,-Fluorene

dy -Phenanthrene
d,-Anthracene
d,,-Fluoranthene
d,o-Pyrene

d,;-Chrysene
d,,-Benz(a)anthracene

d,, -Benzo(b)fluoranthene
d,, -Benzo(k)fluoranthene
d,,-Benzo(a)pyrene
d,,-Indeno(1,2,3-c,d)pyrene
d,, -Benzo(g,h ) perylene
d,, -Dibenz(a,h)anthracene

Pre-spike Recovery Standard:

d,,-Benzo(e)pyrene
d,, -Terphenyl

Date Analyzed: 7/09/91

Analyst: %_

|

.
|

Recovery R

%R

70

8 £

114
115

2 v 3

88 & 8

NA
NA

Page 2 of 2

It

Qualifier

ALTA
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ALTA

POLYCYCLIC AROMATIC HYDROCARBONS (PAH)
CALIFORNIA AIR RESOURCES BOARD METHOD 429

LCS RESULTS

Lab ID: 10506-LCS1/L.CS2
Matrix: MM3S

COMPQUND

Naphthalene T
Acenaphthylene

Acenaphthene -
Fluorene |
Phenanthrene

Anthracene

Fluoranthene

Pyrene

Chrysene

Benza(a)anthracene
Benzo(b)fluoranthene
Benzo(k)Muoranthene
Benzo(a)pyrene

Benzo(e)pyrene
Indeno(1,2,3-c,d)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i) peryiene

Date Received: NA
Date Extracted: 7/02/91
Sample Amount: Sample

LCS1 LCS2

%R %R
114 112
114 ' 113
120 116

127 123
131 121
118 106
119 117
120 118
9 108
124 116
118 116
122 114
1m 107
NA NA
121 124
138 128
128 123

Page 1 of 2

ICAL ID: IPNA

QC Lot: LCO702M
Units: NA

RPD
%

18
0.8
34
32
79
11
1.7
17
5.9
6.7
17
68
28
NA
2.4
75
40

. -



. ALTA

POLYCYCLIC AROMATIC HYDROCARBONS (PAH)
CALIFORNIA AIR RESOURCES BOARD METHOD 429

LCS RESULTS

Lab ID: 10506-LCS1/LCS2
Isotopic Recovery Resul
. LCS1 LCS2
Internal Standard: %R %R
d,-Napththalene 86 . 78
d,-Acenaphthylene - 74 72
d,;-Acenaphthene 78 76
d,;-Fluorene . 74 75
d,y-Phenanthrene 67 73
d,o-Anthracene 49 47
d,;-Fluoranthene ” 101
d,,-Pyrene T 9
d,,-Chrysene 118 122
d,;-Benz(a)anthracene 65 81
d,,-Benzo(b)fuoranthene 14 128
d,,-Benzo(k){luoranthene . 87
d,,-Benzo(a) pyrene 89 75
d,;-Indeno(1,2 3-c,d) perylene 121 127
d,,-Benzo(g.h,J) perylene % 103
d,,-Dibenz(a,h)anthracene 108 117

Date Amalyzed: 7/09/91

Analysqgm, Page 2 of 2 mﬁ%



ALTA
POLYCYCLIC AROMATIC HYROCARBONS (PAH)
CALIFORNIA AIR RESOURCES BOARD METHOD 429
ETra - EA '
Sample ID: R1-5807/5811 Date Received: 6/28/91 ICAL ID: IPNA
Lab ID: 10506-001-PAH Date Extracted: 7/02/91 QC Lot: LCO702M
Matrix: MM5 Sample Amount: Sample Units: ng/sample
Naphthalene 1700 ' B
Acenaphthylene ) 22
Acenaphthene - 85
Fluorene 76 B
Phenanthrene 170 B
Anthracene 18
Fluoranthene 47
Pyrene 66
Chyrsene ND 12 .
Benz(a)anthracene ND 18 .
Benzo(b)fluoranthene 30
Benzo(k)fluoranthene 72
Benzo(a)pyrene ND 50
Benzo(e)pyrene NA
Indeno(1,2,3-c,d)pyrene 14
Dibenz(a,h)anthracene 4 ND 50
Benzo(g,h,i)perylene 1
Analyst: m Page 1 of 2 Reviewer: _m’_



ALTA

POLYCYCLIC AROMATIC HYDROCARBONS (PAH)
CALIFORNIA AIR RESOURCES BOARD METHOD 429

STm Gua,
Sample ID: R1-3807/5811
Lab ID: 10506-001-PAH
Isotopic Recovery Results
Internal Standard: __ %R Qualifier
d,-Naphthalene 61
d, -Acenaphthylene ) 74
d,;-Acenaphthene T . 74
d,;-Fluorene 97
d,;-Phenanthrene 101
d,o-Anthracene 78
d,;-Fluoranthene 69
d,o-Pyrene 68
d,,-Chrysene NA *
d,,-Benz(a)anthracene NA he
d,, -Benzo(b)fluoranthene 88
d,;-Benzo(k)fluoranthene 94
d,, -Benzo(a)pyrene 85
d,;-Indeno(1,2,3-c,d)pyrene 80
d,,-Benzo(g,h,i)perylene ”
d,,-Dibenz(a,h)anthracene ' 8s
Pre-spike Recovery Standard:
d,, -Benzo(e)pyrene 106
d,,-Terphenyl 106
" Date Amalyzed: 7/09/91
Analyst: gm_ Page 2 of 2 Reviewer: 4y
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ALTA
POLYCYCLIC AROMATIC HYROCARBONS (PAH)
CALIFORNIA AIR RESOURCES BOARD METHOD 429
ST Gu N
Sample ID: Date Received: 6/28/91 ICAL ID: IPNA -
Lab ID: 10506-003-PAH Date Extracted: 7/02/91 QC Lot: LCO702M
Matrix: MMS Sample Amount: Sample Units: ng/sample
Compound Cone, R.L. Oualifier
Naphthalene 3500 B
Acenaphthylene 65
Acenaphthene 15
Fluorene 82 B
Phenantbhrene 200 B
Anthracene 13
Fluoranthene §7
Pyrene 110
Chyrsene ND 20 *
Benz(a)anthracene ND 18 b
Benzo(b)fluoranthene 26
Benzo(k)fluoranthene 838
Benzo(a)pyrene 84
Benzo(e)pyrene NA
Indeno(1,2,3-c,d)pyrene 18
Dibenz(a,h)anthracene ND 50
Benzo(g,h,i)perylene 11
Analyst: gm Page1 of 2 Reviewer: _M#_



Amu—
ALTA

POLYCYCLIC AROMATIC HYDROCARBONS (PAH)
CALIFORNIA AIR RESOURCES BOARD METHOD 429

STmGeal
Sample ID:
Lab ID: 10506-003-PAH
Isotopic Recovery Results
Interpal Standard: %R Qualifier
d,-Naphthalene 65
¢, -Acenaphthylene . 28 HJI
d,;-Acenaphthene o : 80
d,o-Fluorene 106
d,;-Phenanthrene 114
d,-Anthracene 86
d,;-Fluoranthene 76
d,q-Pyrene 76
d,,-Chrysene NA .
d,,-Benz(n)anthracene NA b
d,, -Benzo(b)fluoranthene 128
d;,-Benzo(k)fluoranthene 122
d,,-Benzo(a)pyrene 100
d,,-Indeno(1,2,3-c,d)pyrene 112
d,,-Benzo(g,h,i) perylene 87
d,,-Dibenz(a,h)anthracene 127
Pre-spike Recovery Standard:
d,,-Benzo(e)pyrene 104
d,,-Terphenyl 102
Date Asalysed: 7/09/91
Analyst: gm Page 2 of 2 Reviewer: oy
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ALTA
POLYCYCLIC AROMATIC HYROCARBONS (PAH)
CALIFORNIA AIR RESOURCES BOARD METHOD 429
Sample ID: R3 582539 " Date Received: 6/28/91 ICAL ID: IPNA
Lab ID: 10506-009-PAH Date Extracted: 7/02/91 QC Lot: LCO702M
Matrix: MMS Sample Amount: Sample ‘Units: ng/sample
Compound - . Lonc R.L Qualifier
Naphthalene 2500 B
Acenaphthylene - ND 50
Acenaphthene - ND 50
Fluorene 13 ‘B
Phenanthrene 40 B
Anthracene ND 50
Fluoranthene 9.6
Pyrene 16
Chyrsene ND 37 s
' Benz(a)anthracene ND 6.0 .
Benzo(b)fluoranthene 70
Benzo(k)fluoranthene ND 5.0
Benzo(a)pyrene ND 50
Benzo(e)pyrene NA
Indeno(1,2,3-c,d)pyrene ND 50
Dibenz(a,h)anthracene ND 50
Benzo(g,b,i)perylene ND 50

Anly:t:%_ Page 1 of 2 Reviewer: sy
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POLYCYCLIC AROMATIC HYDROCARBONS (PAH)
CALIFORNIA AIR RESOURCES BOARD METHOD 429
STen GoA :
Sample ID: R3 5825/29
Lab ID: 10506-009-PAH

ic Recow:

Internal Standard: _ %R Qualifier
d,-Naphthalene 57
d;-Acenaphthylene _ 68
d,;-Acenaphthene - T - 66
d,o-Fluorene 67
d,o-Phenanthrene 7
d,o-Anthracene 58
d,o-Fluoranthene 65
d,o-Pyrene ' 64
d,,-Chrysene NA .
d,,-Benz(a)anthracene , NA .
d,, -Benzo(b)(luoranthene 110
d,, -Benzo(k)fluoranthene 133
d,,-Benzo(a) pyrene 87
d,,-Indeno(1,2,3-c,d)pyrene 124
d,,-Benzo(gh{)perylene 91
d,,-Dibenz(a,h)anthracene 132
Pre-spike Recovery Standard:
d,;-Benzo(e)pyrene 105
d,,-Terphenyl 107
Date Analysed: 7/09/91

mn,.c% Page 2 of 2 Reviewer_g(_r
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ALTA
POLYCYCLIC AROMATIC HYROCARBONS (PAH)
CALIFORNIA AIR RESOURCES BOARD METHOD 429
Sample ID: Mﬂlﬁm Date Received: 6/28/91 " ICAL ID: IPNA
Lab ID: 10506-002-PAH Date Extracted: 7/02/91 QC Lot: LCOT2M
Matrix: MMS Sample Amount: Sample Units: ng/sample
Compound .. Lonc RL Qualifier

Naphthalene 1600 B

Acenaphthylene . ND 50

Acenaphthene i -ND 50

Fluorene 8.6 ‘B

Phenanthrene 27 B

Anthracene ND 50

Fluoranthene - ND 5.0

Pyrene 25

Chyrsene ND 56 .

Benz(a)anthracene ND 32 DY

Benzo(b) luoranthene ND 50

Benzo(k)fluoranthene ND 50

Benzo(a)pyrene ND 5.0

Benzo(e)pyrene NA

Indeno(1,2,3-c,d)pyrene ND 50

Dibenz(a,h)anthracene ND 50

Benzo(g,h,i)perylene ND 50

Analyst:%l Page 1 of 2 Rﬂlewer_mr



POLYCYCLIC AROMATIC HYDROCARBONS (PAH)
CALIFORNIA AIR RESOURCES BOARD METHOD 429
ST SN
Sample ID: R1+2 5813/16 BLK
Lab ID: 10506-002-PAH

Internal Standard:
d,-Naphthalene
d,-Acenaphthylene
d,;,-Acenaphthene

%R
69
64
66
d,;-Fluorene 67
d,;-Phenanthrene 66
d,;-Anthracene 52
d,;-Fluoranthene 65
d,o-Pyrene 65
d,;-Chrysene NA
d,,-Benz(a)anthracene NA
d;;-Benzo(b)fluoranthene 93
d,;-Benzo(k)fluoranthene 3
d,;-Benzo(a)pyrene 8s
d,,-Indeno(1,2,3-c,d)pyrene 80
d,,-Benzo(g,h,)) perylene L.~
d,, -Dibenz(a,h)anthracene 6s
Pre-spike Recovery Standard:

d,,-Benzo(e)pyrene 108
d,,-Terpbenyl 8

Date Analyzed: 7/09/91

Anlm:(_)mg Page 2 of 2 Revimrﬁl?_
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ALTA
POLYCYCLIC AROMATIC HYROCARBONS (PAH)
CALIFORNIA AIR RESOURCES BOARD METHOD 429
Tee G4l
Sample ID: R3 5830/33 BLK Date Received: 6/28/91 ICAL ID: IPNA
Lab ID: 10506-010-PAH Date Extracted: 7/02/91 QC Lot: LC0702M
Matrix: MM35 Sample Amount: Sample Units: ng/sample
Naphthalene 2800 B
Acenaphthylene . ND 50
Acenaphthene ) - ND 5.0
Fluorene ND 5.0 B
Phenanthrene 19 B
Anthracene ND 50
Fluoranthene ND 50
Pyrene ND 50
Chyrsene ND 56 .
Benz(a)anthracene ND 3 he
Benzo(b)fluoranthene ND 5.0
Benzo(k)fluoranthene ND 50
Benzo(a)pyrene ND 50
Benzo(e)pyrene NA
Indeno(1,2,3-c,d)pyrene ND 50
Dibenz(a,h)anthracene ND 50
Benzo(g,h,i)perylene ND 50

Analylt:% Page 1 of 2 m_gv_



—
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POLYCYCLIC AROMATIC HYDROCARBONS (PAH)
CALIFORNIA AIR RESOURCES BOARD METHOD 429

St @rdN
- Sample ID: R3 5830/33
Lab ID: 10506-010-PAH
Isotopic Recovery Results
d,-Naphthalene 70
d,-Acenaphthylene . 63
d,o-Acenaphthene ’ C 69
d,,-Fluorene n
d,o-Phenanthrene 4
d,,-Anthracene 70
d,o -Fluoranthene 85
d,;-Pyrene 8
d,,-Chrysene NA b
d,,-Benz(a)anthracene NA b
d,,-Benzo(b)fluoranthene 84
d,,-Benzo(k)fluoranthene 74
d,,-Benzo(a)pyrene 81
d,,-Indeno(1,2,3-c,d)pyrene 66
d,;-Benzo(g,h,i) perylene 70
d,,-Dibenz(a,h)anthracene 70
Pre-spike Recovery Standard:
d,;-Benzo(e)pyrene 107
d,-Terphenyl 88
Date Analyzed: 7/09/91
mlpcgf# Page 2 of 2 Reviewer: oy






ALTA

Section I.

Date Received:

Alta Lab ID.

Sample Inventory
28-Jun-91

Client ID.

R-1-429-S1-Filter
R-1-429-S2-Prewash
R-1-429-S3-XAD
R-1-429-S4-Condensate
R-1-429-S5-Imps.
-1+42 Rea?ent B]ank
-14+2 MeCl+Methanol Blank
-1+2 XAD Trag Blank
-142 Filter Blank
-2-429-S1-Filter
429-S2-Prewash
429-S3-XAD
429-S4-Condensate
429-S5- Im?
429-S1-Filter
429-S2-Prewash
429-S3-XAD
429-S4-Condensate
429-S5-1Imps.
Reagent Blank(H20)
MeCT+Methanol Blank
Filter Blank
XAD 2 Tra? Blank
429-S1-Filter
429-S2- Prewash
29-S3-XAD
29-S4-Condensate
429-S5- Im?
429-S1-Filter
429-S2-Prewash
42
42
42

4
4

9-S3-XAD
9-S4-Condensate
9-S5-Imps.
2 XAD Trag Blank
+2 Filter Blank
+2 Reagent Blank
+2 MeCl+Methanol Blank
429-S1-Filter
429-S2-Prewash
-429-S3-XAD
4
4
F

-2-
-2-
-2-
-2-
-3-
-3-
-3-
-3-
-3-
-3-
-3-
-3-
-3-
-1-
-1-
-1-
-1-
-1-
-2-
-2-
-2-
-2-
-2-
-1
-1
-1
-1

29-S4-Condensate
29-S5-Imps.
ilter Blank
XAD Blank
ent Blank

-3-
-3-
3
-3-
-3-
-3
3
3 Rea

3 MeCl+Methanol Blank

R-
R-
R-






SECTION II.






&/ Enseco —

A Coming Company

Enseco - Air Toxics Laboratory

B A 9537 Telstar Avenue, Suite 118 ¢ El Monte, CA 91731
(818) 442-8400 * FAX: (818) 442-3758

July 10, 1991

ALMEGA WEST ANALYSIS NO.: A9117902-001/004
2301 East 28th Street ANALYSES: Volatile Organics by
Signal Hill, CA 90806 GCMS - Modified EPA TO1l4

ATTN: MR. CHARLES PETRISHE DATE SAMPLED: 06/27/91

DATE SAMPLE REC’'D: 06/28/91

PROJECT: SHELL BAKERSFIELD PROJECT NO.: C6823
STEAM GEN.

Enclosed with this letter is the report on the chemical and physical
analyses on the samples from ANALYSIS NO: A9117902-001/004 as shown above.

| The samples were received by Enseco -~ Air Toxics Laboratory, intact and
| with the chain-of-custody record attached.

Please note that ND means not detected at the detection limit expressed.

Dt P Zowssr —Mb

APPROVED

The Report Cover Letter is an indegral part of this report.

Thamponp-mmonuytomewnpmMmmmmmwmmmwmruorsmimmmu. This report is submitted for the exclusive
uss of the client to whom it is addressed. Any reproduction of this report or use of this Laboratory’s name for advertising or publicity purposes without authorization is prohibited.



& Fnseco —

A Coming Company
Enseco - Air Toxics Laboratory
9537 Telstar Avenue, Suite 118 * El Monte, CA 91731
(818) 442-8400 » FAX: (B18) 442-3758
LABORATORY REPORT

ALMEGA WEST ANALYSIS NO.: A9117902-001

2301 East 28th Street ANALYSES: Volatile Organics by
Signal Hill, CA 90806 GCMS - Modified EPA TO1l4

ATTN: MR. CHARLES PETRISHE DATE SAMPLED: 06/27/91

DATE SAMPLE REC’D: 06/28/91
DATE ANALYZED: 06/28/91
SAMPLE TYPE: Air

Sample ID: R-1-410A/422-BTXE A QC BATCH NO.: MS101-9106281
Volatile Organics by GCMS - Modified EPA TOld
Results Detection
Compounds ppb{vol/vol) Limit
Benzene ND 6
Toluene 11 6
Ethylbenzene ND S
Total Xylenes ND 10

The Report Cover Letier is an integral part of this report.
Thhnponmmimonlytotheampieslmmwmmmﬂyapﬂymomwimw“ﬂmimmmmmisroponissubminedtorthoexc!usive
uaoﬂhaclionttowhannhmw.AwmmmmdmbnmamdmhummWsnmformMofpublicitypumoaawithoutauthoduﬁonhprohibmd.



Enseco - Air Toxics Laboratory

‘ 9537 Telstar Avenue, Suite 118  El Monte, CA 91731
~1 (818) 442-8400 * FAX: (818) 442-3758

LABORATORY REPORT

ALMEGA WEST

2301 East 28th Street
Signal Hill, CA 90806
ATTN: MR. CHARLES PETRISHE

Sample ID: R-2-410A/422-BTXE

ANALYSIS NO.: A9117902-002
ANALYSES: Volatile Organics by
GCMS - Modified EPA TOl4

DATE SAMPLED: 06/27/91

DATE SAMPLE REC'’D: 06/28/91
DATE ANALYZED: 06/28/91

SAMPLE TYPE: Air

QC BATCH NO.: MS101-9106281

Volatile Organics by GCMS - Modified EPA TO14
Results Detection
Compounds ppb(vol/vol) Limit
Benzene ND 6
Toluene 8.6 6
Ethylbenzene ND 5
— Total Xylenes ND 10

The Report Cover Letier is an integral part of this report.

This report pertains only to the samples investigated and does not necessarily apply 1o other apparently identical or similar materials. This report is submitted for the exclusive
use of the client to whom it is addressed. Any reproduction of this report or use of this Laboratory’s name for advertising or publicity purposes without authorization is prohibited.



& Enseco —

A Coming Company
Enseco - Air Toxics Laboratory
9537 Telstar Avenue, Suite 118  El Monte, CA 91731
(818) 442-8400 » FAX: (818) 442-3758
LABORATORY REPORT

ALMEGA WEST ANALYSIS NO.: A9117905-003

2301 East 28th Street ANALYSES: Volatile Organics by
Signal Hill, CA 90806 GCMS - Modified EPA TOl4

ATTN: MR. CHARLES PETRISHE DATE SAMPLED: 06/27/91
DATE SAMPLE REC’D: 06/28/91
DATE ANALYZED: 06/28/91
SAMPLE TYPE: Air

Sample ID: R-3-410A/422-BTXE ) QC BATCH NO.: MS101-9106281
o i Fganics b - ifi A TOl4
Results Detection
Compounds ppb(vol/vol) = Limit
Benzene ND 6
Toluene 12 6
Ethylbenzene ND S
Total Xylenes : ND .10

The Report Cover Latier is an integral part of this report.

This report pertains only to the samples invqsugmdanddcnnotnoeuuﬂiyMmmwmuyianﬂwormmmhmbwbmmmmﬁdm
unoftheclionttowhomittsaddmud.Anyreproductionofthisnpoﬂormoofmnpmlmmebrwmmupuumywwwmmammﬂuﬁonispmmm.



& Fnseco —
A Corming Company
Enseco - Air Toxics Laboratory
. 9537 Telstar Avenue, Suite 118 « El Monte, CA 91731
~1 (818) 442-8400 * FAX: (818) 442-3758
LABORATORY REPORT
ALMEGA WEST v ANALYSIS NO.: AJ117902-004
2301 East 28th Street ANALYSES: Volatile Organics by
Signal Hill, CA 90806 GCMS - Modified EPA TOl4
ATTN: MR. CHARLES PETRISHE DATE SAMPLED: 06/27/91
DATE SAMPLE REC’D: 06/28/91
DATE ANALYZED: 06/28/91
T SAMPLE TYPE: Air
Sample ID: BLANK . QC BATCH NO.: MS101-9106281
Volatile Organics by GCMS - Modified EPA TOl4
Results Detection
(o) un ppb(vol/vol) Limit
Benzene ND 6
Toluene 15 6
Ethylbenzene ND 5
y Total Xylenes : ND 10
v’
S’

The Report Cover Letier is an intagral pert of this report.
Tmnponpummomytommwwmmmmwmmw«mwmm&mummmmwm
usaarmeclionttowhomiliuddmd.»\nynproductionoftmnponoruaofmuummw‘snunbrummngmpuwdtypmmwimomammisptwbihd.



& FEnseco —
A Coming Company

Enseco ~ Air Toxics Laboratory

9537 Telstar Avenue, Suite 118 » El Monte, CA 91731
(818) 442-8400 » FAX: (818) 442-3758

LABORATORY REPORT

ALMEGA WEBT ANALYSIS NO.: A9117902

2301 East 28th Street ANALYSES: Volatile Organics by
Signal Hill, CA 90806 GCMS - Modified EPA TOl4
ATTN: MR. CHARLES PETRISHE DATE SAMPLED: 06/27/91
: DATE SAMPLE REC’D: 06/28/91
SAMPLE TYPE: Air

QC BATCH NO.: MS101-9106281

QC SUMMARY
Volatile Organics by GCMS
Modified EPA TOl4

Laboratory Duplicate
Control Sample Control Sample
Compounds % Recovery $ Recovery RPD ~
Methylene Chloride 102 104 2
1,1-Dichloroethene 99 108 11
Trichloroethene 101 107 S
Toluene 102 105 2
1,1,2,2-Tetrachloroethane 92 97 5
Limits 80 - 115 80 - 115 20

The Report Cover Letter is an integral part of this reporl.
Thltnponpomn\aomytothoumphsimomntodlnddounotmtﬂy:pﬂytoothouppmnuyideuﬁcdorsimihrmmmnponiuubmimdformuxcluﬂve
use of the client to whom it is addressed. Ary reproduction of this report or use of this Laboratory’s name for advertising or publicity purposes without authorization is prohibited.
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The Almega CorporaTion

APPENDIX J

Lab Blank Analysis



S’



ALTA
~— POLYCYCLIC AROMATIC HYROCARBONS (PAH)
CALIFORNIA AIR RESOURCES BOARD METHOD 429
METHOD BLANK Date Received: NA ICAL ID: IPNA
Lab ID: 10506-MB-PAH Date Extracted: 7/02/91 QC Lot: LCO7T02M
Matrix: MMS Sample Amount: Sample Units: ng/sample
Compound Cone. R.L. Oualifier
Naphthalene 4
Acenaphthylene ND 50
Acenaphthene -ND 50
Fluorene 64
Phenanthrene 18 _
Anthracene ND 50
Fluoranthene ND 50
Pyrene ND 50
~ Chrysene ND 50
Benz(a)anthracene ND 5.0
Benzo(b)fluoranthene ND 50
Benzo(k)fluoranthene ND 50
Benzo(a)pyrene ND 50
Benzo(e)pyrene NA NA
Indeno(1,2,3-c,d)pyrene ND 50
Dibenz(ah)anthracene ND 50
Benzo(g,h,i)perylene ND 50
_ Analy:t:%-_ Page 1 o2 Reviewer: gy,



a—
ALTA

POLYCYCLIC AROMATIC HYDROCARBONS (PAH)
CALIFORNIA AIR RESOURCES BOARD METHOD 429

METHOD BLANK
Lab ID: 10506-MB-PAH
Isotopic Recov I
Internal Standard: __ %R Qualifier
d,-Naphthalene 3
d, -Acenaphthylene ) 70
d,; -Acenaphthene T . 80
d,o-Fluorene 84
d,,-Phenanthrene 88
d,;-Anthracene 58
d,;-Fluoranthene 114
d,;-Pyrene 115
d,;-Chrysene 72
d,, -Benz(a)anthracene ]
d,,-Benzo(b)fluoranthene 54
d,,-Benzo(k)fluoranthene 61
d,;-Benzo(a)pyrene S0
d,,-Indeno(1,2,3-c,d) pyrene 40 H
d,,-Benzo(g,h i) perylene 52
d,,-Dibenz(a,h)anthracene 3 H
Pre-spike Recovery Standard:
d,. -Benzo(e) pyrene NA
d,,-Terphenyl : NA

Date Amalyzed: 7/09/91

AnlymgzL | Page 2 of 2 Reviewer: €,



POLYCYCLIC AROMATIC HYDROCARBONS (PAH)
CALIFORNIA AIR RESOURCES BOARD METHOD 429
LCS RESULTS Date Received: NA ICAL ID: IJPNA
Lab ID: 10506-LCS1/1.CS2 Date Extracted: 7/02/91 QC Lot: LC0702M
Matrix: MMS Sample Amount: Sample Units: NA
LCS1 LCS2 RPD
-COMPOUND %R %R %
Naphthalene 114 112 18
Acenaphthylene 114 113 0.38
Acenaphthene 120 116 34
Fluorene 127 123 32
Phenanthrene 131 121 79
Anthracene 118 106 11
Fluoranthene 119 117 17
Pyrene 120 118 17
Chrysene 9% 108 59
Benza(a)anthracene 124 116 6.7
Benzo(b)fluoranthene 118 116 1.7
Benzo(k)fluoranthene 122 114 68
Benzo(a)pyrene 110 107 23
Benzo(e)pyrene NA NA NA
Indeno(1,2,3-c,d) pyrene 121 124 24
Dibenz(a,h)anthracene 138 128 18
Benzo(g,hf) perylene 128 123 40
Analyst: _%my Page 102 Reviewer: &y



—
ALTA

POLYCYCLIC AROMATIC HYDROCARBONS (PAH)
CALIFORNIA AIR RESOURCES BOARD METHOD 429

LCS RESULTS
Lab ID: 10506-L.CS1/L.CS2
ic Recov
- - LCS1 LCS2
Internal Standard: %2R %R

d,-Napththalene ) 86 78
d,-Acenaphthylene R 74 72
d,;-Acenaphthene 78 76
d,;-Fluorene 74 75
d,,-Phenanthrene ¢ 3
d,,-Anthracene 49 47
d,;-Fluoranthene ” 101
d,o-Pyrene i 9
d,,-Chrysene 118 122
d,,-Benz(a)anthracene 65 81
d,,-Benzo(b)fluoranthene 114 128
d,,-Benzo(k)fluoranthene ) 87
d,;-Benzo(a)pyrene ) 75
d,,-Indeno(1,2,3-c,d)perylene 121 127
d,,-Benzo(g,h i) perylene 9% 103
d,,-Dibenz(a,h)anthracene 105 117

Date Amalyzed: 7/09/91

my.q%gn Page 2 of 2 Reviewer, &y
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+ JUL-18-"91 WED 11:05 [D:SWEPI-WCPD-HSAE~PA TEL NO:80S-326-5202 8587 PG2

-
-

. ZALCO LABORATORIES, INC.
Analytical & Consulting Services

S.W.E.P.I. ‘ Lab. No.: 027941_001
P.O. Box 11164 ' ' Received: Jun 25, 1991
Bakersfield, CA 93389-1164¢ Reported: Jun 25, 1991
Attention: K.D Kirkpatrick
Sample Description: SEKR Cogen HRSG #1 6/24/91

* CHROMATOGRAPHIC ANALYSIS (2 1635) *

Components "~ Mole We 8 CHONS Wt %
Hydrogen 60.000 0.000 CARBON 72.87
Carbon Dioxide 1.40% 3.637 HYDROGEN 23.62
Oxygen .05% .104 OXYGEN 2.78%
Nitrogen .641 1.055 NITROGEN 1.06
Carbon Monoxide 0.000 0.000 SULFUR 0.00
Hydrogen Sulfide 0.000 0.000 e ————— -
Methane 95,276 89.908 Totals 99.99
Ethane 2,043 3.614 Total HrsC .33
Propane 421 1.091
IsoButane .040 .138
N=Rutane .077 262
IsoPentane .017 .071
N-Pentane <015 . 064
Hexanes+ .011 .058

Totals = 100.000 100.000

SPECIFIC GRAVITY (Air = 1)' : .5880

SPECIFIC VOLUME, cu.ft./lb X 22.28

GROSE CALOR1FIC VALUE, BTU/cu.ft. % T -..1001.42

GROSS CALORIFIC VALUE, BTU/cu.ft. &= 1018. 74 r—

GROSS CALORIFIC VALUE, BTU/lb L 22701.75

NET CALORIFIC VALUE, BTu/cu.ft. R "'918.13

NET CALORIFIC VALUE, BTU/1lb an 20459.6%

DSCF EXHAUST PER SCF FUEL (0% Oxygen} 8.6392

COMPRESSIBILITY FACTOR '2' (60 F,1 ATM) .9979

EPA 'F' Factor @ 68 P: 8628.316 DSCF /7 MM Btu.

KCAPCD ‘F' Factor @ 60 F: 8498.892 DSCF / MM Btu. —=—
* Water Saturated *% Dry Gas @ 60 F, 14.73 psia

7 L\E /wp?ﬁ,{____,

H. w. B

Richara L. Penner
Aﬁ:#;;:Pakveers fBekaraﬁeéfEﬁgﬂﬁ§;¥epéﬁigtﬁ§________‘)

(ROS) RAm-Om3ag FAX (80S) 385-30689




TJUL-10-91 WED 11:06

SUWOECPOII
P.O. Box 11164
Bakersfield, CA 93389-1164

Attention: K.D Kirkpatrick

1D: SWEP[-WCPD-HS&E-PA  TEL NO:8@5-326-5202

#8587 PO3

ZALCO LABORATORIES, INC.

Analytical & Consuiting Services

‘"Lab. No.: 027941_002
Received: Jun 25, 1991
Reported: Jun 25, 1991

Sample Description: SEKR Cogen HR3G #2 6/25/91

* CHROMATOGRAPHIC ANALYSIS (2 1635) *

x

M

EPA '‘F!
KCAPCD 'F'

Factor @ 68 ¥F:
Factor @ 60 F:

Water Saturated

a ny W. Benpit
Su

Organltcs

N Y

ervisor

(805) 395-0539

Armour Avernue Bakersfield, California 93308

‘Components Mole % Wt % CHONS Wt &
Hydrogen 0.000 0.000 CARBON 72.64
Carbon Dioxide 1.393 3.608 HYDROGEN 23.63
Oxygen . 045 . 085S OXYGEN 2.71
Nitrogen .614 1.012 NITROGEN 1.01
Carbon Monoxide 0.000 0.000 SULFUR 0.00
Hydrogen Sulfide 0.000 0.000 @ ————mmm—————e——
Methane 95.259 89.901 Totals 99.99
Ethane 2.109 3.731 Total H/C .33
Propane .442 ©1.145
IscButane .042 144
N-Butane .082 177
IsoPentane .019% .065
N-Pentane .013 .0535
Hexanes+ .015 077

Totals = 100.000 100.000

SPECIFIC GRAVITY (Air = 1) .5879
SPECIFIC VOLUME, cu.ft./1b x 22.29
GROSS CALORIFIC VALUE, BTU/cu.ft. L - 1002.24
GROSS CALORIFIC VALUE, BTU/cu.fL. *x=» . 1019.,57 -—
GROSS CALORIFIC VALUE, BTU/lb * K 22722.80

NET CALORIFIC VALUE, BTU/cu.ft. kN -~918.69

NET CALORIFIC VALUE, BTU/lb kX 20478.86
DSCF EXHAUST PER SC¥ FUEL (0% Oxygen) 8.6458
COMPRESSIBILITY FACTOR ‘2' (60 F,1 ATM) .9979

8628.252 DSCF /7 MM Btu.
8498.828 -DSCF /7 MM BLu. &«

** Dry Gas @ 60 F, 14.73 psia

Richard L. Penner
Laboratory Director

FAX (B05) 395-3063

_
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Shell Western E & P, Inc.
P.0. Box 11164

Bakersfield, CA 93389-1164

Attention: K.D. Kirkpatrick

Sample: Gas

Sample Description: 27941-1 SEKR Cogen HRSG 1;

27941-2 SEKR Cogen HRSG #1;

Sampled by K.D. Kirkpatrick

Total Sulfur

(ASTM D 3246) -1

As H,S, ppm (vol.) 1.2
As S, Grains/100 SCF* 1.3
* Standard cubic feet (60 °F, 14.7 psia)

RLP/tds

;_4308 Armour Avenue Bakearsafield, Californis 98308___)

FAX (BO5) 385-30689

(B0S) 395-0539

TEL NO:885-326-5202

-2
0.08
0.08

1587 PB4

ZALCO LABORATORIES., INC.

Analytical & Consulting Services

Laboratory No: 27941
Date Received: 6-25-91
Date Reported: 6-26-91

PO #: AFSB 070589 CA

Sampled on 6-24-91
Sampled on 6-25-91

A
Richard L. Penner
Laboratory Director
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-JUL-18~-'91 WED 11:88 ID:SWEPI-WCPD-HSAE-PA  TEL NO:825-326-5202 #s87 P@?

ZALCO LABORATORIES, INC.

Analytical & Consulting Services

S.W.E.P.I. . Lab. No.: 027970_001
P.O. Box 11164 Received: Jun 27, 1991
Bakersfield, CA 93389-1164 Reported: Jun 28, 1991

Attention: K.D. Kirkpatrick

Sample Description: Kern River Fuel Gag 6/26/91

* CHROMATOGRAPHIC ANALYSIS (2 1635} %

Caomponents ' Mole & - - WE N CHONS - We s
Hydrogen 0.000 0.000 CARBON 72.60
Carbon Dioxide 1.338 3.455 HYDROGEN 23.59
Oxygen .072 .135 OXYGEN 2.65
Nitrogen .702 1.153 NITROGEN = 1.15§
Carbhon Monoxide 0.000 0.000 SULFUR 0.00
Hydrogen Sulfide 0.000 0.000 ,emmmemceceece——e-
Methane 95.101 89.491 Totals 99.99

— -Ethane 2.198 3.871 Tatal H/C .32
Propane .378 977
IsoButane .034 .116
N-Butane .082 .179
IsoPentane 017 .072
N-Pentane .014 .0%9
Hexanes+ . .097 .492
Totals = 100.000 1100.000
SPECIFIC GRAVITY (Air = 1) .5897 © N
SPECIFIC VOLUME, cu.ft./lb- * 22.22 ‘
GROSS CALORIFIC VALUE, BTU/cu.ft. x . 1004.30
GROSS CALORIFIC VALUE, BTU/cu.ft. #x 1021.67 &—
GROSS CALORIFIC VALUE, BTU/lb * A 22702.27
NET CALORIFIC VALUE, BTU/cu.ft. KA “920.86
NET CALORIFIC VALUE, BTU/lb L 20462.23
DSCF EXHAUST PER SCF FUEL (0% Oxygen) - 8.66%52
COMPRESSIBILITY FACTOR 'Z' (60 F,1 ATM) .9979
EPA *F° Factor @ 68 F: 8629.039 DSCF / MM Bru.

XCAPCD 'F' Factor @ 60 F: 8499.604 DSCF / MM Btu. =

* Water Saturated ** Dry Gas @ 60 F, 14.73 psia

Har?a:S W. Begoit Richard L. Penner
Organi¥a Supefvisor Laboratory Direccor
L__LISD rmour Avenue Bakersgfield, California 93308,______/

(B0=) 395-0%39 FAX (BOS) 385-3069




JUL-18-'91 WED 11:09 1D:SWEPI-WCPD-HS&E-PA

(ROS) 3NS-08539

TEL NO:B8@S5-326-5202 #587 PGS
ZALCO LABORATORIES, INC.
Analytical & Consulting Services
™
S.W.E.P.I. Lab. No.: 027970_002
P.O. Box 11164 Received: Jun 27, 1991
Bakersfield, CA 93389-1164 Reported: Jun 28, 1991
Attention: K.D. Kirkpatrick
Sample Description: Rambler #7 CVR Gas 6/26/91
* CHROMATOGRAPHIC ANAtYSIS (Z 1635) =»
Component.s " Mole s TR CHONS WL 1
Hydrogen 0.000 0.000 CARBON 29.18
Carbon Dioxide B8.6395 94 .650 HYDROGEN 1.06
Oxygen <160 .124 OXYGEN 68.96
Nitrogen 1.067 .726 NITROGEN .73
Carbon Monoxide 0.0040 0.000 SULFUR .07
Hydrogen Sulfide 090 074 —-ecemeea w—manw
Methane 9.748 3.794 Totals 100.00
Ethane 0.000 0.000 Total H/C .04
Propane . 0.000 0.000
IsoButane 0.000 - 0.000
N-Butane ' 0.000 0.000
IsoPentane 0.000 0.000
N-Pentane ‘ 0.000 0.000
Hexanes+ 302 632
Totals = 100.000 100.000
SPECIFIC GRAVITY (Air « 1) 1.4279 :
SPECIFIC VOLUME, cu.ft./1lb x 9.18
GROSS CALORIFIC VALUE, BTU/cu.ft. x .. 112.08
GROSS CALORIFIC VALUE, BTU/cu.ft. 4= 114.01
GROSS CALORIFIC VALUE, BTU/lb X 1046.22
NET CALORIFIC VALUE, BTU/cu.ft. ®x *103.03
NET CALORIF¥IC VALUE, BTU/lb X% 945.46
DSCF EXHAUST PER SCF FUEL (0% Oxygen) 1.8666
COMPRESSIBILITY FPACTOR '2‘ (60 F,1 ATM) .9961
EPA "'F' Factor @ 68 F: 16182.623 DSCF 7 MM Btu.
KCAPCD ‘'F' Factor @ 60 F: 15939.884 DSCF / MM Btu., =%

* Water Saturated ** Dry Gas @ 60 F, 14.73 psia

Maryan . Benoit Richard L. Penner

Organi Superviisor Laboratory Director

N 4308 Armour Averue Bakersfield, Calfomais S9508______/
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ZALCO LABORATORIES, INC.

Analytical & Consulting Services

B.W.E.P.T. Lab. No.: 027970_003
P.O. Box 11164 Received: Jun 27, 1991
Bakersfield, CA 93389-1164 - Reported: Jun 28, 1991

Attention: K.D. Kirkpatrick

Sample Description: Kern River Gas 6/27/91

* CHROMATOGRAPHIC ANALYSIS (Z 1635) x

Components Mole % - WE N ' CHONS = Wt %
Hydrogen " 0.000 0.000 CARBON ‘71.95
Carbon Dioxi{de 1.431 3.697 HYDROGEN 23.43
Oxygen <338 .628 OXYGEN 3.32
Nitrogen - .789 1.297 NITROGEN 1.30
Carbon Manoxide 0.000 0.000 SULFUR 0.00
Hydrogen Sulfide 0.000 0.000 ~=ccoesmecemcoa-
Me&thane 95.122 89.564 Totals 99.99
Ethane : 1.829 3.228 Total H/C .33
Propane <292 .755
IsoButane .08% .186
N=Butane .054 .184
IsoPentane .011 .047
N-Pentane .009 .037
Hexanes+ .074 +376

Totals = 100.000 100.000

SPECIFIC GRAVITY (Air = 1) - .5895%
SPECIFIC VOLUME, cu.ft./lb * 22.23
GROSS CALORIFIC VALUE, BTU/cu.ft. ® - 998,18
GROSS CALORIFIC VALUE, BTu/cu.ft. LE ] 1012.36 --—
GROSS CALORIFIC VALUE, BTU/1lb "R ] 22500 39

NET CALORIFIC VALUE, BTU/cu.ft. xn 912.32

NET CALORIFIC VALUE, ‘BTus/lb AR 20276.96

DSCF EXHAUST PER SCF FUEL (0% Oxygen) 8.5896
COMPRESSIBILITY FACTOR 'Z' (60 F,1 ATM) .9980

EPA ‘F' Factor @ 68 F: 8622.840 DSCF / MM Bcu.

KCAPCD 'F' Factor @ 60 F: 8493.497 DSCF / MM Btu., €

* Water Saturated *x Dry Gas @ 60 F, 14.73 pz.1a

Mar
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Armour Avenus Baker‘eﬂeld. Cslifornia 9:3:308.___)
(B0OF) 395-0539 FAX (BO%) O8965-3069




JUL-18-'91 WED 11:1@ ID:SWEP!~WCPD-HSAE-PA

S.W.E.P.I.
P.O. Box 11164
Bakersfield, CA 93389-1164

Attention: K.D. Kirkpatrick

Sample Description: Rambler #7 CVR Gas 6/27/91

* CHROMATOCRAPHIC ANALYSIS (2 1635) *

Components Mole % * CHONS Re 3% :
Hydrogen , 0.000 0.000 - CARBON 29.63
Carbon Dioxide 88.030 94.149 HYDROGEN 1 21
Oxygen .082 .064 OXYGEN 6F .54
Nitrogen 812 .5%3 NITROGEN -85
Carbon Monoxide 0.000 a.000 SULFUR .08
Hydrogen Sulfide .097 .080 = ceecccmcaaao -
Methane 10.467 4.081 Totals 10¢ .00
Ethane 0.000 0.000 Total H/C .04
Propane 0.000 0.000
IsoButane 0.000 0.000
N-Butane 0.000 0.000
IsoPentane 0.000 0.000
N-Pentane 0.000 0.000
Hexanes+ . .512 1.073

Totals = 100.000 100.000

SPECIFIC GRAVITY (Air = 1) 1.4257
"SPECIFIC VOLUME, cu.ft./lb * 9.19
GROSS CALORIFIC VALUE, BTU/cu.ft. K .. 129.20
GROSS CALORIFIC VALUE, BTU/cu.fr. *x ; 131.43
.GROSS CALORIFIC VALUE, BTU/lb X% 1207.89
NET CALORIFIC VALUE, BTU/cu.ft. *x +'118.97
NET CALORIFIC VALUE, BTU/lb h R 1093.36
DSCF EXHAUST PER.SCF FUEL (0% oxygen) 2.0076
COMPRESSIBILITY FACTOR '2Z' (60 F,1 ATM) .9961
EPA ‘'F' Factor @ 68 F: 15163.461 DSCF / MM Btu.

KCAPCD 'F' Factor @ 60 Fi 14936.009 DSCF 7/ MM Btu.

* Water Saturated *%x Dry Gas @ 60 F, 14.73 psia

CINBrele

W. Benoit

Orgarmigs Supeyfvisor

4308 Armour Avenue Bakersfield. Californis 93308___‘_.)
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