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COMPANY :
UNIT
DATE
REPORT

BECHTEL PETROLEUM OPERATIONS, INC.

: K-49 17R
. 2-13-92
+ 10-849 D

CARB METHOD 410A RESULTS
B, T, X, E, & PROPYLENE

STACK SAMPLE AVERAGE

Field Blank
COMPOUND ug/iCM _ug/CM ibs/hr
Benzene =2.3 0.267 " 214 1.8E-03
Ethylbenzene *1,2.3 0.324 ** 43.4 4.0E-04
Toluene *1,2,3 4.54 148 1.3E-03
Xylenes, Total *1.2.3 2.31 460 4.0E-03
Propylene *1,2,3 214 ** 3650 3.1E-02

= Not detected in the condensable fraction for runs stated, used 1/2 detection limit.

== Not detected in field blank, used 1/2 detection limit.

Petro Chem Environmental Services, Inc.




COMPANY : BECHTEL PETROLEUM OPERATIONS, INC.
UNIT : K49 17R

DATE 1 2-13-92

REPORT : 10-8490

CARB METHOD 422.102 RESULTS
1,3-BUTADIENE

STACK SAMPLE AVERAGE
Blank Bias Spike EMISSIONS
POLLUTANT ppb % Recovery ppb ug/CM Ibs/hr
1,3-Butadiene 0.5 96 159 351 3.1E-03

Petro Chem Environmental Services, Inc.



COMPANY : BECHTEL PETROLEUM OPERATIONS, INC.

UNIT : K-49 17R
DATE : 2-12/14-92
REPORT : 10-849 D

SUMMARY OF RESULTS

METHOD 429
(AVERAGE OF 3 RUNS)

STACK SAMPLE AVERAGE

TOTAL
Emittent ug ug/DSCM ppb ib/hr
Naphthalene 61.0 2.0E+01 3.8E+00 1.8E-04
Acenaphthylene 1.60 5.2E-01 8.4E-02 4,7E-08
Acenaphthene 0.29 9.6E-02 1.5E-02 8.6E-07
Fluorene 0.85 2.8E-01 4.1€E-02 2.5E-06
Phenanthrene 3.53 1.2E+00 1.6E-01 1.0E-05
Anthracense 0.24 7.8E-02 1.1E-02 7.0E-07
Fluoranthene 0.44 1.4E-01 1.7E-02 1.3E-06
Pyrene 0.31 1.0E-01 1.2E-02 9.0E-07
Benz (a)
anthracene 0.237 7.7E-02 8.3E-03 6.9E-07
Chrysene 0.046 1.5E-02 1.6E-03 1.3E-07
Benzo(b)
fluoranthene **5 || 74 0.074 2.4E-02 2.4E-03 2.2E-07
Benzo(k)
fluoranthene **5 21 0.021 7.0E-03 6.8E-04 8.2E-08
Benzo(a)pyrene *123 **5 | 5| 0.005| 1.66-03| 1.6E-04 | 1.5E-08
Indeno(1,2,3-cd)
pyrene **5 | 14| 0.014| 47E-03| 4.1E-04 | 4.2E-08
Dibenzo(a,h) ?Q
anthracene *123 “vg | 5 0.005 1.6E-03 1.4E-04 1.5E-08
Benzo(g,h,i)
perylene 23 a5 | 71 0.007| 2.3E-03| 2.0E-04 | 2.0E-08

TOTAL 4.2E+00 2.0E-04
« Not detected in run(s) stated, used 1/2 detection limit
+*» Not detected in blank, used 1/2 detection limit

petro Chem Environmental Services, Inc.



COMPANY : BECHTEL PETROLEUM OPERATIONS. INC.

UNIT : K-48 17R
DATE 1 2-14-92
REPORT : 10-849 D

CARB METHOD 430 RESULTS

FORMALDEHYDE, ACETALDEHYDE, & ACROLEIN

STACK SAMPLE AVERAGE

Field Blank Total
COMPOUND Total ug ug _ug/CM Ibs/hr
Formaldehyde 1 2.5 2 43.6 | 3.9E-04
Acetaidehyde =123 2.0 **3 1 24.5 | 2.2E-04
Acrolein 1,23 30 1 24,5 | 2.2E-04

= Not detected in runs stated, used 1/2 detection limit.

== Not detected in fieid blank, used 1/2 detection limit.

Patro Chem Environmental Services, Inc.







INTRODUCTION

Facility Description:

Bechtel Petroleum Operations, Inc. operates the Naval Petroleum Reserve #1
(NPR1) for the Department of Energy (DOE) and Chevron, U.S.A. (CUSA) at Elk
Hills, California. The field comprises 75 square miles and is the largest
producer of natural gas in california. The facility produces light crude oil
and related natural gas products for sale.

Process Description:

NPR1 utilizes internal combustion engines for various functions in
gas/petroleum processing at Elk Hills, including transport to and from the gas
plants, pressure maintenance of the reservoir, pressure maintenance of gas
plants, vapor recovery, and various other functions necessary for the
operation of a producing oil field.

Source Description:
Four typical internal combustion engines were selected for the AB2588 test

program. The sources are typical natural gas fired internal combustion
engines utilized at Elk Hills.

Engine & Location HP Model # & APCD #
Configuration

L7042GU
K=-27 17R 650 Naturally aspirated 4091058 C
w/ catalytic convertor

616KVR
K-36 LTS-1 5500 Turbocharged 4091023 B
w/precombustion
chamber (PCC)

L7042GSI1

K-49 17R 1000 Turbocharged 4091031 B

w/prestratified charge
(PSC)

..NA_
K-70 30R 1500 Turbocharged 4091082 A
w/precombustion
chamber (PCC)

This report contains the data and resuits of all testing performed on engine
K~-49.

Petro Chem Environmenta! Services, Inc.



INTRODUCTION
(con’t)

On February 13 and 14, 1992, a series of source tests were conducted by Petro
Chem Environmental Services, Inc. for Bechtel Petroleum Operations, Inc. on
behalf of the Department of Energy (DOE) and Chevron, U.S.A., (CUSA). The
purpose of the test was to document emissions for AB2568. The test unit was
one internal combustion engine: K-43. Concentrations (ug/CM) and emissions
(Ibs/hr) of various organic compounds from the exhaust of the test units were
determined using the following methods.

Parameters Method # Test Runs Analytical
Lab
B,T,X,E 3 + Blank Coast to Coast
& Propylene A Analytical
Formaldehyde,
Acetaldehyde, B 3 + 3 Blanks Coast to Coast
& Acrolein + spike Analytical
PAH 3 + Blank Alta Analytical
Total and speciated C + 3 spikes Laboratory, Inc.
1,3-Butadiene 3 + Blank Petro Chem
D + spike Environmental

Services, Inc.

Methods

A. B, T, X, E, & Propylene CARB Method 410A: Bag Sample with
condensate trap. Bag analysis by EPA
Method TO14 GCMS. Condensate analysis
by EPA Method 8260 GCMS.

B. Formaldehyde, CARB Method 430: DNPH impingement
Acetaldehyde, & Acrolein analysis by HPLC.
C. PAH , 'CARB Method 429: Analysis by high
: resolution GCMS.
D. 1,3-Butadiene CARB Method 422.102: On site analysis
by GC/PID.

CARB Method 422.199: Quality assurance

All testing and sampling was performed by various PCES technicians under the
supervision of Mark Ready of PCES. All source testing was carried out
according to the test schedule (Table 1). Terry Rowles of PCES performed and
supervised all 1,3-Butadiene testing. Mike Carr of Bechtel Petroleum
Operations, Inc. supervised the operation of the test unit. Frank Ripepi of
KCAPCD reviewed all of the testing procedures and observed some of the
testing.

Petro Chem Environmental Services, Inc.
_10..



TABLE 1:

AB25388 TEST SCHEDULE

RUN #-TEST SAMPLE TIME TEST SOURCE CARB
DESCRIPTION DATE FROM/TO UNIT # OWNER | METHOD
1-1,3-Butadiene | 2-13-92 94 K49 BECHTEL | 422.102
2-1,3-Butadiene 2-13-92 926 K—49 BECHTEL 422.102
3-1,3-Butadiene 2-13-92 938 K-49 BECHTEL 422.102
1-B,T.XE, 2-13-92 1115-11356 K-49 BECHTEL 410A

& PROPYLENE
2-8,T.X.E, 2-13-92 1146-1206 K-49 BECHTEL 410A

& PROPYLENE ’
3-8,T.X,E, 2-13-92 1215-1235 K—49 BECHTEL 410A

& PROPYLENE
1-PAH 2-13-92 944-1316 K-49 BECHTEL 429
2-PAH 2-13-92 1406-1710 K-49 BECHTEL 429
3-PAH 2-14-82 916-1225 K-49 BECHTEL 429
1-Form, Acet, Actg| 2-14-92 901-1041 K-49 BECHTEL 430
2-Form, Acet, Acro| 2-14-92 10621232 K-49 BECHTEL 430
3-Form, Acet, Acro| 2-14-92 1247-1427 K-49 BECHTEL 430

-41-

Patro Chem Environmental Services, Inc.




DISCUSSION

Ali data which is reported has not been corrected for blank analysis. The
average amount of target compound stack sample has been reported and the
average amount of target compound blank has been report in an adjacent
column.

wWhere no target compound has been detected, one-half of the detection limit
has been used to calculate emissions. That target compound has been
asterisked and the run (or runs) which are non-detect are stated.

All testing prodeeded smoothly, without delays associated with either the test
unit or the sampling equipment.

All samples were analysed within the required holding time stated in the
method.

Petro Chem Environmental Services, Inc.
_1 2_






COMPANY : BECHTEL PETROLEUM OPERATIONS, INC.
UNIT : K49 17R

DATE 1 2-13-92

REPORT : 10-8490

CARB METHOD 410A
SUMMARY OF RESULTS
LIGHT MOLECULAR WEIGHT HYDROCARBONS, GCMS

TOTAL ug/CM

COMPOUND RUN#1 | RUN#2 | RUN #3 | AVERAGE
Benzene 231 210 200 214
Ethylbenzene 741 36.1 21.1 43.4
Toluene 240 120 83 148
Xylenes, Total 790 370 220 460
Propylene 3221 4123 3606 3650

LBS/HR

COMPOUND RUN #1 | RUN#2 | RUN#3 | AVERAGE
Benzene 0.0020 0.0018 0.0017 0.0018
Ethylbenzene 0.0006 0.0003 0.0002 0.0004
Toluene 0.0021 0.0010 0.0007 0.0013
Xylenes, Total 0.0068 0.0032 0.0019 0.0040
Propylene 0.0276 0.0363 |- 0.0309 0.0313

Petro Chem Environmental Services, Inc.
_1 4_



COMPANY : BECHTEL PETROLEUM OPERATIONS, INC.

UNIT : K49 17R
DATE 1 2-13-82
REPORT : 10-849D

METHOD 410A
@60°F
RUN #: 1 2 3
TIME : 1140 - 11563 1204
Vm (dry gas sampled) 0.765 0.76 0.79
Y (meter calib. factor) 0.98517 0.98517 0.98517
P bar (Barometric pressure) 29.12 29.12 29.12
P static (stack pressure, " H20) 0 0 0
Delta H (ditferential meter press, ” H20) 0 0 0
Tm (meter temperature, R®) 535 532 534
Vim(std),dsct 0.71 0.67 0.74
Vmy{std),dscm 0.0202 0.0191 0.0209

-15-

Petro Chem Environmental Services, Inc.




COMPANY : BECHTEL PETROLEUM OPERATIONS, INC.

UNIT : K49 17R
DATE : 2-13-92
REPORT : 10-849D
CARB METHOD 410A
Light Molecular Weight Hydrocarbons, GCMS
RUN #1 -
Non-Condensable Condensable TOTAL TOTAL
Compound ppb ug/CMm ug/L* | ug/CM ug/CM Ibs/hr
Benzene 66 230 0.3] 0.639 231 0.0020
Ethylbenzene 16 74 ||** 0.05 0.106 74.1 0.0006
Toluene 58 240 j|°* 0.1 0.213 240 0.0021
Xylenes, Total 170 790 ||** 0.05 0.106 780 0.0068
Propylene 1700 3200 {** 10 21 3221 0.0276
Vm{sid), DSCM - 0.0202
DSCFM - 2313
RUN #2
Non-Condensable Condensable TOTAL TOTAL
Compound ppb ug/CM ug/L* | ug/CM ug/CM ibs/hr
Benzene 60 210 0.2 0.450 210 0.0018
Ethylbenzene 7 36 (|** 0.06 0.113 35.1 0.0003
Toluene 29 120 ||** 0.1 0.225 120 0.0010
Xylenes, Total 78 370 ||** 0.06 0.113 370 0.0032
Propylene 2200 4100 ||** 10 22.5 4123 0.0353
Vm(std), DSCM - 0.0191
DSCFM = 2318
RUN #3
Non-Condensable Condensable TOTAL TOTAL
Compound ppb ug/CM ug/llL * | ug/CM ug/CM ibsthr
Benzene 67 200 ||** 0.05 0.103 200 0.0017
Ethyibenzene 4 21 |[** 0.06 0.103 21.1 0.0002
Toluene 20 83 ||*” 0.10 0.206 83 0.0007
Xylenes, Total 46 220 ||** 0.05 0.103 220 0.0019
Propylene 1800 3400 ||** 100 206 3606 0.0309
Vm(std), DSCM - 0.0209
DSCFM - 2313

* ug/L of liquid sample

Calculations :

ug/CM (aqueous) = (ug/L * .043 Liter)/Vm(std),DSCM

ibs/hr = ug/CM * 2.205 * 10°-9 * .02832 CM/CF * 60 min/hr * DSCFM

Petro Chem Environmental Services, Inc.

**Not detected, used 1/2 detection limit

_16_




COMPANY : BECHTEL PETROLEUM OPERATIONS, INC.

UNIT : K49 17R
- DATE 1 2-13-92
REPORT : 10-849D

CARB METHOD 410A
FIELD BLANK

Light Molecular Weight Hydrocarbons, GCMS

Non-Condensable Condensable TOTAL
] Compound ppb__| ugiCM ugl * | ugiCM || ugicM
Benzene i 0.05 0.160 [{** 0.06 0.107 0.2687
- Ethylbenzene e 0.05 0.217 ||** 0.05 0.107 0.324
Toluene 0.6 24 ||*" 1.0 2.14 4.54
Xylenes, Totai 0.5 2.2 |i** 0.05 0.107 2.31
—~ Propylene il 0.1 0.172 |{** 100 214 214
AVERAGE
- Vm(std), DSCM - 0.0201

** Not detected, used 1/2 detection limit

Petro Chem Environmental Services, Inc,




f CoasT 1O

Air, Water & Hazardous Waste Sampling, Analysis & Consuitation

f ConsT Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories
; ANALY TICAL San Luis Obispo, CA ¢ Goleta, CA * Benicia, CA « Camarillo, CA * Newport Beach, CA » Valparaiso, IN
'BAMUEI  san 1uis obispo Division (805) 543-2553
' 141 Suburban Road, San Luis Obispo, California 93401 FAX (805) 543-268S5
Lab Number : I-0611-5
CLIENT: Terry Rowles Project : 10-849 Bechtel
Petro Cham Enviromental
3207 Antonino Ave Analyzed : 02/14/92
Bakersfield, CA 93308 Analyzed by: GD
Method : EPA TO-14
REVISED
REPORT OF ANALYTICAL RESULTS Page 1 of 1
SAMPLE DESCRIPTION MATRIX SAMPLED BY SAMPLED DATE RECEIVED
K-49 17R Noncondensable #1 Air Mark Ready 01/13/92 02/14/92
CONSTITUENT *PQL RESULT RESULT NOTE

ppbv ppbv Hg/cu M

FUEL FINGERPRINT in AIR

Benzene 1. 66. 230.
Toluene 1. 58. 240.
Ethylbenzene 1. 16. 74.
Xylenes 1. 170. 790.
Ethylene Dichloride 1. ND ND
Ethylene Dibromide 1. ND ND
Propylene 2. 1700. 3200.

Lab Certifications: CAELAP#1598, NYELAP#11177, UTELAP#E-142, A2LA#0136-01, L.A.Co.CSD#10187.
*RESULTS listed as 'ND' were not detected at or above the listed PQL (Practical Quantitation Limit)

03/09/92 Respectfully submitted,
MSD1/1C62E COAST-TO-COAST ANALYTICAL SERVICES, INC.

ﬁﬁ 6&5[ Dm'

h.D., Group Leader

g

ce R. Hilpert, Ph.D.
Vice President
-18- .
Petro Chem Environmental Services. Tne



Air, Water & Hazardous Waste Sampling, Analysis & Consultation

Coasr .70 - | Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories

CoasT

} ANALYTICAL San Luis Obispo, CA * Goleta, CA ¢ Benicia, CA ¢ Camarillo, CA ¢ Newport Beach, CA e Valparaiso, IN

, BLEALEII  san Luis cbispo Division (805) 543-2553
141 Suburban Road, San Luis Obispo, California 93401 FAX (805) 543-2685
i Lab Number : I-0611-6
CLIENT: Terry Rowles Project : 10~-849 Bechtel
Petro Chem Enviramental
- 3207 Antonino Ave Analyzed : 02/14/92
Bakersfield, CA 93308 Analyzed by: GD
Method : EPA TO-14
. REVISED
REPORT OF ANALYTICAL RESULTS Page 1 of 1
SAMPLE DESCRIPTION MATRIX SAMPLED BY SAMPLED DATE RECEIVED
K-49 17R Noncondensable #2 Air Mark Ready 01/13/92 02/14/92
- CONSTITUENT *PQL RESULT RESULT NOTE

pobv ppbv Hg/ocu M

FUEL FINGERPRINT in AIR

B Benzene 1. 60. 210.
Toluene 1. 29. 120.
Ethylbenzene 1. 7. 35.

- Xylenes 1. 78. 370.
Ethylene Dichloride 1. ND ND
Ethylene Dibromide 1. ND ND
Propylene 2. 2200. 4100

Lab Certifications: CAELAP#1598, NYELAP#11177, UTELAP#E-142, A2LA#0136-01, L.A.Co.CSD#10187.
- *RESULTS listed as 'ND' were not detected at or above the listed PQL (Practical Quantitation Limit)

03/09/92 Respectfully submitted,
MSD1/1C63E COAST-TO-COAST ANALYTICAL SERVICES, INC.

S Gesheng Dar
Dai, D., Group Leader
JF—=

urence R. Hilpert, Ph.D.
Vice President

Petro Chem Environmental Services, Inc.



Air, Water & Hazardous Waste Sampling, Analysis & Consultation

T .
ggiz ? TG Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories
ANALYTICAL ! San Luis Obispo, CA  Goleta, CA * Benicia, CA * Camarillo, CA + Newport Beach, CA « Valparaiso, IN
SERVICES San Luis Obispo Division (805) 543-2553
141 Suburban Road, San Luis Obispo, California 93401 FAX (805) 543-2685

Lab Number : I-0611-7

CLIENT: Terry Rowles Project 10-849 Bechtel

Petro Chem Envircomental

3207 Antonino Ave Analyzed : 02/14/92

Bakersfield, CA 93308 Analyzed by: GD

Mathod s+ EPA TO-14
REVISED
REPORT OF ANALYTICAL RESULTS Page 1 of 1

SAMPLE DESCRIPTION MATRIX SAMPLED BY SAMPLED DATE RECEIVED
K~-49 17R Noncondensable #3 Air Mark Ready 01/13/92 02/14/92
CONSTITUENT *PQL RESULT RESULT NOTE

v ppbv ug/cu M

FUEL FINGERPRINT in AIR

Benzane 1. 57. 200.
Toluene 1. 20. a3.
Ethylbenzene 1. 4. 21.
Xylenes 1. 46. 220.
Ethylene Dichloride 1. ND ND
Ethylene Dibramide ) 1. ND ND
Propylene 2. 1800. 3400

1ab Certifications: CAELAP#1598, NYELAP#11177, UTELAP#E-142, A2LA#0136-01, L.A.Co.CSD#10187.
*RESULTS listed as 'ND' were not detected at or above the listed PQL (Practical Quantitation Limit)

03/09/92 Respectfully submitted,
MSD1/1C64E COAST-TO-COAST ANALYTICAL SERVICES, INC.

i:::ﬁ:; (§;:a514: ji>*ﬁ V'
Da

% .D., Group Leader

R JFyr—=

Laurence R. Hilpert, Ph.D.
Vice President

_20..
petro Chem Environmental Services, Inc.



Coast 10| Air, Water & Hazardous Waste Sampling, Analysis & Consultation
SE A Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories

Coast
| ANALYTICAL San Luis Obispo, CA * Goleta, CA © Benicia, CA « Camarillo, CA * Newport Beach, CA e Valparaiso, IN
] SERVICES San Luis Obispo Division (805) 543-2553
141 Suburban Road, San Luis Gbispo, California 93401 FAX (805) 543-2685
Lab Number : I-0611-8
CLIENT: Terry Rowles Project : 10-849 Bechtel
Petro Chem Enviramental
3207 Antonino Ave Analyzed : 02/14/92
Bakersfield, CA 93308 Analyzed by: GD
Method :+ EPA TO-14
REVISED
REPORT OF ANALYTICAL RESULTS Page 1 of 1
SAMPLE DESCRIPTION MATRIX SAMPLED BY SAMPLED DATE RECEIVED
¥-48 17R Noncondensable Blank Air Mark Ready 01/13/92 02/14/92
CONSTITUENT *PQL RESULT RESULT NOTE

ppov pobv pg/focu M

FUEL FINGERPRINT in AIR
Benzene (o}
Toluene (o}
Ethylbenzene 0
Xylenes 0.
Ethylene Dichloride 0
Ethylene Dibramide 0

88c808
R

Propylene 0.2 ND ND

lab Certifications: CAELAP#1598, NYELAP#11177, UTELAP#E-142, A21A#0136-01, L.A.Co.CSD#10187.
*RESULTS listed as 'ND' were not detected at or above the listed PQL (Practical Quantitation Limit)

03/09/92 Respectfully submitted,
MSD1/1C61E COAST-TO-COAST ANALYTICAL SERVICES, INC.

I:'::lg £¢ Dﬁ:'

Laurence R. Hilpert, Ph.D.
Vice President

_21..
Petro Chem Environmental Services, Inc.



CoasST T Air, Water & Hazardous Waste Sampling, Analysis & Consultation
g ‘ 0 - Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories

il Coas
is Obispo, CA * Goleta, CA ¢ Benicia, CA « illo, CA » ,CA e i
ANALYTICAL San Luis Obispo, CA * Goleta, enicia, CA ¢ Camarillo, CA * Newport Beach, CA  Valparaiso, IN
) SERVICES San Luis Obispo Division (805) 543-2553
141 Suburban Road, San Luis Obispo, California 93401 FAX (805) 543-2685
- Lab Number : I-0611-1
CLIENT: Terry Rowles Project s+ 10-849 Bechtel
Petro Chem Envircmental
~ 3207 Antonino Ave Analyzed : 02/21/92
Bakersfield, CA 93308 : Analyzed by: RF
Method :+ EPA 8260
- REVISED
REPORT OF ANALYTICAL RESULTS Page 1 of 1
SAMPLE DESCRIPTION MATRIX ~ SAMPLED BY SAMPLED DATE RECEIVED
¥-49 17R Condensable #1 Agqueous Mark Ready 02/13/92 02/14/92
- CONSTITUENT (CAS RN) *POL RESULT NOTE
Hg/L Hg/L
_ PRIORITY POLLUTANT VOLATILE ORGANICS 1
Benzene (71432) 0.1 0.3
Ethylbenzene (100411) 0.1 ND
Toluene (108883) 0.2 ND
~ Xylenes, Total 0.1 ND
1,2-Dichloroethane~d4 (% Surrogate Recovery) 115.
Toluene-d8 (% Surrogate Recovery) 102.
_ p-Bromofluorobenzene (% Surrogate Recovery) 98.
Propylene 20. ND

Lab Certifications: CAELAP#1598, NYELAP#11177, UTELAP#E-142, A2LA#0136-01, L.A.Co.CSD#10187.
- *RESULTS listed as 'ND' were not detected at or above the listed PQL (Practical Quantitation Limit)
(1) EXTRACTED by EPA 5030 (purge-and-trap)

03/09/92 Respectfully submitted,
MSD2 /2RS6~7TMO4A ' COAST-TO-COAST ANALYTICAL SERVICES, INC.

~ MH/bpl /cro/dez
IB212WV ‘W

Mary Havlicek, Ph.D.
President

Petro Chem Environmental Services, Inc.



Air, Water & Hazardous Waste Sampling, Analysis & Consultation

gggc’i TO - | Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories
S
San Luis Obispo, CA » , CA » Benicia, CA » illo, CA ¢ N ,CA » iso,
ANALYTICAL uis Obispo, CA * Goleta, CA * Benicia Camarillo, CA * Newport Beach, CA « Valparaiso, IN
SERVICES San Luis Obispo Division (805) 543-2553
‘ 141 Suburban Road, San Luis Obispo, California 93401 FAX (805) 543-2685
Lab Nurber : I-0611-2
CLIENT: Terry Rowles Project : 10-849 Bechtel
Petro Chem Envircmental
3207 Antonino Ave Analyzed : 02/21/92
Bakersfield, CA 93308 Analyzed by: RF
Method : EPA 8260
REVISED
REPORT OF ANALYTICAL RESULTS Page 1 of 1
SAMPLE DESCRIPTION MATRIX SAMPLED BY SAMPLED DATE RECEIVED
K-49 17R Condensable #2 Aqueocus Mark Ready 02/13/92 02/14/92
CONSTITUENT (CAS RN) *POL RESULT NOTE
Hg/L Hg/L
PRIORITY PCLLUTANT VCLATILE ORGANICS 1
Benzene (71432) 0.1 0.2
Ethylbenzene (100411) 0.1 ND
Toluene (108883) 0.2 ND
Xylenes, Total 0.1 ND
1,2-Dichloroethane—d4 (% Surrogate Recovery) 110.
Toluene—d8 (% Surrcgate Recovery) 99.
p-Braomoflucrobenzene (% Surrogate Recovery) 103.
Propylene 20. ND

Lab Certifications: CAELAP#1598, NYELAP#11177, UTELAP#E-142, A2LA#0136-01, L.A.Co.CSD#10187.
*RESULTS listed as 'ND' were not detected at or above the listed PQL (Practical Quantitation Limit)
(1) EXTRACTED by EPA 5030 (purge—-and-trap)

03/09/92 Respectfully submitted,
MSD2/2RS7-7TMOSA COAST-TO-COAST ANALYTICAL SERVICES, INC.

ﬁzlbpn‘l;‘/ram/dez ‘-W/% m

Mary Havlicek, Ph.D.
President

Petro Chem Environmental Services, Inc.
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1 CoasT  TO .

Air, Water & Hazardous Waste Sampling, Analysis & Consultation
Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories

Coasy
ANALYTICAL

SERVICES San luis Obispo Division
141 Suburban Road, San Luis Obispo, California 93401

San Luis Obispo, CA * Goleta, CA * Benicia, CA * Camarillo, CA * Newport Beach, CA « Valparaiso, IN

(805) 543-2553
FAX (805) 543-2685

Lab Numwber : I-0611-3
CLIENT: Terry Rowles Project : 10-849 Bechtel
Petro Chem Enviromental
3207 Antonino Ave Analyzed : 02/21/92
Bakersfield, CA 93308 Analyzed by: BL
Method : EPA 8260
REVISED
REPORT OF ANALYTICAL RESULTS Page 1 of 1
SAMPLE DESCRIPTION MATRIX SAMPLED BY SAMPLED DATE RECEIVED
X-49 17R Condensable #3 Agueous Mark Ready 02/13/92 02/14/92
CONSTITUENT (CAS RN) *PQL RESULT NOTE
Hg/L ug/L
PRIORITY POLLUTANT VOLATILE CRGRNICS 1,2
Benzene (71432) 1. ND
Ethylbenzene (100411) 1. ND
Toluene (108883) 2. ND
Xylenes, Total 1. ND
1,2-Dichlorcethane-dd (% Surrogate Recovery) 108.
Toluene—d8 (% Surrogate Recovery) 97.
p-Bromofluorobenzene (% Surrogate Recovery) 99.
200. ND

Propylene

Lab Certifications: CAELAP#1598, NYELAP#11177, UTELAP#E-142, A2LA#0136-01, L.A.Co.CSD#10187.
*RESULTS listed as 'ND' were not detected at or above the listed PQL (Practical Quantitation Limit)

(1) EXTRACTED by EPA 5030 (purge—and-trap)

(2) High concentration of some analytes caused the sample to be run diluted resulting in
raised Practical Quantitation Limits for analytes. Refer to instrument blank for undiluted

Practical Quantitation Limits.

03/09/92 Respectfully submitted,
MSD2/2R63C COBST-TO-COAST ANALYTICAL SERVICES, INC.

MH/bpl /cmo/dez W ‘
mm ‘_W

Mary Havlicek, Ph.D.

President

Petro Chem Environmental Services, Inc,

_24_



CoasT TO : Air, Water & Hazardous Waste Sampling, Analysis & Consultation
B | Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories

Coasy
ANALYTICAL

ST | san Luis Obispo Division
141 Suburban Road, San Luis Obispo, California 93401

San Luis Obispo, CA * Goleta, CA * Benicia, CA © Camarillo, CA « Newport Beach, CA » Valparaiso, IN

(805) 543-2553
FAX (805) 543-2685

) Lab Number : I-0611-4
CLIENT: Terry Rowles Project : 10~-849 Bechtel
Petro Chem Enviromental
- 3207 Antonino Ave Analyzed : 02/21/92
Bakersfield, CA 93308 Analyzed by: BL
Method : EPA 8260
- REVISED
REPORT OF ANALYTICAL RESULTS Page 1 of 1
SAMPLE DESCRIPTION MATRIX SAMPLED BY SAMPLED DATE RECEIVED
K-49 17R Condensable Blank Aqueous Mark Ready 02/13/92 02/14/92
— CONSTITUENT (CAS RN) *PQL RESULT NOTE
Hg/L Hg/L
_ PRIORITY PCLLUTANT VOLATILE ORGANICS 1,2
Benzene (71432) 1. ND
Ethylbenzene (100411) 1. ND
Toluene (108883) 2. ND
— Xylenes, Total 1. ND
1,2-Dichloroethane-d4 (% Surrogate Recovary) 114.
Toluene-d8 (% Surrogate Recovery) 99.
— p-Bromofluorcbenzene (% Surrogate Recovery) 102.
Propylene 200. ND

Lab Certifications: CAELAP#1598, NYELAP#11177, UTELAP#E-142, A2LA#0136-01, L.A.Co.CSD#10187.

(1) EXTRACTED by EPA 5030 (purge—and-trap)

*RESULTS listed as 'ND' were not detected at or above the listed PQL (Practical Quantitation Limit)

(2) High concentration of scme analytes caused the sample to be run diluted resulting in
- raised Practical Quantitation Limits for analytes. Refer to instrument blank for undiluted

Practical Quantitation Limits.

03/09/92 Respectfully submitted,

MSD2/2R65C COAST-TO-COAST ANALYTICAL SERVICES, INC.
_ Mi/bpl/cmo/dez é ) z

Mary Havlicek, Ph.D.

President

Petro Chem Environmental Services, Inc.



Air, Water & Hazardous Waste Sampling, Analysis & Consultation
Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories

f CoasT  TO -

 CoasT

1 San Luis Obispo, CA * Goleta, CA * Benicia, CA « Camarillo, CA * Newport Beach, CA e Valparaiso, IN
AnaLyTICAL §

SERVICES

(805) 543-2553
FAX (805) 543-2685

San Luis Obispo Division
141 Suburban Road, San Luis Obispo, California 93401

oC Batch ID: IB14Ml I-0611~7

CLIENT: Terry Rowles Project : K-49 17-R Bechtel
Petro Chem Envircmental
3207 Antenino Ave Analyzed : 02/14/92
Bakersfield, CA 93308 Analyzed by: GD
Method : EPA TO-14
QC DUPLICATE
REPORT OF ANALYTICAL RESULTS page 1 of 1
SAMPLE DESCRIPTION MATRIX SAMPLED BY SAMPLED DATE RECEIVED
Noncondensable #3 Air Mark Ready 01/13/92 02/14/92
CONSTITUENT *PQL RESULT RESULT $DIFF NCOTE
Prov ppov  Hg/cu M
FUEL FINGERPRINT in AIR
Benzene 1. 66. 230. 4.
Toluene 1. 24. 100. 19.
Ethylbenzene 1. 3.6 17. 21.
Xylenes 1. 38. 180. 20.
Ethylene Dichloride 1. ND ND
Ethylene Dibramide 1. ND ND
PROPYLENE 2. 2000. 3700. 8.5

Lab Certifications: CAELAP#1598, NYELAP#11177, UTELAP#E-142, A2LA#0136-01.
*RESULTS listed as 'ND' were not detected at or above the listed PQL (Practical Quantitation Limit)

02/18/92 Respectfully submitted,

MSD1/1C65E COAST-TO-COAST ANALYTICAL SERVICES, INC.
LRH/ge (‘ { .

10611-7 ¥es Dﬂt(

Gesheng Dai, ., Group Leader
H=
ence R. Hilpert, Ph.D.
Vice President

-26~-

patro Chem Environmental Services, Inc.



L Air, Water & Hazardous Waste Sampling, Analysis & Consuitation
Coast YO -

Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories

CoasT
ANALYTICAL

S1AUTH TN san Luis Obispo Division (805) 543-2553
141 Suburban Road, San Luis Obispo, California 93401 FAX (805) 543-268S

San Luis Obispo, CA * Goleta, CA * Benicia, CA * Camarillo, CA ¢ Newport Beach, CA ¢ Valparaiso, IN

) QC Batch ID: IBR12wWV
CLIENT: Coast-~to-Coast Analytical Services, Inc.

Analyzed : 02/21/92
Analyzed by: RF
Mathod : EPA 8260
METHOD BLANK
) REPORT OF ANALYTICAL RESULTS Page 1 of 2
SAMPLE DESCRIPTICN MATRIX SAMPLED BY SAMPLED DATE RECEIVED
METHCD BLANK Aquecus
) CONSTTITUENT (CAS RN)  *PQL RESULT NCTE
Hg/L Hg/L
PRIORITY POLLUTANT VOLATILE CORGANICS 1
- Benzene (71432) 0.1 ND
Bromochloramethane (74975) 0.1 ND
Bromodichloromethane (75274) 0.1 ND
. Bramoform (75252) 0.2 ND
Bramomethane (Methyl Bromide) (74839) 0.1 ND
Carbon Tetrachloride (56235) 0.1 ND
) Chlorcbenzene (108907) 0.1 ND
Chloroethane (Ethyl Chloride) (75003) 0.1 ND
Chlcramethane (Methyl Chloride) (74873) 0.1 ND
2=Chlcoroethyl Vinyl Ether (110758) 1. ND
- Chloroform (67663) 0.5 ND
Dibromochloramethane (124381) 0.1 ND
1,2-Dichlorcbenzense (95501) 0.1 ND
. 1,3-Dichliorcbenzene (541731) 0.1 ND
1,4-Dichlorcbenzene (106467) 0.1 ND
Dichlorodiflucramethane (75718) 1. ND
1,1-Dichlorcethane (75343) 0.1 ND
B 1,2-Dichloroethane (EDC) (107062) 0.1 ND
1,1-Dichlcroethene (75354) 0.1 ND
cis-1,2-Dichlorcethene (156694) 0.1 ND
- trans-1l,2-Dichlorcethens {156605) 0.1 ND

Lab Certifications: CAELAP#1598, NYELAP#11177, UTELAP#E~142, A2LA#0136-01.
*RESULTS listed as 'ND' were not detected at or above the listed PQL (Practical Quantitation Limit)
(1) EXTRACTED by EPA 5030 (purge—and-trap)

02/27/92

g MSD2/2R47C
MH/bpl /aro/dez
10611-1

Petro Chem Environmenta) Services, Inc.
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Air, Water & Hazardous Waste Sampling, Analysis & Consultation
Coast 710- Certified Hazardous Waste, Chemistry, Bacteriology & Bicassay Laboratories

COAS T San Luis Obispo, CA ¢ Goleta, CA * Benidia, CA * Camarillo, CA * Newport Beach, CA » Valparaiso, [N

AnavLYTICAL
SERVICES San Luis Obispo Division (805) 543-2553

141 Suburban Road, San Luis Obispo, California 93401 FAX (805) 543-2685

QC Batch ID: IB212WV
CLIENT: Coast-to-Coast Analytical Services, Inc.

Analyzed : 02/21/92
Analyzed by: RF
Method :+ EPA 8260
METHOD BLANK
REPORT OF ANALYTICAL RESULTS Page 2 of 2
SAMPLE DESCRIPTION MATRIX SAMPLED BY SAMPLED DATE RECEIVED
METHCO BLANK Aqueous
CONSTITUENT (CAS RN) *PQL RESULT NOTE
ug/L Hg/L
1,2-Dichloropropane (78875) 0.1 ND
cis~1,3-Dichloropropene (10061015) 0.1 ND
trans-1,3-Dichloropropene (10061026) 0.1 ND
Dichlorctrifluorcethane (306832) 0.1 ND
Ethylbenzens (100411) 0.1 ND
Mathylene Chloride (75092) 1. ND
1,1,2,2-Tetrachloroethane (79345) 0.5 ND
Tetrachlorcethene (PCE) (127184) 0.1 ND
1,1,1-Trichlorcethane (TCA) {71556) 0.1 ND
1,1,2-Trichlorcethane (79005) 0.1 ND
Trichloroethens (TCE) (79016) 0.1 ND
Trichlorotriflucroethane (F-113) (76131) 0.5 ND
Trichlorofluocrcmethane (F-11) (75694) 0.5 ND
Toluene (108883) 0.2 ND
Vinyl Chloride (75014) 0.1 ND
Xylenes, Total 0.1 ND
1,2-Dichlorcethane—dd (% Surrogate Recovery) 97.
Toluene—d8 (% Surrogate Recovery) 107.
p~Bromofluorcbenzene (% Surrogate Recovery) 100.
Propylene 20. ND
Lab Certifications: CAELAP#1598, NYELAP#11177, UTELAP#E-142, A2LA#0136-0l1.

*RESULTS listed as 'ND' were not detected at or above the listed PQL (Practical Quantitation Limit)

02/27/92 Respectfully submitted,
MSD2/2R47C COBST-TO-COAST ANALYTICAL SERVICES, INC.

MH/bpl /amo/dez
10611~-1 MW
Mary Havlicek, Ph.D.
President
Petro Chem Environmental Services, Inc.
_28-



CoasT.v0.-
CoasT
ANAaLYTICAL

§ SERVICES San Luis Obispo Division (805) 543-2553
141 Suburban Road, San Luis Obispo, California 93401 FAX (80S5) S543-268S

Air, Water & Hazardous Waste Sampling, Analysis & Consultation
Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories

San Luis Obispo, CA » Goleta, CA ¢ Benicia, CA * Camarillo, CA Newport Beach, CA « Valparaiso, IN

: QC Batch ID: IB212wv
CLIENT: Coast-to~Coast Analytical Services, Inc.

Analyzed : 02/21/92

Analyzed by: RF

Method : EPA 8260

QC SPIKE
REPORT OF ANALYTICAL RESULTS Page 1 of 2
SAMPLE DESCRIPTION MATRIX SAMPLED BY SAMPLED DATE RECEIVED
QC SPIKE Aguecus
CONSTITUENT *PQL SPIKE RESULT SREC NOTE
Hg/L AMOUNT Hg/L

PRICRITY POLLUTANT VOLATILE ORGANICS 1,2
Benzane 0.1 10. 12. 120.
Bramochloromethane 0.1 10. 11. 110.
Bromodichloromethane 0.1 10. 11. 110.
Bramoform 0.2 10. 8.4 84.
Bremomethane (Methyl Bromide) 0.1 10. 12. 120.
Carbon Tetrachloride 0.1 10. 13. 130.
Chlorocbenzene 0.1 10. 13. 130.
Chlorcethane (Ethyl Chloride) 0.1 10. 12. . 120.
Chloromethane (Methyl Chlcride) 0.1 10. 11. 110.
2-Chlorcethyl Vinyl Ether 1. NS
Chloroform 0.5 10. 11. 110.
Dibramochloramathane 0.1 10. 11, 110.
1,2-Dichlorcbenzens 0.1 10. 11. 110.
1,3-Dichlorcbenzene 0.1 10. 12. 120.
1,4-Dichlorcbenzene 0.1 10. 12. 120.
Dichlorodifluoramethane 1. 10. 10. 100.
1,1-Dichlorcethane 0.1 10. 11. 110.
1,2-Dichlorcethane (EDC) 0.1 10. 6.8 68.
1,1-Dichlorcethene 0.1 10. 11. 110.
cis-1,2-Dichlorcethene 0.1 10. 11. 110.

Lab Certifications: CAELAP#1598, NYELAP#11177, UTELAP#E-142, A2LA#0136-01.

* RESULTS listed as 'NS' were not spiked. PQL = Practical Quantitation Limit
(1) EXTRACTED by EPA 5030 (purge-and-trap)

(2) Spike was in analyte—-free water.

02/27/92
MSD2/2R41C
MH/bpl/cmo/dez
10611~1

, Petro Chem Environmenta] Servicas, Inc.
- 9..



CoasT - 10 -
CoasTt

ANALYTICAL
SERVICES

Air, Water & Hazardous Waste Sampling, Anaiysis & Consultation
Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories

San Luis Obispo, CA » Goleta, CA ¢ Benidia, CA « Camarillo, CA * Newport Beach, CA ¢ Vaiparaiso, IN

San Luis Obispo Division (805) 543-2553
141 Suburban Road, San Luis Obispo, California 93401 FAX (805) 543-2685

QC Batch ID: IB212wV

CLIENT: Coast-to-Coast Analytical Services, Inc.

Analyzed : 02/21/92
Analyzed by: RF
Method : EPA 8260
QC SPIKE ’
REPORT OF ANALYTICAL RESULTS ' Page 2 of 2
SAMPLE DESCRIPTICN MATRIX SAMPLED BY SAMPLED DATE RECEIVED
QC SPIXKE Agqueous
CONSTITUENT *PQL SPIKE RESULT SREC NOTE
Hg/L AMOUNT ug/L
trans-1,2-Dichlcroethene 0.1 10. 11. 110.
1,2-Dichlorcopropans 0.1 10. 11. 110.
cis-1,3~Dichloropropene 0.1 10. 10. 100.
trans-1,3-Dichlorcpropens 0.1 10. 10. 100.
Dichlerotrifluoroethane 0.1 NS
Ethylbenzene 0.1 10. 12. 120.
Mathylene Chloride 1. 10. 11. 110.
1,1,2,2-Tetrachlorcethane 0.5 10. 10. 100.
Tetrachlorocethena (PCE) 0.1 10. 12. 120.
1,1,1-Trichloroethane (TCA) 0.1 10. 10. 100.
1,1,2-Trichlorcethane 0.1 10. 11. 110.
Trichlorcethene (TCE) 0.1 10. 13. 130.
Trichlorotriflucroethane (F-113) 0.5 10. 12. 120.
Trichloroflucrcmethans (F-11) 0.5 10. 11. 110.
Toluene 0.2 10. 12. 120.
Vinyl Chloride 0.1 10. 12. 120.
Xylenes, Total 0.1 10. 12. 120.
1,2-Dichlcrvethane-d4 (% Surrogate Recovery) 107. NS
Tolusne—d8 (% Surrogate Recovery) 104. NS
p-Bremofluorcbenzene (% Surrogate Recovery) 102. NS
Propylene 20. NS

lab Certifications: CAELAP#1598, NYELAP#11177, UTELAP#E-142, A2LA#0136-01.
* RESULTS listed as 'NS' were not spiked. PQL = Practical Quantitation Limit

02/27/92
MSD2/2R41C
MH/bpl/cmo/dez
I0611-1

Respectfully submitted,
TO-COAST ANMALYTICAL SERVICES, INC.

WM

Mary Havlicek, Ph.D.
President

Petro Chem Environmental Services, Inc.
_30..



e Air, Water & Hazardous Waste Sampling, Analysis & Consultation
Coast T1o-

Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories

CoasTt

ANaLyTICAL
| SERVICES San Luis Obispo Division (805) 543-2553
* 141 Suburban Road, San Luis Obispo, California 93401 FAX (80S) 543-2685

San Luis Obispo, CA » Goleta, CA * Benicia, CA * Camarillo, CA « Newport Beach, CA « Valparaiso, IN

QC Batch ID: IB212wv
CLIENT: Coast-to—Coast Analytical Services, Inc.

Analyzed : 02/21/92
Analyzed by: RF
Method : EPA 8260
QC SPIKE
REPORT OF ANALYTICAL RESULTS Page 1 of 2
SAMPLE DESCRIPTION MATRIX SAMPLED BY SAMPLED DATE RECEIVED
QC SPIKE DUPLICATE Aquecus
CONSTITUENT *PQL SPIKE RESULT SREC 3DIFF NOTE
#g/L AMOUNT Mg/L
PRIORITY POLLUTANT VOLATITE CRGANICS 1,2
Benzens 0.1 10. 12. 120. 0.
Bromochlorcmethane 0.1 10. 12. 120. 8.7
Bromodichlorcmethane 0.1 10. 12. 120. 8.7
Bromoform 0.2 10. 9.4 94. 11.
Bromomethane (Methyl Bromide) 0.1 10. 12. 120. 0.
Carbon Tetrachloride 0.1 10. 13. 130. 0.
Chlarcbenzene 0.1 10. 13. 130. 0.
Chlorcethane (Ethyl Chloride) 0.1 10. 12. 120. o.
Chloramethane (Methyl Chloride) 0.1 10. 11. 110. 0.
2~Chlorvethyl Vinyl Ether 1. NS
Chloroform 0.5 10. 12. 120. 8.7
Dibromochlorcmethane 0.1 10. 12. 120. 8.7
1,2-Dichlorcbenzene 0.1 10. 1l. 110. 0.
1,3-Dichlorcbhenzene 0.1 10. 12. 120. (o]
1,4-Dichlorcbenzene 0.1 10. 12. 120. 0.
Dichlorodifluorcmethane 1. 10. 12. 120. 18.
1,1l-Dichloroethane 0.1 10. 11. 110. 0.
1,2-Dichlorcethane (EDC) 0.1 10. 7.8 78. 14.
1,1-Dichlorcethene 0.1 10. 12. 120. 8.7
cis-1,2-Dichlorcethene 0.1 10. 12. 120. 8.7

Lab Certifications: CAELAP#1598, NYELAP#11177, UTELAP#E-142, A2LA#0136-01.

* RESULTS listed as 'NS' were not spiked. PQL = Practical Quantitation Limit
(1) EXTRACTED by EPA 5030 (purge-and-trap)

(2) Spike was in analyte-free water.

02/27/92
MSD2/2R45C

M /bpl /amo/dez
10611-1

Petro Chem Environmental Services, Inc.
_31._



— ' Air, Water & Hazardous Waste Sampling, Analysis & Consultation
CoasT .- TO - Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories
CoasT
ANALYTICAL
SERVICES San ILuis Obispo Division (805) 543-2553

141 Suburban Road, San Luis Obispo, California 93401 FAX (805) 543-2685

San Luis Obispo, CA * Goleta, CA  Benicia, CA + Camarillo, CA * Newport Beach, CA » Valparaiso, IN

’ QC Batch ID: IB212WV
CLIENT: Coast-to—-Coast Analytical Services, Inc.

. Analyzed : 02/21/92
Analyzed by: RF
Method : EPA 8260
QC SPIKE .
i REFPORT OF ANALYTICAL RESULTS Page 2 of 2
SAMPLE DESCRIPTION MATRIX SAMPLED BY SAMPLED DATE RECEIVED
QC SPIKE DUPLICATE Aquecus
- CONSTITUENT *PQL SPIKE RESULT SREC %DIFF NOTE
Hg/L RAMOUNT Kg/L
trans-1,2-Dichlorcethene 0.1 10. 12. 120. 8.7

- 1,2-Dichleoropropans 0.1 10. 12. 120. 8.7
cis~1,3-Dichlorcpropense 0.1 10. 12. 120. 18.
trans-1,3-Dichloropropeane 0.1 10. 13. 130. 26.

- Dichlerotriflucrcethane 0.1 NS
Ethylbenzene 0.1 10. 12. 120. o.
Methylene Chloride 1. 10. 11. 110. 0.

_ 1,1,2,2-Tetrachlorcethane 0.5 10. 11. 110. 9.5
Tetrachloroethene (PCE) 0.1 10. 13. 130. 8.
1,1,1-Trichloroethane (TCA) 0.1 10. 12. 120. 18.
1,1,2-Trichlorcethane 0.1 10. 12. 120. 8.7

= Trichlorcethene (TCE) 0.1 10. i3. 130. 0.
Trichlorctriflucrcethane (F-113) 0.5 10. 13. 130. 8.
Trichloroflucromethane (F-11) 0.5 10. 12. 120. 8.7

- Toluense 0.2 10. 12. 120. 0.
Vinyl Chloride 0.1 10. 13. 130. 8.
Xylenes, Total 0.1 10. 11. 110. 8.7
1,2-Dichloroethane~-dd (% Surrogate Recovery) 112. NS

- Toluene—d8 (% Surrogate Recovery) 101. NS
p-Bramofluorcbenzena (% Surrogate Recovery) 95. NS
Propylene 20. NS

Lab Certifications: CAELAP#1598, NYELAP#11177, UTELAP#E-142, A2LA#0136-01.
* RESULTS listed as 'NS' were not spiked. PQL = Practical Quantitation Limit
02/27/92 Respectfully submitted,
- MSD2/2R45C COAST-TO-COAST ANALYTICAL SERVICES, INC.

e EL ool ez L

— Mary Havlicek, Ph.D.
President

_ Petro Chem Environmental Services, Inc.
_32_



Air, Water & Hazardous Waste Sampling, Analysis & Consultation

; COAST TO -

! C Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories
OAST
: San Luis Obispo, CA * Goleta, CA  Benicia, CA ¢ Camarillo, CA * Newport Beach, CA * Valparaiso, [N
ANALYTICAL uis Obispo oleta icia wpo! alparaiso
SERVICES | : .
San Luis Obispo Division (805) 543-2553
141 suburban Road, San Luis Obispo, California 93401 FAX (805) 543-2685

CC Batch ID: IB14M1
CLIENT: Coast-to-Coast Analytical Services, Inc.

Analyzed : 02/14/92

Analyzed by:

Method : EPA TO-14

QC SPIKE
REPORT COF ANALYTICAL RESULTS Page 1 of 1
SAMPLE DESCRIPTION MATRIX SAMPLED BY SAMPLED DATE RECEIVED
QC SPIKE Air
CONSTITUENT *POL, SPIKE RESULT SREC NOTE
Mg/cu M AMOUNT ug/cu M

FUEL FINGERPRINT in AIR i
Banzene 0.5 17. 17. 100.
Toluene 0.5 20. 17. 8s5.
Ethylbenzene 0.5 22. 22. 100.
Xylenes 0.5 24. 23. 96.
Ethylene Dichloride 0.5 22. 25. 114.
Ethylene Dibromide 1. 40. 41. 103.

lab Certifications: CAELAP#1598, NYELAP#11177, UTELAP#E-142, A2LA#0136-01.
* RESULTS listed as 'NS' were not spiked. PQL = Practical Quantitation Limit
(1) Zero Air spiked with NIST SRM 1804, Cylinder # AIM~000881.

02/18/92 Respectfully submitted,
MSD1/1CS8E coasr-m—coasr ANALYTICAL SERVICES, INC.

LRH/ge
10611-5 cC D a
h. D., Group Leader

urence R. Hz.lpert Ph.D.

-33- Vice President

petro Chem Environmental Services, Inc.



Air, Water & Hazardous Waste Sampling, Analysis & Consultation

gOAST - TO - Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories
OQAST '
i San Luis Obi ,CA-Goleta,CAOBenida,CA-Camarillo,O\°Ne rt Beach, CA ¢ Valparaiso, IN
AnaryTicaL § s oiepe wpe P
ERVICE
S CES San Luis Obispo Division (805) 543-2553
141 Suburban Road, San Luis Obispo, California 93401 FAX (805) 543-2685

QC Batch ID: IB14Ml

CLIENT: Coast-to-Coast Rnalytical Services, Inc.

Analyzed : 02/14/92

Analyzed by: CR

Method : EPA TO-14

INSTRUMENT BLANK
REPCRT OF ANALYTICAL RESULTS Page 1 of 1

SAMPLE DESCRIPTION MATRIX SAMPLED BY SAMPLED DATE RECEIVED
INSTRUMENT BLANK Air
CONSTITUENT (CAS RN)  *PQL RESULT NOTE

pg/cu M pgfcu M

FUEL FINGERPRINT in AIR
Benzene
Toluene
Ethylbenzene
Xylenes
Ethylene Dichloride
Ethylene Dibramide

(71432) 0.5
(108883) 0.5
(100411) 0.5
0.5
(107062) 0.5
(106934) 1

CEEEEK:]

Lab Certifications: CAELAP#1598, NYELAP#11177, UTELAP#E-142, A2LA#0136-01.
*RESULTS listed as 'ND' were not detected at or above the listed PQL (Practical Quantitation Limit)

02/18/92
MSD1/1CS2E

LRH/ge
I0611-5

Respectfully submitted,
GJAST-‘m-ODAST ANALYTICAL SERVICES, INC.

]C>c&\

?;g: ﬁtﬁ)., Grcup Leader
urence R. Hz.lpert Ph D.

-34~ Vice President
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COMPANY :
UNIT
DATE
REPORT

BECHTEL PETROLEUM OPERATIONS, INC.
: K-49 17R
1 2-13-92
: 10-849D
CARB METHOD 422.102
1,3-BUTADIENE RESULTS
TEST #1 #2 #3
TIME 914 926 938 AVERAGE
ppb 162 152 162 159
ug/CM 358 336 358 351
ibs/hr 0.0032 | 0.0030 | 0.0032 0.0031

DSCFM = 2313 (AVERAGE OF METHOD 4298 TRAVERSE)}

EQUATIONS:
ug/CM = ppb * MW/24.41
Ibs/hr = ppb * 1.581 * 10 ~~10 * MW * DSCFM

MW = 54

Petro Chem Environmenta! Services, Inc.
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COMPANY : BECHTEL PETROLEUM
UNIT : K-49
DATE :2-13-92
REPORT :10-849 D
ANALYSIS REPORT
METHOD 422.102
1, 3—-BUTADIENE
RESULTS
RUN ¢ 1 RUN # 2 RUN # 3
TIME 9:14 9:26 9:38
AREA COUNTS (mVS) 3400 3200 3400
ppbv 1, 3-BUTADIENE 162 152 162

Petro Chem Environmental Services, Inc.
_37_
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PHOTOUAC

START

SToP & 080.0

SAPLE LIBRARY 1 FER 12 )39%2 9:®
MALYSIS 8 S PBECHMTEL

INTERMAL TETW 23 UNIT K=49

AN S8 SMIPLE RN

COFPOUNG NAME  PEAX R.T. MREAPPN

UNKNOVN 2 43.4 2,4 S
UNIHOLIN 3 33,1 1.9 us
UNKRDIN 4 110,23 1.5 Us
6.2 aUS

D)

PHOTOUA

PHOTOUAC

STARY SIRY Al

s-;.as - LI
&ﬂ
B
\5 b /b‘)k“/
/ \’%

SAMWLE LIBRARY § FEB 1D 1392
ANALTSIS 8 ? BECMTEL

INTERIAL TEMP 2¢  UNIT K=4q3
38 SAMPLE RUN

SMPLE LIBRARY § FEB 13 1392 3:28
ANLTSIS 8 ¢  BECHTEL

INTERNAL TEM® 24  UNIT K=49

SAIN | SAPLE RUN L0

COMPOUND NATE  PEAK R.T. ARENRPPN

LGN I 9.9 2.4 W NI 1 5.372M.2ms
NGO 2 55! 1.8 us TN 3 43,3 2.5 US
Lracran 2 110.4 151,5 sUS UNKNOEN 4 95.2 1.8 US
UNICNOWN 4 132,7 214.0 8V [ ) s :_-1‘;; ”1.;.::
DINOS-———- 5 188.2 3.2 US o ¢ . 3.
QoL TTISET T,

Petro Chem Environmental Services, Inc.
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COMPANY : BECHTEL PETROLEUM

UNIT : K~49
DATE : 2-13-92
REPORT : 10-849
QUALITY CONTROL REPORT
METHOD 422.102
1, 3-BUTADIENE
INSTRUMENT GAN = 50
REGRESSION FORMULA Y = 0.222 + 0.0476X
MDPOINT CALIBRATION STANDARD
CONCENTRATION RESPONSE DIFFERENCE ALLOWABLE
(ppbv) (mvs) FROM INITIAL DIFFERENCE
114 2400 0.00% +/=- 30%
ADDITIONAL CALIBRATION STANDARD
CONCENTRATION RESPONSE DIFFERENCE ALLOWABLE
(ppbv} (mvs) FROM INITIAL DIFFERENCE
57.7 1100 -8.337% +/- 30%
POST ANALYSIS CALIBRATION STANDARD
CONCENTRATION RESPONSE DFFERENCE ALLOWABLE
(ppbv) (mvs) FROM INITIAL DIFFERENCE
114 2500 4.17% +/~ 30%
BIAS CHECK CALIBRATION
ACTUAL MEASURED
CONCENTRATION CONCENTRATION RESPONSE DFFERENCE
{ppbv) (ppbv) (mvs) FROM INITIAL
114 119 2500 4.17%

-39-

Petro Chen Environmental Services, Inc.



tor 8 208.8 R
:un.z LIBRARY 1 FEB 19 1992 323
MeLYSIS s 4 O oes
INTERAL TET® 2 S22 PPB
SAIN S8 SUTADIENE

COMPOLND NAME  PEPK R.T. AREATTD

- 1 182,72 L3 VS

PHOTOUAC

START

le

S|P 8 300.2

SNTLE LIBRARY | FEP 13 1932 S:48
ANALTSIS o 19 POST CAL O
INTERNAL TEM™ 25 BUTADIENE

OnlN 38 fiePep

CONPOLND NAE  PERK R, 7. ARZA-FTR

LINIKNOL : 133,83 2.5 wus

PHOTQUAC

SIART -

— -

sIor & 200.3

SAMPLE LIBRARY 1 FEB 13 1332 8:3¢
AALYSIS 3 5 CAL ORS

INTERNAL TEMP 23 114 PPP

[0 38 BUTAOIENE

CIOING NANE PEMK R, T, OREAPPT

LNCNOLIN 1 187.9 2,4 U5

PEOTOUAC]

START

— -

sTOr @ 36,0
SMWLE LIBRARY ) FEB 13 1392 ©:30

AMALYSIS 8 8 BIAS CHECK
INTERNAL TEMP 33 )14 PPB
GAIN S8  BUTADIENE

COMPOUND NARE  PEAK R, T, AREAZPPN

e ] 18B,0 2,5 US

PHOTOUAC

START e vvnnnne cemmecan corecrenensaen

Sior & oee,0
SMPLE LIPRARY 1 FEB 13 13992 8121

ANALYSIS & 3 SYSTER BLANK
INTERNAL TEIW 21  ZERD AIR
OAIN .

COMPOLND NAE  PEM R.7, AREAPTD

Petro Chem Environmental Services, Inc.
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Cadiifornia Air Resources Board Meihod 422.102

Chromatographic Andlysis of 1, 3—Butodiens from Stationary Sources

Caiibration Curve for Gain = 50

Raw Data and Response Factors

STANDARD AREA
CONCENTRATION AREA AREA AREA AREA STANDARD
(peb v/v) RUN 1 RUN 2 RUN 3 AVERAGE DEVIATION
5.86 122.5 117.7 118.3 119.50 2.62
57.7 1200 1200 1200 1200.00 0.00
114 2400 2400 2400 2400.00 0.00
498 10400 10500 10300 10400.00 100.00
RESPONSE
STANDARD RESPONSE RESPONSE RESPONSE RESPONSE FACTOR
CONCENTRATION FACTOR FACTOR FACTOR FACTOR STANDARD
(ppb v/Vv) RUN 1 RUN 2 RUN 3 AVERAGE DEVIATION
5.86 4.7837E-02 4.9788E-02 4.9535€E-02 4.9053E-02 1.0610e-03
57.7 4.8083E-02 4,8083E-02 4.8083E-02 4.8083E-02 0.00Q0E+00
114 4.7500E-02 4.7500E-02 4.7500E-02 4,7500E-02 0.0000E+00
495 4.7596E-02 4.7143E-02 4.8058E-02 4.7599E-02 4.5770E-04

RF AVG.= 4.8059£-02

RF STD.DEV.= 0.0007101409

RF RSDZ = 1.48%

-41-
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Method 422.102 1, 3—Buiadiene

Linear Regression Andlysis (gain = 50)

Regression Qutput:

Constant 0.222491
Std Err of Y Est 0.394959
R Squorad 0.999998
No. of Observations 4
Degrees of Freedom 2
X Cosfficient(s) 0.04757
Std Err of Coef. 4.88E-05
REGR.
CONC. CONC.
5.86 5.3072
57.7 57.3070

114 114.3914
495 494.9545

Petro Chem Environmental Services, Inc.
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PHOTOUAC

s 2
- AN
S LISRARY | PFED | 1382 ¢
AULYSIS & 8 UTROIDE
INTERAL 2 O, g
ONIN - 3,0 rrw

me
COFaI0 W PEK R.T. AREATET
BeaUN T 198.3 138,32 ali®

5.86ppmv 1.3-Butadiene

Calibration Gas Standard

Instrument Gain = 50

S

PHOTOUAC

13

men ® - ®
- e , @

SUPFL LINART | FEBR 31392 9 9
AL TRIS 8 N TIDE
INTEReL. THP 32 COaL.. GG
anin . 3.08 rrev

treaenas 4 13l.1 132.7 m8

PHOTOUAC

[ 4

L §

T R.T. ARESTTR
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57.7ppmv 1,3-Butadiene

Calibration Gas Standard

Instrument Gain = 50

PHOTQUAC

SNTL LIBWRY L. FEB L 1892 27
NULYSIS & 7 RreoIDe
MTDeRL TEP 23 Oh.. G

SRin = 2.

OFFERT 1.0 s

OW¥RT SPEED 1 evtue

NOPE SN, 18 18 2 pwSes

[ 2 -] - S Persent
NINITAN AREN I Ve

TINER DELAY 8.8 Sae

NOLTSIS TINE 2W8.6 See

oras TInt e Mmn

EQOrOLND  NeIE PFEAK R.T. ARCAsFTTY
LRNKINCEI 1 132.% 1.2 Us
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PHOTOUAC
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Mo L o S Pereemt
amsimn AA 1080  sEes
TINER DELAY 0.8 See
GWLTEIS TIE 8.6 See
cYeLE TINE e Me

114ppmv 1,3-Butadiene
Calibration Gas Standard

Instrument Gain = 50

PHOTOUAC

’"T

MOLTSIE 3 ¢  RITWOIDE
W 2 o, asmg

®in % uerrw

OFFEET 1.8 ot

Owet segmm 1 efvmin

SOPE SENS, 19 18 2 marses

TINER DgLAY 4.8 See
AWLTSIS TINE  300.0 See
CTOLE TIME e fun

PHOTQUAC

i

>Cl

STTP e 3.3
SNPLLLINWRT | FER 3 1992 4149

WeLTSIS s 33 suroIDa
™me 3 on. camg

*in = s W

oFFsET 1.0 -
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PHOTQUAC

STOP 6 a3

'l":':lr-?’l B 1132 e
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495ppmv 1,3-Butadiene
Calibration Gas Standard

Instrument Gain = 50
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Scott Specialty Gases, Inc.

Shipped

From: Fhone:

CERTIFICATE

&141 EASTON ROAD
215-7466-B8861

FLUMSTEADVI
Fax: 215-766-07

CF ANA

LLE

20

PR 18949-0310

LYySIS

- FETRO CHEM ENV SERVICES

PROJECT #:
PO#: 1&73
ITEM #: 010292TI0000 CL
DATE: 1/1&6/92

Q1-2456S5

207 ANTONINO AVENUE
BAKERSFIELD CA 93308
_ CYLINDER #: CAL10818 ANALYTICAL ACC
RERQUESTED GAS
- COMPONENT --CONC_MOLES _
1,3-BUTADIENE 5. FFB
NITROGEN EAL
~ MICROGRAV - TM
ANALYSR: B =/ A <;;,,4m,‘,, AFFROVED EY:

URACY: +/-10%

ANALYSIS

~AMOLES) _
S.86 FFE
EAL

o, S

/M.SIRINIDES/T.NEEME

PLUMSTEADVILLE, PENNSYLVANIA / TROY. MICHIGAN / HOUSTON. TEXAS / DURHAM, NORTH CAROLINA
SQUTH PLAINFIELD, NEW JERSEY / FREMONT, CALIFORNIA | WAKEFIELD. MASSACHUSETTS / LONGMONT, COLORADO

BATON ROUGE. LOUISIANA
..48_
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Scott Specialty Gases, Inc.

4141 EASTON ROAD FLUMSTEADVILLE PA 18949-03T10
Frone: 212-7658-88461 Fax: 213-76&6-0320Q

- CERTIFICATE 0OF ANALYSTIS

) PETRO CHEM ENV SERVICES PROJECT #: 01-3456S
PO#: 1673
3207 ANTONING AVENUE ITEM #: 01029220060 CL
DATE: 1/16/92
- BAKERSFIELD CA 93308
CYLINDER #: CAL1093I7 ANALYTICAL ACCURACY: +/-10%
REQUESTED GAS ANALYSIS
COMPONENT --CONC_MOLES_ —MOLES) _
- 1,3-BUTADIENE S0. PPR 57.7 PFPB
NITROGEN BAL BAL

- MICROGRAV - T™

- ANALYST: __ZoZ2r~ ockidacadia~ AFFROVED BY: _é_«_/(_igg e

M.SIRINIDES/T.NEEME

~ PLUMSTEAOVILLE. PENNSYLVANIA / TROY. MICHIGAN / HOUSTON, TEXAS / DURHAM, NORTH CAROLINA
SOUTH PLAINFIELD. NEW JERSEY . FREMONT, CALIFORNIA | WAKEFIELD, MASSACHUSETTS / LONGMONT, COLORADO
BATON ROUGE. LOUISIANA

_49- Petro Chem Environmental Services, Inc.



SOURCE :

CONCENTRATION :

BLEND GAS :
DILUTION GAS :

1, 3—Butadiena :

CALIBRATION GAS BLENDING RECORD
1-1-92
1, 3-Butadiene
BLEND GAS

Scott Specidty Gas Cartified Gas Mix
(Con Mix # 250)

9.99ppmv +/- 2%
DILUTION GAS

Ultra High Purity Nitrogen

FLOW RATES (L/min.)
0.05

0.96
FINAL CONCENTRATION

0.435 ppmv
435 ppbv

Petro Chem Environmental} Services, Inc.
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CAN MIX 250
PPM (BY VOLUME) IN NITROGEN
1,3 BUTADIENE = 9.99
ACCURACY OF ANALYSIS +/-2%

CONTENTS: 8 SCF @ 260 PSIG
Store and use at room temperaturs (70° I

- Petro Chem Environmental Services, Inc.
-51-



FORMULAS

AVERAGE

STANDARD DEVIATION

n ?
E (% - x)
j =i

S n-=1

RELATIVE STANDARD DEVIATION

S x 100

RSD-% = T

RESPONSE FACTOR

arsa

RF = .
concentration

CORRELATION COEFFICIENT
R = \/Rz
REGRESSION LINE EQUATION

7-C+bx

GAS DILUTION CONCENTRATION CALCULATION

a+bxc-d

Where:

Flow setting of calibration gas
Flow setting of dilution gas

Concentration of calibration gas
Concentration of new gas biend

[o NN o o 2 )
numwnu

-52- Petro Chem Environmental Services, Inc.






COMPANY : BECHTEL PETROLEUM OPERATIONS, INC.

UNIT : K-49 17R
DATE : 2-12/14-92
REPORT : 10-849D

SUMMARY OF RESULTS

METHOD 429
(AVERAGE OF 3 RUNS)
Field Blank || TOTAL | TOTAL
Emittent ng | ng ug ug/DSCM ppb lb/hr
Naphthalene 1400 || 61000 61.0 | 2.0E+01 | 3.8E+00 | 1.8E-04
Acenaphthyiene **5 1600 1.60 5.2E-01 8.4E-02 4.7E-06
Acenaphthene **5 293 0.29 9.8E-02 1.58E-02 8.6E-07
Fiuorene **5 | 853 0.85| 2.8E-01| 4.1E-02 | 2.5E-06
Phenanthrene 28 | 3533 3.53 1.2E+00 1.6E-01 1.0E-05
Anthracene **5 | 240 0.24 | 7.8B-02| 1.1E-02 | 7.0E-07
Fluoranthene "vg 437 0.44 | 1.4E-01 1.7E-02 | 1.3E-06
Pyrene "5 (l 307 0.31 | 1.0E-01 | 1.2E-02 | 9.0E-07
Benz (a) i
anthracene **5 | 287 | 0.237| 7.7E-02 | B8.3E-03| 6.9E-07
Chrysene **5 | 46 | 0.046 | 1.5E-02| 1.6E-03 | 1.3E-07
Benzo(b)
fluoranthene **5 | 74 | 0.074 | 24E-02 | 2.4E-03| 2.2E-07
Benzo(k)
fluoranthene **5 | 21| 0.021| 7.0E-03| 6.8E-04 | 6.2E-08
Benzo(a)pyrene <123 **5 5 0.005 1.6E-03 1.6E-04 1.5E-08
Indeno(1,2,3-cd)
pyrene ) 14 0.014 4.7E-03 4.1E-04 4.2E-08
Dibenzo(a.h)
anthracene  *123 **5 | 5| 0.006| 1.6E-03| 1.4E-04| 1.5E-08
Benzo(g,h,i)
perylene ‘23 “*5 | 7| 0.007| 2.3E-03| 2.0E-04| 2.0E-08

»

Not detected in run(s) stated, used 1/2 detection limit
** Not detected in blank, used 1/2 detection limit

Petro Chem Environmental Services, Inc.
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COMPANY : BECHTEL PETROLEUM OPERATIONS, INC.

UNIT : K49 17R
DATE : 2-13&14-92
REPORT : 10-849 D

METHOD 429
@ 60° F

DATE :
RUN #:

TIME :

2-13 2-13 2-14
1 2 3
844 1406 g16

Vm (dry gas sampled)

114.92 116.08 113.09

Y (meter calib. factor)

0.98517  0.98517 0.98517

P bar (Barometric pressure) 29.12 29.12 29.3
P static (stack pressure, ” H20) -1.35 -1.35 -1.35
Deita H (differential meter press, ” H20) 0.76 0.78 0.75
Tm (meter temperature, R®) 532 532 533

Vol H20 mis 327.5 3287  G26.8
Vm(std),dscf 107.91  109.00  106.64
Bws-H20 vapor 0.1236  0.1229  0.1246
MF-moisturefactor 0.876421 0.877118 0.876370
% CO2 ) } 7.35 7.25 7.35
% 02 8.0 8.2 8.0
%o N2 N _ 8466 8455  84.65
R L T

= ;ﬁif;;tdse ......................... — = 0 =
Avg sq rt “p, Initial Traverse 1.56 1.56 1.54
T stack, R®, Initial Traverse 1242 1224 1245
Stackareatta - 0785 0785 _ 0.785
Vs-ips 137.64 137.29 136.35
Qstd-dsctm 2309 2338 2293
Area noz,ft2 2.03E-04 2.03E-04 2.03E-04
Sampletime 180 180 _ 180
% Isokinetic 100.4 100.1 99.9

-55=
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COMPANY
UNIT
DATE
REPORT

BECHTEL PETROLEUM OPERATIONS, INC.

: K49 17R

: 2-12/14-92

: 10-849D

METHOD 429
RUN #1
TOTAL TOTAL
Emittent ng ug ug/DSCF | ug/DSCM ppb ib/hr
Naphthalene 66000 686 | 6.1E-01 | 2.2E+01 | 4.1E+00 | 1.9E-04
Acenaphthylene 2000 2.00 | 1.8E-02 | 6.6E-01 | 1.1E-01 | 5.8E-06
Acenaphthene 360 0.36 | 3.3E-03 | 1.2E-01 | 1.9E-02 | 1.0E-06
Fluorene 1200 1.20 | 1.1E-02 | 3.9E-01 | 5.8E-02 | 3.5E-06
Phenanthrene 4500 4.5 | 4.2E-02 | 1.5E+00 | 2.0E-01 | 1.3E-05
Anthracene 280 0.28 | 2.6E-03 | 9.2E~02 | 1.3E-02 | 8.2E-07
Fluoranthene 540 0.54 | 5.0E-03 | 1.8E-01 | 2.1E-02 | 1.6E-06
Pyrene 430 0.43 | 4.0E-03 | 1.4E-01 | 1.7E-02 | 1.3E-08
Benz (a)
anthracene 270 0.270 | 2.5E-03 | 8.8E-02 | 9.5E-03 | 7.9E-07
Chrysene 52 0.062 | 4.8E-04 | 1.7E-02 | 1.8E-03 | 1.5E-07
Benzo(b)
fluoranthene 100 0.100 | 9.3E-04 | 3.3E-02 | 3.2E-03 | 2.9E-07
Benzo(k)
fluoranthene 33 0.03 | 3.1E-04 | 1.1E-02 | 1.0E-03 | 9.8E-08
Benzo(a)pyrene * 5 0.01 | 4.6E-05| 1.6E-03 | 1.6E-04 | 1.5E-08
indeno(1,2,3-cd)
pyrene 23 0.023 | 2.1E-04 | 7.5E-03 | 6.7E-04 | 6.7E-08

Dibenzo(a,h)
anthracene * 5 0.01 | 4.6E-05 | 1.6E-03 | 1.4E-04 | 1.5E-08
Benzo(g,h,i)
peryiene 11 0.011,| 1.0E-04 | 3.6E-03 | 3,2E-04 | 3.2E-08

* Not detected, used 1/2 detéction limit

Vm(std), dscf =
Vm(std), dscm =
DSCFM =

107.91
3.06
2309

_56_
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COMPANY
UNIT
DATE
REPORT

BECHTEL PETROLEUM OPERATIONS, INC.

: K49 17R

! 2-12/14-92

: 10-849 D

METHOD 429
RUN #2
TOTAL | TOTAL
Emittent ng ug ug/DSCF | ug/DSCM ppb ib/hr
Naphthaiene 61000 61 | 5.6E-01 | 2.0E+01 | 3.8E+00 | 1.8E-04
Acenaphthyiene 1400 1.40 | 1.3E-02 | 4.5E-01 | 7.3E-02 | 4.1E-06
Acenaphthene 260 0.26 | 24E-03 | 8.4E-02 | 1.3E-02 | 7.6E-07
Fluorene 700 0.70 | 6.4E-03 | 2.3E-01 | 3.3E-02 | 2.0E-06
Phenanthrene 3100 3.1 | 2.8E-02 | 1.0E+00 | 1.4E-01 | 9.1E-06
Anthracene 270 0.27 | 2.5E-03 | 8.7E-02 | 1.2E-02 | 7.9E-07
Fluoranthene 420 0.42 | 3.9E-03 | 1.4E-01 | 1.6E-02 | 1.2E-06
Pyrene 310 0.31 | 2.86-03 | 1.0E-01 | 1.2E-02 | 9.1E-07
Benz (a)
anthracene 260 0.260 | 2.4E-03 | 8.4E-02 | 9.0E-03 | 7.6E-07
Chrysene 61 0.061 | 5.6E-04 | 2.0E-02 | 2.1E-03 | 1.8E-07
Benzo(b)
fluoranthene 90 0.080 | 8.3E-04 | 2.9E-02 | 2.8E-03 | 2.6E-07
Benzo(k)
fluoranthene 19 0.018 | 1.7E-04 | 6.2E-03 | 8.0E-04 | 5.8E-08
Benzo(a)pyrene * 5 0.005 | 4.6E-05 | 1.6E-03 | 1.6E-04 | 1.5E-08
indeno(1,2,3-cd)
pyrene 16 0.015 | 1.4E-04 | 4.9E-03 | 4.3E-04 | 4.4E-08

Dibenzo(a,h)
anthracene * & 0.005 | 4.6E-05 | 1.6E~03 | 1.4E-04 | 1.5E-08
Benzo(g,h,i)
perylene * 5 0.005 | 4.6E-05 | 1.6E-03 | 1.4E-04 | 1.5E-08

* Not detected, used 1/2 detection limit

Vm(std), dscf = 109.00
Vm(std), dscm = 3.09
DSCFM = 2338

=57~

Petro Chem Environmental Services, Inc.




COMPANY :
UNIT
DATE
REPORT

BECHTEL PETROLEUM OPERATIONS, INC.

: K49 17R

: 2-12/14-92

: 10-849 D

METHOD 429
RUN #3
TOTAL TOTAL
Emittent ng ug | ug/DSCF |ug/DSCM | ppb Ib/hr
Naphthaiene 566000 56 | 5.3E-01 | 1.9E+01 | 3.5E+00 | 1.6E-04
Acenaphthylene 1400 1.4 | 1.3E-02 | 4.6E-01 | 7.4E-02 | 4.1E-06
Acenaphthene 260 0.26 | 2.4E-03 | 8.6E~-02 | 1.4E-02 | 7.6E-07
Fiuorene 660 0.66 | 6.2E-03 | 2.2E-01 | 3.2E-02 | 1.9E-08
Phenanthrene 3000 3.00 | 2.8E-02 | 9.9E-01 | 1.4E-01 | 8.8E-06
Anthracene 170 0.17 | 1.6E-03 | 5.6E-02 | 7.7E-03 | 5.0E-07
Fiuoranthene 350 0.35 | 3.3E-03 | 1.2E-01 | 1.4E-02 | 1.0E-06
Pyrene 180 0.18 | 1.7E-03 | 6.0E-02 | 7.2E-03 | 5.3E-07
Benz (a)
anthracene 180 0.18 | 1.7E-03 | 6.0E-02 | 6.4E-03 | 5.3E-07
Chrysene 25 0.025 | 2.3E-04 | 8.3E-03 | 8.9E-04 | 7.3E-08
Benzo(b)
fluoranthene 33 0.033 | 3.1E-04 | 1.1E-02 { 1.1E-03 | 8.7E-08
Benzo(k)
fluoranthene 12 0.012 | 1.1E-04 | 4.0E-03 | 3.8E-04 | 3.5E-08
Benzo(a)pyrene * 5 0.005 | 4.7E-05 | 1.7E-03 | 1.6E-04 | 1.5E-08
Indeno(1,2,3-cd)
pyrene * 5 0.005 | 4.7E-05 | 1.7E-08 | 1.5E-04 | 1.5E-08

Dibenzo(a,h)
anthracene * 5 0.005 | 4.7E-05 | 1.7E-03 | 1.5E-04 | 1.5E-08
Benzo(g,h,i)
peryiene * 5 0.005 | 4.7E-05 | 1.7E-03 | 1.5E-04 | 1.5E-08

* Not detected, used 1/2 detection limit

Vm(std), dscf = 106.64
Vm(std), dscm = 3.02
DSCFM = 2293

Petro Chem Environmental Services, Inc.

~-58-




y— —\
ALTA
February 26, 1992
Alta Batch I.D.: 11028 K-27 & K-49

Mr. Tim Brennan

PetroChem Environmental Serv.
3207 Antonino Ave.
Bakersfield, CA 93388

Dear Mr. Brennan,

Enclosed are the results for the eight MMS trains received at Alta Analytical Laboratory
on February 17, 1992. This work was authorized under your Purchase Order Number 01757.
These samples were analyzed using CARB Method 429 for polycyclic aromatic hydrocarbons
(PAH) using High Resolution Mass Spectrometry (HRMS). As documented on the chain-
of-custody Sample ID. D-21 Condenser rinse blank was received broken. A standard
turnaround time was requested for this work.

The following difficulties were associated with the analysis of these samples. For Sample
ID.’s Run C-1, C-2, and C-3 dilutions of 1:50 were performed and for Sample ID.’s D-1, D-2,
and D-3 dilutions of 1:20 were performed. The diluted extracts were re-analyzed. Results
from the dilutions are designated on the data sheet with an " * " asterisk. Some samples
had internal standard recoveries below 50%. However, in every instance the signal-to-noise
ratio was greater than 10:1, therefore no further action was required, as per the method.

The following report 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).

If you have any questions regarding this report please feel free to contact me.

Robert S. Mitzel
Director of Operations

Alta Analytical Laboratory Inc.

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

-59- Petro Chem Environmental Services, Inc.
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Section I. Sample Inventory
Date Received: 17-Feb-92

Alta Lab ID. Client ID.
11028-1-A .~ C-1 BLANK, FILTER
g o« Cigmc
- - L - )
11028-1-0  €° \)T\' C-3 BLANK. CONDENSER K-27 & K-49
11028-1-E C-4 BLANK, 1ST IMP
11028-1-F C-5 BLANK. 2ND IMP
11028-2-A - C-7 #1, FILTER
11028-2-8 o C-12 #1, XAD
11028-2-C ¥ x\ (-8 #1, PROBE
11028-2-D Y_y) C-9 #1, CONDENSER
11028-2-E C-10 #1, 1ST IMP 1of2
11028-2-F C-13 #1. I1ST IMP 20f2
11028-2-G C-11 _#1. 2ND IMP
11028-3-A C-14 #2, FILTER
11028-3-8 \L_A- C-20 #2. XAD
11028-3-C p“‘} C-15 #2. PROBE
11028-3-D ?_Q C-16 #2. CONDENSER
11028-3-E C-17 #2. 1ST IMP lof2
11028-3-F C-18 #2. 1ST IMP 20f2
11028-3-G C-19 #2° 2ND IMP
11028-4-A C-21 #3, FILTER
11028-4-8B 3 C-27 #3. XAD
11028-4-Cc & C-22 #3, PROBE
11028-4-D 0 w5  C-23 #3. CONDENSER
11028-4-E C-24 #3. 1ST IMP lof2
11028-4-F C-25 #3. 1ST IMP 20f2
11028-4-G -26 #3. 2ND IMP
11028-5-A 0 -19 BLANK, FILTER
11028-5-8 D-24 BLANK. XAD

L& Y2 0-20 BUANK, PROBE
11028-5-0 fezi0 D-22 BLANK, 1ST IMP

8-5-F D-23 BLANK, 2ND_IMP
11028-6-A ~ D-1 #1, FILTER
11028-6-8 | - D-6 #1, XAD
11028-6-C V| D-2 #1, PROBE
11028-6-D0 Qv D-3 #1, CONDENSER
11028-6-E #*\  D-4 #1, 1ST IMP
11028-6-¢ D-5 #1. 2ND_IMP
11028-7-A ak D-7 #2, FILTER
11028-7-8 - D-12 #2, XAD
11028-7-C y %Y D-8 #2, PROBE
11028-7-0  qJ D-9 #2, CONDENSER
{10787 10 35 L e

-7- M
T 11028-8-A ™ D-13 #3, FILTER
11028-8-8 \Q4" D-18 #3, XAD
11028-8-C Ju%D  D-14 #3, PROBE
11028-8-0 ¢ D-15 #3, CONDENSER
11028-8-E D-16 #3, 1ST IMP
11028-8-F D-17 #3, 2ND IMP

Petro Chem Environmental Services, Inc.
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ALTA
POLYCYCLIC AROMATIC HYROCARBONS (PAH)
CALIFORNIA AIR RESOURCES BOARD METHOD 429
Sample ID: D-19 to D-24 Blank Date Received: 2/17/92 ICAL ID: JPAH
Lab ID: 11028-005-PAH Date Extracted: 2/18/92 QC Lot: LC0218M
Matrix: MM5 Sample Amount: Sample Units: ng/sample
Compound Conc, R.L. Qualifier

Naphthalene 1400 B

Acenaphthylene ND 10

Acenaphthene ND 10

Fluorene ND 10

Phenanthrene 28

Anthracene ND 10

Fluoranthene ND 10

Pyrene ND 10

Chyrsene ND 10

Benz(a)anthracene ND 10

Benzo(b)fluoranthene ND 10

Benzo(k)fluoranthene ND 10

Benzo(a)pyrene ND 10

Benzo(e)pyrene NA

Indeno(1,2,3-c,d)pyrene ND 10

Dibenz(a,h)anthracene ND 10

Benzo(g,h,i)perylene ND 10

K-49 Field Blank

Analyst:a’ﬂ)_ Page 1 of 2 Reviewer: 4,

Petro Chem Environmental Services, Inc.
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POLYCYCLIC AROMATIC HYDROCARBONS (PAH)

CALIFORNIA AIR RESOURCES BOARD METHOD 429

Sample ID: D-19 to D-24 Blank

Lab ID: 11028-005-PAH
Isotopic Recovery Results
Intern rd; %R Qualifier

d,-Naphthalene 62
d, -Acenaphthylene 66
d,;-Acenaphthene 71
d,; -Fluorene 69
d,, -Phenanthrene 78
d,, -Anthracene 62
d,; -Fluoranthene 76
d,;-Pyrene 74
d,;-Chrysene 67
d,;-Benz(a)anthracene 70
d,,-Benzo(b)fluoranthene 69
d,, -Benzo(k)fluoranthene 74
d;,-Benzo(a) pyrene 65
d,,-Indeno(1,2.3-c,d)pyrene 59
d,,-Benzo(g,h,i)perylene 58
-d,,-Dibenz(a,h)anthracene 54
Pre-spike Recovery Standard:
d,,-Benzo(e)pyrene 112
d,,-Terphenyl 115

Date Amalyzed: 2/21/92

Analyst: Sg& Page 2 of 2 Reviewer:

I

Petro Chem Environmental Services, Inc.
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ALTA
POLYCYCLIC AROMATIC HYROCARBONS (PAH)
CALIFORNIA AIR RESOURCES BOARD METHOD 429
Sample ID: D-1thry D-6 #1  Date Received: 2/17/92 ICAL ID: IPAH
Lab ID: 11028-006-PAH Date Extracted: 2/18/92 QC Lot: LC0218M
Matrix: MM5 Sample Amount: Sample Units: ng/sample
Compound Cone, R.L. Qualifier

Naphthalene 66000 *B

Acenaphthylene 2000

Acenaphthene 360

Fluorene 1200 *

Phenanthrene 4500

Anthracene 280

Fluoranthene 540

Pyrene 430

Chyrsene 52

Benz(a)anthracene 270

Benzo(b)fluoranthene 100

Benzo(k)fluoranthene 3

Benzo(a)pyrene ND 10

Benzo(e)pyrene NA

Indeno(1,2,3-c,d) pyrene 23

Dibenz(a,h)anthracene ND 10

Benzo(g,h,i)perylene 1

K-49 RUN #1

Analyscgk_ Page 1 of 2 Reviewer:_ﬁﬂﬁ,_

Petro Chem Environmental Services, Inc.
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POLYCYCLIC AROMATIC HYDROCARBONS (PAH)
CALIFORNIA AIR RESOURCES BOARD METHOD 429

Sample ID: D-1 thru D-6 #1

Lab ID: 11028-006-PAH
Isotopic Recovery Results
Internal Standard: %R Qualifier
d, -Naphthalene 95
d, -Acenaphthylene 75
d\;-Acenaphthene 94
d,y-Fluorene 55
d,;-Phenanthrene 148
d,,-Anthracene 141
d,, -Fluoranthene 26 H
d,;-Pyrene 29 H
d,;-Chrysene 40 H
d,, -Benz(a)anthracene 42 H
d,;-Benzo(b)fluoranthene 40 H
d,,-Benzo(k)fluoranthene 47 H
d,,-Benzo(a)pyrene 61
d,,-Indeno(1,2,3-c,d)pyrene 129
d,;-Benzo(g.h,i) perylene 115
d,,-Dibenz(a,h)anthracene 147
d,,-Benzo(e)pyrene 94
d,,-Terphenyl 14
Date Analysed: 2/21/92
Amlysc(%aw_ Page 2 of 2 Reviewer:_//k
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POLYCYCLIC AROMATIC HYROCARBONS (PAH)
CALIFORNIA AIR RESOURCES BOARD METHOD 429

Sample ID: D-7 to D-12 #2
Lab ID: 11028-007-PAH

Matrix: MMS

Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene

Pyrene

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

Date Received: 2/17/92
Date Extracted: 2/18/92
Sample Amount: Sample

Conc, R.L.

61000
1400

700
3100
270
420
310
61

10

10
10

& fEce g

K-43 RUN #2

Page 1 of 2

ICAL ID: IPAH
QC Lot: LC0218M
Units: ng/sample

*B

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

Sample ID: D-7 to D-12 #2
Lab ID: 11028-007-PAH

I i Vv 1

Internal Standard: %2R Qualifier
d;-Naphthalene
d,-Acenaphthylene
d,;-Acenaphthene
d,; -Fluorene
d,,-Phenanthrene
d,;-Anthracene
d,;-Fluoranthene
d,;-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;z-Benzo(g,h,i)perylene
d,,-Dibenz(a,h)anthracene

Pre-spike Recovery Standard:

EEE2zaragrunBgineg s
mom oE E omomom

d,,-Benzo(e)pyrene 9
d,,-Terphenyl 127

Date Analyzed: 2/22/92

Analyst:gw_ Page 2 of 2 Revnewer'_&

Petro Chem Environmental Serviceé. Inc.
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ALTA

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

Sample ID: D-13 to D-18 #3
Lab ID: 11028-008-PAH

Matrix: MMS

Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene

Pyrene

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

Analyst:gw_

Date Received: 2/17/92
Date Extracted: 2/18/92
Sample Amount: Sample

Conc.

1400

170
350
180

EEEEFER B ER

RL

10

10
10
10

K-49 RUN #3

Page 1 of 2
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ICAL ID: IPAH
QC Lot: LC0218M
Units: ng/sample

Qualifier
*B

Rcvimr:_ﬁ,%,_
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POLYCYCLIC AROMATIC HYDROCARBONS (PAH)
CALIFORNIA AIR RESOURCES BOARD METHOD 429

Sample ID: D-13 to D-18 #3
Lab ID: 11028-008-PAH
Isotopic Recovery Results
Internal Standard: %R Qualifier

4, -Naphthalene 107
d,-Acenaphthylene 64
d,; -Acenaphthene 83
d,, -Fluorene 130
d,;-Phenanthrene a H
d,,-Anthracene 33 H
d,o-Fluoranthene 20 H
dyo-Pyrene 23 H
d,;-Chrysene 3 H
d,,-Benz(a)anthracene 38 H
d,, -Benzo(b)fluoranthene 37 H
d,, -Benzo(k)fluoranthene 41 H
d;;-Benzo(a)pyrene 56
d,,-Indeno(1,2,3-c,d)pyrene 132
d,;-Benzo(g,h,i)perylene 113
d,,-Dibenz(a,h)anthracene 147

Pre-spike Recovery Standard:
d,,-Benzo(e)pyrene 78
d,,-Terphenyl 114

Date Analysed: 2/22/92

Analyst: S”L Page 2 of 2 Reviewer:_{i

Petro Chem Environmental Services, Inc.
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2 Q@ 4

Conc.

D.L.

S/N

—
ALTA

DATA QUALIFIERS & ABBREVIATIONS

The amount detected is below the Method
Quantitation Limit.

This compound was also detected in the blank.

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

The amount reported is the maximum possible
concentration.

The detection limit was raised above the Method
Quantitation Limit due to chemical interferences.

This result has been reported off the DB-225 column.
This resulted has been reported off the SP-2331 column.
The signal-to-noise ratio is greater than 10:1.

Chemical Interference

Concentration

Detection Limit

Not applicable

Signal-to-noise

Maximum Possible Concentration
See Cover Letter

Reporting Limit

Petro Chem Environmenta! Services, Inc.
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A
ALTA
POLYCYCLIC AROMATIC HYROCARBONS (PAH)
CALIFORNIA AIR RESOURCES BOARD METHOD 429
METHOD BLANK Date Received: NA ICAL ID: IPAH
Lab ID: 11028-MB-PAH Date Extracted: 2/18/92 QC Lot: LCO218M
Matrix: MMS Sample Amount: Sample Units: ng/sample
Compoynd Cone, Rl Qualifier

Naphthalene 26

Acenaphthylene ND 10

Acenaphthene ND 10

Fluorene ND 10

Phenanthrene ND 2§

Anthracene ND 10

Fluoranthene ND 10

Pyrene ND 10

Chrysene ND 10

Benz(a)anthracene ND 10

Benzo(b)fluoranthene ND 10

Benzo(k)fluoranthene ND 10

Benzo(a)pyrene ND 10

Benzo(e)pyrene NA NA

Indeno(1,2,3-c,d)pyrene ND 10

Dibenz(a,h)anthracene ND 10

Benzo(g,h,i)perylene ND 10

K-27 & K-49
Lab QC

Analyst:% Page 1 of 2 Reviewer-_ﬁ_i’_

Petro Chem Environmental Services, Inc.
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ALTA

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

METHOD BLANK
Lab ID: 11028-MB-PAH
1 i A4
Internal Standard: % R lifier
- d, -Naphthalene 69
d, -Acenaphthylene 70
§ d,-Acenaphthene 70
d,; -Fluorene 72
- d,,-Phenanthrene 61
d,;-Anthracene 38 H
_ d,; -Fluoranthene 78
dy, -Pyrene 75
_ d,,-Chrysene 66
d,,-Benz(a)anthracene 77
d,, -Benzo(b)fluoranthene 60
) d,,-Benzo(k)fluoranthene 75
d,, -Benzo(a)pyrene 56
- d,,-Indeno(1,23-c,d)pyrene 56
d,;-Benzo(g,h,) perylene 59
- d,,-Dibenz(a,h)anthracene 50
. . Lab QC
v ard:
- d,,-Benzo(e)pyrene NA
d,,-Terphenyl NA
- Date Analyzed: 2/21/92
Analyst: 2& Page 2 of 2 Reviewer: /.

Petro Chem Environmental Services, Inc.
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ALTA
POLYCYCLIC AROMATIC HYDROCARBONS (PAH)
CALIFORNIA AIR RESOURCES BOARD METHOD 429

LCS RESULTS Date Received: NA ICAL ID: IPAH

Lab ID: 11028-LCS1/L.CS2 Date Extracted: 2/18/92 QC Lot: LC0218M

Matrix: MMS Sample Amount: Sample Units: NA

LCS1 LCS2 RPD
-COMPOUND %R %R %

Naphthalene 9 87 13
Acenaphthylene 84 91 3.0
Acenaphthene 72 87 19
Fluorene 77 82 63
Phenanthrene 94 102 82
Anthracene j 83 13
Fluoranthene 93 96 32
Pyrene 91 98. 74
Chrysene 78 90 14
Benza(a)anthracene 82 88 71
Benzo(b)fluoranthene 3 91 92
Benzo(k)fluoranthene 77 85 99
Benzo(a)pyrene 87 92 56
Benzo(e)pyrene NA NA NA
Indeno(1,2,3-c,d)pyrene 90 101 1
Dibenz(a,h)anthracene 93 94 11
Benzo(gh,i) perylene 101 93 83

Lab QC

Analyst:ﬁg Page 1 of 2 Reviewer: _4fiy)
4
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POLYCYCLIC AROMATIC HYDROCARBONS (PAH)
CALIFORNIA AIR RESOURCES BOARD METHOD 429

LCS RESULTS
Lab ID: 11028-LCS1/1L.CS2
Isotopic Recovery Results
LCSs1 LCS2
Internal Standard: %R %R
d, -Napththalene 61 7
&, -Acenaphthylene 85 63
d,; -Acenaphthene 93 72
d,o -Fluorene 133 102
d,o-Phenanthrene 150 114
d,,-Anthracene 118 93
d,;-Fluoranthene 36 56
d,y-Pyrene 37 57
d,,-Chrysene 56 58
d,,-Benz(a)anthracene 58 63
d,,-Benzo(b)fluoranthene 82 3
d,,-Benzo(k)fluoranthene 86 80
d,,-Benzo(a) pyrene n 70
d,,-Indeno(1,2,3-c,d)pyrene 79 76
d,;-Benzo(g.h,i) perylene 65 ™
d,, -Dibenz(a,h)anthracene 83 78
Lab QC

Date Analyzed: 2/22/92

Analyst St Page 2 of 2 xeviem-_ﬁf
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COMPANY : BECHTEL PETROLEUM OPERATIONS, INC.
— UNIT : K49 17R

DATE 1 2-14-92

REPORT : 10-849 D

CARB METHOD 430
SUMMARY OF RESULTS
B TOTAL ug/CM
COMPOUND RUN#1 | RUN#2 | RUN#3 | AVERAGE
_ Formaldehyde "1 13.2 72.1 45.4 43.6
Acetaldehyde *1,2,3 26.4 28.8 18.2 24.5
Acrolein *1,2,3 26.4 28.8 18.2 24.5
—_ LBS/HR
COMPOUND RUN#1 | RUN#2 | RUN#3 | AVERAGE
Formaldehyde *1 1.2E-04 | 6.4E-04 | 4.1E-04 3.9E-04
- Acetaldehyde *1,2,3 | 2.4E-04 | 2.6E-04 | 1.6E-04 2.2E-04
Acrolein *1,2,3 2.4E-04 | 2.6E-04 | 1.6E-04 2.2E-04

* Not detected in runs stated, used 1/2 detection limit

Petro Chem Environmental Services, Inc.
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COMPANY : BECHTEL PETROLEUM OPERATIONS, INC.

UNIT : K49 17R
DATE : 2-13-92
REPORT : 10-849D
METHOD 430
@ 60°F

RUN #: 1 2 3

TIME : 901 1062 1247
Vm (dry gas sampled) 1.75 1.75 1.75
Y {meter calib. tactor) 1.00 1.00 1.00
P bar (Barometric pressure) 29.12 29.12 29.12
P static (stack pressure, " H20) 0 0 0
Deita H (ditferential meter press, ” H20) 0 0 0
Tm {(meter temperature, R°®) §27.7 537.7 534.3
Vmy(std),dsct 1.68 1.65 1.68
Vm(std),dscm 0.0475 0.0466 0.0469

-78-
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COMPANY : BECHTEL PETROLEUM OPERATIONS, INC.

UNIT
DATE
REPORT

: K-49 17R
: 2-14-92
: 10-849D
Method 430
Formaldehyde Resuits
Test Run #1 " #2 #3
ug" 30 180 180 VDO \‘00‘7»
Sample vol, I 0.021 0.022 0.014 | .ozt oM
Total ug 1 3 2 {231 1).55
Vm std DSCF 1.68 1.686 1.66 [\
Vm std DSCM 0.0475 0.04688 0.0469 |0.00%
Volume Flow, DSCFM 2313 2313 2313 | 15\
*Not Detected, used 1/2 detection limit
Concentrations AVERAGE
ugldscf 0.37 2.04 1.28 1.23
ug/dscm 13.2 72.1 45.4 43.6
ppb 10.7 58.7 37.0 35.5
Emissions

ib/hr

-79-

. %15
21365

[ 1.2E-04 | 6.4E-04 | 4.1E-04 | 3.9E-04 | 0.00%207% lolie
2. 85 \'n\\\(
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COMPANY : BECHTEL PETROLEUM OPERATIONS, INC.
UNIT : K49 17R

DATE 1 2-14-92

REPORT : 10-849D

Method 430
Acetaidehyde Resuits

Test Run #1" #2" #3 "

ugll 80 80 80

Sample vol, | 0.0209 0.0224 0.0142

Total ug 1 1 1

Vm std DSCF 1.68 1.65 1.66

Vm std DSCM 0.0475 0.0468 0.0469

Volume Flow, DSCFM 2313 2313 2313

*Not Detected, used 1/2 detection limit

Concentrations AVERAGE
_L_lgldscf 0.746 0.815 0.513 0.691
t_JgIdscm 26.4 28.8 18.2 24.5
ppb 14.8 16.0 10.1 13.8
Emissions
lib/hr | 2.4E-04 | 2.6E-04 | 1.6E-04 | 2.2E-04 |

Petro Chem Environmental Services, Inc.



COMPANY : BECHTEL PETROLEUM OPERATIONS, INC.
UNIT : K-49 17R
DATE 1 2-14-92
REPORT : 10-849D
Method 430
Acrolein Results
Test Run #1° #2* #3*
ugll 60 80 80
Sample vol, | 0.0209 0.0224 0.0142
'Totalt:g 1 1 1
Vm std DSCF 1.68 1.65 1.86
Vm std DSCM 0.0475 0.0466 0.0469
Volume Flow, DSCFM 2313 2313 2313
* Not detected, used 1/2 detection limit.
Concentrations AVERAGE
H_gldscf 0.746 0.815 0.513 0.891
Egldscm 26.4 28.8 18.2 24.5
ppb 11.5 12.6 7.9 10.7
Emissions
[ibihr | 2.4E-04 | 2.6E-04 | 1.6E-04 | 2.2E-04 |

Petro Chem Environmental Services, Inc,
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COMPANY : BECHTEL PETROLEUM OPERATIONS, INC.
UNIT : K-49 17R

DATE 1 2-14-92

REPORT : 10-849D

Method 430
Formaldehyde Resuits
FIELD BLANK
Test Run #1 #2 #3 AVERAGE
ugll 410 170 90 223
Sample voi, | 0.0106 0.0121 0.0119 0.0115
| Total ug 4.3 2.1 1.1 2.5

Petro Chem Environmenta! Services, Inc.
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COMPANY : BECHTEL PETROLEUM OPERATIONS, INC.
UNIT : K49 17R

DATE 1 2-14-92

REPORT : 10-8490D

Method 430
Acetaldehyde Results
FIELD BLANK
Test Run #1 #2 #3 * AVERAGE
u gl I 200 270 80 177
Sample vol, | 0.0106 0.0121 0.0119 0.0115
Total ug 2.1 3.3 0.7 2.0

*Not Detected, used 1/2 detection limit

Petro Chem Environmental Servicas, Inc.



COMPANY : BECHTEL PETROLEUM OPERATIONS, INC.

UNIT
DATE
REPORT

: K49 17R
: 2-14-92
: 10-848D
Method 430
Acrolein Resuits
FIELD BLANK
Test Run #1 #2 #3 AVERAGE
ung 3400 3200 1400 2687
Sampile vol, | 0.0106 0.0121 0.0119 0.0115
Total ug 36 39 17 30

Petro Chem Environmental Services, Inc,




i Air, Water & Hazardous Waste Sampling, Analysis & Consultation
| Consr TO . Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories

| Coasr 141 Suburban Road *  San Luis Obispo, CA93401 « (805)543-2553 +  Fax (805) 543-2685
ANMYT%CAL 751 S. Kellogg, Suite A © Goleta, CA 93117 e (805)964-7838 <  Fax (805) 967-4386
SERVICES 6006 Egret Court Benicia, CA 94510 o (707)747-2757 +  Fax (707) 747-2765
| 4765 Calle Quetzal  * Camarillo, CA 93010 o (805)389-1353 Fax (805)389-1438
4570 Campus Drive * Newport Beach, CA92660 « (714)252-2143 =+  Fax (714) 253-7733
2400 Cumberland Dr. *  Valparaiso, Indiana 46383 « (219) 464-2389 +  Fax(219) 462-2953
Terry Rowles Lab number: 19621
Petro Chem Environmental Date received: ©2/15/92
3287 Antonino Ave. Date sampled: g2/14/92
Bakersfield, CA 93308 Sampled by: Mark Ready
Date extracted: 92/19/92
Project: K-49 17-R Bechtel Extracted by: Mark Diehl
Date analyzed: @3/82/92
Analyzed by: Mark Diehl
Lab number: I@621-1 Sample Description: Blank #1
QC ID: IB1SIMP
Formaldehyde Acetaldehyde Acrolein
Total ug ug/L a/Total ug ug/L Total ug ug/L
PQL* 1. 60. nad " 2. 126. 2. 128.
Result b '412!.(\\\,,..9/2. 200.  35. 3400.
Volume 14.6 mL
Lab number: I@8621-2 Sample Description: Blank #2
QC ID: IB19IMP
Formaldehyde Acetaldehyde Acrolein
Total ug ug/L Total ug ug/L Total ug ug/L
PQL* 1. 60 2. 128. 2. 128.
Result 2. 17¢.N§ 3. 278. 38. 3200.
Volume 12.1 mL
Lab number: I@621-3 Sample Description: Blank #3
QC ID: IB19IMP
Formaldehyde Acetaldehyde Acrolein
Total ug ug/L wﬂ Total ug ug/L Total ug ug/L
PQL* 1. 60. " 2. 120. 2. 120.
Result 1. gm.\\:\nl ND. ND.  17. 1400
Volume 11.9 mL
Average Field Blank 2. 229. 2. 160. 38. 27¢9.

Lab Certifications: CAELAP#1598, NYELAP#11177, UTELAP#E-142, AALA#0136-81.
#Results listed as 'ND’ were not detected at or above the listed PQL
{Practical Quantitation Limit).

Respectfully submitted,
23/064/92 COAST TO COAST ANALYTICAL SERVICES
HPLC @302-19

I819FORM WM
FORM1, 1992

Mary Havlicek, Ph.D.

President

Petro Chem Environmental Services, Inc.
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CoasT

rg .

Air, Water & Hazardous Waste Sampling, Analysis & Consultation
Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories

; 141 SuburbanRoad ¢  San Luis Obispo, CA 93401 = (805) 543-2553 Fax (805) 543-2685
# ANAiLYTICAL 751 S. Kellogg, Suite A * Goleta, CA 93117 o (805)964-7838 e«  Fax (805) 967-4386
! SERVICES 6006 Egret Court Benicia, CA 94510 o (707)747-2757 «  Fax (707) 747-2765
f : 4765 Calle Quetzal Camarillo, CA 93010 o (805)389-1353 e  Fax (805) 389-1438
4570 Campus Drive ¢  Newport Beach, CA92660 = (714)252-2143 +  Fax(714) 253-7733
2400 Cumberland Dr. *  Valparaiso, Indiana 46383  « (219) 464-2389 Fax(219) 462-2953
Terry Rowles Lab number: 18621
Petro Chem Environmental Date received: @2/15/92
3207 Antonino Ave. Date sampled: g2/14/92
Bakersfield, CA 93348 Sampled by: Mark Ready
Date extracted: $62/19/92
Project: K-49 17-R Bechtel Extracted by: Mark Diehl
Date analyzed: ©3/84/92
Analyzed by: Mark Diehl
Lab number: 1£621-4 Sample Description: Run 1, impingers #1 & #2
QC ID: IB19IMP
Formaldehyde Acetaldehyde Acrolein
Total ug ug/L Total ug ug/L Total ug ug/L
PQL* 1. 60. 2. 120. 2. 120.
Corrected Result»» 19. 1109. 19. 8049 . 158. 13509.
Result ND. ND. ND. ND. ND. ND.
Average Field Blonk 2. 229. 2. 160. 30. 2704,
Sample/Blank Ratio <1 <1 >1 >1 >1 >1
Volume (combined impingers) 20.9 mL
Impinger #2 was cracked upon receipt and had leaked substantially.
Lab number: 1I@621-5 Sample Description: Run 2, impingers #1 & #2
QC ID: 1IB19IMP
Formaldehyde Acetaldehyde Acrolein
Total ug ug/L Total ug ug/L Total ug ug/L
PQL* 1. 60. 2. 129. 2. 129.
Corrected Result»* 16. 1109, 19. 8¢4d. 15¢. 13500.
Result 3. 158. ND. ND. ND. ND.
Average Field Blank 2. 2209. 2. 160. 30. 2794.
Sample/Blank Ratio 1.3 8.7 <1 <1 <1 <1

Volume (combined impingers) 22.4 mL

Lab Certifications: CAELAP#1598, NYELAP#11177, UTELAP#E-142, AALA#8136-01.
#*Results listed as 'ND’' were not detected at or above the listed PQL
(Practical Quantitation Limit).

Results listed as N/A have calculations that are not applicable.

Corrected result is listed as the average field blank subtracted from the
result, unless denoted by **,

#*Corrected result is listed as the reporting limit (5.8 multiplied by the
average field blank) according to CARB 438, section 11.9.

Respectfully submitted,

93/95/92 COAST TO COAST ANALYTICAL SERVICES
HPLC #304-14

IB19FORM L/,/f:;25§7 : ‘2%“152:;1%%;5,
FORM1, 1992

Mary Havlicek, Ph.D.
President

Petro Chem Environmental Services, Inc.
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! Coast 1O .

Air, Water & Hazardous Waste Sampling, Analysis & Consultation
Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories

I Coast

AnatvyTicaL
I SERVICES

Terry Rowles

141 Suburban Road
751 S. Kellogg, Suite A
6006 Egret Court

4765 Calle Quetzal
4570 Campus Drive
2400 Cumberland Dr.

Petro Chem Environmental
3287 Antonino Ave.
Bakersfield, CA 933¢8

Project:

K~49 17-R Bechtel

San Luis Obispo, CA 93401
Goleta, CA 93117
Benicia, CA 94510

Camarillo, CA 93010

Newport Beach, CA 92660

Valparaiso, Indiana 46383

(805) 543-2553
(805) 964-7838
(707) 747-2757
(805) 389-1353
(714) 252-2143
(219) 464-2389

Fax (805) 543-2685
Fax (805) 967-4386
Fax (707) 747-2765
Fax (805) 389-1438
Fax (714) 253-7733
Fax (219) 462-2953

Sample Description:

Lab number:
Date received:
Date sampled:
Sampled by:
Date extracted:
Extracted by:
Date analyzed:
Analyzed by:

18621
@82/15/92
g2/14/92
Mark Ready
g2/19/92
Mark Disehl
g2/28/92
Mark Diehl

Lab number: 1¢621-6 Run 3, impingers #1 & #2
QC ID: 1IB19IMP

Formaldehyde Acetaldehyde Acrolein

Total ug ug/L Total ug ug/L Total ug ug/L
PQL* 1. 60. 2. 120. 2. 129.
Corrected Result*# 19. 1160. 14. 8¢9, 154. 135049.
Result 2. 158. ND. ND. ND. ND.
Average Field Blank 2. 229. 2. 164. 38. 2700.
Sample/Blank Ratio 1.9 g.7 >1 >1 >1 >1

Volume (combined impingers)

Sample Description:
QC ID: IB19IMP

PQL*

Result

Originel Result
Percent recovery

14.2 mL

Matrix spike of 18621-6, Run 3, Impinger #1

Spiked with:
Total ug

1.

5.

2.

68.

Volume (split from I@621-6A)

Lab Certifications:

CAELAP#1598,

5 ug or 9.66 ug/L
ug/L
60.
559.
150.
67.
8.4 mL

NYELAP#11177,

of Formaidehyde

*Results listed as 'ND’ were not detected at or above the listed PQL

(Practical Quantitation Limit).

are not applicable.

Corrected result is listed as the average field

result, unless denoted by #**,

*#Corrected result is listed as the reporting limit (5.4 multiplied by the
average field blank) according to CARB 438, section 11.9.

B#3/85/92
HPLC @228-19
IB19FORM
FORM1, 1992

UTELAP#E-142, AALA#G136-81.

Results listed as N/A have calculations that

Respectfully submitted,
COAST TO COAST ANALYTICAL SERVICES

Mary Havlicek,

President

-87-

Ph.D.

blank subtracted from the
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Coasr
Coasr

SERVICES

To - ||

Air, Water & Hazardous Waste Sampling, Analysis & Consuitation
Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories

ANALYTICAL

Terry Rowles

141 Suburban Road
751 S. Kellogg, Suite A
6006 Egret Court

4765 Calle Quetzal
4570 Campus Drive
2400 Cumberland Dr.

Petro Chem Environmental

3207 Antonino Ave.

Bakersfield, CA 933¢8

LABORATORY QC SPIKES AND BLANKS

FORMALDEHYDE

Spike 1
Spike 2
Spike 3
Spike &4
Reagent blank

Formaldehyde

Spike amount

Total ug

LAV (S VI V)

Practical Quantitation Limit:

Response factor:

Average % recovery:
Stondard deviation of ¥ rec:
Relative standard deviation of % rec:

Lab Certifications:
*Results listed as

INDl

(Practical Quantitation Limit).

@3/18/92
ICZS5FORM
FORM1, 1992

e SanLuis Obispo, CA 93401 « (805)543-2553 e  Fax (805) 543-2685
. Goleta, CA 93117 e (805)964-7838 e  Fax (805) 967-4386
. Benicia, CA 94510 s (707)747-2757 <+ Fax (A7) 747-2765
. Camarillo, CA 93010 e (805)389-1353 e«  Fax (805) 389-1438
e Newport Beach, CA92660 + (714)252-2143 «  Fax (714) 253-7733
e  Valparaiso, Indiana 46383 ¢ (219)464-2389 e«  Fax (219)462-2953
QC Batch ID: IC@5form
Date extracted: @3/85/92
Extracted by: MD
Date analyzed: ?93/69/92
Analyzed by: MD
Method: CARB 43¢
Result % Recovery
ug/L Total ug ug/L
208. 2.6 2648, 139
2090. 2.3 234. 115
200. 2.3 230. 118
209. 2.1 218. 1995
NS ND. ND.
2¢ ug/L
8.9902 ng/integrator height unit
116
8.9
7.7

Respectfully submitted,
COAST TO COAST ANALYTICAL SERVICES

Mary Havlicek,
President

Ph

.D.

CAELAP#1598, NYELAP#11177, UTELAP#E-142, AALA#8136-81.
were not detected at or above the listed PQL

Petro Chem Environmental Services, Inc.
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Air, Water & Hazardous Waste Sampling, Analysis & Consultation

Coasy 10 Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories
Coasr 141 SuburbanRoad *  San Luis Oblspo, CA93401 « (805)543-2553 Fax (B05) 543-2685
{ ANALYTICAL | 751 5. Kellogg, Suite A * Goleta, CA 93117 « (805)964-7838 «  Fax (805) 967-4386
H s ERVICES 6006 Egret Court o Benicia, CA 94510 o (707)747-2757 Fax (707) 747-2765
i 4765 Calle Quetzal » Camarillo, CA 93010 e (805)389-1353 e«  Fax (805)389-1438
4570 Campus Drive s Newport Beach, CA92660 « (714)2522143 o+  Fax(714) 253-7733
2400 Cumberland Dr. »  Valparaiso, Indiana 46383  « (219)464-2389 «  Fax(219)462-2953
Terry Rowles QC Batch ID: IC@5form
Petro Chem Environmental Date extracted: @#3/95/92
3287 Antonino Ave. Extracted by: MD
Bakersfield, CA 93308 Date analyzed: #3/@9/92
Analyzed by: MD
Method: CARB 438
LABORATORY QC SPIKES AND BLANKS
ACROLEIN
Spike amount Result % Recovery
Total ug ug/L Total ug ug/L
Spike 1 2. 289. g.6 64. 3g
Spike 2 2. 20¢@. g.8 8g. 49
Spike 3 2. 209. 8.7 7. 35
Spike & 2. 200. 2.8 84. 49
Reagent blank NS NS ND. ND.
Acetacldehyde
Practical Quantitation Limit: 5@ wug/L
Response factor: g.0006 ng/integrator height unit
Average % recovery: 36
Standard deviation of % rec: 4.1

Relative standard deviation of % rec: 11

Lab Certifications: CAELAP#1598, NYELAP#11177, UTELAP#E-142, AALA#8136-81.
*Results listed as 'ND’ were not detected ot or above the listed PQL
(Practical Quantitation Limit).

Respectfully submitted,
#3/18/92 COAST TO COAST ANALYTICAL SERVICES
ICBSFORM

FORM1, 1992 P e %

Mary Havlicek, Ph.D.
President

Petro Chem Environmental Services, Inc.
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Air, Water & Hazardous Waste Sampling, Analysis & Consultation

Coasy 10 - Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories
Coast 141 Suburban Road _+  San Luis Obispo, CA93401 « (805)543-2553 «  Fax (805)543-2685
AnavLvricaL 751 . Kellogg, Suite A * Goleta, CA 93117 o (305)964-7838 «  Fax (805) 967-4386
SERVICES 6006 Egret Court  * Benicia, CA 94510 o (707) 7472757 « Fax (707) 7472765
4765 Calle Quetzal * Camarillo, CA 93010 e (B05)389-1353 »  Fax (805) 389-1438
4570 Campus Drive = Newport Beach, CA92660 = (714)252-2143  «  Fax(714) 2537733
2400 Cumberland Dr. ¢  Valparaiso, Indiana 46383 < (219) 464-2389 e«  Fax (219)462-2953
Terry Rowles QC Batch ID: IC@5form
Petro Chem Environmental Date extracted: @3/95/92
3207 Antonino Ave. Extracted by: MD
Bakersfield, CA 933088 Dote analyzed: g3/89/92
Analyzed by: MD
Method: CARB 438
LABORATORY QC SPIKES AND BLANKS
ACETALDEHYDE
Spike amount Result % Recovery
Total ug ug/L Total ug ug/L
Spike 1 2. 200. 1.8 1808. 99
Spike 2 2. 209, 1.5 158. 75
Spike 3 2. 200. 1.5 158. 75
Spike &4 2. 200. 1.4 140. 79
Reagent blank NS NS ND. ND.
Acetaldehyde
Practical Quantitation Limit: 5@ ug/L
Response factor: g.0086 ng/integrator height unit
Average % recovery: 78
Stondard deviation of % rec: 7.5

Relative standard deviation of % rec: 9.6

Lab Certifications: CAELAP#1598, NYELAP#11177, UTELAP#E-142, AALA#G136-81.
#*Results listed as 'ND’ were not detected at or above the listed PQL
(Practical Quantitation Limit).

Respectfully submitted,
#3/1@8/92 COAST TO COAST ANALYTICAL SERVICES
ICO5FORM

FORM1, 1992 ‘WWW

Mary Havlicek, Ph.D.
President

Petro Chem Environmental Services, Inc.
_90_






CARB METHOD 410A WITH ANALYSIS BY GCMS
BENZENE, TOLUENE, XYLENE, ETHYL BENZENE, & PROPYLENE
(BTXE&P)

METHOD 410A SAMPLING AND ANALYSIS

The sampling apparatus consisted of a heat traced stainless steel probe, teflon
sample line, midget impinger moisture knockout, and a twenty liter tedlar bag
housed in a rigid air tight container. The container was connected to a
vacuum pump/rotameter/dry gas meter assembly.

The sampling apparatus was transported to the sample site and set up and
leak tested by observing a zero reading on the rotameter., The sample
probe/teflon line was purged with stack gas and the teflon stopcock of the
midget impinger was open to initiate sampling. Sampling was conducted over
a twenty minute period, a final leak test was performed and the bag was
recovered from the sample container. The contents of the impinger and
distilled water rinsings were recovered into a villi vial; the vial was completely
filled.

The samples were stored out of sunlight, packaged and sent to the anaiytical
laboratory. The bag sample was analyzed within 72 hours of sampling by EPA
Method T0O-14, GCMS. The condensate sample was analyzed within 7 days of
sampling by EPA Method 8260 GCMS.

A bag biank (zero grade nitrogen) and condensable blank (distiiled water)
wera included with each sample set. The resuits of the field blank were

reported as ug/cm assuming that a sample volume (average of stack sample)
was pulled the samplie system.

Sampling Diagram

STACK

WALL p—— VACUUM LINE
SAMPLE LINE
PILTER
NEEDLE
{GLASS WOOL) u — < VALYE
HUALE QUICX £
COtiK RS tki

B CHARCOAL
TUSE
U PUMP

{l. no cuecx

RIGID LEAKPRCOF CONTAINER

Patro Chem Environmental Services, Inc.
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CARB METHOD 422.102
1,3-BUTADIENE

CARB METHOD 422.102 SAMPLING AND ANALYSIS

The sampling apparatus consisted of a heated quartz probe followed immediately
by a double midget impinger system containing 0.1N NaOH in the first impinger
and distilled water in the second impinger. The purpose of the impinger system
is to remove acid gasses from the sample stream which can potentially react with
1,3-butadiene. The impinger system was followed by a 1/4 inch teflon line tee-ed
into a Photovac GC/PID analyzer. A low flow vacuum pump/rotameter assembly
was located downstream of the Photovac and provided continuous flow of sampie
past the Photovac.

Prior to sampling the Photovac was calibrated with a known standard and the
calibration was confirmed to be within the reguirements when compared to the
initial in-house calibration curves. The standard which was used was a mid point
(with respect to the instrument range) standard or as close to the anticipated
stack gas concentration as possible. If, after sampling, it was determined that
another range was more applicable than the instrument was recaiibrated in the
new range.

Zero grade nitrogen was purged through the sample system and then analyzed
as a field blank check. A known standard was purged through the sample
system and anaiyzed as a system bias or spike check. The value was compared
to the initial in-house calibration.

A minimum of three stack samples were analyzed. Upon compiletion of stack
analysis a final field calibration was performed to confirm non instrument drift.

All data was compared to the in-house linear regression calibration curves and
calculated as ppb 1,3-butadiene. A separate linear regression curve was
performed for each range in which the Photovac was operated.

Sampling Diagram

Probe Glass Woal

Pressure
Vacuum Qauge

impinger impinger

. Reilet Vacuum
: Flowmater Vaive Line
T
. 'y -
. \ Mintnert
. . :, Vaive
e NaOH Water E < @ ! Pump
; 2

imopingers reguired wnen
sampling acloic gas streams

Rligid Containeq

PORTABLE GC

petro Chem Environmental Services, Inc.
_93_



FORMULAS

1,3-Butadiene
AVERAGE
n
2 %
- I=l

=
n

STANDARD DEVIATION

] 3
E (Xf -X)
e

=
s n=1

RELATIVE STANDARD DEVIATICN
RSD-% = .; x 100

RESPONSE FACTOR

area

RF = ,
concantration

CORRELATION COEFFICIENT
R = \/RZ
REGRESSION LINE EQUATION

y = C + bx

GAS DILUTION CONCENTRATION CALCULATION

a
a+ b

x ¢c= d

Where:

Flow setting of calibration gas
Flow setting of dilution gas
Concentration of caiibration gas
Concentration of new gas biend

anop
TN

Patro Chem Environmental Services, Inc.
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CARB METHOD 429
PAH

CARB METHOD 423 SAMPLING

The sampling apparatus consisted of a quartz nozzle, heat traced quartz probe,
heated borosilicate filter holder with a teflon-coated screen filter support, a
teflon filter to condenser line, XAD-2 resin trap, and five modified Greenburg
Smith impingers with the following contents: empty, 100 mi DI H,0, 100 mi- DI
H,0, dry, and silica gel. Pitot tubes and a stack gas thermocouple were
attached adjacent to the sample probe.

Prior to the testing all sampling equipment was cleaned with successive rinses
of soapy water, tap water, chromic acid, distilled water, methanol, hexane, and
methylene chloride. All sample containers were new and pre-cleaned by
rinsing with methanoi, hexane, and methylene chloride. All chemicals used
were reagent grade the distilled water was predistilled in glass.

The sample filters and resin traps were transported to the analytical
laboratory for cleaning. The filters were extracted and the extract was
analyzed to confirm non contamination. The resin trap was cleaned, charged
with pre-cleaned XAD-2 resin and spiked with radio-labeled surrogate
standards.

The sample train was charged; a pre-cleaned whatman QMA Quartz fiber filter
was placed into the fiiter hoider, the probe/nozzle/filter was put together, ail
sampling equipment was sealed with hexane rinsed foil and transported to the
stack for assembly.

The sampling equipment was assembied and leak tested at 15 inches Hg
vacuum. The probe and filter components were heated to 250 (£ 25 ‘F). The
probe was inserted into the stack and isokinetic sampling was initiated as per
EPA Method #5.

Triplicate test runs were performed all lasting a minimum of 180 minutes. Upon
completion of a test the probe was withdrawn from the stack and leak tested
at a vacuum equal to or greater than the maximum vacuum observed during
the test. The equipment was then disassembled and the components were then
sealed with hexane rinsed aluminum foil and transported to the mobile
laboratory for sample recovery.

A field blank was similarly treated: charged, transported to the stack, leak
tested, disassembled, and transported to the mobile laboratory for sampie
recovery. No additionai gases were pulled through the fieid blank train.

SAMPLE RECOVERY AND ANALYSIS

The filter and nozzle were separated from the probe. The probe was tilted
and rotated while brushing three successive times and rinsing with methancl,
hexane, and methylene chioride. Sterile surgical gloves were used during this
process. All rinses were caught in an amber glass sample bottle. The nozzle,
and filter top half were then similarly cleaned and the rinsings were combined
with the probe wash.

Petro Chem Environmental Services, Inc.
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CARB METHOD 429
(con’t)

The filter back-half, impinger line and condenser were similarly cleaned and
the combined rinsings were recovered into an amber glass sampie bottle.

The filter was removed from the filter holder with teflon coated forceps, folded
and wrapped in hexane rinsed aluminum foil, placed into a petri dish and
sealed with teflon tape.

All impingers were disassembled and weighed. The contents of the first
impinger were transferred to an amber sample bottle. The impinger was rinsed
three times each with methanol, hexane, and methylene chloride. The rinsings
were combined with the impinger contents.

The second, third, and fourth impinger contents were transferred to one or
more amber glass sample bottles. These impingers and crossovers were each
rinsed three times with distilled water and the rinsings were combined with

the impinger contents.

Aliquots of the reagents grade chemicals and filters were recovered for
analysis as reagent blanks. All samples were sealed, fluid levels marked,
labeled, and logged on a chain of custody form. The samples were placed in
a shipping container. All liquid samples were stored under blue ice. All filter
samples were stored under dry ice.

The samples were transported to the laboratory for analysis where they were
logged and inspected for abnormalities. Each sample fraction underwent an
extraction and concentration. The extracts were combined and further
concentrated. The final concentrate was analyzed Dby high resoiution GCMS
(HRGCMS) for all listed PAH compounds. If necessary the sample was diluted
to a larger volume and reanalyzed for those PAH compounds which saturated
the detector due to high concentration.

Petro Chem Envircnmental Services, Inc.
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CARB Method 429
PAH SAMPLING TRAIN

Qven

— Cycione (Optional)
Filter Assambly
Heatad Probe . .
S-Type Plitot o ‘
& Temp. Senscr 1

Glass or Teflon

‘ ‘ tubing

L
v LI' [—% e ad)
P

Stack .
wail Ica water Sortent Module
(water-cooied)
7 |

RS SN
= e ]
;::‘:o.ut v o 1 _i_! g -}_

Manometar 7 Mancmeter Impingers in Ice Bath
/ Bypass
vaive
:: Vacuum
@ ""‘“_ Vaive sause
! 5 @ ~ @
o ~
Orifics é <
Pump
Dry Gas
Meter

Filter - Whatman QMA Quartz on Teflon Screen Support
Imp. #1 - Dry

Imp. #2 - 100 mis Distilled water

Imp. #3 - 100 mis Distilled Water

Imp. #4 - Dry

Imp. #5 ~ Indicating Silica Gel

Petro Chem Environmental Services, Inc.
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CARB METHOD 430
ALDEHYDES

SAMPLE RECOVERY AND ANALYSIS

The sampling apparatus consisted of a heated guartz probe, followed by three
midget impingers containing 10 mi of acidified DNPH in the first two and silica
gel in the third. The impinger train was connected to a vacuum
pump/rotameter/dry gas meter assembly. Prior to the test, the impingers was
cleaned with chromic acid, distilled water, methylene chloride, methanol, and
oven dried. The impinger bottoms were then sent to the analytical laboratory
for charging. The impinger bottoms were charged, capped, and returned to
PCES for sampling within a 48 hour period of making the DNPH solution.

The charged impinger bottoms were stored in a friction top can with 1-2
inches of activated charcoal and shipped to the sample location. The impingers
were then uncapped, the impinger tops added, and then the sampling train was
assembled. The train was transported to the stack and leak tested by closing
the teflon stopcock at the first impinger while applying the vacuum to the
system. The stopcock was then opened and sampling proceeded at a sample
rate of 0.5 L/min. (.018 CFM). Upon completion of the test, the train was leak
tested again, and a 2 mi DNPH/ 1 mi H,O probe wash will be performed and
allowed to drain into the first impinger. The train was then disconnected from
the probe and lowered down to the mobile laboratory where the impinger tops
were removed: impingers were capped and sealed with teflon tape, labeled and
placed back into the friction top can with activated charcoal. The samples
were then shipped back to the analytical laboratory for extraction and analysis
of aldehydes by CARB Method 430, HPLC.

Three field blank impingers were similarty treated however, no gas Wwas
sampled through them. A sample spike was performed by the anaiytical
laboratory by dividing a stack sample in half and performing a matrix spike
on one half.

DSCF = Vyistd)

DSCM = DSCF x .0283

p o (DSCM x 24.40985)

PP
MW

LBS _ PPb x MW x DSCFM x 1.581 x 10
HR 1000

patro Chem Environmental Services, Inc.
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Sampling Diagram

Rotsmeter

CARB METHOD 430
ALDEHYDES

(con’t)

Semple Ispinger

v

M LAR L

e

-

Inlet

Vent Meter E v
Needle
- Velve
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PETRO CHEM ENVIRONMENTAL SERVICES, INC.

DRY QAS METER CALIBRATION

DATE: 1-29-62 AMBIENT TEMP (°F): 48
TECH: BDM BAROMETRIC Pbar: 29.74
TEST METER ID#: S5M104564
METER |.D.# 1001 TEST METER Mct: 1.015
APPROXIMATE CFM 1.00 0.75 0.50 0.30
STD TEST METER
VOLUME CF INITIAL 0.00 0.00 0.00 0.00
FINAL 10.05 7.34 10.01 10.01
TOTAL 10.06 7.34 10.01 10.01
FIELD GAS METER
VOLUME CF INITIAL 805.50 819.90 828.40 839.80
FINAL 8158.52 827.37 838.81 850.28
TOTAL 10.02 7.47 10.41 10.48
STD TEST METER
TEMP (°F) 48.0 49.0 48.5 53.0
FIELD GAS METER
TEMP (°F) IN 51.0 §2.0 83.5 53.0
ouT 38.0 39.0 44,0 49.0
AVERAGE 43.5 45.5 48.8 51.0
STD TEST METER
PRESSURE ("H20) -1.30 -0.60 -0.30 —0.15
FIELD GAS METER
PRESSURE ("H20) 2.33 1.29 0.52 0.20
FIELD GAS METER, Mct 1.007207 0.987329 0.979076  0.9670689
FIELD AVERAGE Mcf: 0.985170 | | H@: 1.3081 |
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PETRO CHEM ENVIRONMENTAL SERVICES, INC.

DRY GAS METER CALIBRATION

DATE: 3-18-92 AMBIENT TEMP (°F): 59
TECH: 8DM BAROMETRIC Pbar: 30
TEST METER ID#: SEM 104564
METER I.D.# 1001 TEST METER Mcf: 1.015
APPROXIMATE CFM 1.00 0.75 0.50 0.30
STD TEST METER
VOLUME CF INITIAL 0.00 0.00 0.00 0.00
FINAL 10.08 7.31 10.14 10.01
TOTAL 10.08 7.31 10.14 10.01
FIELD GAS METER
VOLUME CF INITIAL 648.00 638.40 8569.10 670.30
FINAL 658.20 645,82 669.58 680.76
TOTAL 10.20 7.42 10.48 10.48
STD TEST METER
TEMP (°F) 57.5 57.0 57.5 60.0
FIELD GAS METER
TEMP (°F) IN 61.0 58.5 62.5 85.0
ouT 49.5 51.5 885.5 60.0
AVERAGE 55.3 55.0 59.0 62.5
STD TEST METER ,
PRESSURE ("H20) -1.30 -0.60 -0.30 -0.18
FIELD GAS METER
PRESSURE (*H20) 2.30 1.25 0.51 0.20
FIELD GAS METER, Mct 0.991129 0.983042 0.983688 0.975525
|[FIELD AVERAGE Mct: 0.9858486 | H@: 1.2829
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Method 430
Pretest Rotameter Calibration

FLOW ROTAMETER CALIBRATION

ROTAMETER # 01
DATE: 1-31-92

- Pbar 29.56 ”Hg

ROTAMETER TEMP VOLUME TIME RATE

- SETTING °F ml sec L/min
S a 5.00 68.00 500.00 59.81 0.50
b 5.00 68.00 500.00 60.52 0.50
— c 5.00 68.00 §00.00 60.88 0.49
AVG 5.00 68.00 500.00 60.40 0.50
4 a 4.00 68.00 500.00 79.71 Q.38
— b 4.00 58.00> 500.00 79.22 0.38
c 4.00 68.00 §00.00 79.53 0.38
AVG 4.00 68.00 500.00 79.47 0.38
— 3 a 3.00 68.00 500.00 105.56 0.28
b 3.00 68.00 500.00 105.01 0.29
c 3.00 68.00 500.00 104.75 0.29
- AVG 3.00 68.00 800.00 105.29 0.29
- 2 a 2.00 68.00 500.00 158.09 0.19
b 2.00 68.00 500.00 157.88 0.19
- c 2.00 68.00 500.00 158.30 0.19
AVG 2.00 68.00 §00.00 187.99 0.19
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FLOW ROTAMETER CALIBRATION

ROTAMETER # 01

Method 430
Post test Rotameter Calibration

DATE: 2-18-92

Pbar 29.39 *Hg
ROTAMETER TEMP VOLUME TIME RATE
SETTING oF mi sec L/min
5 a 5.00 82.00 500.00 59.76 0.50
b 5.00 82.00 500.00 61.12 0.49
c 58.00 82.00 500.00 60.96 0.49
AVG 5.00 82.00 500.00 60.61 0.49
4 a 4.00 82.00 500.00 79.68 0.38
b 4.00 82.00 500.00 79.00 0.38
c 4.00 82.00 500.00 79.20 0.38
AVG 4.00 82.00 500.00 79.34 0.38
3 a 3.00 82.00 500.00 105.40 0.28
b 3.00 82.00 500.00 105.12 0.29
c 3.00 82.00 500.00 104.84 0.29
AVG 3.50 82.00 500.00 105.26 0.29
2 a 2.00 82.00 500.00 158.12 0.19
b 2.00 82.00 500.00 157.92 0.19
c 2.00 82.00 500.00 158.48 0.19
AVG 2.00 82.00 500.00 158.02 0.19
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CHAIN OF CUSTODY RECORD

submitted to:_A/78 LARS

ANALY
~.
COMPANY | OCATION/UNIT 'Y
ReehHree K-44 (F-R A
REPORT NO. [SAMPLER f
10 -84 MaRk 7. [2erby LV\
ME THOD REPORT ATTN. PO# é“'
429 - PAH 7eRRy Powles 3
Sample Sample Bample
No./ID Description Dat ig. |Filter |Gas
O-1% | Filters. Blunk 2R KT\
D20 P]zoee'%/\lazd{ Blant. K _
D-2| |Conbaver Rense Blark X ( M -
D~2L |Arst Jngengor Blwni K (
D-23 {ecozvol;vyuw Blwrcke K
-2y | Reserv Tpmp Blarck (% 10) X
D~ Ftlten. #/ L~13-92 X
0~2 | Prode sNwzler -/ r |y )
D 2 |Gapenser Ruse #7 vl L o<l et
D |\AnT J‘vav/‘ -/ v
05" | Second Zrmpager +/ « |x \
/
D6 |Resi Trnap ¢ Y | x |
OMMENTS:
Aralyas within 7 days of Cotleeor
Rs%m DATE Rscsylf% P%TE
2-1y-9L Kevrattl ). famr
RELINQUISHED BY: ~ DATE RECEIVED BY: DATE
RELINQUISHEb BY: DATE RECEIVED BY: DATE

PETRO CHEM ENVIRONMENTAL SERVICES, INC.
3207 Antonino Avenue, Bakersfield, CA 93308

,5’?5‘14141 ’zzlltk?alqe—gj ‘ﬁ?
Y 7

(805) 327-7300 FAX (805) 327-3459
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CHAIN OF CUSTODY RECORD

Submitted to:_4/ 78 [ARS

ANALY

COMPANY
Recyree

L OCATION/UNIT

f-H49 12 R

REPORT NO.

[0 - 49D

SAMPLER

ek T  Leroy

METHOD

429 - PAH

REPORT ATTN.

TerR / Soovlexs

PO

Mr %%

Sample
No./1D

Sample
_Description

Bample
Dat .iq. |Filter

=t | fillep #2

2-13-9¢ X

D-8 | Prose ; Mozele #2

0~9 Com[ensehkzrisv #2

A VE

D-1?

Fi'rs'f'lwp YO/ # 2 v

O]

Seeond Jmpnger #2 !

Il W2 P S N

D-1L | 2esin TRAP # 2

OB | A [Tern. #2

-0 |Poore { Nperbe #2

0-15 | Condeaser Runse #9

@ >6$i

D16 | frsT Zrpinger 23

/*f\./

“1y

ébcaﬂci :ZM//KW‘ =3 Y

D-18| Resim '/7&/9 o

u X

OMMENTS:

Am,a,)7¢¢ M 7 0/4—75 o (o /fec Fon

RELINQU SHED BY/ DATE RECEI BY: DATE|

Z-79-9- . /g,,,, ,g,,.#,z/&rf 2”7‘72
RELINQUISHED BY: DATE REGEIVED BY: DATE|
RELINQUISHED BY: DATE RECEIVED BY: DATE

PETRO CHEM ENVIRONMENTAL SERVICES, INC.
3207 Antonino Avenue, Bakersfieid, CA 93308
(805) 327-7300 FAX (805) 327-3459
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CHAIN OF CUSTODY RECORD
Submitted to:_(pAsr 7o (ors7

COMPANY
cTHrel

LOCATION/UNIT

c-49

BEPORT NO.
/6 -849D

SAMPLER

WMarle LePDYy

METHOD
422 —

VOA

REPORT ATTN.

[Py [Boiles

PO#

Sample
No./ID

Sample
Description

Sample
Date

Filter |Gas

D- SO |CanDeNshBe %/

2-13~72

0-57 | CornMDENSARE #*2

7

]

D-52 | CONDENS/BLE #¢

«

A

D -53 | ConDenshBLE B/Ark

n

XPs ¥ <o

D =57 | Now ConpervsARLE #/

{

D 55 | Nont CoredEN SBBLE #2.

(4

0-58 | Nan CoNDEMSABLE #S

4

~N 5\ ‘4\\\» o

O-S7| Notw (onverasie Blark

L

At v | s

COMMENTS: pupy %/ eud - 0730 Am Rg¢ wue /7; x U;Jtl:-—t 7L lagod San-s,o/;2
Joorte #2 end - 110 pnr [? L / i

Rune A end =~ 30 AM wpot f . -‘51 Cim

Ry por R Je,
REW DATE RECEIVED BY/? DATE
‘ -r3-1
2~/3-1/ DAA 2 (3G

RELINQUISHED BY: ~ RE DATE
7, RECE’IVbu ey DATE

PETRO CHEM ENVIRONMENTAL SERVICES, INC.
3207 Antonino Avenue, Bakersfield, CA 93308

(805) 327-7300 FAX (805) 327-3459
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DISCUSSION

CARB Method 429, PAH, requires that the filter sampies be stored and shipped
on dry ice. The samples were packed following the guideiines as stated in the
method. Mark Ready supervised sample storage and shipping and verifies
proper sample handling.

Mark T. Read
March 26, 1992

Petro Chem Environmental Services, Inc.
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ALTA Analytical Laboratory

- Batch ID: [Oq? -S—

Sample lLog-In Checklist Yes No

~ 1. Samples Arrived by: F w 4@00 fe Is /(
2. Airbill Present? Number Q"{ é 112-30 7'2 ‘./

3. Shipping Container is Intact?

KX

. 4. Custody Seals Present? Number >(L
If yes, are they intact? N ( A’ L
5. Sample Containers Intact? >< l

- 6. Shipping Preservation: Ice/@}lone h
7

. Temperature: é OL "

8. Chain of Custody Present? 7( "

9. Discrepancies in chain of Custody? X "

Comments:

Petro Chem Environmental Services, Inc.
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ALTA Analytical Laboratory

Batch ID: ZZQ{) 9
Sample Log-In checklist | ves Juwo |

1. Samples Arrived by: /, ) ' Z)Qlfeff

2. Airbill Present? Number 79062229373 X l
3. sShipping Container is Intact? >< i
4. Custody Seals Present? Number ><

If yes, are they intact? /U (/4’
5. Sample Containers Intact? ol 1

lj. Shipping Preservation: Ice/élue Ice)None 1

‘L?. Temperature: é OC.. h
. Chain of Custody Present? ><

ER Discrepancies in Chain of Custody? X

Packing Retained?

Name:% Date Rcv'd: £/2.f7

Comments:

Petro Chem Environmental Services, Inc.
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ALTA Analytical Laboratory

Batch ID: _[LO-_Z_&

Sample Log-In Che

, |
/ ‘

1. Samples Arrived by:

ey A’F?%(

,LZ. Airbill Present? Number 9¥¢ Z223] 9LS >( j’
3. Shipping Container is Intact? % "
4. Custody Seals Present? Number >( "

If yes, are they intact? /V / /4 |
5. Sample Containers Intact? >( "

Shipping Preservation: Ice/Klue Ide/None 1’

Temperature: é ? I’

!LB - Chain of Custody Present? ><

,L9 - Discrepancies in chain of cCustody? )<
Packing Retained? ><
R B e )

Nme:%/ﬁ' Date Rcv'd: Z'/%'Z

Comments:

Petro Chem Environmental Services, Inc.
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ALTA Analytical Laboratory

Batch ID: M

Sample Log-In Che ist Yes No

1. Samples Arrived by: ,L; E}(ff‘e r

1 2. Airbill Present? Number ‘}%ﬂlﬁ/ yide)

AR

3. Shipping Container is Intact?

4. Custody Seals Present? Number >< "

If yes, are they intact? /\/ (/ﬁ"
<
|
|

% 5. Sample Containers Intact?

6. Shipping Preservation: Ice@ one

———

1 7. Temperature: ’7 C_

l 8. Chain of Custody Present? >(

| 9- Discrepancies in chain of Custody? ?(h

ﬂ‘. The  condimetsr mimat MHontke M 1.0

021 poon peepnd ko

Petro Chem Environmental Services, Inc.
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PETRO CHEM ENVIRONMENTAL SERVICES INC.

CALIFORNIA AIR RESOURCES BOARD
METHOD 422.102

ANALYSIS OF 1,3-BUTADIENE

INITIAL PERFORMANCE EVALUATION

1/24/92

Petro Chem Environmental Services, Inc.
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INTRODUCTION

Analysis of four concentrations of 1,3-Butadiene was
performed in triplicate according to California Air Resources
Board method 422.199 part 4 "Calibration and Quality Control
Procedures for Analysis Methods-Initial Performance Evaluation”.
Two of these standards were supplied by Scott Specialty Gasses.
The other two standards were blended from the certified
standards and ultra high purity nitrogen using a calibrated
Chariton Technology Microblend mode! BC precision gas blender
with mass flow controllers. A summary of certified gas
concentrations, gas blender instrument settings and blended
standard gas concentration calculations are included in this
report.

All peak areas in the raw data section are in
millivoltseconds (mVS) to allow larger numbers to be used in
calculations. These units differ from those reported on the
actual chromatograms which are in voltseconds (VS).

Linear regression was performed using the "least squares”
regression analysis program found in the QUATTRO PRO
spreadsheet program. In the regression output table the
constant” equals the y intercept and R Squared is the square
of the correlation coefficient.

All analysis and calculations were performed by
Terry Rowles of Petro Chem Environmental Services Inc.

All analysis for initial performance evaluation were

performed on 1/24/92 using a PHOTOVAC model 10S55 gas
chromatograph equipped with a photoionization detector.

The columns used were (1) a 4" by 1/8" CSP 20M precolumn

and (2) a 10M by .53mm KCL/AI203 analytical column. A backflush
technique was used to remove interferences from the analytical
system and to help isolate the compound of interest.

Petro Chem Environmental Services, Inc.
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California Air Resources Board Method 422.102
1,3-Butadiene Initial Performance Evaluation

Summary of Results

Limit of Detection (LOD) 0.16ppbv
Limit of Quantitation (LOQ) 0.54ppbv
Correlation Coefficient 0.9996

Regression Formula Y=-0.164+0.0023X

Patro Chem Environmental Servicas, Inc.
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Method 422.102 1,3-Butadiene

Linear Regression Analysis

Regresgion Output:
Constant -0.184061
Std Br of Y Bst 0.8797852
R Squared 0.9992079
No of Observations 4
Degrees of Freedom 2

X Coefficient(s) 0.0023091
Sd Err of Coel 4.597E~05

3.22 2.5068
5.86 8.0704
31.7 32.5248
57.7 571779

Petro Chem Environmental Services, Inc,
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PETRO CHEM ENVIRONMENTAL SERVICES INC.

California Air Resources Board Method 422.102
Chromatographic Analysis of 1,3-Butadiene from Stationary Sources

Initial Performance Evaluation
Raw Data and Response Factors
STANDARD AREA
CONCENTRATION AREA AREA AREA AREA STANDARD
(ppb v/ RON 1 RUN 2 RN 3 AVERAGE DEVIATION
3.22 1200 1200 1200 1200.00 0.00
5.86 2700 2700 2700 2700.00 0.00
1.7 14300 14200 14100 14200.00 100.00
57.7 24800 24900 24800 24833.33 57.74 |
RESPONSE
STANDARD RESPONSE RESPONSE RESPONSE RESPONSE FACTOR
CONCENTRATION FACTOR FACTOR FACTOR PACTOR STANDARD
(ppb v/9 RUN 1 RUN 2 RUN 3 AVERAGE DEVIATION
3.22 2.6833E-03 2.8833E-03 2.86833E-03 2.8833E-03 0.0000E+00
5.86 2.1704E-03 2.1704E-03 2.1704E-03 2.1704E-03 0.0000E+00
az 2.2168E-03 2.2324E-03 2.2482E-03 2.2325E-03 1.5722E-05
57.7 2.3286E~03 2.3173E-03 2.3266E-03 2.3235E-03 5.3047E-08
FF AVG= 2.3524E-03
RF STDDEV.=  0.0002293882
RF R% = 9.75%

Patro Chem Environmental Services, Inc.
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Calibration Gas Source and Concentrations

Certified Gasses
Certificate
Source Concentration Constituents Date
Scott 5.86ppbv  1,3-Butadiene 1/16/92
+/-10% Nitrogen
Scott 57.7ppbv  1,3-Butadiene 1/16/92
+/- 10% Nitrogen
Blended Gasses
Flow Rates (L/min.) Date
Source Concentration Dilution Gas Cal. Gas Blended
5.86ppm
UHP N2 3.2ppmv 0.9 1.1 1/24/92
57.7ppm
UHP N2 31.7ppmv 0.9 11 1/24/92

Petro Chem Environmental Services, Inc.
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FORMULAS

AVERAGE
n
Xi
= _ =
n

STANDARD DEVIATION

] 4

E(X,‘ - X)

1=

S =

n-1

RELATIVE STANDARD DEVIATION

RSD%s.;wa

RESPONSE FACTOR

area

RF = ,
concentration

CORRELATION COEFFICIENT
R = yR?
REGRESSION LINE EQUATION

y = C + bx

GAS DILUTION CONCENTRATION CALCULATION

a+bxc=d

Where:

Flow setting of calibration gas
Flow setting of dilution gas

Concentration of calibration gas
Concentration of new gas blend

-120-
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LIMIT OF DETECTION
LOD=|Al+3s
Where:
A=the least squaores intercept
("C" In the regression output table)
s=the standard deviation of replicate determinations
of the lowest standord

LIMT OF QUANTITATION

LOQ= 3.3*L.00

MILLIVOLTSECONDS

mvS= VS * 1000

Petro Chem Environmental Services, Inc.
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3.2ppmv 1,3-Butadiene

Calibration Gas Standard
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5.86ppmv 1,3-Butadiene

Calibration Gas Standard
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B 31.7ppmv 1,3-Butadiene

Calibration Gas Standard
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57.7ppmv 1,3-Butadiene

Calibration Gas Standard
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3 Scott spe_c_i'alty Gases, Inc.

i SR
Shipped 5141 EASTON ROAD FLUMSTEADVILLE FA 1894%9~-0310
From: Fhone: 215-766—-886&1 Fax: 215-76&6-0I20
CERTIFICA TE OF ANALYSTIS
FETRO CHEM ENV SERVICES PROJECT #: 01-34363
PO#: 1673
3207 ANTONINO AVENUE ITEM #: 01029230000 CL
DATE: 1/1&/%2
BAKERSFIELD ca 93308
CYLINDER #: CAL10818 ANALYTICAL ACCURACY: +/=10%

COMEONENT
1,5~BUTADIENE
NITROGEN

MICROGRAV - TM

ANALYST: ___ 721N E;;,,aa‘a,\ AFFROVED BY:
o I

PLUMSTEADVILLE, PENNSYLVANIA TROY. MICHIGAN / HOUSTON. TEXAS / DURHAM, N

SOUTH PLAINFIELD. NEW JERSEY - F

REQUESTED BAS

__CONC_MOLES
s, FPE
BAL

ANALYSIS

—{MOLES)
5.86  PPE
BAL

-SIR
REMONT. CALIFORNIA WAKEFIELD. MASSACHUSETTS / LO

BATON ROUGE. LOUISIANA

-126- petro Chem Envi

INIDES/T.NEEME

ORTH CAROLINA

NGMONT, COLORADO

ronmental Services, Inc.



Scott Specialty Gases, Inc.

6141 EASTON ROAD PLUMSTEADVILLE FA 18949-0310
Fhone: 215-766-8861 Fax: 215-7646-0320

- CERTIFICATE 0oF ANALYSTIS

_ PETRO CHEM ENV SERVICES PROJECT #: 01-34565
PO#: 1673
3207 ANTONINO AVENUE ITEM #: 01029220060 CL
DATE: 1/16/92
- BAKERSFIELD CA 93308
CYLINDER #: CAL10937 ANALYTICAL ACCURACY: +/-10%
REQUESTED GAS ANALYSIS
COMPONENT —_CONC_MOLES_ ~{MOLES)
— 1,3-BUTADIENE S0. PPE S7.7 PPE
NITROGEN EAL BAL

MICROGRAV - TM

— 4 o’ ..
ANALYST: __4_@ ~ ScifAsodian AFFROVED RY: A{;ﬁgx

M.SIRINIDES/T.NEEME

PLUMSTEADVILLE. PENNSYLVANIA | TROY. MICHIGAN / HOUSTON. TEXAS / DURHAM, NORTH CAROLINA
SOUTH PLAINFIELD. NEW JERSEY ' FREMONT. CALIFORNIA / WAKEFIELD. MASSACHUSETTS / LONGMONT, COLORADO
BATON ROUGE. LOUISIANA

— Petro Chem Environmental Services, Inc.
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Bechtel

COMPANY :
UNT k=49 1R
DATE P-ld =%
REPORT : (0 ,g<{ﬂz>
ON-SITE DATA
2-13 2-13 - N
BuUN  al #2 . <]
TIME qyy-{(3:1b 06 =IFIO Glb= (225
vm Dry sampled gas volume, dcf 114.92 ng.oxR 113.09
Y Meter callbration factor (met# im0 | ,_s00) . (00 ) 985130 35170 48570
Pbar Barometric Pressurs, "Hg 2T 5917 14. 20
Pstatic  Stack static pressure, “Hg -1.35 .35 ~.35~
AH Differentiai meter pressurs,“H20 Ho 38 FS
Tm Meter temperaturse, °F I3 32 23
RUN 1 RUN 2 RUN3
CONTENTS | FINAL TARE NET FINAL TARE NET FINAL TARE NET
KO Sys5.5] 453.5 |20 | Y, S UMk 1S | 25yl YI3.2300.8
o |e3rs |y o | 5992|555 3% | edo/iCRCT 3.3
K0 Yy 3 | ¥9..5 1.8 s22. ) sWe.2 |5 | 9%.(1 Y .5
Zoweh  kog.z 3815 0¥ | gasy (8.0 1234 levaF §2l. s 22
Vie  volumeofH20,gms  |323-5| 328.F] 326.8
BUN  al # s
co2 % Dry Volume 3,35 _2.15 2.2S
02 % Dry Volume 3.0 Q.1 %. 0
N2 % Dry Volume e, S g4,6$ _2_'-_’__(_I£_
Cp Pitct tube coefficient (Pit¥_— - =) R4 g __S_'_'L__
AP Avg P, "H20 .41 o 243 _2.333
Ts Stack temperature, °F 797 264 784S
As Stack area. sq. ft. S .38¢ 335
Ds Stack diameter, inches (2.0 (2.0 (2.0
Dn Nozzie diameter, inches Q3 A9 JaR
Dur Sampling time, min (X0 (80 (&0
% lso Mini iso _
Filter #
Filter tare weights, gms
INITIALS
CONTROL BOX#:
Hi P Lo P Avg P Duct Temp
Diameters before disturb After
# of points, totai
Overall (inches) Coupling Petro Chem Environmental Services, Inc.
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I. C. ENGINE OBSERVATION REPORT
NAVAL PETROLEUM RESERVE NO. 1

LOCATION: SEC 17/T30S/R23E

DATE: 02-14-92

APCD #4091068 C K49

RELEASE # AEP 356

REASON FOR TEST: AIR TOXICS

TEST COMPANY: BPOI

EQUIPMENT DESCRIPTION: 650HP WAUKESHA VEE PERFORMED: YES

NOXCONTROL: _ CAT. PSC X PCC 02 OXIDIZING CAT.

POLLUTANTS: PM NOx X cox HC X H2s 802
EMISSION S DATA

Petro Chem Environmenta) Services, Inc.
_146_



-~ SITE:

START
END

IGNITION TIMING

- RPM
ENGINE
N. TURBO
S. TURBO

PRESSURE
A/F MANIFOLD L/B
- A/P MANIFOLD R/B
PCC FUEL
BAROMETRIC
. % BY PASS OPEN
TEMPERATURE
CONVERTOR IN
CONVERTOR 0OUT
AIR MANIFOLD L/B
AMBIENT ’
ENGINE J/W IN
ENGINE J/W OUT
ENGINE OIL IN
ENGINE OIL OUT
POWER CYL.

TURBO EX.
TURBO EX.

TURBO EX.

CYLINDER PRESSURE
CYL. #1 HE
CYL. #2 HE
CYL. #3 HE
CYL. {##4 HE
CYL. #5 HE
CYL. #6 HE

17R Cs

£
OB EWN -

12:35PM
01:35PM

21

919
N/A
N/A

N/A
29.1
N/A

N/A
N/A
N/A
68
170
100
160
155
1082
1101
1065
1078
1063
1032
IN/OP

1081
1050
1044
1043
1029
N/A
N/A
N/A
N/A
N/A

SUCT.
40
102
40
385
N/A
N/A

Units:

R/B

DISCH.

102
385
102
440
N/A
N/A

=147~

N/A

Petro Chem Environmental Services, Inc,

ELK HILLS NAVAL PETROLEUM RESERVE #1
EMISSION DATA

W.0. # AEP 356

Date: 02-14-92
FUEL RATE
Coeff.
Static
Diff.
mef/d
scfm
Exp. Pactor (CAL.)
Avg. 02%
Exhst. Flow, dscfm
AVG. NOx ppm
Corrected 15%
lbs./hr.
gms /BHP-hr.
AVG. CO ppm
Corrected 15%
lbs./hr.
gms/BHP-hr.
ACTUAL HC lbs./hr.
gms~BHP~-hr.
TOTAL IN. H.P.
LOSSES
TOTAL BHP LOAD
PERCENT LOAD
RATED H.P.
DERATED H. P.
LOG # »
STACK GAS ANALYSIS
OXYGEN 02
NITROGEN N2
CARBON DIOXIDE co2
METHANE cl1
ETHANE Cc2
PROPANE C3
IS0 BUTANE IC4
NORMAL BUTANE NC4
ISO PENTANE ICS
NORMAL PENTANE NC5
HEXANES PLUS C6+

COMMENTS:
AIR TOXICS TESTING
RUN #4

0.006
9.05
3.40

184.6

128.2

9.6
8.0
2000
170
78
2.47
1.27
245
113
2.17
1.11
0.00
0.00

841
0.95

885
96.3
1000

919

N/A
MOLE %

COO0OOCOOCOQOOCOO



SITE:

START
END

IGNITION TIMING

RPM
ENGINE
N. TURBO
S. TURBO

PRESSURE
A/F MANIFOLD L/B
A/F MANIFOLD R/B
PCC FUEL
BAROMETRIC
Z BY PASS OPEN
TEMPERATURE
CONVERTOR IN
CONVERTOR OUT
AIR MANIFOLD L/B
AMBIENT
ENGINE J/W IN
ENGINE J/W OUT
ENGINE OIL IN
ENGINE OIL OUT
POWER CYL.

TURBO EX.
TURBO EX.

TURBO EX.

CYLINDER PRESSURE
CYL. #1 HE
CYL. #2 HE
CYL. #3 HE
CYL. i#4 HE
CYL. {#5 HE
CYL. #6 HE

17R CS

S
WO W=

11:25AM
12:25pPM

21

919
N/A
N/A

N/A
29.1
N/A

N/A
N/A
N/A
68
170
100
160
155
1082
1101
1065
1078
1063
1032
IN/OP

1081
1050
1044
1043
1029
N/A
N/A
N/A
N/A
N/A

SUCT.

102

40
385
N/A
N/A

Units:

R/B

DISCH.

102
385
102
440
N/A
N/A

_148_

DATA

N/A

Petro Chem Environmenta) Services, Inc.

ELK HILLS NAVAL PETROLEUM RESERVE #1
EMISSION

W.0. # AEP 356

Date: 02-14-92
FUEL RATE
Coeff.
Static
Diff.
mef/d
scfm
Exp. Factor (CAL.)
Avg. 02%
Exhst. Flow, dscfm
AVG. NOx ppm
Corrected 15%
lbs./hr.
gms /BHP-hr.
AVG. CO ppm
Corrected 15%
1bs./hr.
gms /BHP-hr.
ACTUAL HC 1lbs./hr.
gms—-BHP-hr.
TOTAL IN. H.P.
LOSSES
TOTAL BHP LOAD
PERCENT LOAD
RATED H.P.
DERATED H. P.
LOG #
STACK GAS ANALYSIS
OXYGEN 02
NITROGEN N2
CARBON DIOXIDE c02
METHANE cl
ETHANE Cc2
PROPANE C3
IS0 BUTANE IC4
NORMAL BUTANE NC4
IS0 PENTANE . ICS
NORMAL PENTANE NCS5
HEXANES PLUS cé6+

COMMENTS:
AIR TOXICS TESTING
RUN #3

0.006
9.05
3.40

184.6

128.2

9.6
8.0
2000

167

77
2.42
1.24

245
113
2.17
1.11
0.00
0.00

841
0.95

885
96.3
1000

9219

N/A
MOLE %

[eReleNoNoNoNeNoNoNo i)



Location : Elk Hills,

COMPRESSOR PERFORMANCE REPORT

Bechtel Petroleum Operations, Inc

California

Unit Mfr : Dresser Rand Model: 4RDS
Unit name: K49 Date: 14-Feb-92 11:31:46
SERVICE CLR PRESSURES TEMPS CALC DIS T ROD
CYL (stage) SET Ps Pd SU DIS CAPACITY 1IHP DELTA LOAD
(%) (psi) (psi) (dg F) (MMSCFD) (hp) (dg F) (%)
1H Stagel 13 38.1 113.9%* 64 179 .58 48.9 24 40C
1¢C Stagel 13 35.6 108.2% 64 179 2.03 111.7 24 35T
2H Stage2 14 88.1 294.1 75 194 2.61 171.2 -2 90C
2C Stage?2 14 86.1 302.7 75 194 2.69 175.7 -8 85T
3H Stagel 13 33.5 105.8 64 170 .32 37.3 12 40C
3C Stagel 13 34.8 108.9*% 64 170 1.98 117.3 12 43T
4H Stage3 10 272.3 468.4% 72 145 2.61 81.4 18 28C
4C Stage3 10 268.9 502.7%* 72 145 2.40 70.7 5 21T
Total indicated horsepower (IHP) = 814 @ 919 RPM
Gas horsepower (GHP) = 885 @ 919 RPM
Compressor total horsepower (BHP) = 885 @ 919 RPM
Rated horsepower (BHP) = 1000 @1000 RPM
Derated horsepower (BHP) = 919 for 919 RPM
Percent Load = 96%

* WARNING:

Check the measured line

Recommendations and Observations:
CONTINUOUS MONITORING DURING AIR TOXICS EVALUATION RUN # 3-4

Analyst signature:_ZZ2s€sl

pPressures
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SITE:

START
END

IGNITION TIMING

RPM
ENGINE
N. TURBO
S. TURBO

PRESSURE

A/P MANIFOLD L/B

A/F MANIFOLD R/B
PCC FUEL

BAROMETRIC

Z BY PASS OPEN
TEMPERATURE

CONVERTOR IN

CONVERTOR OUT
AIR MANIFOLD L/B
AMBIENT

ENGINE J/W IN
ENGINE J/W OUT
ENGINE OIL IN
ENGINE OIL OUT

POWER CYL. # 1

# 2

# 3

it 4

# 5

# 6

# 7

i+ 8

# 9

10

iH11

#12

TURBO EX. #13

TURBO EX. #14

#15

#16

TURBO EX. #17

CYLINDER PRESSURE

CYL. #1 HE
CYL. #2 HE
CYL. #3 HE
CYL. #4 HE
CYL. #5 HE

CYL. #6 HE

17R CS

09:50AM
10:50AM

21

920
N/A
N/A

N/A
29.1
N/A

N/A
N/A
N/A
65
175
90
160
160
1077
1100
1068
1078
1061
1048
IN/OP

1088
1052
1045
1043
1030
N/A
N/A
N/A
N/A
N/A

SUCT.
40
100
40
280
N/A
N/A

Units:

R/B

DISCH.

100
280
100
440
N/A
N/A
-150-

N/A

ELK HILLS NAVAL PETROLEUM RESERVE #1
EMISSION DATA

W.0. # AEP 356
Date: 02-14-92
FUEL RATE
Coeff.
Static
Diff.
mecf/d
scfm
Exp. Factor (CAL.)
Avg. 02%
Exhst. Flow, dscfm
AVG. NOx ppm
Corrected 15%
lbs./hr.
gms /BHP-hr.
AVG. CO ppm
Corrected 15%
lbs./hr.
gms /BHP-hr.
ACTUAL HC 1bs./hr.
gms-BHP-hr.
TOTAL IN. H.P.
LOSSES
TOTAL BHP LOAD
PERCENT LOAD
RATED H.P.
DERATED H. P.
LOG i
STACK GAS ANALYSIS
OXYGEN 02
NITROGEN N2
CARBON DIOXIDE co02
METHANE Cc1
ETHANE c2
PROPANE Cc3
IS0 BUTANE IC4
NORMAL BUTANE NC4
ISO PENTANE ICS
NORMAL PENTANE NC5
HEXANES PLUS Ce+
COMMENTS:

AIR TOXICS TESTING
RUN #2

Petro Chem Environmental Services, Inc.

0.006
9.05
3.40

184.6

128.2

9.6
8.0
1994
165
76
2.39

1.23
248
114

2.19

1.13

0.00

0.00

838
0.95

882
95.9

1000
920

MOLE %

COO0OOOQOCOOO0OO0O0



SITE:

START
END

IGNITION TIMING

RPM
ENGINE
N. TURBO
S. TURBO

PRESSURE
A/F MANIFOLD L/B
A/F MANIFOLD R/B
PCC FUEL
BAROMETRIC
% BY PASS OPEN
TEMPERATURE
CONVERTOR IN
CONVERTOR OUT
AIR MANIFOLD L/B
AMBIENT
ENGINE J/W IN
ENGINE J/W OUuT
ENGINE OIL IN
ENGINE OIL ouT

POWER CYL. #1

# 2

# 3

# 4

# 5

# 6

# 7

# 8

# 9

#10

#11

#12

TURBO EX. #13

TURBO EX. #14

#15

#16

TURBO EX. #17

CYLINDER PRESSURE

CyL. #1 HE
CYL. #2 HE
CYL. #3 HE
CYL. #4 HE
CYL. #5 HE
CYL. #6 HE

17R CS

08:45AM
09:45AM

21

920
N/A
N/A

N/a
29.1
N/A

N/A
N/A
N/A
65
175
30
160
160
1077
1100
1068
1078
1061
1048
IN/OP

1088
1052
1048
1043
1030
N/A
N/A
N/&
N/A
N/A

SUCT.
40
104
40
290
N/A
N/A

Units:

R/B

DISCH.

104
290
104
440
N/A
N/A

-151-

N/A

ELK HILLS NAVAL PETROLEUM RESERVE #1
EMISSION DATA

W.0. # AEP 356
02-14-92

Date:

FUEL RATE
Coeff.
Static
Diff.
mcf/d

scfm

Exp. Factor

Avg. 02%

Exhst. Flow,

AVG. NOx ppm

Corrected 15%
lbs./hr.
gms/BHP-hr .

AVG. CO ppm

Corrected 15%

(caL.)

dscfm

lbs./hr.
ams/BHP-hr .
ACTUAL HC lbs./hr.
gms—BHP-hr .
TOTAL IN. H.P.
LOSSES
TOTAL BHP LOAD
PERCENT LOAD
RATED H.P.
DERATED H. P.
LOG #
STACK GAS ANALYSIS
OXYGEN 02
NITROGEN N2
CARBON DIOXIDE co2
METHANE C1
ETHANE c2
PROPANE C3
ISO BUTANE IC4
NORMAL BUTANE NC4
ISO PENTANE I1Cs
NORMAL PENTANE NC5
HEXANES PLUS Cé+
COMMENTS :

AIR TOXICS TESTING
RUN #1

Petro Chem Environmental Services, Inc.

0.006
$.05
3.40

184.6

128.2

9.6
8.1
2004
173
79
2.52
1.29
245
113
2.17
1.12
0.00
0.00

838
0.95

882
$5.9
1000

920

N/A
MOLE %

(oo NN e NeNoNoNoNoNoNe!



COMPRESSOR PERFORMANCE REPORT
Bechtel Petroleum Operations, Inc

Location : Elk Hills, California

Unit Mfr : Dresser Rand Model: 4RDS
Unit name: K49 Date: 14-Feb-92 08:17:54
SERVICE CLR PRESSURES TEMPS cal.C DIS T ROD
CyL (stage) SET Ps Pd SU DIS CAPACITY IHP DELTA LOAD
(%) (psi) (psi) (dg F) (MMSCFD) (hp) (dg F) (%)

1H Stagel 13 40.1 117 .6x% 64 179 .63 52.0 25 40C
iC Stagel 13 37.6 115.1x% 64 179 2.10 114 .3 22 38T
2H Stagez 14 92.5 315.4x% 75 194 2.91 183.9 -6 30C
2C Stage?2 14 92.1 299.5 75 194 2.96 181.5 1 86T
3H Stagel 13 34.8 110.9x% 64 170 .31 38.3 <o 42C
3C Stagel 13 36.0 110.6x 64 170 2.02 120.2 13 46T
4H Stage3 10 275.4 486 .0x% 72 145 2.79 78.6 14 26C
4C Stage3 10 278.5 484 .6x% 72 145 2.50 69.0 16 207

838 @ 920 RPM
882 @ 320 RPM
882 @ 920 RPM
1000 @1000 RPM
920 for 920 RPM
96%

Total indicated horsepower (IHP)
Gas horsepower (GHP)

Compressor total horsepower (BHP)
Rated horsepower (BHP)

Derated horsepower (BHP)

Percent Load

* WARNING: Check the measured line pressures

Recommendations and Observations:
CONTINUOUS MONITORING DURING AIR TOXICS EVALUATION RUN # 1-2

Analyst signature: 22z 3

Petro Chem Environmental Services, Inc.
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I. C. ENGINE OBSERVATION REPORT
NAVAL PETROLEUM RESERVE NO. 1

LOCATION: SEC 17/T30S/R23E DATE: 02-13-92
APCD # 4001058 C K49 RELEASE # AEP 356
) REASON FOR TEST: AIR TOXICS TEST COMPANY: BPOI
EQUIPMENT DESCRIPTION: 650HP WAUKESHA VEE PERFORMED: YES
NOx CONTROL: CAT. PSC X PCC 02 OXIDIZING CAT.
} POLLUTANTS: PM NOx X COo X HC X H2S 902

) EMISSIONS DATA

Petro Chem Environmental Services, Inc,
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Bechtel Petroleum Operations, Inc

COMPRESSOR PERFORMANCE REPORT

Location Elk Hills, California
_ Unit Mfr Dresser Rand Model : 4RDS
Unit name: Date: 13-Feb—-92 08:29:23
~ SERVICE CLR PRESSURES TEMPS cal.C DIS T ROD
CYL (stage) SET Ps Pd sU DIS CAPACITY IHP DELTA LOAD
(%) (psi) (psi) (dg F) (MMSCFD) (hp) (dg F) (%)
1H Stagel 13 36.6 112.8% 96 232 .45 49 .3 47 41C
iC Stagel 13 36.4 113.1x 96 232 1.90 112.4 46 38T
- 2H Stage?z2 14 88.7 317.3x% 77 192 2.78 180.9 -15 93C
2C Stage2 14 0.3 300.3 77 192 2.99 182.3 -5 88T
- 3H Stagel 13 33.4 109.4x 96 232 .32 39.2 43 40C
3C Stagel 13 34.6 108.1x% 96 232 1.85 116.8 47 46T
_ 4H Stage3 10 275.2 497 .2% 50 150 2.80 79.3 49 26C
4C Stage3 10 278.4 470.1x% 50 150 2.57 69.1 59 20T
B Total indicated horsepower (IHP) = 832 @ 925 RPM
Gas horsepower (GHP) = 876 @ 925 RPM
Compressor total horsepower (BHP) = 876 @ 925 RPM
— Rated horsepower (BHP) = 1000 @1000 RPM
Derated horsepower (BHP) = 928 for 925 RPM
Percent Load = 95%
- x WARNING: Check the measured line pressures

Recommendations and Observations:
- CONTINUOUS MONITORING DURING AIR TOXICS EVALUATION RUN 1&2

_ Analyst signature: 22z

-154-
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ELK HILLS NAVAL PETROLEUM RESERVE #1

SITE: 17R CS
START
END

IGNITION TIMING

RPM
ENGINE
N. TURBO
S. TURBO

PRESSURE

A/F MANIFOLD L/B
A/F MANIFOLD R/B
PCC FUEL
BAROMETRIC

% BY PASS OPEN
TEMPERATURE
CONVERTOR 1IN
CONVERTOR OUT
AIR MANIFOLD L/B
AMBIENT

ENGINE J/W IN
ENGINE J/W OUT
ENGINE OIL IN
ENGINE OIL OUT

POWER CYL # 1

# 2

# 3

# 4

# 5

# 6

# 7

# 8

# 9

#10

#11

#12

TURBO EX. #13

TURBO EX. #14

#15

#16

TURBO EX. #17
CYLINDER PRESSURE

CYL. #1 HE

CYL. #2 HE

CYL. #3 HE

CYL. $#4 HE

CyL. #5 HE

CyL. #6 HE

10:40AM
11:40AM

21

925
N/&
N/A

N/A
28.9
N/&

N/A
N/A
N/A
63
175
90
160
180
1070
1086
1070
1064
1049
1040
IN/OP

1074
1052
1047
1056
1032
N/A
N/&
N/&
N/7&
N/A

SUCT.
39
100
39
290
N/&
N/ A

EMISSION DATA

Units: K49

R/B N/A

DISCH.
100
290
100
450
N/ &
N/A

=155~

W.0. # AEP 356

Date: 02-13-92
FUEL RATE
Coeff. 0.006
Static 9.00
Diff. 3.40
mef/d 183.6
sctm 127 .5
Exp. Factor (CAL.) 9.6
Avg. 02% 8.1
Exhst. Flow, dscfm 2002
AVGE. NOx ppm 165
Corrected 15% 76
lbs./hr. 2.40
oms/BHP-hr . 1.24
AVE. CO ppm 246
Corrected 15% 114
lbs./hr. 2.18
gms/BHP-hr . 1.13
ACTUAL HC lbs./hr. 0.00
gms—BHP-hr . 0.00
TOTAL IN. H.P. 832
LLOSSES 0.95
TOTAL BHP LOAD 876
PERCENT LOAD 94.7
RATED H.P. 1000
DERATED H. P. 925
LOG # N/A
STACK GAS ANALYSIS MOLE %
OXYGEN 02 0
NITROGEN N2 0
CARBON DIOXIDE co2 0
ME THANE cl 0
ETHANE c2 0
PROPANE C3 o)
150 BUTANE I1C4 o)
NORMAL BUTANE NC4 0
IS0 PENTANE IC5S 0
NORMAL PENTANE NC5 0
HEXANES PLUS Cé+ 0
COMMENTS:
AIR TOXICS TESTING
RUN #2

Petro Chem Environmental Services, Inc.



ELK HILLS NAVAL PETROLEUM RESERVE #1
EMISSION DATA

W.0. # AEP 356

SITE: 17R CS Units: K49 Date: 02-13-92
START 09:30AM
- END 10:30AM FUEL RATE
Coeff. 0.006
IGNITION TIMING 21 static 9.05
. Diff. 3.30
RPM mef/d 179.2
ENGINE 925 scfm ‘ 124 .4
N. TURBO N/A Exp. Factor (CAL.) 9.6
- S. TURBO N/A Avg. 02% 8.0
Exhst. Flow, dscfm 1931
PRESSURE AVG . NOx ppm 178
- A/F MANIFOLD L/B 7 Corrected 15% 81
A/F MANIFOLD R/B 7 lbs./hr. 2.50
PCC FUEL N/ A gms/BHP-hr . 1.30
_ BAROMETRIC 28.9 AVG. CO ppm 250
% BY PASS OPEN N/A Corrected 15% 114
TEMPERATURE lbs./hr. 2.14
CONVERTOR IN N/A gms/BHP-hr . 1.11
~ CONVERTOR OUT N/A ACTUAL HC lbs./hr. 0.00
AIR MANIFOLD L/B N/A R/B N/A gms—BHP-hr . 0.00
AMBIENT 63
~ ENGINE J/W IN 175 TOTAL IN. H.P. 832
ENGINE J/W OUT 90 LOSSES 0.95
ENGINE OIL IN 160
ENGINE OIL O0uUT 150 TOTAL BHP LOAD 876
- POWER CYL # 1 1070
$ 2 1086 PERCENT LOAD 94.7
4 3 1070 RATED H.P. 1000
- # 4 1064 DERATED H. P. 925
# 5 1049
# 6 1040 LOG # N/A
_ # 7 IN/OP STACK GAS ANALYSIS MOLE %
# 8 10674
# 9 1052 OXYGEN )4 0
#10 1047 NITROGEN N2 0
- #11 1056 CARBON DIOXIDE coz2 0
#12 1032 METHANE c1l o]
TURBO EX. #13 N/A ETHANE c2 o
- TURBO EX. #14 N/A PROPANE C3 0
#15 N/A IS0 BUTANE IC4 o)
#16 N/A NORMAL BUTANE NC4 0
3 TURBO EX. #17 N/& IS0 PENTANE IC5 0]
NORMAL PENTANE NC5 0
CYLINDER PRESSURE SUCT. DISCH. HEXANES PLUS Cé+ 0O
CYL. #1 HE 39 100
- CyYL. #2 HE 100 290 COMMENTS:
CYlL.. #3 HE 39 100 AIR TOXICS TESTING
CYyL. #4 HE 290 450 RUN #1
- CyL. #5 HE N/& - N/A
Cyl.. #6 HE N/A N/ &

Petro Chen Environmental Services, Inc.
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COMPRESSOR PERFORMANCE REPORT

Bechtel Petroleum Operations, Inc
- Location : Elk Hills, California
Unit Mfr Dresser Rand Model: 4RDS
il Unit name: Date: 13-Feb-92 12:02:48
SERVICE CLR PRESSURES TEMPS CALC DIS T ROD
-~ CcYL (stage) SET Ps Pd sU DIS CAPACITY IHP DELTA LOAD
: (%) (psi) (psi) (dg F) (MMSCFD) (hp) (dg F) (%)
_ iH Stagel 13 34.7 109.1x 96 232 .48 45 .6 46 41C
1C Stagel 13 33.8 103.2 96 232 1.84 108.1 49 35T
2H Stage2 14 85.3 292.0 77 192 2.64 170.2 -8 90C
- 2C Stagez 14 82.0 296.7 77 192 2.74 175.3 -14 87T
3H Stagel 13 32.7 102.2 96 232 .55 34.1 48 39C
- 3C Stagel 13 33.6 106.9 96 232 1.78 113.5 45 42T
4H Stage3 10 268.6 465.8 50 150 2.59 82.7 55 28C
_ 4C Stage3 10 261.1 473.0% 50 150 2.40 71.8 49 21T
Total indicated horsepower (IHP) = 801 @ 927 RPM
- Gas horsepower (GHP) = 844 @ 927 RPM
Compressor total horsepower (BHP) = 844 @ 927 RPM
Rated horsepower (BHP) = 1000 @1000 RPM
- Derated horsepower (BHP) = 927 for 927 RPM
Percent Load = 91%
x WARNING: Check the measured line pressures

Recommendations and Observations:
CONTINUOUS EMISSIONS MONITORING DURING AIR

Analyst signature: Sz I

TOXICS EVALUATION RUN 3&4.

-157-
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ELK HILLS NAVAL PETROLEUM RESERVE #1

SITE: 17R CS
START
END

IGNITION TIMING

RPM
ENGINE
N. TURBO
S. TURBO

PRESSURE

A/F MANIFOLD L/B
A/F MANIFOLD R/B
PCC FUEL
BAROMETRIC

% BY PASS OPEN
TEMPERATURE
CONVERTOR 1IN
CONVERTOR OUT
AIR MANIFOLD L/B
AMBIENT

ENGINE J/W IN
ENGINE J/W OUT
ENGINE OIL IN
ENGINE OIL OUT

POWER CYL # 1

# 2

# 3

i+ 4

it 5

# 6

# 7

i+ 8

# 9

#10

#11

#12

TURBO EX. 13

TURBO EX. {#14

#15

fH16

TURBO EX. #17
CYLINDER PRESSURE

CYL. #1 HE

CYL. #2 HE

CYL. #3 HE

CYL. {#4 HE

CYL. #5 HE

CYL. #6 HE

11:50AM
12:50PM

21

927
N/A
N/A

N/A
28.9
N/A

N/A
N/A
N/A
63
175
90
160
150
1070
1086
1070
1064
1049
1040
IN/OP

1074
1052
1047
1056
1032
N/A
N/A
N/A
N/A
N/A

SUCT.
39
100
39
290
N/A
N/A

Units:

R/B

DISCH.
100
290
100
450
N/A
N/A

-158~

K&49

EMISSION DATA

N/A

Petro Chem Environmental Services, Inc.

wW.0.
Date:

FUEL RATE

Coeff.
Static
Diff.
mcf/d
scfm
Factor
02%
Flow,
NOx ppm
Corrected 15%
1bs./hr.
gms/BHP-hr.
CO ppm
Corrected 15%
l1bs./hr.
gms /BHP-hr.
HC 1bs./hr.
gms~BHP~hr.

Exp. (CAL.)
Avg.
Exhst.

AVG.

dscfm

AVG.

ACTUAL
TOTAL IN. H.P.
LOSSES
TOTAL BHP LOAD
PERCENT LOAD

RATED H.P.
DERATED H. P.

LOG #

STACK GAS ANALYSIS
OXYGEN 02
NITROGEN N2
CARBON DIOXIDE co2
METHANE c1
ETHANE c2
PROPANE c3
IS0 BUTANE IC4
NORMAL BUTANE NC4
IS0 PENTANE ICS
NORMAL PENTANE NC5
HEXANES PLUS Cé6+

COMMENTS:
AIR TOXICS TESTING
RUN #3

i# AEP 356
02-13-92

0.006
9.00
3.40

183.6

127.5

9.6
8.1
1993
165
76
2.39
1.29
245
113
2.16
1.16
0.00
0.00

801
0.95

843
91.0
1000

927

N/A
MOLE Z%

[eNeoNoNeNoNeNoNoReNoNe,



) ELK HILLS NAVAL PETROLEUM RESERVE {1
EMISSION DATA

W.0. # AEP 356

_ SITE: 17R CS Units: K49 Date: 02-13-92
START 01:00PM
END 02:00PM FUEBRL RATE
- Coeff. 0.006
IGNITION TIMING 21 Static 9.10
Diff. 3.40
- RPM mcf/d 185.6
ENGINE 927 scfm 128.9
N. TURBO N/A Exp. Factor (CAL.) 9.6
_ S. TURBO N/A Avg. 02% 8.2
Exhst. Flow, dscfm 2032
PRESSURE AVG. NOXx ppm 166
A/F MANIFOLD L/B 7 Corrected 15% 77
- A/F MANIFOLD R/B 7 lbs./hr. 2.45
PCC FUEL N/A gms /BHP~-hr. 1.32
BAROMETRIC 28.9 AVG. CO ppm 243
- % BY PASS OPEN N/A Corrected 15% 113
TEMPERATURE l1bs./hr. 2.18
CONVERTOR IN N/A gms /BHP-hr. 1.18
_ CONVERTOR OUT N/A ACTUAL HC 1lbs./hr. 0.00
AIR MANIFOLD L/B N/A R/B N/A gms~BHP-hr. 0.00
AMBIENT 63
ENGINE J/W IN 175 TOTAL IN. H.P. 801
~ ENGINE J/W OUT 90 LOSSES 0.95
ENGINE OIL IN 160
ENGINE OIL OUT 150 TOTAL BHP LOAD 843
- POWER CYL # 1 1070
# 2 1086 PERCENT LOAD 91.0
# 3 1070 RATED H.P. 1000
# 4 1064 DERATED H. P. 927
- # 5 1049
# 6 1040 LOG # N/A
i+ 7 IN/OP STACK GAS ANALYSIS MOLE %
- i# 8 1074
# 9 1052 OXYGEN 02 0
#10 1047 NITROGEN N2 0
_ #11 1056 CARBON DIOXIDE co02 0
#12 1032 METHANE Cl 0
TURBO EX. #13 N/A ETHANE c2 0
TURBO EX. #14 N/A PROPANE Cc3 0
- #15 N/A IS0 BUTANE IC4 0
#16 N/A NORMAL BUTANE NC4 0
TURBO EX. #17 N/A ISO PENTANE IC5H 0
- NORMAL PENTANE NC5 0
CYLINDER PRESSURE SUCT. DISCH. HEXANES PLUS Ccé+ 0
CYL. #1 HE 38 95
) CYL. #2 HE 95 270 COMMENTS :
CYL. #3 HE 38 95 AIR TOXICS TESTING
CYL. #4 HE 270 425 RUN #4
CYL. #5 HE N/A N/A
- CYL. #6 HE N/A N/A Petro Chem Environmental Services, Inc.
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COMPRESSOR PERFORMANCE REPORT

Bechtel Petroleum Operations, Inc

Location : EBlk Hills, California

Unit Mfr : Dresser Rand Model: 4RDS
Unit name: K&49 Date: 13-Feb-92 14:18:37
SERVICE CLR PRESSURES TEMPS CALC DIS T ROD
CYL (stage) SET Ps Pd SU DIS CAPACITY 1IHP DELTA LOAD
(%) (psi) (psi) (dg F) (MMSCFD) (hp) (dg F) (%)
1H Stagel 13 37.3 110.6%* 72 232 .62 47 .4 78 37C
1C Stagel 13 34.6 108.8* 72 232 1.90 109.8 74 34T
2H Stage2 14 85.9 290.9 77 192 2.69 173.1 -6 87C
2C Stage?2 14 84.1 292.8 77 192 2.80 175.9 -10 86T
3H Stagel 13 32.9 101.7 72 232 .28 36.5 76 39C
3C Stagel 13 33.8 104.2*%* 72 232 1.79 115.5 76 42T
4H Stage3 10 266.3 452.1 53 150 0.0 75.8 Unloaded 24C
4C Stage3 10 264.9 459.2 53 150 0.0 64.4 Unloaded 18T
Total indicated horsepower (IHP) = 798 @ 926 RPM
Gas horsepower (GHP) = 840 @ 926 RPM
Compressor total horsepower (BHP) = 840 @ 926 RPM
Rated horsepower (BHP) = 1000 @1000 RPM
Derated horsepower (BHP) = 926 for 926 RPM
Percent Load = 91%
* WARNING: Check the measured line pressures

Recommendations and Observations:

CONTINUOUS EMISSIONS MONITORING DURING AIR

Analyst signature: ZaeJ

TOXICS EVALUATION RUN 5&6.

=160~
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ELK

SITE: 17R CS
START
END

IGNITION TIMING

RPM
ENGINE
N. TURBO
S. TURBO

PRESSURE

A/F MANIFOLD L/B
A/P MANIFOLD R/B
PCC FUEL
BAROMETRIC

%X BY PASS OPEN
TEMPERATURE
CONVERTOR IN
CONVERTOR OUT
AIR MANIFOLD L/B
AMBIENT

ENGINE J/¥W IN
ENGINE J/W OUT
ENGINE OIL IN
ENGINE OIL OUT

POWER CYL # 1

# 2

# 3

# 4

# 5

# 6

# 7

i+ 8

# 9

#10

#11

#12

TURBO EX. #13

TURBO EX. #14

#15

#16

TURBO EX. #17
CYLINDER PRESSURE

CYL. #1 HE

CYL. #2 HE

CYL. #3 HE

CYL. #4 HE

CYL. #5 HE

CYL. #6 HE

HILLS NAVAL PETROLEUM RESERVE #1

02:15PM
03:15PM

21

926
N/A
N/A

7

7
N/A
28.9
N/A

N/A
N/A
N/A
61
175
90
160
155
1075
1098
1065
1074
1060
1046
IN/OP

1083
1089
1040
1042
1028
N/A
N/A
N/A
N/A
N/A

SUCT.
39
97
39

270
N/A
N/A

EMISSION DATA

Units: K49

R/B N/A

DISCH.
97
270
97
425
N/A
N/A
~-161-

W.0.
Date:

FUEL RATE
Coeff.
Static
Diff.
mcf/d
scfm
Factor
02%
Flow,
NOx ppm
Corrected 15%
1bs./hr.
gms /BHP-hr.
CO ppm
Corrected 15%
1bs./hr.
gms /BHP-hr.
HC 1lbs./hr.
gms—BHP-hr.

Exp. (CAL.)
Avg.
Exhst.

AVG.

dscfm

AVG.

ACTUAL
TOTAL IN. H.P.
LOSSES
TOTAL BHP LOAD

PERCENT LOAD

RATED H.P.

DERATED H. P.
LOG #
STACK GAS ANALYSIS
OXYGEN 02
NITROGEN N2
CARBON DIOXIDE co2
METHANE Cc1
ETHANE c2
PROPANE c3
IS0 BUTANE IC4
NORMAL BUTANE NC4
IS0 PENTANE ICS
NORMAL PENTANE NC5
HEXANES PLUS Co+

COMMENTS :
ATR TOXICS TESTING
RUN {#5

Petro Chem Environmental Services, Inc.

# AEP 356
02-13-92

0.006
9.10
3.40

185.6

128.9

9.6
8.3
2045
165
77
2.45
1.33
241
113
2.18
1.18
0.00
0.00

798
0.95

840
90.7

1000
926

MOLE %

[eNeNeoNoRoNoNoNoReNoNe



ELK HILLS NAVAL PETROLEUM RESERVE #1

SITE: 17R CS
START 03:30PM
END 04:30PM
IGNITION TIMING 21
RPM
ENGINE 926
N. TURBO N/A
S. TURBO N/A
PRESSURE
A/F MANIFOLD L/B 7
A/F MANIFOLD R/B 7
PCC FUEL N/A
BAROMETRIC 28.9
Z BY PASS OPEN N/A
TEMPERATURE
CONVERTOR IN N/A
CONVERTOR OUT N/A
AIR MANIFOLD L/B N/A
AMBIENT 61
ENGINE J/W IN 175
ENGINE J/W OUT 90
ENGINE OIL IN 160
ENGINE OIL OUT 155
POWER CYL # 1 1075
i+ 2 1098
# 3 1065
it &4 1074
it 5 1060
# 6 1046
i 7 IN/OP
it 8 1083
# 9 1089
#10 1040
11 1042
#12 1028
TURBO EX. #13 N/A
TURBO EX. 14 N/A
#15 N/A
{16 N/A
TURBO EX. #17 N/A
CYLINDER PRESSURE SUCT.
CYL. #1 HE 39
CYL. #2 HE 97
CYL. #3 HE 39
CYL. #4 HE 270
CYL. #5 HE N/A
CYL. #6 HE N/A

EMISSION DATA

Units:

R/B

DISCH.

97
270
97
425
N/A
N/A

-162-

W.0. # AEP 356
02-13-92

Date:

FUEL RATE
Coeff.
Static
Diff.
mcf/d

scfm

Exp. Factor

Avg. 02%

Exhst. Flow,

AVG, NOx ppm

Corrected 15%
1bs./hr.
gms/BHP~hr.

AVG. CO ppm

Corrected 15%

lbs./hr.

gms /BHP-hr.
ACTUAL HC 1lbs./hr.

(cAaL.)

dscfm

N/A gms-BHP-hr.

TOTAL IN. H.P.
LOSSES

TOTAL BHP LOAD
PERCENT LOAD

RATED H.P.
DERATED H. P.

LoG #

STACK GAS ANALYSIS
OXYGEN 02
NITROGEN N2
CARBON DIOXIDE co2
METHANE Cc1
ETHANE c2
PROPANE c3
IS0 BUTANE IC4
NORMAL BUTANE NC4
ISO PENTANE ICS
NORMAL PENTANE NC5
HEXANES PLUS Cé+
COMMENTS :

AIR TOXICS TESTING
RUN {#6

Petro Chem Environmental Services, Inc,

0.006
9.10
3.40

185.6

128.9

9.6
8.2
2037
160
74
2.37
1.28
240
112
2.16
1.17
0.00
0.00

798
0.95

840
90.7

1000
926

MOLE 2

[eNeNoNeNoNoloNoNoNoNe



” I. C. ENGINE OBSERVATION REPORT
NAVAL PETROLEUM RESERVE NO. 1
— LOCATION: SEC 17/T30S/R23E DATE: 03-12-92
APCD # 4091031 D K49 RELEASE # AEQ 68 1
- REASON FOR TEST: AIR TOXICS TEST COMPANY: BPOI
EQUIPMENT DESCRIPTION: 1000HP WAUKESHA VEE PERFORMED: YES
NOx CONTROL: __CAT. PSC X PCC 02 OXIDIZING CAT.
- POLLUTANTS: PM NOx X Co X HC H2s So2
_ EMISSIONS DATA
: CALIBRATION GASES
INST. MFG

TOTAL BHP LOAD
CATALYST TEMP.
FUEL STATIC -
FUEL DIFF.
COEF. 0 ol
RATE (MCF/DAY)
SUCTIONPSI ©© 1] "i
DISCHARGE PSI
COMMENTS:

OBSERVER._‘Z')/_).._CM

Petro Chem Environmental Services, Inc,
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ELK HILLS NAVAL PETROLEUM RESERVE #1
EMISSION DATA

-164-

W.O0. # AEQ 681
SITE: 17r Cs Units: K49 Date:. 03-12-92
START 12:00PM
END 1:00PM FUEL RATE
Coeff.
IGNITION TIMING 21 Static
Diff.
RPM mcf/d
ENGINE 830 scfm
N. TURBO N/A Exp. Factor (CAL.)
S. TURBO N/A Avg. 02%
Exhst. Flow, dscfm
PRESSURE AVG. NOx ppm
A/F MANIFOLD L/B 14 Corrected 15%
A/F MANIFOLD R/B 14 lbs./hr.
PCC. FUEL N/A gms/BHP-hr.
BAROMETRIC 28.64 AVG. CO ppm
% BY PASS OPEN N/A Corrected 15%
. TEMPERATURE lbs./hr.
CONVERTOR 1IN N/A gms/BHP-hr.
CONVERTOR OUT N/A ACTUAL HC lbs./hr.
AIR MANIFOLD L/B N/A R/B N/A gms-BHP-hr.
AMBIENT 72
ENGINE J/W IN 105 TOTAL IN. H.P.
ENGINE J/W OUT 178 LOSSES
ENGINE OIL IN N/RA
ENGINE QIL OUT 170 TOTAL EHP LCAD
POWER CYL # 1 1037
$ 2 1061 PERCENT LOAD
$# 3 1057 RATED H.P.
£ 4 1040 DERATED H. P.
$ 5 1¢29
# 6 1006 LOG #
F 7 IN-QOF STACK GAS ANALYSIS
% 8 1045
t 9 1025 OXYGEN c2
#10 1010 NITROGEN N2
$11 121l CARBON DIOXIDE co2
#12 9438 METHANE Cl
TURBO EX. #1i3 N/A ETHANE c2
TUREDO EX. #14 N/A PROFPANE C3
$15 N/A 1SO BUTANE I1C4
§16 N/A NORMAL BUTANE NC4
TURBC EX. #17 N/A ISO PENTANE IC5
NORMAL PENTANE NCS5
CYLINDER PRESSURE SUCT. DISCH. HEXANES PLUS Co6+
CYL. #1 HE 40 104
CYL. #2 HE 104 268
CYL. #3 HE 40 104
CYL. #4 HE 265 430 , .
CYL. #5 HE N/A N/A Petro Chem Environmenta) Services, Inc.
CYL. #6 EE N/A& N/A

OO O0OO0OOOOOQOOO



ELK HILLS NAVAL FETRCLEUM RESERVE #1
EMISSION DATA
C.A.R.E. METHOD 100

W.0. # REQ 681
SITE: l7R Cs Units: K49 Date: 03-12-92

Times : Beg.Cal@ll:55AM START@ 12:00PM STOP@ 1:00PM End Cal@l:05PM

** MEASURED EMISSIONS COMPONENTS **

Source : Qut out Out
Component: NOx Q2 co
Units : ppm % PEM

** INSTRUMENT CAL RANGE, SPAN & DATA RANGE **

C. Range : 1000 25.0 1000
Span : 232.0 15.0 200
D. RANGE : 1000 2.0 10000

** RAW EMISSIONS DATA *%*

12:00pPM
5 185 8.20 250
10 190 8.25 250
15 187 8.25 250
20 185 8.25 250
2 175 8.20 250
30 185 8.35 245
35 193¢ 8.25 25¢C
40 235 8.25 250
45 180 8.30 245
50 185 g8.25 247
55 195 2.25 249
60
Raw Avg. : 187 8.3 249
Maximum : 205 8.4 250
Minimum : 175 8.2 245

** CALIERATION ADJUSTMENTS **
Zero @ 0 ¢.c0 0
Span : -4 -0.01 e

** DRIFT CORRECTED EMISSICNS **

Average : 186 2.3 249

** NOTES ** . .
Petro Chem Environmental Services, Inc,
-165-
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COMPRESSOR PERFORMANCE REPORT

Bechtel Petroleum Operations, Inc

Location Elk Hills, California
Unit Mfr Dresser Rand Model: 4RDS
Unit name: Date: 12-Mar-92 11:32:34
SERVICE CLR PRESSURES TEMPS CALC DIS T ROD
CYL (stage) SET Ps Pd SU DIS CAPACITY 1IHP DELTA LOAD
(%) (psi) (psi) (dg F) (MMsCFD) (hp) (dg F) (%)
1H Stagel 13 39.1 113.5% 90 235 .24 44.0 58 40C
1cC Stagel 13 38.3 108.7 90 235 1.77 101.2 6l 35T
2H Stage2 14 93.2 268.8 90 214 2.56 159.0 21 76C
2C Stage?2 14 93.8 266.8 90 214 2.65 159.2 23 73T
3H Stagel 13 35.4 111.0 90 197 .53 31.2 10 39C
3C Stagel 13 36.4 116.0%* 90 197 1.76 103.9 8 44T
4H Stage3 10 258.8 472.9%* 86 163 2.10 68.0 14 26C
4C Stage3 10 259.6 427.7 86 163 2.10 60.3 29 20T
Total indicated horsepower (IHP) = 727 @ 830 RPM
Gas horsepower (GHP) = 790 @ 830 RPM
Compressor total horsepower (BHP) = 790 @ 830 RPM
Rated horsepower (BHF) = 1000 @1000 RPM
Derated horsepower (BHP) = 830 for 830 RPM
Percent Load = 95%
* WARNING: Check the measured line pressures

Recommendations and Observations:

AIR TOXICS RE-TEST K49

Analyst signature=f2&kLLﬂﬁih_£§IEQLXILLLac=h___

-166-
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