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COMPANY : BECHTEL PETROLEUM OPERATIONS. INC.
UNIT : K-36 LTS-1

DATE 1 2-5-92

REPORT : 10-8497

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

STACK SAMPLE AVERAGE
' Field Blank
COMPQOUND ug/CM ug/CM ibs/hr

Benzene 2.01 106 6.7E-03
Ethylbenzene 2.51 51.1 3.2E-03
Toluene 41.3 169 1.1E-02
Xylenes, Total 14,1 421 2.6E-02
Propylene 22.8 3623 2.3E-01

Petrc Chem Environmental Services, Inc.



COMPANY : BECHTEL PETROLEUM OPERATIONS, INC.
UNIT : K-36 LTS-1

DATE : 2-4-92

REPORT : 10-849A

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 9 88 75 166 1.1E-02

Petrc Chem Environmental Services, Inc.



COMPANY : BECHTEL PETROLEUM OPERATIONS, INC.

UNIT : K-36 LTS-1
DATE : 2-3/5-92
REPORT : 10-849A

SUMMARY OF RESULTS

METHOD 429
(AVERAGE OF 3 RUNS)
STACK SAMPLE AVERAGE
Field Blank }i TOTAL | TOTAL
Emittent ng ng ug ug/DSCM ppb Ib/hr

Naphthaiene 3400 39333 39.3 1.5E+01 2.8E+00 9.3E-04
Acenaphthylene 36 643 0.64 2.4E-01 3.9E-02 1.6E-05
Acenaphthene 80 273 0.27 1.0E-01 1.6E-02 6.5E-06
Fluorene 100 | 760 0.76 2.9E-01 4,3E-02 1.9E-05
Phenanthrene 220 3433 3.43 1.3E+00 1.7E-01 8.1E-05
Anthracene 17 210 0.21 7.8E-02 1.1E-02 5.0E-06
Fluoranthene 33 | 593 0.59 2.2E-01 2.7E-02 1.4E-05
Pyrene **5 363 0.36 1.4E-01 1.6E-02 8.7E-06
Benz (a)

anthracene "5 43 0.043 1.6E-02 1.7E-03 1.0E-06
Chrysene 1 ) 16 0.016 6.0E-03 6.5E-04 3.9E-07
Benzo(b)

fluoranthene **5 75 0.075 2.9E-02 2.8E-03 1.8E-06
Benzo(k)

fluoranthene  *1 **5 11 0.011 4.1E-03 3.9E-04 2.6E-07
Benzo(a)pyrene * 123 **5 5 0.005 1.9E-03 1.8E-04 1.2E-07
Indeno(1.2,3-cd)

pyrene **5 13 0.013 4.7E-03 4.2E-04 3.0E-07

Dibenzo{a.h)

anthracene *123 **5 5 0.005 1.8E-03 1.6E-04 1.2E-07
Benzo(g,h.i)

perylene 5 i 17 0.017 6.6E-03 5.8E-04 4.2E-07

TOTAL 3.1E+00 1.1E-03

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

- *

Detre Chem Envircnmentz! Services, Inc.



COMPANY
UNIT
DATE
REPORT

BECHTEL PETROLEUM OPERATIONS. INC.

- K-36 LTS-1
. 2-4-92
- 10-849A

CARB METHOD 430 RESULTS
FORMALDEHYDE, ACETALDEHYDE, & ACROLEIN

STACK SAMPLE AVERAGE
Field Blank Total
COMPOUND Total ug ug ug/CM Ibs/nr
Formaldehyde 6 ""3 326 7136 | 4.6E-01
Acetaldehyde "1 0.79 **1.23 25 539 | 3.5E-02 |
Acrolein "1.2 2.5 *"3 2 47 | 3.0E-03 |

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

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

Pero Chem Environmenta® Services. Inc.






INTRODUCTION

Facility Description:

Bechtel Petroleum Operations, Inc. operates the Naval Petroieum Reserve #1
(NPR1) for the Department of Energy (DOE) and Chevron, U.S.A. (CUSA) at Elk
Hills, California. The field comprises 75 sguare 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 4081023 B
w/precombustion
chamber (PCC)

L7042GSI1

K-48 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 results of all testing performed on engine
K-36.

Petrc Chem Environmental Servicas. Inc.



INTRODUCTION
(con’t)

On February 3, 4, and 5, 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 AB2588. The test unit
was one internal combustion engine: K-36. 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 Anaiytical
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:

AB2588 TEST SCHEDULE

RUN #-TEST SAMPLE TIME TEST SOURCE CARB
DESCRIPTION| DATE FROM/TO UNIT # OWNER | METHOD
1-PAH 2-04-92 1018-13256 K-36 BECHTEL 429
2-PAH 2-04-92 1425-1750 K-36 BECHTEL 429
1-1,3-Butadiene | 2-04-92 1350 K-36 BECHTEL 422.102
2-1,3-Butadiene | 2-04-92 1403 K-36 BECHTEL | 422.102
3-1,3-Butadiene | 2-04-82 1415 K-36 BECHTEL | 422.102
3-PAH 2~-05-92 940-1305 K-36 BECHTEL 429
1-B,T.X.E, 2-05-92 1010-1030 K-36 BECHTEL 410A
& PROPYLENE
2-B,T.X,E, 2-05-92 1053-1113 K-36 BECHTEL 410A
& PROPYLENE
3-B,T.X,E, 2-05-92 1120-1140 K-36 BECHTEL 410A
& PROPYLENE
1-Form, Acet, Ac|f 2-05-952 1340-1520 K-36 BECHTEL 430
2-Form, Acet, Acy 2-05-92 156211701 K-36 BECHTEL 430
3-Form, Acet, Acy 2-05-82 1702-1842 K-36 BECHTEL 430

._‘11_

Patrc Chem Environmencal Services, In
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DISCUSSION

All 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.

where 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.

Petrg Shem Environmental Services, Inc.






COMPANY :
UNIT
DATE
REPORT

BECHTEL PETROLEUM OPERATIONS, INC.

: K-36 LTS-1
: 2-5-92
: 10-848A

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

TOTAL ug/CM

COMPOUND RUN#1 | RUN#2 | RUN#3 | AVERAGE
Benzene 99.2 110 110 106
Ethylbenzene 34.1 57.1 62.1 51.1
Toluene 133 163 212 189
Xylenes, Total 271 470 521 421
Propylene 1922 2423 6523 3623

LBS/HR

COMPOUND RUN#1 | RUN#2 | RUN #3 | AVERAGE
Benzene 0.0062 0.0069 0.0069 0.0067
Ethylbenzene 0.0021 0.0036 0.0039 0.0032
Toluene 0.0083 0.0102 0.0133 0.0106
Xylenes, Total 0.01689 0.0294 0.0326 0.0263
Propylene 0.1202 0.1515 0.4077 0.2265

batrc Chen Envircnmenta! Services. Inc.

_14_



COMPANY :
UNIT : K-36 LTS-1
DATE 1 2-5-92

REPORT : 10-849A

BECHTEL PETROLEUM OPERATIONS., INC.

METHOD 410A
@60°F
RUN #; 1 2 3
TIME : 1010 1053 1120
Vm (dry gas sampled) 0.75 0.70 0.73
Y (meter calib. factor) 0.98517 0.98517 0.98517
P bar (Barometric pressure) 28.8 28.8 28.8
P static (stack pressure, ” H20) -0.55 -0.55 -0.55
Delta H (ditferential meter press, " H20) 0 0 0
Tm (meter temperature, R°) 541.6 540.4 540.4
Vm(std),dsct 0.68 0.66 0.67
Vm(std),dscm 0.0193 0.0188 0.0189

Petro Chem Environments! Services, Inc.



COMPANY : BECHTEL PETROLEUM OPERATIONS. INC.

UNIT : K-36 LTS-1
DATE : 2-5-92
REPORT : 10-849A
CARB METHOD 410A
Light Molecular Weight Hydrocarbons, GCMS
RUN #1
Non-Condensable Condensable TOTAL TOTAL
Compound ppb ug/CM ug/L * | ug/CM ug/CM Ibsfhr
Benzene 28 98 0.1 0.2228 99.2 0.0062
Ethylbenzene 7 34 {|** 0.05 0.111 34.1 0.0021
Toluene 32 130 1.4 3.12 133 0.0083
Xyienes, Total 57 270 0.5 1.11 271 0.0169
Propylene 1000 1800 (|** 10 22 1922 0.1202
Vmy(std), DSCM - 0.0183
DSCFM - 16624
RUN #2
Non-Condensable Condensable TOTAL TOTAL ]
Compound ppb ug/CM ug/L * | ug/CM ug/CM ibs/hr
Benzene 32 110 0.2 0.457 110 0.0069
Ethylbenzene 12 57 ||** 0.05 0.114 67.1 0.0036
Toluene 39 160 1.6 3.43 163 0.0102
Xylenes, Total 99 470 |i** 0.05 0.114 470 0.0294
Propylene 1300 2400 ||** 10 23 2423 0.1615
Vm(std), DSCM = 0.0188
DSCFM = 16624
RUN #3
Non-Condensable Condensabie TOTAL TOTAL
Compound ppb ug/CM ug/ll * | ug/iCM ug/CM Ibs/hr
Benzene 32 110 |[** 0.05 0.114 110 0.0069
Ethylbenzene 13 62 || 0.06 0.114 62.1 0.0039
Toluene 51 210 1.0 2.28 212 0.0133
Xylenes, Total 110 520 0.5 1.14 521 0.0326
Propylene 3500 6500 (|** 10 23 6523 0.4077
Vm(std), DSCM = 0.0189
DSCFM = 16624

* 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

** Not detected, used 1/2 detection limit

_16..

Petrc Chem Environmenta® Services, Inc.



COMPANY :

BECHTEL PETROLEUM OPERATIONS, INC.

UNIT : K-36 LTS-1
DATE : 2-5-92
REPORT : 10-8494
CARB METHOD 410A
FIELD BLANK
Light Molecular Weight Hydrocarbons, GCMS

Non-Condensable Condensable TOTAL
Compound ppb ug/CM uglL * | ug/CM ug/CMm
Benzene 0.5 1.9 {** 0.06 0.113 2.01
Ethylbenzene 0.5 24 {|** 0.06 0.113 2.51
Toluene 9.5 39 1.0 2.26 41.3
Xylenes, Total 3 14 |i** 0.05 0.113 14.1
Propylene . 0.1 0.172 {|** 10 22.6 22.8

AVERAGE

Vm(std), DSCM - 0.0180

** Not detected, used 1/2 detection limit

-17-

Petro Chem Environmental Services, Inc.



{1 Coast ro.
I CoasT

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

- AnaLyTicaL
! SERVICES

CLIENT: Terry Rowles

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

San Luis Obispo, CA » Goleta, CA « Benicia, CA o Camarilio, CA » Newport Beach, CA » Valparaiso, IN

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

Petro Chem Enviramental

3207 antonino Ave
Bakersfield, CA 93308

Lab Number : I-0515-1
Project : 10-849 Bechtel
Analyzed : 02/07/92
Analyzed by: CR

Method : EPA TO-14

REVISED

REPORT OF ANALYTICAL RESULTS Page 1 of 1

SAMPLE DESCRIPTION MATRIX SAMPLED BY SAMPLED DATE RECEIVED
K-36 LTS1 Non-Condensable #1 Air Mark Ready 02/04/92 02/07/92
CONSTITUENT *PQL, RESULT RESULT NOTE
Prbv v pg/cu M

FUEL FINGERPRINT in AIR
Benzene 1. 28. 99,

_ Toluene 1. 32. 130.
Ethylbenzene 1. 7. 34.
Xylenes 1. 57. 270.
Ethylene Dichloride 1. ND ND

- Ethylene Dibramide 1. ND ND
Propylene 2. 1000. 1900.

Lab Certifications:
*RESULTS listed as 'ND'

03/10/92
- MSD1/1B61E

LRH/ge
1BO7M1

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

Respectfully submitted,
COAST-TO~-COAST ANALYTICAL SERVICES, INC.

( Dm'

Ee%\ Ph.D., Group Leader
Laurence R. Hilpert, Ph.D.
Vice President

Petro Cham Environmenta) Services, Inc.
_18_



: CQA ST TO Air, Water & Hazardous Waste Sampling, Analysis & Consultation
: CO AST ’ Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories

ANALYTICAL San Luis Obispo, CA * Goleta, CA  Benicia, CA » Camarillo, CA » Newport Beach, CA  Valparaiso, IN
{ SERVICES

J! San Luis Obispo Division (805) 543-2553
141 Suburban Road, San Luis Obispo, California 93401 FAX (805) 543-2685
Lab Nurber : I-0515-2
CLIENT: Terry Rowles Project : 10-849 Bechtel
Petro Chem Enviramental
3207 Antonino Ave Analyzed : 02/07/92
Bakersfield, CA 93308 Analyzed by: CR
Method : EPA TO-14
REVISED
REPORT OF ANALYTICAL RESULTS Page 1 of 1
SAMPLE DESCRIPTION MATRIX SAMPLED BY SAMPLED DATE RECEIVED
K-36 LTS1 Non-Condensable #2 dir Mark Ready 02/04/92 02/07/92
CONSTITUENT *PQlL, RESULT RESULT NOTE

ppbv ppbv Hg/cu M

FUEL FINGERPRINT in AIR

Benzene 1. 32. 110.
Toluene 1. 39. 160.
Ethylbenzene 1. 12. 57.
Xylenes 1. 99. 470.
Ethylene Dichloride 1. ND ND
Ethylene Dibromide 1. ND ND
Propylene 2. 1300. 2400.

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)

03/10/92 Respectfully submitted,

MSD1/1BSSE COAST-TO-COAST ANALYTICAL SERVICES, INC.
LRH/ge [’ .

1BO7M1 nes Dm

Gesheng Da .D., Group lLeader

A JF=

urence R. Hilpert, Ph.D.
Vice President
Petro Chem Environmental Services, Inc,
_19-



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

j A NALYTICAL 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 Nurber : I-0515-3
CLIENT: Terry Rowles Project : 10-849 Bechtel
Petro Cham Enviramental
3207 Antonino Ave Analyzed : 02/07/92
Bakersfield, CA 93308 Analyzed by: CR
Method : EPA TO-14
REVISED
REPORT OF ANALYTICAL RESULTS Page 1 of 1
SAMPLE DESCRIPTION . MATRIX SAMPLED BY SAMPLED DATE RECEIVED
K~36 LTSl Non-Condensable #3 Air Mark Ready 02/04/92 02/07/92
CONSTITUENT *POL RESULT RESULT NOTE

ppbv pPrbv Hg/cu M

FUEL FINGERPRINT in AIR

Benzene 1. 32. 110.
Toluene 1. 51. 210.
Ethylbenzene 1. 13. 62.
Xylenes 1. 110. 520.
Ethylene Dichloride 1. ND ND
Ethylene Dibramide 1. ND ND
Propylene 2. 3500. 6500

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)

03/10/92 Respectfully submitted,
MSD1/1BSSE COAST-TO-COAST ANALYTICAL SERVICES, INC.
LRH/ge

sé’eééagk Dar

Ge! ﬁ .D., Group Leader
Laurence R. Hilpert, Ph.D.
Vice President

Petro Chem Environmental Services, Inc.
..20_



C < Air, Water & Hazardous Waste Sampling, Analysis & Consultation
OAST - TO - ; Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories

CoasT
= San Luis Obispo, CA * Goleta, CA * Benicia, CA » Camarillo, CA * Newport Beach, CA » Valparaiso,
| AnavyTicad } s Hhispo ° cWpor T paraiso, IN
AL  san Luis Gbispo Division (805) 543-2553
141 Suburban Road, San Luis Obispo, California 93401 FAX (805) 543-2685
Lab Number : I-0525-4
CLIENT: Terry Rowles Project : 10-849 Bechtel
Petro Chem Enviramental
3207 Antonino Ave Analyzed : 02/09/92
Bakersfield, CA 93308 Analyzed by: EA

Method : EPA TO-14
REVISED

REPORT OF ANALYTICAL RESULTS Page 1 of 1
SAMPLE DESCRIPTION MATRIX SAMPLED BY SAMPLED DATE RECEIVED
Kx—m 30R Noncondensable Blank Air Mark Ready 02/06/92 02/08/92
CONSTTTUENT *PQL RESULT  RESULT NOTE

prbv ppbv ug/cu M

FUEL FINGERPRINT in AIR

Benzene 0.1 0.5 1.5
Toluene 0.1 9.5 39.
Ethylbenzene 0.1 0.5 2.4
Xylenes .1 3. 14.
Ethylene Dichloride 0.1 ND ND
Ethylene Dibromide 0.1 ND ND
Propylene 0.2 ND 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)

03/09/92 Respectfully submitted,
MSD1/1B83E COAST-TO-COAST ANALYTICAL SERVICES, INC.
LRH/ge
IB09M D ar
Ges| Dai D., Group leader

R

ce R. Hilpert, Ph.D.
Vice President

Setro Chem Environmenta® Services, Inc.
..21_



Coasy TO . Air, Water & Hazardous Waste Sampling, Analysis & Consultation

Coast Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories
- San L . . , - . s s . . . . .
ANALYTICAL uis 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-0525-9
CLIENT: Terry Rowles Project : 10-849 Bechtel
Petro Chem Envircmental
3207 Antonino Ave Analyzed : 02/18/92
Bakersfield, CA 93308 Analyzed by: DZ
Method s+ EPA 8260
REVISED
REPORT OF ANALYTICAL RESULTS Page 1 of 1
SAMPLE DESCRIPTION MATRIX SAMPLED BY SAMPLED DATE RECEIVED
K-36 LTS-1 Condensable #1 Aqueocus Mark Ready 02/05/92 02/08/92
CONSTITUENT (CAS RN) *POL RESULT NOTE
#g/L Mg /L
PRIORITY POLLUTANT VOLATILE ORGANICS 1
Benzene (71432) 0.1 0.1
Ethylbenzene (100411y 0.1 ND
Toluene (108883) 0.2 1.4
Xylenes, Total 0.1 0.5
1,2-Dichloroethane-dd4 (% Surrogate Recovery) 100.
p-Bramofluorobenzene (% Surrogate Recovery) 100.
Propylene 20. ND

Lab Certifications: CAELAP#1598, NYELAP#11177, UTELAP#E-142, R2LA#0136~-01, L.A.Co.CSD#10187.
*RESULTS listed as 'ND' were not detected at or above the listed PQL (Practical Quantitation Limit)
(1) EXTRACIED by EPA 5030 (purge—-and-trap)

03/09/92 Respectfully submitted,
MSD2 /2R05-09C CQOAST-TO-COAST ANALYTICAL SERVICES, INC.

= P s

Mary Havlicek, Ph.D.
President

Petrc Chem Environmental Services, Inc.
_22_



Coast. v o Air, Water & Hazardous Waste Sampling, Analysis & Consultation
= TV Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories

Coasy
ANAaLYTICAL San Luis Obispo, CA » Goleta, CA * Benicia, CA » Camarillo, CA Newport Beach, CA « Valparaiso, IN
SERVICES San Luis Obispo Division (805) 543-2553
141 Ssuburban Road, San Luis Obispo, California 93401 FAX (80S5) 543-2685
Lab Number : I-0525-10
CLIENT: Terry Rowles Project ¢ 10-849 Bechtel
Petro Chem Enviromental
3207 Antonino Ave Analyzed : 02/18/92
Bakersfield, CA 93308 Analyzed by: DZ
Method : EPA 8260
REVISED
REPORT OF ANALYTICAL RESULTS Page 1 of 1
SAMPLE DESCRIPTION MATRIX SAMPLED BY SAMPLED DATE RECEIVED
K-36 LTS-1 Condensable #2 Agueocus Mark Ready 02/05/92 02/08/92
CONSTITUENT (CAS RN) *POL RESULT NOTE
#g/L H#g/L
PRIORITY POLLUTANT VOLATILE ORGANICS 1
Benzene (71432) 0.1 0.2
Ethylbenzene (100411) 0.1 ND
Toluene (108883) 0.2 1.5
Xylenes, Total 0.1 ND
1,2-Dichloroethane-d4 (% Surrogate Recovery) 100.
p-Bromofluorobenzene (% Surrogate Recovery) 97.
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 /2RO6~10C QOAST-TO~-CQAST ANALYTICAL SERVICES, INC.

MH /bpl /aea /cmo

IB182WVP Pz %
Mary Havlicek, Ph.D.
President

Petro Chem Environmental Services, Inc.



CoasT TO - Alr, Water & Hazardous Waste Sampling, Analysis & Consultation

Coast Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories
ANALYTICAL San Luis Obispo, CA * Goleta, CA * Benicia, CA + Camarillo, CA o 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-0525-11
CLIENT: Terry Rowles Project ¢ 10-849 Bechtel
~ Petro Chem Enviramental
3207 Antonino Ave Analyzed : 02/18/92
Bakersfield, CA 93308 Analyzed by: DZ
—~ Method s EPA 8260
REVISED
REPORT OF ANALYTICAL RESULTS Page 1 of 1
- SAMPLE DESCRIPTION MATRIX SAMPLED BY SAMPLED DATE RECEIVED
K-36 LTS-1 Condensable #3 Agqueous Mark Ready 02/05/92 02/08/92
CONSTITUENT (CAS RN) *POL RESULT NOTE
Hg/L Hg/L
) PRIORITY POLLUTANT VOLATILE ORGANICS 1
Benzene (71432) 0.1 ND
Ethylbenzene (100411) 0.1 ND
- Toluene (108883) 0.2 1.0
Xylenes, Total 0.1 0.5
1,2-Dichloroethane-d4 (% Surrogate Recovery) 100.
- p-Bromofluorcbenzene (% Surrogate Recovery) 99.
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,
MSD2/2R07-11C COAST-TO-COAST ANALYTICAL SERVICES, INC.

TayoEL/aea/cno Pt G e

Mary Havlicek, Ph.D.
President

Petrc Chem Environmental services, Ing.
_.24...



Coasy . ro .

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

Coasr

ANnaLYTICAL
SERVICES

CLIENT: Terry Rowles
Petro Cham Enviromental

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

3207 Antonino Ave Analyzed : 02/18/92 .
Bakersfield, CA 93308 Analyzed by: D2
Method : EPA 8260

REVISED
REPORT OF ANALYTICAL RESULTS

Page 1 of 1

SAMPLE DESCRIPTION MATRIX SAMPLED BY SAMPLED DATE RECEIVED
K-70 30R Condensable Blank Aqueocus Mark Ready 02/06/92 02/08/92
CONSTITUENT (CAS RN) *POL RESULT NOTE
Hg/L Hg/L

PRIORITY POLLUTANT VOLATILE CRGANICS 1
Benzene (71432) 0.1 " ND

Ethylbenzene (100411) 0.1 ND

Toluene (108883) 0.2 1.0

Xylenes, Total 0.1 ND
1,2-Dichlorcethane—d4 (% Surrogate Recovery) 100.
p-Bramofluorcbenzene (% Surrogate Recovery) 98.

Propylene 20. ND

Lab Cartifications: 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 Raspectfully submitted,

MSD2 /2R04C COAST-TO-CORST ANALYTICAL SERVICES, INC.
MH /bpl /asa /cmo .

IB182WVP C%%—/@

Mary Havlicek, Ph.D.
President

etro Chem Environmenta) Services, Inc.
_25..



Coasr . to-
CoasT
ANnaLYTICAL
SERVICES San Luis Obispo Division (805) 543-2553

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

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

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

OC 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 1 of 2
SAMPLE DESCRIPTION MATRIX SAMPLED BY SAMPLED DATE RECEIVED
METHCD BLANK Aguecus
CONSTITUENT (CAS RN) *POL RESULT NOTE
ug/L Hg/L
PRIORITY POLLUTANT VOLATILE ORGANICS 1
Benzene (71432) 0.1 ND
Bramochloramethane (74975) 0.1 ND
Bramwodichloramethane (75274) 0.1 ND
Bromoform (75252) 0.2 ND
Braomomethane (Methyl Bromide) (74839) 0.1 ND
Carbon Tetrachloride {56235) C.1 ND
Chlorcbenzene (108907) 0.1 ND
Chlorcethane (Ethyl Chloride) (75003) 0.1 ND
Chloramethane (Methyl Chloride) (74873) 0.1 ND
2-Chloroethyl Vinyl Ether (110758) 1. ND
Chloroform (67663) 0.5 ND
Dibramochloramethane (124381) 0.1 ND
1,2-Dichlorcbenzene (95501) 0.1 ND
1,3-Dichlorcbenzene (541731) 0.1 ND
1,4-Dichlorcbenzene (106467) 0.1 ND
Dichlorodifluoramethane (75718) 1. ND
1,1-Dichlorcethane {75343) 0.1 ND
1,2-Dichloroethane (EDC) (107062) 0.1 ND
1,1-Dichlorcethene (75354) 0.1 ND
cis=1,2-Dichloroethene (156694) .1 ND
trans-1,2-Dichlarocethene (156605) 0.1 ND

Lab Cartifications: CAELAP#F1598, NYELAP#11177, UTELAP#E-142, A2LA#0136-01.
*RESULTS listed as 'ND' were not detected at or above the listed POL (Practical Quantitation Limit)
(1) EXTRACTED by EPA 5030 (purge-and-trap)

02/27/92
MSD2/2R47C
MH/bpl /cvo/dez
I0611-1

Petro Chem Environmental Services, Inc,
_26-



Air, Water & Hazardous Waste Sampling, Analysis & Consultation

Coasr - 7o Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories

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

ANaLYTICAL
SERVICES

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

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

QC Batch ID: IB212wWv
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
METHCD BLANK Aqueous
CONSTITUENT (CAS RN) *POL RESULT NOTE
Hg/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
Dichlorotriflucroethane (306832) 0.1 ND
Ethylbenzene (100411) 0.1 ND
Methylene Chloride (75092) 1. ND
1,1,2,2-Tetrachloroethane (79345) 0.5 ND
Tetrachloroethene (PCE) (127184) 0.1 ND
1,1,1-Trichloroethane (TCA) (71556) 0.1 ND
1,1,2~Trichloroethane (79005) 0.1 ND
Trichloroethene (TCE) (79016) 0.1 ND
Trichlorotriflucroethane (F-113) (76131) 0.5 ND
Trichlorofiuoromethane (F-11) (75694) 0.5 ND
Toluene (108883) 0.2 ND
Vinyl Chloride (75014) 0.1 ND
Xylenes, Total 0.1 ND
1,2-Dichlorocethane-d4 (% Surrogate Recovery) 97.
Toluene-d8 (% Surrogate Recovery) 107.
p-Bromofluorobenzene (% Surrogate Recovery) 100.
Propylene 20. 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)

02/27/92
MSD2/2R47C

MH /bpl /omo/dez
10611~1

-27-

Respectfully submitted,

COAST-TO-COAST ANALYTICAL SERVICES, INC.

Mary Havlicek, Ph.D.
President

— D e f Nl e

Petro Chem Environmental Services. Inc,



) Air, Water & Hazardous Waste Sampling, Analysis & Consultation
CoasTt TO-

Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories

Coasy
ANaLYTICAL
SERVICES San Luis Obispo Division (805) 543-2553

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

141 Suburban Road, San Luis Obispc, California 93401 FAX (805) 543-268S

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 Agquecus
CONSTITUENT *POL SPIKE RESULT SREC NOTE
Hg/L AMOUNT Mg/l
PRIORITY POLLUTANT VOLATILE ORGANICS 1,2
Benzene 0.1 10. 12. 120.
Bromochloromethane 0.1 10. 11. 110.
Bromodichloramethane 0.1 10. 11. 110.
Bramoform 0.2 10. 8.4 84.
Bramomethane (Methyl Bramide) 0.1 10. 12. 120.
Carbon Tetrachloride 0.1 10. 13. 130.
Chlorcbenzene 0.1 10. 13. 130.
Chlorcethane (Ethyl Chloride) 0.1 10. 12. 120.
Chloramethane (Methyl Chloride) 0.1 10. 11. 110.
2~Chloroethyl Vinyl Ether 1. NS
Chloroform 0.5 10. 11. 110.
Dibromochloromethane 0.1 10. 11. 110.
1,2-Dichlorcbenzene 0.1 10. 11. 110.
1,3-Dichlorcbenzene 0.1 10. 12. 120.
1,4~Dichlorcbenzene 0.1 10. 12. 120.
Dichlorodifluorcmethane 1. 10. 10. 100.
1,1-Dichloroethane 0.1 10. 11. 110.
1,2-Dichloroethane (EDC) 0.1 10. 6.8 68.
1,1-Dichloroethene 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/cno/dez
10611-1

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

Coasy  t0- Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories

CoasT
ANALYTICAL

SERVICES San Luis Obispo Division (805) 543-2553
141 Suburban Road, San Luis Cbispo, 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 s EPA 8260
QC SPIKE
REPORT OF ANALYTICAL RESULTS Page 2 of 2
SAMPLE DESCRIPTION MATRIX SAMPLED BY SAMPLED DATE RECEIVED
QC SPIKE Agqueocus
CONSTITUENT *POL SPIKE RESULT SREC NOTE
Hg/L AMOUNT Hg/L
trans-l,2-Dichlorcethene 0.1 10. 11. 110.
1,2-Dichlaropropane 0.1 10. 11. 110.
cis-1,3-Dichlarcpropene 0.1 10. 10. 100.
trans-1,3-Dichloropropene 0.1 10. 10. 100.
Dichlorotrifluoroethane 0.1 NS
Ethylbenzene 0.1 10. 12. 120.
Methylene Chloride 1. 10. 11. 110.
1,1,2,2-Tetrachloroethane 0.5 10. 10. 100.
Tetrachlorcethene (PCE) 0.1 10. 12. 120.
1,1,1~Trichlorocethane (TCA) 0.1 10. 10. 100.
1,1,2-Trichlorvethane 0.1 10. 11. 110.
Trichlorocethene (TCE) 0.1 10. i3. 130.
Trichlorotrifluoroethane (F-113) 0.5 10. 12. 120.
Trichloroflucromethane (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-Dichlorcethane-d4 (% Surrogate Recovery) 107. NS
Toluene-d8 (% Surrogate Recovery) 104. NS
p-Bramofluorcbenzene (% 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 Respectfully submitted,
MSD2/2R41C COAST-TO-COAST ANALYTICAL SERVICES, INC.

bk P Ve el £

Mary Havlicek, Ph.D.
President

Petro Chem Environmental Services, Inc.
_29_



g - ) ) Air, Water & Hazardous Waste Sampling, Analysis & Consultation
Coast TO - Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories

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

ANALYTICAL
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
QC SPIKE
REPORT OF ANALYTICAL RESULTS Page 1 of 2
SAMPLE DESCRIPTION MATRIX SAMPLED BY SAMPLED DATE RECEIVED
QC SPIKE DUPLICRTE Aqueocus
CONSTITUENT *POL SPIKE RESULT SREC SDIFF NOTE
Hg/L AMOUNT Ha/L
PRIORITY POLLUTANT VOLATILE ORGRNICS 1,2
Benzene 0.1 10. 12. 120. 0.
Brarochliorcmethane 0.1 10. 12. 120. 8.7
Bromodichloromethane 0.1 10. 12. 120. 8.7
Bromoform 0.2 10. 9.4 94. 11.
Bromomethane (Methyl Bramide) 0.1 10. 12. 120. 0.
Carbon Tetrachloride 0.1 10. 13. 130. 0.
Chlorcbenzene 0.1 10. 13. 130. 0.
Chlorcethane (Ethyl Chloride) 0.1 10. 12. 120. 0.
Chloromethane (Methyl Chloride) 0.1 10. 11. 110. 0.
2=Chloroethyl Vinyl Ether 1. NS
Chloroform 0.5 10. 12. 120. 8.7
Dibromochloromethane 0.1 10. 12. 120. 8.7
1,2-Dichlorcbenzene 0.1 10. 11. 110. 0.
1,3-Dichlorcbenzene 0.1 10. 12. 120. 0.
1,4-Dichlorcbenzene 0.1 10. 12. 120. 0.
Dichlarodifluoramethane 1. 10. 12. 120. 18.
1,1-Dichloroethane 0.1 10. 11. 110. 0.
1,2-Dichlorcethane (EDC) 0.1 10. 7.8 78. 14.
1,1-Dichlorocethene 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
MH/bpl /co/dez
10611~-1

Petro Chem Environmental Services, Inc.
_30_



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

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

CoasT - 10 -
CoasT

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

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

QC Batch ID: IB212wWV
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 DESCRIPTION MATRIX SAMPLED BY SAMPLED DATE RECEIVED
QC SPIKE DUPLICATE Agqueous
CONSTITUENT *POL SPIKE RESULT SREC SDIFF NOTE
Hg/L AMOUNT Hg/L

trans-1,2-Dichlorcethene 0.1 10. 12.. 120. 8.7
1,2-Dichloropropane 0.1 10. 12. 120. 8.7
cis~1,3-Dichloropropene 0.1 10. 12, 120. 18.
trans-1, 3-Dichloropropene 0.1 10. 13. 130. 26.
Dichlorotrifluorcethane 0.1 NS
Ethylbenzene 0.1 10. 12. 120. 0.
Methylene Chloride 1. 10. 11. 110. 0.
1,1,2,2-Tetrachloroethane 0.5 10. 11. 110. 9.5
Tetrachlorcvethene (PCE) 0.1 10. 13. 130. 8.
1,1,1-Trichloroethane (TCA) 0.1 10. 12. 120. 18.
1,1,2-Trichloroethane 0.1 10. 12. 120. 8.7
Trichloroethene (TCE) 0.1 10. 13. 130. 0.
Trichlorotrifluoroethane (F-113) 0.5 10. - 13. 130. 8.
Trichlorofluorcmethane (F-11) 0.5 10. 12. 120. 8.7
Toluene 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-Dichlorocethane~d4 (% Surrogate Recovery) 112. NS
Toluene-d8 (% Surrogate Recovery) 101. NS
p-Bramofluorcbenzene (% Surrogate Recovery) 9s. 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.

Tor oL/ oo/ ez P e e e

Mary Havlicek, Ph.D.
President

Petro Chem Environmental Services, Inc.
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‘ Air, Water & Hazardous Waste Sampling, Analysis & Consultation
CoasT - 1O - pling

Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories

AST :
Coas i San Luis Obispo, CA * Goleta, CA * Benicia, CA » Camarillo, CA * Newport Beach, CA « Valparaiso, IN

!
| ANaLYTICAL §
i SERVICES |

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

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

RAnalyzed : 02/14/92
Analyzed by: GD

Method : EPA TO-14
QC SPIKE
REPORT OF 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/ou M
FUEL FINGERPRINT in AIR 1
Benzene 0.5 17. 17. 100.
Toluene 0.5 20. 17. 8s.
Ethylbenzene 0.5 22. 22. 100.
Xylenes 0.5 24. 23. 96.
Ethylene Dichloride 0.5 22. 25. 114.
Ethylene Dibramide 1. 40. 41. 103.

lab Certifications: CAELAP#1598, NYELAP#11177, UTELAP#E-142, A2LA#0136-0l1.
* RESULTS listed as 'NS' were not spiked. PQL = Practical Quantitation Limit
(1) Zero Air spiked with NIST SRM 1804, Cylinder # ALM-000881.

02/18/92 Respectfully submitted,
MSD1/1C68E COAST-TO-COAST ANALYTICAL SERVICES, INC.

II?G{:/L?ES 6«%% Dﬂl'

Geshzg Dad QZD . Group Leader
urence R. Hilpert, Ph.D.
Vice President

_32_.
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' Air, Water & Hazardous Waste Sampling, Analysis & Consultation
OAST - 7O - Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories

Coast
! San Luis Obispo, CA * Goleta, CA » Beniga, CA ¢ Camarillo, CA * Ne rt Beach, CA ¢ Valparaiso, IN
| ANaLyTICcAL *Pe : ‘ P

SERVICES

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

QC Batch ID: IBl14Ml1
CLIENT: Coast-to—Coast Analytical Services, Inc.

Analyzed : 02/14/92

Rnalyzed by: CR

Method : EPA TO-14

INSTRUMENT BLANK
REPORT OF ANALYTICAL RESULTS Page 1 of 1
SAMPLE DESCRIPTION MATRIX SAMPLED BY SAMPLED DATE RECEIVED
INSTRUMENT BLANK Air
CONSTITUENT (CAS RN)  *PQL RESULT NOTE
Hg/cu M pg/cu M

FUEL FINGERPRINT in AIR
Benzene (71432) 0.5 ND
Toluene (108883) 0.5 ND
Ethylbenzene (100411) 0.5 ND
Xylenes 0.5 ND
Ethylene Dichloride (107062) 0.5 ND
Ethylene Dibramide (106934) 1. ND

Lab Certifications: CAELAP#1598, NYELAP#11177, UTELAP#E-142, A2LA#0136-0l.
*RESULTS listed as 'ND' were not detected at or above the listed PQL (Practical Quantitation Limit)

02/18/92 Respectfully submitted,
MSD1/1CS2E COAST-TO-COAST ANALYTICAL SERVICES, INC.
LRH/ge

‘Z:>dh|'

(es
Geshz Daj h.D., Group Leader
urence R. Hilpert, Ph.D.

Vice President

I0611-5
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COMPANY :
UNIT
DATE
REPORT

BECHTEL PETROLEUM OPERATIONS. INC.

: K86 LTS-1
: 2-04-92
: 10-848A
CARB METHOD 422.102

1,3-BUTADIENE RESULTS

"OTEST | #1 #2 #3

| TIME 1350 | 1403 1415 , AVERAGE

. ppb 65 82 78 75

_ugiCM_! 144 181 173 166
lbs/hr | 0.009 0.012 0.011 0.011

DSCFM = 16624 (AVERAGE OF METHOD 429 TRAVERSE)

EQUATIONS:
ug/CM = ppb * MW/24.41
lbsthr = ppb * 1.5681 * 10 =10 * MW * DSCFM

MW = 54

Petro Chem Environmental Services, Inc.
..35..



COMPANY : BECHTEL PETROLEUM

UNIT 1 K-36
DATE :2-04-92
REPORT : 10~849A

ANALYSIS REPORT

METHOD 422.102

1, 3—BUTADIENE
RESULTS
RUN # 1 RUN # 2 RUN # 3 AVERAGE
TIME 13:50 14:03 14:15

AREA COUNTS (mVS) 3000 3900 3700 3533
ppbv 1, 3—-BUTADIENE 65 B2 78 75

Petrc Chem Environmental Services, Inc.
_36..
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ANALYS]S 8 17 SECNTEL

INTERMAL TEMP 39 BUTADIENE

BAIN 198  SAMPLE RUN
OFFSET 2.0 oV

CHARY SPEED 1 etvMman
SLOPE SENS. 18 18 2 sU/Ser
HINOOM L lad 5  Paveent
NINITWN AREA 188 oVSes
TINER OELAY 8.8 Sec
MALTSIS TINE ©OBB.0 Sac

CYCLE TINE 8 fun

COMPOUND MANE  PEAX R.T. AREA/PPTI

UNKNOUN 1 ¢0.9 182 US
Laecreon 2 33,0 6.1 U
LN 4  72.@ 585.2 oUS
[Pl 4 119.0 &2 s

5 1933 )
& 1843 2.0 US

Petro Chem Environmental Services, Inc.
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COMPANY

DATE
REPORT

CONCENTRATION
(pooV)

57.7

CONCENTRATION
(ppbv)

57.7

CONCENTRATION
(prbv)

57.7

ACTUAL
CONCENTRATION

{ppbv)

57.7

. BECHTEL PETROLEUM
: K-36

1 2=04-82

: 10849

GUALITY CONTROL REPORT

METHOD 422.102
1, 3-BUTADENE

NSTRUMENT GAN = 100
REGRESSION TORMULA Y = 9.124 + 0.0187X

MDPOINT CALBRATION STANDARD

RESPONSE
(mvs)

2400

DIFFERENCE
FROM INTTIAL

-4.00%

ADDITIONAL CALIBRATION STANDARD

RESPONSE
{mvs)

2500

DFFERENCE
FROM INITIAL

0.00%

POST ANALYSIS CALIBRATION STANDARD

RESPONSE
(mvs)

3000

BIAS CHECK CALIBRATION

MEASURED
CONCENTRATION

{ppbv)

50

_38...

DFFERENCE
FROM INTTIAL

20.00%

RESPONSE
(mvs)

2200

ALLOWABLE
DIFFERENCE
+/- 307%
ALLOWABLE
DIFFERENCE
+/~ 30%
ALLOWABLE
DIFFERENCE
+/- 30%
DIFFERENCE
FROM INITIAL
-12.00%

petro Chem Environmental Services, Inc.



- SIMRT

—— STOP 8

SRWLE LIBRARY |
MALTSLS 8

254,98

Fip 4 1392 1490

27 rosST CAL

INTERAL TEM™ 33 BUTADIENE

OnlIN 18 35.o°r8
OFFSEY 2.0 o

== Rl SPEED 1 enmin
SLOPE SENS. 10 18 2 mWSec
oo ro- S Persent
BN AREN 100 pUSee
TINER DELAY «3.8 See
MOLYSIS TINE 008.9 Seo

- CYQLE TINE 8 Min
COrPOUND NARE PEAK R.T. AREAPPT
LINKNOLIN 1 2242 2B uUs

- av es
™
L ]
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¥4
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2

sStTor @ o8.8

SATPLE LIBRARY |
ANALYSIS 3 10
INTERNAL TEM® 2S

AIN 108

DFFSET

CHARY SPEED
SLOPE SENS.
100U v~
NINIAUR ARES
TINER OELAY
MALYSIS TINE
CYCLE TImE

COMPOUNG NARE

UMNKNOA

feEs ¢ 1992
BUTADIENE
CAL. STD.

S").'gm

3.0 0

1 ensmin
18 19 2 eWsSer
S Pevresnt

198 WUSes
40.9 See
088.Q Sec

] I3

PEMC R, T.

3 s

2,4 Vs

19:18
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PHOTOUAC

START,

STOP 8 248.9

SANPLE LIBRARY |
MRLYSIS & 22
INTERNAL TER® 3D
anin 109

DFFSET

CrART SPEED
SLOPE SENS.

o 1MO0M L2

141341

FED ¢ 1992
8ias CAL
BUTADIENE
a2.0rr8

2.0

1 shtin
18 18 2 eW/Beo
S Peveent
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TIRER DELAY
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CYCLE TIRE
COMPOLRD IKANE

hi I Vi)

Petro Chem Environmental Services, Inc.
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Californio Air Resources Boord Method £22.102

Chromatographic Analysis of 1, 3—Buiadiene from Stafionary Sources

Colibration Curve for Goin = 100

Row Doto ond Response Faciors

STANDARD AREA
CONCENTRATION AREA AREA AREA AREA STANDARD
(ppb v/v) RUN 1 RUN 2 RUN 3 AVERAGE DEVIATION
5.86 258 2491 267.5 258.20 9.20
57.7 2500 2600 2500 2533.33 57.74
114 5100 5200 5100 5133.33 57.74
495 26200 25900 26000 26033.33 152.75
RESPONSE
STANDARD RESPONSE RESPONSE RESPONSE RESPONSE FACTOR
CONCENTRATION FACTOR FACTOR FACTOR FACTOR STANDARD
(ppb v/v) RUN 1 RUN 2 RUN 3 AVERAGE DEVIATION
5.86 2.2713E-02 2.3525E-02  2.1807E-02 2.2715E-02 B.0907E-04
57.7 2.3080E-02 2.2192E-02  2.30B0E-02 2.2784t-02 5.1251E-04
114 2.2353E-02 2.1923£-02  2.2353E-02 2.2210E-02 2.481BE-04
485 1.8893E-02 1.91128-02  1.903BE-02 1.9015E-02 1.11378-04

RF AVG.= 2.1681E-02

RF STD.DEV.= 0.0017958445

RF RSDZ% = 8.28%

_40_

Petro Chem Environmental Services, Iac.




Method 422.102 1, 3-Buladiene

Linear Regression Andlysis (gain = 100)

Regression Output:

Constont

Sid Err of Y Est

R Squored

No. of Observations
Degrees of Freesdom

X Coefficient(s)
Sid Err of Coef.

REGR.
CONC. CONC.

5.86 13.9600
57.7 56.5752
114 105.2753
495 496.7485

9.123749
8.545673
0.999015
4
2

0.018731
0.000416

Petro Cher Environmenta! Services, Inc.
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PHOTOUAC
m

5.86ppmv 1.3-Butadiene

Calibration Gas Standard

Instrument Gain = 100

PHOTOUAC

PHOTOUAC

'T'.

e We.2

L LImenY | FIB 11392 83

wYSIS 8 e TROIDK
Thew TP V2 G GRE
] e 3.88 PPV

POUG IE  PEAK  R.T. ARENVTTR

R o 154.3 2W0.3 MG

o
s 3
LI
s s

1.

LR ? )

Tore A8

ML LIBRART 1 PEB 3 1332 O3
WLCYSIS 3 2 WTalbe
NTOWAL. TP 32 Ga., Gk

(10 e 3.98 rrev

VRO WK FEMX R.7. AREATTR

L] S 190.37 TIN5 MAS
O 2 192,72 .0 mE

Petro Chem Environmental Services, Inc,
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57.7ppmv 1,3-Butadiene
Calibration Gas Standard

Instrument Gain = 100

PECTCUARC]  [PHOTOUAC
- - PHOTOUAL

s 2
STHra AWM. F 1:- N B
SUME LITRaRT 3 PIB 1 1EB2 O SYRnI LINRT | FEB ] 1382 M
WELYEIS & 52 UTBIBK WELYEIS ¥ 11  RITROIDK
DITOweL. TOw 3B  On. G INTEReL. TV B Oh.. GSNE STOP 8 8.8
;e e 2.0 W [ ] - .0 e SYML LIBWRTY | FEB ) l8E2 W
[ 8, i W] 15 mITROIDE
GFYEET 2.0 obd TET 2.0 o NIEBwL TP W O, GIRK
OwsT SPEED 1 enmm Own? SPEED 1 enmm iR s 2.0 rrw
BOFT S, 1918 2 srSes ROt DS, M8 I8 2 sWies
IO e S Pevesnt UM e 3 Pevesnt [ 2.8 o
AINIRN ARER 188 eliGes nINin ARER INE  eMfSee DWAT SFLED 1 efvmie
TINER DELAT .0 Soe TInEn DELAY 8.0 See SOPT SENS. 18 18 2 ewSes
POLTSIS TINE  J0E.8 See MOLTEIS TIRE  JWB.6 See [ -] o S  Pevesat
craL T 2 Mma craL TNt e Ma AINIRN aNEA 188 eVEes
TIMER DELAY B0 See
CONVOINMD sowif PEAR K. T. AREA/FPT SISO WOE  TIMK R, I, SREATTN MOLTSIE TINE JM.0 See
CYRLE TINE 6 Min
LOTNOAD 1 1e3.1 =8 WS Lrervna 11933 2.3 U

petro Chem Environmental Services, Inc.



114ppmv 1,3-Butadiene

Calibration Gas Standard

Instrument Gain = 100

PHOTOUAC
HTT

—

WULYEIS & [+

NTEML. TP 31 O, GNE
GAIN . 119 POV
GFFIEY 2.8 oV
CMRT SFEED 1 ofvfie
ALPE SDE. 10 10 2 sWSes
[ - ] o 3 Perveent
AINIAUN AREN 198 s\ee
TINER DELAY 40.8 See
WLTEIS TINE  J0R.8 Ser
CYQ.E TInE o NMa

PHOTOUAC

. TEIE & j ] 1
INTDRWAL TEI® 31 OM., GFVE
WAIN . 11¢ PPV
OFrET .0 o

GWRT SPEED 1 e
ADFE SDS. 19 18 2 siivBes

NINIRN AREA 108 alifes
TINER DELAY 0.8 See
MULYSIS TINE  JIW6.0 Gee
CYGLE TINE e M

PHOTOUAC

— -

Sr e  IWs.0

SAWLE LIGRART | FEP 5 1382 @1 @
WNL.TELS & i3 TROIDE
INTDUW. TR 31 O, G
ange s 1le PPV
OFFSET 2.8 ot

OeRT SPEID 1  envmin
S0PFF SDE. 10 10 2 glrtee
o L o S  Peveent
AMIRN AREA 9  shiee
TINER DELAY 0.0 Goe
MULTSIS TINE  3M0.6 See

craL TInE s e

Petro Chem Environmental Services, Inc.
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495ppmv 1,3-Butadiene
Calibration Gas Standard

Instrument Gain = 100

STARY oo
R 2 3
K/_—P;ﬂ:—"‘l
stor 8 aeas
stor 8 8.8 SwLE LIBRRRY | FEB 11992 Jnes
Secez LIGRARY 1 FEB !x: nw P TSIS 8 43 RUTRIRE
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;e e
Y voeo e FIN R.T L Laany
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ST T

Petro Chem Environmental Services, Inc.

_46_



Scott Specialty Gases, Inc.

Shipped 6141 EASTON ROAD
From: Phone: 215-766-B8861

FLUMSTEADVILLE
Fax: 215-76&-0320

CERTIFICATE OF ANALYSIS

PA 18949-0T10

PETRO CHEM ENV SERVICES

207 ANTONING AVENUE

PROJECT #:
PO#: 1670

01-T4S63

ITEM #: 01029230000 CL
DATE: 1/16/92

BAKERSF IELD CA 93308

CYLINDER #: CAL10818

COMPONENT
1,S-BUTADIENE
NITROGEN

MICROGRAV - TM

ANALYS: _‘5ﬁg§@¢>__55;,,4a.‘,\ AFFROVED BY:

ANALYTICAL ACCURACY: +/-10%

REQUESTED GAS ANALYSIS
__CONC_MOLES_ _(MOLES) _
s. PPE S.86 FFE
BAL EAL

4L 2

fm.SIRINIDES/T.NEEME

PLUMSTEADVILLE. PENNSYLVANIA TROY. MICHIGAN . HOUSTON.

SOUTH PLAINFIELD. NEW JERSEY * FREMONT

TEXAS / DURHAM, NORTH CAROLINA

CALIFORNIA WAKEFIELD. MASSACHUSETTS / LONGMONT. COLORADO
BATON ROUGE. LOUISIANA

dagra Chem Savircrmenti! Servizas. ng.
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Scott Specialty Gases, Inc.

Shipped &141 EASTON ROAD FLUMSTEADVILLE FA 18949-0710
From: Fhone: 2135-76&-8861 Fax: 218=766-0I720

CERTIFICATE QF ANALYSTIS

PETRO CHEM ENV SERVICES PROJECT #: 01-~374S5&S
PO#: 1673

207 ANTONINO AVENUE ITEM #: Q1029220060 CL
DATE: 1/16/92

BAKERSFIELD CA 9ZZo8

CYLINDER #: CAL1093T7 AMALYTICAL ACCURACY: +/-10%
REBUESTED GAS ANALYSIS

COMPONENT CONC MOLES _(MOLES) _

1,3-BUTADIENE S0. FPB S7.7 FFE

NITROGEN BAL BAL

MICROGRAV - TM

% #
- . - .
ANALYST : P ~ oetasadian AFFROVED EY: a_//-ifj;ézfczéi

------ M.SIRINIDES/T.NEEME

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

-48-

3 RN L) sal Laplimns  TRe
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Scott Specialty Gases, Inc.

Shipped 5141 EASTON ROAD PLUMSTEADVILLE FA 18949-QI10

From: Frome: 215-7&66-886&1 Fax: 215-76&=-0QI20

CERTIFICATE CF ANALYSTIS

FETRO CHEM ENV SERVICES PROJECT #: 01-T4363
FO#: 1&72

3207 ANTONINO AVENUE ITEM #: 01029210070 CL
DATE: 1/1&6/92

BAKERSFIELD CA S3T08

CYLINDER #: 3IL3&603 ANALYTICAL ACCURACY: +/-10%
REQUESTED GAS ANALYSIS

COMPONENT --CONC_MOLES_ —{MOLES)

1,3-BUTADIENE 100, FFPB 114, FFe

NITROGEN BAL BAL

MICROGRAV - T™

e wa
ANALYST: _. -7 St maa  AFFROVED EY: a -

- M.SIRINIDES/T.NEEME

PLUMSTEADVILLE. PENNSYLVANIA TRQY. MICHIGAN . HOUSTON. TEXAS . DURHAM. NORTH CAROLINA
SOUTH PLAINFIELD. NEW JERSEY FREMONT. CALIFORNIA WAKEFIELD. MASSACHUSETTS . LONGMONT. COLORADO
SATCN ROUGE. LOUISIANA

-49-
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CALIBRATION GAS BLENDING RECORD
1-1-92

BLEND GAS

SOURCE : Scott Specidlty Gos Certified Gas Mix
(Con Mix # 250)

CONCENTRATION :  9.99ppmv +/- 2%

DILUTION GAS

Ultra High Purity Nitrogen

FLOW RATES (L/min.)
BLEND GAS 0.05

DILUTION GAS : 0.96

FINAL CONCENTRATION

1, 3-Butadiene : 0.495 ppmv
495 ppbv

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

CONTENTS: 8 SCF @ 260 PSIG
Store and use at room temperature (70° F

Petro Chem Environmental Services, Inc.
_51_



FORMULAS

AVERAGE

n
Xy
=1
n

X =

STANDARD DEVIATION

n 2
Z (X,' -X)
1=

s= =1

RELATIVE STANDARD DEVIATION
RSD % = _; x 100

RESPONSE FACTOR

area
concentration

CORRELATION COEFFICIENT

R = {R!
REGRESSION LINE EQUATION

y = C + bx

GAS DILUTION CONCENTRATION CALCULATION

cC=d
2+ D

Where:

Flow setting of calibration gas
Fiow setting of dilution gas

Concentration of calibration gas
Concentration of new gas bilend

anoUop

Petro Cher Environmental Services, Inc.
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COMPANY : BECHTEL PETROLEUM OPERATIONS, INC.
UNIT : K-36 LTS-1

DATE 1 2-485-82

REPORT : 10-848A

METHOD 429
@ 60°F

DATE : 2-4 2-4 2-5

RUN #: 1 2 3

TIME : 1018 1425 840
Vm (dry gas sampled) 117.84 99.67 102.78
Y (meter caiib. tactor) 0.98517 0.98517 0.98517
P bar (Barometric pressure) 28.86 28.86 28.8
P static (stack pressure, " H20) -0.55 -0.55 -0.55
Delta H (ditferential meter press, ” H20) 0.74 0.56 0.589
Tm (meter temperature, R®) 562 553 551.4
Vol H20 mis 167.5 145.2 157.1
Vm(std),dsct 103.81 89.10 §2.05
Bws-H20 vapor 0.0697 0.0704 0.0736
MF-moisture factor . ‘ 7 __0.930261 0. 920615 0. 826535
% CO2 4.05 4.07 415
% O2 13.8 13.76 13.6
%N s s218 8226
Md-MW stk gas dry 29.20 29.20 29.21
EM&-MW stk gaswet I 2842 2841 28.38
Cp-pltot tube 0.84 0. 84 0.84
Avgsqrt “p 1.09 1.10 1.16
T stack, R° 1037 1038 1064
Stack area.ft2 ' ' ‘ _ _6. 874 _ 6 874 . 6.874
Vs-ips 87 70 89.30 95.26
Qstd—dscim ‘ - 16252 _ 16521 1709§=#
Area noz.ft2 2 41 E—04 2 OSE-O4 2 03E—04
Sampletme 160 180 180
% lsokinetic - 1014 1014 101.2

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

UNIT : K-36 LTS-1
DATE : 2-3/5-92
REPORT : 10-8489 A

SUMMARY OF RESULTS

METHOD 429
(AVERAGE OF 3 RUNS)
Field Blank || TOTAL | TOTAL
Emittent ng ng ug ug/DSCM ppb Ib/hr

Naphthalene 3400 39333 368.3 1.5E401 2.8E+00 9.3E-04
Acenaphthylene 36 643 0.64 2.4E-01 3.9E-02 1.6E-05
Acenaphthene 80 273 0.27 1.0E-01 1.6E-02 6.5E-06
Fluorene 100 760 0.76 2.9E-01 4.3E-02 1.9E-05
Phenanthrene 220 3433 3.43 1.3E400 1.7E-01 8.1E-05
Anthracene 17 210 0.21 7.8E-02 1.1E-02 5.0E-06
Fluoranthene 33 583 0.59 2.2E-01 2.7E-02 1.4E-05
Pyrene **5 363 0.36 1.4E~-01 1.6E-02 8.7E-06
Benz (a)

anthracene **5 43 0.043 1.6E-02 1.7E-03 1.0E-06
Chrysene "1 **5 16 0.016 6.0E-03 6.5E-04 3.9E-07
Benzo(b)

fluoranthene **5 75 0.075 2.9E-02 2.8E-03 1.8E-06
Benzo(k)

fiuoranthene *1 **5 11 0.011 4.1E-03 3.9E-04 2.6E-07
Benzo(a)pyrene *1.23 "5 5 0.005 1.9E-03 1.8E-04 1.2E-07
Indeno(1,2,3-cd)

pyrene **5 13 0.013 4.7E-03 4.2E-04 3.0E-07

Dibenzo(a.h)

anthracene *123 **5 5 0.005 1.9E-03 1.6E-04 1.2E-07
Benzo(g.h,i)

perylene **5 17 0.017 6.5E-03 8.8E-04 4.2E-07

w

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

- w

Petro Chem Environmental Services, Inc.
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COMPANY
UNIT
DATE
REPORT

.
.

BECHTEL PETROLEUM OPERATIONS, INC.

: K-36 LTS-1

. 2-3/5-92

: 10-849A

METHOD 429
RUN #1
TOTAL TOTAL
Emittent ng ug ug/DSCF | ug/DSCM ppb Ib/hr
Naphthalene 48000 48 | 4.6E-01 | 1.6E+01 | 8.1E+00 | 1.0E-03
Acenaphthylene 560 0.56 | 5.4E~03 | 1.9E-01 | 8.1E-02 | 1.2E-05
Acenaphthene 280 0.28 | 2.7E~03 | 9.5E-02 | 1.5E-02 | 6.0E-06
Fluorene 300 0.30 | 2.9E-03 | 1.0E-01 | 1.6E-02 | 6.4E-06
Phenanthrene 4300 4.3 | 4.1E-02 | 1,6E+00 | 2.0E-01 | 9.2E-05
Anthracene 240 0.24 | 2.3E-03 | 8.2E-02 | 1.1E-02 | 5.1E-06
Fluoranthene 640 0.64 | 6.2E-03 | 2.2E-01 | 2.6E-02 | 1.4E-05
Pyrene 350 0.35 | 3.4E-03 | 1.2E-01 | 1.4E-02 | 7.5E-06
Benz (a)
anthracene 49 0.049 | 4.7E-04 | 1.7E-02 | 1.8E-03 | 1.0E-06
Chrysene * [ 0.005 | 4.8E-05 | 1.7E-08 | 1.8E-04 | 1.1E-07
Benzo(b)
fluoranthene 47 . 0.047 | 4.5E-04 | 1.6E-02 | 1.5E-03 | 1.0E-06
Benzo(k)
fluoranthene * 5 0.01 | 4.8E-05 | 1.7E-03 | 1.6E-04 | 1.1E-07
Benzo(a)pyrene * 5 0.01 | 4.8E-05 | 1.7E-03 | 1.6E-04 | 1.1E-07
indeno(1,2,3-cd)
pyrene 12 0.012 | 1.2E-04 | 4.1E-03 | 3.6E-04 | 2.8E-07

Dibenzo(a,h)
anthracene " 5 0.01 | 4.8E-05 | 1.7E-03 | 1.6E-04 | 1.1E-07
Benzo(g,h,i)
perylene 15 0.016 | 1.4E-04 | 5.1E~03 | 4.5E-04 | 3.2E-07

* Not detected, used 1/2 detection limit

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

103.81
2.84
16252

_56_
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COMPANY : BECHTEL PETROLEUM OPERATIONS, INC.
UNIT : K-36 LTS-1

DATE 1 2-3/5-92

REPORT : 10-848A

METHOD 429
RUN #2
TOTAL TOTAL

Emittent ng ug ug/DSCF | ug/DSCM ppb ib/hr .
Naphthalene 40000 40 | 4.6E-01 | 1.6E+01 | 3.0E+00 | 1.0E-03
Acenaphthylene 590 0.59 | 6.6E-03 | 2.3E-01 | 3.8E-02 | 1.5E-056
Acenaphthene 280 0.28 | 3.1E-03 | 1.1E-01 | 1.8E-02 | 7.1E-06
Fluorene 880 0.88 | 9.9E-03 | 3.5E-01 | 5.1E-02 | 2.2E-05
Phenanthrene 2500 2.5 | 2.8E-02 | 9.9E-01 | 1.4E-01 | 6.3E-05
Anthracene 220 0.22 ! 2.56-03 | 8.7E-02 | 1.2E-02 | 5.6E-06
Fluoranthene i 590 0.59 | 6.6E-03 | 2.3E-01 | 2.8E-02 | 1.5E-05
Pyrene 420 0.42 | 4.7E-03 | 1.7E-01 | 2.0E-02 | 1.1E-05
Benz (a)
anthracene 44 0.044 | 4.9E-04 | 1.7E-02 | 1.9E-03 | 1.1E-06
Chrysene 24 0.024 | 2.7E-04 | 9.5E-03 | 1.0E-03 | 6.1E-07
Benzo(b)
fluoranthene 69 0.069 | 7.7E-04 | 2.7E-02 | 2.6E-03 | 1.7E-06
Benzo(k)
fluoranthene 13 0.013 | 1.5E-04 | 5.2E-03 | 5.0E-04 | 3.3E-07
Benzo(a)pyrene * 5 0.005 | 5.6E-05 | 2.0E-03 | 1.9E-04 | 1.3E-07
Indeno(1,2,3-cd)

pyrene 14 0.014 | 1.6E-04 | 5.5E-03 | 4.9E-04 | 3.5E-07
Dibenzo(a,h)
anthracene * 5 0.005 | 5.6E-05 | 2.0E-03 | 1.7E-04 | 1.3E-07
Benzo(g.h,i)
perylene 22 0.022 | 2.5E-04 | 8.7E-03 | 7.7E-04 | 5.B8E-07
* Not detected, used 1/2 detection limit
Vm(std), dscf = 89.10
Vm(std), dscm = 2.62
DSCFM = 16521

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

UNIT
DATE
REPORT

: K-36 LTS-1

: 2-3/5-82

: 10-849A

METHOD 429
RUN #3
TOTAL TOTAL
Emitient ng ug 'ug/DSCF | ug/DSCM ppb ib/hr
Naphthalene 30000 30 | 3.3E-01 | 1.2E+01 | 2.2E+00 | 7.6E-04
Acenaphthylene 780 0.8 | 8.5E-03 | 3.0E-01 | 4.8E-02 | 2.0E-056
Acenaphthene 260 0.26 | 2.86-03 | 1.0E-01 | 1.6E-02 | 6.6E-06
Fluorene 1100 1.10 | 1.2E-02 | 4.2E-01 | 6.2E-02 | 2.BE-06
Phenanthrene 3500 3.50 | 3.8E-02 | 1.3E+00 | 1.8E-01 | 8.9E-05
Anthracene 170 0.17 | 1.8E-03 | 6.5E-02 | 8.9E-03 | 4.3E-06
Fluoranthene 550 0.55 | 6.0E-03 | 2.1E-01 | 2.5E-02 | 1.4E-05
Pyrene 320 0.32 | 3.5E-03 | 1.2E-01 | 1.5E-02 | 8.1E-06
Benz (a)
anthracene 36 0.04 | 3.9E-04 | 1.4E-02 | 1.8E-03 | 8.1E-07
Chrysene 18 0.018 | 2.0E-04 | 6.9E-03 | 7.4E-04 | 4.6E-07
Benzo(b)
fluoranthene 110 0.110 | 1.2E-03 | 4.2E-02 | 4.1E-03 | 2.8E-06
Benzo(k)
fluoranthene 14 0.014 | 1.5E-04 | 5.4E-03 | 5.2E-04 | 3.5E-07
Benzo(a)pyrene * ) 0.005 | 5.4E-05 | 1.9E-03 | 1.9E-04 | 1.3E-07
indeno(1,2,3-cd)
pyrene 12 0.012 | 1.3E-04 | 4.6E-03 | 4.1E-04 | 3.0E-07

Dibenzo(a,h)
anthracene * 5 0.005 | 5.4E-05 | 1.9E-03 | 1.7E-04 | 1.3E-07
Benzo(g,h,i)
perylene 15 0.015 | 1.6E-04 | 5.8E-03 | 6.1E~-04 | 3.8E-07
* Not detected, used 1/2 detection limit
Vm(std), dscf = 92.05
Vm(std), dscm = 2.61
DSCFM = 17099
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ALTA
K-36
February 18, 1992

Alta Batch 1.D.: 10995

Mr. Tim Brennan

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

Dear Mr. Brennan,

Enclosed are the results for the four MMS trains received at Alta Analytical Laboratory on
February 8, 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). 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 1, 2, and 3 the naphthalene and phenanthrene results were quantitated using the
confirmation ion because the primary ion saturated the detector. This is 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.

Ttimtd

Robert S. Mitzel
Director of Operations

Alta Analytical Laboratory Inc.

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

-59- Petrc Chem Ervironmental Services, Inc.
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Section I. Sample Inventory
Date Received: 8-Feb-92

Alta Lab ID. Client ID.
10995-1-A A-100 FILTER BLNK
10995-1-8 3l A-105 XAD BLNK
10995-1-C ¢ o A101 PROBE RINSE BLNK
10995-1-D Le- pw‘\L A-102 CONDENSER BLANK
10995-1-E o A-103 1ST IMP RINSE BLK
10995-1-F A-104 2ND IMP RINSE BLK
10995-2-A A-1 FILTER
10995-2-8 PV A-6 XAD
10995-2-C X o A-2 PROBE RINSE
10995-2-D /Y A-3 CONDENSER RINSE
10995-2-E ax\ A-4 1ST IMP RINSE
10995-2-F A-5 2ND IMP RINSE
10995-3-A A-7 FILTER
10995-3-B o A-12  XAD
10995-3-C ¢ A-8 PROBE RINSE
10995-3-D ,@ug A-9 CONDENSER RINSE
10995-3-E W) A-10 1ST IMP RINSE
10995-3-F A-11 2ND IMP RINSE
10995-4-A A-13 FILTER
10995-4-B 3l A-18 XAD
10995-4-C A-14 PROBE RINSE
10995-4-D Rud A-15 CONDENSER RINSE
10995-4-E 'y A-16 1ST IMP RINSE
10995-4-F A-17 2?ND IMP RINSF
10995-5-SA < A-106 HEXANE BLNK ARCHIV
10995-6-SA b ¢ M3 17107 METHANOL BLNK ARCHI
10995-7-SA REMLET: o A-108 MeC12 BLNK ARCHIVE
10995-8-SA wo A-109 DIST H20 BLNK ARCHI

Petro Chem Environmental Services, Inc.
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ALTA
POLYCYCLIC AROMATIC HYROCARBONS (PAH)
CALIFORNIA AIR RESOURCES BOARD METHOD 429
Sample ID: BLANK Date Received: 2/8/92 ICAL ID: IPNAFE
Lab ID: 10995-001-PAH Date Extracted: 2/10/92 QC Lot: LC0210M
Matrix: MMS Sample Amount: Sample Units: ng/sample
Compound Cong, RL. Qualifier

Naphthalene 3400 B

Acenaphthylene 36

Acenaphthene 80

Fluorene 100

Phenanthrene 220

Anthracene 17

Fluoranthene 3

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-36 Field Blank

m”g% Page 1 of 2 Reviewer: _&_

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

Sample ID: BLANK
Lab ID: 10995-001-PAH
Isotopic Recovery Results
Interngl Standard: % R Qualifier

d, -Naphthalene 25 H
4, -Acenaphthylene 30 H
d,; -Acenaphthene 41 H
d,;-Fluorene 59

d,; -Phenanthrene 79

d,; -Anthracene 64

d,o-Fluoranthene 84

dyo-Pyrene 86

d,,-Chrysene 82

d,, -Benz(a)anthracene 81

d,; -Benzo(b)fluoranthene 8s

d,; -Benzo(k)fluoranthene 4

d,, -Benzo(a)pyrene 55

d,;-Indeno(1,2,3-c,d) pyrene mn

dy;-Benzo(g,h,i)perylene 68

d,,-Dibenz(a,h)anthracene 74

d,, -Benzo(e)pyrene 141
d,,-Terphenyl 116
Date Analyzed: 2/12/92

Analyst: % Page 2 of 2 Revimr:_éq?_
Inc.

Pefro Chem Environmental Servicés.
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POLYCYCLIC AROMATIC HYROCARBONS (PAH)
CALIFORNIA AIR RESOURCES BOARD METHOD 429
Sample ID: Run #1 Date Received: 2/8/92 ICAL ID: IPNAFE
Lab ID: 10995-002-PAH Date Extracted: 2/10/92 QC Lot: LC0210M
Matrix: MMS Sample Amount: Sample Units: ng/sample
Compound Conge, R.L. Qualifier

Naphthalene 48000 *B

Acenaphthylene 560

Acenaphthene 280

Fluorene 300 B

Phenanthrene 4300 *B

Anthracene 240

Fluoranthene 640

Pyrene 350

Chyrsene ND 10

Benz(a)anthracene 49

Benzo(b)fluoranthene 47

Benzo(k)fluoranthene ND 10

Benzo(a)pyrene ND 10

Benzo(e)pyrene NA

Indeno(1,2,3-c,d)pyrene 12

Dibenz(a,h)anthracene ND 10

Benzo(g,h,i)perylene 15

K-36 RUN #1

Analyst: gﬁ}' Page 1 of 2 Reviewer: Qq
Setro Chem Environmental Services, Inc.
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POLYCYCLIC AROMATIC HYDROCARBONS (PAH)
CALIFORNIA AIR RESOURCES BOARD METHOD 429

Sample ID: Run #1
Lab ID: 10995-002-PAH

Internal Standard:
d,-Naphthalene
dy-Acenaphthylene
do-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,,-Benzo(gh,i) perylene
d,,-Dibenz(a,h)anthracene

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

Date Analyzed: 2/12/92

Analyst: _Q/,_*i
/

Isotopic Recovery Resuits

%R
49
70
76
51
11

Jead e 25

~3
-

110
110
121

Page 2 of 2
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Reviewer: EIQ
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POLYCYCLIC AROMATIC HYROCARBONS (PAH)
CALIFORNIA AIR RESOURCES BOARD METHOD 429
Sample ID: Run #2 Date Received: 2/8/92 ICAL ID: IPNAFE
Lab ID: 10995-003-PAH Date Extracted: 2/10/92 QC Lot: LC0210M
Matrix: MMS Sample Amount: Sample Units: ng/sample
Compound onc. R.L. Qualifier
) Naphthalene 40000 *B
Acenaphthylene 590
i Acenaphthene 280
Fluorene 380 B
- Phenanthrene 2500 B
Anthracene 220
- Fluoranthene 590
Pyrene 420
- Chyrsene 24
Benz(a)anthracene 44
_ Benzo(b)fluoranthene 69
Benzo(k)fluoranthene 13
_ Benzo(a)pyrene ND 10
Benzo(e) pyrene NA
) Indeno(1,2,3-c,d)pyrene 14
Dibenz(a,h)anthracene ND 10
Benzo(g,h,i)perylene 22
K-36 RUN #2
Analyst: _/:ilﬁl_‘ Page 1 of 2 Reviewer: _@q_
)

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

Sample ID: Run #2

Lab ID: 10995-003-PAH

Internal Standard:

d,-Naphthalene
d,-Acenaphthylene
d,,-Acenaphthene
d,;-Fluorene
d,;-Phenanthrene
d,;-Anthracene

d,; -Fluoranthene
d,y-Pyrene

d,-Chrysene

d,, -Benz(a)anthracene

d,, -Benzo(b)fluoranthene
d,, -Benzo(k)fluoranthene

d,, -Benzo(a)pyrene

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

d,,-Benzo(g.h,i) perylene

d,, -Dibenz(a,h)anthracene
Pre-spike Recovery Standard:

d,, -Benzo(e)pyrene

d,,-Terphenyl
Date Analyzed: 2/13/92
Analyst: !.mﬂd

|

ic Recovery R

£ 8

131
106
55

76

ia

129

142

Page 2 of 2
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POLYCYCLIC AROMATIC HYROCARBONS (PAH)
CALIFORNIA AIR RESOURCES BOARD METHOD 429
Sample ID: Run #3 Date Received: 2/8/92 ICAL ID: IPNAFE
Lab ID: 10995-004-PAH Date Extracted: 2/10/92 QC Lot: LC0210M
Matrix: MMS Sample Amount: Sample Units: ng/sample
.C_Q_;l.!ml_ld Conc. R.L. Qualifier
Naphthalene 30000 *B
Acenaphthylene 780
Acenaphthene 260
Fluorene 1100 B
Phenanthrene 3500 *B
Anthracene 170
Fluoranthene 550
Pyrene 320
Chyrsene 18
Benz(a)anthracene 36
Benzo(b)fluoranthene 110
Benzo(k)fluoranthene 14
Benzo(a)pyrene ND 10
Benzo(e)pyrene NA
Indeno(1,2.3-c,d)pyrene >
Dibenz(a,h)anthracene ND 10
Benzo(g,h,}) perylene 15

Analyst: g 441

/

K-36 RUN #3

Page 1 of 2

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

Sample ID: Run #3
Lab ID: 10995-004-PAH
Isotopic Recovery Resuits
Internal Standard: %R Qualifier
d, -Naphthalene 62
d, -Acenaphthylene 80
d,;-Acenaphthene 92
d,;-Fluorene 62
d,;-Phenanthrene 138
d,;-Anthracene 108
d,; -Fluoranthene 50
d,;-Pyrene 60
d,, -Chrysene 79
d,, -Benz(a)anthracene 64
d,, -Benzo(b)fluoranthene 47 H
d,,-Benzo(k)fluoranthene 76
d,,-Benzo(a)pyrene 2
d,,-Indeno(1,23-c,d)pyrene 135
d,,-Benzo(g,h,i) perylene 139
d,, -Dibenz(a,h)anthracene 150
Pre-spike Recovery Standard:
d,,-Benzo(e)pyrene 95
d,,-Terphenyl 96
Date Analysed: 2/13/92
Analyst: _/\./)_.'.4_”3: Page 2 of 2 Reviewer:

Petro Chem Environmental Services, Inc.
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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 Environmental Services, Inc.
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ALTA
POLYCYCLIC AROMATIC HYROCARBONS (PAH)
CALIFORNIA AIR RESOURCES BOARD METHOD 429
METHOD BLANK Date Received: NA ICAL ID: IPNAFE
Lab ID: 10995-MB-PAH Date Extracted: 2/10/92 QC Leot: LC0210M
Matrix: MM5 Sample Amount: Sample Units: ng/sample
Compound onc. R.L. Qualifier

Naphthalene 30

Acenaphthylene ND 10

Acenaphthene ND 10

Fluorene 1

Phenanthrene 26

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-36 Lab QC

Analyst:&t Page 1 of 2 Revlewenﬂ?_

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

METHOD BLANK
Lab ID: 10995-MB-PAH

Intern ndard:

d,-Naphthalene
d,-Acenaphthylene
d\q-Acenaphthene

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

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

Pre-spike Recovery Standard:

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

Date Analyzed: 2/12/92

e
Analyst: ~ /At
,/

I

%R
67
74
79
81

70

100

75
76

72

NA
NA

Page 2 of 2
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Qualifier

K-36 Lab QC
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ALTA
POLYCYCLIC AROMATIC HYDROCARBONS (PAH)
CALIFORNIA AIR RESOURCES BOARD METHOD 429
LCS RESULTS Date Received: NA ICAL ID: IPNAFE
Lab ID: 10995-L.CS1/L.CS2 Date Extracted: 2/10/92 QC Lot: LC0210M
Matrix: MM35 Sample Amount: Sample Units: NA
LCS1 LCS2 RPD
-COMPOUND % R % R %
Naphthalene 111 119 7.0
Acenaphthylene i 92 18
Acenaphthene 95 89 65
Fluorene 122 106 12
Phenanthrene 114 79 36
Anthracene 83 83 59
Fluoranthene 111 114 2.7
Pyrene 101 104 29
Chrysene 9 78 13
Benza(a)anthracene 92 8s 79
Benzo(b)fluoranthene 91 81 13
Benzo(k)fluoranthene 92 84 9.1
Benzo(a)pyrene 9s 84 12
Benzo(e)pyrene NA NA NA
Indeno(1,2,3-c,d)pyrene 94 95 11
Dibenz(a,h)anthracene 98 86 13
Benzo(g,h,i)perylene 99 85 15
K-36 Lab QC
Analyst: 3& Page 1 of 2 Reviewer:

_74...
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POLYCYCLIC AROMATIC HYDROCARBONS (PAH)
CALIFORNIA AIR RESOURCES BOARD METHOD 429

LCS RESULTS
Lab ID: 10995-LCS1/LCS2

Isotopic Recovery Results

LCS1 LCS2

Internal Standard: %R %R
d,-Napththalene 55 59
d, -Acenaphthylene 7 75
d,;-Acenaphthene 73 81
d,; -Fluorene 58 91
d,;-Phenanthrene 64 133
d,;-Anthracene 60 109
d,o -Fluoranthene 79 50
d-Pyrene 93 58
d;,-Chrysene 90 76
d,,-Benz(a)anthracene 77 65
d,,-Benzo(b)fluoranthene 87 97
d,, -Benzo(k)fluoranthene 81 8
d,,-Benzo(a)pyrene 80 85
d,,-Indeno(1,23-c,d)pyrene 77 98
d,,-Benzo(g.hi)perylene n 117
d,,-Dibenz(a,h)anthracene 80 136

K-36 Lab QC

Date Analysed: 2/13/92

Analysc% Page 2 of 2 Reviewer; _&_

etro Chem Snvirenmental Services, Inc.
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POLYCYCLIC AROMATIC HYROCARBONS (PAH)
CALIFORNIA AIR RESOURCES BOARD METHOD 429
XAD QC BLANK Té17 Date Received: NA ICAL ID: IPNAJA7
Lab ID: 10995-XAD-PAH Date Extracted: 12/30/91 QC Lot: LC0210M
Matrix: MMS Sample Amount: Sample Units: ng/sample
Compound Cong. R.L. Qualifier

Naphthalene 290

Acenaphthylene ND 10

Acenaphthene ND 10

Fluorene ND 10

Phenanthrene 24

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-36 Lab QC

Analyst: :ﬂ' Page 1 of 2 Reviewer: )

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

XAD QC BLANK Té617
Lab ID: 10995-XAD-PAH
I ic Recovery Resul
Internal Standard: %2R Qualifier
d,-Naphthalene 3
4, -Acenaphthylene 60
d,; -Acenaphthene 69
d,,-Fluorene 68
d,,-Phenanthrene 69
d,; -Anthracene NA
d,y-Fluoranthene 99
dy; -Pyrene 109
d,,-Chrysene 84
d,,-Benz(a)anthracene 101
d,,-Benzo(b)fluoranthene 112
d,,-Benzo(k)fluoranthene 9
d,,-Benzo(a)pyrene 74
d,;-Indeno(1,2.3-c,d) pyrene 104
d,,-Benzo(g,h,i) perylene 98
d,,-Dibenz(a,h)anthracene 104
ike R ndard: K-36 Lab qc

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

Date Amalyzed: 1/07/92

AWYSB_QFﬂ_ Page 2 of 2 Reviewer:!ﬂ

Petro Chem tnvircamental Services, Inc.
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COMPANY :
UNIT
DATE
REPORT

BECHTEL PETROLEUM OPERATIONS, INC.

: K-36 LTS-1
: 24-92
1 10-849A
CARB METHOD 430
SUMMARY OF RESULTS
TOTAL ug/CM
COMPOUND RUN #1 | RUN#2 | RUN #3 | AVERAGE
Formaldehyde 5281 10833 5294 7136
Acetaldehyde *1 23 217 1376 539
Acrolein 1,2 23 33 85 47
LBS/HR
COMPOUND RUN #1 | RUN#2 | RUN#3 | AVERAGE
Formaldehyde 3.4E-01 | 7.0E-01 | 3.4E-01 4.6E-01
Acetaldehyde *1 1.5E-03 | 1.4E-02 | 8.8E-02 3.5E-02
Acrolein *1,2 1.5E-03 | 2.1E-03 | 5.4E-03 3.0E-03

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

-79-

Petro Chem Environmental Services, Inc.



COMPANY : BECHTEL PETROLEUM OPERATIONS, INC.
UNIT : K-36 LTS-1

DATE 1 2-5-92

REPORT : 10-84%8A

METHOD 430
@60°F
RUN #: 1 2 3
TIME : 1340 1521 1702
Vm (dry gas sampled) 1.75 1.75 1.75
Y (meter calib. factor) 1.00 1.00 1.00
P bar (Barometric pressure) 28.8 28.8 28.8
P static (stack pressure, " H20) -0.55 -0.55 -0.55
Deita H (differential meter press, ” H20) 0 0 0
Tm (meter temperature, R°) 544 544 540
Vm(std),dsct 1.681 1.81 1.62
Vm(std),dscm 0.0458 0.0456 0.0459

-80-
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COMPANY : BECHTEL PETROLEUM OPERATIONS, INC.
UNIT : K-38 LTS-1

DATE 1 2-04-92

REPORT : 10-849A

Method 430
Formaidehyde Results

Test Run #1 #2 #3

ﬁg!l 14000 20000 10000

Sample vol, | 0.0172 0.0247 0.0243

Total ug 241 494 | 243

Vm std DSCF 1.61 1.61 1.62

Vm std DSCM 0.04568 0.0458 0.0459

Volume Flow, DSCFM 16624 16624 16624
Concentrations ~ AVERAGE
ug/dsct 150 307 150 202
ug/dscm 5281 10833 5294 7136

pb 4297 8815 4308 5806

Emissions
lib/hr | 3.4E-01 [ 7.0E-01 [ 3.4E—01] a.6E-01]

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

UNIT : K-38 LTS-1
DATE : 2-04-92
REPORT : 10-8497
Method 430
Acetaldehyde Results
Test Run #1 #2 #3
ugll 80 400 2600
Sample vol, | 0.0172 0.0247 0.0243
|_Total ug 1 10 63
Vm std DSCF 1.81 1.81 1.62
Vm std DSCM 0.0456 0.0456 0.0459
Volume Flow, DSCFM 16624 16624 16624
*Not Detected, used 1/2 detection limit
Concentrations AVERAGE
ugldscf 0.641 6.14 39.0 18.3
u gldscm 23 217 1376 539
b 13 120 7684 299
Embcbns
Ib/hr | 1.56-03 [ 1.4E-02 | 8.86-02 | 3.5E-02 |

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

UNIT : K-38 LTS-1
DATE : 2-04-92
REPORT : 10-849A
Method 430
Acrolein Results
Test Run #1 #2 #3
ug[l 60 80 1680
Sample vol, | 0.0172 0.0247 0.0243
Total ug 1.0 1.5 3.9
Vm std DSCF 1.61 1.61 1.682
Vm std DSCM 0.0456 0.0456 0.0459
Volume Flow, DSCFM 16624 168624 16624

*Not Detected, used 1/2 detection limit

Concentrations AVERAGE

ug/dscf 0.684 0.92 2.40 1.32

ugldscm 23 33 8s 47
b 10 14 37 20

Emissions

{16/hr | 1.5E-03 | 2.1€-03 | 5.4E—03 | 3.0E-03 |

Petro Chem Environmental Services, Inc.
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COMPANY : BECHTEL PETROLEUM OPERATIONS, INC.
UNIT : K-38 LTS-1

DATE 1 2-04-92

REPORT : 10-849A

Method 430
Formaidehyde Resuits
FIELD BLANK
Test Run #1 #2 #3 * AVERAGE
“jL' 380 920 30 443
Sample vol, | 0.0153 0.0120 0.0122 0.0132
| Total ug 6 11 0.37 6

* Not detected, used 1/2 detection limit
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COMPANY : BECHTEL PETROLEUM OPERATIONS, INC.
UNIT : K-38 LTS-1

DATE 1 2-04-92

REPORT : 10-849A

Method 430
Acetaldehyde Results
- FIELD BLANK
Test Run #1* #2 " #3 * AVERAGE
ug!l 80 80 60 80
) Sample vol, | 0.0153 0.0120 0.0122 0.0132
| Total ug 0.92 0.72 0.73 0.79

. *Not Detected, used 1/2 detection limit

Petra Chem Environmentai Services, Inc.
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COMPANY : BECHTEL PETROLEUM OPERATIONS, INC.

UNIT
DATE
REPORT

: K-38 LTS-1
: 2-04-92
: 10-848A
Method 430
Acrolein Resuits
FIELD BLANK
Test Run #1 #2 #3 AVERAGE
ii" 220 290 680 190
Sample voi, | 0.0153 0.0120 0.0122 0.0132
| Total ug 3.4 3.5 0.73 2.5

*Not Detected, used 1/2 detection limit
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Air, Water & Hazardous Waste Sampling, Analysis & Consuitation

Coast TO- Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories
Coasr San Luis Obispo, CA » Golets, CA + Benicia, CA « Camarillo, CA » Newport Beach, CA » Valparaiso, IN
‘S\““”T',C“L San Luis Obispo Division (805) 543-2553
ERVICES 141 Suburban Road, San Luis Obispo, California 93401 FAX (805) 543-2685
Terry Rowles : Lab number: 18515
Petro Chem Environmental Dote received: ©$2/97/92
3297 Antonino Ave. Date sampled: g2/04/92
Bakersfield, CA 93308 Sampled by: Mark Ready
Dote extracted: 82/13/92
Project: Bechtel K-36 LTS-1 Extracted by: Mark Diehl
Date analyzed: ©2/25/92
Analyzed by: Mark Diehl
Lab number: I8515-7 Sample Description: Run 1, impingers #1 & #2
QC ID: IB13IMP
Formaldehyde Acetaldehyde Acrolein
Total ug ug/L Total ug ug/L Total ug ug/L
paL* 1. 6d. 2. 129. 2. 128.
Corrected Result 230. 14099 . ND ND. 19, »» 858 . #~
Result 240. 14000 ND. ND. NOD. ND.
Average Field Blank 6. 439. ND. ND. 2. 176.
Sample/Blank Ratio 49 .90 32.6 N/A N/A <1 <1
Volume (combined impingers) 17.2 mL

Sample Description: Matrix spike of 18515-7, Run 1, Impinger #1
QC ID: IB13IMP Spiked with: 5 ug or @.55 ug/L of Formaldehyde

Total ug ug/L

PQL* 1. 64.

Result 148 . 159080 .

Original Result 240. 14009 .

Percent recovery*** @ 59 S S
Volume (split from I#515-7A) 9.1 mL .

*

Lab Certifications: CAELAP#1598, NYELAP#11177, UTEffg#E 142, AALA#0136-41.
#»Results listed as 'ND’' were not detected at or above the listed PQL -
(Practical Quantitation Limit). Results listed ag N/A have chculatlons %hct
are not applicable. §
Corrected result is listed as the average field blank subtrccted from the'
result, unless denoted by **.

»»Corrected result is listed as the reporting 11m1t (5 g multlplled by the
average field blank) according to CARB 4308, section 1%.9.

#»##Matrix spike was spiked too low for accurate quantitation. Differences in
percent recoveries are due to different impinger volumes. T

Respectfully submitted,
g23/@82/92 COAST TO COAST ANALYTICAL SERVICES

HPLC 8225-16 .W
IB13FORM Wé
FORM1,1992 Mary Havlicek,

President

Petro Chem Environmental Services, Ims.

o
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Coasy 10 -

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

coasT

ANALYTICAL

San Luis Obi Division
SERVICES =Pe

141 Suburban Road, San Luis Obispo, California 93401

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

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

Terry Rowles Lab number: 16515
Petro Chem Environmental Daote received: @2/87/92
3207 Antonino Ave. Date sampled: g2/94/92
Bakersfield, CA 933¢8 Sampled by: Mark Ready
Date extracted: #2/13/92
Project: Bechtel K-36 LTS-1 Extracted by: Mark Diehl
Date analyzed: ©2/25/92
Analyzed by: Mark Diehl

Lab number: I@515-8 Sample Description: Run 2, impingers #1 & #2
QC ID: IB13IMP

Formaldehyde Acetaldehyde Acrolein

Total ug ug/L Total ug ug/L Total ug ug/L
PQL* 1. 60. 2. 129. 2. 129.
Corrected Result 490. 20009. 19. 409. 1@ . »» 850 . *»
Result S@6. 2¢009. 19. 499. ND. ND.
Average Field Blank 6. 430. ND. ND. 2. 176.
Sample/Blank Ratio 83.3 46.5 19. 400 . <1 <1
Volume (combined impingers) 24.7 mL
Lab number: I18515-9 Sample Description: Run 3, impingers #1 & #2
QC ID: 1IB13IMP

Formaldehyde Acetaldehyde Acrolein

Total ug ug/L Total ug ug/L Totol ug ug/L
PaL* 1. 60. 2. 129. 2. 129.
Corrected Result**  240. Su@d. 62. 2600 19, #» 850 . #*
Result 259. 10000. 62. 26008. 4. 160.
Average Field Blank 6. 439. ND. ND. 2. 174.
Sample/Blank Ratio 41.7 23.3 N/A N/A 2.9 g.94
Volume {(combined impingers) 24.3 mL

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).

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,

93/02/92 COAST TO COAST ANALYTICAL SERVICES
HPLC 9225-17 ,
IB13FORM CW W
FORM1, 1992 y

Mary Havlicek,
President

Petro Chem Environmental Services, Inc.
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CoasTt 10 .-

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

Coast

ANALYTICAL
SERVICES

San Luis Obispo Division

Terry Rowles

Petro Chem Environmental
3297 Antonino Ave.
Bakersfield, CA 93348

Project: Bechtel K-36 LTS-1

Lab number: I@515-4
QC ID: IB13IMP
Formaldehyde
Total ug
PQL* 1. 60.
Result 6.
Volume 15.3 mL
Lab number: I@#515-5
QC ID: 1IB13IMP
Formaldehyde
Total ug
PQL~ 1. 64.
Result 11.
Volume 12.9 mL
Lab number: I@gS15-6
QC ID: 1IB13IMP
Formaldehyde
Total ug
PQL* 1. 63.
Result ND. ND.
Volume 12.2 mL

Average Field Blank 6.

Lab Certifications:
*Results listed as 'ND'
(Practical Quantitation Limit).

83/82/92
HPLC @225-11
IB13FORM
FORM1, 1992

Sample Description:

ug/L

380.

Sample Description:

ug/L

924.

Sample Description:

ug/L

439,

141 Suburban Road, San Luis Obispo, California 93401

Lab number:

Date received:
Date sampled:

Sampled by:

Date extracted:
Extracted by:
Date analyzed:
Analyzed by:

Blank #1 DNPH

Acetaldehyde
Total ug ug/L
2. 129.
ND. ND.

Blank #2 DNPH

Acetaldehyde
Total ug ug/L
2. 129.
ND. ND.

Blank #3 DNPH

Acetaldehyde
Total ug ug/L
2. 128.
ND. NOD.
ND. ND.

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

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

18515
92/87/92
g2/84/92
Mark Ready
@2/13/92
Mark Diehl
@g2/25/92
Mark Diehl

Acrolein

Total ug ug/L
2. 129.
3. 22¢.

Acrolein

Total ug ug/L
2. 129.
L. 29¢9.

Acrolein

Total ug ug/L
2. 128.
ND. ND.

2. 179.

CAELAP#1598, NYELAP#11177, UTELAPHE-142, AALA#0136-01.
were not detected at or above the listed PQL

Respectfully submitted,
COAST TO COAST ANALYTICAL SERVICES

Mary Havlicek,
President

W@W

Petro Chem Environmental Services, Inc,
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Air, Water & Hazardous Waste Sampling, Analysis & Consultation
Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories

CoasT . 1O -

CoasT

San Luis Obispo, CA * Goleta, CA * Benida, CA + Camarillo, CA « Newport Beach, CA » Valparaiso, IN
ANALYTICAL

SERVICES

Terry Rowles QC Batch ID: IB13form
Petro Chem Environmental Date extracted: 92/13/92
3287 Antonino Ave. Extracted by: MD
Bakersfield, CA 93308 Date analyzed: g2/29/92
Analyzed by: MD
Method: CARB 430

LABORATORY QC SPIKES AND BLANKS

FORMALDEHYDE
Spike amount Result % Recovery
Total ug ug/L Total ug ug/L
Spike 1 19 1499 9.6 960 96
Spike 2 10 1900 8.9 806 89
Spike 3 5.8 5090 3.8 760 76
Spike 4% 5.6 5S¢0 1.3 139 26
Reagent blank NS NS 1.1 119
Formaldehyde
Practical Quantitation Limit: 608 ug/L
Response factor: 2 ng/mm
Average % recovery: 84
Standard deviation of % rec: 11

Relative standard deviation of % rec: 13

Lab Certifications: CAELAP#1598, NYELAP#11177, UTELAP#E-142, AALA#0136-@1.
*Results listed as 'ND' were not detected at or above the listed PQL
(Practical Quantitation Limit).

»#Spike result was not used in statistical calculations. A gross error was

suspected.

Respectfully submitted,
23/02/92 COAST TO COAST ANALYTICAL SERVICES
IB13FORM

FORM1, 1992 W@ M

Mary Havlicek, Ph.D.
President ‘ ‘
Petro Chem Environmental Services. Inc,
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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
sampie 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 samplie container. The contents of the impinger and
distilled water rinsings were recovered into a villi viai; the vial was completely
filled. .

The samples were stored out of sunlight, packaged and sent to the analytical
laboratory. The bag sample was analyzed within 72 hours of sampling by EPA
Method T0-14, GCMS. The condensate sample was analyzed within 7 days of
sampling by EPA Method 8260 GCMS.

A bag blank (zero grade nitrogen) and condensable blank (distilled water)
were included with each sampie set. The resuits of the field blank were
reported as ug/cm assuming that a sample voiume (average of stack sample)
was puiled the sample system.

Sampling Diagram

STACK

WALL - VACUUM LINE
SAMPLE LINE
PILTER
{GLASS woOL) NEEDLE
rROSE W VALVE
MALE QuUICX 3
corit RS d(}
8 CRIARCOAL
TUBE
Pune

(1. w0 cucx

16d SATH
SR=allt

RIGID LEAKPROOF CONTALIMER

Petro 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 immediataly
by a double midget impinger system containing 0.1N NaCH 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 assembiy
was located downstream of the Photovac and provided continuous flow of sample
past the Photovac.

Prior to sampling the Photovac was calibrated with a known standard and the
calibration was confirmed to be within the requirements 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 recalibrated 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 analyzed as a system bias or spike check. The value was compared
to the initial in-house calibration.

A minimum of three stack samples were anaiyzed. Upon completion of stack
analysis a final fieid 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 Qlass Wool

Preasure
Vacuum  Qauge
Elowmaeter Rellet Vacuum

Vaive Line

NaGOM Water
impinger ‘m’lﬂﬂ.f

imoingers requirec wnen O\\
sampling acigic gas streems Rigid Contained : :

PHOTOVAC

ecencnscn/anccnnrend

0
.
.
.
)
.
'
»
[
.
L

PORTABLE GC

Petro Chem Environmental Services, Inc.
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) FORMULAS

1,3~Butadiene
AVERAGE
n
2 %
. - =]

=
n

STANDARD DEVIATION

] 2
” Z(Xy -X)
1=
s n=1

RELATIVE STANDARD DEVIATION
RSD-% = .; x 100

. RESPONSE FACTCOR

RF = area
concentration

CORRELATION COEFFICIENT

R = A2
REGRESSION LINE EQUATION

7-C¢bx

GAS DILUTION CONCENTRATION CALCULATION

X ¢c= ¢
-]

Where:

Flow setting of calibration gas
Fiow setting of dilution gas
Concentration of calibration gas
Concentration of new gas blend

anoe
" na

Petro Chem Environmental Services, Inc.
~-94-



CARB METHOD 429
PAH

CARB METHOD 429 SAMPLING

The sampling apparatus consisted of a quartz nozzie, 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,O, dry, and silica gel. Pitot tubes and a stack gas thermocoupie were
attached adjacent to the sampie probe.

Prior to the testing all sampiing equipment was cleaned with successive rinses
of scapy water, tap water, chromic acid, distilled water, methanol, hexane, and
methylene chioride. All sampie containers were new and pre-cleaned by
rinsing with methanol, hexane, and methylene chloride. All chemicais 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 filter holder, the probe/nozzie/filter was put together, all
sampling equipment was sealed with hexane rinsed foil and transported to the
stack for assembly.

The sampling equipment was assembled 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 sampie recovery.

A field blank was similarly treated: charged, transported to the stack, leak
tested, disassembled, and transported to the mobile laboratory for sample
recovery. No additional gases were puiled through the field blank train.

SAMPLE RECOVERY AND ANALYSIS

The fliter and nozzle were separated from the probe. The probe was tilted
and rotated while brushing three successive times and rinsing with methanol,
hexane, and methylene chloride. 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 sample bottle.

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

All impingers were disassembied 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 methyliene 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 bianks. All samples were sealed, fluid levels marked,
labeled, and logged on a chain of custody form. The samples were piaced in
a shipping container. All liquid samples were stored under blue ice. All filter
samples were stored under dry ice.

The sampies 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 by 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 Environmental Services, Inc.
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CARB Method 429

PAH SAMPLING TRAIN
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CARB METHOD 430
ALDEHYDES

SAMPLE RECOVERY AND ANALYSIS

The sampling apparatus consisted of a heated quartz 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, methyiene 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 ml DNPH/ 1 mi H,0 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 similarly treated however, no gas was
sampled through them. A sample spike was performed by the analytical

laboratory by dividing a stack sample in half and performing a matrix spike
on one half.

DSCF = Viisua)

DSCM = DSCF x .0283

MW

LBS _ PPb x MW x DSCFM x 1.581 x 107
HR 7000

Petra Chem Environmental Services, Inc.
_98-



Sampling Diagram

CARB METHOD 430

ALDEHYDES
(con’t)
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PETRO CHEM ENVIRONMENTAL SERVICES, INC.

DRY QAS METER CALIBRATION

DATE: 1-29-92 AMBIENT TEMP (°F): 46
TECH: DM BARCMETRIC Pbar: 29.74
TEST METER ID#: S5M 104584
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 10.05 7.34 10.01 10.01
TOTAL 10.08 7.34 10.01 10.01

FIELD GAS METER
VOLUME CF INITIAL 805.50 819.90 828.40 839.80
FINAL 815.52 827.37 338.81 850.28
TOTAL 10.02 7.47 10.41 10.48

STD TEST METER
TEMP (°F) 46.0 49.0 46.5 53.0

FIELD GAS METER
TEMP (°F) IN 51.0 52.0 53.5 53.0
ouT 36.0 39.0 44.0 49.0
AVERAGE 43.5 45.5 48.8 51.0

STD TEST METER
PRESSURE (*H20) -1.30 -0.80 -0.30 -0.15

FIELD GAS METER
PRESSURE (*H20) 2.33 1.29 0.52 0.20
FIELD QAS METER, Mct 1.007207 0.987329 0.979078  0.967069
FIELD AVERAGE Mcf: 0.985170 | H@: 1.3081
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Patro Chem Environmental Services, Inc.




PETRO CHEM ENVIRONMENTAL SERVICES, INC.

DRY GAS METER CALIBRATION

DATE: 3-18-92 AMBIENT TEMP (°F): 59
TECH: BDM BAROMETRIC Pbar: 30
TEST METER ID#: S5M 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 10.06 7.31 10.14 10.01
TOTAL 10.08 7.31 10.14 10.01
FIELD GAS METER
VOLL_JME CF INITIAL 648.00 638.40 659.10 670.30
FINAL 688.20 645.82 669.58 680.76
TOTAL 10.20 7.42 10.48 10.48
STD TEST METER
TEMP (°F) 57.5 57.0 §7.5 680.0
FIELD GAS METER
TEMP (°F) IN 61.0 58.5 62.5 85.0
ouT 49.5 51.5 55.5 60.0
AVERAGE 55.3 55.0 59.0 82.5
STD TEST METER
PRESSURE ("H20) -1.30 -0.60 -03.30 -0.15
FIELD GAS METER
PRESSURE (*H20) 2.30 1.25 0.51 0.20
FIELD GAS METER, Mcf 0.991129 0.983042 0.983688 0.975525
[FIELD AVERAGE Mcf: 0.9858486 | | H@: 1.2829 |

Petro Chem Environmental Services, Inc,
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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 o°F ml sec L/min
5 a 5.00 68.00 500.00 5§9.81 0.50
b 5.00 68.00 500.00 60.52 0.50
c 5.00 68.00 500.00 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 0.38
b 4.00 68.00 500.00 79.22 0.38
c 4.00 68.00 500.00 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 68.00 500.00 105.29 0.29
2 a 2.00 68.00 500.00 158.09 019
b 2.00 68.00 500.00 157.88 0.19
c 2.00 68.00 £00.00 158.30 0.19
AVG 2.00 68.00 500.00 157.99 0.19

Petro Chem Environmental Services, Inc,

-103-




Method 430
Post test Rotameter Calibration

FLOW ROTAMETER CALIBRATION

ROTAMETER # 01
DATE: 2-18-92

Pbar 29.39 "Hg
ROTAMETER TEMP VOLUME TIME RATE
SETTING °F mi sec Limin
5 a 5.00 82.00 500.00 §9.76 0.50
b 5.00 82.00 500.00 61.12 0.49
c 5.00 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

Petro Chem Environmental Services, Inc.
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CHAIN OF CUSTODY RECORD
submitted to: ALTR LARS

ANALY

COMPANY LOCATION/UNIT N,

RecHTEC k-36 TS~/ /vt:
REPORT NO. AMPLER S

16 -84A Marlc T~ ReADY /:f
METHOD REPORT ATTN. PO# §

420 - PAH ~ | Terry owles g
Ngnﬁ.g__q__m_lﬂszs?plzn TD:;:I_QUQ, |Eiltgr
A-00 | F1/727 B/a -39 X
A-10) |ProRe < Moeale flsnk W | x (
A-102. |CortoenseR? Rense R/anke ¢ x 2| CAmep sife
4103 | Frpsr TPINGER BNk | v | * \ '
109 | Seroned) I PINgER. Blnk w | € )
A0S | Resinv @A Bk T 2r) x| «

Hexards Blnmk \ w X

A-102| Merapnor. Elark R
4407 | MeCla Blagr v
A 09| DisT Hw0 BIANK NP
COMMENTS: .

Ampeyse Wirsid 7 DAYS OF Collecrron

.|

ELINQUISHED BY DATE RECEIVED,BY: o=, . /. /277 DATE
r 2-7-7n ) /e — 2-8-72

RELINQUISHED BY: / DATE d RE?EIVED gY: DATE]

RELINQUISHED BY: DATE RECEIVED BY: DATE

PETRO CHEM ENVIRONMENTAL SERVICES, INC.
3207 Antonino Avenue, Bakersfieid, CA 93308
(805) 327-7300 FAX (805) 327-3458
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CHAIN OF CUSTODY RECORD
Submitted to:_ALTR LABS

ANALY
$
COMPANY | OCATION/UNIT S
RecHret k-36 LTS~/ Ji‘
REPORT NO. SAMPLER <
10 ~ 34 St 75 ReRDY i
METHOD EPORT ATIN. PO* §
439 - PAH - | Terey Rewles S

Sampie Sample Fample

No. /1D _Description ig. |Filter

A | Frere #/ 244-T2 « ™\

A-2 | Proge ¢ Nosde &/ i )

A-2 |conaenser Rese =/ ol . ’

4 -5 | Sevono Impriaer®/ E \

A -6 | Resipe 7RAE W/ (Trar @ 3 i X

A-F | Arze #2 (-1 X

A -8 | Prase { Neule #2 & x /

/}'J7 ¢:5vpénawle&MﬂT¢‘21 " x >> C}J11Egﬁ5/7

10 \asr Zmprivea. *2 v X \

A~(] | Sexervs Lnipipeertid. v |« )

%2 2eare 2P 22 2P = )| x |/

COMMENTS: |

AnaLy e wirway F DAYS oF QollecTioN
RELINGUJBHED Y3/ DATE | RECEIVEDAY: ZeoAA A BATE
2472 ' _%/,5'« Sz 2-392

RECINQUISHED BY: DATE RECEIVED BY: DATE
rsuuou:snso BY: DATE RECEIVED BY: DATE

PETRO CHEM ENVIRONMENTAL SERVICES, INC.
3207 Antonino Avenue, Bakersfieild, CA 93308
(805) 327-7300 FAX (805) 327-3459
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CHAIN OF CUSTODY RECORD
Submitted to: AlT (ABS

Maﬁﬁ‘ZL withaua ? AC'.DYJ og cﬂc Q*U:S“—.

ANALY
COMPANY LOCATION/UNIT
BecHTEL 36 LS/ 5
EPORT NO. AMPLER
6 - 84 SMarke T jeendy
METHOD EPORT ATTN. PO#
Y29 - PAY - r7‘c-7z/27 Rowles £
Sample Sample Sample ‘
No./1D _Description ig, |Filter |
4- 12 | Elter 3 2 -5-R X
-0 ppoge-é,\[au/e' 3 v < / ]
A-15 |Conpenser Runse *2 i ( \ QQE“V
A-16 Fi,esrj'rn/lm %3 o £ ?
417 | Sezond Inpingy” #3 | x \
A-1T | Resw nt #3 (P = 4 ) | ¢ N )
COMMENTS:

‘ 2
RE HE : DATE RECEIVED BY~ s -2 ZZDATE
N | PR 252

ELINQUISHED

BY: DATE RECEIVED BY: DATE

E LINQUISHED

BY: DATE RECEIVED BY: DATE

PETRO CHEM ENVIRONMENTAL SERVICES, INC.
3207 Antoninc Avenue, Bakersfield, CA 93308
(805) 327-7300 FAX (805) 327-3458
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CHAIN OF CUSTODY RECORD

submitted to:(ngsr 70 CoRST

ANALY
COMPANY | OCATION/UNIT GRS RIS Y

B ecHTEL | K-26 LTS~/ = '
REPORT NO. FAMPLER Qv 8 9 ’%0 2

10 - 999 Sk 7~ =Y S F, ] .59 9"{?

s ol ol 243y

METHOD _ REPORT ATTN. PO# S 35 S S qf £ ,g,.., ? d

Y 30) =~ Formncockybe /Ry /?aw/es \77°C § e K et 5“3"‘-3«.
Sample Sample ampie
No./1D _Description ig, |Filter |

! Blamk */ DnPH 1->-92| x X | x| >

2 R arck M 7 L-T-92| K ¥ | =] x

3 g/ﬁNA 3 u r-r-12] ¢ w | =% | %

& Lmp w Run ™/ DMPH " r ? . x 1% | x

== vﬁrﬁﬂi‘v

s Imyp #2  Run 2 i cr ® :S

6 Zmp ¥ | RonH2. ! < A ., < | w | %

7 | Zmp w2 P2 v s e | N\

7 | up =t Ron¥S " R Aas ke x | = |A

9 | ZTmp 2 RunFS <S8

" ngaw\. mak v sm\:z,
o Ha ar? swr?li—
6/0\ mN?'&f‘*L

COMMENTS:

e blames exdkvack QMGQ.Q}_C, ..J.‘de\ 2%y ,&a@o«* /Ao/lk
(of gawg\lo Q\Auacf t (A U"&“"" ?A““@ QCQ‘D'* /»6/‘&' ‘L -(-o‘\al/,.s

RELIN ED AY: DATE RECEIVED BY: DATE
A SAL { a.{%
ELINQUISHED BY: DATE RECEIVED BY: DAT
{ 32-6-%r
RELINQUISHED BY: DATE RECEIVED BY: DATE

PETRO CHEM ENVIRONMENTAL SERVICES, INC,
3207 Antonino Avenue, Bakersfield, CA 93308
(805) 327-7300 FAX (805) 327-3459

Petra Chem £nvironmental Services, Inc.
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1 772

Do

CHAIN OF CUSTODY RECORD

submitted to:( mssr 7o CoRsST

L5745

ANALYSIS REQUEST

COMPANY LOCATION/UNIT

B ecHTEL K-36 (TS -/
REPORT NO. SAMPLER

10 - 249A ek 77 Epry
METHOD REPORT ATTN. PCi#

Y30 = [ermacwesrie| 7cpny JRoodes
Sample Sample Sample | _
No./ID Description Date Lig. |Filter

/ Blarik */ DNPH -39

> | Rrak P r L-7-92.| »

3 g[ﬂ.NA -3 u 192 «

& Zmp *( Run */ DMPH 7 ”

s |\ zmp #2 Run 2z ' er J

6 | Zmp ¥ Runez no|x

7 Imp # 2. Eun B2 v v | =

7 | zmp =l Ron¥S o x

7 | Zmp 22 RunFES 1 | x

2 Bnboon mabviw spleel

'Log S.ANV‘,O(L

ONJ
g/q_ ca MBS { '\L
Iid -
COMMENTS: ‘ . r o . Sl Sante .
for Llam'es e<\.‘,k<_"( + W\Q.QQ'LC, Sidaa 28hs <.‘.. t /A:)[L
' 0
-C;M gow.p\to 2. ‘w&vd t MAQSE.L/ W&‘\“‘- _‘i’é“«aﬁ aﬁﬁ"k /‘&‘ T '('b"lwk/bus
RELIN ED BY: DATE RECEIVED BY: DATE]
RELINQUISHED BY: DATE RE 7 /79? DATE'
{ 3-6-&A 1 / 2 TS TS
RELINQUISHED BY: DATE ,RECEIVED gY: DATE

PETRO CHEM ENVIRONMENTAL SERVICES, INC.
3207 Antonino Avenue, Bakersfieild, CA 93308
(805) 327-7300 FAX (805) 327-3458
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TCSIS

Submitted to:
NALYSIS REQUEST
COMPANY LOCATION/UNIT
BeckTEL . k-36 - = LT57
REPORT NO. SAMPLER
(0 - g4 ARk T. 2ER0Y
METHOD REPORT ATTN. Tros
22 ~ VoA Tzppy Bwles
Sample \ Sample Sample R
NQ.ZIQ Description Dal:' iq. |Filter R
+ 1 Non ConpensABee #/ V¥ X 1
: ; ar e <[ 2
7 L 2 #2 B X -3
SOMMENTS:  Gas Analopa Vit 33 hes  Repovt a3 ppb om ¢ /b-;/c.p\
Repoet withivw 2V day S
EL?W; Z DATE RECELVED BY: DATE]
// i ( _— 2 /5ar
RELINQUISHED BY: / DATE RECEIYED BY: DATE
: /o 7/ /,«",
L X — a-Ce-al_ //-//,C//’([é( P o DD SIS _j
REL:@OUI HED BY: DATE /RECEIVED BY: DATE;

PETRO CHEM ENVIRONM
3207 Antonino Avenue,

(805) 327-7300
=110

ENTAL SERVICES, INC.
gakersfieid, CA 93308

FAX (805) 327-3458

Petro Chem Eavironmental Services, inc.



CHAIN OF CUSTODY RECORD

o/ L]
§ §
Submitted t0:(pasT 77 CotS7 § X

ANALY e E
1 N
COMPANY L OCATION/UNIT ) 5 3
BechTE K-70 30R /. /}4 X0
REPORT NO. SAMPLER ¢ g‘er éf: e
0 -g499 Wisric 77 Leady g fg‘g,
METHOD REPORT ATTN. PO# g 2 f Y
UOA - Y22  |T7zpey Bru/les £ &
Sampl Sampl Sampl S |
Qmapoe Descar’?ppgi::n D:;:_‘: ° ig. |Filter Et 5 f %3_5:_
(O |Condansoble &/ 26-92] ¢ X — =
14/ |Condensable #2 L ¢ —| &
(2 |Condensable *3 0 |k » |7
13 |Condsusable Rlank v | K < —|&
17 |New(onpansmBle #/7 | v X |x — |
(5 | Mo Concperesnle #2_ v K |x —| 2
(6 |Neorc (LONDEINSARLE#3 “ X |« —|S
[F | NonConcoersa8ec Slanlel X | < — |4
z | Condensable *( 259 | ¢ K —19
3 | Gadensable 2 v |x x —|lo
& Coﬂd_@ﬂS&bce *3 Ji X X —i |
OMMENTS: —as ANACYSIS wiTiN #2- 43 /?c-,'w/lr As ﬂ/)i and /“;/cm
REPoT l«//}'ﬁllﬂ& /22( , DAys
RELINGUISAED B7; DATE RECEIVED BY: _ DATE
z-6-12 | 2pn Y, 2oz sz
ELINQUISHED BY: /| DATE RECEIVED BY: 1 DATE
RELINQUISHED BY: DATE RECEIVED BY: DATE

PETRO CHEM ENVIRONM
3207 Antonino Avenue,

ENTAL SERVICES, INC.
Bakersfieid, CA 93308

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

-111-
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DISCUSSION

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

Mark T. Read
March 26, 1992

Petro Chem Environmental Services, Inc.
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ALTA Analytical Laboratory

Batch ID: M——

Samples Arrived by: o’ /% ﬁ)( PressS

| 2. Airbill Present? Number thé 41—2-430 72‘/ X I,
u 3. Shipping Container is Intact? \C j
IL:;. Custody Seals Present? Number . >([
If yes, are they intact? /{/ ( /—\’
S. Sample Containers Intact? ><
ls. Shipping Preservation: Ice/@}lone

ll?. Temperature: é OC.

8. Chain of Custody Present? 7(

9. Discrepancies in chain of Custody?

X |
Name:__ /| ﬂ’% Date Rcv'd: 2’{.?}

Comments:

Fetro Chem Environmentai Services, Inc.
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ALTA Analytical Laboratory

Batch ID: ZZ (2{ ). 9

2. Airbill Present? Number ?‘/@273373 k 1,
3. Shipping Container is Intact? >< I,
4. Custody Seals Present? Number X‘
If yes, are they intact? _ /U ‘A’
| 5. sample Containers Intact? >{

i 6. Shipping Preservation: Ice/@htone

| 7. Temperature: é OL "

| 8. Chain of Custody Present? X u

Discrepancies in Chain of Custody? X "

Packing Retained?

Comments:

Petro Chem Environmental Services, Inc.
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ALTA Analytical Laboratory

Batch ID: _[LQé&

Samples Arrived by: ’ / EX:%
2. Airbill Present? Number ﬂjpé 213[ Qés >( ,

3. Shipping Container is Intact? 7(

Custody Seals Present? Number >( ,

If yes, are they intact? /V / /4- | "
Sample Containers Intact? >( 7
Shipping Preservation: Ice/ luag/None ”
Temperature: é }/ j’
Chain of Custody Present? ><
Discrepancies in chain of Custody? )< 1
Packing Retained?

Name:_,%/z‘ Date Rcv'd: Z'/S,'Z

Comments:

Petro Chem Environmental Services, Inc.
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ALTA Analytical Laboratory

Batch ID: M

Sample -In Che ist Yes No

1. Samples Arrived by: f; EA" Pe s

2. Airbill Present? Number ‘/’%;&23/ ?‘/O ><' H
X

3. Shipping Container is Intact?

4. Custody Seals Present? Number >< ll
If yes, are they intact? /\/ (ﬁ
% S. Sample Containers Intact? 7( ”

qj. Shipping Preservation: Ice(:?[ue I}e one
7.

Temperature: ’70

8. Chain of Custody Present? >(

H 9. Discrepancies in cChain of Custody?

S
10. Packing Retained? A / +4 (4{- ~ J
Name:p//ﬁj%% Date Rcv'd: z/?/z’z'

Comments:

¢ Tk condimats mmat MHonke. _dorpl T.0
y-21 son e Ao

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

-116a~ Petro Chem Environmental Services, Inc.



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 model BC precision gas blender
with mass flow controllers. A summary of certified gas
concentrations, gas biender instrument settings and biended
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.

-116b- Petro Chem Environmental Services, Inc.



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

-116¢c- Petro Chem Environmental Services, Inc.



Method 422.102 1,3-Butadiene

Linear Regression Analysis

Regression Output:
Constant -0.1840861
RNd Br of Y Est 0.8797852
R Squared 0.9992079
No. of Obeerwations 4
Degrees of Freedom 2

X Coefficient(s) 0.0023091
d Err of Coef 4.597E-05

322 2.50688
5.86 6.0704
317 32.6248
577 57.1779

-116d~ 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/9) RUN 1 RUN 2 RUN 3 AVERAGE DEVIATION
3.22 1200 1200 1200 1200.00 0.00
5.86 2700 2700 2700 2700.00 0.00
31.7 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 FACTOR 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
317 2.2168E-03 2.2324E-03 2.2482E-03 2.2325E-03 1.5722E-05
57.7 2.3286E-03 2.31738-03 2.3266E-03 2.3235E-03 5.3047E-06
RF AVG= 2.3524E-03
RF STDDEV.=  0.0002283882
RF RS = 9.75%
-116f- Petro Chem Environmental Services, Inc.




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 (IJmin.) 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

-116g- Petro Chem Environmental Services, Inc.



FORMULAS

AVERAGE

STANDARD DEVIATION

[} 2
Y -3
1=

s= .n-1

RELATIVE STANDARD DEVIATION
RSD % = 2 % 100
x

RESPONSE FACTOR

area

RF = .
concentration

CORRELATION COEFFICIENT

R =R
REGRESSION LINE EQUATION

Y =C + bx

GAS DILUTION CONCENTRATION CALCULATION

+bxc=d

Where:

Flow setting of calibration gas
Flow setting of dilution gas
Concentration of calibration gas
Concentration of new gas blend

QOO

-116h- Petro Chem Environmental Services, Inc.



LIMIT OF DETECTION
LOD={Al+3s
Where:
A=the least squares intercept
("C" in the regression output table)
s=the standord deviation of replicate determinations
of the lowest standard

LIMT OF QUANTITATION

LOQ= 3.3*.0D

MILLIVOLTSECONDS

mvS= VS * 1000

~-116i- Petro Chem Environmental Services, Inc.



3.22ppmv 1,3-Butadiene

Calibration Gas Standard

PHOTOUAC PHOTOUAC PHOTQUAC

s 3 . 1 s 1
s 2 . 2 a 2
s 3
s 23
11
L'y
s 8 s 3
19
> s J s 3 | 2N |
s 8
s 3 Y L3 )
.18 .3 T
3
]
[ 2 4 s 12
13
s @ 1 ﬁ
sSTP e . sTOP s e
SMTLE LIDRARY | JAN 28 13892 @tle b1 Ay N SAPLE LIDRARY 1| JAN 23 1302 2034
wLTSIS 8 "  BUTADIDSE SMVLE LIBRARY | JAe 26 1382 @t o MULTSIS & < o
INTERAL TEI 28 PERFORNANCE AALTSLS 8 43 RTROIING INTEMWL. TEIW 280 PERFORNTANCE
MIN 1808  EUMLATION INTERYAL TEIW 28 PERFORPANCE -y
;min 1988  EUALLATION 1988  CUALUATION
arrseY .8 W
QAT SPEED 1 v OFFSET “o OFFSET “ws
a“ort SDeS. 1B 18 2 swWwiee QWRT SPLID 1 efstiin - ] 1 eftemin
M S  Pereent K0PL SENS. 19 180 2 musfee AOPE SDeS. 19 18 2 svSes
RINIFAM AREA 308  svSee HENOOU b 3 Peveent uIooM v S  Peveent
TINER CELAY 8.0 See RINIM AREA 308 wuSes NINITUR ANEA 308 oVSes
AWLTSIS TINE  388.0 See TINER CELAT 48.8 See TINER OELAY 49.0 See
crag TIne 8 ma MALTSIS TINE  308.4 See AWLTSIS TINE  396.8 See
craxg Tine 18 Me oYLl TIng 12 Ma
COvOUND WVE  PEAK R.T, AREATPT
COreroung vt PEM R, T, ARIAPPN CONPOLMG Wt PEAX R.T. AREA/PPT
DA = .S 1.2 US
ag ' TN 2 8.2 (.2 us o r 2 BB.t j.2 US
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5.86ppmv 1,3-Butadiene

Calibration Gas Standard

PHOTOUAC

-

SAPFLE LIBRARY 1 Jem 23 1382 19133
MeLTSIS & 13 SUTAGIENG

INTER., TEW 23 PERFORPANCT

[ 1] 1088  EWALUATION
oFFsET 1.8 av

Rt SPEED 1  eftrfin
NOPE 3EMS. 18 10 2 murSes
W$INODM - S Peveent
RINITRR AREN M wvlee
IR DELAY 48.3 Ses
AULTSIS TINE  388.9 See

CYeLE TINE 19 ne

COPCI0 et PEMX R, 1. AREA/PTT

wercam : 72 27 v

PHOTOUAL

sty

s 1

;M o8 CUALUATION
OFFSET 4,0 W

OwnY SPEID I sffie
KROPE DN 18 18 2 mistes

e ve- 3 Pereent
AINIMN AREA MWE  sustes
TIRER OSLAT 48,0 See
MeLTSIS TINE  308.3 Ses
crag TIng 18 ma

coressa g e R, J.  WEAPTT

PHOTOUAC

L I 3

e 1090  CUALLIRTION
orrsET 4.8 o

QwaT SPEAD 3 evnie
SLOPE SENS. 18 19 T musSes
WINOOM oo 3 Poereent
aINIMUn AREA 308 eules
TINER CELAY 0.9 See
mweTSIS TINE  390.8 See

crog TIne 18 Ma
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IPHOTOUAC]

L )

) —
s 3
< 3 o
s 3
39
\ ..
s 3
¥ 4
.2
i X
2WPLE LInneny JAN.28 1392  giae
DreIs 2 40 mureoing
T, e 23 PERFORRANCE
Ll 1989  ueunrion
orSIT LW
Qwar sprmn 1 enma
m SENS. 918 2 “rsee
Wiraou "o s Pereont
nintrn anga |8 s
TIMR ogLav 0.8 e
MULTSIE TINE  398.0 See
ne 18 mua
OWCL0 Wit rgax 2., epzacree
,_.,.,; ." 2 .4 (4.2 ug
8 244.2 8383.5 aiS

31.7ppmv 1,3-Butadiene

Calibration Gas Standard

PHOTOUAC]

s 3

9.2 4.2 ug
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PHOTOUAC

AREA/ PP
74.2 4.8 ug

57.7ppmv 1,3-Butadiene

Calibration Gas Standard

PHOTOUAC

=

PHOTQUAC

BV

SAPLL LIBRARY | JAn 23 1382 2912¢
e, TIIS 8 2 aurmoing
INTERNN, TEFP 29  PERFORIWNCE

[ f{] 1888 EUALLATION
arFesSET “s

QWART PEiD 1 envtita
S0P SENE. 18 18 2 swrSes

HINOOM o= S  Pereent
niNlRn anga M8 oVBes

TINER omLAY 0.9 See
AMLTSIS TINE 980.8 See
CYoLE TInE 18 mMma

TR wwiE  PEAX R.T. ARCA/PPN
WeQOWN 2 28,7 MOV
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Scott Specialty Gases, Inc.

Shipped 6141 EASTON RORD FLUMSTEADVILLE FA 18949-0310
From: Fhone: 215-766-8861  Fax: 215-766=-0320

CERTIFICATE OF ANALYSTIS

FETRO CHEM ENY SERVICES FROJECT #: 01-345463
FO#*: 1673

207 ANTONINO AVENUE ITEM #: 010292Z0000 CL
DATE: 1/1&/92

BAKERSFIELD CA 93308

CYLINDER #: CAL10818 AMALYTICAL ACCURACY: +/-10%
REQUESTED BGAS ANALYSIS

COMPONENT ——CONC_MOLES —{MOLES) _

1,3-BUTADIENE S. FFB S.88 PFE

NITROGEN EAL RAL

MICROGRAY - TM

ANALYST: 4/<szag3k_f;;,,‘,wﬁ_\ APFROVED EY:

W

M.SIRINIDES/T.NEEME

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

-116n- Petro Chem Environmental Services, Inc.



] Scott Specialty Gases, Inc.

Shipped 6141 EASTON ROAD FLUMSTEADVILLE FPA 18949-0310
From: Fhone: 215-7&66-8861 Fax: 215=-76&6=-0320

CERTIFICATE CF ANALYSIS

FETRO CHEM ENV SERVICES PROJECT #: 01-3454%
PO#: 1&73
3207 ANTONINO AVENUE ITEM #: 01029220060 CL
' DATE: 1/1&/92

BAKERSFIELD CA <I308

CYLINDER #: CAL1093I7 ANALYTICAL ACCURACY: +/-10%

REQUESTED GAS ANALYSIS

COMPONENT __GONC_MOLES_ _{MOLES) _
1,3-BUTADIENE S0. PPB S7.7 PFPE
NITROGEN BAL BAL

MICROGRAV - TM

ANALYST: __~ 22 octidacacie APFROVED BY: é/{ % s

M.SIRINIDES/T.NEEME

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

-1160- Petro Chem Environmental Services, Inc
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COMPANY : BeeuTel

UNIT : K-36
DATE -9
REFORT : (o-94k4
ON-SITE DATA
T o 25
BUN Al . 24 s
TIME (Q:(% ~(7:25" (y:25- B0 Q340 ~/305
Vm Ory sampied gas volume, dct N Ak M - 102.28
Y Meter cailbration factor (mew# (Q0/ , [TU\ |, _fowm )~ Q¥S/1Q) 99S/20 RS20
Pbar  Baromerric Pressure, “Hg 2%.86 %86 _z8.y0
Pstatic  Stack static pressure, “Hg ~.55 ~55 -.5S
AH Ditferentiai meter pressure.“H20 Y .50 589
Tm Meter temperature, *F . (02 ks 9.4
RUN 1 RUN 2 RUN 3
CONTENTS | FINAL TARE NET FINAL TARE NET FINAL TARE NET
KO s 5 | 452.0 | 1445 1 s69.3 | qur3l12t00| s3smr | 9587 | 1.0
H20 e26.0 |626.0] 1O g0t | 6151 | s o |97 |c26.Y | 5.5
k0 yea.z | 9%#57| («F Is75¢ | 5131 | o | %20+ | 4gg.5 | 22O
Sthén 849.1 |€ennF+ | 202 | 217.2 | 80/.6 | (b | £89-7 | g32.57 | (3.4
Vie  veiume of H20, gms 163.5 | NS L {52\
BUN # . 73 <]
co2 % Dry Veolume 4,08 ¢ oF Yoy 5"
Q2 % Dry Voiume 12. 3 132,35 13. 6
N2 % Dry Volume
Cp Pitot tube coetficient (Pit___ = - ) L . &4 — B9
AP Avg P, "H20 [.12Y L2280 /.35
Ts Stack temperature, °F 3>+ 2% cod
As Stack area. sq. ft. 633 B> .77
Ds Stack diameter, inches 35.5 2S5 )_5;5’
On Nczzie diameter, inches .2/ L33 J33
Dur Sampling tims. min /%0 150 (BO
% IS0 Miniiso /00.2( 9.5+

Fiiter # ~ ~

Filter tare weights, gms —_

INITIA

CONTROL BOX#:

HI P e P
Diameters befcre disturb
# of points, towal
Overall (inches)

Avg P Duct Temp

After

Coupling Petro Chem Environmental Services. Inc.
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INTERNAL COMBUSTION ENGINE
SOURCE TEST DATA REP 353

DEPT 640 PATE 2-4-92
\COMP NO. |, _ - - - -
LOCATION |, ) - - - -
START TIME to:oo liitio 12:28 135 |2:850 |4:.10
END TIME |,,:5p |j2:10 1:28” | 2:35 | 3:50 |50
FUEL GAS METER DATA
COEFFICIENT oin - - - - -
STATIC 045 |[1.45 |19.95 |15 D45 | 45
DIFF. ci15 leis le.2 |eus |eco e o
MCF/D 719 [a0a [Des | 784 | Deo | Ted
COMPRESSOR OPERATION PARAMETERS
SUC PRESS: | 30¢ |375 [3co |3ed |3¢o  |3co
DISCH PRESS.quo 2690 2650 ettt |RGS50O 2650
RATED HP. | . . - - - -
FESTED HP. Higo | 4186 Yoo Hoo s Hrdée jH14¢
¥ LoaD ale) mlke) 24 Ny 2¢ | e
RFM 399 |34 | 347 | 3vg |34 348
-iggEKMANIFOLD 14.5 | 14. 8 14.5 14.5 (4.5 14.&
PRESS. 2:¢ | 29:¢ | 27.6 |28 [27:6 | 29-C
GAS PRESS. |, « | 29.¢"| 29.8 | 243 | 29.8 | 22.8”7
PRELIMINARY SOURCE TEST DATA (IN GR/BHP-HR AND LBS-HR)
EF GAS" &.c - - - - B ]
02 % 1%.95 |13.98 [13.95 |13.95 l13.5" |i14.0o
DSCFM 1St7% |15c%3 |15302 [1526D |1930¢ |1534 5
PPM Nox <6 95 85 miv) 55 3
LBSHR NOX| .49 |10.24 | 996 | 8.€¢ | .89 | 7.03
GR/BHP-HR | | , o 1.1g | l-on ‘97 [ l.os R
PPM CO 54 5 545 | sso 576 | 525 GCzo
LBSHR €0 1%¢.02 2378y |37.2¢ | 38.5¢ | 33.25] w21
GR/BHP-HR | 3.98 | 4.1y | 423 [4.38 | a.cy | #.¢y
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I.C. ENGINE SOURCE TEST REPORT

COMPANY - Maval Redrolgum Reserve TWol DATE - 2-4.a
APCD/EPA NUMBERS - 4091023 B
REASON FOR TEST - QA ir Toxscs TEST COMPANY - BPoT
EQUIPMENT DESCRIPTION - 5500 HP Tnaerse//-Rond
NOx CONTROL - CAT. CONV.  PSC___ PCC i~ 02
POLLUTANTS TESTED - PM___SO4___SO2____NOX_‘=_CO_t= H2§ HC
APPLICABLE RULES - 210.1__427____ VEE PERFORMED - YES.X_NO____
ENGINE LOCATION - _Qeer 235 /T305/R23 E
- o 3 2 S o 5 G
TIME loico |inae 12495 | 200 300 Y5
RPM 242 | 345 347 |3497 24e [ 348
HORSEPOWER Yigo |Hi8o |Hoo )l Yoot |4Y4i9g [4iye |
CATALYST TEMP.
=-45 J.45 2945 .5 748 9.
FUEL READING % — G- 15 Q.Z;_V '.15’4 qg.o
RATE 205 091 9gs | I8y | Deo | D6
PRESS. 1
SUCTION 295 275 | 300 | 3y | dco 36D
PRESS. 2
ss. 1 '
DISCHARGE PRE 2690 | 2690 2690 [ 2660 [ 2650 |2650 |
PRESS. 2
: T9a- 93
FUEL TYPE naters) gas AU Rate - 7724-5c % OF LOAD3#4- 9y FUEL COEF. .o ;7
Sic. 7
POLLUTANT SPAN GAS RANGE INSTR. ANALYSIS INSTR. MFG.
N Ox 2372 oO-25a Teco 1O
co
208.5 ©-lood Teco Y8
| oz 26-9 o-2s Teleduna
Oenke ¢ I
eperntine |[NOx  Y.r1-92 CO Y-|-97 ©2 M/A
SPAN / ZERO DRIFT ¢« 5% OF RANGE - YES ( ) NO( )
pe B 2 > Y S &
looC 1o 125 1.35 ‘ :
TIME o0 | e | e | 3| e [N ey
NOx 8¢ as 89 29 A5 16>
co
545 945 550 |s2o 525 1620
02 .
12:25°113.50 113.178 (13795 |[%.80 |14.0D

COMMENTS - H? tcken cvery othar ron (1!3:5*6C),
Fuel Metbtanr :.a.\-'br‘a"‘\'cn\ [2-19-9; w B

Petro Chem Environmental Services, Inc.
OBSERVER - YY ) Cm
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COMPRESSOR PERFORMANCE REPORT

BLCHTEL PETROLEUM OPLi.AT: w9,

Location : ELK HILLS, CA
Unit Mfr : INGERSOLL-RAND Model: KVR 616
Unit name: K36 Date: 4-Feb=-92 10:06:59
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 2ndStageln 10 1315.3 2889.3 61 231 18.35 783.9 181 84C
1cC 2ndStageln 10 1311.8 2896.4* 61 231 10.80 425.2 180 25T
2H lstStageln 10 362.8 1410.8 53 227 5.54 331.3 17 102¢C
2C lstStageln 10 364.0 1404.0 53 227 8.10 515.5 18 80T
3H lstStageln 10 364.1 1402.8 53 232 9.96 659.2 26 105C
3C lstStageln 10 364.0 1413.3 53 232 7.80 502.7 24 81T
4H 2ndStagePr 10 40.8 193.8* =27 178 .87 88.3 115 85C
4C 2ndStagePr 10 39.8 187.4%* -27 178 4.54 305.4 117 83T
SH lstStagePr 10 5.0 60.5* -15 83 .98 87 .8 -5 34¢C
5C lstStagePr 10 5.1 55.8* -15 83 .79 41.8 2 27T
6H lstStagePr 10 3.5 54.2%* -13 83 2.08 173.2 -3 32¢
6C lstStagePr 10 3.8 49.1* -15 83 .61 57.0 7 27T
Total indicated horsepower (IHP) = 3971 @ 347 RPM
Gas horsepower (GHP) = 4180 @ 347 RPM
Compressor total horsepower (BHP) = 4180 @ 347 RPM
Rated horsepower (BHP) = 5500 @ 35C RPX
Derated horsepower {(BHP) = 54335 for 347 RPN
Percent Load = 77%
* WARNING: Check the measured line pressures
Recommendations and Observations:
CONTINUOUS EMISSIONS MONITORING DURING AIR TOXIC EVALUATION.RUN 1 &

HP'S TAKEN EVERY OTHER RUN.

Analyst signature: Z222ezT
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COMPRESSOR PERFORMANCE REPORT

BECHTEL PETROLEUM OPERATIONS, INC.
Location ELK HILLS, CA
Unit Mfr INGERSOLL-RAND Model: KVR 616
Unit name: K36 Date: 4-Feb=-92 12:41:21
SERVICE CLR PRESSURES TEMPS CALC DIS T ROD
CYL (stage) SET Ps Pd SU DIS CAPACITY IHP DELTA LOAD
(=) (psi) (psi) (dg F) (MMSCFD) <(hp) (dg F) (%)
1H 2ndStageln 10 1250.5 2796.5 61 231 17.01 743.2 172 83cC
1C 2ndSctageln 10 1243.3 2809.3 61 231 9.99 399.6 171 25T
2H lstStageln 10 343.3 1326.0 53‘227 5.22 309.8 17 97cC
2C lstStageln 10 340.8 1329.4 53 227 7.64 484 .7 15 76T
3H lstStageln 10 345.3 1333.3 53 232 9.26 611.5 24 100cC
3C lstStageln 10 342.0 1338.0 53 232 7.28 478.3 22 77T
4H 2ndStagePr 10 42.8 199.4*% =27 178 .95 99.0 116 87cC
4C 2ndStagePr 10 40.1 193.6* =27 178 2.99 316.3 113 86T
5H lstStagePr 10 4.1 58.0* -15 83 .98 84.7 -6 33C
5C lstStagePr 10 4.9 59.6 -15 83 0.0 43.4 Unloaded 30T
6H lstStagePr 10 4.0 56.7* -15 83 2.30 175.9 -5 32C
6C lstStagePr 10 4.6 53.0% =15 83 .64 54.5 4 29T
Total indicated horsepower (IHP) = 3801 @ 346 RPM
Gas horsepower (GHP) = 4001 @ 346 RPM
Compressor total horsepower {(BHP) = 4001 @ 346 RPN
Rated horsepower (BHP) = 5300 @ 350 RPM
Derated horsepower (BHP) = 5443 for 346 RPN
Percent Load = 74%
* WARNING: Check the measured line pressures
Recommendations and Observations:
CONTINUOUS EMISSIONS MONITORING DURING AIR TOXIC EVALUATION.RUN 3 &

HP'S TAKEN EVERY OTHER RUN.

Analyst signature:jy%a{gi
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COMPRESSOR PERFORMANCE REPORT

BECHTEL PETROLEUM OPERATIONS, INC.
Location ELK HILLS, ca
Unit Mfr INGERSOLL-RAND Model: KVR 616
Unit name: K36 Date: 4-Feb-92 15:22:47
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) (2)
1H 2ndStageln. 10 1282.0 2740.0 61 231 17.73 734.2 179 79C
1C 2ndStageln 10 1281.3 2746.6 61 231 10.56 397.8 179 22T
2H lstStageln 10 358.4 1375.8 53 227 5.44 325.8 19 99¢C
2C lstStageln 10 359.0 1368.3 53 227 8.09 507.6 20 78T
3H lstStageln 10 361.5 1371.5 53 232 9.78 633.6 28 103cC
3C lstStageln 10 363.8 1379.8 53 232 7.73 492.3 28 797
4H 2ndStagePr 10 45.9 201.1* =~-27 178 1.29 137.8 121 86¢C
4C -2ndStagePr 10 44.5 195.8* =27 178 3.49 348.7 122 85T
5H lstStagePr 10 5.3 57.6* -15 83 1.38 86.8 0 33cC
5C 15tStagePr 10 4.3 56.6 -15 83 0.0 45.8 Unloaded 28T
6H  lstStagePr 10 3.6 55.1* ~-15 83 2.15 176.8 -4 33¢C
6C IstStagePr 10 4.6 53.5" =13 83 .38 52.9 3 29T
Total indicated horsepower (IHP) = 3939 @ 347 RPM
Gas horsepower (GHP) = 4146 @ 347 RPN
Compressor total horsepower (BHP) = 4146 @ 347 RPM
Rated horsepower (BHP) = 5500 @ 350 RPN
Derated horsepower (BHP) = 5437 for 347 RPM
Percent Load = 76%
* WARNING: Check the measured line pressures
Recommendations and Observations:
CONTINUOUS EMISSIONS MONITORING DURING AIR TOXIC EVALUATION.RUN 5 & 6.

HP'S TAKEN EVERY OTHER RUN.

Analyst signature: ZB%4s5

-141-

Setro Chem tnvironmental Services, Inc.



INTERNAL COMBUSTION ENGINE

SQURCE TEST DATA

REr >53

DEPT 640 DATE 2-5-G2.
COMP NO. | . . _ - - - - - —
LOCATION | . - - - - - = —
START TIME|q. .0 |10:50 |12:00 1215 2'30 | 345 | 500 [G11Y
END TIME ||5:30 11¢850 ‘oo | 2414 332 | Y:4¢ 00 |g 4o
FUEL GAS METER DATA
COEFFICIENT o 1 - - - - - - =
STATIC ‘2.45 | 9.9 | 2.45 | 9.y .Y 7.4 - .Y
DIFF. R Gy -4 | 6.« 6 Y ¢4 |1 ¢ Y G4
MCF/D 81 @1 8 /9 &05 @05 805 805 BoS
COMPRESSOR OPERATION PARAMETERS

SUC PRESS.| 385 | 280 | 380 [ 280 280 | 205 295 | 3¢
DISCH PRESS. 5. 50 | 2e80 |2690 |2¢s0 |2eco | 2eso 2¢s80 | zZeso
RATED HP. | oo, - - -. - - - -
TESTED HP.| o4, - 4izy - 42io0 | - 4305 | —

% LOAD @ - 26 - 77 - 2.4 -
RPM ERA - - 34L =~ 349 - 349 —
ATR-MANIFOLD—L2:0 - - - - - - —
_P_RESS- 20:2)130-8 | 0.1]129.1 |129-8 | 30-2 [230.3 |2a-8
GAS PRESS. 20 .2 30-3 2.9 | ”4.0 29 -5 2‘?'5’ 29.5 [ 29-5

PRELIMINARY SOURCE TEST DATA (IN GR/BHP-HR AND LBS-HR)

EF GAS q.c - - - - - - -] =
02 % 1%2.95 13.¢ 12.5 /3.6 113-95113.957 /3.9 1325
DSCFM 1579¢ 17549 11538/ 15154 |[15¢60 |1565%0 | 160257 (1589
PPM NOx 8o 82 g 2% 92 I8 68 63 co
LBS-HR NOX| ¢, 19 | q.23 1o-490 | 16.25 | 890 | 92-9¢ | 739 |o.85
GR/BHP-HR |  q o 92 | oy 1.1 3 .96 . BY ) 12
PPM CO 54 & 550 520 |5 20 545 58c | 580 S8D
LBS-HR CO |ag..) |37-¢7[35-9/ | 394.95|29.85 Ho.28| 49115 |4o.28
CR/BHPHR | 3.82 | 390 | 3-89 | 3.8%| qoog |u.39 | w2y |4y .2¢
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I.C. ENGINE SOURCE TEST REPORT

COMPANY - Naycol Pebroleunm Reserve [Oa. )
APCD/EPA NUMBERS - Hog) 023 B

DATE - 2-5-9¢

REASON FOR TEST - B! v+ Tax,r ¢
EQUIPMENT DESCRIPTION - 5500 HP Inroerss )l ~Rond
-d

TEST COMPANY - BPo T

NOx CONTROL - CAT. CONV. PSC PCC v 02
POLLUTANTS TESTED - PM sO4 s02 NOX_~ CO_'— H2S HC =
APPLICABLE RULES - 210.1—_ 427 ___ 'VEE PERFORMED - YES == NO____
ENGINE LOCATION - 5& 25 /T30 5/ R23E
1 2 3 Y g G
TIME otoolijzo 1230 1148, |30 l4s
RPM 249 | B4 24¢ | ade | 349 349
HORSEPOWER Yeap | Ys232 | 4133 |4;33 4210 |42l
CATALYST TEMP. -
24 2495 7.4 2.4 . RE)
FUEL READING Gy G',q e .Y 7 .4 Zy
RATE 811 81 1817 805 |g805 1805
sucTioN  —DESS. 1 >8% | 380 | 38p 280 | 386|395
PRESS. 2 '
PRESS. 2
Auvercae 12 - 55
FUEL TYPEpators) gus FUEL RATE - 8o9 % OF LOAD3k -5¢ FUEL COEF. - 0OI)
POLLUTANT SPAN GAS RANGE INSTR. ANALYSIS INSTR. MFG.
N Ox il—b Q- 280 .rECO 16
co
208 . 5% © -0 Teco Y4B
o3 -
YO 2. 0-29 Teledune,
Cal Ge s : r
Exgiretion | NOx H-1.92 |CO Y-1-92 |02 ny/A
SPAN / ZERO DRIFT « 5% OF RANGE - YES ( ) NO ( )
1 2 3 ‘~L5 S C
9.0 *80 2" : . '
TIME :o:m%' Do |11 25T1e 2229713 q'sqzq(
N Ox 80 82 9 > Q> 28 GR
co
945 580 520 520 1545 580
02
1395 l1a.g 135 113.5 [13.957{1%.95
COMMENTS -

OBSERVER -__1N] . C_amf-\
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I.C. ENGINE SOURCE TEST REPORT

COMPANY = M\ ovel ’pc‘Ero}tum Reserve fbg N DATE - _2-5-92
APCD/EPA NUMBERS * Y4ogja =23 B

REASON FOR TEST - A~ Toxit ¢ TEST COMPANY - BPo T
EQUIPMENT DESCRIPTION - 55,0 4P zhge,so,,-ewd

NOx CONTROL - CAT. CONV. PSC PCC v 02

POLLUTANTS TESTED - PM S04 so2 NOX>X=_CO_>=_H2S HC =

APPLICABLE RULES - 210.1___427____

ENGINE LOCATION - ﬁ& 35 /7305 /23 €

' VEE PERFORMED - YES_>NO.____

=7 =
TIME S$S'30 |G:20.
RPM D47 | B4
HORSEPOWER 4305 | 4305
CATALYST TEMP.
5.4 59
READING
FUEL G-y (2%
RATE 805 205
PRESS. 1
SUCTION 2095 225
PRESS. 2
PRESS. 1
DISCHARGE 2eSo 2650
PRESS. 2
S¢a-79
FUEL TYPEqatycal aas FUEL RATE -_80 5 % OF LOAD FUEL COEF. « (1)
POLLUTANT SPAN GAS RANGE INSTR. ANALYSIS INSTR. MFG.
N Ox 23> o-2sD Teco IO
co 208.5 O -loop - 4e
02 l‘_j?. 0'1‘5 -T;I‘Auh'ﬂ..
Col Gas '
Expiraon | VO, H-t1-81 CO 4-t1-ax
SPAN / ZERO DRIFT ¢ 5% OF RANGE - YES ( ) NO ( )
| 8
TIME 5 0 raa |« S0
NOx 6> GO
- co
5g0 S8 o
02 /3.9 [13.9¢
COMMENTS -

OBSERVER - AANE CCU\IL
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COMPRESSOR FERFGRME P E FOIDW e T
BECHTEL PETROLEUM OPERATIONS, INC.
Location ELK HILLS, Ca
Unit Mfr INGERSOLL-RAND Model: KVR 616
Unit name: K36 Date: 5-Feb-92 09:30:23
SERVICE CLR PRESSURES TEMPS CALC DIS T ROD
CYL (stage) SET Ps pd SU DIS CAPACITY IHP DELTA "LOAD
(%) (psi) (psi) (dg F) (MMSCFD) (hp) (dg F) (%)
1H 2ndsStageln 10 1385.8 2823.8 61 231 18.81 742.7 193 80C
1cC 2ndStageln 10 1388.8 2822.8 61 231 11.73 417.5 194 21T
2H l1stStageln 10 371.3 1494.0% 53 227 8.12 531.3 11 111¢
2C lstStageln 10 374.0 1487.3% 53 227 8§.29 543.5 14 8€T
3H lstsStageln 10 379.0 1463.0% 53 232 8.11 50¢.4 26 ll¢cC
3C lstStageln 10 378.8 1466.8%* 53 232 8.34 53¢.1 25 847
4H 2ndStagePr 10 45.1 187.1* -27 178 .97 200.9 129 79C
4C 2ndStagePr 10 43.5 177.9* -27 178 6.41 404.4 132 77T
SH lstsStagePr 10 5.5 60.6* -15 83 1.35 105.2 -4 33C
5C lstStagePr 10 4.4 57.9%* -15 83 .02 64.7 -5 287
6H lstStagePr 10 4.5 §5.8* -15 83 1.92 182.4" -1 32¢C
6C 1lstStagePr 10 4.3 S$1.1* -15 83 .65 73.0 5 27T
Total indicated horsepower (IHP) = 4305 @ 347 RPM
Gas horsepower (GHP) = 4532 @ 347 RPM
Compressor total horsepower (BHP) = 4532 @ 347 RPM
Rated horsepower (BHF) = 5500 @ 350 RPM
Derated horsepower (BHP) = 5447 for 347 RPM
Percent Load = 83%
* WARNING: Check the measured line pressures

Recommendations and Observations:

CONTINUOUS EMISSIONS MONITCRING DURING AIR

HP'S TAKEN EVERY OTHER RUN.

Analyst signature: 225

TCXIC EVALUATION.RUN 1 & 2.
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COMPRESSOR PERFORMANCE REPORT

BECHTEL PETROLEUM OPERATIONS, INC.
Location ELK HILLS, cCa
Unit Mfr INGERSOLL-RAND Model: KVR 616
Unit name: K36 Date: 5-Feb-92 12:04:29
SERVICE CLR PRESSURES TEMPS CALC DIS T RCD
CYL (stage) SET Ps Pd SU DIS CAPACITY 1IHP DELTA LOAD
(%) (psi) (psi) (dg F) (MMSCFD) (hp) (dg F) (%)
1H 2ndStageln 10 1303.7 2815.0 61l 231 17.44 738.0 181 82C
1cC 2ndsStageln 10 1316.0 2831.3 61 231 10.75 409.0 182 23T
2H lstStageln 10 369.6 1440.3%* 53 227 7.56 472.9 17 1csc
2¢C lstStageln 10 369.5 1421.5 53 227 7.74 494.8 19 8CT
3H lstStageln 10 370.8 1392.8 53 232 7.69 474.8 30 l03cC
3C lstStageln 10 374.0 1402.0 53 232 7.67 485.0 31 78T
4 2ndStagePr 10 41.3 185.3* -27 178 .17 111.7 122 78C
4 2ndStagePr 10 39.8 176.3* =27 178 4.84 316.4 125 77T
SH lstStagePr 10 4.7 54.3*%* -15 83 1.32 93.7 2 31C
5C lstStagePr 10 6.5 63.5 -15 83 0.0 58.6 Unloaded 31T
6H lstStagePr 10 6.2 63.9*% -15 83 1.60 193.5 -6 33C
o) lstStagePr 10 5.6 55.6*%* =15 83 .70 77.6 4 29T
Total indicated horsepower (IHP) = 3926 Q@ 346 RPM
Gas horsepower (GHPF) = 4133 @ 346 RPM
Compressor total horsepower (BHP) = 4133 @ 346 RPM
Rated horsepower (BHP) = 5500 @ 350 RPM
Derated horsepower (BEF) = 5437 for 346 RPM
Percent Load = 76%
* WARNING: Check the measured line pressiures

Recommendations and Observations:
CONTINUOUS EMISSIONS MONITORING DURING AIR
H?'S TAKEN EVERY OTHER RUN.

Analyst signature:S22u%eT

TCXIC EVALUATION.RUN 3 & 4.
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COMPRESSOR PERFORMANCE REPORT

BECHTEL PETROLEUM OPERATIONS, INC.
Location ELK HILLS, Ca
Unit Mfr INGERSOLL-RAND Model: KVR 616
Unit name: K36 Date: 5-Feb-92 14:23:28
SERVICE CLR PRESSURES TEMFS CALC DIS T RZD
CYL (stage) SET Ps Pd SU DIS CAPACITY IHP DELTA LOAD
(%) (psi) (psi) (dg F) (MMsCFD) (hp) (dg F) (%)
1H 2ndStageln 10 1312.8 2778.8 61 231 17.72 750.6 183 81C
1cC 2ndStageln 10 1304.3 279%¢C.3 61 231 10.83 406.6 181 23T
2H lstStageln 10 365.3 1421.3 53 227 8.C0 505.6 17 105¢C
2C lstStageln 10 369.3 1422.6 53 227 7.84 51¢.5 19 81T
3H lstStageln 10 369.5 1395.5 53 232 7.87 486.5 29 1l03cC
3C lstStageln 10 369.3 1413.3 53 232 g.15 509.1 27 79T
4H 2ndsStagePr 10 39.6 181.1* -27 178 .90 98.5 121 78C
4C 2ndsStagePr 10 37.9 171.1* =27 178 4.94 316.4 124 76T
S5H lstStagePr 10 4.6 53.8* -15 83 1.33 98.5 2 31C
5¢C lstStagePr 10 5.8 60.1* -15 83 .02 56.5 -2 30T
6H lstStagePr 10 5.5 58.3* -15 83 2.25 188.1 0 33¢C
6C lstStagePr 10 5.5 51.9* -15 83 .65 72.8 9 277
Total indicated horsepower (IHP) = 4000 @ 347 RPM
Gas horsepower (GHP) = 4210 @ 347 RPM
Compressor total horsepower (BHP) = 4210 @ 347 RPM
Rated horsepower (BHP) = 5500 @ 350 RPM
Derated horsepower (BHP) = 5452 for 347 RPFM
Percent Load = 77%
* WARNING: Check the measured line pressures

Recommendations and Observations:

CONTINUOUS EMISSICNS MCNITCRING LDURING

HF'S TAKEN EVERY OTHER RUN.

Analyst signature: 2z S

AlIR

TOXIC EVALUATION.RUN 5 & 6.
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COMPRESSOR PERFORMANCE REPORT

BECHTEL PETROLEUM OPERATIONS, INC.
Location : ELK HILLS, CA
Unit MfEr INGERSOLL-RAND Model: KVR 616
Unit name: K36 Date: 5-Feb-92 17:05:08
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 2ndStageln 10 1303.8 2789.8 61 221 17.91 760.4 181 81c¢C
c 2ndstageln 1¢ 131C0.3 2807.6 61 231 11.14 421.3 182 23T
2% lstStageln 10 361.3 1411.3 53 227 8.01 537.5 186 106C
2C lstStageln 10 359.8 1419.8 53 227 7.91 522.6 14 g2T
3H lstStageln 10 362.5 1398.5 53 232 8.08 509.9 25 103C
C lstStageln 1C 365.3 1401.3 53 232 2.32 522.4 26 797
4H 2ndStagePr 10 40.5 188.3* -27 178 1.02 96.6 118 83C
4C 2ndStagePr 19 39.6 183.0* -27 178 5.18 331.1 120 83T
SH lstStagePr 10 3.9 51.9*%* -15 83 1.28 97.1 3 30C
5C lstStagePr 10 2.9 53.1 -15 83 0.0 54.4 Unloaded 26T
6H lstStagePr 10 3.4 54.9%* -15 83 2.17 17510 -5 30C
6C lstStagePr 10 4.8 55.0* -15 83 .72 61.6 1 307
Total indicated horsepower {(IHP) = 4090 @ 347 RPM
Gas horsepower (GHP) = 4305 @ 347 RPM
Compressor total horsepower (BHP) = 4305 @ 347 REM
. Rated hcrsepower (BHP) = 5500 @ 350 RPM
Cerated hcrsepower (BHP) = 5458 for 347 RPM
Percent Load = 79%
* WARNING: Check the measured line pressures

Recommendations and Observations:

CONTINUOUS EMISSIONS MCNITCRING DURING AIR

HP'S TAKEN EVERY OTHER RUN.

Analyst signature:

223

TOXIC EVALUATION.RUN 7 & 8.
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