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COMPANY : BECHTEL PETROLEUM OPERATIONS, INC.

UNIT
DATE
REPORT

: K-27 17R
1 2-12-92
: 10-849C

CARB METHOD 410A RESULTS

B, T, X, E, & PROPYLENE

STACK SAMPLE AVERAGE

Field Blank
COMPOUND ug/CM ugiCM Ibsthr
Benzene *2 0.271 ** 418 1.4E-03
Ethylbenzene *1,2,3 0.328 ** 17.4 8.0E-05
Toluene *2,3 4.62 ** 154 5.1E~-04
Xylenes, Total *1,2,3 0.328 ** 90 2.9E-04
Propylene *1,2,3 224 ** 547 1.8E-03

" Not detected in condensable fraction in runs stated, used 1/2 detection limit

** Not detected in blank in the condensable and/or non-condensable fraction,

used 1/2 detection limit {See Field Blank data)

Petro Chem Environmental Services, Inc.




COMPANY : BECHTEL PETROLEUM OPERATIONS, INC.
UNIT 1 K-27 17R

DATE 1 2-11-92

REPORT : 10-849C

CARB METHOD 422.102 RESULTS
1,3-BUTADIENE

STACK SAMPLE AVERAGE
Blank Bias Spike EMISSIONS
POLLUTANT ppb % Recovery ppb ug/CM Ibsthr
1.3-Butadiene .5 96 69 152 5.2E-04

Petro Chem Environmental Services, Inc.



COMPANY

: BECHTEL PETROLEUM OPERATIONS, INC.

UNIT : K-27 17R
DATE : 2-11&12-92
REPORT 1 10-849C
SUMMARY OF RESULTS
METHOD 429
(AVERAGE OF 3 RUNS)
STACK SAMPLE AVERAGE
Field Blank TOTAL | TOTAL
Emittent ng ng ug ug/DSCM ppb Ib/hr

Naphthalene 880 376667 377 1.2E+02 2.2E+01 4.0E-04
Acenaphthylene **5 70333 70.33 2.2E+01 3.5E+00 7.5E-05
Acenaphthene 17 9733 9.73 2.9E+00 4.6E-01 1.0E-05
Fluorene 52 33333 33.33 1.1E+01 1.5E+00 3.6E-05
Phenanthrene 280 | 35000 35.00 1.1E+01 1.5E+00 3.7E-05
Anthracene 16 : 8000 8.00 2.8E+00 3.8E-01 9.5E-06
Fluoranthene 57 | 4867 4.87 1.5E+00 1.8E-01 5.1E-06
Pyrene 58 | 8900 8.90 | 2.7E+00 | 8.2E-01| 9.2E-06
Benz (a)
anthracene 14 | 1427 1.43 4.4E-01 4.8E-02 1.6E-06
Chrysene 12 1500 1.50 4.7E-01 5.0E-02 1.6E-06
Benzo(b)
fluoranthene 20 11587 1.18 3.6E-01 3.5E-02 1.2E-06
Benzo(k)
fluoranthene **5 487 0.49 1.6E-01 1.5E-02 5.4E-07
Benzo(a)pyrene **5 563 0.56 1.7E-01 1.7E-02 5.9E-07
Indeno(1,2,3-cd) ‘

pyrene 12 | 827 0.83 2.6E-01 2.3E-02 8.7E-07
Dibenzo(a,h)
anthracene “*5 | 61 0.06 | 1.9E-02| 1.7E-03 | 6.5E-08
Benzo(g,h,i)
perylene 25 953 0.95 2.9E-01 2.6E-02 1.0E-06

** Not detected in blank, used 1/2 detection limit

Petro Chem Environmentai Services, Inc.
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COMPANY : BECHTEL PETROLEUM OPERATIONS, iNC.
UNIT : K-27 17R

DATE 1 2-12-92

REPORT : 10-849C

CARB METHOD 430 RESULTS
FORMALDEHYDE, ACETALDEHYDE, & ACROLEIN

STACK SAMPLE AVERAGE
Field Blank Total
COMPOQUND Total ug ug ug/CM Ibs/hr
Formaldehyde 19.4 23 468 | 1.6E-03
Acetaldehyde 8.1 4.3 91 | 3.1E-04
Acrolein 41.5 41.7 861 | 2.9E-03

Petro Chem Environmental Services, Inc.






INTRODUCTION

Facility Description:

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

Process Description:

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

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

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

Engine & Location HP Model # & APCD #
Configuration

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

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

L7042GSI

K-49 17R 1000 Turbocharged 4091031 B
, w/prestratified charge
(PSC)

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

This report contains the data and results of all testing performed on engine
K-27.

Petro Chem Environmental Services, Inc.



INTRODUCTION
(con’t)

On February 11 and 12, 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-27. Concentrations (ug/CM) and emissions
(Ibs/hr) of various organic compounds from the exhaust of the test units were
determined using the foilowing methods.

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

Services, Inc.

Methods

A. B, T, X, E, & Propylene CARB Method 410A: Bag Sampile 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 2-11-92 1014-1416 K-27 BECHTEL 429
2-PAH 2-11-92 1630-1835 K-27 BECHTEL 429
1-1,3-Butadiene | 2-11-92 1216 K-27 BECHTEL | 422,102
2-1,3-Butadiene 2-11-92 1225 K-27 BECHTEL 422.102
3~1,3-Butadiene 2-11-92 1237 K-27 BECHTEL 422.102
1-B,T.X,E, 2-11-92 1525-1545 K-27 BECHTEL 410A

& PROPYLENE
2-B,T.X,E, 2-11-92 1555-1615 K-27 BECHTEL 410A

& PROPYLENE
3-B,T.X,E, 2-11-92 1430-1650 K-27 BECHTEL 410A

& PROPYLENE
3-PAH 2-12-92 1000-1320 K-27 BECHTEL 429
1-Form, Acet, Acrgy 2-12-92 940-1120 K-27 BECHTEL 430
2-Form, Acet, Acrol 2-12-92 1136-1316 K-27 BECHTEL 430
3-Form, Acet, Acro| 2-12-92 1350-15630 K-27 BECHTEL 430

_11_

Petro Chem Environmental Services, Inc,




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.

Petro Chem Environmental Services, Inc.
_1 2-






COMPANY : BECHTEL PETROLEUM OPERATIONS, INC.

UNIT
DATE
REPORT

: K-27 17R
: 2-12-92
: 10-849C

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

TOTAL u

COMPOUND RUN#1 | RUN#2 | RUN#3 | AVERAGE
Benzene 492 481 301 418
Ethylbenzene 19.1 21.8 11.5 17.4
Toluene 161 141 161 154
Xyienes, Total 100 111 58.5 90
Propylene 653 563 426 547

LBS/HR

COMPOUND RUN#1 | RUN#2 | RUN#3 | AVERAGE
Benzene 0.00181 | 0.00151 | 0.00099 0.00137
Ethylbenzene 0.00006 | 0.00007 | 0.00004 0.00006
Toluene 0.00083 | 0.00046 | 0.00053 0.00051
Xylenes, Total 0.00033 | 0.00038 | 0.00019 0.00029
Propyiene 0.00214 | 0.00185 | 0.00140 0.00180

-14-

Petro Chem Environmental Services, Inc.



COMPANY : BECHTEL PETROLEUM OPERATIONS, INC.

UNIT : K-27 17R
DATE P 2-12-92
REPORT : 10-849C

METHOD 410A
@60°F
RUN #: 1 2 3
TIME : 1540 1601 1625
Vm (dry gas sampled) 0.71 0.77 0.76
Y (meter calib. factor) 0.98517  0.98517 0.98517
P bar (Barometric pressure) 26.24 29.24 20.24
P static (stack pressure, ” H20) -0.32 -0.32 -0.32
Deita H (differential meter press, ” H20) 0 0 0
Tm (meter temperature, R°) 534 535 534.5
Vm(std),dscf 0.67 0.67 0.71
Vm(std),dscm 0.0188 0.0190 0.0202

-15-
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COMPANY

: BECHTEL PETROLEUM OPERATIONS, INC.

UNIT : K-27 17R
DATE 1 2-12-92
REPORT : 10-849C
CARB METHOD 410A
Light Molecular Weight Hydrocarbons, QGCMS
RUN #1
Non-Condensable Condensable TOTAL TOTAL
Compound ppb ug/CM ught * | ugicM ug/CM Ibe/hr
Benzene 140 490 0.70 1.80 492 0.00161
Ethylbenzene 4 19 ||** 0.05 0.114 19.1 0.00006
Toluene 39 160 0.60 1.37 161 0.000863
Xylenes, Total 21 100 {|** 0.05 0.114 100 0.00033
Propylene 340 630 ||** 10 22.9 653 0.00214
Vm(std), DSCM - 0.0188
DSCFM - 887
RUN #2
Non-Condensable Condensable TOTAL TOTAL
Compound ppb ug/CM ug/L * | ug/CM ug/Cm ibs/hr
Benzene 130 460 ||** 0.25 0.566 461 0.00151
Ethylbenzene 4 21 ||** 0.25 0.566 21.6 0.00007
Toluene 34 140 ||** 0.5 1.13 141 0.00046
Xylenes, Total 23 110 ||** 0.25 0.686 111 0.00036
Propylene 240 450 |i** 50 113 563 0.00185
Vm(std), DSCM - 0.0190
DSCFM - 887
RUN #3
Non-Condensable Condensable TOTAL TOTAL
Compound ppb ug/CM ugh. * | ug/CM ug/CM ibs/hr
Benzene 86 300 0.60 1.28 301 0.00099
Ethylbenzene 2 11 )" 0.26 0.532 11.5 0.00004
Toluene 39 160 [|** 0.6 1.06 161 0.00053
Xylenes, Total 12 58 ||** 0.26 0.632 58.56 0.00019
Propylene 170 320 ||** 50 106 426 0.00140
Vm(std), DSCM - 0.0202
DSCFM - 887

* ug/L of liquid sample

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

ibe/hr = ug/CM * 2.205 * 10*-9 * .02832 CMICF * 60 min/hr * DSCFM

“* Not detected, used 1/2 detection limit

-16~
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COMPANY : BECHTEL PETROLEUM OPERATIONS, INC.
UNIT : K-27 17R

DATE 1 2-12-92

REPORT : 10-849C

CARB METHOD 410A
FELD BLANK

Light Molecular Weight Hydrocarbons, GCMS

Non-Condensable Condensabie TOTAL
Compound ppb ug/CM ug/L* | ug/iCM ug/CMm
Benzene > 0.05 0.180 ||** 0.05 0.111 0.271
Ethylbenzene . 0.05 0.217 ||** 0.05 0.111 0.328
Toluene - 0.8 2.4 1.0 2.22 4.62
Xylenes, Total »* 0.05 0.217 ||*~ 0.08 0.111 0.328
Propylene v 0.1 0.172 yi** 10 22.2 22.4

AVERAGE

Vm(std), DSCM - 0.0193

** Not detected, used 1/2 detection limit

Petro Chem Environmenta] Services, Inc.

-17-




Air, Water & Hazardous Waste Sampling, Analysis & Consultation

Coast 1o Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories

Conast
San Luis Obispo, CA ¢ Goleta, CA ¢ Benicla, CA ¢ Camarillo, CA » Newport Beach, CA » Vaiparaiso, IN

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

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

Lab Number : I-0611-5

CLIENT: Terry Rowles Project s 10-849 Bechtel
Petro Chem Enviromantal fy
3207 Antonino Ave Analyzed : 02/14/92
Bakersfield, CA 93308 Analyzed by: GD
Method ¢t EPA TO-14
REVISED
REPORT OF ANALYTICAL RESULTS Page 1 of 1
SAMPLE DESCRIPTION MATRIX SAMPLED BY SAMPLED DATE RECEIVED
K-49 17R Noncondensable #1 Air Mark Ready 01/13/92 02/14/92
CONSTITUENT *POL RESULT RESULT NOTE
pobv ppbv Hg/cu M
FUEL FINGERPRINT in AIR
Benzene 1. 66. 230.
Toluene 1. s8. 240.
Ethylbenzene 1. 16. 74.
Xylenes 1. 170. 790.
Ethylene Dichloride 1. ND ND
Ethvlene Dibromide 1. ND ND
Propylene 2. 1700. 3200.

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

03/09/92 Respectfully submitted,
MSD1/1C62E mas'r-m-coAs'r ANALYTICAL SERVICES, INC.

LRH/ge
1B14M1 D a4y
.D. , Group Lesader

urence R. Hi.lpert, Ph.D.
Vice President

_18_
Patro Chem Environmental Services, Inc.



Coast 7vo.
CoasT

ANaLYTICAL
SERVICES

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

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

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

Lab Number : I-0588-5

CLIENT: Terry Rowles Project 10-849 Bechtel

Petro Chem Enviramental

3207 Antonino Ave Analyzed : 02/13/92

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-27 17R Noncondensable #1 Air Mark Ready 02/11/92 02/13/92
CONSTITUENT *POL RESULT RESULT NOTE

ppbv ppbv Hg/cu M

FUEL FINGERPRINT in AIR

Benzene 1. 140. 490.
Toluene 1. 39. 160.
Ethylbenzene 1. 4. 19.
Xylenes 1. 21. 100.
Ethylene Dichloride 1. ND ND
Ethylene Dibrcmide 1. ND ND
Propylene 2. 340. 630

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
MSD1/1C37E

LRH/ge
IB13M1

Respectfully submitted,

COAST- ANALYTICAL SERVICES, INC.
6&62 Dm'

Daif .D., Group Leader

e

urence R. Hilpert, Ph.D.
Vice President

-19- Petro Chem Environmental Services, Inc.



I CoasT . 10 " Air, Water & Hazardous Waste Sampling, Analysis & Consultation
CoasT ) Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories
d ANALYTICAL San Luis Obispo, CA * Goleta, CA * Benicia, CA * Camarillo, CA » Newport Beach, CA « Valparaiso, IN
| SERVICES San Luis Obispo Division (805) 543-2553
' 141 Suburban Road, San Luis Obispo, California 93401 FAX (805) 543-2685
Lab Number : I-0588-6
CLIENT: Terry Rowles Project : 10-849 Bechtel
Petro Chem Envircmental
3207 Antonino Ave Analyzed : 02/13/92
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~27 17R Noncondensable #2 Air Mark Ready 02/11/92 02/13/92
CONSTITUENT *PQL RESULT RESULT NOTE

Ppbv ppbv Kg/cu M

FUEL FINGERPRINT in AIR

Benzene 1. 130. 460.
Toluene 1. 34. 140.
Ethylbenzene 1. 4. 21.
Xylenes 1. 23. 110.
Ethylene Dichloride 1. ND ND
Ethylene Dibroamide 1. ND ND
Propylene 2. 240. 450

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 - Regpectfully submitted,

MSD1/1C38E @ST—MST ANALYTICAL SERVICES, INC.
LRH/ge

IB13M1

@D&x .,Grouplaader

Laurence R. I-Iilpert Ph.D.
Vice President

_20_
Petro Chem Environmental Services, Inc.



OAST TO Air, Water & Hazardous Waste Sampling, Analysis & Consultation
’ 7T Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories

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

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

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

Lab Number : I-0588-7

CLIENT: Terry Rowles Project 10-849 Bechtel

Petro Chem Envircmental

3207 Antonino Ave Analyzed : 02/13/92

Bakersfield, CA 93308 Analyzed by: CR

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

SAMPLE DESCRIPTION MATRIX SAMPLED BY SAMPLED DATE RECEIVED
k=27 17R Noncondensable #3 Air Mark Ready 02/11/92 02/13/92
CONSTITUENT *PQL RESULT RESULT NOTE

prbv Ppbv ug/cu M

FUEL FINGERPRINT in ATIR

Benzene 1. 86. 300.
Toluane 1. 39. 160.
Ethylbenzene 1. 2. 11.
Xylenes 1. 12. s8.
Ethylene Dichloride 1. ND ND
Ethylene Dibramide 1. ND ND
Propylene 2. 170. 320

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,
MSD1/1C39E CORST- ANALYTICAL SERVICES, INC.
LRel/ge 2 ,
1B13M1 6-&5 D a
Ge pai{ PY.D., Group Leader

]\ JF—=

Laurence R. Hilpert, Ph.D.
Vice President

-21- Petro Chem Environmental Services, Inc.



¥ CoasT . r Air, Water & Hazardous Waste Sampling, Analysis & Consultation
ConasTr T Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories
| ANALYTICAL San Luis Obispo, CA * Goleta, CA * Benicia, CA * Camarillo, CA ¢ Newport Beach, CA « Valparaiso, IN
{ SERVICES San Luis Obispo Division (80S) 543-2553
‘ ‘ 141 Suburban Road, San Luis Obispo, California 93401 FAX (805) 543-2685
Lab Number : I-0588-8
CLIENT: Texrry Rowles Project : 10-849 Bechtel
Petro Cham Envircmental
3207 Antonino Ave Analyzed : 02/13/92
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~27 17R Noncondensable Blank Air Mark Ready 02/11/92 02/13/92
CONSTITUENT *PQL RESULT RESULT NOTE

pebv pebv ug/cu M

FUEL FINGERPRINT in AIR
Benzene 0.1
Toluene 0.1
Ethylbenzene 0.1
Xylenes 0.1
Ethylene Dichloride 0.1
Ethylene Dibromide 0.1

58888
CEEERY:

Propylene 0.2

8

ND

lab Certifications: CAEILAP#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,
MSD1/1C36E COAST-TO-COAST ANALYTICAL SERVICES, INC.

mian /}% / gyb- D ar v
A Jf«»—
Laurence R. Hilpert, Ph.D.
Vice President

-22-
Petro Chem Environmental Services, Inc,



Air, Water & Hazardous Waste Sampling, Analysis & Consultation

gOAST TO - Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories
; AST
AgALYTlCAL San Luis Obispo, CA * Goleta, CA * Benicia, CA * Camarillo, CA » Newport Beach, CA ¢ Valparaiso, IN
d SERVICES ‘ San Luis Obispo Division (805) 543-2553
' 141 Suburban Road, San Luis Obispo, California 93401 FAX (805) 543-2685
Lab Number : I-0588-1
CLIENT: Terry Rowles Project : 10-849 Bechtel
Petro Chem Enviromental
3207 Antonino Ave Analyzed : 02/18/92
Bakersfield, CA 93308 Analyzed by: RF
Method : EPA 8260
REVISED
REPORT OF ANALYTICAL RESULTS Page 1 of 1
SAMPLE DESCRIPTION MATRIX SAMPLED BY SAMPLED DATE RECEIVED
K=27 17R Condensable #1 Aqueous Mark Ready 02/11/92 02/13/92
CONSTITUENT (CAS RN) *PQL RESULT NOTE
Hg/L Hg/L
PRIORITY POLLUTANT VOLATILE CRGANICS 1l
Benzene (71432) 0.1 0.7
Ethylbenzene (100411) 0.1 ND
Toluene (108883) 0.2 0.6
Xylenes, Total 0.1 ND
1,2-Dichlorcethane-d4 (% Surrogate Recovery) 98.
p-Bromofluorcbenzene (% Surrogate Recovery) 104.
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,
MSD2/2R13-14C COAST-TO~COAST ANALYTICAL SERVICES, INC.

MH/bpl /aea/cmo

IB182WVP ‘——"j:;t2?a"‘;é:—::><:aéé**“‘:é;;’45;: ,
Mary Havlicek, Ph.D.
President

Petro Chem Environmental Services, Inc.
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CoAST  TO - i Air, Water & Hazardous Waste Sampling, Analysis & Consultation
CoasT Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories
1 ANALYTICAL San Luis Obispo, CA « Goleta, CA * Benida, CA * Camarillo, CA » Newport Beach, CA * Valparaiso, IN
| SERVICES San Luis Obispo Division (805) 543-2553
141 Suburban Road, San Luis Obispo, California 93401 FAX (805) 543-2685
Lab Number : I-0588-2
CLIENT: Terry Rowles Project : 10-849 Bechtel
Petro Chem Enviromental
3207 Antonino Ave Analyzed : 02/18/92
Bakersfield, CA 93308 Analyzed by: RF
Method s EPA 8260
REVISED
REPORT OF ANALYTICAL RESULTS Page 1 of 1
SAMPLE DESCRIPTION MATRIX SAMPLED BY SAMPLED DATE RECEIVED
K=27 17R Condensable #2 Aguecus Mark Ready 02/11/92 02/13/92
CONSTITUENT (CAS RN) *PQL, RESULT NOTE
rg/L Hg/L
PRIORITY POLLUTANT VOLATILE ORGANICS 1
Benzene (71432) 0.5 ND
Ethylbenzene (100411) 0.5 ND
Toluene (108883) 1. ND
Xylenes, Total 0.5 ND
1,2-Dichlorcethane~d4 (% Surrogate Recovery) 101.
p-Bramofluorcbenzene (% Surrogate Recovery) 100.
Propylene 100. 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,
MsD2/2R15C COAST-TO-COAST ANALYTICAL SERVICES, INC.
Mi/bpl/aaa/cmo w W
IB182WVP W
MarfjetiavQhesekny iPbam
President

Petro Chem Environmental Services, Inc,
..24_



) C o1 - Air, Water & Hazardous Waste Sampling, Analysis & Consultation
i O0AS LRSS Certified Hazardous Waste, Chemistry, Bacteriology & Biocassay Laboratories

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

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

Lab Number : I-0588-3

CLIENT: Terry Rowles Project  : 10-849 Bechtel
Petro Chem Enviramental
) 3207 Antonino Ave Analyzed : 02/18/92
Bakersfield, CA 93308 Analyzed by: RF

Method : EPA 8260
- REVISED

REPORT OF ANALYTICAL RESULTS Page 1 of 1
_ SAMPLE DESCRIPTION MATRIX SAMPLED BY SAMPLED DATE RECEIVED
K~27 17R Condensable #3 Aqueous Mark Ready 02/11/92 02/13/92
i OONSTITUENT (CAS RN) *PQL RESULT NOTE
Hg/L Hg/L
- PRIORITY POLLUTANT VOLATILE ORGANICS 1
Benzene (71432) 0.5 0.6
Ethylbenzene (100411) 0.5 ND
3 Toluene (108883) 1. ND
Xylenes, Total 0.5 ND
1,2-Dichloroethane~d4 (% Surrogate Recovery) 96.
p-Bromofluorcbenzene (% Surrogate Recovery) 102.
- Propylene 100. 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,
MSD2/2R16C COAST-TO~COAST ANALYTICAL SERVICES, INC.

) ﬁ{ﬁ%’;“"’“’ —F7. W@@g

Mary Havlicek, Ph.D.
President

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

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

| ANALYTICAL

{ SERVICES San Luis Obispo Division (805) 543-2553
141 Suburban Road, San Luis Obispo, California 93401 FAX (805) 543-2685
Lab Number : I-0588-4
CLIENT: Terry Rowles Project :+ 10-849 Bechtel
Petro Chem Enviromental
3207 Antonino Ave Analyzed : 02/18/92
Bakersfield, CA 93308 Analyzed by: RF
Method : EPA 8260
REVISED
REPORT OF ANALYTICAL RESULTS Page 1 of 1
SAMPLE DESCRIPTION MATRIX SAMPLED BY SAMPLED DATE RECEIVED
K=27 17R Corxiensable Blank Agueocus Mark Ready 02/11/92 02/13/92
CONSTITUENT (CAS RN) *PQL RESULT NOTE
Hg/L Hg/L
PRIORITY POLLUTANT VOLATILE ORGANICS 1
Benzene (71432) 0.5 ND
Ethylbenzene (100411) 0.5 ND
Toluene (108883) 1. ND
Xylenes, Total 0.5 ND
1,2-Dichlorcethane-d4 (% Surrogate Recovery) 100.
p-Bravofluorcbenzene (% Surrogate Recovery) 97.
Propylene 100. 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,
MSD2/2R17C COAST-TO-COAST ANALYTICAL SERVICES, INC.

el o P Ve,

Mary Havlicek, Ph.D.
President

Petro Chem Environmental Services, Inc.
-26-



e e Air, Water & Hazardous Waste Sampling, Analysis & Consultation
Coast r1o .

Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories

Coast _
AnaLvTICAL |
ST N san Luis Obispo Division (805) 543-2553
141 Suburban Road, San Luis Obispo, California 93401 FAX (805) 543-2685

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

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

Analyzed : 02/21/92
Rnalyzed by: RF
Method :+ EPA 8260
METHOD BLANK
REPORT OF ANALYTICAL RESULTS Page 1 of 2
SAMPLE DESCRIPTION MATRIX SAMPLED BY SAMPLED DATE RECEIVED
METHOD BLANK Aqueous
CONSTITUENT (CAS RN)  *PQL RESULT NOTE
Hg/L Mg/l
PRIORITY POLLUTANT VOLATILE ORGANICS 1
Benzene (71432) 0.1 ND
Bramochloromethane (74975) 0.1 ND
Bramodichloromethane (75274) 0.1 ND
Braomoform (75252) 0.2 ND
Bromomethane (Methyl Bramide) (74839) 0.1 ND
Carbon Tetrachloride (56235) 0.1 ND
Chlorcbenzene {108907) 0.1 ND
Chloroethane (Ethyl Chloride) (75003) 0.1 ND
Chloromethane (Methyl Chloride) (74873) 0.1 ND
2-Chlorocethyl Vinyl Ether (110758) 1. ND
Chloroform (67663) 0.5 ND
Dibramochloromethane (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
Dichlorodiflucramethane (75718) 1. ND
1,1-Dichloroethane {75343) 0.1 ND
1,2-Dichlorocethane (EDC) (107062) 0.1 ND
1,1-Dichlorcethene {75354) 0.1 ND
cis~1,2-Dichloroethene (156694) 0.1 ND
trans-1,2-Dichlorcethene {156605) 0.1 ND

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

02/27/92
MSD2/2R47C
MH/bpl /cmo/dez
10611-1

Patro Chem Environmental Services, Inc.
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CoasT TO.
Coasy

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

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

3 ANALYTICAL |
S1 AT san Luis Obispo Division (805) 543-2553
' 141 Suburban Road, San Luis Cbispo, California 93401 FAX (805) 543-2685

QC Batch ID: IB212wV
CLIENT: Coast-to-Coast Analytical Services, Inc.

Analyzed : 02/21/92
Analyzed by: RF
Method : EPA 8260
METHOD BLANK
REPORT OF ANALYTICAL RESULTS Page 2 of 2

SAMPLE DESCRIPTION MATRIX SAMPLED BY SAMPLED DATE RECEIVED
METHCD BLANK Aqueocus

CONSTITUENT (CAS RN)  *PQL RESULT NOTE

Mg/l Mg/L

1,2-Dichloropropane (78875) 0.1 ND
cis-1,3-Dichloropropene (10061015) 0.1 ND

trans-1, 3-Dichloropropene (10061026) 0.1 ND
Dichlorotrifluorocethane (306832) 0.1 ND
Ethylbenzene (100411) 0.1 ND
Methylene Chloride (75092) 1. ND
1,1,2,2-Tetrachlorcethane {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
Trichlorcethane (TCE) (79016) 0.1 ND
Trichlorotrifluoroethane (F-113) (76131) 0.5 ND
Trichlorofluorcmethane (F-11) (75694) 0.5 ND

Toluene (108883) 0.2 ND

Vinyl Chloride (75014) 0.1 ND

Xylenes, Total 0.1 ND
1,2-Dichlorcethane-d4 (% Surrogate Recovery) 97.
Toluene—-d8 (% Surrogate Recovery) 107.
p-Bromofluorcbenzene (% Surrogate Recovery) 100.
Propylene 20. ND

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

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

MH/bpl /cmo/dez . .
10611-1 WW
Mary Havlicek, Ph.D.
President

Patro Chem Environmental Services, Inc.
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Air, Water & Hazardous Waste Sampling, Analysis & Consultation
20 AST TO- Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories
OASTY

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

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

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

i 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 Aquecus
CONSTITUENT *POL SPIKE RESULT $REC NOTE
ug/L BAMOUNT Hg/L
PRIORITY POLLUTANT VOLATILE CRGANICS 1,2
Benzene 0.1 10. 12. 120.
Bromochloramethane 0.1 10. 11. 110.
Bramodichloramethane 0.1 10. 11. 110.
Bromoform 0.2 10. 8.4 84.
Bromomethane (Methyl Bromide) 0.1 10. 12, 120.
Carbon Tetrachloride 0.1 10. 13. 130.
Chlorcbenzene 0.1 10. 13. 130.
Chlorvethane (Ethyl Chloride) 0.1 10. 12. 120.
Chloromethane (Methyl Chloride) 0.1 10. 11. 110.
2-Chloroethyl Vinyl Ether 1. NS
Chloroform 0.5 10. 11. 110.
Dibramochlorcmethane 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.
Dichlorodiflucramethane 1. 10. 10. 100.
1,1-Dichlorcethane 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#0136-0l.

* RESULTS listed as 'NS' were not spiked. PQL = Practical Quantitation Limit
(1) EXTRACTED by EPA S030 (purge—arxi-trap)

(2) Spike was in analyte~free water.

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

Petro Chem Environmental Services, Inc.
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, : v. . Air, Water & Hazardous Waste Sampling, Analysis & Consultation
oAasY TO - Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories

CoasTt
ANA\CYTICAL 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

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

Analyzed : 02/21/92
Analyzed by: RF
Method : EPA 8260
QC SPIKE
REPORT OF ANALYTICAL RESULTS ’ Page 2 of 2
SAMPLE DESCRIPTION MATRIX SAMPLED BY SAMPLED DATE RECEIVED
QC SPIKE Aqueous
CONSTITUENT *PQL SPIKE RESULT SREC NOTE
Hg/L AMOUNT Hg/L
trans-1,2-Dichlaroethene 0.1 10. 11. 110.
1,2-Dichloropropane 0.1 10. 11. 110.
cis-1,3-Dichloropropene 0.1 10. 10. 100.
trans-1, 3-Dichloropropene 0.1 10. 10. 100.
Dichlorotriflucroethane 0.1 NS
Ethylbenzene 0.1 10. 12. 120.
Methylene Chloride 1. 10. 11. 110.
1,1,2,2-Tetrachlorcethane 0.5 10. 10. 100.
Tetrachlorocethens (PCE) 0.1 10. 12. 120.
1,1,1-Trichlorocethane (TCA) 0.1 10. 10. 100.
1,1,2-Trichloroethane 0.1 10. 11. 110.
Trichlorocethene (TCE) 0.1 10. 13. 130.
Trichlorotriflucroethane (F-113) 0.5 10. 12. 120.
Trichlorofluoramethane (F-11) 0.5 10. 11. 110.
Toluene 0.2 10. 12. 120.
Vvinyl Chloride 0.1 10. 12. 120.
Xylenes, Total 0.1 10. 12. 120.
1,2-Dichlorocethane-d4 (% Surrogate Recovery) 107. NS
Toluene—d8 (% Surrogate Recovery) 104. NS
p-Bramofluorobenzene (% 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 submittad,
MSD2/2R41C COAST-TO-COAST ANALYTICAL SERVICES, INC.

e P Paee A i

Mary Havlicek, Ph.D.
President
Petro Chem Environmental Services, Inc.
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« , Air, Water & Hazardous Waste Sampling, Analysis & Consultation
Coast 710- Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories

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

AnaryTICAL |
YN  san Luis Obispo Division (805) 5432553
- 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 DUPLICATE Agqueous
CONSTITUENT *PQL SPIKE RESULT SREC $DIFF NOTE
Hg/L AMOUNT Hg/L
PRIORITY POLLUTANT VOLATILE ORGANICS 1,2
Benzene 0.1 10. 12. 120. 0.
Bramochloramethane 0.1 10. 12. 120. 8.7
Bramodichloromethane 0.1 10. 12. 120. 8.7
Bromoform 0.2 10. 9.4 94. 1l.
Bromomethane (Methyl Bromide) 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.
Chlorcmethane (Methyl Chloride) 0.1 10. 11. 110. 0.
2-Chlorvethyl Vinyl Ether 1. NS
Chloroform 0.5 10. 12. 120. 8.7
Dibromochlorcmethane 0.1 10. 12. 120. 8.7
1,2=-Dichlorcbenzene 0.1 10. 11. 110. 0.
1,3-Dichlorcbenzene 0.1 10. 12. 120. 0.
1, 4-Dichlorcbenzene 0.1 10. 12. 120. 0.
Dichlorodiflucromethane 1. 10. 12. 120. 18.
1, 1-Dichlorcethane 0.1 10. 11. 110. 0.
1,2-Dichlorcethane (EDC) 0.1 10. 7.8 78. 14.
1,1-Dichloroethene 0.1 0. 12. 120. 8.7
cis-1,2-Dichlorvethene 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
Mi/bpl/cmo/dez
10611~1

Petro Chem Environmental Services, Inc.
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Coast
Coasy
ANALYTICAL

Air, Water & Hazardous Waste Sampling, Analysis & Consultation

TO - § Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories

} SERVICES San Luis Obispo Division (805) 5432553

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

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

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

Analyzed : 02/21/92
Analyzed by: RF
Method : EPA 8260
QC SPIKE
REPORT OF ANALYTICAL RESULTS Page 2 of 2
SAMPLE DESCRIPTICN MATRIX SAMPLED BY SAMPLED DATE RECEIVED
QC SPIKE DUPLICATE Aqueocus
CONSTITUENT *PQL SPIKE RESULT SREC %DIFF NOTE
ug/L AMOUNT ug/L
trans—-1,2-Dichloroethene 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
Bthylbenzene 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
Tetrachloroethene (PCE) 0.1 10. 13. 130. 8.
1,1,1-Trichloroethane (TCh) 0.1 10. 12. 120. 18.
1,1,2-Trichloroethane 0.1 10. 12. 120. 8.7
Trichlorcethene (TCE) 0.1 10. 13. 130. 0.
Trichlorotriflucrcethane (F-113) 0.5 10. 13. 130. 8.
Trichlorofluocromethane (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-Dichloroethane-d4 (% Surrogate Recovery) 112. NS
Toluene—d8 (% Surrogate Recovery) 101. Ns
p-Bramoflucrcbenzene (% Surrogate Recovery) 95. NS
Propylene 20. NS

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

02/27/92 Respectfully submitted,
MSD2 /2R45C COAST-TO-COAST ANALYTICAL SERVICES, INC.

e P e Ve A

Mary Havlicek, Ph.D.
President
Patro Chem Environmental Services, Inc.
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7 4 GAS . Air, Water & Hazardous Waste Sampling, Analysis & Consultation

Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories

CoasTy

San Luis Obi ,CA-Goleta,CAOBenicia,CA'Camarillo,CA » Ne rt Beach, CA e Valparaiso, IN
ANALYTICAL s LRIspo wPo P

SERVICES

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

QC Batch ID: IBl4M1
CLIENT: Coast-to-Coast Analytical Services, Inc.

Analyzed : 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 *PQL SPIKE RESULT SREC NOTE
pg/cu M BMOUNT  pg/cu M
FUEL FINGERPRINT in AIR 1
Benzene 0.5 17. 17. 100.
Toluene 0.5 20. 17. 8s5.
Ethylbenzene 0.5 22. 22. 100.
Xylenes 0.5 24. 23. 96.
Ethylene Dichloride 0.5 22. 25. 114.
Ethylene Dibromide 1. 40. 4]1. 103.

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

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

LRH/ge 4 ,
10611-5 D a\
Gesh Dai h‘i., Group Leader
-33- Qurence R. Hilpert, Ph.D.
Vice President

petro Chem Environmental Services, Inc.



Air, Water & Hazardous Waste Sampling, Analysis & Consultation

; EOAST TO - § Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratorics
| AST :
0As e San Luis Obispo, CA » Goleta, CA » Benicia, CA * Camarillo, CA + Newport Beach, CA « Valparaiso, IN
} AnaLyTICAL |
| SERVICES |
- :  San Luis Obispo Division (805) 543-2553
141 Suburban Road, San Luis Obispo, california 93401 FAX (805) 543-2685

OC Batch ID: IB14Ml
CLIENT: Coast-to-Coast Analytical Services, Inc.

Analyzed : 02/14/92
Analyzed 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) *POL RESULT NOTE
J/cu M ug/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,
MSD1/1CSZ2E CDAS‘I‘—'IO—@ST ANALYTICAL SERVICES, INC.
LRH/ge
10611-5 D&n

éh/ - Group Leader
-34- ;urence R. Hilpert, Ph D.

Vice President

petro Chem Environmental Services, Inc.






COMPANY : BECHTEL PETROLEUM OPERATIONS. INC.

UNIT
DATE
REPORT

ug/CM = ppb * MW/24.41
Ibs/hr = ppb * 1.581 * 10 "-10 * MW * DSCFM

MW = 54

-36-

: K-27 17R
: 2-11-92
: 10-849C
CARB METHOD 422.102
1,3-BUTADIENE RESULTS
TEST #1 #2 #3
TIME 1215 1225 1237 | AVERAGE
ppb 72 | 67 67 69
ug/CM 159 148 148 152
lbs/hr | 0.00055 | 0.00051 | 0.00051 | 0.00052
DSCFM = 887 (AVERAGE OF METHOD 429 TRAVERSE)
EQUATIONS:

Patro Chem Environmental Services, Inc.



COMPANY . BECHTEL PETROLEUM
UNIT : K=-27
DATE :2-11-92
REPORT . 10-849C
ANALYSIS REPORT
METHOD 422.102
1, 3-BUTADIENE
RESULTS
RUN # 1 RUN # 2 RUN # 3
TIME 12:18 12:25 12:37
AREA COUNTS (mVvS) 1500 1400 1400
ppbv 1, 3—BUTADIENE 72 67 67

Petro Chem Environmenta) Services, Inc.
-37-

AVERAGE

1433

68



PHOTOUAC

STARY

[ 31 8 B N

SMWLE LIBRARY | FEB 11 1832 12:%9
ANALTSIS & 17 BECHTEL
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[ JU] 30 SMVLE RUN
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el ¢ 123.7 331.2 #N6
S I TR

oV 5

PHOTOUAC

START

\

STOP ¢ 600.9

SAMPLE LIBRARY 1 FEB 1} 1392 12:23
MNALYSIS 3 16 BECHTEL

INTERNAL TEM™ 28 UNIT K-29

BAIN S8 SMWLE RUN

CONPOUND NAIE  PEAX R.T. ARENPPR

1 13832 mS
2 3p.3 731.9 mUS
3 193.3 2.1 US

UINKNOLN

DM
LY

NGLIN 4 124.9 286.0 MUS
@ﬂ—"‘ 5 142,85 1.9 D

RV >

PHOTOUAC
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|
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SAPPLE LISRARY | FEB 11 1932 12314
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OAIN SO SALE RuN
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1NKNDLN 1 3.8 218.2 WS
LKNOLN 2 58.%5 991.0 alS
braknot 3 02,5 2.3 Vs

|

{ou\

Petro Chem Environmental Services, Inc.
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COMPANY
UNIT
DATE
REPORT

CONCENTRATION
(prbv)

CONCENTRATION
(prby)

57.7

CONCENTRATION
(ppbv)

114

ACTUAL
(prbv)
14

+ BECHTEL PETROLELM

1 K=27

1 2=11=-82
: 10-849C

QUALITY CONTROL REPORT

METHOD 422.102
1, 3~BUTADIENE

INSTRUMENT GAIN = 50
REGRESSION FORMULA Y = 0.222 + 0.0476X

MOPOINT CALIBRATION STANDARD

RESPONSE DIFFERENCE
(mVs) FROM INITIAL
2300 -417%

ADDITIONAL CALIBRATION STANDARD

RESPONSE DIFFERENCE
(mvs) FROM INTIAL
1100 -8.33%

POST ANALYSIS CALIBRATION STANDARD

RESPONSE DIFFERENCE
(mvs) FROM INITIAL
2300 -4.17%

BIAS CHECK CALIBRATION

MEASURED
CONCENTRATION RESPONSE
(pobv) (mvs)
110 2300

Petro Chem Environmental Services, Inc.
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ALLOWABLE
DIFFERENCE

+/- 30%

ALLOWABLE
DFFERENCE

+/=-30%

ALLOWABLE
DFFERENCE

+/- 30%

DFFERENCE
FROM INITIAL

-4.17%



PHOTOUAC

& 'ﬂ

—

STP 8 300.9

SANPLE LIBRORY | FEB 1] 1392 13381
MALTSIS 8 13 CAL Ons

INTERMAL TEMP 28 BUTRDIENE

[ 10 S lle Pre

COMPOLND NAME  PEAK R, T. AREA/PPT

Lyaoun 1 192,93 2,4 Us

PHOTOUAC

ST ..

MALYSIS 3 13 POST oA O

PHOTOUAC
S TFQPT

> PHOTGOUAC
3 tﬁt

SToP 8 28A.0

SANPLE LIBRARY § FEB 11 1392 11:3)
ANALTSIS 8 18 CAL OnS

INTERNAL TEMP 20  BUTROIENE

BAlIN »m 3.orr8

CONPOLND NARE  PEAK R.T. AREA/PPT

LINKNOMR 1l 1385 1, us

PHOTOUAC

S IM,'

STOP @ 0.9
SATPLE LIBRARY § FEB 11 1932 18139

s 1 ANALYSIS 8 8  SYSTED Bl
INTERNAL TEMP 25 2ERD AIR
MmN e

CONPOUND NAE  PEAK R.T. AREASTEI
Lo 1 558.3 39%.0 pUS

STOP @ J83.3

SAMPLE LIBRARY 1 FEB 11 1392 11238
AMNALTSIS & 14 BIAS CHECK
INTERNAL TENP 28 BUTADIENE

GAIN S0 jisrrp

COMPOLND NARE  PEAK R, T, OREAPPN

UNKNCLN 1 :134.7 2.2 Us

Petro Cher Environmental Services, Inc,
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California Air Resources Board Method 422.102
Chromatographic Andlysis of 1, 3—Butadiene from Stationary Sources

Calibration Curve for Gain = 50
Raow Data and Response Factors

STANDARD AREA
CONCENTRATION AREA AREA AREA AREA STANDARD
(ppb v/v) RUN 1 RUN 2 RUN 3 AVERAGE DEVIATION
5.86 122.5 17.7 118.3 119.50 2.62
37.7 1200 1200 1200 1200.00 0.00
114 2400 2400 2400 2400.00 0.00
495 10400 10500 10300 10400.00 100.00
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 4.7837E-02 4.9788£-02  4.9535£-02 4.9053E-02 1.0610€E-03
57.7 4,.8083E-02 4.8083E-02  4.8083E-02 4.8083E-02 0.0000E+00
114 4.7500E-02 4,7500E-02  4.7500E-02 4,7500E-02 0.0000E+00
495 4.7596E-02 4.7143E-02  4.8058E-02 4.7599E-02 4.5770E-04

RF AVG.= 4.8059E-02

RF STD.DEV.= 0.0007101409

RF RSD% =

1.48%

-41-

Petro Chem Environmentai Services, Inc,




Method 422.102 1, 3-Butadiene

Linear Regression Andlysis (gain = 50)

Regression Output:
Constant
Std Err of Y Est
R Squared
No. of Observations
Degrees of Freedom

X Coefficient(s) 0.04757
Std Err of Cosf. 4.88E-05
REGR.
CONC. CONC.

5.86 5.9072
57.7 57.3070
114 1143914
495 494.9545

0.222491
0.334959
0.999998
4
2

_42_
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PHOTOUAC

2 158.3 138,30 aUS

5.86ppmv 1.3-Butadiene

Calibration Gas Standard

Instrument Gain = 50

L

PHOTOUAC

13

mes ©
wa W 4 0

4 131.1 112.7 pVS

PHOTQUAC

START

Petro Chem Environmental Services, Inc.



57.7ppmv 1,3-Butadiene
Calibration Gas Standard

Instrument Gain = 50

PHOTOUAC
ﬂﬂl’

SAPLE LIBRARY | FEB ) 13892 3 7
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[ 10 = .orrs
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Ll n D.orrw
OFFSET 1.0 a0

OmnY SPILD 1 efmin
SLOPE SENS. 18 18 2 sSee
“1noou hGaud S Pavesnt
AINIRE AREN 1808 wUSee
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MULYSIS TINE  288.@ See

CTCLE TIng e Me
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NN 1 152,32 1,2 us

PHOTQUAC
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;i = D.rw
oFFSET 1.8 av

OWRT SPEED 3 oftirfite
KT SO 19 18 2 sSes

TINER OELAY 8.8 See
ALTSIS TINE  9W.0 See
CYQLE TIRE 18 nta

petro Chem Environmental Services, Inc,



PHOTOUAC

114ppmv 1,3-Butadiene
Calibration Gas Standard

Instrument Gain = 50

PHOTQUAC

5 tTY

4

PHOTOUAC

:
!
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MVLYEIS 8 % TReIDE
IR, TEP 31 O, GRE
ann | e FrR

1.8 oV
::Tm 1 enmia
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amuAn AEA 18R suSee
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PHOTOUAC

FENC R, T. opEncrem

495ppmv 1,3-Butadiene
Calibration Gas Standard

Instrument Gain = 50

PHOTOUAC

PHOTOUAC
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L .
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— —
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Petro Chem Environmental Services, Inc,
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i Scott Specialty Gases, Inc.

Shipped 6141 EASTON ROAD FLUMSTEADVILLE PA 18949-0310
From: FPhone: 215-76&6—-8B861 Fax: 215-76&6&-0Q320

CERTIFICATE 0OF ANALYSTIS

FETRO CHEM ENV SERVICES PROJECT #: 01-I4545
FO#: 16773

IT207 ANTONINOG AVENUE ITEM #: 010292T0000 CL
DATE: 1/16/92

BAKERSF IELD CA 93308

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

COMPONENT —-CONC_MOLES ~LMOLES)

1,3-BUTADIENE S. PPB S.86  FFE

NITROGEN EAL BAL

MICROGRAV - TM

ANALYST: ‘g1anq¢>__£;;,14,,°_\ AFFROVED BY:

-48-

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

BATON ROUGE. LOUISIANA , .
Petro Chem Environmental Services, Inc,



Scott Specialty Gases, Inc.

45141 EASTON ROAD FLUMSTEADVILLE FA 18949-0310
Fhone: 2135-766-8861 Fax: 213-766—-0320

CERTIFICATE 0OF ANALYSTIS

FETRO CHEM ENV SERVICES PROJECT #: 01-34565
FO#: 18673

3207 ANTONING AVENUE ITEM #: 01029220060 CL
DATE: 1/16/92

BAKERSFIELD CA 9II08

CYLINDER #: CAL10937 ANALYTICAL ACCURACY: +/-10%
REQUESTED GAS ANALYSIS

CONMPONENT -_CONC_MOLES_ ~LMOLES) _

1,3-BUTADIENE S0. FPE 57.7 FFE

NITROGEN BAL BAL

MICROGRAYV - TM

ANALYST: _4132? cctidascian AFFROVED BY: ZZZZK ;izéﬁzfc* -

~49- M.SIRINIDES/T.NEEME

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

BATON ROUGE. LOUISIANA , ,
Jatro Chem Environmental Services, Inc.




0] Scott Specialty Gases, Inc.

Shipped 4141 EASTON ROAD
From: Fhone: 215-7646-8861 Faxk: 2135-766~-0320

FLUMSTEADVILLE

CERTIFICATE OF

FA 18949-0310

ANALYSTIS

FETRO CHEM ENY SERVICES

S207 ANTONINO AVENUE

PROJECT #: 01-343563
FO#: 1&773

ITEM #: 01029210070 CL
DATE: 1/16/92

BAKERSFIELD CA 93308
CYLINDER #: 3ILS&03 ANALYTICAL ACCURACY: +/-10%

REQUESTED GAS ANALYSIS

COMPONENT --GONC_MOLES ~{MOLES) _

1,3-BUTADIENE 100. FPB 114, FFE

NITROGEN BAL BAL

MICROGRAV - TM

ANALYST: __ 77 ) czcdticsn o AFFROVED EY: J/é;/6/422ic/<_

-50-

M.SIRINIDES/T.NEEME

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

BATON ROUGE. LOUISIANA

Petro Chem Environmental Services, Inc.



SOURCE :

CONCENTRATION :

BLEND GAS

DILUTION GAS :

1, 3-Butodiene :

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

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

9.99ppmv +/- 2%
DILUTION GAS

Ultra High Purity Nitrogen

FLOW RATES (L/min.)
0.05

0.96
FINAL CONCENTRATION

0.495 ppmv
435 ppbv

petro Chen Environmental Services, Inc.
_51_



-CAN MIX 250
PPM (BY VOLUME) IN NITROGEN
1,3 BUTADIENE = 9.99
ACCURACY OF ANALYSIS +/-2%

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

petro Chem Environmental Services, Inc.
...52_



FORMULAS

AVERAGE
n

2
;-= =1
n

STANDARD DEVIATION

] 2
Z(Xf - 7)
_ =
s = n=-1

RELATIVE STANDARD DEVIATION
RSD-% = ;_ % 100

- RESPONSE FACTOR

RF = area
~ concentration

CORRELATION COEFFICIENT

R = \/Rz
REGRESSION LINE EQUATION

y = C + bx

GAS DILUTION CONCENTRATION CALCULATION

c=d
a+bx

Where:

Flow setting of calibration gas
Fiow setting of diiution gas
Concentration of calibration gas

Concentration of new, a3 Qi80%onmental services, Inc.
_53_
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COMPANY

: BECHTEL PETROLEUM OPERATIONS, INC.

UNIT : K-27 17R
DATE : 2-11&12-92
REPORT : 10-849C
SUMMARY OF RESULTS
METHOD 429
(AVERAGE OF 3 RUNS)
Field Blank || TOTAL | TOTAL
Emittent ng ng ug | ug/DSCM ppb ib/hr

Naphthaiene 860 || 376667 377 | 1.2E+02 | 2.2E+01 | 4.0E-04
Acenaphthylene ~*5 | 70333 70.33 2.2E+01 3.5E+00 7.5E-05
Acenaphthene 17 | 9733 9.73 2.9E+00 4.8E-01 1.0E-05
Fluorene 52| 33333 83.33] 1.1E+01| 1.5E+00 | 3.6E-05
Phenanthrene 280 | 35000 35.00 1.1E+01 1.5E+00 3.7E-05
Anthracene 16 | 9000 9.00 | 2.8E+00 | 3.8E-01| 9.5E-06
Fluoranthene §7 ﬁ 4867 4.87 1.56E+Q0 1.8E-01 5.1E-06
Pyrene 58 || 8900 8.90 | 2.7E+00 | 3.2E-01 | 9.2E-06
Benz (a) ‘f
anthracene 1427 1.43 4.4E-01 4.8E-02 1.5E-08 |
Chrysene 1500 1.50 | 4.7E-01| &.0E-02 | 1.6E-06
Benzo(b) £
fluoranthene 20 || 1157 1.16 | 8.6E-01 | 3.5E-02 | 1.2E-06
Benzo(k)
fluoranthene **5 ] 487 0.49 | 1.6E-01| 1.5E-02 | 5.4E-07
Benzo(a)pyrene **5 1| 563 0.56 | 1.7E-01| 1.7E-02| 5.9E-07
Indeno(1,2,3-cd) ”

pyrene 12 | 827 0.83 | 2.6E-01| 2.3E-02| 8.7E-07
Dibenzo(a,h)
anthracene it ) 61 0.06 1.9E-02 1.7E-03 6.5E-08
Benzo(g,h,i) |
perylene 25 || 953 0.95| 2.9E-01| 2.6E-02| 1.0E-06

** Not detected in blank, used 1/2 detection limit

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

UNIT 1 K-27 17R
DATE 1 2-11&12-82
REPORT : 10-848C
METHOD 429
@ 60°F

DATE : 2-11 2-11 2-12

RUN #: 1 2 3

TIME : 1014 1630 1000
Vm (dry gas sampled) 136.23 137.82 81.53
Y (meter calib. factor) 0.98517 0.98517 0.98517
P bar (Barometric pressure) 29.24 29.24 29.07
P static (stack pressure, " H20) -0.37 -0.37 -0.32
Delta H (differential meter press, ” H20) 1.1 1.13 0.4
Tm (meter temperature, R®) 628 526 518
Vol H20 mls 548.8 626.8 382.7
Vm(std),dsct 129.53 131.56 78.42
Bws-H20 vapor 0.1645 0.1812 0.1848
MF-moisture factor 0.835633 0.818752 0.815173

% CO2 1.6 11.65 __ 11.63
% 02 0.5 0.5 0.5
BN — — 579 8785  87.87
Md-MW stk gas,dry 20.88  29.88  29.88

Ms-MW stk g
Cp-pitot tube

279

2778

2788
0.84

0.84 0.84
Avg sq rt “p, Initial Traverse 0.74 0.74 0.68
T stack, R?, Initial Traverse ) 1269 1249 1261
Stackaeaft2 __0.680  0.680  0.690
Vs-ips 686.49 66.19 60.70
Qstd—dscfm I %21 912 8%
Area noz,ft2 5.56E~-04 5.55E-04 3.41E-04
Sampletime _ 180 180 180
% Isokinetic 97.2 99.6 106.7
Petro Chem Environmental Services, Inc.
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COMPANY : BECHTEL PETROLEUM OPERATIONS, INC.

UNIT
DATE
REPORT

-57-

Petro Chem Environmental Services, Inc.

: K-27 17R

. 2-10/12-92

: 10-849C

METHOD 429
RUN #1
TOTAL TOTAL
Emittent ng ug ug/DSCF | ug/DSCM ppb Ib/hr
Naphthalene 460000 460 | 3.6E+00 | 1.8E+02 | 2.4E+01 | 4.5E-04
Acenaphthylene 77000 77 | 5.9E-01 | 2.1E+01 | 8.4E+00 | 7.5E-05
Acenaphthene 18000 18 | 1.4E-01 | 4.9E+00 | 7.8E-01 | 1.7E-05
Fiuorene 27000 27 | 2.1E-01 | 7.4E+00 | 1.1E+00 | 2.6E-05
Phenanthrene 47000 47 | 3.6E-01 | 1.83E+01 | 1.8E+00 | 4.6E-05 |
Anthracene 12000 12 | 9.8E-02 | 3.3E+00 | 4.5E-01 | 1.2E-05
Fiuoranthene 5100 5.1 | 3.9E-02 | 1.4E+00 | 1.7E-01 | 4.9E-06
Pyrene 8200 8.2 | 6.3E-02 | 2.2E+00 | 2.7E-01 | 7.9E-06
Benz (a)
anthracene 1500 1.5 | 1.2E-02 | 4.1E-01 | 4.4E-02 | 1.5E-06
Chrysene 1300 1.3 | 1.0E-02 | 3.5E-01 | 3.8E-02 | 1.3E-06
Benzo(b)
fluoranthene 1100 1.1 | 8.56E-03 | 3.0E-01 | 2.9E-02 | 1.1E-06
Benzo(k)
fluoranthene 420 0.42 | 3.2E-03 | 1.1E-01 | 1.1E-02 | 4.1E-07
Benzo(a)pyrene 550 0.65 | 4.2E-03 | 1.6E-01 | 1.5E-02 | 5.3E-07
indeno(1,2,3-cd)
pyrene 850 0.85 | 6.6E-03 | 2.3E-01 | 2.0E-02 | 8.2E-07

Dibenzo(a,h)
anthracene 62 0.062 | 4.8E-04 | 1.7E-02 | 1.5E-03 | 6.0E-08
Benzo(g,h,i)
perylene 960 0.96 | 7.4E-03 | 2.6E-01 | 2.3E-02 | 8.83E-07
Vm(std), dscf = 129.53
Vm(std), dscm = 3.67
DSCFM = 921




COMPANY :

UNIT
DATE
REPORT

BECHTEL PETROLEUM OPERATIONS, INC.

~-58-

: K-27 17R

; 2-11-92

: 10-848C

METHOD 429
RUN #2
TOTAL TOTAL
Emittent ng ug ug/DSCF | ug/DSCM ppb ib/hr
Naphthalene 450000 450 | 3.4E+00 | 1.2E+02 | 2.3E+01 | 4.3E-04
Acenaphthylene 86000 86 | 6.6E-01 | 2.3E+01 | 3.7E+00 | 8.1E-05
Acenaphthene 7000 | 7.0 | 53E-02{ 1.9E+00 | 8.0E-01 | 6.6E-06
Fluorene 48000 | 48 | 3.6E-01 | 1.3E+01 | 1.9E+00 | 4.5E-05
Phenanthrene 38000 39 | 3.0E-01 | 1.0E+01{ 1.4E+00 | 3.7E-05
Anthracene 9400 9.4 | 7.1E-02 | 2.5E+00 | 3.5E-01 | 8.9E-06
Fluoranthene 6400 6.4 | 49E-02 ! 1.7E+00 | 2.1E-01 | 6.0E-06
Pyrene 14000 14 | 1.1E-01 | 3.8E+00 | 4.5E-01 | 1.3E-05
Benz (a)
anthracene 1800 1.8 | 1.4E-02 | 4.8E-01 | 5.2E-02 | 1.7E-06
Chrysene 2100 2.1 1.6E-02 | 5.6E-01 | 6.0E-02 | 2.0E-06
Benzo(b)
fluoranthene 1600 1.6 | 1.2E-02 | 4.83E-01 | 4.2E-02 | 1.5E-06
Benzo(k)
flucranthene 600 0.6 4.66-03 | 1.6E-01 | 1.6E-02 | 5.7E-07
Benzo{a)pyrene 800 0.8 | 6.1E-03 | 2.1E-01 | 2.1E-02 | 7.6E-07
Indeno(1,2.3-cd)
pyrene 1100 1.1 | 8.4E-03 | 3.0E-01 | 2.6E-02 | 1.0E-06

Dibenzo(a.h)
anthracene 77 0.077 | 5.9E-04 | 2,1E-02 | 1.8E-03 | 7.3E-08
Benzo(g,h,i)
perylene 1300 1.3 1 9.9E-03 | 3.5E-01 | 3.1E-02 | 1.2E-06
vm(std), dscf = 131.55
Vmy(std), dscm = 3.78
DSCFM = 812

Petro Chem Environmental Services, Inc.




COMPANY
UNIT
DATE
REPORT

.

BECHTEL PETROLEUM OPERATIONS, INC.

: K-27 17R
1 2-12-82
: 10-849C
METHOD 429
RUN #3
TOTAL TOTAL

Eminient ng ug ug/DSCF | ug/DSCM ppb Ib/hr
Naphthalene 220000 220 | 2.8E+00 | 9.9E+01 | 1.9E+01 | 8.2E-04
Acenaphthylene 48000 48 | 6.1E-01 | 2.2E+01 | 3.5E+00 | 6.9E-05
Acenaphthene 4200 4.2 | 5.4E-02 | 1.9E+00 | 3.0E-01 | 6.0E-086
Fluorene 25000 25 | 3.2E-01 | 1.1E+01 | 1.7E+00 | 3.6E-05
Phenanthrene 19000 19 | 2.4E-01 | 8.6E+00 | 1.2E+00 | 2.7E-05
Anthracene 5600 5.6 | 7.1E-02 | 2.5E+00 | 3.5E-01 | 8.0E-06
Fluoranthene 3100 3.1 | 4.0E-02 | 1.4E+00 | 1.7E-01 | 4.5E-06
Pyrene 4500 4.5 | 5.7E-02 | 2.0E+00 | 2.4E-01 | 6.5E-06
Benz (a)
anthracene 980 0.98 | 1.2E-02 | 4.4E-01 | 4.7E-02 | 1.4E-06
Chrysene 1100 1.1 | 1.4E-02 | 5.0E-01 | 5.83E-02 | 1.6E-06
Benzo(b)
fluoranthene 770 0.77 | 9.8E-03 | 3.5E-01 | 3.4E-02 | 1.1E-06
Benzo(k)
fluoranthene 440 0.44 | 5.6E-03 | 2.0E-01 | 1.9E-02 | 6.3E-07
Benzo(a)pyrene 340 0.34 | 4.3E-03 | 1.6E-01 | 1.5E-02 | 4.9E-07
Indeno(1,2,3-cd)

pyrene 5630 0.53 | 6.8E-03 | 2.4E-01 | 2.1E-02 | 7.6E-07
Dibenzo(a,h)
anthracene 43 0.043 | 5.5E-04 | 1.9E-02 | 1.7E-03 | 6.2E-08
Benzo(g,h,i)
peryiene 600 0.60 | 7.7E-03 | 2.7E-01 | 2.4E-02 | 8.6E-07
* Not detected
Vm(std), dscf = 78.42
Vm(std), dscm = 2.22
DSCFM = 827
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February 26, 1992

Alta Batch L.D.: 11028 K-27 & K-49

Mr. Tim Brennan

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

Dear Mr. Brennan,

Enclosed are the results for the eight MMS5 trains received at Alta Analytical Laboratory
on February 17, 1992. This work was authorized under your Purchase Order Number 01757.
These samples were analyzed using CARB Method 429 for polycyclic aromatic hydrocarbons
(PAH) using High Resolution Mass Spectrometry (HRMS). As documented on the chain-
of-custody Sample ID. D-21 Condenser rinse blank was received broken. A standard
turnaround time was requested for this work.

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

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

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

Sincerely,

Robert S. Mitzel
Director of Operations

Alta Analytical Laboratory Inc.

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

-60- Petro Chem Environmental Services, Inc,
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K-27 & K-49

Section I. Sample Inventory
Date Received: 17-Feb-92
Alta Lab ID. Client ID.
11028-1-A ol C-1 BLANK, FILTER
11028-1-8 ¥ C-6 BLANK, XAD
11028-1-C ¢\, %  C-2 BLANK, PROBE
11028-1-D vt C-3 BLANK, CONDENSER
11028-1-E C-4 BLANK, IST IMP
11028-2-A 4 C-7 #1, FILTER
11028-2-B > C-12 #1, XAD
11028-2-C ¥ %\ (-8 #1, PROBE
11028-2-D ,@A C-9 #1, CONDENSER
11028-2-E C-10 #1, 1ST IMP 1lof2
11028-2-F C-13 #1, IST IMP 20f2
11028-2-G C-11_#1, 2ND IMP
11028-3-A C-14 #2, FILTER
11028-3-B  \¢r> C-20 #2, XAD
11028-3-C p“} C-15 #2, PROBE
11028-3-D 5O C-16 #2, CONDENSER
11028-3-E C-17 #2, 1ST IMP 1of2
11028-3-F C-18 #2, 1ST IMP 20f2
11028-3-6 -19 #7. 2ND IMP
11028-4-A C-21 #3, FILTER
11028-4-B 32X C-27 #3, XAD
11028-4-C & C-22 #3, PROBE
11028-4-D D w5  C-23 #3, CONDENSER
11028-4-E QO C-24 #3, 1ST IMP lof?2
11028-4-F C-25 #3, 1ST IMP 20f2
_11028-4-6 {26 43, 2ND_IMp
11028-5-A W 0-19 BLANK, FILTER
11028-5-8 M, D-24 BLANK, XAD
11028-5-C L&~ ¥ D-20 BLANK, PROBE
11028-5-D faiof”  D-22 BLANK, 1ST 1P
- " -
—H$— D-1 #1, FILTER
MR vy B
11028-6-D W"J D-3 #1, CONDENSER
11078-6.F A% AL
T 11028-7-A Ak D-7 #2, FILTER
11028-7-B8 .- D-12 #2, XAD
11028-7-C y XY D-8#2,PROBE
11028-7-D0 QU D-9 #2, CONDENSER
11028-7-E D-10 #2, 1ST IMP
11028-7-F D-11 #2. 2ND_IMP
—11028-8-A ™ D-13 #3, FILTER
11028-8-8 \&“ D-18 #3, XAD
11028-8-C Ju %D  D-14 #3, PROBE
11028-8-D < D-15 #3, CONDENSER
11028-8-E D-16 #3, 1ST IMP
11028-8-F D-17 #3, 2ND IMP

-62~-
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POLYCYCLIC AROMATIC HYROCARBONS (PAH)
CALIFORNIA AIR RESOURCES BOARD METHOD 429

Sample ID: C-1 thry C-6 Blank Date Received: 2/17/92
Date Extracted: 2/18/92

Sample Amount: Sample

Lab ID: 11028-001-PAH

Matrix: MM3S

Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene

Pyrene

Chyrsene
Benz(a)anthracene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Benzo(e)pyrene

Indeno(1,2,3-c,d)pyrene
Dibenz(a,h)anthracene

Benzo(g.h,i)perylene

K-27

R.L

10

10
10

10

Field Blank

Page 1 of 2

ICAL ID: [PAH
QC Lot: LC0218M
Units: ng/sample

Qualifier

-

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

Sample ID: C-1 thry C-6 Blank
Lab ID: 1-P

Internal Standard:
d, -Naphthalene
d,-Acenaphthylene
d,; -Acenaphthene
d,,-Fluorene
d,,-Phenanthrene
d,,-Anthracene
d,,-Fluoranthene
d,;-Pyrene
d,,-Chrysene
d,, -Benz(a)anthracene
d, -Benzo(b)fluoranthene
d,,-Benzo(k)fluoranthene
d;;-Benzo(a)pyrene
d,,-Indeno(1,2,3-c,d)pyrene
d,;-Benzo(g,h,i)perylene
d,, -Dibenz(a,h)anthracene
Pre-spike Recovery Standard:

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

Date Analysed: 2/21/92

Analyst:gmo_

very R

%R

rEEEEEEEERER

67

110

Page 2 of 2
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POLYCYCLIC AROMATIC HYROCARBONS (PAH)
CALIFORNIA AIR RESOURCES BOARD METHOD 429
Sample ID: C- .13 #1  Date Received: 2/17/92 ICAL ID: IPAH
Lab ID: 11028-002-PAH Date Extracted: 2/18/92 QC Lot: LC0218M
Matrix: MMS Sample Amount: Sampile Units: ng/sample
Compound Conc, R.L. Qualifier

Naphthalene 460000 *B

Acenaphthylene 77000 .

Acenaphthene 18000

Fluorene 27000 *

Phenanthrene 47000 b

Anthracene 12000 .

Fluoranthene 5100 .

Pyrene ' 8200 *

Chyrsene 1300

Benz(a)anthracene 1500

Benzo(b)fluoranthene 1100 *

Benzo(k)fluoranthene 420 *

Benzo(a)pyrene 550

Benzo(e)pyrene NA

Indeno(1,2,3-c,d)pyrene 850

Dibenz(a,h)anthracene . 62

Benzo(gh,i)perylene 960

K-27 RUN #1

Analyst: g&* Page 1 of 2 Reviewer: 524

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

Sample ID: C-7 thru C-13 #1

Lab ID: 11028-002-PAH
Isotopic Recovery Results
Internal Standard: %2R Qualifier
d, -Naphthalene 9 H
d,-Acenaphthylene 94
d,y-Acenaphthene 78
d,o-Fluorene 108
d,o-Phenanthrene 126
d,o-Anthracene 17
d,;-Fluoranthene 8
d;;-Pyrene 77
d,,-Chrysene 47 H
d,,-Benz(a)anthracene 51
d,,-Benzo(b)fluoranthene 88
d,,-Benzo(k)fluoranthene 56
d,,-Benzo(a)pyrene 45 H
d,;-Indeno(1,2,3-c,d)pyrene 49 H
d,,-Benzo(g,h,J) perylene 52
d,, -Dibenz(a,b)anthracene 52
i v H
d,, -Benzo(e)pyrene 135
d,,-Terphenyl 8
Date Analyzed: 2/21/92
Analyst: QJ&L Page 2 of 2 Reviewer: iy,
Petro Chem Environmental Services/, Inc.
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POLYCYCLK)AROWUUHCIﬂﬂ«lﬂﬂﬂKﬁﬂiﬂMﬂD
CALIFORNIA AIR RESOURCES BOARD METHOD 429
Sample ID: C-14 to C-20 #2 Date Received: 2/17/92 ICAL ID: IPAH
Lab ID: 11028-003-PAH Date Extracted: 2/18/92 QC Lot: LC0218M
Matrix: MMS Sample Amount: Sample Units: ng/sample
Compound Cong, RL Qualifler
Naphthalene 450000 *B
Acenaphthylene 86000 .
Acenaphthene 7000 *
Fluorene 48000 .
Phenanthrene 39000 he
Anthracene 9400 s
Fluoranthene 6400 .
Pyrene 14000 *
Chyrsene 2100
Benz(a)anthracene 1800
Benzo(b)fluoranthene 1600
Benzo(k)fluoranthene 600
Benzo(a)pyrene 800
Benzo(e)pyrene NA
Indeno(1,2,3<c,d)pyrene 1100
Dibenz(a,h)anthracene Yy
Benzo(g,h.i)perylene 1300

K-27 RUN #2

Analyst:%z Page 1 of 2 RevieweréM

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

Sample ID: C-14 to C-20 #2
Lab ID: 11028-003-PAH
Isotopic Recovery Results
Ipternal Standard: %R lifier
¢, -Naphthalene 52
d, -Acenaphthylene 106
d,; -Acenaphthene 8s
d,;-Fluorene 98
d,,-Phenanthrene 128
d,,-Anthracene 100
d,;-Fluoranthene 105
d,o-Pyrene Q H
d,,-Chrysene 49 H
d,,-Benz(a)anthracene 52
d,, -Benzo(b)fluoranthene 40 H
d,,-Benzo(k)fluoranthene 46 H
d,,-Benzo(a)pyrene o
d,,-Indeno(1,2,3-c,d)pyrene 86
d,;-Benzo(g,h,i)perylene 9%
d,,-Dibenz(a,h)anthracene 9
ike Recov d
d,,-Benzo(e)pyrene 94
d,,-Terphenyl 107
Dute Analysed: 2/21/92

Analyst: '%,gmc Page 2 of 2 nevimr:_@_

i Petro Chem Environmental Services, Inc,
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POLYCYCLIC AROMATIC HYROCARBONS (PAH)
CALIFORNIA AIR RESOURCES BOARD METHOD 429
Sample ID: C-21 to C-27 #3 Date Received: 2/17/92 ICAL ID: IPAH
Lab ID: 11028-004-PAH Date Extracted: 2/18/92 QC Lot: LC0218M
Matrix: MM3S Sample Amount: Sample Units: ng/sample
Compound Conc. RL Qualifier

Naphthalene 220000 *B
Acenaphthylene 48000 .
Acenaphthene 4200

Fluorene 25000 *
Phenanthrene 19000 .
Anthracene 5600 .
Fluoranthene 3100 *

Pyrene 4500 b

Chyrsene 1100

Benz(a)anthracene 980

Benzo(b)fluoranthene 770

Benzo(k)fluoranthene 440

Benzo(a)pyrene 340

Benzo(e)pyrene NA

Indeno(1,2,3-c,d)pyrene 530

Dibenz(a,h)anthracene 49

Benzo(g,h,i)perylene 600

K-27 RUN #3

Analysl:gﬂ_ Page 1 of 2 Reviewer: _ﬂ(

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

Sample ID: C-21 to C-27 #3

Lab ID: 11028-004-PAH
Isotopic Recovery Results
Internal Standard: %R Qualifier
d, -Naphthalene 9%
d,-Acenaphthylene 91
d, -Acenaphthene 53
d,;-Fluorene 126
d,,-Phenanthrene 33 H
d,;-Anthracene 135
d,,-Fluoranthene 102
d,o-Pyrene 101
- dyp-Chrysene 41 H
d,,-Benz(a)anthracene 4 H
d,, -Benzo(b)fluoranthene 38 H
d,, -Benzo(k)fluoranthene K1} H
d,,-Benzo(a)pyrene 70
d,,-Indeno(1,2,3-c,d)pyrene 111
d,-Benzo(g.h ) perylene 107
d,,-Dibenz(a,h)anthracene 126
Pre-spike Recovery Standard:
d,,-Benzo(e)pyrene 78
d,,-Terphenyl 120
Date Amalyzed: 2/21/92
Analyst: Sﬂ_ Page 2 of 2 Reviewer:_0i1

Pstro Chem Environmental Services, Inc.
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S/N
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ALTA

DATA QUALIFIERS & ABBREVIATIONS

The amount detected is below the Method
Quantitation Limit.

This compound was also detected in the blank.

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

The amount reported is the maximum possible
concentration.

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

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

Chemical Interference

Concentration

Detection Limit

Not applicable

Signal-to-noise

Maximum Possible Concentration
See Cover Letter

Reporting Limit

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

METHOD BLANK Date Received: NA ICAL ID: IPAH
Lab ID: 11028-MB-PAH Date Extracted: 2/18/92 QC Lot: LC0218M
Matrix: MMS Sample Amount: Sample Units: ng/sample

E
]
2

Qualifier
Naphthalene

Acenaphthylene
Acenaphthene

[~
-

10
10
Fluorene 10
Phenanthrene
Anthracene
Fluoranthene

Pyrene

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

Benzo(g,h,i)perylene

10
10
10
10
10
10
10
10
NA
10
10
10

§88788858888888 %88

K-27 & K-49
Lab QC

Analyst: % Page 1 of 2 Reviewer: _ﬁ_ﬂq_

Petro Chem Environmental Services, Inc.
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ITHXCYCUKHUMHMATKZHYDROCARDONSOMHD
CALIFORNIA AIR RESOURCES BOARD METHOD 429

METHOD BLANK

Lab ID: 11028-MB-PAH

Internal Standard:

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

_ d,y-Fluorene
d,; -Phenanthrene
d,;-Anthracene
d,;-Fluoranthene
dyo -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

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

Date Analyzed: 2/21/92

Analyst:

dard:

Isotopic Recovery Results

%R
69

70
70

61

78
75

g2 3 8

& & & &

NA

Page 2 of 2
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Lab QC
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ALTA
) POLYCYCLIC AROMATIC HYDROCARBONS (PAH)
CALIFORNIA AIR RESOURCES BOARD METHOD 429
LCS RESULTS Date Received: NA ICAL ID: IPAH
Lab ID: 11028-1.CS1/1.CS2 Date Extracted: 2/18/92 QC Lot: LC0218M
- Matrix: MMS Sample Amount: Sample Units: NA
) LCS1 LCS2 RPD
-COMPQUND %R %R %
Naphthalene 9 87 13
] Acenaphthylene 84 91 8.0
Acenaphthene 72 87 19
) Fluorene 77 7] 63
Phenanthrene 94 102 82
Anthracene 7 88 13
Fluoranthene 93 9% 32
Pyrene 91 9 74
Chrysene 78 90 14
Benza(a)anthracene 82 88 71
Benzo(b)fluoranthene 8 91 92
Benzo(k)fluoranthene 77 85 99
Benzo(a)pyrene 87 92 56
Benzo(e)pyrene NA NA NA
Indeno(1,2,3-c,d)pyrene 90 101 12
Dibenz(a,h)anthracene 93 94 11
Benzo(g,h,i) perylene 101 93 83
Lab QC

Ansiyst: S Page 1 of 2 Revimr:ﬁ)zz_

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

LCS RESULTS

Lab ID: 11028-LCS1/1.CS2

Internal Standard:

d, -Napththalene

&, -Acenaphthylene
dq-Acenaphthene
d,o-Fluorene
d,;-Phenanthrene
d,,-Anthracene

d,; -Fluoranthene
dyo-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

Date Analyzed: 2/22/92

Isotopic Recovery Results
LCS1 LCS2
%R %R

61 7
88 63
93 72
133 102
150 114
115 93
36 56
37 57
56 53
58 63
2 73
86 80
T 70
79 76
65 m”
83 78
Lab QC
Page 2 of 2
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COMPANY : BECHTEL PETROLEUM OPERATIONS, INC.
UNIT : K-27 17R

DATE 1 2-12-92

REPORT : 10-849C

CARB METHOD 430

SUMMARY OF RESULTS

TOTAL ug/CM
COMPOUND RUN#1 | RUN#2 | RUN#3 | AVERAGE
Formaldehyde 462 447 496 468
Acetaldehyde 91 102 79 91
Acrolein 943 1023 617 861

LBS/HR

COMPOUND RUN#1 | RUN#2 | RUN#3 | AVERAGE
Formaldehyde 1.6E-03 | 1.5E-03 | 1.7E-03 1.6E-03
Acetaldehyde 3.1E-04 | 3.5E-04 | 2.7E-04 3.1E-04
Acrolein 3.2E-03 | 3.5E-03 | 2.1E-03 2.9E-03

Petro Chem Environmental Services, Inc.
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COMPANY

: BECHTEL PETROLEUM OPERATIONS, INC.

UNIT : K-27 17R
DATE 1 2-12-92
REPORT : 10-848C
METHOD 430
@ 60° F

RUN #: 1 2 3

TIME : 840 1136 1350
Vm (dry gas sampled) 1.756 1.75 1.75
Y (meter calib. tactor) 1.00 1.00 1.00

P bar (Barometric pressure)

29.07 29.07 29.07

P static {(stack pressure, " H20)

-0.32 -0.32 -0.32

Deita H (differential meter press, ” H20)

Tm (meter temperature, R°)

514 5§20.7 513.5

Vm(std),dsct

1.72 1.70 1.72

Vm(std),dscm

0.0487 0.0481 0.0488

-79-

Petro Chem Environmental Services, Inc.



COMPANY : BECHTEL PETROLEUM OPERATIONS, INC.
UNIT : K-27 17R

DATE : 2-12-92

REPORT : 10-849C(

Method 430
Formaldehyde Resuits

Test Run #1 #2 #3

ug/l 1500 860 1100

Sampie vol, | 0.015 0.025 0.022

Total ug 23 22 24

Vm std DSCF 1.72 1.70 1.72

Vm std DSCM 0.0487 0.0481 0.0488

Voiume Flow, DSCFM 887 887 887

AN

Concentrations AVERAGE
ngdscf 18.1 12.6 14.1 13.3
igldscm 462 447 496 468
ppb 376 364 403 381
Emissions
lIb/hr | 1.6E-03 | 1.5E-03 | 1.7E-03 | 1.6E-03 |

Petro Chem Environmental Services, Inc.



COMPANY : BECHTEL PETROLEUM OPERATIONS, INC.
UNIT : K-27 17R

DATE : 2-12-92

REPORT : 10-849C

Method 430
Acetaldehyde Resuits

Test Run #1 #2 #3

ugll 290 200 180

Sample vol, | 0.0183 0.0246 0.0215

Total ug 4 5 4

Vm std DSCF 1.72 1.70 1.72

Vm std DSCM 0.0487 0.0481 0.0488

Voiume Flow, DSCFM 887 887 887
Concentrations AVERAGE
&gldscf 2.58 2.89 2.25 2.57
H!dscm 91 102 79 91
ppb 51 57 44 50
Emissions
{ib/hr | 3.1E-04 | 3.5E-04 | 2.7E-04 | 3.1E-04 |

-81 -~
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COMPANY : BECHTEL PETROLEUM OPERATIONS, INC.

UNIT : K-27 17R
DATE : 2-12-92
REPORT : 10-849C
Method 430
Acrolein Resuits
Test Run #1 #2 #3
ugll 3000 2000 1400
Sampile vol, | 0.0153 0.0246 0.0215
Total ug 48 49 30
Vm std DSCF 1.72 1.70 1.72
Vm std DSCM 0.0487 0.0481 0.0488
Volume Flow, DSCFM 887 887 887
Concentrations _ AVERAGE
ggldscf 26.7 28.9 17.5 24.4
ggldscm 943 1023 817 861
ppb 411 4486 269 375
Emissions
libhr | 3.26-03 | 3.5E-03 | 2.1E-03 | 2.9E-03 |

Petro Chem Environmental Services, Inc.
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COMPANY : BECHTEL PETROLEUM OPERATIONS, INC.
UNIT : K-27 17R

DATE : 2-12-92

REPORT : 10-849(C

Method 430
Formakiehyde Resuits
FIELD BLANK
Test Run #1 #2 #3 AVERAGE
ug/l 1400 2100 1600 1700
Sample val, | 0.0118 0.0114 0.0110 0.0114
Total ug 16.5 23.9 17.6 19.4

Petro Chem Environmental Services, Inc.



COMPANY : BECHTEL PETROLEUM OPERATIONS, INC.
UNIT : K-27 17R

DATE 1 2-12-92

REPORT : 10-849C

Method 430
Acetaldehyde Results
FIELD BLANK
Test Run #1 #2 #3 AVERAGE
ugl! 330 860 970 720
Sampile vol, | 0.0118 0.0114 0.0110 0.0114
Total ug 3.9 9.8 10.7 8.1

Petro Chem Environmental Services, Inc.



COMPANY :

UNIT
DATE

BECHTEL PETROLEUM OPERATIONS, INC.
: K-27 17R
: 2-12-92
: 10-849C
Method 430
Acrolein Resulits
FIELD BLANK
Test Run #1 #2 #3 AVERAGE
u&ll 3100 5000 2800 3633
Sampie vol, | 0.0118 0.0114 0.0110 0.0114
Total ug 36.6 57.0 30.8 41.5

Petro Chem Environmental Services, Inc.



Coast

Air, Water & Hazardous Waste Sampling, Analysis & Consultation

ro- Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories
Const 141 Suburban Road »  San Luis Obispo, CA 93401 « (805)543-2553 +  Fax (805) 543-2685
ANavLYTICAL 751 S. Kellogg, Suite A Goleta, CA 93117 » (805)964-7838 e«  Fax (805) 967-4386
SERVICES 6006 Egret Court Benicia, CA 94510 e (707)747-2757 <  Fax (707) 747-2765
4765 Calle Quetzal Camarillo, CA 93010 e (805)389-1353 +  Fax (805)389-1438
4570 Campus Drive » Newport Beach, CA92660 * (714)252:2143 «  Fax (714)253-7733
2400 Cumberland Dr. ¢  Valparaiso, Indiana 46383 = (219)464-2389 +  Fax (219) 462-2953
Terry Rowles Lab number: Ig611
Petro Chem Environmental Date received: $2/14/92
3287 Antonino Ave. Date sampled: g2/12/92
Bakersfield, CA 933¢8 Sampled by: Mark Ready
Date extracted: $2/19/92
Project: K-27 17-R Extracted by: Mark Diehl
Date analyzed: $2/28/92
Analyzed by: Mark Diehl
Lab number: Ig611-9 Sample Description: Blank #1
QC ID: 1IB19IMP
Formaldehyde Acetaldehyde Acrolein
Total ug ug/L Total ug ug/L Total ug ug/L
PQL* 1. 60. 2. 1208. 2. 129.
Result 17. 14080. 4, 338. 36. 3104.
Volume 11.8 mL
Lab number: IP611-10 Sample Description: Blank #2
QC ID: IB19IMP
Formaldehyde Acetaldehyde Acrolein
Total ug ug/L Total ug ug/L Total ug ug/L
PQL* 1. 69. 2. 120. 2. 120.
Result 24. 210@. 19. 864 . 57. 5000 .
Volume 11.4 mL
Lab number: I@611-11 Sample Description: Blank #3
QC ID: IB19IMP
Formaldehyde Acetaldehyde Acrolein
Total ug ug/L Total ug ug/L Total ug ug/L
PQL* 1. 6d. 2. 128. 2. 120.
Result 17. 1600. 11. 974. 31. 2800.
Volume 11.6 mL
Average Field Blank 19. 1789. 8. 729. 41. 3600.

Lab Certifications:
*Results listed as 'N
(Practical Quantitati

B3/94/92
HPLC @228-19
IB1SFORM
FORM1, 1992

CAELAP#1598, NYELAP#11177, UTELAP#E-142, AALA#8136-91.

Dl
on Limit).

were not detected at or above the listed PQL

Respectfully submitted,
COAST TO COAST ANALYTICAL SERVICES

Mary Havlicek,
President

Ph.D.

Petro Chem Environmental Services, Inc.

-86-



: Air, Water & Hazardous Waste Sampling, Analysis & Consultation
| CoasT Yo Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories
| Coast 141 Suburban Road _+  San Luis Obispo, CA93401 « (805)543-2553 »  Fax (805) 543-2685
I AnALY TICAL 751 S. Kellogg, Suite A * Goleta, CA 93117 e (805)964-7838 «  Fax (805) 9674386
SERVICES 6006 Egret Court  * Benicia, CA 94510 o (707)747-2757 +  Fax (707) 747-2765
t 4765 Calle Quetzal Camarillo, CA 93010 o (805)389-1353 e«  Fax (805)389-1438
4570 Campus Drive ©  Newport Beach, CA92660  » (714)252:2143 «  Fax (714) 2537733
2400 Cumberland Dr. ¢  Valparaiso, Indiana 46383 ¢ (219) 464-2389 e«  Fax (219) 462-2953
Terry Rowles Lab number: 16611
Petro Chem Environmental Date received: $2/14/92
3207 Antonino Ave. Date sampled: @g2/12/92
Bakersfield, CA 93348 Sampled by: Mark Ready
Date extracted: $2/19/92
Project: K-27 17-R Extracted by: Mark Diehl
Date analyzed: $2/28/92
Analyzed by: Mark Diehl
Lab number: I€611-12 Somple Description: Run 1, impingers #1 & #2
QC ID: IB19IMP
Formaldehyde Acetaldehyde Acrolein
Total ug ug/L Total ug ug/L Totoal ug ug/L
PQL* 1. 60. 2. 120. 2. 120.
Corrected Result** 95, 8500 . 49. 3660. 210. 18004.
Result 23. 1509. 4. 29¢.  47. 3000.
Average Field Blank 19. 17088. 8. 728. 41. 3604.
Sample/Blank Ratio 1.2 g.88 6.5 2.4 1.14 8.8
Volume (combined impingers) 15.3 mL '

Sample Description: Matrix spike of IP611-12, Run 1, Impinger #1
QC ID: IB19IMP Spiked with: 5 ug or ¢.85 ug/L of Formaldehyde

»##Matrix spike was destroyed during analysis. No results are available.

Lab Certifications: CAELAP#1598, NYELAP#11177, UTELAP#E-142, AALA#8136-81.
*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 (5.0 multiplied by the
average field blank) according to CARB 438, section 11.9.

Respectfully submitted,

$3/85/92 COAST TO COAST ANALYTICAL SERVICES
HPLC §228-17 W
IB19FORM e 3%
FORM1, 1992 Mary Havlicek, Ph.D.

President

Petro Chem Environmental Services, Inc.
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1 CoasT 1O -

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

| Coast 141 Suburban Road
d ANALYTICAL 751 S. Kellogg, Suite A
| SERVICES 6006 Court
| 4765 Calle Quetzal
4570 Campus Drive
2400 Cumberiand Dr

Terry Rowles .

Petro Chem Environmental
3287 Antonino Ave.
Bakersfield, CA 93348

Project: K-27 17-R Bechtel

/

Lab number: I6611-13 Sample De
QC ID: IB1SIMP

Formaldehyde
Total ug
PQL* 1.
Corrected Result#*w 95.
Result 21.

Average Field Blank 19.
Sample/Blank Ratio 1.1
Volume (combined impingers)

Lab number: I@611-14 Sample
QC ID: IB19IMP
Formaldehyde
Total ug
PQL* 1.
Corrected Result®* 95.
Result 23.

Average Field Blank 19.
Sample/Blank Ratio 1.2
Volume (combined impingers)

¢  San Luis Obispo, CA 93401 + (805) 543-2553 ~»
. Goleta, CA 93117 o (805)964-7838
. Benicia, CA 94510 o (707)747-2757 o
. Camarillo, CA 93010 e (805)389-1353
e  Newport Beach, CA92660 + (714)252-2143
¢ Valparaiso, Indiana 46383 ¢ (219)464-2389
Lab number: 19611

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

Date received: @2/14/92
Date sampled: g2/12/92
Sampled by: Mark Ready
Date extracted: $2/19/92
Extracted by: Mark Diehl
Date analyzed: $2/28/92
Analyzed by: Mark Diehl

scription: Run 2, impingers #1 & #2

Acetaldehyde Acrolein
ug/L Total ug ug/L Total ug
64. 2. 128. 2.
85049. 49. 36606, 210.
864. 5. 200 . 49.
17984. 8. 728. 41,
g8.5 6.6 g.3 1.2
24.6 mL

ug/L
120.
180090.
2000 .
3609 .
g.6

Description: Run 3, impingers #1 & #2

Acetaldehyde Acrolein

ug/L Total ug ug/L Total ug
64. 2. 129. 2.
85249 . 49. 3608. 210.
1194, 4. 180. 3d.
1769. 8. 728. 41,
g.6 8.5 .3 6.7
21.5 mL

ug/L
124.
18000 .
1400 .
3690.
2.4

Lab Certifications: CAELAP#1598, NYELAP#11177, UTELAP#E-142, AALA#6136-01.

*Results listed as 'ND’' were not
(Practical Quantitation Limit).
Results listed as N/A have calcul

detected at or above the listed PQL

ations that are not aqpplicable.

Corrected result is listed as the average field blank subtracted from the

result, unless denoted by #*»,

#*Corrected result is listed as the reporting limit (5.6 multiplied by the
average field blank) according to CARB 438, section 11.9.

g3/95/92
HPLC 9228-13
IB19FORM
FORM1, 1992

Respectfully submitted,

COAST TO COAST ANALYTICAL SERVICES

T Dl N e Lo

Mary Havlicek, Ph.D.
President
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Air, Water & Hazardous Waste Sampling, Analysis & Consultation

Coast Y0 . Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories
Coast 141 Suburban Road +  San Luis Obispo, CA93401 + (805)543-2553 +  Fax (805) 543-2685
ANaiLyTICAL 751 S. Kellogg, Suite A * Goleta, CA 93117 ¢ (805)964-7838 Fax (805) 9674386
SERVICES 6006 Egret Court ¢ Benicia, CA 94510 o (707)747-2757 <«  Fax (07) 747-2765
4765 Calle Quetzal Camarillo, CA 93010 o (805)389-1353 ¢  Fax (805)389-1438
4570 Campus Drive *  Newport Beach, CAS2660 « (714)252-2143 +  Fax (714) 253-7733
2400 Cumberiand Dr. e+  Valparaiso, Indiana 46383  « (219)464-2389 =+  Fax(219)462-2953
Terry Rowles QC Batch 1ID: ICgS5form
Petro Chem Environmental Date extracted: @3/85/92
3287 Antonino Ave. Extracted by: MD
Bakersfield, CA 93348 Date analyzed: #3/89/92
Analyzed by: MD
Method: CARB 438
LABORATORY QC SPIKES AND BLANKS
FORMALDEHYDE
Spike amount - Result % Recovery
Total ug ug/L Total ug ug/L
Spike 1 2. 200. 2.6 264. 138
Spike 2 2. 200. 2.3 238. 115
Spike 3 2. 2900. 2.3 238. 115
Spike &4 2. 2089. 2.1 218. 185
Reagent blank NS ' NS ND. ND.
Formaldehyde
Practical Quantitation Limit: 20 ug/L
Response factor: g.8002 ng/integrator height unit
Average % recovery: 116
Standard deviation of % rec: 8.9

Relative stondard deviation of % rec: 7.7

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

Respectfully submitted,

83/198/92 COAST TO COAST ANALYTICAL SERVICES
ICOSFORM

FORM1, 1992 WM

Mar;.Hcvlicek. ?ij.
President

-89-
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Air, Water & Hazardous Waste Sampling, Analysis & Consuitation

Coast 1O - Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories
CoasT 141 Suburban Road _«  San Luis Obispo, CA93401 + (805) 543-2553 Fax (805) 543-2685
ANAaLYTICAL 751 5. Kellogg, Suite A * Goleta, CA 93117 e (805)964-7838 +  Fax (805) 9674386
SERVICES 6006 Egret Court ¢ Benicia, CA 94510 o (707)747-2757 +  Fax (707) 747-2765
4765 Calle Quetzal -« Camarillo, CA 93010 « (805)389-1353 +  Fax (805)389-1438
4570 Campus Drive *»  Newport Beach, CA92660 + (714)252-2143 + Fax(719) 253-7733
2400 Cumberiand Dr. «  Valparaiso, Indiana 46383 - (219)464-2389 +  Fax (219) 462-2953
Terry Rowles QC Batch ID: IC@Sform
Petro Chem Environmental Date extracted: $3/05/92
32¢7 Antonino Ave. Extracted by: MD
Baokersfield, CA 93348 Date analyzed: $3/69/92
Anclyzed by: MD
Method: CARB 430
LABORATORY QC SPIKES AND BLANKS
ACETALDEHYDE
Spike amount Result % Recovery
Total ug ug/L Total ug ug/L
Spike 1 2. 200. 1.8 180. 99
Spike 2 2. 200. 1.5 158. 75
Spike 3 2. 208. 1.5 158. 75
Spike &4 2. 290. 1.4 149. 78
Reagent blank NS NS ND. ND.
Acetaldehyde
Practical Quantitation Limit: 50 ug/L
Response factor: g.00806 ng/integrator height unit
Average % recovery: 78
Standard deviation of % rec: 7.5
Relative standard deviation of % rec: 9.6

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 Quantitaotion Limit).

Respectfully submitted,
$3/19/92 COAST TO COAST ANALYTICAL SERVICES
IC@SFORM

FORM1, 1992 WM W

Mary Havlicek, Ph.D.
President

Petro Chem Environmental Services, Inc.



Coasy 10.

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

Coasy

ANAaLYTICAL
SERVICES

Terry Rowles

Petro Chem Environ
3207 Antonino Ave.
Bakersfield, CA 93

LABORATORY QC SPIK
ACROLEIN

———— " - = - —— — T - . = = - - ———

Spike 1
Spike 2
Spike 3
Spike &4
Reagent blank

Acetaldehyde
Practical Quantita
Response factor:
Average % recovery
Standard deviation

141 Suburban Road ¢  San Luis Obispo, CA 93401 « (805)543-2553 <«  Fax (805) 543-2685
751S. Kellogg, Suite A Goleta, CA 93117 * (805)964-7838 *  Fax (805) 967-4386
6006 Egret Court « Benicia, CA 94510 o (707)747-2757 +  Fax (707) 747-2765
4765 Calle Quetzal » Camarillo, CA 93010 e (805)389-1353 +«  Fax (805) 389-1438
4570 Campus Drive *  Newport Beach, CA 92660 « (714)252-2143 +  Fax (714) 253-7733
2400 Cumberland Dr. ¢  Valparaiso, Indiana 46383 o (219)464-2389 e«  Fax (219) 462-2953
QC Batch ID: Icgsform
mental Date extracted: @3/85/92
Extracted by: MD
3g8 Date analyzed: 83/89/92
Analyzed by: MD
Method: CARB 430
ES AND BLANKS
Spike amount Result % Recovery
Total ug ug/L Total ug ug/L
2. 209, g.6 60. 38
2. 209 . g.8 ‘84. 49
2. 209. .7 78. 35
2. 204, g.8 8g. 49
NS NS ND. ND.
tion Limit: 58 wug/L
g.6606 ng/integrator height unit
: 36
of % rec: 4.1
deviation of % rec: 11

Relative standard

Lab Certifications
*Results listed as
(Praoctical Quantit

83/18/92
ICOSFORM
FORM1, 1992

:  CAELAP#1598, NYELAP#11177, UTELAP#E-142, AALA#0136-91.
'ND’ were not detected at or above the listed PQL

ation Limit).

Respectfully submitted,
COAST TO COAST ANALYTICAL SERVICES

e

Mary Havlicek,

Pr

-91-

esident

Ph.D.
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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
sample line, midget impinger moisture knockout, and a twenty liter tedlar bag
housed in a rigid air tight container. The container was connected ‘to a
vacuum pump/rotameter/dry gas meter assembiy.

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 pericd, a final leak test was performed and the bag was
recovered from the sample container. The contents of the impinger and
distilled water rinsings were recovered into a villi viai; the vial was completesly
filled.

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

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

Sampling Diagram

’:m rerLon VACUUM LINE
SAMPLE LINE
PILTER
NREDLE
(GLASS wOOL) u PrOBE « VALVE

CDiikeSToRs &

j U 8 Cll::::hl.

PuMP

{l no cugcx

RIGID LEAKPROOF CONTAINER

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 immediately
by a double midget impinger system containing 0.1N NaOH in the first impinger
and distilled water in the second impinger. The purpcse 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 focilowed by a 1/4 inch teflon line tee-ed
into a Photovac GC/PID anaiyzer. A low flow vacuum pump/rotameter assembly
was located downstream of the Photovac and provided continuocus flow of sample
past the Photovac.

Prior to sampling the Photovac was calibrated with a known standard and the
calibration was confirmed toc 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 sampie system and then analyzed
as a field blank check. A known standard was purged through the sampie
system and analyzed as a system bias or spike check. The vaiue was compared
to the initial in-house calibration.

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

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

Sampling Diagram
Probe Glass Wool

Pressure
Yacuum G“g.
Fiowmeter Rellet Vacuum

— _v\.ugg @ Line

AT

:

' NaOM Witer L J Pumg

‘impinger Imainger

lesrsrsvcccceccocsane '

Imoingers recuirag wnen
sampling acioic gas streams [Rigid Contained : :

PHOTOVAC '
PORTABLE GC

Petro Chem Environmental Services, Inc.
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FORMULAS
1,3-Butadiene
AVERAGE

n
2 %
- =1

=
n

STANDARD DEVIATION

] 2
E (Xf - Y)
1=y

s = A=

RELATIVE STANDARD DEVIATION
RSD-% = .; x 100

RESPONSE FACTOR

area

RF = ,
concentration

CORRELATION COEFFICIENT
R = y/RZ
REGRESSION LINE EQUATION

y = C + bx

GAS DILUTION CONCENTRATION CALCULATION

a
¢bxc-d

Where:

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

anop
TR R

_ Petro Chem Environmental Services, Inc.
..95..



CARB METHOD 429
PAH

CARB METHOD 429 SAMPLING

The sampling apparatus consisted of a quartz nozzle, heat traced gquartz 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 ml DI H,0, 100 mi- DI
H,0, dry, and silica gel. Pitot tubes and a stack gas thermocouple were
attached adjacent to the sampie probe.

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

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

The sample train was charged; a pre-cieaned Whatman QMA Quartz fiber filter
was placed into the filter hoider, the probe/nozzle/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 (+x 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 sampie
recovery. No additional gases were pulled through the field blank train.

SAMPLE RECOVERY AND ANALYSIS

The filter and nozzle were separated from the probe. The probe was tilted
and rotated while brushing three successive times and rinsing with methanol,
hexane, and methylene chioride. Sterile surgical gioves were used during this
process. All rinses were caught in an amber glass sample bottie. 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 fliter was removed from the filtar holder with teflon coated forceps, folded
and wrapped in hexane rinsed aluminum foil, placed into a petri dish and
seaied with teflon tape.

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

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

Aliquots of the reagents grade chemicals and filters were recovered for
analysis as reagent blanks. All sampies 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 biue ice. All filter
sampies were stored under dry ice.

The samples were transported to the laboratory for analysis where they were
logged and inspected for abnormalities. Each sampie fraction underwent an
extraction and concentration. The extracts were combined and further
concentrated. The final concentrate was analyzed by high resolution 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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Heated Probe
S-Type Pitot l
& Temp. Senscr 1

CARB Method 429
PAH SAMPLING TRAIN

Oven
R Cycione (Optionat)
- . *  — Filter Assembly

Glass or Teflon
‘ I tubing

i : Condenser
(water-cooied)

=

Sorbent Module
(water-cooied)

Temo.

Ny of“%f“ oy
B=

THIe

Readout pﬁ' Orifica
Mancmetar 7 Manometer Impingers in Ice Bath
Bypass
vaive
-f- Vacuum
:: Main Gauge
©, ,’_“j
Hgwi ‘ | l /1;;55;;;;\ ~ <:::)
[N -’
Qrifice é d
Pumn
Dry Gas
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Filter - whatman QMA Quartz on Teflon Screen Support
Imp. #1 - Dry
Imp. #2 - 100 mis Distilled water
Imp. #3 - 100 mis Distilled water
Imp. #4 - Dry
Imp. #5 - Indicating Silica Gel

Petro Chem Environmental Services, Inc.
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CARB METHOD 430
ALDEHYDES

SAMPLE RECOVERY AND ANALYSIS

The sampling apparatus consisted of a heated 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, distiiled water, methylene chioride, 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,O probe wash will be performed and
allowed to drain into the first impinger. The train was then disconnected from
the probe and lowered down to the mobile laboratory where the impinger tops
were removed; impingers were capped and sealed with teflon tape, labeled and
placed back intoc 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 = Vit std)

DSCM = DSCF x .0283

PPb = (DSCM x 24.40985)
- MW

LBS _ PPb x MW x DSCFM x 1.581 x 107
FR 1000

Petro Chem Environmental Services, Inc.
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Sampiing Diagram
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CARB METHOD 430
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PETRO CHEM ENVIRONMENTAL SERVICES, INC.

DRY QAS METER CALIBRATION

DATE: 1-29-92 AMBIENT TEMP (°F): 46
TECH: BDM BAROMETRIC Pbar: 29.74
TEST METER ID#: SEM 104584
METER |.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 10.06 7.34 10.01 10.01
FIELD GAS METER
VOLUME CF INITIAL 805.50 819.90 828.40 839.80
FINAL 815.52 827.37 838.81 850.28
TOTAL 10.02 7.47 10.41 10.48
STD TEST METER
TEMP (°F) 46.0 49.0 468.5 53.0
FIELD GAS METER
TEMP (°F) IN 51.0 62.0 63.5 §3.0
ouT 38.0 39.0 44,0 48.0
AVERAGE 43.5 48.5 48.83 51.0
STD TEST METER
PRESSURE ("H20) -1.30 -0.60 -0.30 -0.15
FIELD GAS METER
PRESSURE ("H20) 2.33 1.29 0.52 0.20
FIELD GAS METER, Mct 1.007207 0.967329 0.979076 0.967060
[FIELD AVERAGE Mcf: 0.985170 | [ H@: 1.3081 |

Petro Chem Environmental Services, Inc.
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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 |.D.# 1001 TEST METER Mct: 1.015
APPROXIMATE CFM 1.00 0.78 0.50 0.30
STD TEST METER
VOLUME CF INITIAL 0.00 0.00 0.00 0.00
FINAL 10.06 7.3 10.14 10.01
TOTAL 10.06 7.31 10.14 10.01
FIELD GAS METER
VOLUME CF INITIAL 648.00 638.40 6569.10 670.30
FINAL 658.20 645.82 669.58 680.76
TOTAL 10.20 7.42 10.48 10.48
STD TEST METER |
TEMP (°F) 57.5 57.0 57.5 60.0
FIELD GAS METER
TEMP (°F) IN 61.0 58.5 82.5 65.0
out 49.5 51.5 55.5 60.0
AVERAGE 55.3 §5.0 59.0 62.5
STD TEST METER
PRESSURE ("H20) -1.30 -0.60 -0.30 -0.15
FIELD GAS METER
PRESSURE (*H20) 2.30 1.25 0.51 0.20
FIELD GAS METER, Mct 0.991129 0.993042 0.9836388 0.975525
[FIELD AVERAGE Mcf: 0.9858486 | H@: 1.2829 |
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Method 430
Pretest Rotameter Calibration

FLOW ROTAMETER CALIBRATION

ROTAMETER # 01
DATE: 1-31-92

Pbar 29.56 - "Hg
ROTAMETER TEMP VOLUME TIME RATE
SETTING oF mli sec L/min
5 a 5.00 68.00 500.00 59.81 0.50
b 5.00 68.00 500.00 60.52 0.50
c 5.00 68.00 500.00 60.88 0.49
AVG 8.00 68.00 500.00 60.40 0.50
4 a 4.00 68.00 500.00 79.71 0.38
b 4.00 £8.00 500.00 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 6£8.00 §00.00 158.09 0.19
b 2.00 68.00 500.00 157.88 019
c 2.00 68.00 500.00 158.30 0.19
AVG 2.00 68.00 500.00 157.99 0.19

Petro Chem Environmental Services, Inc.
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ROTAMETER # 01

Method 430
Post test Rotameter Calibration

FLOW ROTAMETER CALIBRATION

DATE: 2-18-92

Pbar 29.39 *Hg
ROTAMETER TEMP VOLUME TIME RATE
SETTING oF 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
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DISCUSSION

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

Mark T. Read
March 26, 1992

Petro Chem Environmenta) Services, Inc.
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ALTA Analytical Laboratory

Batch ID: ZOQ? S-_

Samples Arrived by: b’ ek EX PlessS
- Airbill Present? Number q"(é ll?b 7‘2‘/ ><
e

!Lz
3. Shipping Container is Intact?
4

. Custody Seals Present? Number ! >( "

If yes, are they intact? N ( A

ﬂ 5. Sample Containers Intact? ><

ls . Shipping Preservation: Ice/@h‘one “

7. Temperature: é O(—

IL. Chain of cCustody Present? 7(

Discrepancies in chain of Custody?

<
| %

o

Comments:

Petro Chem Environmenta) Services, Inc,
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amm—

Batch ID: ZO ZS
L Sample Log-In Checklist || Yes

.. Samples Arrived by: 0’ EXP/C{‘}
2. Airbill Present? Number qL{é 1230 7‘2'./ X
XX

F. Shipping Container is Intact?

ALTA Analytical Laboratory

4. Custody Seals Present? Number ! >(

Sample Containers Intact? >(

[f. Shipping Preservation: Ice/ée Icé/None

If yes, are they intact? A/ ( /J(
5.

7. Temperature: é O-L

8. Chain of Custody Present? : 7(

Discrepancies in Chain of Custody?

{ 10. Packing Retained?

ame= ,54’ 7 Date Rcv'd: 2 ’?

Comments:

Petro Chem Environmental Services, Inc.
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ALTA Analytical Laboratory

Batch ID: _[LQQ_S—

Samples Arrived by:

3. Shipping Container is Intact?

4. Custody Seals Present? Number

If yes, are they intact?

N A

5. Sample Containers Intact?

6. Shipping Preservation:

Ice/élue Ice)None

7. Temperature: é °© .

8. Chain of Custody Present?

X

9. Discrepancies in Chain of Custody?

|2. Airbill Present? Number 7‘/&222‘7373

v

l 10. Packing Retained?

X

Date Rcv'd:

Name: / zf’é
7 /

Comments:

5

Petro Chem Environmental Services, Inc.
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ALTA Analytical Laboratory

Batch ID: M

Samples Arrived by: ‘ y J EXPA‘I ' r
Hz. Airbill Present? Number 9%¢ 223/ 94S$ >( JJ
|

IL3 . Shipping Container is Intact? V(

E. Custody Seals Present? Number >(

If yes, are they intact? /V / A’

5. Sample Containers Intact? >(

6. Shipping Preservation: Ice/(lu?ﬁp/None
5

7. Temperature: é (,

8. Chain of cCustody Present? 7<

9. Discrepancies in Cchain of Custody? )<

10. Packing Retained? ><
Name: ’%// z{_ _ Date Rcv'd: Z /8- 7‘,‘7
Comments:

Petro Chem Environmental Services, Inc.
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ALTA Analytical Laboratory

Batch ID: M

Sample Log-In Checklist

i 1. Samples Arrived by: f; ’ 2 EK f/‘e r
2. Airbill Present? Number 976 AXJj940 w
ﬂ 3. Shipping Container is Intact? >< H
4. Custody Seals Present? Number Xu
If yes, are they intact? /\/ W
I 5. Sample Containers Intact? 7(
6. Shipping Preservation: Ice(Bi[ue :ée,)wone H
7. Temperature: ’/ CZ' T
8. Chain of Custody Present? >(
9. Discrepancies in Chain of Custody? ?(
E Packing Retained? 4 (+4 (éfl ~K

Name: G///(%% Date Rcv"d: IZ/?/?Z'
Comments:

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

Petre Chem Environmental Services, Inc.
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INTRODUCTION

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

All peak areas in the raw data section are in
miilivoltseconds (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 tabie 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 /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.

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

Summary of Results

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

Regression Formula Y =-0.164+0.0023X

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

Linear Regression Analysis

Regression Qutput:
Constant -0.184081
d Brof Y Est 0.8797852
R Squared 0.9992079
Na of Observations 4
Degrees of Freedom 2

X Coefficient(s) 0.0023091
Std Exr of Coel 4.597E-05

322 2.5068
5.86 8.0704
1.7 32.6248
57.7 57.1779

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
CONCENTRATIDN AREA AREA AREA AREA STANDARD
(ppb v/) RUN 1 RUN 2 RON 3 AVERAGE DEVIATIN
3.22 1200 1200 1200 1200.00 0.00
5.88 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
(ppd v/9) RUN 1 ROUN 2 RUN 3 AVERAGE DEVIATION
3.22 2.6833E-03 2.8833E-03 2.8833E~03 2.8833E-03 0.0000E+00
5.86 2.1704E-03 2.1T04E-03 2.1704E-03 2.1704E-03 0.0000E+00
) 31.7 2.2168E-03 2.2324E-03 2.2482E-03 2.2325E-03 1.5722E-05
57.7 2.3266E-03 2.3173E-03 2.3286E-03 2.3235E-03 5.3947E-08
RF AVG= 2.3524E-03
- RF STDDEV.=  0.0002293982
RF R% = 9.75%
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Calibration Gas Source and Concentrations

Certified Gasses
Certificate
Source Concentration Constituents Date
Scott 5.836ppbv  1,3-Butadiene 1/16/92
+/- 10% Nitrogen
Scott 57.7ppbv  1,3-Butadiene 1/16/92
+/-10% Nitrogen
Blended Gasses
Flow Rates (L/min.) Date
Source Concentration Dilution Gas Cal. Gas Blended
5.86ppm
UHP N2 3.2ppmv 0.9 1.1 1/24/92
57.7ppm
UHP N2 31.7ppmv 0.9 11 1/24/92

petro Chem Environmental Services, Inc.
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FORMULAS

AVERAGE

STANDARD DEVIATION

n ?
z: (X,’ - ‘)?)
1=l

s n-1

RELATIVE STANDARD DEVIATION

RSD % = .; x 100

RESPONSE FACTOR

area
concentration

F =

CORRELATION COEFFICIENT
R = YR
REGRESSION LINE EQUATION

y = C + bx

GAS DILUTION CONCENTRATION CALCULATION

a
+ b

X c=ad

Where:

Flow setting of calibration gas
Flow setting of dilution gas

Concentration of caiibration gas
Concentration of new gas blend
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LIMIT OF DETECTION
LOD=|Al+3s
Where:
A=the least squares intercept
("C” in the regression output table)
s=the standard deviation of replicote determinations
of the lowest stondard

LIMIT OF QUANTITATION

LOQ= 3.3*L0D

MILLIVOLTSECONDS

mVv3S= VS * 1000

Petro Chem Environmental Services, Inc.
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31.7ppmv 1,3-Butadiene

Calibration Gas Standard
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.1 Scott Specialty Gases, Inc.

Shipped &141 EASTON ROAD FLUMSTEADVILLE FA 1894903210
From: Fhome: 215-74&6-8861 Faxg: 215=-766=-0320

CERTIFICATE 0F ANALYSIS

FETRO CHEM ENV SERVICES FPROJECT #: 01-34545
FOd#: 1673

I207 ANTONINGC AVENUE ITEM #: 01029230000 CL
DATE: 1/1&/92

BAKERSFIELD CA 93308

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

COMPONENT —-GONG_MOLES ~{MOLES)

1,3-BUTADIENE S. FPB S.86 FPE

NITROGEN BAL BAL

MICROGRAV - TM

ANALYST: /mz.h__gjm AFFROVED BY: e
M.SIRINIDES/T.NEEME

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

6141 EASTON ROAD PLUMSTEADVILLE PA 18949-0T10
Fhone: 21S5-7646-8841 Fax: 215-766-0320

CERTIFICATE OF ANALYSIS

FETRO CHEM ENV SERVICES PROJECT #: 01-345%55%5
PO#: 14673 )

S207 ANTONINO AVENUE ITEM #: 01029220060 CL
DATE: 1/16/92

BAKERSFIELD . CA 93308

CYLINDER #: CAL10937 AMALYTICAL ACCURACY: +/-10%
REQUESTED GAS ANALYSIS

COMPONENT __CONC_MOLES_ _(MOLES) _

1,3-BUTADIENE S0. FPPE S7.7 PPE

NITROGEN EAL BAL

MICROGRAY - TM

< . A
ANALYST: __Z@Fzan  \icvidascia . AFPROVED BY: /QJ{ _Cég KL

M.SIRINIDES/T.NEEME

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

UNIT . k-2 (FR
DATE T-)§-92
REPORT : j0- £49C
ON-SITE DATA
7— -« - ( 1_-] Z
BUN
TIME zu_‘!_l.'L_ ms_a_ﬁf . _I :20
Vm Dry sampied gas volume, dcf [36-23 _ _%.53
Y Meter callbration factor (met# Z09¢ . (Q0/ . (00l ) _985/F0 = _9ISi 40 .995 /70
Pbar Barometric Pressurs, “Hg 224 —2%.29 [0F
Pstatic  Stack static pressure, "Hg -3 =37 -3
AH Ditferential meter pressure.“H20 Ll 13 O
Tm Meter temperaturs, °F 6% _ __4b <8
RUN 1 RUN 2 RUNS3
CONTENTS | FINAL TARE NET FINAL TARE NET FINAL TARE | NET
o | aec.d | 4969 |05 lmete | yssy |s¥8S |95 | ¢3S 1363.0
gH20 613.0| 6oz (230 0 | eze) | SHO [LR.Z 60%/ | 3.1
34 o5z | 537 | (3O |4 & | yeqy | L5 |SwF 57571 30
Silica | avg.\ | 8296 |¢8.5 lew.r | &4 |22¥ |W0.F (1.8
Vie volume of H20, gms sv8.¢ §26. % 562.-?
BuUN #1 # #
co2 % Dry Volume 1.t mes .63
o2 % Dry Volume S o5 .5
N2 % Dry Volume €¢1.9 27.94 32.%%
Cp Pitot tube coefficient (Pit¥ - - ) Y 4 .39 .29
AP Avg P, "H20 5| WSS __.462.
Ts Stack temperature, °F 09 28 U
As Stack area. sq. ft. il 335 _ 388
Ds Stack diameter, inches 1.1y (.25 l{zg
Dn Nozzle diameter, inches 319 ke
Dur Sampling time, min K12 1< L8O
% iso  Miniiso 99.92 100,57 (06-% ]
Filter #
Filter tare weights, gms
INITIALS
CONTROL BOX#:
Hi P Lo P Avg P______ Duct Temp

Diameters befcre disturb
# of points, total

After

Overall (inches)

Coupling

-135-

Petro Chem Environmental Services, Inc.



J9VUIAY
o K314 [ohh: 01 |— /2
29 |7 |9 | W | 2 [A57 20 IR AN It ho’ .9 b |ot'%: T $8
25 25 | 2971 Shh 54 £ ¥ £23 ab’ 999" X% I T B T 4L
9 95 | V92 | @%h g9 oL LoZE | 9¢T | 0% oy g | |oFrE |§ sEY
5SS 5S¢ |BZ | B <7 L9 ThIE an'l 00b° 7 a59 n bl h o5
hg' GS | 192 | FEh 99 | 89 | 7ZO0E ¢hT | 089 Tz 774 g 9om |§ 5%
hg g | 19z Wk T | 89 | siot Al 113 £9° o8 | n | &% g SH
s Zs | 192 | 59k 96 | 99 | &% Go 1 | RiE” bs* 2726 |~ or |otTF: 4 9
IS ZaA AR 57 99 K754 %" | hOE £ 177 a7 | bk g o
og Qg | zze| as# e | R | 999 2" 929’ bh* 1372 b | B%: T sz
o5 @h |97 as€ | &% | %9 9°087 BT | ¢ % 778 b 128 i g7
(47 ah | hez| hiE s |72 | £eE 53" | T She 7] 5 | e 5%
T Y|S€gZ| °h? h9 29 XY 44 28 | Th9° hh* /5 & |omrar |21 G
e X0 oqodgd |4.} Ty OZll. 91¢2d o2l . " ) KW
HOHJK ISVIHO o . bwd:_m___m:.... anwd:_ (1) o) v :v (c49) R\\ %w.% %
tASHANHOO 11X JdN3t AU 1V "dN3L FNNTOA IVITNGURLN0 avan Jdo (81) Bil. upen (3) | YARKNNI “1d
§VO 40 diW3L | u3aionuaLId 31NV 6vo | 31dwvs 6O aNse3aud ALIOOBA  |awanxovis|wanoval avie | asu3aavul
SZ I {wviaiona K37 3ant 1ond
TEIR Y (o2 AN NEFENTETE(T]
"Z3GJ TVRIBIVINUINT 3800d Toor xoaulian
B BiZ AJAViO 312200 BV BAV 1SYS i diind
- ldgr i oAl
BT 752z wainision aannssv | Bit. P ANNOVA SEW3-al iiodii
B IS~ ABi1.)3\inesAId 0IiVis | Wi BT D 5§ ° ETTRYEL 26--Z2  aiva
FZ467 tq) A& 225
g7 e PTETWIET Y ﬁ.u:ovzw:amtac._e P y7=g i Jii60

{503 T ¥ InY

beh aolian

Petro Chem Envirommental Services, Inc.

-136-



7N

Py /18699 4\~ I~ /7~ N\ A9VH3IAY
(87 ) [ 1760 | [I'l) [ 155) [ 008 |
N Uer% _ww~— N~ o’

ergo8 s | < 0%

L5 S| BhZ| 9% LT4 [+ 208 a0’ i1 Zh’ 019 ol |0¢80 /I ¢28
5 K| 97| “BE €2 (44 oI | T [ ng’ T 8§ | af poldhl |27 6L
&g I €2 20h TZ (%4 L=y K27 KT [N1:§ o hh9 ar jegts g (464
Z5 75992 Wk Iz W geaz | LT | 96 | KT &9 or | o Tr ag
Zc 25|52 | 9¢h Z &7 97 9T | RLT .3 ~h3E T |og'de g 7%
£9 G\ £92 | Zgh oL 2t | B hi“l S8t /) b8 m|oie 9 (2
1 gy 992 1~ 92h L 12 | g4 7T [ Lhe’ BE 1.9/ 7T |53z |2 SZ%
€% ZZ| W2 | LOh 7 F 3%t |Tam |3 BE 4/ i |09 F  ag
29 g ¢392 b5 r=Y3 Iz | W47 el 198° 15 £ib i pEeo N X4
s o5 |97 287 T £ LehE | eev | 68 RE 976 i |oa-To:8T |7 57
[ oclooZ BT | # TZ 2Lt Rt | W@’ X3 112 or |Xtw | 67
[$% Bz T70Z €7 g7 T"REz Gol Y7 9¢° g ar POt |21 o)

4o X0g 90044 |3, 1300n0|d. I3 WI| 96929 | HV ozit. 3184} O2ll.
UBNJMI 16VI1HO do YETEITGG) (4 *no) e (54v)

Tmzwczcc n dnat AuUa AV "dW3L INNTOA WUNIUIIAA avau de (82) 6. uur(s) | y3annt ‘id
§VO 40 dhaL | uaaionuarng 21NV 6VO A1dNVS 8VO N6 AP0013A  [dnaLdovie| nanoval 3wl AsU3IAVUL
S Z 77T 4Inwnia 1000 A& w3anl 1014
wuarwd e S YECEN ETET]
T2 TIVRHAIVINUHING 3Goud {001 #xoaulian
GIE ° {.)JAVIQ 21ZZON ‘8I'TV0 "BAV 1S YT Hdhnd
y4s Y« ST E]N
ZZ IUNIGION 03nNsev | Bit . By INNNOVA D Lh8-I1 Quodnd
ZZ = dbji)3nesaud o1vie | Wi Ol "9 pOO A iIvAL Z6-NT-2  aiva

hrZ562 ieqqd AL 23 Hmn
o@F e WAL INIGAV %0310 WA 183150 / 34 d [F72%] #idiiod

Ny T # WY

LZhH aonian

Patro Chem Environmental Services, Inc.

=-137-



ELLRETYY)
A2 N @dall | = b
5 Lh| Bz 2o |~ 99 | & (58 |7 XA [P 7/ 12 I S [ i4 (1 L
25 (51652 | hoh 9 L |9 |76 hb9" be 99 | 9 | ¢k 4 32
s 24| 6SZ| Qi | 29 /4 X 47 thT | G93° 9 o0by b |og'lt 4 Y
hG¢ S| T5Z| hEh 279 73 £°198 BT e |8 | sy | @ | % |Th 9
LG 291652 49K hY {3 o'hhd sl ary’ W’ 1. b |e¥ e |T¢ v
74 b1 BsZ| 12h 29 Ity 2928 | ¢z ¢lg’ 19° 123 b ] 7 s
g sz | g7 | sE | TEm | EeT {esE | & 75 | KA L, & 3SE
| X4 A ARZL ZE | | 9ZE | g8 |87r” ¢s* 7% b @3 ®
25 1|85z Ssh D | o | 72zF | 9b° (#39° i #b g ¢ls |t v@
2 15|(HZ| bk 37 | RZ VEE | BT |2 R’ S/ g | o%h a §T
bh QS| L5z | ZhE 3 A 2B | $8° | 497 Sh° 29k g |otis ST
h7 €915z | 82 T €2 | asioe %9’ J77° hh* ¢db g |agrasur |2 0
de X0§ 9q0.04 Li"13nino| 4. ‘1310 Y ozii. a1ea o2l .
UBNdVI 1SV :ﬁ do TETETTE) (1 *no) ne (549)
UASHINHO0D 1X e ET Aud 1V 'dN3L INNTO0A g IETERET]) avan de (81) L TR ‘wpu (3) 1 u3annicid
SV 40 dW3L | u3atonuaLnd 214NVS 6VD I1dNVS VO aUnseaud ALID0N3A  [dwal dovis| nanoval  anin asH3AIAVUL
<z'u dJIwviarona k€2 3ant 1014
HTETRE] QSL* 1) 4303 AN
- "ZFD T3 IV U3 300D 1QQ) oa I3
B Lz~ {.)WVI0 312200 6VO BAV ISYI annd
) e X 4inal
ZB1 'S/ “RInision aannsev| 0l o TWAROVA JHhE - O Tiiodai
Z&° - BiL)3unesand o1ivie | wid SuwQl QJhO0 " givaiva 2b-11-2  aiva
- AZ 7 ] V4 Z2A Giin
o@F e dNILINIIBAWV MO0 WA 163 160 % =7 SAUVANIOD
+soz77 ¥ WY &2 aolan

Petro Chem Environmental Services, Inc.

-138-



¢h'99 M) _— Py . 19VUIAV
QMN Is'001  &g{(el'l ] (1¢57) ~m&
A ) 11] R T
A%712 00¢e:3l | ~ ob
23 G SR esh T P T | Ty e e 75 3509 b |ove Y
25 BT bk | B |7 % | ese | uT | =is | Ao 209 o | e |7«
‘s % | 'Rz OLF, 99 29 T | T | 2¢s @’ 779 b |7 Y
£% AR ZA 1 (X 29 < Fzb ft 10 hg* 29 b |adsoal |4 a9
s Z¢| 55727 3S | 8 | Ko o | OB & 29E 7S Y $) R
€S %Xz | 2R Is | 29| %% WT | 3 27’ 29 b | 0% 9@
25 Z| 9z o8h |17 57 | Z%ob | #T | @ RE | o | € |7 SE
44 IS\ W2 22k | o9 49 £'968 agn't | of8° [ ¥ P of | 9% |3 ¥
s ISIRZ | OLR | 29 ey g | &1 | 93 7L 29 & | b 1X74
e 5| WwZ| Thh 719 FA N B Y A hé* 7 b o ol 51
0% <A 7 YA Y B A4 » | 828 | htl a1 9" 0% b | FTi 0 41
A OF|'19Z o= r7 | &y Zz18 | hal hhE: 7% [~ b |Vorgdl |0 o
4 X090 ~ 8q0.dq L 1aninofd. 1Twn] IS EH | IV oell. 3184 oal.
Holdri ISVILIO e TETETTT) () o) ne (s4v)
VEASHANNOD HIX dnal AU AV dnal INNT0A WHHIIBLNO avan de(s)) M. e (3) | U0 1
SVO JO di3l Juaaionuaimg 214NVE BVD F1INVE 6VD MINGEI AD01A  Janat ovielwnnova]  avie | asuaavin
$2'n  dywwa 1ona hs ° 3ani 1011
TITEIRY o NN D EEEREIEL]
23 VR IVINUBIN 3a0t04d T = TG TIETETY
i 5157 LIVIN 312200 ‘610 "BAV 1SV uaning
) G 03
4817 c2Z JAinision aannesv| Bl . T/ INNNOVA J6h8 a1 ioaai
N 4= {hi)ainesaid viivie | Wi 900”7 ETIRYEY 26--7 {iva
£2°2°7C tg) JET 229  iin
@OF e WAL IHIBAV MO0 ¥ _am%\uz._ _otﬂu“m.. ANV.EI00

W<y 271 iy

bZh qollian

Petro Chem Environmental Services, Inc.

-139~



_Bvz T # Y

b2zl QOHIANW

I9VYIAY
o5 -2¢°00 J
.cs\.. 0’t¢ ‘
°9 Osbﬂ.\\w ~ (11}
9k mm 19T o6 | A3 29 [ {v 509 £0° | gro” 20 P 9 £ T 323
3h hH e EOh ¢S ]9 L T00P7 %°| 904’ ¢ 3 € g7 |2 [4
Sh PR kb | 25 09 | U bbb 744 L% [4& aovV | Z | &< & o
Sh AN A I [o]4 09 »'Sbb % | 1L 25" 209 % [[o@77 |} @
Sh NI ROT| 3%, oA &5 £bd 95" I HS S¥ AT | 2 $E8 | < O
& h T ATh 3A LT i 571 obh " <9° 288 & osr |7 <h
¢h LIEZUEGLY I SW3% | " [ X AS7 y¥3; F | & [ 54
15 Th| ¥ okt | 3k 14 h 155 e [ o % 23|« oot |3 ot
/h IN 82| €40 bh S< O ke’ big’ §h° A&S ¢ 7T 6
7h U IE jz% [42 Xt O3Ey R | /™ hT <85 ' 37T [ 3
Th ORI%Y vz | B3 = CRe 2 43 g | 3L 1/ <3| < T3 LB < :
O EIR w2 | & C19 439 FE | owe’ A’ p:x4 4 € |Toroeior | T °
4o X08 9q0Jdd 4.7 1311In0| 46 ‘13 INI HY ozit. 2184 ozl . p\\
UBHJWI 1SVTHO de U313N 6V (1 "no) Hv (54v) Lt
HISNIANOD :l ELE] Aua 1v "dwar INNTOA I IYE YEEET] aval e (s)) LT ‘uui(e) | y3annN “td
§VO 40 dW31 | YIAI0H UL N 31JNVS VO F1NYS VO 3UNEE3U ALOOTIA |awan xovis|wnanova]l 3w asHIAVUL
2717 {ywvia 1onha hA 7T m@ani 1014
R TTETR Y QSb' 14307 UIIIN
T I OVMIIVIN 3N 38004 1007 xoau3 1IN
_ST7 {.)wia312Z0N “ainvDd ‘OAV ASMWD pannd
] Yo\ IETLET
GAT - ET WMINTSION Gannssv | Bl . ., ‘NONOVA Jbha- 9 iluodau
2& 7. UR3uNesId D1Ivie | WP WOl o 097 AW IV EASIARS BT
20T qq A-ET 2 anin
«@% . 'dWIL INIIGHY %030 W 1631 150d (TTJ) [* Y9 Anvanoo

Petro Chem Environmental Services, Inc.

=140~



FaN

r 39VYIAV
— os) b3°9 N ﬁ. —=
2)°)9°¢03 )32 85/ P-8 D (onf w2l O
e ~ = o -ottl| - (7]
Fh et | 29 | 3th 3l | o' | & oty | < | € |7 X3
A3 25| 1on | 0% 79 of | Vviw 2R’ | 9rh’ A 1%} € |ooer [z =&
& S| E0h| +oh B 49 0w | 2n | Ehh° 9%’ AP t | ¢&s ( g
= Bloh| ©h| < | A KIS ETH |t o |5
A B\ ah| oA af £9 Z3E or ' | tzh° o $s99 Z | € | S5 B
Ah <h | WR[ bk as | <7 2708 | obh' | gah’ as 137 T |o% |9 3k
% | OR] Th & <91 93| g1 ° | hon’ Y4 333 € ot ¢ s
9h 95| €0h| Eon —s3 A9 3V | She | BSR° 257 X1 < | oox P) ot
9 FAAELHIEETY 5S 391 V3T JON | ¥4 < 383 |~ 9 |&# b 2t
Sh Sh| % ¢ ST 29 3 € ah® | thk’ yrg 238 9 | o'soz] | o £t
9h IA| S| S| 3% 29 oz o/ 2h | Phh* A" £33 7| €43 " 3t
33 B4 I LT ’i2 | Hooer |~ SEr | ger” A R | 9 | oSin| o
de X0g 9q0Jd |3, 1I31no[d. ‘I3 IN] 5% HY ozil. 9784 ozl .
HONJWI 1SVIHO deo U31IN 6V () o) Hv (e4v)
Twzmczoo :L dnat AYA 1V "dW3L INNTOA IVIINTYALA0 aval de (D) Bii ‘ujw (8) | YIBWNN "id
§VO 40 dW3L | u3a10H U3ILIA AdNVEEVO | I1dNVE 6VD aUNs63ud ALIDOTIA  [dW3LNOVIS| WNNOVA| 3wl | 3sH3AVHL
¥ {.Ywwia 1ona A% Eant 101id
- uard o4 SEEEYELCENETED
RID VIV UINIT 360U /007 xoau3l1an
SU 522 1.JNVIa 31ZZ0N ‘81 VO OAV BV 1 dnnd
B 22a 13t
3787 ST %'Iunieion aannssv| Bit. __ "WNNOVA JbhA- O7 uodau
2~ ABi)3unssand oiivis | wo 07 © 300" B WA 2b~-2/-2 alva
€0°be neqq €/ £ amn
JOC s anaL INaanv %0310 WA 163KT60L / 14 d TALASIY  ANVANGD
HIYON & § MDY b2/ QOHIaNW

Petro Chem Environmental Services, Inc.

-141-



2-10-92 K-21 @b#mau{
AeiD RInnk l RunsE Vb lomass l pezov TRpp ¥ STSE . = F- "3‘0

Saapple Ate O H e ane el 20O
P/N 1 FT 12849 1+ 187 /8.2 +70.1+427.0 zaq +23.8+M,1 J—

Cmom:ng/}L/FL’ 0.8+ 157¢53.3 16.61/304%.2 2304189+ 370 2~ —

- - — 5.8

Lep  #2

Petro Chem Environmenta) Services, Inc.
~142~

.zm,o & / 9.5 20.9 34.6 —
Imp *2 —_— —_ _— z.6
g EYIT : 5 Run_ M/ Rescie Trop & STE(F 2 [/
Sampee Mo O _Mexgaes el /= O
2.0 £ #3157 2.4 ¢ 7065 so.3 + I3 TE RS -
PN/ FT 34 3.6 s6-1
vaavﬁg/s:./f; zn Y% P2 5 Fr6 2 ¥ S _
45,6 32.% v4. &
T #/ 2%.% 2.0 2%¥. 6 -




K

-1t ~92, I ZH!Q’J/&/C/MC-T ‘ Resiy JRAL ﬂ-g/_t‘“ AN

_Bun FE2

-

Shamile e OF  _HEBANE  Vec/e i O

a——

3¢ % 24.Y yo.
Conpenscre /99//"8 2.t I0L ¢ 25.3 SEPTRWL (S R Kt —_
F:fST' e mpP 138014 54 0.5¢7. 513 1g. e 26 16T —_
Se cond. .Ipu/O - e —_— ToL
2-[-qL _ RN #5 Resov TRAP® 576/ 3 *6

St teos  Hewe — pelh RO

.\ 40k 034bd + 3.0 W7+ 5.1 #]0.8 —_
PN/ FT - N iy
‘ Comavseﬂ%,{g//g MG+ Ib.Or 2.9 RPN PAA w1 r110+s.3
FiRsT sl - 31.3] 2%\ 25.% —
Second JaP _ - L % o

Petro Chem Environmental Services, Inc.
-143-







J9VYUIAY
frw
s r 5 K\. £ 153 gg'gz: |«
R 2] Y 488 GO o8
3h 19 /3 185 Ig°0h:a1 | ag
bh 15 &/ 193 Faz:al | ab
—gr |z /Ay 522 2 A9l | 97
214 2% S\q 4 248 Ogohb | Q
do ¥og 9qoid ja. 1311n0] 4. 13 1/ ozit. 914 ozl «
HOIHdVI ISVTUO de UA13N 6VO () *no) ne (s4v)
ASHAGHOD X dnat AUG 1V a3l INNT0A VL ETERE avan de (1) By, up(3) | y3anni id
SVO 40 dN3L | uaalonuatngd 314NVS 8V F14WVS 6VO NS6IUJ AOO1BA  |awaLn ovis|innaval  avil AsUIAVUL
() nvia 1000 -~ R3ani jond
HTTEIRTY . SN FERERTETEL]
, FIVAIR 1VW L3N 300K Ao ¢ 3 208 U - = Gxoawaian
. T2V 312200 B V0 DAV g Doer Y S SH e 1 avind
) - ¥ SYOETREDD
ZZh 'SLZ WaINision 0annsev| Bit. INANROVA D LA8- o7 uod
B Z& - Bil.)aunesad onvis | uie ETTRYEY 2b-z-v aiva
B yAZ ) ¥4 g I
U5 e dWIAL INIIAWV NI WVIATI6AL 1604 /IUd \eﬁﬁgsmm

NNy \SEQ aonian

Petra Chem Environmental Services, Inc.

-145-



I9VHIAV
N
(l-0%/
d
S 29 W3 783 agpel |9
A9 [1 It {38
7S 99 vh L h#2 oxn |
he c9 /S
gs 29 XS
h9 h9 :\.k.. 793 azi) o)
3 ¥og " 9q04J [3.7i31100| Je 13 IV oali. @1%d|™ oal.
HONDKI 18VTIUHO de U313 6VO (1 "no) e (0av)
»..um:m_::cc e L] AUa 1V dn3t ANNT0A V JUE TEEE avan o (o)) LT ‘e {e) | uIarint ‘1d
6VO 40 diaL | UIQT10H UAL NS F1dNVS 6VD F1dNVE 6VO N6 A00M3A  |dnad dovie| wanoval  avi AGUAAVML
LY vivia 1000 W3ani 10HJd
LT - o FEELENEIED]
"Z3E) TVRIAIVIN U 3a0td H T de00 i T IETE
— {.JWia 31220 "8IVO "0AV WED@O  y Wdvind
. yde a1 ET)
Z>ah CLZ WAinieion aannesv | Bil. WONOVA Dbh3 -] ‘uodai
2% {Bi.aines:id o1vie | W ETVTREY 2ZL-21-Z  aivo
Zo'b7 L] EEANEXZ] il
a0% e 'dNAL INIIGWY NIF0 WAT183L 1504 /IUd /xﬂ;\vmnmq\ AVINIoD
2. F i o2 goliian

Petro Chem Environmental Services, Inc.

_146..



J9VYIAY
> \\lj
& .mwg
=
&0 s¢ | an. 289
e LS /3 h&i3 aodrisl |9
Ig S Wi, $ <> 2 a<g w0 |dh
& | 55 W $° ¢33 Qavw |[®
9 | 29 i < 8% aog: |a
do ¥og  9q0Jd |4, "1311n0] 4. 1AW T ozli. 910d]  O2l.
HONJYH 18VIU0 do u3ianeve (4 *no) e (049)
W3ASHINNOD JIXE dnat AW AV “d3L ANNTOA nVJUEYEEE avan " ()] L TH e (3) | u3avinil “1d
6VO 40 diN3L | u3aTIoN u3aLHe 374NV6 6V IINVE 6V FINGSIU ALOOTIA  [dW31 MOVIS] HNNOVAL  3NilL asyanviil

"1y Hnvia 1ona

auarwd

‘a3ant 1ond

$J4903 Haan

TERETD TSIV UINT 380Ud T to v kam\ TG UELER
—{.JWVia 312Z0N “8'VD "BAV T B oo Y 0 dvind
] i Jxge i)
81 1S L2 Weamnision aannesv| Bit . TRONOVA D ERE 31 tHiodau
2T - {8ji)aunssid olivVie | WP ETUV IR EL 2b-21-Z Aiva
Z0O L2 T FEU T Ciiiin
oS AT EINTTE T WO WA 1831 160d /Y4 ,\m*.cﬁwhﬂw SANVJII00

m. § NOY /dé:sﬁ.vu aonEn

Petro Chem Environmental Services, Inc.

-147-






I. C. ENGINE OBSERVATION REPORT
NAVAL PETROLEUM RESERVE NO. 1

LOCATION: SEC 17/T308/R23E DATE: 02-11-92

APCD # 4001068 C K27 RELEASE # AEP 355

REASON FOR TEST: AIR TOXICS TEST COMPANY: BPOI

EQUIPMENT DESCRIPTION: 660HP WAUKESHA VEE PERFORMED: YES

NOxCONTROL: _ CAT. X PSC PCC o2 OXIDIZING CAT.

POLLUTANTS: PM NOx X cox HC X H2s 802
EMISSIONS DATA

Emrgn R

e ,am;i..én Ak m

osserver_ ) - Cann

~ Petro Chem Environmental Services, Inc.
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COMPRESSOR PERFORMANCE REPORT

Bechtel Petroleum Operations, Inc

Location : Elk Hills, Ca
Unit Mfr : Dresser Rand

Unit name: K27

lifornia

Model:

2RDS

Date: 11-Feb=-92 09:59:01

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 STAGE1 10 151.5 514.0% 66 232 2.03 145.8 47 77C
1cC STAGE1 10 150.7 493.1 66 232 2.07 138.3 52 68T
2H STAGE2 10 46.3 191.1% 53 232 1.88 139.0 59 74C
2C STAGE2 10 46.2 180.8 53 232 2.16 141.4 65 68T
Total indicated horsepower (IHP) < 565 @ 953 RPM
Gas horsepower (GHP) = 594 @ 953 RPM
Compressor total horsepower (BHP) = 594 @ 953 RPM
Rated horsepower (BHP) = 650 @1000 RPM
Derated horsepower (BHP) = 619 for 953 RPM
Percent Load = 967%
* WARNING: Check the measured line pressures
Recommendations and Observations:
1H RATTLE 1C RATTLE
2H RATTLE 2C RATTLE
CONTINUOUS EMISSION MONITORING DURING AIR TOXIC EVALUATION RUN # 1-2.

Analyst signature: ZACKD

-150-
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SITE:

ELK HILLS NAVAL PETROLEUM RESERVE #1
EMISSION DATA

17R CS

START
END

IGNITION TIMING

RPM

ENGINE
N. TURBO
S. TURBO

PRESSURE

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

% BY PASS OPEN

TEMPERATURE

CONVERTOR IN
CONVERTOR OUT
AIR MANIFOLD L/B
AMBIENT

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

POWER CYL # 1

£ 2

$ 3

# 4

£ 5

$ 6

¥ 7

¥ 8

£ 9

10

#11

12

TURBO EX. #13

TURBO EX. #14

#15

16

TURBO EX. #17
CYLINDER PRESSURE

CYL. #1 HE

CYL. #2 HE

CYL. #3 HE

CYL. #4 HE

CYL. #5 HE

CYL. #6 HE

10:00AM
11:00AM

24

953
N/A
N/A

-2
-2
N/A
28.5
N/A

IN-OP
936
N/R

66
185
N/A
157
N/A

IN-OP

IN-OP

IN-OP

IN-OP

IN-OP

IN-OP

IN-OP

IN-OP

IN-OP

IN-OP

IN-OP

IN-OP

IN-OP

IN-OP

IN-OP

IN-OP

IN-OP

SuUcT.

172

50
N/A
N/A
N/A
N/B

Units:

R/B

DISCH.
470
172
N/B
N/A
N/A
N/A

-151-

K27

N/A

Petro Chem Environmental Services, Inc.

W.0. #
Date:

FUEL RATE
Coeff.
Static
Diff.
mcf/a

scfm

Exp. Factor

Avg. 02%

Exhst. Flow,

AVG. NOxX ppm

Corrected 15%

1bs./hr.

gms/BHP-hr.

CO ppm

Corrected 15%

1bs./hr.

gms/BHP-hr.

HC lbs./hr.

gms-BHP-hr.

(CAL.)

dscfm

AVG.

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

RATED H.P.
DERATED H. P.

LOG #

STACK GAS ANALYSIS
OXYGEN 02
NITROGEN N2
CARBON DIOXIDE c02
METHANE cl
ETHANE c2
PROPANE c3
1SO BUTANE i1C4
NORMAL BUTANE NC4
1SO PENTANE 1¢5
NORMAL PENTANE NC5
HEXANES PLUS C6+

COMMENTS:
AIR TOXICS TESTING
RUN #1

255410
02-11-92

0.005
6.00
4.15

124.5
86.5

1l
0.5
875

51

15

0.36
0.27
1500

435
6.47
4.94
0.00
0.00

565
0.95

595
96.1

650
619

o0 O

MOLE

oo ReXeloleNaNoglaRe)



ELK HILLS NAVAL PETROLEUM RESERVE #1

SITE: 17R CS
START
END

IGNITION TIMING

RPM
ENGINE
N. TURBO
S. TURBO

PRESSURE

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

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

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

POWER CYL # 1

# 2

# 3

¢ 4

# 5

# 6

# 7

¢ 8

t 9

#10

#11

#12

TURBO EX. #13

TURBO EX. #14

#15

#16

TURBO EX. #17
CYLINDER PRESSURE

CYL. #1 HE

CYL. #2 HE

CYL. #3 HE

CYL. {#4 HE

CYL. #5 HE

CYL. #6 HE

11:15AM
12:15PM

24

953

N/A
N/A
N/A
N/A
N/A

SUCT.
172
51
N/A
N/A
N/A
N/A

EMISSION DATA

Units: K27

DISCH.
470
172
N/A
N/A
N/A
N/A

-152-

N/A

w.o. #
Date:

FUEL RATE
Coeff.
Static
Diff.
mcf/d
scfm
Factor
022
Flow,
NOx ppm
Corrected 15%
lbs./hr.
gms /BHP~hr.
CO ppm
Corrected 15%
1bs./hr.
gms /BHP-hr.
HC lbs./hr.
gms-BHP-hr.

Exp. (CAL.)
Avg.
Exhst.

AVG.

dscfm

AVG.

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

RATED H.P.
DERATED H. P.

LOG #

STACK GAS ANALYSIS
OXYGEN 02
NITROGEN N2
CARBON DIOXIDE co2
METHANE Cl
ETHANE c2
PROPANE c3
IS0 BUTANE IC4
NORMAL BUTANE NC4&
IS0 PENTANE ICS5
NORMAL PENTANE NC5
HEXANES PLUS cé+

COMMENTS:
AIR TOXICS TESTING
RUN #2

petro Chem Environmental Services, Inc.

255410
02-11-92

0.005
6.05
4.20

127.1
88.2

11
0.5
99

52

15

0.37
0.29
2300

668

10.14
7.74
0.00
0.00

565
0.95

595
96.1

650
619

MOLE

CO0OOOO0O0OO0O0 NO



COMPRESSOR PERFORMANCE REPORT
Bechtel Petroleum Operations, Inc

Location : Elk Hills, California

Unit Mfr : Dresser Rand Model: 2RDS
Unit name: K27 pDate: 11-Feb-92 13:05:37
SERVICE CLR PREBSSURES TEMPS CALC PIS T ROD
CYL (stage) SET Ps Pd SU DIS CAPACITY IHP DELTA LOAD
(%) (psi) (psi) (dg ) (mmscFp) (np) (ds F) (%)
1H STAGE1L 10 150.8 510.5% 66 232 1.89 142.5 47 77C
icC STAGEL 10 144 .9 496.9 66 232 1.93 133.8 46 71T
2K STAGE2 10 45.4 188.9% 53 232 1.82 133.7 58 72C
2C STAGE2 10 46.7 191.1%* 53 232 2.00 140.3 59 69T

550 @ 954 RPM
579 @ 954 RPM
579 @ 954 RPM
650 @1000 RPM.
620 for 954 RPM
93%

Total indicated horsepower (IHP)
Gas horsepower (GHP)

Compressor total horsepower (BHP)
Rated horsepower (BHP)

perated horsepower (BHP)

Percent Load

* WARNING: Check the measured line pressures

Recommendations and Observations:
CONTINUOUS EMISSION MONITORING DURING AIR TOXIC EVALUATION RUN # 3-4.

Analyst signature:_ZZ&gQﬁ?

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

W.0. # 255410

SITE: 17R CS Units: K27 Date: 02-11-92
START 12:25PM
END 01:25PM FUEL RATE
Coeff. 0.005
IGNITION TIMING 24 Static 6.00
Diff. 3.90
RPM ) mcf/d 117.0
ENGINE 954 scfm 81.3
N. TURBO N/A Exp. Pactor (CAL.) 11
S. TURBO N/A Avg. 02% 0.5
Exhst. Flow, dscfm 917
PRESSURE AVG. NOx ppm 49
A/F MANIFOLD L/B -2 Corrected 15% 14
A/F MANIFOLD R/B -2 ibs./hr. 0.33
PCC FUEL N/A gms /BHP-hr. 0.26
BAROMETRIC 29.1 AVG. CO ppm 3000
% BY PASS OPEN N/A Corrected 15% 871
TEMPERATURE 1bs./hr. 12.17
CONVERTOR IN IN-OP gms /BHP-hr. 9.55
CONVERTOR OUT 936 ACTUAL HC ibs./hr. 0.00
AIR MANIFOLD L/B N/A R/B N/A gms—-BHP-hr. 0.00
AMBIENT 66 .
ENGINE J/W IN 185 TOTAL IN. H.P. 550
ENGINE J/W OUT N/A LOSSES 0.95
ENGINE OIL IN 157
ENGINE OIL OUT N/A TOTAL BHP LOAD 579
POWER CYL # 1 IN-OP
¢ 2 IN-OP PERCENT LOAD 93.4
¢ 3 IN-OP RATED H.P. 650
# 4 IN-OP DERATED H. P. 620
¢ 5 IN-OP
# 6 IN-OP LOG # 0
I IN-OP STACK GAS ANALYSIS ‘MOLE %
# 8 IN-OP
# 9 IN-OP OXYGEN 02 0
#10 IN-OP NITROGEN N2 0
#11 IN-OP CARBON DIOXIDE c02 0
#12 IN-OP METHANE cl 0
TURBO EX. #13 N/A ETHANE c2 0
TURBO EX. #1l4 N/A PROPANE c3 0
#15 N/A IS0 BUTANE I1C4 0
#16 N/A NORMAL BUTANE NC4 0
TURBO EX. #17 N/A IS0 PENTANE ICS 0
NORMAL PENTANE NC5 0
CYLINDER PRESSURE SUCT. DISCH. HEXANES PLUS Cé6+ 0
CYL. #1 HE 175 480
CYL. #2 HE 50 175 COMMENTS
CYL. #3 HE N/A N/A AIR TOXICS TESTING
CYL. #4 HE N/A N/A RUN #3
CYL. #5 HE N/A N/A .
CYL. #6 HE N/A N/A Petro Chem Environmental Services, Inc.

-154-



ELK HILLS NAVAL PETROLEUM RESERVE #1
EMISSION DATA

W.0. # 255410

SITE: 17R CS Units: K27 Date: 02-11-92
START 01:55PM
END 02:55PM FUEL RATE
Coeff. 0.005
IGNITION TIMING 24 Static 6.00
, Diff. 3.90
RPM _ mcf/d 117.0
ENGINE 954 scfm 81.3
N. TURBO N/A Exp. Factor (CAL.) 11
S. TURBO N/A Avg. 02% 0.5
Exhst. Flow, dscfm 917
PR?SSURB AVG. NOx ppm 55
A/F MANIFOLD L/B -2 orrected 15%
A/F MANIFOLD R//B -2 PRET e, 0.39
pcC FUERL N/A gns/BHP-hr. 0.29
BAROMETRIC 28.5 AVG. CO ppm 2500
% BY PASS OPEN N/A Corrected 15% 726
TEMPERATURE ibs./hr. 10.15
CONVERTOR IN IN-OP gms/BHP-hr. 7.96
CONVERTOR OUT 936 ACTUAL HC 1bs./hr. 0.00
AIR MANIFOLD L/B N/A R/B N/A gms—BHP-hr. 0.00
AMBIENT 66
ENGINE J/W IN 185 TOTAL IN. H.P. 550
ENGINE J/W OUT N/A LOSSES 0.95
ENGINE OIL IN 157
ENGINE OIL ouT N/A TOTAL BHP LOAD 579
POWER CYL # 1 IN-OP
# 2 IN-OP PERCENT LOAD 93.4
¢ 3 IN-OP RATED H.P. 650
# 4 IN-OP DERATED H. P. 620
# 5 IN-OP
# 6 IN-OP LOG ¢ 0
i# 7 IN-OP STACK GAS ANALYSIS MOLE %
#+ 8 IN-OP
# 9 IN-OP OXYGEN 02 0
#10 IN-OP NITROGEN N2 0
#11 IN-OP CARBON DIOXIDE c02 0
#12 IN-OP METHANE cl 0
TURBO EX. #13 N/A ETHANE c2 0
TURBO EX. #14 N/A PROPANE c3 0
#15 N/A 1S0 BUTANE IC4 0
#16 N/A ‘NORMAL BUTANE NC4 0
TURBO EX. #17 N/A 1S5S0 PENTANE ICS 0
NORMAL PENTANE NC5 0
CYLINDER PRESSURE SUCT. DISCH. HEXANES PLUS cé6+ 0
CYL. #1 HE 172 470
CYL. #2 HE 50 172 COMMENTS
CYL. #3 HE N/A N/A AIR TOXICS TRBSTING
CYL. #4 HE N/A N/A RUN #4
CYL. #5 HE N/A N/A
CYL. #6 HE N/A - Petro Chem Environmental Services, Inc.
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COMPRESSOR PERFORMANCE REPORT

Bechtel Petroleum Operations, Inc

Location ! Elk Hills, California
Unit Mfr : Dresser Rand Model: 2RDS
Unit name: K27 Date: 11-Feb=-92 15:53:44
SERVICE CLR PRESSURES TEMPS CALC PIS T ROD
CYL (stage) SET Ps Pd SU DIS CAPACITY 1IHP DELTA LOAD
(%) (psi) (psi) (dg F) (MMSCFD) (hp) (dg F) (%)
1H STAGE1l 10 150.9 505.3 66 232 1.99 143.0 49 75C
1¢C STAGE1l 10 - 150.1 484.5 66 232 2.01 133.9 54 66T
2H STAGE2 10 48.2 191.5% 53 232 1.90 139.4 62 74C
2C STAGE2 10 47.7 189.5¢% 53 232 2.13 144 .0 62 70T
Total indicated horsepower (IHP) = 560 € 953 RPM
Gas horsepower (GHP) = 590 @ 953 RPM
Compressor total horsepower (BHP) = 590 @ 953 RPM
Rated horsepower (BHP) = 650 Q1000 RPM
Derated horsepower (BHP) = 620 for 953 RPM
Percent Load = 95%
¥ WARNING: Check the measured line pressures
Recommendations and Observations: _
CONTINUOUS EMISSION MONITORING DURING AIR TOXIC EVALUATION RUN # 5-6

Analyst signature:_Zzzuzc5

-156-
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ELK HILLS NAVAL PETROLEUM RESERVE #1
EMISSION DATA

W.0. # 255410

SITE: 17R CS Units: K27 Date!: 02-11-92
START 03:55PM
END 04:55PM FUEL RATE
Coeff. 0.005
IGNITION TIMING 24 Static 6.00
Diff. 3.90
RPM mcf/d 117.0
ENGINE 953 scfm 81.3
N. TURBO N/A Exp. Factor (CAL.) 11
S. TURBO N/A Avg. 02% 0.5
Exhst. Flow, dscfm 917
PRESSURE AVG. NOx ppm 50
A/F MANIFOLD L/B -2 Corrected 152 14
A/F MANIFOLD R/B -2 1bs./hr. 0.33
PCC FUEL N/A gms /BHP-hr. 0.25
BAROMETRIC 28.5 AVG. CO ppm 1400
% BY PASS OPEN N/A Corrected 15% 406
‘TEMPERATURE lbs./hr. 5.68
CONVERTOR IN IN-OP gms /BHP-hr. 4.37
CONVERTOR O0OUT 936 ACTUAL HC 1lbs./hr. 0.00
AIR MANIFOLD L/B N/A R/B N/A gms—-BHP~hr. 0.00
AMBIENT 66
ENGINE J/W IN 185 TOTAL IN. H.P. 560
ENGINE J/W OUT N/A LOSSES 0.95
ENGINE OIL IN 157
ENGINE OIL OUT N/A TOTAL BHP LOAD 589
POWER CYL # 1 IN-OP
# 2 IN-OP PERCENT LOAD 95.1
# 3 IN-OP RATED H.P. 650
# 4 IN-OP DERATED H. P. 620
# 5 IN-OP
# 6 IN-OP LOG # 0
# 7 IN-OP STACK GAS ANALYSIS MOLE %X
# 8 IN-OP
# 9 IN-OP OXYGEN 02 0
#£10 IN-OP NITROGEN N2 0
#11 IN-OP CARBON DIOXIDE c02 (4]
12 IN-OP METHANE Ccl 0
TURBO EX. #13 N/A ETHANE Cc2 0
TURBO EX. #14 N/A PROPANE Cc3 0
#15 N/A ' IS0 BUTANE IC4 0
#16 N/A NORMAL BUTANE NC4 0
TURBO EX. #17 N/A IS0 PENTANE ICS 0
NORMAL PENTANE NC5 ]
CYLINDER PRESSURE SUCT. DISCH. HEXANES PLUS C6+ 0
CYL. #1 HE 172 470
CYL. #2 HE 50 172 COMMENTS :
CYL. #3 HE N/A N/A AIR TOXICS TRSTING
CYL. #4 HE N/A N/A RUN #5
CYL. #5 HE N/A N/A

CYL. #6 HE N/A N/A Petro Chem Environmental Services, Inc.
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ELK HILLS NAVAL PETROLEUM RESERVE #1
EMISSION DATA

W.0. # 255410
SITE: 17R CS8 Units: K27 Date: 02-11-92
START 05:05PM
) END 06:05PM FUEL RATE
Coeff.
IGNITION TIMING 24 Static
Diff.

- RPM mecf/d
ENGINE 953 scfm
N. TURBO N/A Exp. Factor (CAL.)

. S. TURBO N/A Avg. 02%

Exhst. Flow, dscfm
PRESSURE AVG. NOx ppm
A/F MANIFOLD L/B -2 Corrected 15%
) A/F MANIFOLD R/B -2 lbs. /hr.
PCC PUEL N/A gms/BRP-hr.
BAROMETRIC 28.5 AVG. CO ppm
- $ BY PASS OPEN N/A Corrected 15%
TEMPERATURE l1bs./hr.
CONVERTOR IN IN-OP gms/BHP-hr.

) CONVERTOR OUT 936 ACTUAL HC lbs./hr.
AIR MANIFOLD L/B N/A R/B N/A gms-BHP-hr.
AMBIENT 66
ENGINE J/W IN 185 TOTAL IN. H.P.

- ENGINE J/W OUT N/A LOSSES
ENGINE OIL IN 157
ENGINE OIL OUT N/A TOTAL BHP LOAD

3 POWER CYL # 1 IN-OP

$ 2 IN-OP PERCENT LOAD
¢ 3 IN-OP RATED H.P.
$ 4 IN-OP DERATED H. P.
i $5 IN-OP
$ 6 IN-OP LOG &
$ 7 IN-OP STACK GAS ANALYSIS
- $ 8 IN-OP
$ 9 IN-OP OXYGEN 02
$10 IN-OP NITROGEN N2

. $11 IN-OP CARBON DIOXIDE co2

$12 IN-OP METHANE Cl

TURBO EX. #13 N/A ETHANE Cc2

TURBO EX. #14 N/A PROPANE C3

B $15 N/A IS0 BUTANE IC4
$16 N/Aa NORMAL BUTANE NC4

TURBO EX. #17 N/A 180 PENTANE IC5

. NORMAL PENTANE NCS
CYLINDER PRESSURE SUCT. DISCH. HEXANES PLUS Cé6+

CYL. #1 HE 172 470
i CYL. #2 HE 50 172 COMMENTS :
CYL. #3 HE N/A N/A AIR TOXICS TESTING
CYL. #4 HE N/A N/A RUN #6
CYL. #5 HE N/A N/A , .

. CYL. #6 HE N/A N/A Petro Chem Environmental Services, Inc,
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I. C. ENGINE OBSERVATION REPORT
NAVAL PETROLEUM RESERVE NO. 1

LOCATION: SEC 17/T308/R23E DATE: 02-12-82
APCD # 4091068 C  K-27 RELEASE # AEP 356
REASON FOR TEST: AIRTOXICS TEST COMPANY: BPOI
EQUIPMENT DESCRIPTION: 650HP WAUKESHA VEE PERFORMED: YES
NOx CONTROL.: CAT. X PSC PCC Q2 OXIDIZING CAT.
POLLUTANTS: PM NOx X coX HC X H2S 802

EMISSIONS DATA

Petro Chem Environmental Services, Inc.
-1689-



COMPRESSOR PERFORMANCE REPORT
Bechtel Petroleum Operations, Inc

Location : Elk Hills, California

Unit Mfr : Dresser Rand Model : 2RDS
Unit name: K27 Date: 12-Feb—-92 09:53:35
SERVICE CLR PRESSURES TEMPS cal.C DIS T ROD
cyL (stage) SET Ps Pd sU DIS CAPACITY IHP DELTA LOAD
(%) (psi) (psi) (dg F) (MMsSCFD) (hp) (dg F) (x)
iH STAGE1 10 131.6 496.4 75 232 1.68 130.3 22 79C
1C STAGE1 10 134.5 485.6 75 232 1.74 123.7 27 70T
2H STAGE2 10 556.1 185.1 §3 232 2.12 140.0 78 61C
2C STAGE2 10 8§2.2 174 .9 53 232 2.42 140.9 79 58T

Total indicated horsepower (IHP)
Gas horsepower (GHP)

Compressor total horsepower (BHP)
Rated horsepower (BHP)

Derated horsepower (BHP)

Percent Load

535 @ g51 RPM
563 € 951 RPM
563 @ 951 RPM
650 €1000 RPM
618 for 951 RPM
91%

Recommendations and Observations:

CONTINUOUS EMISSION MONITORING DURING AIR TOXIC EVALUATION RUN # 1-2.

Analyst signature:_272cx3

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

W.0. # 255410

SITE: 17R CS Units: K27 Date: 02-12-92
START 09: 40AM
END 10:40AM FUEL RATE
) Coeff. 0.005
IGNITION TIMING 24 Static 6.10
Diff. , 4.10
RPM mcf/d 125.0
ENGINE 951 sctm 86.8
N. TURBO N/A Exp. Factor (CAL.) 11
S. TURBO N/A avg. 02% 0.5
Exhst. Flow, dscfm 979
PRESSURE AVG. NOx ppm - 42
A/F MANIFOLD L/B -2 Corrected 15% 12
A/F MANIFOLD R/B -2 lbs./hr. 0.30
PCC FUEL N/A gms/BHP-hr . 0.24
BAROMETRIC 28.9 AVG. CO ppm 4200
% BY PASS OPEN N/A Corrected 15% 1218
TEMPERATURE lbs./hr. 18.20
CONVERTOR 1IN IN-OP gms/BHP~hr . 14 .67
CONVERTOR OUT 928 ACTUAL HC lbs./hr. 0.00
AIR MANIFOLD L/B N/A R/B N/& gms-BHP-hr . 0.00
AMBIENT 63
ENGINE J/W IN 168 TOTAL IN. H.P. 535
ENGINE J/7W OUT N/A LOSSES 0.95
ENGINE OIL IN 152
ENGINE OIL OUT N/a& TOTAL BHP LOAD 563
POWER CYL # 1 IN-OP
# 2 IN-OP PERCENT LOAD 91.1
# 3 IN-OP RATED H.P. 650
# 4 IN-OP DERATED H. P. 618
# 5 IN-OP
# 6 IN-OP LOG # o}
$ 7 IN-OP STACK GAS ANALYSIS MOLE %
# 8 IN-OP
# 9 IN-OP OXYGEN 02 0
#10 IN-OP NITROGEN N2 o]
#11 IN-OP CARBON DIOXIDE coz2 (o)
#12 IN-OP METHANE C1l 0
TURBO EX. #13 N/A ETHANE c2 0
TURBO EX. #14 N/A PROPANE c3 0
#15 N/A IS0 BUTANE IC4 0
#16 N/A NORMAL BUTANE NC4 0
TURBO EX. #17 N/A IS0 PENTANE ICS o}
NORMAL PENTANE NC5 0
CYLINDER PRESSURE SUCT. DIsSCH. HEXANES PLUS Cé6+ o}
CYL. #1 HE 170 470
CYL. #2 HE 51 170 COMMENTS:
CylL. #3 HE N/A N/aA AIR TOXICS TESTING
CYL. $#4 HE N/A N/A RUN #1
CYL . #5 HE N/A N/A

CYL. #6 HE N/& N/A Patro Chem Environmental Services, Inc.
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ELK HILLS NAVAL PETROLEUM RESERVE #1

SITE: 17R CS
START
END

IGNITION TIMING

RPM
ENGINE
N. TURBO
S. TURBO

PRESSURE
A/F MANIFOLD L/B
A/F MANIFOLD R/B
PCC FUEL
BAROMETRIC
% BY PASS OPEN

TEMPERATURE
CONVERTOR IN
CONVERTOR OUT
AIR MANIFOLD L/B
AMBIENT
ENGINE J/W IN
ENGINE J/W OUT
ENGINE OIL 1IN
ENGINE OIL OUT
POWER CYL #

XX R
VWONGCODBONRP

#10

#11

#12

TURBO EX. #13
TURBO EX. #14
#15

#16

TURBO EX. #17

CYLINDER PRESSURE

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

10:50AM
11:50AM

24

951
N/A
N/A

SUCT .
170

51
N/&
N/A
N/A
N/A

EMISSION DATA

Units: K27

R/B

DISCH.
470
170
N/&
N/A
N/A
N/&

-162-

N/&

W.0. # 255410
02-12-92

Date:

FUEL RATE
Coeff.
static
Diff.
mcf/d

scfm

Exp. Factor

avg. 02%

Exhst. Flow,

AVG. NOX ppPm

(CAL.

)

dscfm

Corrected 15%

l1bs./hr.
gms/BHP-hr .
CO ppm
Corrected 1
lbs./hr.
gms/BHP-hr .
HC lbs./hr.
gms—-BHP~hr .

AVG.

ACTUAL

TOTAL IN. H.P.
LOSSES

TOTAL BHP LOAD

PERCENT LOAD
RATED H.P.
DERATED H. P.

LOG #
STACK GAS ANALYSIS

OXYGEN
NITROGEN
CARBON DIOXIDE
METHANE

ETHANE

PROPANE

ISO BUTANE
NORMAL BUTANE
ISO PENTANE
NORMAL PENTANE
HEXANES PLUS

COMMENTS :
AIR TOXICS TESTING
RUN #2

Petro Chem Environmenta! Services,

5%

o2
N2
co2
C1
c2
c3
IC4
NC4
IC5
NC5
Cé6+

Inc.

0.005
6.05
4.20

127.1
88.2

11
0.5
995

42

12

0.30
0.25
2800

812

12.33
9.94
0.00
0.00

535
0.9%5

563
91.1

650
618

MOLE

OCO00000O0OO0O0CO0OO0 #O



COMPRESSOR PERFORMANCE REPORT

Bechtel Petroleum Operations, Inc

Location : Elk Hills, California
Unit Mfr : Dresser Rand

Unit name: K27

Model: 2RDS

Date: 12-Feb-92 12:11:05

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  STAGE1 10  133.3 496.8 75 232 1.63 127.4 23 79C
1C  STAGE1 10 129.9 473.4 75 232  1.74 122.8 27 70T
2H  STAGE2 10 48.3 172.7% 53 232 2.05 137.2 74 59C
2C  STAGE2 10 46.6 169.2x 53 232 2.19 136.6 73 56T

Total indicated horsepower (IHP)
Gas horsepower (GHP)

Compressor total horsepower (BHP)
Rated horsepower (BHP)

Derated horsepower (BHP)

Percent Load

* WARNING: Check the measured line

Recommendations and Observations:

524 @ 953
552 @ 953
552 @ 953
650 €1000
620 for 953
89%

pressures

CONTINUOUS EMISSION MONITORING DURING AIR TOXIC EVALUATION

Analyst signature:_ 222y

=163~

RPM
RPM
RPM
RPM
RPM

RUN # 3-4.

Petro Chem Environmental Services, Inc.



ELK HILLS NAVAL PETROLEUM RESERVE #1
EMISSION DATA

SITE: 17R CS
START
END

IGNITION TIMING

RPM
ENGINE
N. TURBO
S. TURBO

PRESSURE
A/F MANIFOLD L/B
A/F MANIFOLD R/B
PCC FUEL
BAROMETRIC
% BY PASS OPEN
TEMPERATURE
CONVERTOR IN
CONVERTOR OUT
AIR MANIFOLD L/B
AMBIENT
ENGINE J/W IN
ENGINE J/W OUT
ENGINE OIL IN
ENGINE OIL OUT
POWER CYL # 1

# 2

# 3

# 4

# 5

# 6

# 7

# 8

# 9

#10

#11

#12

TURBO EX. #13

TURBO EX. #14

#15

#16

TURBO EX. #17
CYLINDER PRESSURE

CYL. #1 HE

CYL. #2 HE

CYL. #3 HE

CYL. #4 HE

CYL. #5 HE

CYL. #6 HE

12:00PM
01 : 00PM

24

953
N/A
N/A

SUCT
170
51
N/A
N/A
N/&
N/A

Units:

R/B

. DISCH.

470
170
N/A
N/A
N/a
N/A

~164-

K27

N/A

W.0. #
Date:

FUEL RATE
Coeff.
Static
Diff.
mcf/d

scfm

Exp. Factor

Aavg. 02%

Exhst. Flow,

AvVG. NOX ppm

Corrected 15%

lbs./hr.

gms/BHP-hr .

CO ppm

Corrected 15%

lbs./hr.

gms/BHP-hr .

HC lbs./hr.

gms—-BHP-hr .

(cAaL.)

dscfm

AVG.

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

RATED H.P.
DERATED H. P.

LOG #

STACK GAS ANALYSIS
OXYGEN 02
NITROGEN N2
CARBON DIOXIDE coz
METHANE C1
ETHANE c2
PROPANE Cc3
ISO BUTANE IC4
NORMAL BUTANE NC4
ISO PENTANE ICS
NORMAL PENTANE NC5
HEXANES PLUS Cé6+

COMMENTS:
AIR TOXICS TESTING
RUN #3

Petro Chem Environmental Services, Inc.

255410
02-12-92

0.005
6.10
4.10

125.0
86.8

11
0.5
979

42

12

0.30
0.25
1900

551
8.23
6.78
0.00
0.00

524
0.95

552
89.0

650
620

MOLE

oNeoNoRoRoNoRoNoNoNoNe R o)



ELK HILLS NAVAL PETROLEUM RESERVE #1
EMISSION DATA

W.0. # 255410

SITE: 17R CS Units: K27 Date: 02-12-92
START 01:15PM
END 02:15PM FUEL RATE
Coeff. 0.005
IGNITION TIMING 24 Static 6.10
Diff. 4.10
RPM mcf/d 125.0
ENGINE 953 scfm 86.8
N. TURBO N/A Exp. Factor (CAL.) 11
S. TURBO N/A Avg. 02% 0.5
Exhst. Flow, dscfm 979
PRESSURE AVG. NOx ppm 44
A/F MANIFOLD L/B -2 Corrected 15% 13
A/F MANIFOLD R/B -2 1bs./hr. 0.31
PCC FUEL N/A gms /BHP-hr. 0.26
BAROMETRIC 28.5 AVG. CO ppm 3000
% BY PASS OPEN N/A Corrected 15% 870
TEMPERATURE 1bs./hr. 13.00
CONVERTOR IN IN-OP gms /BHP~-hr. 10.70
CONVERTOR OUT 928 ACTUAL HC 1lbs./hr. 0.00
AIR MANIFOLD L/B N/A R/B N/A gms—-BHP~hr. 0.00
AMBIENT 63
ENGINE J/W IN 152 TOTAL IN. H.P. 524
ENGINE J/W OUT N/A LOSSES 0.95
ENGINE OIL IN 157
ENGINE OIL OUT N/A TOTAL BHP LOAD 552
POWER CYL # 1 IN-OP
# 2 IN-OP PERCENT LOAD 89.0
# 3 IN-OP RATED H.P. 650
# 4 IN-OP DERATED H. P. 620
# 5 IN-OP
# 6 IN-OP LOG # 0
# 7 IN-OP STACK GAS ANALYSIS MOLE %
i+ 8 IN-OP
# 9 IN-OP OXYGEN 02 0
#10 IN-OP NITROGEN N2 0
#11 IN-OP CARBON DIOXIDE co02 0
#12 IN-OP METHANE Ccl 0
TURBO EX. {#13 N/A ETHANE c2 0
TURBO EX. #14 N/A PROPANE Cc3 0
#15 N/A ISO BUTANE IC4 0
#16 N/A NORMAL BUTANE NCé& 0
TURBO EX. #17 N/A IS0 PENTANE ICS ]
NORMAL PENTANE NC5 0
CYLINDER PRESSURE SUCT. DISCH. HEXANES PLUS Cé6+ 0
CYL. #1 HE 170 470
CYL. {#2 HE 51 170 COMMENTS:
CYL. #3 HE N/A N/A AIR TOXICS TESTING
CYL. #4 HE N/A N/A RUN #4
git ;:2 gg :5: E;: Petro Chem Environmental Services, Inc.
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COMPRESSOR PERFORMANCE REPORT
Bechtel Petroleum Operations, Inc

Location : Elk Hills, California

Unit Mfr : Dresser Rand Model: 2RDS
Unit name: K27 Date: 12-Feb-92 12:11:05
SERVICE CLR PRESSURES TEMPS CALC DIS T ROD
CYL (stage) SET Ps Pd SU DIS CAPACITY 1IHP DELTA LOAD
(%) (psi) (psi) (dg P) (MMSCFD) (hp) (dg F) (%)
1H STAGE1 10 133.3 496.8 75 232 1.63 127.4 23 79C
1¢C STAGE1 10 129.9 473.4 75 232 1.74 122.8 27 70T
2H STAGE2 10 48.3 172.7%* 53 232 2.05 137.2 74 59C
2C STAGE2 10 46.6 169.2* 53 232 2.19 136.6 73 56T

524 @ 953 RPM
552 @ 953 RPM
552 @ 953 RPM
650 @1000 RPM
620 for 953 RPM
892

Total indicated horsepower (IHP)
Gas horsepower (GHP)

Compressor total horsepower (BHP)
Rated horsepower (BHP)

Derated horsepower (BHP)

Percent Load

* WARNING: Check the measured line pressures

Recommendations and Observations:
CONTINUOUS EMISSION MONITORING DURING AIR TOXIC EVALUATION RUN # 5.

Analyst signature:_;zzagég

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

W.0. # 255410

SITE: 17R CS Units: K27 Date: 02-12-92
START 02:25PM
END 03:25PM FUEL RATE
Coeff. 0.005
IGNITION TIMING 24 Static 6.10
Diff. 4.10
RPM mcf/d 125.0
ENGINE 953 scfm 86.8
N. TURBO N/A Exp. Factor (CAL.) 11
S. TURBO N/A Avg. 02% 0.5
Exhst. Flow, dscfm 978
PRESSURE AVG. NOx ppm 43
A/F MANIFOLD L/B -2 Corrected 15% 13
A/F MANIFOLD R/B -2 1bs./hr. 0.31
PCC FUEL N/A gms /BHP-hr. 0.25
BAROMETRIC 28.5 AVG. CO ppm 3200
Z BY PASS OPEN N/A Corrected 15% 927
TEMPERATURE 1bs./hr. 13.86
CONVERTOR IN IN-OP gms /BHP-hr. 11.40
CONVERTOR OUT 928 ACTUAL HC 1lbs./hr. 0.00
AIR MANIFOLD L/B N/A R/B N/A gms—-BHP-hr. 0.00
AMBIENT 63
ENGINE J/W IN 152 TOTAL IN. H.P. 524
ENGINE J/W OUT N/A LOSSES 0.95
ENGINE OIL IN 157
ENGINE OIL OUT N/A TOTAL BHP LOAD 552
POWER CYL # 1 IN-OP
# 2 IN-OP PERCENT LOAD 89.0
# 3 IN-OP RATED H.P. 650
# 4 IN-OP DERATED H. P. 620
# 5 IN-OP
# 6 IN-OP LOG # 0
# 7 IN-OP STACK GAS ANALYSIS MOLE %
i+ 8 IN-OP
i+t 9 IN-OP OXYGEN 02 0
#10 IN-OP NITROGEN N2 0
#11 IN-OP CARBON DIOXIDE co2 0
#12 IN-OP METHANE Cl 0
TURBO BX. #13 N/A - BTHANE c2 0
TURBO EX. i1l4 N/A PROPANE Cc3 0
#15 N/A IS0 BUTANE 1C4 0
#16 N/A NORMAL BUTANE NC4 0
TURBO EX. {#17 N/A ISO PENTANE ICS 0
NORMAL PENTANE NC5S 0
CYLINDER PRESSURE SUCT. DISCH. HEXANES PLUS Ccé6+ 0
CYL. #1 HE 170 470
CYL. #2 HE 51 170 COMMENTS :
CYL. #3 HE N/A N/A AIR TOXICS TESTING
CYL. #4 HE N/A N/A RUN #5
CYL. #5 HE N/A N/A ,
CYL. #6 HE N/A N/A Petro Chem Environmental Services, Inc.
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