
CALIFORNIA STATE FIRE MARSHAL (SFM)
PIPELINE SAFETY DIVISION

NOTIFICATION OF PROPOSED HYDROSTATIC TEST
CPSA

Date: 10/5/90

TEST ID; c\D-

1. Operator: Shell Oil Company
Address: 2459 Redondo Avenue
City: Long .Beaoh, CA 90806
Person calling: John MoCain

2. Specific location of pipeline to be tested:
Wilmington Refinery to Dominguez Refinery

3. Information on pipeline to be tested:
Line Number: /R-21
Pipe Diameter: 8.625 OD
Length of line: 15211 feet
Test pressure: 1080 lbs.

4. Location of test equipment: Wilmington Refinery

5. Date and time test is to conducted: 10/12/90 0 0900 hrs.

6. Test Medium: Water If other than water, has a waiver
been granted?:

7. Name and telephone number of independent testing firm or
person responsible for certification of test results:

Mateo Equipment Inc. (213) 532-0210

************************+***********************************
8. Call received by C\-.\--VArv-_. Time: \42.L,

9. Assigned to:

10. Date test results received:

TEST ID: 0)C) - 24

Date and time

This number should be given to person calling for use as
a verification number.
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P1PELNE DATA S F M . #90-241
Pipelino Operator .

SHELL PIPELINE co
Kind of Test

I 1 New 1 FiepIecement ( J hnna 1 i 3 1?" r IX)

Company conducting test if
other than operator

Pipeline Xclehtitioation An number' names etc)
LINE #21

Year 1 1 Other

Pipeline LAcation (mile post, street, atation, oto)
Iron: WILMINGTON REFINERY

To.1 DOMINGUEZ REFINERY

Maximum Operatim; pr000ure
P.S.T. at (location) 550

Wall
Thickness

TEST. P.RESURE. 10

Specification
& Grade (SIIYS)

14 .,56-7

TEST DATA

Test Medium 1)(1 Mater f I Petroleum Has Waiver been granted ?

Location of Pressure Recording Equipment Elevation

Other
Elevations

Pipeline--High Point
-0-

Pipalina--Low Point

-0-

Test
Equipment

make 4 Praka of

iea41',;aight. Teat" Cli A N DLER------i
Make 4 Model of Chart
Recorder

FOXBORO

Serial $

22681

$.m.1.1,;.037R.:4557o

Date Last Calibrated

, ----
Serial $

1175571

Data Last Calibrted

1-8-87

. .

.Make 4 Model of Temperature.
Recorder REYNOLDS

, .

Serial #
1249 am

Date Last Calibrated

8-28-90



Lie-EMU NO.

TCO EQ PMENT
P. 0. 0.0g 47O

SIMtli MAIN GlIiFf 1
CAliGON, CA OIIMA i4f.

Cita) c2-P2V0

STATE FIRE MARSHAL
Pipeline Safety Division
7171 Bowling Dr., Suite 600
Sacramento, CA 95823

Gentlemen:.
S.F.M. 4 9 0-2 4 1

Attached for your further handling is a copy of a pipeline hydrotest repori,
as per California State Fire Marshal's Office.

PIPELINE OWNER: SHELL OIL W.C.P.L.

PIPELINE TESTED: IR-21

DATE TESTED: 10-12-90

CONDUCTED BY: SHELL W.C.P. L.

WITNESSED BY: CLAUDE PARKER (METCO)

Should you need any further information, please contact the undersigned at
(213) 532-0210.

Is.
Attachments

Sincerely,

MET EQUIPMENT I

DUSTY HILYAR,

Vice .President
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iSOR0
Pwt 311411111111Nrr INFORMAT1011

State:

Pipeline System Name:

Length Inspected:

California

Southern California LAR TO Shell Carson Pipelines

Segment Name Pipe Length (ft)
per ILJ Tool

Pipe Length (ml)
per ILI Tool*

HCA Length (ft) per
ILJ Tool *

RCA Length (ml)
per ILI Tool

Wilmington 21 Une 16,406 3.1 16,406 3.1

TOTAL 16,406 3.1 16,406 3.1
This may ba different from he 8AP footage/mileage

Date of successful ILI Run: July 7.2010

[SUMMARY

The Wilmington 8" 21 Line Jet pipeline from the Alameda Sepulveda Manifold to the Shell Carson Terminal was
internally inspected by means of an NDT (Tuboscope) high resolution Geometry/IMU/MFL Combo ILI tool as pail
of Tesoro's Integrity Management Plan. The pipeline was evaluated to Tesoro Refining & Marketing Company's
ILI specifications.

The results from the Initial ILI report dated 8-18-2010 showed no Immediate, (1) - 60 day repair and no 180-day
required repairs. Confirmation digs were completed to validate tool accuracy. All digs were completed by
January 2011. The dig Information is as follows.

ILI Results from Report

Categorisation of Anomaly

#
Anomalies
excavated
based on

initial
report

#
Conditions
Identified

after
excavation
and NDE

#
Anomalies
Repaired

by steel or
composite

sleeve

#
Anomalies
Mitigated

re-taped

Conditions
for which
No Repair
Required

Immediate (HCA, IMP-Required) 0 0 0 0 0
60 Day (HCA, IMP- Required) 1 0 1 0 0
180 Day (HCA, IMP-Required) 0 0 0 0. 0

Misc-Not IMP Required 5 0 5 0 0

Dig #1 was a 45% corrosion anomaly with other multiple metal loss anomalies with an eight Inch span. A Type B
sleeve was Installed. Digs #2, the only DOT required dig, was a dent over 3% found on the bottom of the pipe
that was repaired with a Type B sleeve. A small scrap was found in the dent but was underneath good coating.
This was probably done during the manufacturing/coating process. Dig #3 was a 42% metal loss with four other
pits in close proximity that was repaired with a Type B sleeve. Dig #4 was a 49% metal loss with two other pits in
close proximity that was repaired with a Type B sleeve. Dig #5 was only a 47% metal loss anomaly with three
other pits In close proximity that was repaired with a Type B sleeve. Dig #6 was a42% metal loss with six other
pits in close proximity that was repaired with a Type B sleeve.

The results of the confirmation dig are follows:

Page I 1



TE C
ILI Dig Results from Final Report

INITIAL ILI
ITEM or

LOCATION
DIG # 'TYPE OF

ANOMALY

IU. INITIAL
REPORT - %REPORT

DEPTH

HELD NDE -
% DEPTH

HEPAIRREPAIR. COMMENTS

3181.183 1 MLOS 45 35 Type B Sleeve

4764,642 2 Dent 3.25 2.99 Type B We've

4773.975 3 MLOS 42 42 Type 8 Sleeve--

4773.975 3 MLOS 41 40 Type B Sleeve

7377.992 4 MLOS 49 32 Type B Sleeve

9160.392 5 MLOS 47 59 Type a Sleeve

13845.508 6 MLOS 42 30 Type B Sleeve

After reviewing the seven results from the six digs, four out of seven fteld-measured anomaly depths were within
tool tolerance. Of the three that were over the tool tolerance, two anomalies were only two percent over and the
third was seven percent. All the anomalies were overcalls with the exception of one. The results of the B31G
Modified remaining burst pressure at all dig locations were well above the MOP of the pipeline.

Mistras performed a visual Inspection and Ultrasonic Testing as well as all anomaly measurements at the
anomaly locations. Nelms also performed Black on White Contrast Magnetic Particle Testing (external) at all
locations. No Indications of SCC were found at any of the anomaly locations.

Based on the results above from the 2010 ILI digs and with the tool tolerance overages minimal, the overall
findings were satisfactory.

Titles and Signatures of Individuals involved in this Closure Report

Pipeline Integrity Engineer Rick Parkinson

tntegrity Management Program Director: Bernie Frleh. Manager of Environmental Compliance &Training

Contract Engineer: Keith Edwards

Page 12
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I INTRODUCTION
1.1 OVERVIEW

ATMOS International (ATMOSi) is to implement the statistical Leak Detection Systitem(LDS) software on Tesoro's
Los AngelesReEnery(-'LAft)AvJetanclGasoline/Diesel pipelines referred Ite as Line 7121 and Line 28/32,
respectively. They originate at the Tesoro RP&S; Line 28/32 has its initial metesiimgal the Refinery while Line 7/21
has its initial metering at the Kinder Morgan manifold, with outlet metering at Ile Skil Carson Terminal, Neither
pipeline has intermediate available instrumentation, Both pipelines are approxitontelly 6 miles in length, Line 7/21
has an outside diameter (OD) of 8" and Line 28/32 has an OD of 12".

An overview of the pipelines is shown in Figures 1 & 2.

Tesoro Line 7121
(8" AvJet to Carson)
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FIGURE SCHEMATIC DIAGRAM OF LINE 7/21 (AvJET PIPELINE)
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Tesoro Line 28/32
(12" Gasoline/Diesel to Carson)
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FIGURE 2: SCHEMATIC DIAGRAM OF LINE 28/32 (GASOLINE/DIESEL PIPELINE)

This document specifies the Site Acceptance Tests (SAT) to be carried out to prove the functionality of the leak
detection software for Tesoro. It is not intended to test all possible situations that the leak detection system would be
expected to perform, but aims to demonstrate how ATMOSThPipe will operate under a leak test under running
conditions from the Refinery to Sand Island. Two leak sizes of approximately 1% and 2% of the agreed nominal
flow rate will be tested during the SAT while flowing; rom the Tesoro RP&S to Shell Carson for the both pipelines
and a third test or t04y0 will be performed on the 7/21 line in order to test the leak location.

1.2 LEAK DETECTION SYSTEM DESCRIPTION

The ATNIOSTmPipe leak detection software ler* pipeline will be situated on the dedicated LDS Server within
Tesoro's Central Control Room. The instrument measurements will come from the field PLCs to the ControlLogix
(CLX) PLC. Measurements from the CLX PLC are 'visible on .a KEPwarc OPC server which makes the PLC data
available as OPC objects for ATMOSThPipe to Output data from ATMOSTmPipc will be passed back through
the OPC Server and back to the CLX PLC as displayed in Figure 3.
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FIGURE 3: PROJECT OVERVIEW SCHEMATIC

Refinery
Instrumentation

The ATMOSThPipe application will provide output data including pipeline status information and alarms which will
be passed through the KEPWare OPC Server and back to the CoutrolLogix PLC to be read by the DCS.
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1.3 SCOPE OF SITE ACCEPTANCE TESTS

The system SAT will be carried out at Tesoro's Refinery in Wi1mington (Los Angeles),_California.

The tests will cover the operator interface and the operation of the leak detection software.

Three dynamic leak tests will be performed at approximately 1%, 2% and l0% of the agreed nominal flow rate
(1600bph) for the AvJet Line.

Two dynamic leak tests will be performed at approximately 1% and 2% of the agreed nominal flow rate (6000bph)
for the Gasoline/Diesel Line. Please note the nominal flow rate is based upon the operating scenario solely dictated
by the actual pipeline flow rate.

The ATMOSTKPipe Server has been installed on site since May 2008 and began data collection early-June 200.8.
This data was then transferred to ATMOS offices in California via email. This site data was then passed through an
offline ATMOSImPipe system to allow the application to be configured and tuned.

During this data collection and tuning period, communications issues were identified. 'Therefore the leak rest for the
SAT cannot be performed until ATMOSi determines that all necessary data points show the correct state so that
ATMOSTh'Pipe may determine that the line is running.

08/03/0g SAT . DOC
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1.4 LEAK DETECTION SYSTEM PERFORMANCE CRITERIA

The following table shows target performance criteria for the Tesoro Los Angeles Refinery leak detection system
based upon the data seen from site to date. The pass criteria for the leak test sections of the SAT are that system
leak detection performance is demonstrated in accordance with these performance targets._

Leak size estimates are expected to have an accuracy of ±5% of real leak size or bener.

Leak location accuracy; As a general rule, the location error decreases exponentially as the leak size increases.

Leak detection takes advantage of the ATMOSTmPipc system's ability to learn about the instrumentation system and
compensate for errors and it is therefore the repeatability of the instrument measurements, which has the dominant
effect rather than their absolute accuracy. However, leak location estimation depends on the accuracy of the
measurements. For large leaks (greater than 10% of flow) an accuracy of±5% of total pipeline length is achievable.

1.4.1 Leak Detection Performance Estimates for Line 7/21

The following tables shoW the desirable leak sizes and respective detection times based upon the data seen from site
at this point.

Leak Rate Leak Rate:
(barrels/hr)

Detection Time
(min)

1% 16 60
2% 32 40
5% 80 30
10% 160 20
20% 320 12

30% 480 4
40% 640 2

Table 1.1: Line 7/21 Mule° Estimated Leak Detection Time and Sizes raider Normal Running Conditions

The leak sizes above are based Upon the originally agreed nominal flotia rale of 1600 barrels/hr

1.4.2 Leak Detection Performance Estimates for Line 28/32

Leak Rate Leak Rate
(barrels/hr)

Detection Time
(min)

1% 60 60
2% 120 40
5% 300 30
10% 600 20
20% . 1200 12

30% 1800 4
40% 2400 2

Table 1.2: Line 28/32 (Gosoline/Dlesel) Estimated Leak Detection Time and Sizes under Normal Running Conditions

The leak sizes above are based upon the originally agreednominal flaw rate of 6000 barrels/hr
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2 SAT SCHEDULE
2.1 OVERVIEW

The dynamic leak test for Line 28/32 will be clone by Tesoro during a transfer from the RP&S at the Los Angeles
Refinery to the Shell Carson Terminal. Two leak tests will be performed, one of approximately 1% and one of
approximately 2% of the agreed nominal flow rate. At these low flow rates the accuracy of the Leak location
algorithm cannot be verified.

The dynamic leak test for Line. 28/32 will be done by Tesoro during a transfer from the RP&S at the Los Angeles
Refinery to the Shell Carson Terminal. Two leak tests will be performed, one of approximately 1% and one of
approximately 2% of the agreed nominal flow rate, At these low flow rates the accuracy of the leak location
algorithm cannot be verified. A third test of approximately 10% will be performed on Line 7/21 in order to test the
leak location algorithm,

As each test section is completed, results should be recorded in the Site Acceptance Test Form, which is attached as
Appendix Ito this specification.

Any software snags or non compliances should be noted in the appendix section for investigation and corrective
action by ATMOSi, and both parties should sign accordingly.

2.2 PREPARATION ACTIONS FOR SAT
Prior to arriving on site for the SAT, Tesoro will have prepared the correct leak testing equipment and personnel.

ATMOSi should confirm that ATMOSimPipe is running normally and ready for leak test. A leak shall be
established at a nominal flow rate by the Tesoro team in the field. Results of the leak test shall be documented in the
attached SAT results form.
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2.3 METHODOLOGY FOR PERFORMING LEAK TESTS

2.3.1 Leak Test method Line 7/21 (AI/Jet)

The following_procedure_for_simulatingleaks onpipelines_for_ATIvIOSileak-detection-testing is
provided by Tesoro.

"Wet test" pipeline 7 (Avjet line)

Product removed. from. the pipeline, while the system is transferring product.
P &T to be present at. all times at leak test location while tests are being
performed. Vacuum. truck to have high pressure hose and: carbon canister.
R.P&S coritrol room.: 31:0-7:522-60.61 or-.310-522-6.017. Radio channel A-6.
Four tests will beperfbrmed in the 'knowing. rnamien

When all parties have confirmed that they arc aware that leak detection testing
will be taldry place:

Remove 2" drain. valve cap' at location designated .by P&T-trpresentative;
2. Connect vacuum truck to 2" nozzle, Camluck is to be tied, in proper manner

to prevent it from disconnecting.
3. When all parties are ready; slowly open, 2" drain valve, allowing product. into

the vacuum truck at a 1% leaf . rate, Note time below when valve is first
opened.

4. Field personnel- tei-contatt.RP&$ contrai:eorn-artdverify 'decrease in .flow at..
Shell Houston.

5. When ATM.OS. leak detection alanns, close 2" drain valve.
6. Calculate appriiki mate bbls discharged into the vaentint truck.
7. Record all required information...below,

Test 7W- I .

At Kinder Morgan an amount of l9bbUbr of product is transferred into the
vacuum truck. The leak is 1% of the regular flow 1900bblihr and should be
detected and alarmed by the leak detection system (ATMOS) in less than 60
minutes.

Test 21W-1.

At Shell Carson South Products an amount of ObbUhr of product is transferred
into the vacuum truck. The leak is 1% of the regular flow 1900bbVhr and should
be detected and alarmed by the leak detection system (ATMOS) in less than 60
minutes.

08103/0S
Issue 01

SAT ,DOC
Past 9 of IS



ATMOS(
P1rE1.1Nf SOC. TW:IftE

Atmos Interne Ilona!

Tesoro Line ? /21 and Line 28/32
Site Acceptance Test

PROJECT US-1436-T ESORO
Rev 1.1

Completed

2.3.2 Leak Test method Line 28/32 (Gasoline/Diesel)

The following procedure for simulating leaks on pipelines for ATMOSi leak detection testing is
provided by Tesoro.

"Wet test" pipeline 32 (Diesel/Gasoline line)

Product removed from the pipeline while the system is transferring product.
P&T to be present at all times at leak test l& Lion while tests are being
performed, Vacuum truck to have high pressure hose and carbon canister.
RP&S control room: 3 I 0-,522-6061 or 310-521-6017. Radio channel. A=6.
Four tests will 1710 performed in the following matmer.

When all parties have confirmed that. they ar c. aWdrc that leak; detection lestincr:
will be taking place;

8. Remove 2" drain valve cap al location designated by P4K..1" representative.
9. Connect vacuum truck to 2" nozzle. Cam)ock is to be tied. in proper manner

toprevent it frOmdiseatuiecting.
10. W.lien all parties are ready, slowly open ,2" drain valve, t,.11 lowing.product into

the vacuuni truck at Wa leak rate. l\lote time below when valve is first
opened,

I I Fielapersonucl to .contact R.P&S control. room -and verify .decrease in 'fow at
Shell 'Houston.

12. When ATMOS ica..detection alarins.,,eltise..r drain valve.
13. Calculate approxitnatebbl.s discharged ihto the vacuum truck.
14. Record all required information below.

Test 32W-I.

At Twin meters LARC Tesoro LAR an amount of 50bb1/hr of product is

transferred into the vacuum truck. The leak is 1% of the regular flow 5000bbl/hr
(for a gasoline shipment) and should be detected and alarmed by the leak
detection system (ATMOS) in less than 60 minutes.

Test 28W-1.

At Shell Carson Cabbage Patch an amount of 50bbl/hr of product is transferred
into the vacuum truck. The leak is I% of the regular flow 5000bbUtu- (for a
gasoline shipment) and should be detected and alarmed by the leak detection
system (ATMOS) in less than 60 minutes.
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PROJECT DETAILS
CLIENT: Tesoro Pipelines, Terminals & Trucking Inc.

PROJECT No.: UO t -79/01

PROJECT TITLE: Tesoro Los Angeles Refinery Line 7/21 and Line 28/32

SOFTWARE VERSION 3.2.1
No.:

TEST PROCEDURE US-1436-TESORO-SAT-001 Rev 1.0
REF:

SCOPE OF TEST: Site Acceptance

LOCATION: Tesoro Los Angeles Refinery, Wilmington, CA, USA

DATE: August 5 & 18, 2008
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PERFORMANCE RESULTS
Line 7/21

Test Pipeline- Leak Size Leak Location -Leak Started- Leak -Alums-- -Expected- Atmas Leak -Expected- Attnus
No Status

bph -%
(Actual) at

(PC time)

Detected
n(

Detection
Time

Detection
Time

Size
Estimate

Leak Size,
Estimate

Location
Estimate (feet}

I Running -1,5 0 10:14:33 10:21:49 7 nib
15 See

50 min 27 bph -25 bpb 0

2 Running. -0,6 31680 13:29:02 13:49:33 17 min
15 see

100 min 10.7 bph -10 bpi) 26000

3 Running i0 Did not
perromt

Did not
perform

Did not
perform

Did not
perform

20 min Did not
perform

-160 hph Did not
perform

Line 28/32

Test
No

Pipeiln,e
Status

Leak Size

bph -*A

Leak Location
(Actual)

Leak Started
at

(PC time)

Leak
Detected

at

Atitios
Detection

Time

Expected
Detection

Time

Atmas Leak
Size

Estimate

Expected
Leak Size
Estimate

Atmas
Locution

Estheate (feet)

t Running I 0 10:40:43 11:23:05 42 min
20 see

60 min 56,85 bph :58 bph 11531

14 Running 1 0 10:53:23* 11:23:05 29 rain
40 Sec

60 min , 56,85. bph -58 bpi) 11531

2 Running 2 31680 13:53:47 14:06:19 12 min
25 sec

40 min '126.7 bph. -125'bpix 12420

*Please note the additional asterisked test Is the first test with a corrected start
time. This time is taken by back extrapolating Lambda-1 to when it crosses the
axis created by -7_ This is done to give an accurate leak time since Tesoro
opened and closed the test valve to varying degrees at the beginning of the test.
Also, please be aware, even without the removal of the "extra" time it took to set-
up for the leak test; ATIVIOSTm Pipe detected the leak well under the leak
performance estimate.
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May 23, 2011

Mr. Marc Greenberg
Keesal, Young & Logan
400 Oceangate
Long Beach, CA 90801

Subject: Review of US Coast Guard Forensic Chemistry Analysis,
Dominguez Channel Petroleum Samples

Dear Mr. Greenberg,

It is my understanding that several fugitive petroleum samples were collected in environs of the
Dominguez Channel in Los Angeles, CA on February 10 and 1.4, 2011 by contractors for US
Environmental Protection Agency (EPA) Region 9 Emergency Response Section. Those
samples were submitted to the US Coast Guard Marine Safety Laboratory (MSL) for product
identification. The results of those analyses were summarized in a US Coast Guard MSL Oil
Sample Analysis Report) Furthermore, it is my understanding that your client, Tesoro
Corporation, operates one of several petroleum pipelines in the vicinity where the fugitive
petroleum was discovered. Based on our conversations, it is my understanding that the only
product shipped through Tesoro Corporation's pipeline has been commercial Jet Fuel (JetA, or
equivalent). You requested that I review the USCG February 23, 2011 MSL Oil Sample
Analysis Report, and ascertain if the USCG data shows whether or not the samples collected
from the Dominguez Channel contained Jet Fuel.

Samples Analyzed by US Coast Guard Marine Safety Laboratory
Three samples of fugitive petroleum were collected by US EPA, and submitted to the USCG
MSL for forensic chemical analysis:

Sample ID Collection Date
CS-02 (Spill) 2-10-H
CAH-MW-1 (Source) 2-10-H
CP-MW-2 (Source) 2-14-11

Findings
The USCG MSL is a laboratory that specializes in the forensic chemical analysis of petroleum. .

The types of analytical data generated by this laboratory go far beyond standard contract
laboratory analyses, and utilize analytical methods specifically tailored for the detailed analysis
of petroleum. The data produced by the USCG MSL can he used to ascertain, among other
things, the type(s) of petroleum product(s) that compose fugitive petroleum. The cornerstone for
forensic identification of petroleum is gas chromatography. A gas chromatogram is the graphical
output from a gas chromatography analysis. The chromatogram, or "fingerprint", depicts the

US Coast Guard, Marine Safety Laboratory. Oil Sample Analysis Report. (for) US EPA Region IX. Case No. 11-
125. February 23, 2011.



presence and concentrations of hydrocarbons across a broad boiling hydrocarbon point range,
progressing from more to less volatile compounds (left' to right). Peaks in the "fingerprint"
represent particular compounds, the height of which is proportional to the abundance of those
compounds in the petroleum. Every petroleum product has its own unique distribution of peaks
(individual hydrocarbons) and thus chromatographic signature, It is this fundamental gas
chromatographic featurethe gas chromatographic "fingerprint"that allows the forensic
chemist to identify and distinguish one petroleum product from another. 2

Gas Chromatograms of Reference Petroleum Products
Figure I presents gas chromatograms of reference petroleum products germane to this case.
Specifically, gas chromatograms for an automotive gasoline, Jet A, kerosene, and lubricating oil
are shown. These chromatograms were developed by NewFields, following forensic chemical
methods of analysis very similar to those followed by the USCG MSL.3 These chromatograms,
like those presented by USCG MSL, span.the C9 to C35 carbon range, which brackets most
petroleum products and crude oils.

Qualitatively, the chromatographicdifferences among the reference petroleum product are
readily evident.

The 'fingerprint' of Gasoline is composed principally of hydrocarbons of carbon number less
than C12; the preponderance of the peaks in this chromatogram are those of C2 .C5 monoaromatics
that compose automotive motor fue1.4
The chromatogram for Jet A is distinguished by hydrocarbons in about the C9-C17 range,
characterized by a distinct unresolved complex mixture ("hump"), superimposed by a regular
series of n-alkane hydrocarbon compounds,
The chromatogram for Diesel Fuel is distinguished by hydrocarbons in about the C12-C2s range,
characterized by a distinct unresolved coMplex mixture ("hump"), superimposed by a regular
series of n-alkane hydrocarbon compounds.
The chromatogram for Lubricating Oil is distinguished by hydrocarbons in about the C2o-Cls
range, characterized by a large, unresolved unresolved complex mixture ("hump") and few, if
any, significant individual chromatographic peaks,

These qualitative chromatographic distinctions among different petroleum products form the
basis for chemical fingerprinting, i.e., identification of petroleum in environmental samples.s'63

'Morrison, R.D. 2000, Environmental Forensics. Principles and applications. CRC Press. New York, NY.
Douglas, G.D., Emsbo-Mattingly, S.D., Stout, S.A., Uhler, A.D., and McCarthy, K.J. (2007) Chemical

fingerprinting methods. In: Introduction to Environmental Forensics, 2nd Ed., B. Murphy and R. Morrison, Eds.,
Academic Press, New York, pp. 312-454.
Stout, S.A., Douglas, G.S., and Uhler. A.D. (2006) Automotive gasoline. In: B. Murphy and R. Morrison, Eds.,

Environmental Forensics: A Contaminant Specific Approach. Elsevier Publishing Co., San Francisco, CA.
pp. 466-531 .

sASTM.
2000. Standard Test methods for Comparison of Waterborne Petroleum Oils by Gas Chromatography.

ASTM 0-3328-00. American Society for Testing and Materials International, W. Conshohocken, PA. 7 p.
6 Stout, S.A., Uhler, A.D., McCarthy, 1(.J. and Emsbo-Martingly, S.D. 2002. Chemical Fingerprinting of
Hydrocarbons, In: Introduction to Environmental Forensics. (B. Murphy and R. Morrison, Eds.), Academic Press,
New York, P, 135-260.



Interpretation of USCG MSL Analytical Data
The USCG analysis of the three Dominguez Channel samples yielded three distinctive gas.
chromatograms (Figures 2-4). In the figures depicting the USCG MSL chromatograms, T have
annotated the approximate carbon ranges for ease of interpretation by the reader_ In my analysis
'of the USCG MSL chromatograms, I find:

Sample CS-02 (Spill) is composed almost exclusively of automotive gasoline, with traces of
higher boiling (Co-C20) hydrocarbons (Figure 2). The presence of gasoline in this sample is
readily identified by the predominance of <C12 hydrocarbons typical of motor fuel. The traces of

higher boiling C12-C20 hydrocarbons in the sample are too low in concentration to afford the
opportunity to identify what, if any, particular petroleum product gives rise to these low level

hydrocarbons. There is no. evidence for Jet A product in this sample.

Sample CAH-MW-1 (Source) is composed principally of a mixture of higher boiling,
lubricating range petroleum and gasoline (Figure 3). The preSence of lubricating range oils is

evidenced by the large unresolved complex mixture appearing between about the C20-C3s

hydrocarbon range. The presence of gasoline in this sample is readily identified by the

predominance of <C12 hydrocarbons typical of motor fuel. There is no evidence for Jet A product
in this sample.

Sample CP-MW-2 (Source) is composed almost exclusively of automotive gasoline, with traces
of higher boiling (C25-C20 hydrocarbons (Figure 4). The presence of gasoline in this sample is

readily identified by the predominance of <Cl2 hydrocarbons typical of motor fuel. The low levels
of higher boiling hydrocarbons in the C23-C28 .range arenot readily recognized as a petroleum

product; it is likely that these are hydrocarbons of some non-petroleum origin. There is no
evidence for Jet A product in this sample.

My interpretation of the petroleum product composition Of the three Dominguez Channel
samples offered above is consistent with those given by USCG MSL scientists in their report of
the analyses of these samples.'

Commentary on Supplemental Conventional Laboratory Analyses of
Dominguez Channel Samples
In addition to the USCG MSL forensic chemistry analysis of the Dominguez Channel samples,
there was a supplementary analysis of a fugitive petroleum product (presumably taken from the
same location as the USCG MSL samples) carried out and reported by a routine contract
laboratory, Sierra Analytical.8 According to chain-of-custody records, a sample identified DC-1
was collected by the Los Angeles County Department of Public Works on February I I, 201 1,
and submitted to Sierra Analytical for routine chemical analysis. The data produced by this
laboratory included measurements of individual volatile organic compounds (VOC), gasoline
range hydrocarbons (GRO), diesel range bydrocarbons (GRO), a related set of carbon range
compositional measurements, and semi-volatile organic compounds (SVOC). No gas

7 Dating, P.S., Faksness, L.G., Hansen, A.I3., Stout, S.A. 2002. Improved and standardized methodology for oil spill
fingerprinting. Environ. Forensics 3(314): 263-278.
Sierra Analytical. February I I , 2011. Dominguez Channel, Work Order 1102183.



chromatograms or other meaningful forensic chemical measurements were provided in the Sierra.
Analytical laboratory report, No petroleum product identification for sample DC-1 was reported
by Sierra Analytical.

In a May 13, 201 l PowerPoint briefing, the Los Angeles Region or the California Water Board
highlighted results from the Sierra Analytical laboratory report, and suggested that the product
found in the Dominguez Channel was composed "primarily [of] gasoline and jet fuel range
hydrocarbons" (Figure 5). This conclusion appears to have been based solely upon interpretation
of carbon fraction range compositional data without consideration of critical gas
chromatographic data that is the cornerstone of petroleum product identification. The Board's
conclusion that the Dominguez Channel sample contained Jet Fuel is flawed.

It has been long recognized that petroleum product identification cannot be deduced solely from
carbon fraction range data, because almost all petroleum products naturally have overlapping
carbon range coraposition.9 Germane to this matter is the fact that the hydrocarbons found in the
C9-C12 compositional "trailing tail" of gasoline overlaps with the C9-C12 "leading edge" of Jet A
(or kerosene) (See Figure 1).. Furthermore, the USCG MSL data reveals that there are low levels
ofCio-C2o hydrocarbons present in the samples (albeit of unknown petroleum type). Thus,
without supporting gas chromatogram data, there is no reliable way to deduce the nature of the
petroleum product(s) (including Jet A) found in the C9-C14 range of the fugitive sample DC-I
from carbon range data alone. In fact, the forensic quality analytical data for the same fugitive
product that was produced by the USCG Marine Safety Laboratory clarifies the question of
product composition in the Dominguez Channel samples: the USCG MSL data clearly
demonstrates that the product source of these C9-C14 low molecular weight hydrocarbons is, in
fact, overwhelmingly of gasoline origin. There is no forensic evidence for the presence of Jet A
in the Dominguez Channel samples.

Please do not hesitate to contact me if you have any questions concerning this correspondence.

Sincerely,

Allen D. Uhler, Ph.D.
Senior Consultant

9Total Petroleum Hydrocarbon Working Group Series, 1998. Volumes I: Petroleum Hydrocarbon Analysis in Soil
and Water, Wade Weisman, Association For Environmental Health and Sciences.
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Figure 5. Slide from May 13, 2011 Power Point briefing by the Los Angeles Region of the
California Water Board which highlighted results from the Sierra Analytical laboratory

report. Based on hydrocarbon range data alone (and no further forensic chemistry evidence),
the Board concluded that the product found in the Dominguez Channel was composed

"primarily fofi gasoline-and jet fuel-range hydrocarbons",
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ALLEN D. UHLER, Ph.D.
Senior Consultant

Environmental Forensics Practice

EXPERIENCE

Dr. Uhler has over 25 years expenence in the field of environmental chemistry, with a
specialization in environmental forensicsthe integration of advanced chemical analyses,
chemical fate and behavior, source identification techniques, and operational practicesto
determine the nature, sources, and fate of industrial chemicals in the environment.

Dr. Uhler has developed and applied advanced analytical methods for the study of the
environmental chemistry of petroleum-, coal-derived and anthropogenic hydrocarbons, PCBs,
persistent pesticides, dioxins and furans, metals and organometallic compounds in waters, soils,
sediments, and soil- and air-borne vapors. He has used numerical and geospatial data analysis
techniques to reveal chemical relationships among samples and suspected sources, to
differentiate chemical signatures in complex source settings, to evaluate weathering
characteristics of organic chemicals, and to track the fate of these chemicals in complex,
contaminated environments. He has conducted numerous assessments of the occurrence,
sources, and fate of fugitive petroleum at refineries, offshore oil and gas production platforms,
bulk petroleum storage facilities, along petroleum pipelines, at retail gasoline stations, at varied
industrial facilities, and in sedimentary environments. He has studied the occurrence, behavior,
and fate of coal-derived wastes at former manufactured gas plants, wood-treating facilities, and
in sedimentary environments. His has studied the behavior and environmental chemistry of man-
made industrial chemicals in industrial, residential, and sedimentary settings.

Prior to joining NewFields Dr. Uhler was a senior consulting chemist at Battelle Memorial
Institute for over 17 years.

APPOINTMENTS AND PROFESSIONAL AFFILIATIONS

Invited Chairperson, Environmental Forensics, Sixth International Conference on
Remediation of Contaminated Sediments. New Orleans, LA. February, 2011.

Member ASTM Committee E50.06, Forensic Environmental Investigations.

Invited speaker, EPA 17th Annual UST/LUST National Conference. Seattle WA.
March, 2005.

Editorial Board, Journal of Environmental Forensics. Amherst Press. 1999 Present.

Invited Speaker, International Society of Environmental Forensics. Santa Fe, NM.
September, 2002.

Invited Chairperson, International Business Communication's 3rd Executive Forum on
Environmental Forensics. Washington, D.C. June, 2000



NEWF IELDS ALLEN D. UHLER

Invited Chairperson, International Business Communication's 2nd Executive Forum on
Environmental Forensics. Washington, D.C. June, 1999.

Founding Co- Editor-in-Chief, International Journal of Environmental Forensics.
Amherst Press. 1998-1999.

Feature Editor, "Environmental Forensics", in Soil, Sediment, Groundwater. 1998-2003.

Invited Speaker, National Environmental Forensics Conference: Chlorinated Solvents
and Petroleum Hydrocarbons. August 27-28, 1998, Tucson, AZ.

Editorial Advisory Board, Soil, Sediment, Groundwater. 1997-present.

Technical Advisory Committee, Association for Environmental Health and Sciences,
1996-2005.

Moderator, Chemical Analysis, 12th Annual Conference on Contaminated Soils, Amherst,
MA.

Staff Fellow, US Food and Drug Administration, Division of Environmental and
Elemental Contaminants Branch, Methods Development Group, Washington, DC.
1985-1987.

Associate Referee, Association of Official Analytical Chemists, (AOAC) 1985-1995.

Faculty Research Associate, University of Maryland, 1983-1985.

EDUCATION AND TRAINING

Ph.D. Chemistry, University of Maryland 1983
M.S. Chemistry, University of Maryland 1981
B.A. Chemistry, SUNY, Plattsburgh 1978
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