CALIFORNIA STATE FIRE MARSHAL (SFM)
PIPELINE SAFETY DIVISION
NOTIFICATION OF PROPOSED HYDROSTATIC TEST

CPSA
i Date: 10/5/90
i TEST ID: 4D - 24\
: 1. = Operator: - Shell 0il Company
| Address: 2459 Raedondo Avenue
City: Long Beaoch, CA 90806

Person calling: John Mocain

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

3, Information on pipeline to be tested:
Line Number: IR~21
Pipe Diameter: 8.625 aD
Length of line: 15211 feet
-Test pressure: 1080 lbs.

4. Location of test squipment: Wilmington Refinary
5. Date and time test is to conducted: 10/12/90 € 0900 hrs.

6. - Test Medium: Water If other than water, has a walver
' ‘been granted?:

7. Name and telephone number of independent testlng firm ox
person responsible for certification of test results:
Metco Equipment Ine. (213) 532-0210 :

********‘k***i************'k***********************************‘
‘8. Call received bhy: C\pMJru_ Time: §§@42 Hos

9. Assigned to: ' : Date and time

10. Date test results receilved:

TEST ID: 4D - 24

This nunber should be given to person calling for use as
a verification number.




RS R ELING PAFETY DIVIE N

HYDROSTATIC TEST RESULTS
' PIFELINE DATA 5. p.m. #90-241 _ Teat Date 10-12-90

fipeline Operaror .

SHELL PIPELINE CO,

Cbm;pany conducting test if
other than operator

" xind of Test

| | New [ ) Replacement { )} annsal £ ¥ 3 Year IX} &% Year 't } Ocher
; Pipeline Ydenti¥icacion (Yiné number, nama, 6TC) :
| LINE $21 ' ‘
| Pipeling Location (mile post, street, dtation, @uo)
From: WILMINGTON REFINERY -
Ta;__ DOMINGUEZ REFINERY —
Normal Product Transportéld Norual Operating Pressure = 7
D.E.A. LEAN P.S.Y. at {location) 400.
Haximum Operating pressure -
P.S.I. at (location) 550 TEST PRESSURE 1080
| PiPE DATA
Pipw |  Wall Specificstion
0.D. Thickness & Grade {SMYS) =
g 3% o i gy v
A
TEST DATA o |
‘ . . — s -~ _ :
| Test Medium x| Water [ ] Patroloum Has waiver been granted ?
Location of Pressuxe Recording Equipment Elevation
\ . Otlier Pipeline--High Point Plpelina-=-Low Point
1 Elevationg -0= =0- ‘ e
| Test | Hake & #sdel of Serial # Date Last Calibrated
Equipuent Deadaaight Tester CHANDLER 22 681 | | |
' Make & Model of Chart Serial # Date Last Calibrated
Recorder  °  roxpoRo 1175571 1-8-87 |
‘Make & Model of Temperature - Berial it Date Last Calibrated
Resorder REYNOLDS 1249 JM g-28-90




FEATE LICENSE RO, 26841H

METCO EQUIPMENT INC.
¥ 0, BOX 4700 '

THLDY ST BN STNEEY

CAIGON, CAL 1 OHNA (0 /80

(232) 632020 339000

STATE FIRR MARSHAL

Pipeline Safety Division
7171 Bowling Dr., Sulte 600
Sacramento, CA 95823

Centlemen; - 5

F.M. $#90-241

‘ : Atteched far your further handling is a copy of a pipeline hydrotest report,
|
|

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)

(213) 532-0210. ; '

Sincerely.

DUSTY RILYAR,
Vice President

lale
Attachmenty

METCO EQUIPMENT IN
W o ——
£ \

Should you need any further information, please contact the undersigned at
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| PIPE SEGMENT INFORMATION

State: Californla
Pipeline System Name:  _ Sauthern Callfornfa O Shell Carson P
Length Inspected: ‘ : : i .
Plpe Length {ft) Pipe Length {ml) HCA Length (ft} per HCA Length (mi)
Segment Name per LI Tool * per IL) Tool * Ll Tool * per ILi Tool *
Wilmington 21 Line 16,406 3.1 16,408 3.1
TOTAL 16,408 © 34 16,408 31

* This may ba different from the BAP loofage/milsage

Date of succassful IL] Run:  July 7, 2010
§ | Summany 1

The Wilmington 8~ 21 Line Jet pipeline from tha Alameda Sepulvada Manifold to the Shell Carson Terminal was
internally Inspected by means of an NDT (Tubescope) high resolution Geometry/IMU/MEL CGombo iL1tool as parnt
of Tesoro's Integrity Management Plan. The pipeline was evaluated to Tesoro Refining & Marketing Company’s
IL] specifications. . . :

The resulls from the inital ILI report dated 8-18-2010 showed na Immediate, (1) - 60 day repair ard no 180-day
requirad repalrs. Confirmation digs ware completed to validate tool accuracy. Al dige were completed by
January 2011. The dig Informatfon Is as follows.

ILI Results from Report

60 Day — (HCA, IMP-Required) 1 0 1 0 0
180 Day - (HCA, IMP-Requirad) 0 0 0 0 0
Misc-Not IMP Required 5 0 5 0 0

Dig #1 was a 456% corroston anomaly with other multiple metal loss anomalies with an alght 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 pips
that was repalred with 2 Type B slagve. A small scrap was found In the dent but was undemeath good coating.
This was probably done during the maaufacluring/coaling process. Dlg #3 was a 42% metal loss with four other
pits in close proximity that was repalred with a Type B sleeve. Dig #4 was a 49% metal [0ss with two other pits In
close proximlty that was repaired with a Type B sleeve. Dlg #5 was only a 47% melal loss anomaly wilh three
other pits in close proximity that was repaired wilh a Type B sleeve. Dlig #6 was a 42% metal loss with six other
pits In close proximity that was repalred with a Type B slasve.

Tha results of the gdnﬂnnatbn dig are follows:

Page | 1



ILI Dig Resulte from Final Report:

INITIAL 1L . i - WLLINITIAL R L

ITEM or. DiG# I,}'gﬁ ffy 'REPORT - % Fi/f';,%ﬂ?ﬁ *| REPAIR | COMMENTS
'LOCATION | , 1 | DEPTH. | _ '
3181.183 1 MLOS 45 35 Type B Staove

4764.642 2 Dent 3.26 2.99 Type B Steave

4773975 | —3—— | —MLO8— 42 - 42—~ Type'B Siesve

4773.975 3 MLOS 41 40 Typs B Sleave

7377992 A MLOS 49 32 Type B Slesve

9160.392 5 MLOS 47 59 Type B Sleave

13845,608 6

MLOS 42 30 Type B Slaeva

After raviewing the saven rasullg from the six dlgs, four out of seven field-measured anomaly depths were within
too! tolerance. Of the three that wera over the tool tolerance, two anomalies were only two percent over and the
third was seven percent. All the anomalles were ovarcalls with the excaption of orie. The results of the B31G
Modified remaining burst pressure at all dig-locations were well above the MOP of the plpeline.

Mistras performed a visual Inspection and Ulrasonic Testing as well as all anomaly measurements at the
anomaly locations. Mistras also performed Black on White Contrast Magnslic Particle Testing (extemal) at all
locations, No Indications of SCC were found at any of (he anomaly locatlons.

Based on the results above from the 2010 ILI digs and wilh the tool toleranca overagea minimal, the overall
findings were satisfactory.

Titles and Signatures of Individuals involved in tbls Closure Report:
Pipeline Integrity Engineer: Rick Parkinson

. Integrity Management Program Director: Barpie Frieh, Manager of Environmental Compliapce & Tralning
Contract Engineer: Kelth Edwards '

Page | 2
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Atmos Internarional
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Completed

PROJECT US-1436-TESORO

Tesoro LAR Lihe 7/21 and Line 28/32

SITE ACCEPTANCE TEST
| Document

ATMOQOS International Inc
1665 S Brookhurst St, Suite A1,
Anaheim, CA 92804,

USA .

Tel: +01-714- 520 5325
Fax: +01-714- 520 5326

Email: atmos@atmosi.com
August 2008

Prepared For Tesoro Los Angeles Refinery
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ATMOS(L)  Tesoro Line721 ana Line 28732 PROJECT US-1436
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Contents
D (N 32701515704 b (o) X FU T |

I —Overview s e rerererastesarrinn 3
1.2 Leak Detection System Dcscrlpbon ........... e 4
1.3 Scope of Site Acceptance TesIS . iunrinimniresiesseereeesreres e, .................................. 6
1.4 Leak Detection System Performance Criteria.................o...... SO 7
. 14.1 Leak Detection Performance Estimates for Line 7)21 reevertresmae st sereasestenstssenesesmsresnstenes |
1.4.2 Leak Detection Performance Eslimates for Linc 28732ttt T
2.1 OVEIVIEW iiiirereinssie s seeees creseeeeeaeeseeeeeeesees s eees e oot ettt eeeeeeeee e et 8
2.2  Preparation actions for SAT.........cceueeeeieeenevee e ssaerrsnerees |
23 Methodology for Performing Leak Tésts '
23.0  Leak Test method Line /21 (AVIet).omumercrommrsmserserso.
232 Lenk Test method Line 28/32 (Gasotine/Diesel)................... _
APPENDIX ~ SITE ACCEPTANCE TEST FORMS....ocsocecvv oo seesemsreeseseeremsssssesseen, 1|
PROJECT DETAILS. ... cictecentiestisiessesnase s sssssess srssssssss s seesmenessstesssssmsesssenseneensns L2
PERFORMANCE RESULTS...oovvvvivmrscsisomiassesrnsnsessesesssesssrsmsssssesssmesseseemsessesssssssnsssseeesss 14
LINE T/2L ittt s sebesn e en st sssss e enson s 18

*PLEASE NOTE THE ADDITIONAL ASTERISKED TEST 1S THE FIRST TEST WITH A CORRECTED START

TIME. THIS TIME IS TAKEN BY BACK EXTRAPOLATING LAMBDA-1 TO WHEN IT CROSSES

THE AX3S

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, ATMOST™PIPE DETECTED .-THE LEAK WELL UNDER THE LEAK PERFORMANCE ESTIMATE.

14 _ .
TEST CONCLUSIONS «.cc.cvevetvassnctvacsssssemns et cssstssnnssnse st oessseestomssesssosasseasssnesennnenss |3
FURTHER COMMENTS & ACTIONS .1 .co.oeivevrireseeteseemn e s e esesereseses e eesssssosses e eeeenns 13
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ATMOSKU Tesoro Line7/21 and Line 28/32 PROJECT US-1436-TESORO
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1 INTRODUCTION

1.1 OVERVIEW
ATMOS Iniernational {ATMOSI) is 1o implement the statislical Leak Detection Sysienn. JLDS) soflware on Tesoro’s

Los—Angeles—Refinery—(LAR)-Av)et-and-Gasoline/Dicsel pipelines velerred 6 3 Line 7/21 and Line 28/312,

respectively. They originate at the Tesoro RP&S; Line 28/32 has its initia) metezimgat the Refinery while Line 7/21
has its initial metering at the Kinder Morgan manifold, with outlet metering at ghe kel Carson Termipal. Neither
pipeline has intermediatc available instrumentation. Bolh pipelines are approximuzly 6 miles in length, Line 7/21
has an outside diameter (OD) of 8” and Line 28/32 has an OD of 12",

An overvicw of the pipelines is shown in Figures | & 2.

Tesoro Line 721

(8" AvJet to Carson)
R Y UTY
- Faputvada Manllols::
FOndd ! Worgak Mnold 2 e SS g Tpa
: — e
TOFYIDE JDTEADO ;_‘np,rm ; !
e T : {
DT TR T LG : :
_} SSMQM 358 S . 4 rtmhlm’jzhm ‘
ﬁiﬁﬁé‘zl )

T Vel o NN Sheg
LrETRIRAIE -
XpACUS Seamrird it K07

e e e

1

FIGURE 1: SCHEMATIC DIAGRAM OF LINE 7/21 (AVET PIPELINE)

18/03/08 : : SAT.DOC
Tssue . . , Page 3 of {5
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Tesoro Line 28/32
{12" Gasoline/Diesel to Carson)

“Bmllas

. Cahoaeoiillas:
» Thiae Valys Maniold
" S a AR ] e
—5 5 T AT
o i Clwree
THpRTS:
pdink x
bl 24
SHeGrraon Yapmiaal |
(Cabilags Nateh)

Shardtait > "
\..// mr@m ” 2”7’0‘?:?‘

3 .- J0TE28D
TOpTRABL]

. - Sawinguas
KLSTIRNIN 2wy oA

ARG S L LS e
N freaRedt 0
| seannivomei et
-z

FIGURE 2: SCHEMATIC DIAGRAM OF LINE 28/32 (GASOLINE/DIESEL PIPELINE)

This decument specifies the Sile Acceptance Tests (SAT) 1o 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 systera would be
expected to perform, but aims to demonstrate how ATMOS™Pipe will operale 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 Lested during the SAT while flowing from the Tesoro RP&S to Shell Carson for (hie both pipelines
and g third test of 10% will be performed on the 7/2 | line in order to test the leak location.

1.2 LEAK DETECTION SYSTEM DESCRIPTION -

The ATMOS™Pipe leak detection s6fiware for:the pipeline witl be siluated 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 wisible on.a KEPware OPC server which makes the PLC data
available as OPC objects for ATMOS™Pipe toread: Output data from ATMOS™Pipe will be passed back through
the OPC Server and back to the CLX PLC as displayed in Figure 3.

GR763108 SAT.DOC
Issuc 01 Pagod of 15
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Tesoro

ATMOS™PIps ILDS Server
SGi. Oaisbss
Conig o %A tno 712t
W) Lil) ng
- .
AlmosPipe] D
SQL: Dtabx
LAR L lm;' az! ‘Jua DS M'QEC'H
Histaseal Data) /
“SOL Batsie
LAR Lino28, 32 /
Iuv;roam) S0L
R e (') AmosPlne L
LAR.Lina20_32_Lwwttow: [ SAL
iCanfig Dala) <—SQL,, LDS OPC [
5?:’ D“”’;“s’ y—
i AR Line28,_ 212 Dot d
i (mecaluaa\ i \('“*"*SQLV
i

Kepware |

OPC
Server

4

Via Ethemet

/1 F’LCIDCS Data -

v |
Instrumentation |

" Honeywall DCS -

; ' o FIGURE 3: PROJIECT OVERVIEW SCHEMATIC
| ‘
|

The ATMOS™Pipe application will provide outpul data including pipeline status information and alarms which w:ll
be passed through the KEPWare OPC Server and back 10 1he ControlLogix PLC 1o be read by the DCS.

0%03/08
[ssve-01

SAT.DOC
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1.3 SCOPE OF SITE ACCEPTANCE TESTS

The system SAT will be carried out at Tesoro’s Refinery in Wilmington (Los Angeles), California

The tests will cover the operator interface and he aperation of the lcak detection software.

Three dynamic leak tests will be performed at approximately 1%, 2% and 10% of the agreed nominal flow rate
(1600bph) for the AvJes Line.

Two dynamic leak tesis will be performed at approximately [% and 2% of the agreed nominal low rate (6000bph)
for the Gasoline/Diose} Line. Please note the nominal Nlow rate is based upon the operating scenario solely dictated
by the actLual pipeline flow rate. .

The ATMOST™Pipe Server has been installed on site since May 2008 and began data collection early-June 2008.
This data was then transferred 10 ATMOS: offices in California via email. This site data was then passed througl an
offline ATMOS™Pipe system to allow the application o be configured and tuned.

During this data collection and (uning period, communicasions issues were identificd. Therefore the leak rest for the
SAT cannot be performed untit ATMOSI determines that all necessary data points show the cotrect state so that
ATMOS™Pipe may delermine that Lthe line is running.

08/03708 ‘ : . SAT.DOC
Tssue O . Page 6of I8
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1.4 LEAKDETECTION 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 (o date. The pass criteria for the leak test sections of the SAT are (hat system
leak detection perfarmance is demanstrated in accordance with these pacformance largels.

Leak size estimines are expected lo have an accuracy of 5% of real Icak size or bener.

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

Leak detection takes advantage of the ATMOS™Pipe system’s ability to tearn about the instrumentation system and
compensale for ertors and it is (herefore the repeatability of 1he instrument mcasurements, which has ihe dominant

effect rather than their absolute accuracy. However, leak location estimalion 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 1ables show the desirable [cak sizes and respeciive detection imes based upon the data seen from site
at this point.

Lealk Rate Leak Rate Detection Tlme
’ (barrels/hr) (min)
1% 16 60
2% 32 40
5% 80 30
10% L60 20
20% 320 12
30% 480 4
40% 640 2

Toble 1.1: Line 7/2) (AwJer) Estimated Leak Deteciion Time and Sies soreder Nornul Running Conditions

The leak sizes above are based upon the originally ugreed nominal flow rate of 1600 barrels/hr

1.4.2 Leak Detectlon Performance Estimates for Line 28/32

Leak Rate Leak Rate Detectlon Time
(barrels/hr) (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} Estinated Leal Detection Timw and Sizes under Normol Runming Conditions

0R/03/08 , SAT.DOC
Issue 01 Rage 7 of 15



B .
ATMOS(@)  Tesoro Line721 and Line 2832 PROJECT US-1436-TESORO
PEPELINESOEYWARE  Site Acceptance Test Rev 1.1

Completed

Atmos Untérnational

2 SAT SCHEDULE

21 OVERVIEW
The dynamic leak tesi for Line 28/32 will be done by Tesoro during a transfer from the RP&S ot the Los Angeles

Refinery lo (he Shell Carson Terminal. Two leak tesis will be porformed, one of approximately 1% and one of
approximately 2% of the agreed nominal flow rate. Al these low flow rates the accuracy of the leak location
algorithm cannol be verified.

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

As cach test section is completed, results should be recorded i in the Site Acceptance Test Form, which is.attached as
Appendix I to this specification.

Any software snags or non compliances should be noted in the appendix sectien for investigation and corrective
action by ATMQS], and both partics should sign accosdingly.

2.2 PREPARATION ACTIONS FOR SAT

. Prior to afriving on site for the SAT, Tesoro will have prepared the correct leak testing equipment aind personnel.

ATMOSi should confirm that ATMOS‘WPipe is running normally and ready for Jcak 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 1he
altached SAT resulls form.

08/03/08 "SAT.DOC
[ssue 0) . Page 8 of IS
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2.3 METHODOLOGY FOR PERFORMING LEAK TESTS
2.3.1 Leak Test method Line 7/21 (AvJet) '

| : The following procedure for simulating leaks.on pipelines for ATMOSi leak detection testing-is

provided by Tesoro.

“Wet test” pipeline 7 (Avjet line)

¢ Product removed from the pipeline while the system is transferring product.

o P&T tw be present at all times at leak fest localion while fests are being
performed. Vacuum truck to have high pressure hose and, carbon candster

e RP&S contro) room: 310-522-6061 or 310-522-6017. Ratlio channel A-6.

o Four tests will be performed in the following manner.

Whenall parties have confirmed thai they are avvare that leak detection testing
will be taking place:

I. Remove 2™ drain valve cap at location designated by P&T representative:

2. Coennect vacuum truek to 2 nozzle, C amnlock is to be tied in proper mgnner

. to prevent i [rom disconnccting.

3. Whenall parties are ready, slowly open 27 drain valve, allowing product into
the vacuum truck at a 1% leak rate. Note time below when valve is first
opened.

| 4. Field personnel to contact RP&S control room and: verify decrease in flow-at |
1 Shell Houston. _
j 5. When ATMOS leak detection alamns, close 2 drain valve.
: . 6. Calculate approximate bbls dischatged diito the vacwim truck.
: 7. Record all required information, bclmv
|
Test TW-1.

| . At Kinder Morgan an amount of [9bbUhr of product is Iransferred into the
| vacuum truck. The leak is [% of the regular flow ~1900bbl/hr and should be
( detected and alarmed by the leak detection system (ATMOS) in less than 60
‘ ' minutes.

Test2lW-l.

At Shell Carson South Products an amount of 19bbl/hr of product is transferred
into the vacuum truck. The leak is 1% of the regular flow ~1900bbl/hr and should
be detected and alarmed by the leak detection system (ATMOS) in less than 60
minutes.

08703708
lssue 01

SATDOC.
Page ot 1S
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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)

cc

1.

12,
13.:
14.

Product removed from the pipeline while the system is transferring product.
P&T to be pu,sun at all times at leak test lotation while tests are being
performed. Vacuum track to hive high pressure hose and carbon canister.
RP&S control room: 310-522-6061 or 310-522-6017. Radio u.h'mm,] A6,

Four (gsts will be puformcd in the Iollowmg Manner.

When all parties have confirmed that they are aveare that leak detection testing:
will be taking place:

Remove 27 drain valve-cap al Jocation designated by P&T represenitative,

.- ‘Connect vacuunm friuck to 2™ nozzle. Camlock is to be tied in proper manner

to-prevent it from:disconnetting,

. When all parties are ready, slowly open 27 diain valve, allowing: pwduu into

the vacuumi truck at-.a 1% leak rate. Note time below when valve is Tirst
npened,

Field personne] to-contact RP&S control room-and verify decrease in flow at
Shell Houston.
Whm X‘T\A()S lc;xk (;'ltt\;cti'on almms c‘los; ’3“'dmin mlvc,

.....

Ru.urcl all rcqunrcd mlommuon lzu.lov&

Test 32W-1.

At

Twin meters LARC Tesoro LAR an amount of 50bblhr of product is

transferred into the vacuum truck. The leak is 1% of the regular flow ~5000bbV/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/br of product is transferred
into the vacuum truck. The leak is 1% of the regular flow ~5000bbl/tr (for a
gasoline shipment) and should be detected and alarmed by the leak detection

:.yskem (ATMOS) in less than 60 minutes.

0510308
[ssue O

SAT.DOC
Page 10 of 15
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ATMOS®)

Tesoro Line7/21 and Line 28/32

PROJECT US-1436-TESORO

FieeLiNe SOFrakg  SHte Acceptance Test Rev 1.1
Completed
Atmos Internationsnl
PROJECT DETAILS
CLIENT: Tesoro Pipelines, Terminals & Trucking Inc.
PROJECT No.: UoL-79/01
PROJECT TITLE: Tesoro Los Angeles Refinery Line 7/21 and Line 28/32

SOFTWARE VERSION

321

No.:
TEST PROCEDURE US-1436-TESORO-SAT-00| Rev 1.0 \
REF: :
SCOPE OF TEST: Site Acceptance
LOCATION: Tesoro Los Angeles Refinery, Wilmington, CA, USA
DATE: August 5 & 18, 2008
08205708 SAT.DOC
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Al 'MOS(?_) Tesars Line?/2( and Line 28/32 PROJECT US-(436-TESORO
FIFELINE §BpTwaRe  Site Acceplance Test . Rev 1.1
Completed

Atmos (nternaglonal

PERFORMANCE RESULTS
Line 7/21
Test|-Plpeline | Leak Size—|(Leak Locatlon|-Lenk Started-|—Leak— - Atmos—| - Expected—]Atmos-Leak| Expected |- Atmos—
No | Status o {Actualy at Detected | Détectinn| Detection Size Leak Size f Locafion
. bph -% n( Time Time Estimate | Estimote [Estimite (f‘net)J
(PC tinic) |
I 1 Running ~1.3 o} 10:14:33 10:20:49 | 7'min 50 rain 27 bph ~25 bph o
. 15 s
2 | Rupoing, ~0.6 31680 13:29:02 [ 13:49:33 | 17 min | 100 min 10.7bph [ ~10bph 26000
, tisee |
3 | Runalng 10 Did not Did nol Did not | Did not 20 min Did not ~160 bph Did'not
periom perform perform | perform perform ) . perform
Line 28/32
Test| Plpetine | Lesk Size [Leak Location Lenk Started | Leak | Atmos | Expected |Atmos Leak| Expected Atmos
No | Status o {Actual) at . |Detected [Detecrion| Detectlon Slze Leak Stze Location
bph -% . at Tirne Time Estlmate | Estimate |[Fsdawmte (fect)
(PC thine) ) P
I | Running I 0 10:4Q:43 | 11:23:08 | 42 min 60min | -3685bph | ~58bph. 1153)
: 20 gec
1* | Running { 4] 10:53:23+ 11:23:05 | 29min 60 min "56.85:bph ~58bpkv § 11531
40-5ec® .
2 | Running 2 X1680 13:53:47 | 14:06:19 | 12 min A0 mjn | 126.7bph | ~125bph 12420
35 gec

*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 cresses 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; ATMOS™Pipe detected the leak well under the leak
performance estimate. . _ ‘

08/03/08 T SAT.DOC
Issne 01 - A : Page [4 of 1§
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May 23, 201

Mr. Marc Greenberg
Keesal, Young & Logan
400 Oceangate

Long Beach, CA 90801

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

Dear Mr. Greenberg,

[t is my understanding that several fugitive petroleum samples were collected in environs of the
Dominguez Channel in Los Angeles, CA on February 10 and 14, 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 rcsults 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
peiroleum 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 (Jel A, or |
equivalent). You requested that I review the USCG February 23, 2011 MSL Oi} 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:

CS-02 (Spill) .

2-10-11]
CAH-MW-1 (Source) 2-10-11
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 coptract
laboratory analyses, and utilize analytical methods specifically tailored for the detailed analysis
of petroleum. The data produced by the USCG MSL can be used to ascertain, amomng other
things, the type(s) of petroleum product(s) that compose fugitive petroleum. The comerstone for
forensic identification of petroleum is gas chromatography. A gas chromatogram is the graphical

output from a gas chromatography analys1s The chromatogram or “ﬁngerprlnt” deplcts the

' US Coast Guard, Marine Safety Laboratory. Oil Sample Analysis Report. (for) US EPA Reglon [¥. Case No. |1-
125. February 23,2011, . .



presence and concentrations of hydrocarbons across a broad boiting 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 pefroleum. Every petroleum product has its own unique distribution of peaks
(individual hydrocarbons) and thus chromatographic signature. It is this fundamental gas
chromatographic feature—the gas chromatographic “fingerprint”—that allows the forensic
chemist to identify and distinguish one petroleum product from another. ?

Gas Chromatograms of Reference Petroleum Products

Figure | presents gas chromatograms of reference petroleum products germane to this case.
Specifically, gas chromatograms for an antomotive gasoline, Jet A, kerosene, and fubricating oil
are shown. These chromatograms were developed by NewFields, following forensic chemical
methods of analysis very similar to those followed by the USCG MSL.* These chromatograms,
like those presented by USCG MSL, span the Cy to C3s carbon range, which brackets most
petroleum products and crude oils. .

Qualitatively, the chromatographic.differences among the reference petroleum product are
readily evident. : o

e The *fingerprint® of Gusoline is composed principally of hydrocarbons of carbon number less
than C,2; the preponderance of the peaks in this chromatogram are those of C,-Cs monoaromatics
that compose automotive motor fuel.’

* The chromatogram for Jes A is distinguished by hydrocarbons in about the Co-C,; range,
characterized by a distinct unresolved complex mixture (“hunp”), superimposed by a regular
series of n-alkane hydrocarbon compounds. '

®  The chromatogram for Diese! Fuel is distinguished by hydrocarbons in about the Ci2-Cys 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 C3-Cis
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.>¢”

*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. [n: Introduction to Environmental Forensjcs, 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., -
Environmemal 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 D-3328-00. American Society for Testing and Materials [nternational, W. Conshohocken, PA. 7 p.

" ® Stout, S.A., Uhler, A.D., McCarthy, K.J. and Emsbo-Mattingly, $.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 Dala
The USCG analysis of the three Dominguez Channel samples yielded three dlstlnctlve 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, 1 find:

o Sample CS5-02 (Spill) is composed almost exclusively of automotive gasoline, with traces of

higher boiling (~C,3-Cyo) hydrocarbons (Figure 2). The presence of gasoline in this sample is
readily identified by the predominance of <C,, hydrocarbons typical of motor fuel. The traces of
higher boiling C,;-Cy 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.

o Sample CAH-MW-1 (Source) is composéd 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 Cyp-Cas
hydrocarbon range. The presence of gasoline in this sample is readily identified by the
predominance of <C; hydrocarbons typical of raotor fuel. There is no evidence for Jet A product

“in this sample. :

e Sample CP-MW-2 (Source) is cbmposed almost exclusively of automotive gasoline, with traces
of higher boiling (~C;5-Cyg) hydrocarbons (Figure 4). The presence of gasoline in this sample is
readily identified by the predominance of <C;» hydrocarbons typical of motor fuel. The low levels
of higher boiling hydrocarbons in the ~Cas-Cay range are ot 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 conS1stent with those given by USCG MSL scxenusts in their report of

the analyses of these samples.'

Commentury on Supplemental Conventional Laboratory Analyses of

Dominguez Channel Samples

[n addition to the USCG MSL forensic chcmls’uy analysis of the Dominguez Channel samples,
there was a supplementary analysis ofa fugitive petroleum product (presumably taken from the
same Jocation 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 11, 2011,
and submitted to Sierra Analytical for routine chemical analysis. The data produced by this
Jaboratory included measurements ot” individual volatile organic compounds (VOC), gasoline
range hydrocarbons (GRO), diesel range bhydrocarbons (GRO), a related set of carbon range
compositional measurements, and semi-volatile organic compounds (SVOC). No gas

? Dalmg, P S 1'1I\sness L. G Hansen A B.. Stout S A 2002 [mproved and standardlzed methodology for oil spnII
f'ngcrprmlmg Environ. Forensics 3(”/4) 263-278.
*Sierra Analytical. February 11,2011, Dominguez Chanael. Work Order 11021 83.



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

In a May 13, 2011 PowerPoint briefing, the Los Angeles Region of 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

bydrocarbons™ (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 comerstone 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 penoleum products naturally have overlapping
carbon range composmon Germane to this matter is the fact that the hydrocarbons found in the
Cy-Ci2 compositional “trailing tail” of gasoline overlaps with the Co-C; “leading edge’ of Jet A
(or kerosene) (See Figure 1)._ Furthermore, the USCG MSL data reveals that there are low levels
o€ C19-Cyo 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
petroleurn product(s) (including Jet A) found in the Co-C)4 range of the fugitive sample DC-|
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 Cy-C )4 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.

‘ Pleasc do not hesitate to contact-me l.f you have any questions concemmg this correspondence.
Smcercly,
Allen D. Uhler, Ph.D.
Senior Consultant

*Total Petroleumn Hydrocarbon Working Group Series. l998 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 PowerPoint briefing by the Los Angeles Region of'the

Califomia Water Board which highlighted results from the Sierra Analytical laboratory

the Board concluded that the product found in the Dominguez Channel was composed

““primarily [of] 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 experience in the field of environmental chemistry, with a
specialization in environmental forensics—the integration of advanced chemical analyses,
chemical fate and behavior, source identification techniques, and operational practices—to
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
e Invited Chairperson, Environmental Forensics, Sixth International Conferencé. on
Remediation of Contaminated Sediments. New Orleans, LA. February, 2011.

e Member ASTM Committee E50.06, Forensic Environmental Investigations.

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

o [Editorial Boafd, Journal of Environmental Forensic;s. Ambherst Press. 1999 — Present.

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

o Invited Chairperson, International Business Communication’s 3" Executive Forum on
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