























































































































































































Oil Sample Analysis Report

U. S. EPA Region VIII
Case / Activity Number Z8DG

Marine Safety Laboratory
Case Number 10-159






Manager 1 Chelsea Street

U.S. Coast Guard New London, CT 06320

Marine Safety Laboratory Phone: (860)271-2704
Fax; (860) 271-2641

U.S. Department of
Homeland Security

United States
Coast Guard

16450
28 Jun 2010

MEMORANDUM

CG MSL

To:  U.S.EPA Region VIII

Subj: OIL SAMPLE ANALYSIS REPORT, MSL CASE NUMBER 10-159
UNIT CASE / ACTIVITY NUMBER Z8DG .

1. The laboratory analysis of this case has been completed and our report is forwarded.
The technical data supporting the report (spectrograms and chromatograms) have been
archived at our facility and are available upon request. We will maintain the oil samples
in refrigerated storage pending final case disposition.

2. Questions concerning this report or the analytical methods used should be directed to
the Supervisor of Analysis, Kristy Juaire.

Enclosure: (1) MSL Report 10-159





United States Coast Guard
Marine Safety Laboratory
Oil Spill Identification Report

10-159
Requestor: U. S. EPA Region VIII
Unit Case/Activity Number: Z8DG
Received: 25-Jun-10 Via: Federal Express 8731 7075 8847

Number Of Samples: 6
Lab NO. of Spills: 4, 5and 6
Lab NO. of Suspects: 1,2 and 3
Lab NO. of Background: n/a

Analysis Methods:

GAS CHROMATOGRAPHY (GC)
GAS CHROMATOGRAPHY-MASS SPECTROMETRY (GC-MS)
(] INFRARED SPECTROSCOPY (IR)

Laboratory's Conclusion (as explained below): MATCH

SPECIAL INSTRUCTIONS: Compare MSL Case 10-159 tc MSL Case 10-151.

RESULTS:

1. Samples 10-159-4, 5 and 6 were specified to be representative of spilled oil. Analysis indicates these samples are
virfually identical to each other and contain very slightly weathered crude oil.

2. Samples 10-159-1, 2 and 3 are virtually identical to each other and contain crude oil with characteristics similar to
those of samples 10-159-4, 5 and 6. Minor differences are consistent with slight weathering.

3. Samples 10-151-1 and 2 contain slightly weathered crude oil with characteristics similar to those of samples 10-
159-1, 2, 3, 4, 5 and 6. Differences are consistent with slight weathering.
CONCLUSIONS:

1. Samples 10-159-1, 2, 3, 4, 5 and 6 represent different portions of the same petroleum cil. Minor differences are
attributable to weathering.

2. Samples 10-151-1 and 2 and samples 10-159-1, 2, 3, 4, 5 and 6 are derived from a common source of pefroieum
cil. Differences are attributable to weathering.

SUPERVISOR OF ANALYSIS K JUARY DATE__ 28-Jun-10

Page 1 of 1





United States Coast Guard
Marine Safety Laboratory

Oil Spill Identification Analysis
Cost Recovery Documentation

Laboratory Case Number: = 10-159
Requestor: U. S. EPA Region VIII
Unit Case/Activity Number: Z8DG

Number of Samples: 7
Cost Per Sample Prepared: $20.00
Total Costs of Sample Preparation: $140.00
Number of Analysis: 20
Cost Per Sample Prepared: $86.00 -
Total Costs for Analysis: $1,720.00
TOTAL COSTS: $1,860.00

This documentation is provided for purposes of Phase IV - Documentation and
Cost Recovery under the National Qil and Hazardous Substances Pollution
Contingency Plan (40 CFR Part 300)

Signature: gg%"b Date: 28 Jun 10





United States Coast Guard
Marine Safety Laboratory Sample
Check-In Log

MSL Case/Activity Number: 10-159

Requestor: U. S. EPA Region VIII Unit Case Number Z8DG
Federal Project Number: Delivery Method: Federal Express
Received Date: 25 Jun 10 Delivery Number: 8731 7075 8847
Priority: No Rush: Yes Comparison Yes
Lab Number Sample Descriptions from Sample Jars ;
10-159 P P p Spill [Source
1 Z8DGCPPRO3 0
6/22/10
Z8DGCPPRO3
2 ]
6/22/10
Z8DGCPPRO3
3 L]
6/22/10
Z8DG CPPRO4

L
Y
1

6/22/10

5 Z8DG CPPRO4
6/22/10 N
Z3DG CPPRO4
6 Hl
6/22/10
7 ] O
8 ] L]
9 ] El
10 ] ]
Remarks: Comparison to CG MSL Case 10-151. Sample Descriptions taken from COC.
Samples checked in by:  MST3 ZACHARY COTE ﬁa«dwq £i. Qy&, Date: 25Jun 10
7 A
Sample Custodian:  MST2 JOHN AGAPITO éﬁ/ 6/4 7/ Date: 2§ Yasio
Supervisor of Analysis: K JU 1O O Date:  ng JJ’\ Te

age 1 of 1






United States Coast Guard
Marine Safety Laboratory Sample
' Check-In Log

MSL Case/Activity Number: 10-151

Requestor: U. S. EPA Region VI Unit Case Number Z8DG

Federal Project Number: Delivery Method: Federal Express

Received Date: 23 Jun 10 Delivery Number: 8710 4134 3750

Priority: No Rush: Yes Comparison No
Lal';ﬁ';;“b"' Sample Descriptions from Sample Jars Spill |Source
CPPRO1  OIL FROM SPILL SITE
1 O
6-16-10
CPPRO2  OIL FROM LIBERTY PARK -3 1/3 MILES DOWNSTREAM (THICK OIL
2 SCRAPPED FROM SIDE OF CONCRETE ON PONDS EDGE) ] L]
6-16-10
3 O Ll
4 £ U
S U ]
6 O U
7 U I
8 L ]
9 O U
10 g g
Remarks; Sample descriptions and spill/source designations taken from COC.
Samples checked in by:  MST3 ZACHARY COTE ((40/14&(; G . G Date: 23 Jun 10
: 7 7
Sample Custodian:  MST2 JOHN AGAPITO [ // 4772 Date: I
Supervisor of Analysis: K.JU / / Date: 4 Tonlo

Pagelofl





Juaire, Kristy

From: Juaire, Kristy

Sent: Monday, June 28, 2010 2:07 PM
To: 'kent_alexander@urscorp.com'’
Subject: Oil Sample Analysis Report
Attachments: MSL Case Report 10-159.pdf

Good afternoon, Kent -

The second report is attached. Please let me know that you have received them both.
had some lost emails and want to make sure these have gotten to you.

Kristy Juaire
Chemist, CG MSL
860-271-2784

"We're all for progress; it's change we can't abide." -L.P.

I have






Item #I_

Item #2

Item #3

Item #4

Item #5

Ttem #6

MSL Check-In Discrepancy Worksheet

MSL Case Number: 10-159

Unit/Agency: U. S. EPA Region VIII
Unit Case Number: Z8DG

Discrepancies Noted:

Comments and
Corrective Actions:

Discrepancies Noted:

Comments and
Corrective Actions:

Labeling
Missing jar labels.

ok ¢lsslis ,JWVJ

Letter of Request

LOR states 02 samples were sent for analysis but 6 samples were received.

ok . ¢/foshe _\‘)W

Discrepancies Noted: -

Commenis and
Corrective Actions:

Discrepancies Noted:

Comments and
Corrective Actions:

Discrepancies Noted:

Comments and
Corrective Actions:

Discrepancies Noted:

Comments and
Corrective Actions:

Enclosure (1)
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Chevron Products Co.
Salt Lake Refinery
2351 North 1100 West
Salt Lake City, Utah 84116

CHAIN-OF-CUSTODY FORM

Sampling Company: (*lueyrow. 2 pe | e Sampling Personnel:

{
Project Name: Project Number: 2,54 5714l
Analytical Laboratory: C‘»\e\}“ oA SR M&i,\ L.aly |Dateof Shipment/Delivery:

Method of Shipment/Delivery: AibillNumber: € F21 3078 ST
Ficld Date Time No. of
Sample No. { Sampled Sampled | Sample Type | Containers Remarks
Z¥DLHPR D w['m_[lo crode l"?“&l clulpliml-a Sam,‘pk Sdg 32
c:c‘r SR Maia Lol
- S;mmc\uﬁ‘
T ] \] \ v |
Relin m§hedby: Date: Time; Received by: Date: Time:
(o] blzzfo [0 || Sobor Bts [ e | 140
Reljjlquished by: 9 ipate: | Time: Received i)y: (o Date: Time: '
Y MST3 LACHARY 3L
- Q.H' “ P i
Juile o | Y10 | 150 |/ o g vsce | 253 | 101
Relinquished by: Date: Time: "Received by: Date: Time:
Relinquished by: Date: Time: Received by: Date: Time:
Relinqguished by: Date: Time; Received by: Date: . Time;
Relinquished by: Date: Time: Received by: Date: Time:






United States Coast Guard
Marine Safety Laboratory
Internal Chain Of Custody Record

MSL CASE: 10-159

UNIT/AGENCY:
UNIT/AGENCY CASE NUMBER: Z8DG

Neat Samples

- U. S. EPA Region VIII

REMARKS: Neat samples produced as per Marine Safety Laboratory Instruction 5200.5 Sample
Preparation. “LI” refers to the library sample used as the Quality Control Match.

SHED Bi:

| baTTIVE

/ |MST1 ALICIA TOD)

& ,
=] /B

NUMBERS

RELINQUISHE

225Jun10/112

ASON

DATE/TIME

SAMPLE
NUMBERS

RELINQUISHED BY

DATE/TIME

RECEIVED BY

DATE/TIME

REASON






United States Coast Guard

Marine Safety Laboratory
Internal Chain Of Custody Record
Original Sample Jars
MSL CASE: 10-159
UNIT/AGENCY: U. S. EPA Region VIII

UNIT/AGENCY CASE NUMBER: Z8DG

REMARKS:

-REASON

Sample Prep

SAMPLE RELINQUISHED BY | DATE/TIME RECEIVED BY DATE/TIME REASON
NUMBERS






UNITED STATES COAST GUARD
MARINE SAFETY LABORATORY

SAMPLE PREPARATION SHEET

MSL CASE NUMBER: 10-159 DATE PREPARED: __ 25 un 10

Oil samples were prepared using techniques listed below. The prepared samples were then placed into a separate
vial and identified with the MSL case number and sample number along with the corresponding preparation code(s).

Oil samples eliminated by IR screening method:

The Quality Control sample is a duphcnte of sample 10-159-1

Entire sample exuacted with two o MY

combined cyclohexane solution, then oentriﬁlged

* Cyclohexane solution: ratio of il to cyclohexane is known and shown in “Ratic” colummn.
Cyclohexane solution of unknown concentration.

Solvent evaporated with heat and a stream of N,. Sample of unknown concentration.
Other:

10 90 N o

Preparer’s Signature MST3 MIKERUSHANE Date: 25 Jun 10





UNITED STATES COAST GUARD
MARINE SAFETY LABORATORY

UALITY CONTROL SHEET
MSL CASE NUMBER: 10-159 DATE PREPARED; ___ 23Jun 10

A Quality Control (QC) sample was analyzed along with the samples of the case.

The Quality Control (QC) sample is a duplicate of samplé - 10-159-1

] Due to limited sample quantity in all samples of this case,
from MSL oil library was used for the Quality Control (QC) and Quality Control Match (QCM) samples.

[J Infrared Spectroscopy was used asa screenm e method before ﬁnal sample preparation., No Quality

Supervisor .

Signature: K JUAP% 0Lz e Date:_ 3% dni1Q-
7






U. S. Coast Guard Marine Safety Laboratory (MS
1 Chelsea Street, New London, CT 06320 -

FY 2010 Master Signature/Initials Page

Name (Print) Signature . Initials
WAYNE R. ERoALUMD Mﬂw\__ (M
l"}ri’fﬁg Juaire W@u KL
SEAN _ BAKER R Foh S
Al C. oo | Q0 QS D
TTOd oo “/M' —‘Tél
Moaitthew Tygoa MWM MT
Tovww € AAPITO /ﬂ 4/ Vi
M\cﬂam_; . Vosvwe ]\/—-/’\‘Z——’— Mz
KATIE, WilSew |C A~ A (o
|\ \PZaerer Reseasteiy) N Nen2_ M2
ZACHARY 4. COTE %éy H. Gt ZAC

Original maintained by MSL Managw





UNITED STATES COAST GUARD
MARINE SAFETY LABORATORY

GAS CHROMATOGRAPHY (GC) WORKSHEET

MSL CASE NUMBER: 10-159 INSTRUMENT: ANA1 DATE: 25Jun10

Comparison

g
bE
4 5 6 |10-151{10-151 s 5
1 2 5

1 PMm (P PumPm ‘ ul

2 P [P | P Prny | P | UL

3. o |em [eec [P [P | P i
10-151-1 P | P P [ P 3ul
10-151-2 pra [P | Bm | P g 25l

1. Method / Analytical Conditions: ASTM D3328 SOP: MSLINST 5200.8

HP Program Used: Column Used: Front
Oil Method Column: DB-5, 30m X 0.32mm ID
L] Gas Method Film Thickness: 0.1 micron
(1 Other: Column Number: US8660312H
2. Sample Preparation: Solvent: Cyclohexane
Concentration: 3.0ul oil / 1000 uL solvent (]  Other:

*yL of cyclohexane solution (extract) used / 1000 uL total volume to approximate 3 uL oil / 1000 uL solvent solution.

3: Comments: Do comparisons show all spill samples are the same? }Xf Yes [0 No_ [0 NA

Analyst Signature:  MST1 ALICIA TODMAN . (C ¥y Date 28 Jun 10
Supervisor Signature: K. mm@éu@,/ Laing Date: 8% Tunio
vy Page 1 of 1






sequence: W:\10-159\0625.3 Page 1 o0t 1

Sequence Table (Front Injector):

Line Location SampleName Method Name Num Inj Data File
1 Vvial 1 BLANK OTL 1 BLANKF
2 vial 2 10-159-1, QCM OIL 1 1015901
3 Vial 3 10-159-4, SP OIL 1 1015804
4 Vial 4 10-159-5, SP OIL 1 1015905
5 Vvial 5 10-159-6, SP OIL 1 1015906
6 Vial 6 10-151-1, SP OIL 1 1015101
7 Vial 7 10-151-2, SP OIL 1 1015102
8 Vial 8 10-158-2 OIL 1 1015902
9 vial g 10-159-3 OILF 1 1015902

10 Wvial 10 10-159-QC OILF 1 10159QC
11 vial 11 10-159-BL OILF 1 10159BL

Sequence Table (Back Injector):

.Line Location SampleName Method Name Num Inj Data File
1 vVvial 31 BLANX OIL 1 BLANKR -
2 Vial 32 10-160-4, QCM OIL 1 1016004
3 Vial 33 10-160-1, 8P OIL 1 1016001
4 vwvial 34 10-160-2 OIL 1 1016002
5 Wvial 35 10-160-3 OIL 1 1016003
6 Vial 36 10-160-5 : OIL 1 1016005
7 Vial 37 10-160-QC OIL 1 10160QC
8 Vial 38 10-160-BL OIL 1 10160BL
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SE

LI

Sample Name: 10-159-BL
Comments:
Injection bate: 6/25/2010 Sequence: W:\10-159\0625.58
Acqg. Method: C:\CHEM32\1\METHODS\OILF.M Seq. Line: i
Operator: TODMAN Vial No. Vial 11
Data File: W:\10-159\10159BL.D
- o g N ha B
. N A R S . T N S . S i ® ..~
i ___,__;

(@1g6s1o1esL-01) [eublg juoid 'y LGt






Sample Name: 10-159-GQC

Comments:

Injection Date: 6/25/2010 Sequence:
Acg. Method: C:\CHEM32\1\METHODS\OILF.M Seq. Line:
Operator: TODMAN Vial No.
Data File: W:\10-159\10159QC.D

W:\10-159\0625.5

10
Vial 10

Ge

I

—0Zi

gvd

{a'006SL018SE-01) [Bubig WoI4 'Y LAl






Sample Name:
Comments:

10-15%9-5, SP

oe

GE

ijw

Injection Date: 6/25/2010 Sequence: W:\10-159\0625.5
Acqg. Method: C:\CHEM32\1\METHODS\OQOIL.M Seq. Line: 4
Operator: TODMAN vial No. vial 4
Data File: W:\10-159\1015905.D
s 5 2 3 : 3 3
T . . . T . T T T . ]

==

———

(0rs0651L01\6GL-0L) [eUBIS Wwod v 1aI4
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Sample Name: 10-15%-4, SP
Comments:
Injection Date: 6/25/2010 Sequence: W:\10-159\0625.5
Acqg. Method: C:\CHEM32\1\METHODS\OIL.M Seq. Line: 3
Cperator: TODMAN Vial No. Vial 3
Data File: W:\10-159\1015904.D
N o [+] o] =] X 2
T e . . % T ? . T . T >

{Q'v06510L\65L-0L) reublg old 'y Ldid






Sample Name: 10-159-6,

iR

SP
Comments:
Injection Date: 6/25/2010 Sequence: W:\10-159\0625.58
Acq. Method: C:\CHEM32\1\METHODS\OIL .M Seq. Line: 5
Operator: TODMAN Vial No. vial 5
Data File: W:\10-159\1015906.D
N gl
e . .. % .. 8® 8 8 N

(G-'QOGGLOL\GQL'OL) [euBig ol Y Ldld






Sample Name: - 10-151-2,

ol

Gl

LW

Comments:
Injection Date: 6/25/2010 Sequence: W:\10-159\0625.8
Acqg. Method: C:\CHEM32\1\METHODS\OIL.M Seg. Line: 7
Operator: TODMAN vVial No. vial 7
Data File: W:\10-159\1015102.D
o
. S 3 A . S 4

{Q'z0LSLOLBSL-01) [BuBIS Wold ‘Y La1d






Sample Name: 10-151-1, 8P

TR WWWW MWW "WWWW

og

S¢

LI

Comments:

Injection Date: 6/25/2010 Sequence: W:\10-159\0625.5

Acg. Method: C:\CHEM32\1\METHODS\OIL.M Seq. Line: &

Operator: TODMAN Vial No. vial 6

Data File: W:\10-159\1015101.D
o S 5 2 = g 3 23
P | R SR TR | ..?..;I.1 ?J.llu |

(Q'LOLS1L0L\6S L-0L) [eubig Juol4 'Y 1Ql4






Sample Name: 10-15%-1, OQOCM
Comments:
Injection Date: 6/25/2010 Sequence: W:\10-159\0625.8
Acg. Method: C:\CHEM32\1\METHODS\QIL.M Seqg. Line: 2
Operator: TODMAN vial No. Vial 2
Data File: W:\10-159\1015901.D
o
S . . % . . . &8 .. 8 .8 88 =

e

Sl

0e

ge
]

1%

M

(108510 1ABSL-0L) [BUBIS Juold Y LAl






Sample Name: 10-159-2
Comments:
Injection Date: 6/25/2010 Sequence: W:\10-159\0625.8
Acqg. Method: C:\CHEM32\1\METHODS\OIL. .M Seq. Line: 8
Operator: TODMAN Vial No. vial 8
Data File: W:\10-159\1015902.D
? 2 ¢ 3 2 g 3 >
N . s . . . . .
e ——
] ———
——
o - -_—

Gl oL

0z

g

o€

gg

Ui

(Q'2065101\651-01) |eubls Juosd 'y LAId
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Sample Name: 10-159-3
Comments:
Injection Date: 6/25/2010 Sequence: W:\10-159\0625.8
Acg. Method: C: \CHEM32\1\METHODS\QILF.M Seq. Line: 9
Operator: TODMAN vial No. vial 9
Data File: W:\10-159\1015903.D
=]
? 7 g g. g . . . - >

(Q'£06S1L01NGGL-0L) 1eUBIS JUol4 'Y LQid






UNITED STATES COAST GUARD
MARINE SAFETY LABORATORY

GAS CHROMATOGRAPHY-MASS SPECTROMETRY (GC-MS) WORKSHEET

MSL CASENUMBER: ____ 10-159  1NQTRUMENT:  ANA2 DATE: _ 25Jun10
Comparison
q. %5
4 | 5 | 6 [10-151{10-1511 ‘M
i 2 5 ?3‘5—;
! PP [P [Pm [Pm | PmM E 5uL
2 P | Pm [P | P [Pm | su
3 pm {Pm |Pm | P |Pm q suL
10-151-1 pm | P | Por | | Pm S
T [ i T
| .

1. Method / Analytical Conditions: ASTM D5739 SOP: MSLINST 5200.9 / 5200.10

HP Program Used: Column: 30m x 0.25mm ID
Biomark Method ' . Film Thickness: 0.25 micron
0 Gas Method Column Number: US6545822H
[ Other: Carrier Gas: Helium (Grade 6)

2. Sample Preparation: Solvent: Cyclohexane

Concentration: & 5.0uL oil / 1000 ul. solvent [} Other:

*ul. of cyclohexane solution (extract) used / 1000 ul. total volume to approximate 5 uL oil / 1000 ul. solvent solution.

3: Comments: Do comparisons show all spill samples are the same? (B¢ Yes_[J No_ 1 N/A

Analyst Signature; MST1 ALICIA TODMAN @C%\ﬂate: 28 Jun 10

Supervisor: K. IUA@%/[@ L/);na Date: Q¥ Jun g
- UU

Page 1 of 1






Sequence Name: W:\2010\MS data\10-159\0625.8
Comment: 10-159
Operator: ACT
, Data Path: W:\2010\MS_DATA\10-159\
Instrument Control Pre-Seq Cmd:

Data Analysis Pre-Seq Cmd:
Instrument Control Post-Seq Cmd:
Data Analysis Post-Seq Cmd:
Method Sections To Run On A Barcode Mismatch
(X) Full Method ‘ {(X) Inject Anyway
( ) Reprocessing Only {( ) Don't Inject
Line Sample Name/Misc Info
1} Sample 1 BLANK BIOMARK3 BLANK
2) Sample 2 1015%01 BIOMARK3 10-159-1, QCM
3) Sample 3 1015504 BIOCMARK3 10-159-4, SP
4) Sample 4 1015905 BICOMARK3 10-159-5, SP
5) Sample 5 1015506 BICMARK3 10-159-6, SP
6) Sample 6 1015101 BICOMARK3 10-151-1, SP
7} Sample 7 1015102 BIOMARK3 10-151-2, SP
8} Sample 8 1015902 BIOMARK3 10-159-2
9) Sample 9 1015503 BIOMARK3 10-159-3
10} Sample 10 1015%QC BIOMARK3 10-159-QC
11} Sample 11 10159BL BICMARK3 10-159-BL

Last Modified: Mon Jun 14 11:10:06 2010 Page: 1






5975 Standard Spectra Target Tune

Fri Jun 25 12:46:38 2010 Instrument: Instrument #1
C:\MSDCHEM\1\5975\stune.u _
Mass 69.00 Mass 219.00 Mass 502.00 ,
Ab 208137 Ab 109315 Ab 6157 Ion Pol POS MassGain -550
PW50 0.56 Pw50 0.52 PW50 0.53 o MassOffs  -37
Emission 34.6 AmuGain 2025
| EIEnrgy 69.9 AmuOffsl2s.750
Filament 1 Wid219 -0.019
DC Pol POS
Repeller 14.88
IonFcus 60.7 HEDEnab ON
EntLens 0.0 EMVolts 1647
EntOffs VAR
Samples 8
PFTBA OPEN Averages 3
Stepsize 0.10
Zones:
MS Source 230 TurboSpd 100
MS Quad 150 HiVac 1.00e+00
{ T T T T { T I T J T \/I\ I T T f T * T L/-/I\ T E
66 71 216 221 500 505
Scan: 10.00 - 701.00 Samples: 8 Thresh: 100 Step: 0.10
82 peaks Base: 69.00 Abundance: 197696
100 _
80 |
60 |
40 ]
20 4
0 L ¥ l'! ||; |'InII T T T T T T T T T 1 I| T T T |l T T T T T T T T T 1
100 200 300 400 500 600 700
Mass Abund Rel Abund Iso Mass Iso Bbund Iso Ratio
69.00 197696 100.00 70.00 1986 1.00
215.00 96296 48 .71 220.00 4014 4.17
502.00 5705 2.89 503.00 604 10.59

Air/Water Check: H20~0.89% N2-2.23% 02-0.80% C02~0.00% N2/H20-250.88%

Column Flow: Front: 1.3 Back: 0 ml/min. Interface Temp: 305
Ramp Criteria:
Ion Focus Maximum 90 wvolts using ion 502; EM Gain 63169
Repeller Maximum 20 wvolts using ion 219;
Mass@ain Values @Samples: -546@3 -531@2 -516@1 -465@0 -421@FS
TARGET MASS: 50 69 131 219 414 502 1050
Amu Offset: 125.8 125.8 125.8 125.8 125.8 125.8 125.8
Entrance Leng Offset: 13.1 10.5 11.0 10.8 12.3 12.5 12.5
Target Abund(%}: 1.0 100.0 55.0 45.0 3.5 2.5
Actual Tune Abund(%): 1.0 100.0 55.3 48.7 4,2 2.9






Quantitation Report

Data Path W:\2010\MS DATA\10-159\
bata File : 10159BL.D

Acg On : 26 Jun 2010 1:20 am
Operator : ACT

Sample 10-159-BL

Misc :

ALS Vial : 11 Sample Multiplier: 1

Quant Time:
Cuant Method

Quant Title :
QLast Update : Wed May 27 09:43:48 2009

Response via :

Internal Standards

Target Compounds

1)
2)
3)
4)
5)
&)

85-SATURATED HYDROCARRBONS

n-C17
PRISTANE
n-C18
PHYTANE

113-SATURATED HYDROCAR. ..
ACYCLIC ISOPRENOIDS/AL. ..

C2 -NAPHTHALENES
C3-NAPHTHALENES

C4 -NAPHTHALENES
PHENANTHRENE /ANTHRACENE
BENZONAPHTHIOPHENE
DIBENZOTHIOPHENE
Cl1-DIBENZOTHIQPHENE
C2-DIBENZOTHIOPHENE
C3 -DIBENZOTHIOPHENE
Cl-PHENANTHRENES
C2-PHENANTHRENES

C3 -PHENANTHRENES
TRITERPANES/HOPANES
HOPANE A

HOPANE B

14 a (i) STERANES

14 b(H) STERANES
TRI-AROMATIC STERANES
METHYLHOPANES
NORHOPANES
PYRENE/FLUORANTHENE
METHYIL: PYRENE
FLUCRENE
BICYCLONAPHTHALENES
CHRYSENE
Cl-CHRYSENE
C2-CHRYSENE
C3-CHRYSENE

C4 -CHRYSENE
SESQUITERPANES

Jun 26 02:14:07 2010
C:\MSDCHEM\ 1\METHODS\BEIOMARK3 .M

Initial Calibration

R.T. QIon Response Conc
0.000 85 0 N.
Q0.000 85 0 N.
0.000 85 0 N.
0.000 85 0 N.
0.000 85 0 N.
0.000 113 0 N.
0.000 183 0 N.
0.000 156 0 N
0.000 170 0 N.
0.000 184 0 N.
0.000 178 0 N.
0.000 234 0 N.
0.000 184 0 N.
0.000 198 0 N.
0.000 212 4] N

27.%41 226 103 No C
0.000 192 0 N.
0.000 206 0 N
0.000 220 0 N
0.000 191 0 N.
0.00C¢ 181 0 N
0.000 191 0 N
0.000 217 0 N
0.000 218 0 N
0.000 231 0 N

46.422 205 324 No C
0.000 177 0 N
0.000 202 0 N
0.000 216 0 N
0.000 166 0 N
0.000 208 0 N.
0.000 228 0 N.
0.000 242 0 .
0.000 256 0 N.
0.000 270 0 N.
6.000 284 0 N.
0.000 123 ] N.

. o . .
UoooupuouopooHODODDUDBDDODHDBULUDYVOPDYOOOUDUU

e )

1

(Not Reviewed)

Units Dev{Min)

+

-
o

P RN
o

.

BIOMARK3.M Sat Jun 26 02:25:14 2010

manual integration {+) =

signals summed

Page:






Quantitation Report {Not Reviewed)

Data Path : W:\2010\MS_DATA\10-159\
Data File : 10159BL.D

Acg On : 26 Jun 2010 1:20 am
Operator : ACT

Sample : 10-159-BL

Misc :

ALS Vial : 11 Sample Multiplier: 1

Quant Time: Jun 26 02:14:07 2010

Quant Method : ¢€:\MSDCHEM\1\METHODS\BIOMARK3 .M
Quant Title

QLast Update : Wed May 27 09:43:48 2009
Respeonge via : Initial Calibration

TiC: 10159BL D\data.ms

Abundance
2100

2000
1900
1800
1700
1600
1500
1400
1300
1200
1100
1000

900

800

700

600

500

400

300

200

100

0Illillllllllll|'i‘l'iilfllli|1l||illll|ll|l|il|lIII|]1IIE

I
Time-~> 500 1000 1800 = 2000  25.0C 3000 _ 3500 4000 4500 5000 550 60.0¢

BIOMARK3.M Sat Jun 26 02:25:16 2010 Page: 2





MSL GC-MS2 BIOMARKER ANALYSIS

File: W:\2010\MS DATA\10-159\10159BL.D

Operator: ACT

Date Acquired: 26 Jun 2010 1:20 am

Method File: BIOMARK3 .M

Sample Name: 10-159-BL Vial: 11
Misc Info:

Abundance ' ' TIC: 10159BL.Didata.ms
1600
1400
1200
1000
800

400

200

0 LI B T T T T T [ T T T T T T T T T T T T T [ 7 1T

LI I B B B A A A

|ll|'|:

1 L L i L T
Time-> 500 1000 1500 2000 2500 3000 3500 4000 43500 50.00 ~ 55.00 60.00
n-Cl17, Pristane, n-Cl8, Phytane
B T e e o U6 5 700, TOT 508 D
50
40
30
20
10
0"|'."'{""|""l"“l""l""|""{"*'l""l""!""_'1'
Tme-> 2000 2050 2100 2150 2200 2250 2300 2350 2400 2450 2500 2350
Pristane/Phytane = ----
c17/c1is8 = ----
Pristane/C17 = —-—-
Phytane/C18 = ----





85 -SATURATED HYDROCARBONS
Area = 0
_Abun'déiide""""""" lon 85.00 (84.70 to 85.70): 10159BL.D\datams

300

250 ' , |
200 |

150087

100 |

50

0 " ¥ T T I T T T T | T T T T | l
Time-> 500 1000 1500 2000  25.0

LN B S B H B B S Y 00 L SN B AN Y L B L L L R L Y (LB I

50.00 5500 6000

3000 3500 4000 45.0(

113-SATURATED HYDROCARBONS Area = 0
Abundance 77T 7T ion 11310 (112.80 to 113.80): 10159BL.D\data.ms

100

80

60

40

20

T T T

—
...4000

T T T T T T i T T T T I T
3000 35.00 4500 5000 5500

, v
Time—> 500 1000 1500

ACYCLTC ISOPRENOIDS/ALKANES _ Area = 0
Apundance " lon 183.20 (182.90 to 183.90): 10159BL.D\data.ms
80

70

60

50 L NERTEr

40

30
20

10

0 [T T T 17T T T T T
Time--> 500 1000

——
4500

T I T T T T l T T T T I T T T T l T T T T [ T T T T I T T l T T 1 T
15.00 20.00 2500 3000 3500 . 4000 §0.00 55.00





TRITERPANES /HOPANES

Abundance

450

400

350

300

250

200

150

100

50

Area 4]
lon 191.00 (190.70 to 191.70); 10158BL.D\data.ms

0

Time-=>

14 a(H)

50

40

30

20

10

Abundance

LI B B B R a4

38 00 39.00

LIRNLENL A S e R L A L B B

4000 4100 4200 4300

TT T T [ T T *

44.00 45, 00

T T [ T T 11

45, 00 47, 00

48 00 49, 00 50 Q0

LI B B B B B R B B

. 51.00

STERANES

Area 0
lon 217.00 (216.70 to 217.70); 10159BL.D\data.ms

yo4

: 0
Timeg-->

LI L L I N R N (N A O e I A (N I S D N I B

34.00 34,50 35.00 35.50 36.00 36.50 37.00 37 50 38. 0038 5039 0039 5040 0040 5041 0041 5042 0042.50 43.0043.5044.0044 50

14 b (H)
Abundance
50

40

30

20

10

STERANES

" Ton 218.00 (217.70to 218. 70) 10159BL.D\datams

o

Time-->

LLER2N LI NI LI L LN L B L L L L (20 I 2 I LS OO0 L B I L B L AL L B L LA ML LB ML BB L L LB B

3450 35.00 35.50 36.00 36.50 37.00 37.50 38.00 38.50 39.00 39.50 40.00 40.50 41.00 41.50 42. 00 42.50 43.00 43. 50 44.00






Quantitation Report

Data Path : W:\2010\MS_DATA\10-159\
Data File : 10159QC.D

Acg On : 26 Jun 2010 12:07 am
Operator : ACT

Sample : 10-159-QC

Misc :

ALS Vial : 10 Sample Multiplier: 1

Quant Time: Jun 26 01:01:30 2010

{Not Reviewed)

" Quant Method : ¢:\MSDCHEM\1\METHODS\BIOMARK3.M

Quant Title
QLast Update : Wed May 27 09:43:48 2008
Response via : Initial Calibration

Conc Units Dev{(Min}

Qvalue

=0
Q. o
pee pe
v U

HOQOQoogOg+-=or

P TR
M s
(o3

2EQEEEE

og

+

@]
\}]

=
'-I.
o

Calib
Calib
Calib
Calib
Calib
Calib
Calib
Calib

Calib

DoUU

Q-

[\
gogorrogog
v e s Heee e e

oo

+

W
B
[+

??3?()2?32(3(}25325Z2
HoooH

[
hh
|—l
o

Internal Standards R.T. QTon Response
Target Compounds
1) B85-SATURATED HYDROCARBONS 18.748 85 423525 No
2) n-Cl7 0.000 85 Y
3) PRISTANE ' 21.895 85 -8785 No
4) n-Cis8 0.000 85 0
5) PHYTANE 0.000 85 0
6) 113-SATURATED HYDROCAR... 0.000 113 0
7) ACYCLIC ISOPRENOIDS/AL... 0.000 183 ¢
8) C2-NAPHTHALENES 0.000 156 0
9} C3-NAPHTHALENES 19.409 170 152547 No
10) C4-NAPHTHALENES . 0.000 184 o
11} PHENANTHRENE/ANTHRACENE 0.000 178 0
12} BENZONAPHTHIOPHENE 32.115 234 62172 No
13) DIBENZOTHIOPHENE 22.438 184 189923 No
14) C1-DIBENZCTHIOPHENE 24.528 198 280892 No
15) C2-DIBENZOTHIOPHENE 26.493 212 142119 No
16) C3-DIBENZOTHIOPHENE 27.989 226 86038 No
17) Cl-PHENANTHRENES 25.359 192 223099 No
18) C2-PHENANTHRENES 27.290 206 146161 No
19) C3-PHENANTHRENES 29.166 220 99688 No
20) TRITERPANES/HOPANES 41.399 191 173711 No
21) HOPANE A 0.000 191 o
22) HOPANE B 41.814 191 -3184 No
23) 14 a{H) STERANES 0.000 217 0
24) 14 b(H) STERANES 0.000 218 0
25) TRI-AROMATIC STERANES 0.000 231 0
26) METHYLHOPANES 0.000 205 0
27) NORHOPANES 0.000 177 0
28) PYRENE/FLUORANTHENE 28.915 202 34988 No
29) METHYL PYRENE 30.436 216 16683 No
30) FLUORENE 0.000 166 0
31) BICYCLOWAPHTHALENES 0.000 208 0
32) CHRYSENE 0.000 228 0
33) CL-CHRYSENE 34.692 242 45432 No
34) C2-CHRYSENE 0.000 256 0
35) C3-CHRYSENE 0.000 270 0
36) C4-~CHRYSENE 0.000 284 0
37} SESQUITERPANES 28.327 123 34703 No
(#) = qualifier out of range (m) = manual integration (+)

BIOMARK3 .M Sat Jun 26 01:12:37 2010

= gignals summed

Page:





Quantitation Report {Not Reviewed)

Data Path : W:\2010\MS DATA\10-159\
Data File : 10159QC.D

Acg On : 26 Jun 2010 12:07 am
Operator : ACT

Sample : 10-159-QC

Misc :

ALS Vial : 10 Sample Multiplier: 1

Quant Time: Jun 26 01:01:30 2010

Quant Method : C:\MSDCHEM\1\METHODS\BIOMARK3.M
Quant Title

QLast Update : Wed May 27 09:43:48 2009
Response via : Initial Calibration

?‘Eu’ﬁa"a TIC: 10159QC.Didata.ms
150000
140000
130000
120000
110000
100000
90000
80000
70000
60000
50000
40000

30000

20000

| b

O—I'IIIE'IIIIEIIIII]IlIIIilIIIIlIIIIIliIlIIIll‘illTlllll

Time-> 500 1000 1500 2000 2500 3000 3500 4000 4500  50.00 5500 6000

BIOMARK3.M Sat Jun 26 01:12:39 2010





File:
Operator: .
Date Acquired:
Method File:
Sample Name:
Misc Info:

ACT

Abundance
130000
120000
110000
100000

90000
80000
70000
60000
50000
40000
30000
20000

10000

26 Jun 2010
BIOMARK3 .M
10-159-QC

MARINE SAFETY LABQORATORY GC-MS2 BIOMARKER ANALYSTS

\\Mslserverl\data archive\2010\MS data\10-159\10159QC.D

12:07 am

vial: 10

~ TIC: 10159QC.Didata.ms

Wbl b

I
Time-> 500  10.00

QR
1500

| SN B N B NN N SR B

—
45.00  50.00

T T T T T T

35.00 40.00

{ ROLILINL N R M R SRARL RS A B B B

2000 2500 3000

LA B AR B B B S

5500 60.00

n-C17,Pristane,n-C18, Phytane

Ruidanse

80000

70000

60000

50000

40000

30000

20000

10000

lon 85.00 (84.70 to 85.70): 10159QC.D\datams

Time--> 20.00

Pristane/Phytane
ci17/C18
Pristane/C17
Phytane/C18

0 T T l T T T T ' T T T T |
2050

LIS S R e S S E

23.00 2350

L I L LA B B B B B B

T
2150  22.00 22.50

LU B S S S B B S A

21.00 24.00 2450  25.00

.672
.8992
.403
.595

[=NeNolel

s

2850





85-SATURATED HYDROCARBONS
Area = 423525

Abundance h e e s e fon 85,00 (84 70 to 85.70) 10159GC Didatams

120000

100000

80000

60000

40000

20000

18.
OJLLMJ MA 1., 0 P L 0 P

I I T [
500 1000 1500 2000 2500 3000 3500 40.00 4500 5000 8500  _ 60.00

Time-->

113-SATURATED HYDROCARBONS Area = 0
Abundance T T o 113,10 (112,80 to 143.80). 101590.C. Dhdata.ms
30000 '
25000
20000
15000

10000

5000

il sl bl

;- OMIIIIEIIIIIIIIllllllillllilll
Time->  5.00 10,00 1500  20.00 25.00 3000

LN B B N B L B B B L A B S i et D R

— ;
35.00 4000 45.00 5000  55.00

ACYCLIC ISOPRENOIDS/ALKANES Area = 0
Abundance " lon 183.20 (182.90 to 183.90): 10159QC.D\data.ms

7000

6000

5000

4000

3000

2000

1000

7
. 0 8, T
Time-->  5.00

ooy
.35.00

T T [ ¢ T t [ r T ¥ T [ f 7

——
4000 4500 5000 _ 5500

T T T T T T T l T T T T ! T T T T T T T T
2000 . 2500 3000

L T
10.00 15.00






C2-NAPHTHALENES

Area = 0
Abundance T ion 156.00 (155.70 to 156.70): 10159QC. D\data.ms B
35000
30000
25000
20000
15000
10000
5000
0327 AkAJ\J\,mgAJ\f\ )Aﬁhﬁ_/“\g,A_A_f\__/\“,h_J
T | Ll T T L) t T L T T [ T T T T l T T T T I T T T T 1 T ] 1 T ] T T T T I T T T T L T T T T | T T T T I T T T T
Time-> 1450  15.00 1550 1600 _ 1850 17.00 1750 1800 18.50 19.00 1850 .
C3 -NAPHTHALENES Area = 152547
Abundance “lon 170.00 (169.70 to 170.70): 10159QC.Didatams -
20000
15000
10000
19.408
5000
‘ - . 0 1 T T T T T l L T ) T I T T T T T T 1Ul T T T T T T T | T T T T T T T T T T T T T T 1] T T T T T T T T T I T T T T
% Time-> 1650 17,00 1750 _ 18.00 1850 _ 18.00  19.5( 2000 2050 2100 2150 2200 2250
C4 -NAPHTHALENES Area = 0
Abundance " “lon 184.00 (183.70 to 184.70). 10159QC. Didata.ms
14000
12000
10000
8000
5000
4000
2000
RE
. IIJIlIiIIIIII|1IIIJI|I||1]Ilillillilllll|lii[lllllll{lllll1
Time-> 1900 1950 2000 2050  21.00  21.50 2200 225 23.00 2350 2400 2450 2500





PHENANTHRENE/ANTHRACENE
Area = 0

Abundance " 'lon178.00 (177.70 to 178.70): 10159QC.D\datams
10000

8000

6000

4000

2000

137

Olll1lllllllllIlIIIIItllIIIlI&IlIIIII1IlIlllIT ML AAL LA N M L BN B BN A L RN |

. T
Time-> 2120 2140 21.60 21.80 22.00 22.20 22.40 22.60 22.80 2300 2320 2340 23.60 23.80 24.00 24.20 24.40 24.60 24.80 25.00

LI B A B L B I B

BENZONAPHTHIOPHENE Area = 62171.6
Abundzgge lon 234.00 (233.70 fo 234.70) 107500, Didata ms
1500
1000
500
o) S MM

Time-> 2900 2050 3000 _ 3050 3100 31.60 _ 3200 _ 3250 3300 3350 3400 34,50

DIBENZOTHIOPHENE ' Area = 189923
Abundance ) T T lon 184,00 (183.70 to 184.70): 101590¢ Didata.ms

22.431

14000

12000

10000

8000

6000

4000

2000

!
OlllllIIIEEIIIiIil|I[1|ll[Tlll|(lllliillllllllIIIIil‘lll{Ll

Time->  17.00  17.50 1800 1850 19.00 1950 2000 2050 21.00 21.50 2200 2250 2300 2350 24.00

i\‘!'li'E'[l'lll'll].






Cl-DIBENZOTHIOPHENE

Area = 280892

Abundance fon 198.00 (197.70 to 198.70); 10158QC.D\data.ms

14000

12000

10000

8000 24.522

6000

4000

2000
B OIEIIIIIIIIIIIIIIIIII(Illlllll||llillilllIIII_IIlII|llllllllllllli||
Time--> 1950 2000 2050 2100 2150 2200 2250 2300 2350 2400 2450 2500 2550 2600 2650 27.00
C2-DIBENZOTHIOPHENE Area = 142119

Abundance
9000
8000
7000
6000
5000
4000
3000
2000

1000

fon 212.00 (211.70 to 212.70): 10159QC.D\data.ms

26 4

0

. T 7
Time--> 24.00

T T T T T L

..27.50

T T T

{ I
2800 2850

T T T T T T T T 1T v T v T | 7 T 3

] l T [ T
24.50 25.00 25,50 20.00

g3~ DIBENZOTHIOPHENE
Abundance o

5000

4000

3000

2000

1000

Area 86038.3
" lon 226.00 (225.70 to 226.70): 10159QC.Didata.ms

0
Time-->

L B S B |

3100

i
2950 .

LIS SO R At ekt At B

3000 3050 .

LI B S E B i B

2850 . 2900

——
2780 2800

T

2550

LI B S ¢ T

2700

1 7T T

26.00 . 26.50





C1-PHENANTHRENES
Area = 223099

Abundance S T lon 182.00 (191.70 to 192.70): 101590C. D\data.ms
© 10000

8000 P65, 351

6000

4000

2000 ‘

éﬁm§"> 23202340236023802400242024402460248025002520254025602580260026202640266026802700272027402760

C2-PHENANTHRENES Area = 146161
Abundance , lon 206.00 {205.70 to 206.70): 10159QC Didata.ms

10000
8000
27.279

6000

4000

2000

OillililllllliilllGIIIi(IIIIIIIIIIIIIIII]III|III

! ! [ I i !
Time—> 2500 2550 2600 26.50 27.00 2750 2800 26850 29.00 2950 3000

C3 - PHENANTHRENES Area = 99687.7
Abundance o fon 220.00 (219.70 to 220.70): 10159QC . D\datams

4500
4000
3500
29.165
3000
2500
2000

1500

1000

500

0 LALENL L ) I A S B S IS S B E S I B S S Y RN R S S SN NN E R A SRS R AR RN M LN N (L B B N S B B B RO B B N RO B B

Time-> 2660  27.00 2750 2800 2850 29.00 29,50 30.00 3050 3100 3160 3200






TRITERPANES /HOPANES
Area = 173711

Abindance ™ 0 (466,70 0 6707 T01500,C Didata s
41.893
5000
4000
3000
2000
1000
) 0Il||ll|lillll AI(!lIlllll[lI|IJIlllllllilillillIllltlllllllllllllllltl
Time-> 3800 39.00 40,00 4100 4200 43.00 4400 4500 46,00 47.00 4800 4900 5000 51.00
HOPANE A o Area = 0
Abundance i i ton 191.00 (190.70 to 191.70): 10158QC Didata.ms o
. 5000
4000

3000

2000

1000

Time-—> 38.80 39.00 39.20 39.40 38.60 39.80 40.00 40.20 40.40 40.60 40.80 41.00 41,20 41.40 41.60 41.80 42.00 42.20 42,40 42.60

HOPANE B Area = -3183.6

GIIIIIIIIIIIIII1I4(IlllllllllllillllllllllII&IlIIIIlIIXIIlI|A|l||||IIIIEiIIIIIIIIIIII\OIJIIll:

Abundance " lon 191.00 (190.70 to 191.70): 10158QC D\data.ms

3000
4000

3000

2000

1000 41.80

Time-->  39.80 40.00 40.20 40.40 40.60 40.80 41,00 41.20 41.40 41.60 41.80 42.00 42.20 42.40 42.60 42.80 43.00 43.20 43.40 4360

0Iilll|o||!lll:|ll|||lilIlllllllllllllll|IIIIIlllll(illllilllll[illlll|1||II)IIJ|IIIJII£Il|r:





14 a(H) STERANES

B Area = 0
Abundance T Tion 217.00 (216.70 to 217.70): 10159QC Pidata.ms
: 1000

800

600

400 bV

200

o4

L T B 2 e 5L 2 B 2 e B e e e
T T T I T I T T T T { I T [ I I

Time—> _ 34.00 34,50 35.00 35.50 36.00 36.50 37.00 37.50 38,00 38,50 39.00 3950 40.00 40.50 41.00 41.50 42.00 42,50 43.00 43.50 44.00 4450 -

T T roT

14 b(H) STERANES Area = 0

Abuncﬁaorbc; 7 lon218.00 (217.70 to 218.70): 10159QC.D\data.ms

800

600

400

200

Oillltllllll||l|II{IIIIIIiIIIIlIIIIIIIIill]IllIillllllltlllilIIIiIIIIllliillliillIlll‘llll'illillillll

;Time—-> 34.50 35.00 35.50 36.00 36.50 37.00 37.50 38.00 38.50 39.00 39.50 40.00 40.50 41.00 41.50 42.00 42.50 43.00 43.50 44.00

TRI-AROMATIC STERANES Area = 0
Abundance o lon 231.00 {230.70 to 231.70); 10159Q€.Didata.ms

700
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100

141
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METHYLHOPANES
Area = 0

Abundange T "~ lon 205.00 (204.70 to 205.70): 10159Q€C Didata.ms
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400

300

200

100

198

Gliililll'lllllllllllllIIIIIPIIIi\IIIIIIIIIIIIIIIIiIlI4IlIII|IIIlIEI|

Time—> 36.00 36.00 37.00 3800 39.00 '40.00 41.00 4200 43.00 4400 4500 4600 4700 4300 459.00

NORHOPANES Area = 0
Abu'nd%nocg T 1en 177.00 (176.70 to 177.70); 10159QC .Didata.ms
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Time-> 36.00 37.00 38.00  39.00 40.00 41.00 42 00 43, 00 44 Qo 45, 00 46, 00 o 47 00

PYRENE/FLUORANTHENE Area = 34988.3
Abundance T lon 202.00 (201.70 to 202.70): 10159QC.Didata.ms

1400
1200 28.902
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200 W\M J
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METHYL

PYRENE
Area = 16683.2

Abundance"""""""' i S lon 216.00 (215.70 to 216.70): 10159QC.Di\data.ms

800
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200

100
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: 0
Time-—->

Ill!llllllllllllll[llll|‘|llllllIllll||-l|lll1illl|[lll
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FLUORENE Area = 0

Abundance fon 166.00 (165.70 to 166.70): 10159QC.D\datams
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BICYCLONAPHTHALENES Area = 0

Abundance ~ 7 ion208.00 (207.70 to 208.70): 10159QC Didata.ms
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CHRYSENE

Abundance

350

300

250

200

150

100

50

pog

Area = 0
“lon 228.00 (227.70 to 228.70); 10159QC D\datams

0

Time-—>23.00

IllllllllII||iII|IJIl1IIIIIIIIIlIlI|llinIIIIIIIIIITTIIII|I

23.50 2400 2450 2500 2550 2600 2650 27.00 27.50 2800 2850 2900 29.50

Cl- CHRYSENE Area = 45432.3

Abundance
1600

1400

1200

1000

800

600

400

200

lon 242.00 (241.70 to 242.70): 10159QC D\data.ms
34,591

0

L A A L LN N A B B L B B S B B L B B L M AL B N N S B N N S M [ S B

Tlme—> 23.00

2700 2800 2900 3000 3100 3200 33.00 3400 3500 36.00

2400 2500 2

C2-CHRYSENE Area = 0

‘Abundance

1000
800
600
400

200

P97

lon 256.00 (255.70 to 256.70): 10159QC D\datams

0

TTTT

llilIllllxlllllx'=lllrlllil||||||1||\|||s||||l1ll|||l|‘l||||ll!l[|lll|Illl]l1lr;l1ll‘[1—l—xnl4n||

Time-—-> 26.00 27.00 28.00 29.00 30.00 31.00 32.00 33,00 34.00 35.00 36,00 37.00 38.00 39.00 40.00 41.00 42.00 43.00 44.00 45.00 46.00






C3-CHRYSENE
, Area = (¢
Abundance - i fon 270.00 (269.70 to 270.70): 16159QC Didatams

500

400

300

1200

100

0|n||||||:||1||||ss||||«|||||||||<||||x|||a|nn|||||||x:|‘

Time-->28.00 3000 3200  34.00 _ 36.00 38.00 40.00 42.00 44.00 46.00 48.00 /50.00

Ca- CHRYSE_NE o - Area = 0
_ .Abundance lon 284.00 (283.70 to 284.70): 10159QC Didata.ms
250
200
150
100y
50 |
L L O U VU A L L S A L L L S L S L AL FUS LI AR

Time->28.00  30.00 3200 3400 3600 3800 4000 4200 4400 _ 4600 4800 _ 50.00

SESQUITERPANES Area = 34702.8
Abundance lon 123.00 (122.70 to 123.70): 10159QC.Didatams

4000
3500

3000

2500
28.326

2000 | | ' | e
1500 o | ! ' ﬁM%ﬂ
1000
500
0

LI B B 2 2 L L L L L LB L L L SN BLNLELNLIN LA BLERSLIL IR SN UL LSRN B AL I |

Time--> 20.0021.00 22,00 23,00 24,00 25.00 26.00 27.00 28.00 29.00 30.00 31.00 32.00 33.00 34.00 35.00 36.00 37.00 38.00 39.00 40.00 41.00






MSL GC-MS2 BIOMARKER ANALYSIS
File: W:\2010\MS_DATA\10—159\10159.QC.D
Operator: ACT
Date Acquired: 26 Jun 2010 12:07 am
Method File: BIOMARK3 .M

Sample Name: 10-159-QC vial: 10
Misc Info:

Abundancs . . e e g B
¢ 130000 ‘

120000
110000
100000
90000
80000
70000
60000
50000
40000
30000
20000

10000 "«ML M MW%MMWWM

0IIItIIII‘ll!IIIIiillillilllrlllilllIIIIITIIilEllltIIIIII|Il:

| T
Time-> 600  10.0¢ 1500 2000 2500 3000 3500 4000 4500  50.00 5500  60.00

n-Cc17,Pristane,n-C18, Phytane

Abundance” "
90000

fon 85.00 (84.70 to 85.70): 101590C Didata.ms
80000
70000
60000
50000
40000
30000
20000

041{1|||||;:|||||||||||||x||||||||1||||llt1||||||||||||-|7({l‘r—r

Fime--> 2000 2050 2100 2150 2200 2250 23,0 2350 2400 2450 2500 2550

Pristane/Phytane
C17/C18
Pristane/C17
Phytane/C18

nmH un
1
i
|
1





85-SATURATED HYDROCARBONS
Area = 423525

Abundance 7 - lon 85.00 (84.70 to 85.70): 10159QC.D\data.ms

120000

100000

80000

60000

40000

20000

MWMMMMJML&

M‘ IR A T N A e s A [ B B S B B B B Skt R B S B B BN B S I B S BN S

o~ ¥ T T T i
500 1000 1500 = 20.00 2500 3000 35.00 4000 4500 5000 55.00 60.00

o

Time-—>

113 -SATURATED HYDROCARBONS Area = 0
Apundance : fon 113.10 (112.80 to 113.80): 101500C Ddatams

"30000

25000
20000
15000
10000

5000

) LA MWLMMMMJ

0'§'1 L DL 2L S L A N O B B S B B S
Time--> _ 5.00 10.00 1500 2000  -25.00 30.00

v [ r v f r | r ¢ [ T T T T

— .
3500 4000 4500 5000 5500

ACYCLIC ISOPRENOIDS/ALKANES Area = 0
Abundance T ~ 1o 183.20(182.90 fo 183.90): 10159QC Didata.ms

7000

6000

5000

4000

3000

2000

1000

T T T

ODB7
o -
3000 35.00 40.00 450

: T
Time-> 500

LS LB R B S B

——
..50.00

T

——
2500 .

T T LI T

L T T
1000 1500

— —r —
.. 20.00 . 8600






TRITERPANES /HOPANES

Abundance

5000

4000

"3000

2000

1000

Area = 173711

lon 191.00 (190.70 to 191.70): 10159QC.D\datams
41.893

0

Time-->

14 a(H)

Abundance

1000

800

600

400

200

LA I B B LN S B R B B B B L RS A AN B B L B S B L B Y N I N Y S I Y L [N N O I A D Dt Gt ey |

3800 39, 00 4000 41.00 4200 43.00

Area = 0
" len 217.00 (216.70 to 217.70): 10159QC.Didata.ms

STERANES

’ \

4400 4500 46.00 4700 4800 4900 5000 5100

Time—> .

0 yo4

I DR DU BRLERAL AN DB I LI (L L L N L 0 N LA L 0 A L I L AL B L 2 L I I LB A O

34.00 34.50 35.00 35.50 36.00 36.50 37.00 37.50 38 00 38. 50 39. 00 39 5040 0040. 5041 00 41. 5042 00 42, 5043 0043 50 44.00 44.50

14 b(H)

STERANES Area = 0

Abundance
1000

800

600

400

200

lon 218.00 (217.70 to 218.70): 10159QC.D\data.ms

: 0
Time—>

CRLELE LN S LA LI LI LN L T L [ L L [N L L N LN LB LY I L L L L Y AR N B L ALt (L R I A 10 B

34.50 35.00 35.50 36.00 36.50 37.00 37.50 38.00 38.50 39.00 39.50 40.00 40.50 41.00 41.50 42.00 42,50 43.00 43.50 44.00






Quantitation Report (Not Reviewed)

Data Path : W:\2010\MS DATA\10-159\
Data File : 1015904.D

Acg On : 25 Jun 2010 3:41 pm

Operatoxr : ACT

Sample 10-15%-4, SP

Misc :

ALS Vial : 3 Sample Multiplier: 1

Quant Time: Jun 25 16:35:05 2010

Quant Method : C:\MSDCHEM\1\METHODS\BIOMARK3.M
Quant Title :

QLast Update : Wed May 27 09:43:48 2009

Response via

Initial Calibration

Internal Standards R.T. QIcn Resgponse Conc Units Dev{Min)

Target Compounds

1)
2)
3)
4)
5)
6)
7)

Qvalue

e
=2

D TR .
orHROOoDQOOUOOUY

ZQEa222223%

ao=
Q@ @ .
g
B e
oo

Calib
Calib
Calib
Calib
Calib
Calib
Calib

.

ZOOZZZOQZZZZZZZ
OrRHFUY Utjkdtlutjtjbtjtjd

ho

o

=
o

calib

85-SATURATED HYDROCARBONS 0.000 85 0
n-c17 0.000 85 o
PRISTANE 0.000 85 0]
n-Cci8 0.000 85 0]
PHYTANE 0.000 85 0
113 -SATURATED HYDROCAR. .. 0.000 113 0
ACYCLIC ISOPRENOIDS/AL... 0.000 183 0
C2 -NAPHTHALENES 0.000 156 4]
C3-NAPHTHALENES 19.411 170 151685 No
C4 -NAPHTHALENES ‘ 0.000 184 ) ¢]
PHENANTHRENE /ANTHRACENE 0.000 178 4]
BENZONAPHTHTOPHENE 32.113 234 64185 No
DIBENZOTHIOPHENE - 22.439 184 184632 No
C1l-DIBENZOTHIOPHENE 24,528 1398 285660 No
C2-DIBENZOTHIOPHENE 26.493 212 144455 No
C3-DIBENZOTHIOPHENE . 27.988 226 126967 No
Cl-PHENANTHRENES 25.359 192 222777 No
C2 -PHENANTHRENES 27.292 206 150427 No
C3 -PHENANTHRENES 29.168 220 102353 No
TRITERPANES /HOPANES 41.403 191 176211 No
HOPANE A 0.000 191 0
HOPANE B 0.000 1381 0
14 a(H) STERANES 0.000 217 0
14 b(H) STERANES 0.000 218 : 0
TRI-AROMATIC STERANES 0.000 231 0
METHYLHOPANES 0.000 205 0
NORHOPANES 0.000 177 0
PYRENE/FLUCRANTHENE 28.917 202 35267 No
METHYL PYRENE 30.436 216 18657 No
FLUORENE 0.000 166 0
BICYCLONAPHTHALENES 0.000 208 0
CHRYSENE 0.000 228 0
C1-CHRYSENE 34.693 242 56914 No
C2-CHRYSENE 36.744 256 . 25014 No
C3-CHRYSENE 0.000 270 0
C4 -CHRYSENE 0.000 284 0
SESQUITERPANES 28.330 123 35613 No
qualifier out of range {(m) = manual integration ()

BIOMARK3

.M Fri Jun 25 16:46:13 2010

= signals summed

Page:

1





Data Path
Data File

Acg On

Operator

Sample
Misc

ALS Vial

Cuant Time: Jun 25 16:35:05 2010

Quantitation Report

W:\2010\MS_DATA\10-159\

1015904 .D
25 Jun 2010
ACT

10-15%-4, SP

3

Quant Method

Quant Title

plast Update
Response via : Initial Calibration

3:41 pm

Sample Multiplier: 1

: C:\MSDCHEM\1\METHODS\BIOMARK3 M

: Wed May 27 09:43:48 2009

Abundance
i 145000

140000
135000
130000
125000
120000
115000

110000

105000
100000
95000
90000
85000
80000
75000
70000
65000
60000
55000
50000
45000
40000
35000
30000
25000
20000
15000
10000

5000

%

{Not Reviewed)

" TIC: 1015904 Didatams

i

)

0
Time—~>

T
5.00

10.00

T T T

1500

20.00

T 7 T

25.00

BIOMARK3 .M Fri Jun 25 16:46:15 2010

T T T [ T T T

30.00

LA N S S B B A B B B B S B B A I ERAL A B B

2300

35.00  40.00

.45.00 5000

T T T T T

60.00

Page:

2





MARINE SAFETY LABORATORY GC-MS2 BIOMARKER ANALYSIS

File: \\Mslserveri\data archive\2010\MS_ data\10-159\1015904.D
Operator: ACT

bDate Acquired: 25 Jun 2010 3:41 pm

Method File: BIOMARK3 .M

Sample Name: 10-159-4, SP vial: 3

Mise Info: :

Abundance T o . TIG: 101560 Biats s
120000

110000
100000
80000
80000
70000
60000
50000
40000
30000
20000

oo | 11 ) i «Lw Mwmmm

LN 2 S S B B s B S B Mt R B B SR SN B A N I S B A L R R I L

30000 3500 4000 4300 50.00 5500  _60.00

: 0 I T T T T I T T T T l T T T T I T T T T I
Time-> 500 1000 1500 2000 250

n-C17,Pristane,n-C18, Phytane

Abundance lon '85.00 (84.70 to 85.70): 1015904 .Didata.ms
90000
80000
70000
60000
50000
40000
30000
20000

0"I""l""|""|""i""l""l""]'"‘I""l"t'i""l"'

Time—> 2000 2050 2100 2180 2200 2250 2300 23.50 2400 2450 2500 25.50
Pristane/Phytane = 0.687
c17/C18 = 0.978
Pristane/Cl17 = 0.410
Phytane/C18 = 0.583





85-SATURATED HYDROCARBONS

Area = 0

Abundance
80000
80000
70000
60000
50000
40000
300001 |

20000

lon 85.00 (84.70 to 85.70): 1015904.D\data.ms

0

T T T T T T T | T v [ T vrT o o T

) bbbl ol LU

T
_40.00

45.00

[ I
10,00 1500 2000 2500 3000 3500

Time—> 5.00

113 -SATURATED HYDROCARBONS

Abundance
20000

15000

10000

5000

U AL A ahal bbbl

Area = 0
lon 193.10 (112.80 to 113.80): 1015904 D\data.ms

bl

...50:00,

8500

T

60.00

0 —
30,00

LA —TT
Time-> 500 1000 ...2000

T

——
35.00

T | T
40.00

T ‘ T
45.00

T T T I T T T
125.00

ACYCLIC ISOPRENOIDS/ALKANES

Area =

0

Abundance
7000
6000
5000
4000
3000

2000

1000

87

"lon 183.20 (182.90 to 183.90): 1015904 Didata.ms

-
.50.00

ey
55.00

T T T T T T T T T T T T T T I T T T
2500 3000

L 7
1000 1500

05

T — T

—
L3500

—
4000 .

——
. 45.00

——
20.00





C2 -NAPHTHALENES
Area = 0

Abundance o T lon 156.00 (155.70 to 156.70); 1015904.D\data.ms
35000

30000

25000

20000

15000

10000
5000 -
oB27 j\A_J ‘_AJ\J\J\JAJ\/\ )nf\&_/”\_ N N
T T l T T T T 'I T T T T I T T T T I T T T T I T T T T

L i e B e R
Time—>  14.50 1500 1550  16.00 16.50 17.00 1750  18.00 18.50 18.00  19.50
C3 -NAPHTHALENES Area = 151685
Apundance 0 ““lon 170.00 (169.70 to 170.70): 1015904.D\data.ms
20000
15000
10000
19.408
5000
- 01II|II|I|IJ|‘I7I7IIFIIIILlJIIIIIIL_lllllllllllllllllllllllrllllil'['[lll_
Time—> 1650 17.00 1750 1800  18.50 1900 1950 2000 2050 2100 2150 2200 2250
C4 -NAPHTHALENES ' Area = 0
Abundance o fon 184.00 (183.70 to 184.70): 1015904.D\data.ms
14000
12000
10000
8000
6000
4000
2000
73
0 T T I T T T T l T T T ¥ l T T ™ T 1 T 1 T r r T T 1 1 7T T T T T i T T T T l T T T T | T T T T i T T T T I T T T T E T T T ||

Time->  19.00 1950 2000 2050 2100 2150 2200 2250 2300 235G 2400 2450  25.00





PHENANTHRENE/ANTHRACENE
Area = 0

?\Bﬂndahéem T o . lon 178.00 (177.70 to 178.70): 1015904.D\data.ms
. 10000

8000

6000

4000

2000

137

0Tll"l'll_lll|Il|iillll|||l|||||i||;||t<llll‘iilII1IIllhllhlIIII||Il||ill||||||i|||1||IYl|I¥|||IIII|:

Time--> 21.20 21.40 21.60 21.80 22.00 22.20 22.40 22.60 22.80 23.00 23.20 23.40 23.60 23.80 24.00 24.20 24.40 24.60 24.80 25.00

BENZONAPHTHIOPHENE Area = 64185, l

Abundance fon 234.00 (233.70 to 234.70): 1015904.D\data.ms
2000 32]09

1500

1000

500

G LN S S S S I S I S B B S N BN B L L A A M S SR B L S S N NN B N A A AL LN H L L N L L A T L AL L |

Time-> 2000 2050  30.00 3050 _ 3100 3150 3200 3250  33.00 3350 3400 3450

DIBENZOTHIOPHENE Area = 184632
Abundance " lon'184.00 (163.70 to 184.70). 1015904 D\data.ms

22.431
14000

12000

10000

8000

6000

4000

2000

0 LI S B S B B B B s e B By AT B B (L B L O L L ) B L BN S L LB Mt AL B ICINL AL A NN IR

Time->  17.00 17.50 1800 1850 19.00 19.50 2000 20,50 21.00 21.50 22.00 2250 2300 2350 2400






C1-DIBENZOTHIOPHENE
Area = 285660

Abundance ’ T fon 198.00 (197.70 to 198.70): 1015904 D\datams

14000
12000
10000
8000 : 24.522
5000

4000

2000

c(llllIIillllllIIiIIIIIiIIIEIIIIIiIIIl|El'illlllllllblllllllllll[lilillllll1l1l

Time—> 1950 2000 2050 21,00 2150 2200 2250 2300 2350 2400 2450 2500 2550 26.00 2650 2700

C2- DIBENZOTHIOPHENE : Area = 144455

Abundance T T T  on 212.00 (211.70 to 212.70): 1015904.D\data.ms
10000 :

8000

6000

26.4
4000

2000

4] [ 1 T 1 T T T | 1T T T ] T T T T T LU R B SN S B S B B S HEC A A Y

: T T LN
Timej-? 24.00 24.50 25.00 25.50 2600 2650 ~27.00 27850 2800 2880 = 2900

€3 -DIBENZOTHIOPHENE Area = 126967
Abundance e fon 226.00 (225.70 to 226.70); 1015904 D\datams

5000

4000

3000 27.981

2000

1000

04 IIIIII|IIIIIIlli||l¢l|‘ll|llll.llllIlllllllllll'lilllll

ﬁm*,%W_.%mm2“@mH@mwﬂ® 2800 2850  29.00 29.50 3000 3050 3100






C1-PHENANTHRENES

Abundance

10000

8000

6000

4000

2000

Area = 222777
lon 182.00 (15170 to 182.70): 1015904 Didatams =

25.352

: 0
Time->

c2- PHENANTHRENES

Abundance

10000

8000

6000

4000

2000

|i||||(|||||1|l|1|||x||||||||(||||(|1|||||||||i|||(;|||||||||||1|||¢||||x|||:|s|1||||||»||]

23202340236023802400242024402460248025002520254025602580260026202640266026802700272027402760

Area 150427
505,70 to 206.70): 1015904.D\data.ms

“lon 206.00

27.2:

0

Time—>

C3- PHENANTHRENES

T T T T T T T T T ¢ r i r [Tt T 17

I !
28.00 28.50 2900 2950 3000 .

METN 1 {
2500 2650 26,00 ..

T LI T

2700 27.50

T
26.50

Area 102353

Abundance

5000

4000

3000

2000

1000

“lon 220.60 (218,70 to 220.70): 1015904 Didatams

29.165

0
Time—>

3200

3150

T T T T

3050 31.00

LIS SRS B S E pe M B B S|

T
28.50 3000

2850

2900 .

LI S R B N R L L MR

i |
2650 2700 2750 2800






TRITERPANES /HOPANES

Abundance

5000

4000

3000

2000

1000y

41.

Area 176211
“lon 191.00 (180.70 to 191.70): 1015804.D\datams
£93

0|||||lll|!lll||l(

Time-> 3800 3900 4000 41.00

HOPANE A
Abundance T

5000

4000

3000

2000

1000

T TT

_42.00

LI B S (L N B

4300 44.00  45.00

LN S B B Rt e B B I B B S|

46.00 47.00  48.00

T T T T T T T T T T[T

4900 5000 5100

Area = 0
lon 191.00 (190.70 to 191.70): 1015904.D\data.ms

LI N L L B NN N B N

Time—>

L

3880 3900 3920 3940 39.60 39.80 40.00 4020 4040 40.60 4080 41.00 41.20 41.40 41,60 41.80 42.00 4220 4240 42.60

lllll'l"llllllIlllIlllilll‘ltlllllilll|Illtlllllilillll|llllll

HOPANE B
Abundance

5000

4000

3000

2000

1000

Area o}
“lon 191.00 (190.70 to 191.70): 1015904.D\data.ms

' OIIIIIIlllllllilllill‘llli
Time—> 39.80 40.00 40.20 40.40

T T 7T

60 40.80 41.00 41.20 4140 4160 41.80 4200 42.20 42.40 42,60 42.80 43.00 43.20 43.40 43.60

Iilllll|llllIllilltlll'llIIIIIIIIlIIiIuIIlIlIIlIIIllllllll'l






14 a(H)
Abundance
1000

800

600

400

200

Fo4

STERANES

Area 0
lon 217.00 (216.70 to 217.70): 1015904, D\datams

: 0
Time->

14 b(H)

Abundance T

900
800
700
600
500
400
300
200

100

TTTTTT T T T M T ErT iIIIIIlIllllillXIiIIlIIIIIIIJIIIilllllllllll|lilllll LI B L L L L L B ML

~ 34.00 34.50 35.00 35.50 36.00 36.50 37. 00 37.50 38.00 38.50 39.00 39.50 40.00 40,50 41.00 41.50 42 00 42.50 43. 00 43.50 44, OO 44.50

Area 0
"fon 218.00 (217.70 to 218.70): 1015904.D\data.ms

STER_ANES

TTTTTT T L

0

Time—>

TRI- AROMATI cC STERANES

Abundance

700

600

500

400

300

200

100

LI N L L L B [ B L L L N [y AOLOC O B L L L Bt S ML LU BLELL LI LN LI NLUE NN B LA

34 50 385, 00 35.50 36. 00 36.50 37. OG 37.50 38.00 38.50 3900 39.50 40.00 40.50 41,00 41.50 42.00 42.50 4300 43.50 44.00

0
" jon 231.00 (230.70 to 231.70); 1"6'15904 D\data.ms

V]

p41

0

Time—>

LI B B S R B AR A S I B R I

_4400 4500

LI S B S M

_39. 00 4000

LI S I B B

_38.00

41.00 4200 43 00

37, 00

3500

T T T

T
34.00 36, 00






METHYLHOPANES
Area = 0

Abundance - “lon 205 00 {204.70 to 205.70): 1015904.D\data.ms

500

400

300

200

100

0198

T LN S A I S L N L N B L N N B O N S B N e L A L L B LI LN R B ) B B L L S Y N L L L B B A IR SRR B |

Time-> 3500 36.00 37.00 38.00 39.00 40.00 4100 4200 43.00 4400 4500 46,00 4700 4800 4900

NORHOPANES Area = 0
Abundance lon 177.00 (176.70 to 177.70): 1015804 D\datams

1600

1400

1200

1000

800

600

400

200

c(lilllllllilliillllllilllllIlII(lGI'ElIIxIsllllllllillll|

Time-->  36.00 37.00 38.00 39.00 4000 4100 4200 4300 4400 - 4500 46.00  47.00

PYRENE/FLUORANTHENE Area = 35266.9
Abundance ST lon 202.00 (201.70 to 202.70); 1015904.D\data.ms

1400
28.919
1200
1000

800

600

400 fh.l

200

0IIiii|II1IIIII TT I T [T T [ rrrr|p T lllllllllllliill|'lilIIItIIIlITI(III|I|I||l
T 1 T T T

Time-> 19,00 20.00 21.00 2200 2300 24.00 25.00 26.00 27.00 2800 29.00 30.00 31.00 32.00 33.00 3400 35.00 35.00






METHYL P

" Abundance
: 900

800
700
600(
500
400
300
200

100

ok

YRENE

Area 18656 6

30.432

Time-->

FLUORENE

Abundance

2000

1500

1000

500

o

LI B S el B S

32.00

T T T T

I
24 .00 2500

2600  27.00

LA S B B B L B

" 2800 2000

LIMA0 SEN B B R B A B |

3000 3% 0

L S s p S I B L AN

33. 00 3400 35.00

Area 0
lon 166.00 (165.70 to 166.70): 1015904.D\data.ms

: Ok
Jime—>

IiIIIIIil;ll(lllllllill|‘(lllLillllll(lllI|IIrIIII|||¥III(IIL!||AIIIIIIIIiIIl|||l||K

1820 18.40 ‘[860 1880 19.00 19.20 1940 19.60 19.80 2000 20.20 20.40 20.60 20.80 21.00 21.20 21.40 21.60 21.80 22.00

BT CYCLONAPHTHALENES

Abundance

900
800
700
600
500
400
300
200

100

321

Area 0
lon 208.00 (207.70 to 208.70); 1015804.Didatams

- 0 T
Time—> -

IIIII!|||||||lIIIIIlIIII\|||IIIIl|I|I|||Iltillllll|llIlillllllliiliil T

900 1000 11.00 1200 1300 14.00 15.00 16.00 17.00_18.00 19.00 20.00 21.00 22.00 23.00 24.00 26.00 26.00 27.00 28.00

TT T T[T 3T






CHRYSENE
. Area = 0
Abundance - ’ "7 lon 228.00 (22770 to 228.70): 1015804 D\datams

350

300

250

200

150
100

50

999

0 LI ‘III|III|lIl|1]II|||IIII|IIlIll|lil|Illilllll!illlll&ll

Time->23.00  23.50 2400  24.50 2500 2550 2600 2650  27.00 _ 27.50 2800 28.50 29.00 2950

C1-CHRYSENE Area = 56914.1
Abundance o |on24200(24170toz4270)1015904:ndaarns' -

34.891
1600

1400
1200
1000
800
600

400

200

Ullklllillllwwwwﬁlllgltillll

S E e s T s w e et R RN B S I B S B B B Sy N B N RO N NN B NN I I AL LA B

Time->23.00 2400 2500 26.00  27.00 2800 2900 30.00 3100 3200 3300 3400 3500  36.00

C2-CHRYSENE Area = 25013.5

Abundance T T o 256.00 (256,70 to 256.70): 1015904 Didatams
: 36.742

1000

800

600

400

200

clliolllillllIill|||||illl[lllil|4||llllllillli||llIl\llill|IIIll}lIlllillllllilllil|||||

Tsme--:- 26.00 27.00 28.00 29.00 30.00 31.00 32.00 33.00 34.00 35.00 36.00 37.00 38,00 39.00 40.00 41.00 42.00 43.00 44.00 45.00 46, 00






C3 -CHRYSENE

‘Abundance

500

400

300

200

100

Area = 0

“lon 270.00 (268.70 to 270.70): 1015904.D\data.ms

ol
Time-->28.00 .

T T

[
30.00

C4- CHRYSENE

Abundance

250

200

150

100

50

Y

T T

o
3200 |

34 00

1JNE A B B B R B AN NN

I [
4400 4600

T 'I T
36.00

T T T [ T 7

38 00 40, 00

4200

LA B SR S B B B BN I B B

48.00 _ 50.00

Area = 0

fon 284.00 (283.70 to 284.70): 1015904.D\data.ms

Time-—> 28 00

T T

' 3000

T T 71

!
3200

34 00

T

T T T

48.00

I
46.00

T T

42. 00 o

1
36.00

38 a0

40 00

T T

44, 00

LI B I A S B |

..50.00

SESQUITERPANES

Abundance
4500

4000
3500
3000
2500
2000
1500
1000

500

Area 35612.5

“lon 123.00 (122.70 to 123.70): 1015904 Didata.ms

28.327

0

Time-—>

TTT T[T I T T[T 777

TTTT

TTTT

TTTT

L M S I I It i i S e e e S L SR L L RGN BLBLELRLIE SLELELEL N LA

20.0021.0022.00 23. 00 24 .00 25.00 26.00 27. 00 28, 00 29.00 30.00 31 00 32, 00 33.00 34,00 35. 00 36 00 37.00 38.00 39. 00 40.0041.00






File:
Operator:

Date Acquired:
Method File:
Sample Name:
Misc Info:

Abundance
120000

110000
100000
90000
80000
70000
60000
50000
40000
30000
20000

10000

MSL GC-MS2 BIOMARKER ANALYSIS

W:\2010\MS_DATA\10-159\1015204.D
ACT

25 Jun 2010
BIOMARKS .M
10-15%-4, SP

3:41 pm

vial: 3

TiC: 1015904 D\data.ms

o

A

, oHA
Time--> 5.00

LA R R |

n-C17,Pristane,

. 10.0

2 AN M B R B R

T
.00 45.00

36.00

40

LN B St A (R B B R S S R R B |

!
5000 5500  60.00

[
15.0

LN B S B N B B L A S |

2000 2500  30.00

n-C18, Phytane

Abundance’ T
90000

80000
70000
60000
50000
40000
30000
20000

10000

" fon 85.00 (84.70 to 85.70): 1015904.D\data.ms

A

; 4]
Time->

.20.00

Pristane/Phytane

ci17/Cc1is
Pristane/C17
Phytane/C18

..20.5

NN B E S (R B B T T T

24.00 24.50

25.00 25.50

- 21.00

T T T [ v 7T T C 1 11

2250 2300 2350

LI B S B S A M B B |

21.50 22.00

I





85-SATURATED HYDROCARBONS
Area = 0

Abu&daﬁ&g o T ‘ o lon 85.00 {84.70 to 85.70): 101 5904, D\datams

90000
80000
70000
60000
50000
40000
30000
20000

LU

0 T T T T T T T | .
Time-> 500 1000 1500 2000 2500  30.00 3500 4000 4500  50.00 5500 6000

B E e S I R B M B I S S i R SRR S N RASE NN BN S B B |

113-SATURATED HYDROCARBONS Area = 0

Abundance “lon 113.10 (112.80 to 113.80): 1015904.D\data.ms
20000

15000

10000

5000

VAL AL AR bl ol

T T T T T l T T T T I T
3500 4000

L L e B

0 LS ks -
. ..50.00 5500 .

T T I T
Time-> 500 - 10.00 15.00

T T

T I T T T I T T l T
2000 2500 3000 .45.00

ACYCLIC ISOPRENOIDS/ALKANES Area = 0
Abundance " Ton 183.20 {182.90 to 183.90): 1015004.D\data.ms

7000

6000

5000

4000

3000

2000

1000

Onar

Time—> 600

T T — T Tt f

-
_ 50.00 55,00

T T T T T T T | L T T T T T T l T T T
35.00

T l T T I 1] T T l T E] | T T I T T I T
10,00 1500 2000 2500  30.00 - 40.00 45.00






TRITERPANES /HOPANES

Abundance

5000
4900
3000
2000

1000

_ Area = 176211
e e S b 461 707 TOT8004 DViatams
41.593

0

Time—>

14 a(H)

46 00 47 .00

T T

48.00

LI B I A At At L LB B BN L B

3800 39.00 40,00

41, 00 42.0 00

L B B B B B B

4300 4400

T

45. OO

LINNLEN B I N B I A Y L L B L B S

4900 5000 5100

STERANES - Area 0

Abundance

1000

800

600

400

200

"fon 217.00 (216.70 to 217.70): 1015904.D\data.ms

yo4

(o]

Time-->

14 b(H)

Abundance

900
800
700
600
500
400
300
200

100

L I L L L L N LN AC T NN R AL N NLEL DLERNL LA VL ALEL DESLRRACEN DLELELALIN NENENLALIN DA SN L I :

 34.00 34.5035.,00 35. 5036 0036 50 37.00 37.50 38.00 38.50 39.00 39.50 40. 0040 5041, 0041 .5042.0042.50 43.0043.5044.0044.50 _

STERANES 0

lon 218.00 (217.70 to 218.70): 1015804.D\data.ms

0

Time->

LI L L B L B B SN LML S SR SRR BLEC R

LI L I (O L L N L L (L L LN B AL LI BLELELNL BLLELR |

34.50 35. OCI 35.50 36.00 36.50 37.00 37. 50 38.00 38.50 39.00 39.50 40.00 40. 50 41,00 41.50 42.00 42.50 43.00 43.50 44.00





Data Path : W:\2010\MS_DATA\10-159\
Data File : 1015906.D

Acqg On : 25 Jun 2010 6:05 pm
Operator : ACT

Sample : 10-15%-6, SP

Misc :

ALS Vial : 5 Sample Multiplier: 1

Quant Time:
Quant Method

Quant Title

QLast Update
Responge via

Internal Standards

Target Compounds

1)
2}
3)
4)
5)
6)

85-SATURATED HYDROCARBONS

n-c17
PRISTANE
n-Cl8
PHYTANE

113-SATURATED HYDROCAR. ..
ACYCLIC ISOPRENQIDS/AL. ..

C2-NAPHTHALENES
C3-NAPHTHALENES
C4 -NAPHTHALENES

PHENANTHRENE /ANTHRACENE

BENZONAPHTHIOPHENE
DIBENZOTHIOPHENE
Cl-DIBENZOTHIOPHENE
C2-DIBENZOTHIOPHENE
C2-DIBENZOTHIOPHENE
C1-PHENANTHRENES
C2-PHENANTHRENES
C3-PHENANTHRENES
TRITERPANES/HOPANES
HOPANE A . :
HOPANE B

14 a(H) STERANES

14 b(H) STERANES
TRI-AROMATIC STERANES
METHYLHOPANES
NORHOPANES
PYRENE/FLUQORANTHENE
METHYL PYRENE
FLUORENE
BICYCLONAPHTHALENES
CHRYSENE
Cl1-CHRYSENE
CZ2-CHRYSENE
C3-CHRYSENE
C4-CHRYSENE
SESQUITERPANES

Jun 25 18:59:39 2010
C:\MSDCHEM\ 1\METHODS\BIOMARK3 .M

Wed May 27 09:43:48 2009
Initial Calibration

R.T. QIcon
0.000 85
0.000 85
0.000 85
0.000 85
0.000 85
0.000 113
0.000 183
0.000 156

19.410 170
0.000 184
0.000 178

32.113 234

22.437 184

24 .528 198

26.4%92 212

27.989 226

25,359 192

27.291 206

29.168 220

41 .401 181
0.000 121
0.000 191

37.481 217
0.000 218
0.000 231
0.000 205
0.000 177

28.915 202

30.436 216
0.000 166
0.000 208
0.000 228

34.693 242

36.743 256
0.000 270
0.000 284
0.000 123

Quantitation Report

(NOT RevieweaQ;

Response

OO0 OoOCOC

'_I
n
[+)
o
o
[N

0
64358
193133
293124
145935
89900 -
229517
151188
102213
166501

Conc Units Dev(Min)

No

No
No
No

"No

No
No
No
No
No

No

No
No

No
No

D

.

253253253253223
OHpDuoogoggouogg

=
w]

Calib
Calib
Calib
Calib
Calib
Calib
Calib
Calib
Ccalib
N.D.
N.D.
Calib
N.D.
N.D.
N.D.
N.D.
Calib
Calib
N.D.
N.D.
N.D.
Calib
Calib
N.D.
N.D.

BIOMARK3.M Fri Jun 25 19:10:47 2010

= qualifier out of range (m)

]

manual integration ({+)

= signals summed

Page:

1





Quantitation Report (Not Reviewed)

Data Path : W:\2010\MS DATA\10-159\
Data File : 1015906.D

Acg On : 25 Jun 2010 6:05 pm
Operator : ACT

Sample : 10-159-6, SP

Misc : :

ALS vial : 5 Sample Multiplier: 1

Quant Time: Jun 25 18:59:39 2010

Quant Method : C;\MSDCHEM\1\METHODS\BIOMARK3.M
Quant Title
QLast Update
Response via

Wed May 27 09:43:48 2009
Initial Calibration

* Abundance ~TIC: 1015906.D\datams
145000
140000
135000
130000
125000
120000
115000
110000
105000
100000
95000
90000
85000
80000
75000
70000
65000
60000
55000
50000
45000
40000

35000

30000
25000
20000

15000

WL

5000 M

iﬁpg»> 500 10.00 15.00 2000 2500  30.00 3500 4000  45.0

BIOMARK3 .M Fri Jun 25 19:10:49 2010

50.00

0|IIII|(III|AIII|Iil&llllll}qllIllllll'l'llIITlilillllllltlliT

.. 8800

..£0.00

Page:

2





MARINE SAFETY LABORATORY GC-MS2 BIOMARKER ANALYSIS

File: \\Mslserveri\data archive\2010\MS data\10-15911015906.D
Operator: ACT

Date Acquired: 25 Jun 2010 6:05 pm

Method File: BIOMARK3 .M

Sample Name: 10-15%-6, SP vial: S

Misc Info:
Abundance TIC: 1015906.P\data.ms
120000
110000
100000
90000
800C0
70000
60000
50000

40000

30000

20000 _
(o000 W M CHTRRARAAS
O LSS

Time—> 500 1000 1500 2000 2500 3000 3500 4000 4500 5000 5500  60.00

n-C17, Pristane,n-C18, Phytane

Abundance lon 85.00 (84.70 to 85.70): 1015906.D\data.ms
90000

80000
70000
60000
50000
40000

30000

20000

10000 e '

Gl'illll|l|llli|lc|ll|l|llllIIIAI‘IIII'IIII[IIIIIIIII[IiIIlIi['

Time~> 2000 2050 2100 21,650  22.00 22,50  23.00 23.50  24.00 2450 2500 2550

0.661
0.986
0.401
0.599

Pristane/Phytane
ci7/C18
Pristane/C17
Phytane/C18





85 -SATURATED HYDROCARBONS

] Area = 0

:Abu{]éj(?d‘(ﬁ? lon 85.00 (84.70 to 85.70): 1015906.D\data.ms

80000

60000

40000

20000

. JLWJWMMMMMMMMM
— T T T ] T T T T i T T T T | T T T T I T T T T I T T T T i T T T T i T T T T [ T T T T [ T T T T | T T T T L
Time-> 500  10.00 1500  20.00 25.00 130.00 3500 4000 4500 50,00 5500  60.00
113 -SATURATED HYDROCARBONS ' Area = 0
Abundance ' “lon113.10 {112.80 to 113.80); 1015906 D\data.ms
20000 '
15000
10000

N

Li AL MWWMMMMM&M

0

T T T _|_‘I—|’ T T T T T T | T T T T T T T T T T T T T T | T T T T T T T T T T T T T T T T T T T T ¥ T
Time-> 500 1000 1500 2000 2500 3000 35.00 40.00 45.00 50.00 55.00
ACYCLIC ISOPRENOIDS/ALKANES Area = 0
Abuiiangs o T 5 1015806 Didata s - -

7000

6000

5000

4000

3000

2000

1000

)87
0 I T T T T I T T T T | T T T T I T T T T I T T T T I T T T T 'i T T T T | T T T T I T T T T | T T T T | T T

Time-> 500 1000 1500 . 2000 2500 3000 _ 3500 4000 4500 _  50.00 55.00





C2 -NAPHTHALENES

Abundance
35000
30000
25000
20000
15000
10000

8000

g27

N

Area = 0
“fon 156.00 (155.70 to 156.70): 1015906.D\data.ms

_,J\J\_J\J\/\/\MM

0
Time—>

i T
14.50 15.00

I
1650

Tt 1T T 1

| ]
1600  16.50 1700 17.50 18.00 1850 19, oo ) 1950 |

C3-NAPHTHALENES
Abundancs | T

20000

15000

10000

5000

Area 156400
" jon 170.00 (169.70 to 170.70): 1015806.0\data.ms

19.408

I

,~J\~qA4xnmﬂAf\/W—\__,f\__,ﬂJ\,«_nuv\vv\J\,ax___fg_n__

LI B Bt

" 16.50

0
Time->

LA S N B S S

1700

17.50

s1|||l:|||||||||r||||:|||||1

|
1950 20.00 2050 21.00 2150 2200 2250

19.00

18.00  18.50

C4- NAPHTHALENES

Area 0

Abundance
16000

14000
12000
10000
8000
6000
4000

2000

fon 184.00 (183.70 to 184.70): 1015906.D\data.ms

?3
19 00 18.50 2000

0
Time-->

LUNNLI DA T S B R A

2350 24.00

T T

2300

1 T ] F t 1T

2200 _ 22550

T T T [ T T

2050 21,00 2150

L S S L A L )

2450  25.00





PHENANTHRENE /ANTHRACENE
Area = 0

Abundance ' N lon 178.00 (177.70 to 178.70): 1015906.D\data.ms

10000

8000

6000

4000

2000

OIIIiIiIIIIillll!l—llllllllillllllllllllilllllllllllilIllllIIIAIIIIIIIIIIIIrIIlIII(ilIIiI!

Time—> 21.20 21.40 21.60 21.80 22.00 2220 22.40 22.60 22.80 23.00 23.20 23.40 23.60 23.80 24.00 24.20 24.40 24.60 24.80 25.00

BENZONAPHTHIOPHENE Area = 64358 5

Abundance T “lon 234.00 (233.70 to 234.70): 1015906.D\data.ms
2000 32109

1500

1000

500

O I T T T T T T T T T T T T T T T T ' T T T T I T T T T E T T T T I T T T T T T T T I T T T T v T v v T T T T I

Time-—> 29 00 2950 __30. 00 . 30 50 .30 3150 3200 3250  33.00  33.50 34 00 3450

DIBENZOTHIOPHENE Area = 193133
Abundance 77 lon'184.00 (183.70 to 184.70): 1015906.D\data.ms
. 18000 ' 22.431

14000

12000

10000

8000

6000

4000

2000{

Time->  17.00 17.50 1800 1850 19.00 19.50 2000 2050 21.00 2150 2200 2250 23.00 2350 2400






C1-DIBENZOTHIOPHENE

Abundance

16000

14000

12000

10000

8000

6000

4000

2000

0

Area = 293124
" lon 198.00 (197.70 to 198.70): 1015006.D\datams

24,522

Time-->

C2- DIBENZOTHIOPHENE

Abundance
10000

8000

6000

4000

2000

LLEN LI R Y L L B BN B N (L B B RO B S L B A AL SNSRI ILINCRRL RN L L O L i S A A B B e e

T T
1950 2000 2050 2100 2150 22.00 2250 2300 2350 2400 2450 2500 2550 26.00 2650 27.00

Area = 145935
fon 212.00 (211.70 to 212.70): 1015906.D\data.ms

26.4

0

; 7
Time-—> 24.00 .

C3-DIBENZOTHIOPHENE

Abundance

5000

4000

3000

2000

1000

T T T T T T T T T T T T T T T T T T T LI T LIS S B L

| [ 1 I 1T
2450 2500 2550 26.00 2650 2700 2750 2800 2850 2900

Area = 89900.1
"'fon 226.00 (225.70 to 226.70) 1015906.D\datams

27.981

i
|
l

o]
Time-->

2550

T T

3000

LI S S S I B R EEC A A

3050 3100

LML R B S S S B B

2600 2650

Ty T [ T T 7 T [ T

_27.00 27.50

2800

T LA B S S R B B S B

4 [
2850 2900 2950






C1-PHENANTHRENES

Area = 229517

Abundance ’ “ion 192.00 (191.70't0 192.70): 1015906 D\data.ms

10000

8000 25,351

6000

4000

2000
B cllII\IIIlIIIIlIJIIlIiIIlll|‘|Iillllllll&llllllIllltilllllllllilllllIllIIIILLlIIIIIIIIllllliié
Time--> 23202340236023802400242024402460248025002520254025602580260026202640266026802700272027402760j

c2- PHENANTHRENES

‘Abundance

10000

8000

6000

4000

2000

Area 151188
205.70 to 206.70): 1015906 .D\data.ms

"lon 206.00

' 27.201

Time—>

C3- PHENANTHRENES
Abundance e C e

5000

4000

3000

2000

1000

il | T T
2800 25

T [ T T II T l T T Il |i T II T T I T II T
2600 2650 2700  27.50 28.00 28.50 29.00 29.50

Area 102913
"~ on 350,00 (318,70 1o 220.70): 1015606 Didatams

29.165

0
Time-—>

2650

T T T

2700 J—

T T T T [T T 1

30 50 300

2950

LI S S

31,50

AN S S

2900

T | LA

T
28.50

LI B e | T

2800

T T T T T

30.00

27.50






TRITERPANES /HOPANES

Area = 166501
Abundance B lon 191.00 (150.70 to 191.70): 1015906 D\data.ms
41.593
5000
4000
3000
2000
1000
X 0|||{|I77'|llllilllilll|>|;|illllll:|:l||ll:l'l|||i||'llllll¥|lll|||
Time—> .38.00 3900 40.00 4100 42,00 43.00 4400 4500 46.00 47.00 48.00 49.00 5000 5100
HOPANEA Area = 0
Abundance ion 191.00 (190.70 to 191.70): 1015906.Didatams
5000
4000
3000
2000
534
1000
OlliIli{llllilllllllllllIIIII|IIIlllllllil[lilllill||ll|lIlllllllllllllll T T L L LS
Time->  38.80 39.00 39.20 39.40 39.60 39.80 40.00 40.20 40.40 40.60 40.80 41.00 41.20 41.40 41.60 41.80 42.00 42.20 42.40 4260
HOPANE B Area = 0
Abundance Ton 191.00 (190.70 to 191.70): 1015906.0\data.ms
5000
4000
3000
2000
1000
7

TT T

: Ollllilll'i'l—lxl_“[lllll
Time-->

T T

39.80 40,00 40.20 40.40 40.60 40.80 41, 00 41.20 41. 40 41.60 41.80 42.00 42.20 42,40 42. 60 42, 80 43, OO 43.20 43.40 43.60

LI I L L L L M ) L L L BN B T T





14 a(H) STERANES
Area = 19631 1

Abundance lon 347,00 (216.70 to 217.70): 1015906.D\data.ms
: 37.474

1000

800

600

400 \N

200
: 0I||ill‘lll‘|||1ltll\ll|lllii.lll|‘(lllIIII|hIIIIII|III III|KIIIIII|IlilllllI|III¢|IIIIII||I|4I|
Time—> 34,00 34.50 35.00 35.50 36.00 36,50 37.00 37.50 38.00 38.50 39.00 39.50 40. 00 40.50 41.00 41,50 42.00 42.50 43.00 43.50 44.00 44.50

14 b{H) STERANES Area = 0
Abundance e T ““fon 218.00 (217,70 to 218.70). 1016606 .D\datams

1000

800

600

400

20005
H 0_|_|IIII|II||\ TT T T [T T Tt rsr [ 1117 TUrrr TTr i1 AI1|I|‘IlII‘IIIIIlILII1|I|l( llillllJll(llllllllllI
Time-> 34,50 35.00 35,50 36,00 36.50 37.00 37.50 38.00 38, '50 30.00 39.50 40.00 40.50 41.00 41.50 42.00 42.50 43.00 43.50 44.00

TRI- AROMATI C STER.ANES

Abundance

700

€00

500

400

300

200

100

Area 0
" fon 731,00 (230.70 to 23170y 1015006.D\datams

41

. Q
Time-->

T T [ T T T 7

4500

L S S B S B R R

4300 4400

400 4200
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METHYLHOPANES
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METHYL PYRENE

Abundance
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CHRYSENE

o Area = 0
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C3 -CHRYSENE
Area = 0
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MSL, GC-MS2 BIOMARKER ANALYSTS
File: W:\2010\MS_DATA\10—159\1015906.D
Cperator: ACT
Date Acquired: 25 Jun 2010 6:05 pm
Method File: BIOMARK3 .M

Sample Name: 10-159-6, 8P Vial: &5
Misc Info:

Abundance - TIC: 1015906 Didatams
120000
110000
100000
90000
80000
70000
60000
50000
40000

30000

1000;)JI LA IWJU iu M M«MWMWMM‘W

L D L AL e |

T {
L2000 2500 3000 35.00 40.00 4500 __ 50.0¢
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Time-->_ 5300 6000
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85-SATURATED HYDROCARBONS

i
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Area = 0
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TRITERPANES /HOPANES
Area = 166501

Abundance "“lon 191.00 (190.70 to 191.70); 1015906.D\data.ms
: 41.893
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Quantitation Report

Data Path : W:\2010\MS DATA\10-159\
Data File 1015902.D

Acqg On : 25 Jun 2010 9:42 pm
Operator : ACT

Sample 10-159-2

Misc

ALS Vial 8 Sample Multiplier: 1

Quant Time: Jun 25 22:36:47 2010

Quant Method C:\MSDCHEM\l\METHODS\BIOMARK3.M
Quant Title
QLast Update
Response via

Wed May 27 09:43:48 2009
Initial Calibration

Internal Standards R.T. QIcn
Target Compounds
1) B85-SATURATED HYDROCAREBONS 18.750 85
2) n-C17 0.000 85
3} PRISTANE 21.898 85
4) n-Cis 0.000 85
5) PHYTANE 0.000 85
6) 113-SATURATED HYDROCAR. .. 0.000 113
7) ACYCLIC ISOPRENOIDS/2AL. .. 0.000 183
8) C2-NAPHTHALENES 0.000 156
9) C3-NAPHTHALENES 15.409 170
10) C4-NAPHTHALENES 0.000 184
11) PHENANTHRENE/ANTHRACENE 0.000 178
12) BENZONAPHTHIOPHENE 32.115 234
13) DIBENZOTHIOPHENE 22,437 184
14) Cl-DIBENZOTHIOPHENE 24 .528 198
15) C2-DIBENZOTHIOPHENE 26.494 212
16) C3-DIBENZOTHIQPHENE 27.988 226
17) Cl-PHENANTHRENES 25.358 192
18) C2-PHENANTHRENES 27.290 206
19) C3-PHENANTHRENES 29.166 220
20} TRITERPANES/HOPANES 41 .398 191
21) HOPANE A 0.000 191
22) HOPANE B 0.000 191
23) 14 a{H) STERANES 37.479 217
24) 14 b{H) STERANES 0.000 218
25} TRI-AROMATIC STERANES 0.000 231
26) METHYLHOPANES 0.000 205
27) NORHOPANES 60.000 177
28) PYRENE/FLUORANTHENE 28.917 202
29) METHYL PYRENE 30.437 216
30} FLUORENE 0.000 166
31) BICYCLONAPHTHALENES 0.000 208
32) CHRYSENE 0.000 228
33) C1-CHRYSENE 34.682 242
34) C2-CHRYSENE 0.000 256
35) C3-CHRYSENE 0.000 270
36) C4-CHRYSENE 0.000 284
37) SESQUITERPANES 28.327 123

qualifier out of range (m) manual int

BIOMARK3 .M Fri Jun 25 22:47:55 2010

{Not Reviewed)

Response Cone Units Dev(Min)
Ovalue

400807 No Calib

0 N.D.
-8535 No Calib

0 N.D

0 N.D

0 N.D.

0 N.D.

4] N.D.
141787 No Calib

0 N.D

0 N.D.
58088 No Calib
185422 No Calib
261413 No Calib
131787 No Calib
118314 No Calib
199238 No Calib
135356 No Calib
93163 No Calib
168722 No Calib

0 N.D.

0 N.D.
181985 No Calib

0 N.D.

0 N.b

] N.D.

0 N.D.
33030 No Calib
16759 No Calib

0 N.D

0 N.D.

0 N.D.
48036 No Calib

0 N.D.

0 N.D

0 N.D.
31547 No Calib

egration  (+) signals summed

Page:






Data Path : W:\2010\MS_DATA\10-15

Data File : 10159%02.D

Acg On : 25 Jun 2010 9:42 pm
Operator : ACT

Sample : 10-159-2

Misc H

ALS Vial : 8 Sample Multiplier

Quant Time: Jun 25 22:36:47 2010
Quant Method :
Quant Title :
QLast Update :

9\

s 1

Responge via : Initial Calibration

Wed May 27 09:43:48 2009

C: \MSDCHEM\ 1 \METHODS \BTOMARK3 .M

Abundance

150000
140000
130000
- 120000
110000
100000
80000
80000
70000
60000
50000
40000
30000

20000

Wil

YIS 1015902.D\data.ms

g

mRARnEe

. c I T T T T I T T T T l T T ¥ T I T T T
Time-> 5.0 10.00 1500 20.00

T

25.00

T T

30.01

BICMARK3 .M Fri Jun 25 22:47:57 2010

35.00

_ 40.00

45.00

Linalk S S S I B N B B B Bt L B I L A

5000

6000

Page:

LI s it R B B B

55.00

2





MARINE SAFETY LABORATORY GC-MS2 BIOMARKER ANALYSIS
File: \\Mslserverli\data archive\2010\MS_data\10-159\1015902.D
Operator: ACT
Date Acquired: 25 Jun 2010 9:42 pm
Method File: BIOMARKZ .M
Sample Name: 10-159%-2 Vial: 8 -
Misc Info: '
Abundance ~ TIC: 1015502 D\data.ms
120000
110000
100000
90000
80000
70000
60000
50000

40000

30000
20000

HTIARARRN
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80000
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20000

10000
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Time—>

Pristane/Phytane = 0,697
Cc17/C1s8 = 1.013
Pristane/C17 = 0,407
Phytane/C18 = 0,591






85-SATURATED HYDROCARBONS
Area = 400807

Abundance ion 85.00 (84.70 to 85.70); 1015902.D\datams
. 120000
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80000
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40000

20000

il ssbidbdsebal

O l‘|IIllllllliIlllllhlllllililllllll(lilllllllill||

., T |
Time-> 500 _ 1000 _ 1500 2000 2500 3000 3500 _ 4000 4500 5000 5500 6000

Abundance ST ion 17540 (112,80 to 115.80): 1015902, D\datams

113 -SATURATED HYDROCARBONS Area = 0

25000

20000

15000

10000

5000

¥ bl sl

: 0 T T T l T I T I T T v T l T T T
Time->__ 5.00 1000 1500 2000 2600 3000

— T i =
3500 4000 4500 _ 5000

ACYCLIC ISOPRENOIDS/ALKANES Area = 0
Abuﬁa%a&g’"“ e e S e T T G 50 (182,90 to 183.90): 1016802.Didata.ms
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C2 -NAPHTHALENES

Abundance

35000

30000

25000

20000

15000
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- lon 156.00 (155.70 to 156.70). 1015902.D\data.ms

327

Area = 0
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0
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| I I T
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{ T
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C3- NAPHTHALENES

Area = 141787

Abundance” lon 170.00 {169.70 to 170.70): 1015902 Didata.ms
20000
15000
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5000
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C4- NAPHTHALENES
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PHENANTHRENE/ANTHRACENE
Area = 0

Abwr ance T T T T on 178.00 {177.70 to 178.70): 1015902 D\data.ms
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Abundance o lon 184.00°(183.70 to 184.70): 1015902.D\data.ms
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C1-DIBENZOTHIOPHENE

Area = 261413
Abundanee fon 198.00 (187.70 to 198.70): 1015002 D\datams o
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C1 - PHENANTHRENES
, B _ Area = 195238
Abundance o o ~ lon 192,00 (191.70 to 192.70): 1015802.Didata. ms
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C2 - PHENANTHRENES Area = 135356
Abundance 7 lon 206.00 (205.70 to 206.70): 1015802.O\datams
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TRITERPANES/HOPANES
Area = 168722

015902 D\data.ms

Abundance ' T lon 191.00 (190.70 to 191.70); 1

41593

38.00 39.00 (4200 4300 4400 4500 4800 47.00 4800 4900 90.00 5100

HOPANE A Area = 0

Abundance " ~lon 19"1‘.00‘_(@0'.'7”016'iQTZ?O)E'1'0'1'5502!5\&5{&??15 """""" e o

Time-> 388
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14 a{H) STERANES
Area = 181%94.7

Abundance T T : lon 217.00 (216.70 to 217.70): 1015802.D\data.ms
1000 37474
800
600
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200
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14 b(H) STERANES Area = 0
Abundance o T Ion 218.00 (247,70 to 318.70): 1615807 Didata ms
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METHYLHOPANES
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3800 3900 40.00 4100 42,00 4300_4400 45.00

_46.00 47.00 48 00

T [T T T

49.00

Area = 0
lon 177.00 (176.70'to 177.70); 1015002.0datams

TIRNEN I EN I WY

4]
Time-->

PYRENE/ FLUORANTHEN E

Abundance
1400

1200

1000

800

600

400

200

T T T T

i
4. 00 47.00

YT T T T T

42 oo 4300  44.00

T T [ T

45. 00

LANNL St B B B B Sl R

38. UO

LA AL S B R R RN N N R B

39, 00 4000 41, 00

" 3600 37.00

Area = 33029. 6
fon 202.00 (201.70 to 202 70y 1015002 . D\datams

28.919

gl

0]
Time-->

LOLAN ILINLENL LA N L A N S M B B l|||||l|llllllllll||lllll-iilllIIIlI:IIIlllIIlIII!II

1900 2000 21.00 22.00 23.00 2400 2500 26.00 27.00 28.00 29.00 30.00 31.00 32.00 33.00 34.00 3500 36.00






METHYL

PYRENE
Area = 16758 5

Abundance
800
700
600
500
400
300
200

100

‘lon 216.00 (215.70 to 216.70): 1015902.C\datams
30.432

o4
Time-->

LI B B B B B B S A (M M B M MM M B e A I i et AR R B B Ry M RN N B N RN S N B R B RO A L R B B L R S S IO AL B

' 2400 2500 2600 2700 2800 2900 3000 3100 3200 3300 3400 _ 35.00

FLUORENE Area = 0

Abundance

2000

1500

1000

500

lon 166.00 (165.70 to 166.70): 1015902.D\data.ms

0
Time—>

BICYCLONAPHTH.ALENES ' Area = 0

AbundadbcE

800
700
600
500
400
300
200

100

LML S N L L R L L L BT L L L L (N S L L L L L L LI LU LN BLELLLE BLNLELELN NLELER L B

1820 1840 18.60 18.80 19.00 19.20 19.40 19.60 19.80 20.00 20.20 20.40 20.60 20.80 21.00 21.20 21.40 21,60 21.80 22.00

"ion 208.00 (207.70 to 208.70): 1015902 Didatams

21

0
Time-->

LRI AN N L L L[N0 N L I L N L L I Lt L L [N L O L L LR AL LR LA LU AL LN LN NLELALLES NLNLELE B

1 9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00 18.00 19.00 20.00 21.00 22.00 23.00 24.00 25.00 26.00 27.00 28.00





CHRYSENE
N Area = 0
Abundance T "“lon 228.00 (22?.70 to 228.70)i 1015902.D\data.ms

300
250

200

150

100

50

BO8

Gllil|‘||||X‘ll'lF||Il{lllil'llllllll||‘llliIIIlIIlIIIIIIlIt\iIIl

Time-->23.00  23.50 24.00 2450 2500 2550 2600  26.50 27.00 2750 28.00 2850 2900 2950

C1-CHRYSENE Area = 48035.8
Abundance T T 1on 242.00 (241.70 to 242.70); 1015802.D\data.ms

34.691
1400

1200

1000

800

600

400

200

0 T r ¥ T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T I T T LI T T T T T T T T I T T T 1 I T T T T

Time-->23.00 24 00 25, 00 26, 00 27 00 28 00 29 00 30, 00 _.31.00 32.00 33 00 3400 3500 3600

c2- CHRYSENE Area = 0
Abundance . lon256.00 (255.70 to 256.70); 1015902.D\data.ms
: 1000

800

600

400

200

B97

Time--> 26.00 27.00 28.00 28.00 30.00 31,00 32.00 33. 00 34 00 35.00 36. 00 37. 00 38. 00 39. 00 40. 00 41.00 42.00 43.00 44.00 45.00 46.00






C3 -CHRYSENE

Abundance
450
400
350
300
250
200
150
100

50

Area 0
lon 270.00 (269.70 to 270.70); 1015902 D\data.ms

298,

M’M

o

Tlme—-> 28.

C4 -CHRYSENE
Abundance

250

200

150

100

50

0

YT

00

T
3000 .

LI D S R IR WD it R B B B B R

.32 00 3400 3600

LI S B B RN S B |

38.00 4000 4200

LI B S R N B R e |

44.00

LIRS S B S GRS SR B S B R SR N S

L4600 4800 5000 -

Area 0
~ lon 284.00 (283.70 to 284.70): 1015902.D\data.ms

pog

Time—> 28.

SESQUITERPANES
Abundance

4000

3500

3000

2500

2000

1500

1000

500

0

T T T T L B B B B B

00 3000 32 00 3400

LINN B SN MR i M i A it s A B B M Rt A

36, 00 38.00 40,00 42.00 44.00

LA B A R IRASE S SR R |

46.00

l‘lT[l'illl.

48.00 50.00

Area 31546.7
lon 123.00 (122.70 to 123.70); 1015802.D\data.ms

28.326

Time-->

LN N B L L L B N N S I L I 20 B L N L D IR AL L B2 L L B (e I

20 .00 21.00 22.00 23.00 24.00 25,00 26.00 27.00 28.00 29.00 30,00 31,00 32.00 33.00 34,00 35,00 36.00 37.00 38.00 39.00 40.00 41.00






MSL GC-MS2 BIOMARKER ANALYSIS

File: W:\2010\MS_DATA\10—159\1015902.D

Operator: ACT :

Date Acquired: 25 Jun 2010 9:42 pm

Method File: BIOMARK3 .M

Sample Name: 10-159-2 vial: 8
Misc Info: ’

Abundance ST 7 TTIC: 1015902 D\datams
120000
110000
100000
90000
80000
70000
60000
50000

40000

30000

20000

: QI TN
Time--> 6500  10.00 _ 15.00 2000 250

L L N B N S B B N B SR I B B

{
..30.0¢0

LAY L L L S S N B B S S SO B B A B B B B B BRI B Lt Rl Rt |

1 I
0__. ) ....3800 ~ 4000 4500  50.00 55.00  €0.00

n-Cl7,Pristane,n-C18, Phytane:

N f‘bd&ﬂﬁ:g ‘ e e e 4 T fon 85.00 (84,70 to 85.70): 1615502 Didata s

80000
70000
60000
50000
40000
30000
20000

Oill.ltil{lTllllllllllilII]I(llllilll'llll LA B B B B B B

1 !
Time--> _ ..2000 2050 2100 2150 2200 2250  23.00 2350 2400 2450 2500 2850

LN B B B I B B B

Pristane/Phytane = ----
cl17/c18 = -
Pristane/C17 PO —

Phytane/C18 = ---=





85~-SATURATED HYDROCARBONS
Area = 400807

“lon 85.00 (84.70 to 85.70): 1015902.D\data.ms

120000
100000
80000
60000
40000

20000

OMVLLM ..,.g.".|EWMW%%MWW%%...,....1..”'....,..‘.,.”1]

Time-> 500 1000 1500  20.00 2500 _ 30.00 3500 4000 4500 5000 5500 6000

113-SATURATED HYDROCARBONS Area = 0
Abundance R lon 113.10 (11280 to 113.80): 1015902.D\data.ms

25000

20000

15000

10000

5000

wIn b oddlialidald

1T T T T T T T

L Sl —T —— ——
L1800 2000 2500 3000 3500 40.00

0 ;
Time—> 500 10,00

T L T T T T T

N
50.60  §5.00

o
4500

ACYCLIC ISOPRENOIDS/ALKANES Area = 0
Abuhd;or‘gig‘ o " lon 183.20 (182.90 to 183.90): 1015002.D\data.ms

6000

5000

4000

3000

2000

1000

87
oL
Time--> 500

T LI B S Bt R

T
.....50.00, 55.00

T

——
2500

T I T
20,00

T T LUNE B I B B N B |

—r— .
_.. 3500 4000 4500

T I T
....10.00

gt ——
15.00 _30.00






TRITERPANES /HOPANES

Ablndrag™ =

5000

4000

3000

12000

1000

Area = 168722

“on 161,00 (190 70 fo 161.70): 1015602 Didatams
41.p93

0
Time-—->

I|||IIJ(|II&&1IIIlllIIIIIJIIIIIIIIIIIIIlilllIlIlIIIllllIIIIIi(IIIIIiI

3800 39.00 40.00 41.00 42.00 43.00 4400 4500 46.00 47.00 4800 49.00 5000 51.00

14 a(H)

Abundance

1000

800

600

400

200

STERANES Area = 18194. 7

lon 217.00 {216.70 to 217.70); 1015902.D\data.ms
37474

5 0
Time—>

14 b(H)

STERANES Area = 0

Abundance

800

600

400

200

fon 218.00 (217.70 to 218.70): 1015902.D\datams

L DSORAL SLUS R N D UGAL LN UL NN LA L L M 0 L N L L I A B L B | LI LI O (A e I B B

34.00 34.50 356.00 35,50 36.00 36.50 37.00 37.50 38.00 38.50 39.00 39,50 40, 00405041 0041 5042 0042.5043.0043.5044.0044.50

0

Time-->

LRI UL LU SN A L L L L D A A B S0 A 0 L L [ S L S e A o 2

34 50 35. 00 35. 50 36. 00 36,50 37.00 37.50 38.00 38.50 39.00 39.50 40.00 40.50 41.00 41.50 42.00 42.50 43.00 43.50 44.00






Quantitation Report

Data Path : W:\2010\MS DATA\10-159\
Data File : 1015903.D

Acg On - : 25 Jun 2010 10:55 pm
Operator : ACT

Sample : 10-159-3

Misc :

ALS Vial : 9 Sample Multiplier:

Quant Time: Jun 25 23:49:08 2010

Quant Method
Quant Title

QLast Update
Response via

YRR

Internal Standards

Target Compounds

1)
2)
3)
4)
5)
6)

85-SATURATED HYDROCARBONS
n-C17

PRISTANE

n-C_ci1s8

PHYTANE

113-SATURATED HYDROCAR. ..
ACYCLIC ISOPRENOIDS/AL. ..
C2-NAPHTHAT,ENES '

C3 -NAPHTHALENES

C4 -NAPHTHALENES
PHENANTHRENE/ANTHRACENE
BENZONAPHTHIOPHENE
DIBENZOTHIOFPHENE
Cl-DIBENZOTHIOPHENE

'C2-DIBENZOTHIQOPHENE

C3-DIBENZQTHIOPHENE
C1l-PHENANTHRENES

C2 -PHENANTHRENES

C3 -PHENANTHRENES
TRITERPANES /HOPANES
HOPANE A

HOPANE B

14 a(H) STERANES

14 b(H) STERANES
TRI-AROMATIC STERANES
METHYLHOPANES
NQRHOPANES
PYRENE/FLUORANTHENE
METHYL PYRENE
FLUORENE
BICYCLONAPHTHALENES
CHRYSENE
Cl-CHRYSENE
C2-CHRYSENE
C3-CHRYSENE

C4 -CHRYSENE
SESQUITERPANES

1

'_l
COCOWOoOOoODOoOOO0OOoOOW®

B o
[

24

26.
27.

25
27
29

41.

COQOPOoOOOOOO0OOOCO

1

C: \MSDCHEM\ 1\METHODS\BIOMARK3 .M

Wed May 27 09:43:48 2009
Initial Calibration

R.T. QIon Response

. 747 85 3839360
000 85 o
000 85 0
000 85 0
000 85 0
000 113 0
000 183 0
000 156 0
.408 170 137005
.000 184 0
.000 178 0
L1177 234 56093

437 184 153584
.527 198 257623
493 212 128915
988 226 79928

.359 192 205151
.291 206 133176
.165 220 92364
399 191 159601
.000 191 0
.812 191 1151
000 217 0
000 218 0
000 231 0
.000 205 0
000 177 0
.000 202 0
.437 216 14904
.000 166 0
.000 208 0
.000 228 0
695 242 50327
000 256 0
000 270 0
000 284 0
000 123 0

(Not Reviewed)

Conc Unitg Dev{Min)

No

No

No
No
No
No
No
No
No
No
No

No

No

No

alib

w]

oo
=
[s2

ZE2a222=22220
ggruwvpouygod

[
o

|
|-
o)

Calib
Calib
Calib
Calib
Calib
Calib
Calib
Calib

20
& .

org
[
o2

HUDURUDUROD DU Ot

.
.

o . o . .
PR RN H-o o e
e o

ZZzzgRZAGRR AR

BIOMARK3 .M Sat Jun 26 00:00:15 2010

manual integration (+)

= gsignals summed

Page:

1






Data Path
Data File

Rcg On

Operator

Sample
Misc

ALS Vial

Quantitation Report

W:\2010\MS_DATA\10-159\
: 1015903.D
= 25 Jun 2010 10:55 pm
: ACT
10-159-3

: 9 Sample Multiplier: 1

Quant Time: Jun 25 23:49:08 2010

Quant Method

Quant Title

QLast Update

Regponse via : Initial Calibration

Abundance "

145000
140000
135000
130000
125000
120000
115000
110000
105000
100000
95000
90000
85000
80000
75000
70000
65000
60000
55000
50000
45000
40000
35000
30000
25000
20000
15000
10000

5000

i

C: \MSDCHEM\ L\METHODS\BIOMARK3 .M

Wed May 27 09:43:48 2009

{Not Reviewed}

TIC: 1015903.D\data.ms

MW@M

i

ik

0
Time~> |

500

T T [ T T T T [ 7 T T T [ ¥ 3T T[Ty T oy r T T

1000 1500 2000 2500

BIOMARK3 .M Sat Jun 26 00:00:17 2010

~30.00

3500

T T T

4000 -

45.00

T T 7

...50.00

T T T

55.00

T T T

60.00

Page:

T T T

2





MARINE SAFETY LABORATORY GC-MS2 BIOMARKER ANALYSIS

File: \\Mslserveri\data archive\2010\MS_data\10-159\1015903.D
Operator: ACT

Date Acquired: 25 Jun 2010 10:55 pm

Method File: BIOMARK3 .M

Sample Name: 10-159-3 Vial: 9

Misc Info:

Abundance e A 1015605 Didiata g
120000

110000
100000
90000
80000
76000
60000
50000

40000

30000

20000

o Al

e A A A A A e O rrrua B A A A A A oA A A A A A A e A=

, ] T
Time--> _ 5.00 1000 1500 2000 25 30.00 3500 40.00 4500 5000 5300  60.00

n-Cl17,Pristane,n-Cl8, Phytane

Abundance T T lon 85.00 (84.70 to 85.70): 1015903.Didata.ms
80000
70000
60000
50000
40000
30000
20000

0JIIIIIliII'I"iIlIII|lIIIIIIII[IlllliIIIIiIlIlIIIIiIIIIIIIIlI\Ii

Time-> 2000 2050 2100 2150 2200 2250 2300 _ 2350 2400 2450 2500

0.697
0.984
0.416
0.588

Pristane/Phytane
Cc17/Cls
Pristane/C17
Phytane/C18

I on





85-SATURATED HYDROCARBONS

Abundance

120000
100000
80000
60000
40000
20000

: 0
Time-->

L

5.00

my

Ll

m

L

pi

i

Area
lon 85.00 (84.70 ta 85.70); 1015903.D\data.ms

389360

10.00

1 T 7

C. 1500

T T T

20.00

30.00

25.00

i

LANNCAL B N N B S

35.00

113 -5ATURATED HYDROCARBONS

Aburdance

25000

20000

15000

10000

5000

o]
Time-—>

ACYCLIC ISOPRENOIDS/ALKANES

Abundance

6000

5000

4000

3000

2000

1000

0

Time-> 5.0

)

500

h87

L

Area

40.00

T 7 TY

(45,00

LERE B

50.00 55.00

LA B S B I B B B |

8000

0

~ lon 113.10 (112.80 to 113.80): 1015903.D\data.ms

b

bl

w

s

g

ot

1000

il
1800

T

AL
- 20.00

—
L2500

——
...30.00

T
35.00

T I T
40.00

—
4500

==
5000 |

Area

0

fon 183.20 (182.80 to 183.90); 1015903.Didata.ms

I

T

=
5500

1

Q.

T l T
15.00

T I T
~20.00

T

T

!
2500 ..

T

f
3000 .

T

T

L3900

]
.40.0!

T

ey
4800

T

I T
..2000

m—
_ 55.00





C2-NAPHTHALENES

Area = 0

Abdnsdgongg T "“lon 156.00 (155.70 to 156.70): 1015503.0\data.ms B

30000

25000

20000 ﬁ

15000

10000

5000

cJ327 M M
T [ L) L) T T | T T T T | T T T T I T T T T T T T T T T T T T T T T i T T T T T T T T T T T T I T T TT

Time—> 1450 15.00 15.50 16.00 16.50 17.00 1750 18.00 18.50 19.00 1950
C3 -NAPHTHALENES Area = 137005
Abundance . T lon 170,60 (169.70 to 170.70): 1015903 Didata.ms
. 20000

15000

10000

5000

) il ‘
Mme—> 1650 17.00  17.50 18.00 18.50  19.00 1850 2000 20580  21.00 2150 2200 2250

C4 -NAPHTHALENES Area = 0
Abundance ' lon 184.00 (183.70 to 184.70): 1015903.D\datams

12000

10000

8000

6060

4000

2000

31

O||¢||||‘|||||||{|1||x|||l|n|||||||||||l|llll LIRS SRt B B S B |

I T
Time—> - 19.00 1850 2000 2050  21.00 2150 2200 2250 2300 2350 2400 2450 2500






PHENANTHRENE /ANTHRACENE

Abundance
9000
8000
7000
6000
5000
4000
3000
2000

1000

137

Area = 0

lon 178.00 (177.70 to 178.70): 1015903.D\datams

0![ T

TTTT]TTIT

Time—>

21.20 21,40 21.60 21.80 22.00 22.20 22.40 22,60 22.80 23.00 23.20 23.40 23.60 23.80 24 OO 24, 20 24.40 24.60 24.80 25.00

LI LI O I I T S L N D B I e M A O O B A O

BENZONAPHTHIOPHENE

Area = 56092.6

[T T T T T [T T T T[T T T T [T 7T T~

Abundance

1600
1400
1200
1000
800
600
400

200

1015903 . Didata.ms
©o

lon 234.00 (233.70 to 234.70):
32.

. 0 T T T T {
Time-> 29 00

DIBENZOTHIOPHENE

T T T T

29.50

LI S

30.00

LI N B S I S T B B B B

3250 33.00

T T [T T T U T

30.50 31.00 31.50 3200

33.50

LI L S S B B S B B N B N B

3400 34580

Area = 153584

Abundance o

12000

10000

8000

6000

4000

2000

0-_.-'\_.4\

“lon 184.00 (183.70 to 184.70); 1015903.D\data.ms

22

LA L R B B B et B N R R B R B B B L B

431

LRI

LA ELI N N S S

1800

1850

1900 1950 2000 20,50 2100 21.50 22.00

2250

T T T T

2300 2350 2400






C1-DIBENZOTHIOPHENE
Area = 257623

ion 198.00 (197.70 to 198.70): 1015903 Didata ms

REGraance T .
: 14000

12000
10000

8000

24522

6000

4000

2000

: 0 '
Time--> 19.50  20.00 2050 2100 2150 2200 2250 2300 2350 2400 2450 2500 2550 2600 26.50 27.00

C2-DIBENZOTHIOPHENE Area = 128915
f;dbundgad-bc& T fon 212.00 (211.70 to 212.70); 1015903.D\data.ms

8000

7000

6000

5000

4000

3000

2000

1000

T—T TT T T

0%

T T T Luna L T L - T LA
Time-> 2400 2450 2500 2550 26.50 27.00 27.50 28.00 28.50

C3 -DIBENZOTHIOPHENE Area = 79927.7
Abundance T lan 226,00 {225.70 to 226.70): 1015903 Ddata.ms

4500
4000
3500
3000
27.981
2500
2000

1500

1000

500

: 0
Time->

L S S NN S B Bt S B B S B S S B

2550  26.00 26,50 27.00

LI B R I B B B B NN I SN S R R SO IR I MY AL SO MO B BN BN B S B LIARLENE S SEN B e i

— .
2730 ....2800 28.50 29.00 2950 3000 3030  31.00






. C1l-PHENANTHRENES
Area = 205151

Abundance © 77 lon 192.00 (191.70 to 192.70); 1015903 D\data.ms
: 9000

8000
7000 M5, 351
6000
5000

4000

3000

2000

1000

0||'0|IIII1Illll(;llllli\llllilli'lll|||||||||||i|l||l|li|||||||||IIIIIlllilII||II#(||(IIIEI{IIIIlIIIiIIIlI

Time—>  23.20 23.40 23.60 23.80 24.00 24.20 24.40 24.60 24.80 25.00 25.20 25.40 25.60 25.80 26.00 26.20 26.40 26.60 26.80 27.00 27.20 27.40

C2 - PHENANTHRENES Area = 133176
Abund; ‘ 7 lon 206.00 (205.70 to 206.70): 1015903 Didatams

ance
10000
8000

6000

27.291

4000

2000

C-|a|:||.||.|.|. [ S B B S S R LI LI S N B B LIRS R B RN R MR L

i T
Time—> 2500 25.50 26.00 2650 i 2750 2800 2850 2900 29.50 30,00

C3- PHENANTHRENES Area = 92364.3

Abundance T T ion 220,00 (219.70 t0 220.70): 1015903.D\datams
4500

4000
3500
3000 29.165
2500|

2000

1500

1000

500

0 LA L (L S ENLAL L N N OO B S S S EN B B S B SN I N S B (N S B N A IR N SN BN NN S BN H SR B N N N S SR N B N B B

Time-> _ 2650 2700 27.50 2800 2850 29,00 29.50 30.00 3050 . 31.00 3200






TRITERPANES/HOPANES
Area = 159601

Abundance T " lon 191.00 {190.70 to 191.70): 1015803 .Didata.ms
5000 41.893

4000

3000

2000

1000

GTIIIlllAlllxlll(lllllll'|||(|‘||||l'Ill|l|lllll|||‘|\|||||i||||||i|

Time-> 3800  39.00 4000 4100 4200 4300 4400 4500 4600 47.00 4800 _49.00 5000 51.00

HOPANE A . Area = 0
Abundance ' ~ lon 191.00 (190.70 to 191.70): 1015903.D\data.ms
5000 '

4000

3000

2000

1000

o B B o o e o e o LA I i o e o s B e e R B

é',!'ime;—_?ﬂ .. .38.80 39.00 39.20 39.40 39 60 39. 80 40. 00 40 20 40. 40 40. 60 40. BD 41 00 41. 20 41 40 41 60 41.80 42.00 4220 42.40 42.60

HOPANE B Area = 1150.8
Abundance fon 191.00 (190.70 to 191.70); 1015903 D\datams
5000

4000

3000

2000

1000 41.80

Time-> 39.80 40.00 40.20 40.40 40.60 40.80 41.00 41.20 41.40 41.60 41 '80 42.00 42.20 42.40 42.60 42, 80 43.00 4320 43.40 43.60





14 a (H)

Abundance

900
800
700
600
500
400
300
200

100

STERANES

Area 0
lon 217.00 (216.70 to 217.70): 1015903.D\data.ms

Ly

Time-->

14 b(H)

yo4
0
__34.00 34,50 35.00 35.50 36.00 36.50 37.00 37.50 38. 00 38.50 39. 00 39.50 40.00 40.50 41.00 41.50 42.00 42.50 43.00 43.50 44,00 44.50

LIS S L I S I L B L LB L N L L L L BB NOR BN NESLNLNLIE SERLELEL AL SLILE BLELSLIEAN ULALECELE DUILLIL SLSRRLILE ISR L

STERANES Area = 0

A'bundagnocoe
800
700
600
500
400
300
200

100

““ion 218.00 (217.70 to 218.70); 1015803.Didata.ms

D82

: 0
Time-->

Illllllllb|lI||0lllllll!lllllllllllliillillll(lllll:illlIIIIJIIIIIIII(llllllll|i||ill]

34.50 35.00 35.50 36,00 36.50 37.00 37.50 38.00 38.50 39.00 39.50 40.00 40.50 41.00 41.50 42.00 42 50 43.00 43.50 44.00

TRI-AROMATIC STERANES

Area 0

Abundange
600
500
400
300
200

100

“lon 231,00 (230.70 to 231.70): 1015903 .Didata.ms

Mapmm o

0

Time->

L B

. 43.00

42, 00

LN B B B S B I B I B B

4400 45.00

_ 41, 00

1T T

4000

39.00

T T T T[T T 17T

36.00 |37, 00

38. 00

T T T T T

3400 3500






METHYLHOPANES
Area = 0

Abundq;bc(? ’ T Vion 205,00 (204.70 to 205.70); 10159803.D\data.ms

400

300

200

100

198

0| LIS B B D B B N B D B B N N I S S S L S B L R N B L R R S L B LI S A LA R B IR LN S

Time—> 3500 3600 37.00 38.00 39.00 4000 41.00 4200 43.00 4400 4500 4600 47.00 48.00  49.00

NORHOPANES Area = 0
“Abundance” T ) "'fon 177.00 (176.70 to 177.70). 1015003.D\datams

1400

1200

1000

800

600

400

200

OIIIIlllIlIlIIIII(&Iil'&IT_rll'SlIIllllllibllillI14IITII|rIl

Time->  36.00 37.00 38.00  39.00 40.00  41.00 4200 43.00 4400 45.00 46,00 47.00

PYRENE/FLUORANTHENE Area = 0
Abundance T on 202.00 (201.70 to 202.70): 1015203.0\data.ms

1200
1000
800
600

Al

200

369

OtlllllllllllllllIlllIlllIIIIIIIIiIli\illlllIIlI‘iillIIIIIIIl'I(|‘||Ill||lllllllli

Time->  19.00 20.00 21.00 2200 23.00 2400 2500 26.00 27.00 28.00 29.00 3000 31.00 3200 33.00 34.00 35.00 36.00






METHYL. PYRENE

Abundance o lon 216.00 (215.70 to 216.70):
800 30.

700
600
500
400
300

200

100

¥t

Time~> 2400 2500 26 00 27. OO 28 00 29 00 .30 00 3 00 32, 00 3300 3400 3500

FLUORENE ~ Area = 0
Abundzaona:g fon 166.00 (165.70 to 166.70): 1015903.Didata.ms
1500
1000
500
01“ A LR TG A DL PR TLER DL DAL SR DL DRI IR DL LRI LR LR L DRI T T B

Time->  18.20 18.40 18.60 18. 80 19.00 19.20 19.40 19.60 19.80 20.00 20.20 20.40 20.60 20.80 21. 00 21.20 21.40 21.60 21.80 22.00

BICYCLONAPHTHALENES Area = 0
Abundance lon 208.00 (207.70 to 208.70): 1015003.D\data.ms

800

700

600

500

400

300

200

100
521

o ) R MBI MMNSNMMUMUMMME S S ———-———_————————

Time--> 900 1000 11 00 1200 1300 1400 1500 1600 1700 1800 1900 2000 21, 00 22.00 2300 24.00 25.00 26.00 27.00 28.00






CHRYSENE

Abu'ndagrség
300
250
200
150

100

50

P98

Area =

0

fon 228.00 (227.70 to 228.70): 1015903.D\data.ms

0

T T

Time—> 23,

00 . 2380

C1-CHRYSENE

T[T

2400

T T T

2450

25, 00

25, 50

2600

T T T

_ 2650

27.00 .

T T

LI B N B

28100

27.50

28, 50

T T

LU B B B S B

2000 2950

Area =

50327.5

Abundance

1400

1200

1000

800

600

400

200

lon 242.00 (241.70 to 242.70): 1015903.D\data.ms

34.691

0
Tlme—> 23.

00 24 00

c2- CHRYSENE

Abundance
900

800

700

600

500

400

300

200

100

B97

T

2500

26.00

27. 00

28. 00

T T T

29.00

3000

T

31.00

T T

33 00

32.00

T T[T

34.00

LI T S S R Ed i e |

35.00  36.00

Area =

0

ion 256.00 (255.70 to 256.70): 1015903.D\data.ms

0

TTT T

T T

TTTT

TTTT

TT 7T

T T T

TTTT

TTTT

T

T

LI L B B B B

Time--> 26.00 _27.00 28.00 29.00 30,00 31. 00 32. 00 33. 00 34 00 35.00 36.00 37.00 38.00 39,00 40. 00 41, 00 42.00 43.00 44.00 45.00 46.00






C3-CHRYSENE

Ahundqgl&e '

400

300

200

100

0

Area ]
“lon 270.00 (269.70 to 270.70): 1015903.D\data.ms

T:me—> 28.

Ca- CHRYS ENE

LI S S B R

00 3000

T TTTTTTY T 7 T

32. 00 34. 00 36. 00

38. 00

T T T T 7 T

40 00 4200

T
4400

T T

4800

L B I B B

4600

50 Q0

Area 0

Abundance o

250

200

150

100

50

lon 284.00 (283.70 to 284.70): 1015803 D\datams

B97

: 0
Time--> 28,

SESQUITERPANES

Abundfd'bcg

3500
3000
2500
2000
1500
1000

500

=]
r

T T T ¥

48 00

T T T T

00 3000

LI N R N S S B R B

I I
3200 3400

T T T T T I T T T T T I T 1 T T T T
36.00 38, 00 42,00

44 00

46,00

L

——
40.00 | 50.00

Area 0
" lon 123.00 (122.70 to 123.70): 1015903.D\data.ms

Time-->

Lo A NS L 0 I B L L L O L B L L L L L L L L L L O R B S BN BB BLELELEL BN L

20.0021.00 22.00 23.00 24.00 25.00 26.00 27.00 28,00 29.00 30.00 31.00 32.00 33,00 34,00 35.00 36.00 37.00 38.00 39.00 40.00 41.00






MSL GC-MS2 BIOMARKER AMNALYSIS

File: W:\2010\MS DATA\10-159\1015903.D

Operator: ACT

Date Acqguired: 25 Jun 2010 10:55 pm

Method File: BIOMARK3 .M

Sample Name: 10-15%-3 vial: 9
Misc Info:

Aburdancs _ B e 1018503 Dudatams T
120000

110000
100000
90000
80000
70000
60000
50000
400060

30000

20000

0 IIIJIIII\IIIllEllIlllilllIlIli‘lillillllilllllllillllllIIiI

Time—> 5.0 15000 ...3000 3500 4000 4500 5000 55.00 60.00

n-Cl17, Pristane,n-C18, Phytane

" fon 85.00 (84.70 to 85.70): 1015903.D\data.ms

Abuﬁaéﬁéﬁé - )
. 80000
70000
60000
50000
40000
30000
20000

0 T T T T T T I T T T T T T T T I T T T T I T T T T I T T T T I T T 3 T | T T L T U T T T I T T T T I T T T T I T T T

: T
Time-> 2000 = 2050  21.00 ~  21.50 22.00 2250 23.00 _ _ 235 . 24.00 24.50 25.00 2550

Pristane/Phytane
ci7/C18
Pristane/C17
Phytane/C18

owomou





85-SATURATED HYDROCARBONS
Brea = 389360

~ lon 85.00 (84.70 to 85.70): 1015903.0\data.ms

Abundance
- 120000

100000
80000
60000

40000

20000

MM LAAAEAT L

G200 N S B S B N B Y AN B B B B N B B B B B B NN L B B B BN B B B

‘ , , _
Time—> 600 _ 1000 1500 2000 25.00 30.00 3500 4000 4500 5000 5500 8000

113 -SATURATED HYDROCARBONS ' Area = 0
Abundance  fon 113.10 (112.80 to 113.80): 1015903.0\data.ms

25000

20000

15000

10000

5000

s dlial b

T 1 LI — T T—T LIS S R S S LI N A I L | LANE DR A B B SN B |

T T T T T T I T T T T T T T ¥
1500 20000 2500 3000 3500 4000 4500  50.0C 55.00

o .
Time-—> 500 1000

ACYCLIC ISOPRENOIDS/ALKANES Area = 0
Abundance 7 lon 183.20 (182.90 to 183.90): 1015903.D\data.ms

6000

5000

4000

3000

2000

1000

)87
0=
Time-> _ 5.00

LU I S S NN N B R B N A B D e e R R S

L
2500 . 3000 3500 4000 4500 . 50.00 8500

T T 7T T T°T T

T | T T l T
1000 1500 2000






Area = 233677

TRITERPANES/HOPANES
Abundance oo "lon 191.00 (190.70 to 191.70); 1015102.D\data.ms
41,503
6000
5000
4000
3000
2000
1000
. 0:|||x||4|||411||||||||xr||||.:||||||=|:|||<>||».|||||::||||lii||||||||é
Time—> 3800 39.00 40.00 41.00 4200 4300 44.00 4500 46.00 47.00 4800 4800 5000 5100 |
14 a(H) STERANES Area = 25806.5
Abundance i {on 217.00 (216.70 to 217.70): 1015102 Didata.ms
37.474
1200
1000
800
600
400 LN
200
3 O T T T T T T T T e
mm»,umuw%m%m%m%mwwwwmm%w%mmwmmmmumumﬂmuwnmﬁmmmum
14 b(H) STERANES Area = 20030.5
Abingance T _ on 218,00 (317,70 t6 218,70 1015102 Ddatams
39.696
1200
1000
800
600
400 |
200
R o o T o o S s o o T MU
34, 50 35. 00 35.50 36.00 36.50 37.00 37.50 38,00 38.50 30.00 39.50 40.00 40. 50 41, oo 41, 50 42, oo 42, 50 43, oo 43. 50 4400

Time-->





Quantitation Report

Data Path : W:\2010\MS_DATA\10-159\
Data File : 1015101.D

Acg On : 25 Jun 2010 7:18 pm
Operator : ACT

Sample : 10-151-1, 8P

Misc :

ALS Vial : 6 Sample Multiplier: 1

Quant Time:
Quant Method

Quant Title

QLast Update
Response via

Internal Standards

Target Compounds

1)
2)
3)
4)
5)
6)
7)

85-SATURATED HYDROCARBONS

n-CL7
PRISTANE
n-clsg
PHYTANE

113-SATURATED HYDROCAR. ..
ACYCLIC ISOPRENOIDS/AL...

C2-NAPHTHALENES
C3-NAPHTHALENES
C4 -NAPHTHALENES

PHENANTHRENE/ANTHRACENE

BENZONAPHTHIOPHENE
DIBENZOTHIOPHENE
ClL-DIBENZOTHIOPHENE
C2-DIBENZOTHICPHENE
C3-DIBENZOTHICPHENE
C1-PHENANTHRENES
C2-PHENANTHRENES

C3 -PHENANTHRENES
TRITERPANES /HOPANES
HOPANE A

HOPANE B

14 a(H) STERANES

14 b({H) STERANES
TRI-AROMATIC STERANES
METHYLHOPANES
NORHOPANES
PYRENE/FLUORANTHENE
METHYI. PYRENE
FLUORENE
BICYCLONAPHTHALENES
CHRYSENE
Cl-CHRYSENE
C2-CHRYSENE

C3 -CHRYSENE

C4 -CHRYSENE
SESQUITERPANES

Jun 25 20:12:03 2010
C: \MSDCHEM\ 1\METHODS\BIOMARK3 .M

H B

37,

W N

L e

Wed May 27 09:43:48 2009
Initial Calibration

. 750 85 473219
000 85 0
000 85 8]
000 85 o]
000 85 0
000 113 0
000 183 0
.759 156 129263
.409 170 165274
.000 184 4]
.000 178 o
.114 234 68788

.437 184 202634
.526 198 309629
.493 212 1563936
.99%0 226 95119

.360 192 242952
.292 206 162902
167 220 110945
.405 191 192156
.000 191 0
.000 191 0
481 217 20878
000 218 0
000 231 0
000 205 0
000 177 0
918 202 39658
436 216 19351
000 166 0
000 208 0
000 228 0
694 242 61081
744 256 27357
000 270 0
000 284 0
000 123 0

{(Not Reviewed)

Conce Units Dev(Min)

No

No
No

No
No
No
No
No
No
No
No
No

No

No
No

No
No

Qvalue

b

Hogogy o

aE=zE=E2220
=
o

]

Calib
N.D.

Calib
Calib
Calib
Calib
Calib
Calib
Calib
Calib
Calib
N.D.
N.D.
Calib
N.D.
N.D.
N.D.
N.D.
Calib
Calib

BIOMARK3.M Fri Jun 25 20:23:10 2010

= qualifier out of range {m)

manual integration (+)}

= signals summed

Page:

1





Quantitation Report {Not Reviewed)

Data Path : W:\ZOlO\MS_DATA\lO—159\
Data File : 1015101.D

Acq Cn : 25 Jun 2010 7:18 pm
Operator : ACT

Sample : 10-151-1, SP

Misc :

ALS Vial : 6 Sample Multiplier: 1

Quant Time: Jun 25 20:12:03 2010

Quant Method : C:\MSDCHEM\1\METHODS\BIOMARK3.M
Quant Title :

QLast Update : Wed May 27 09:43:48 2009
Regponsge via : Initial Calibration

Abundance o TIC: 1015101.D\datams
150000
140000
130000
120000
110000
100000
90000
80000
70000
60000

50000

40000

30000

20000 .

|
il LA

P oS oA NN HSMEMEMEMESENESNMEMEMEMEMSLS S 8 e 8 O

I
Time-->  5.00 10.00 15.00 2000 2500 _ 30.00 3500 4000 4500 5000 35500 _ €0.00

BIOMARK3.M Fri Jun 25 20:23:12 2010 Page: 2





MARINE SAFETY LABORATORY GC-MS2 BIOMARKER ANALYSIS

File: \\Mslserverl\data archive\2010\MS data\10-159\1015101.D

Operator: ACT

Date Acquired: 25 Jun 2010

Method File:
Sample Name:
Misc Info:

Abundance
130000

120000
110000
100000
90000
80000
70000
60000
50000
40000
30000
20000

10000

BIOMARK3 .M
10-151-1, SP

W

7:18 pm

l

R T6TEST Bidstars T

- Vial: 6

ALl

. 0=F—
Time—> 500 100

n-Cl7,Pristane,n-C18, Phytane

..18.0

T

20,0

T 1T

LI N S S S

2500 30.00

L S

3500 40.00

T T T

1

T T

45.00

T 7 T T

L e |

5000 5500 6000

Abundance “lon 85.00 (84.70 to 85.70): 1015101.Didata.ms
100000
80000
60000
40000
20000
_ s AR S, AR A A st AR b et s A
Time--> 2000 ~ 2050 2100 2150 2200 2250 2300 2350 2400 = 2450 = 2500  25.50
Pristane/Phytane = 0.702
ci17/Cc18 = 0.987
Pristane/C17 = 0.405
Phytane/C18 = 0.569





85-SATURATED HYDROCARBONS

Abundance
100000

80600

60000

40000

20000

oo

Al

Area 473219
" lon 85.00 (84.70 to 85.70): 1015101.D\data.ms

b

FAP

ikl

{ A S S B I B B S |

0
Time-->

T 1T

1500

500 10.00

20.00

T T T

55.00

50.00

T T T

40.00

T T T

4500

8500 0.00 .

25.00 3000 .

113-SATURATED HYDROCARBONS
Abundance o

20000

15000

10000

5000

Nis)

J

o
1

I

Area 4]
lon 113.10 {112.80 to 113.80): 1015101.0D\data.ms

i mm N

al

e

T 71 ™ T 1

0 'l'_[_ T T T

T I T T T
Time—> 500 1000 1500

ACYCLIC ISOPRENOIDS/ALKANES

—
..2000

T T T T TT T <t [ v ¢ T
.. 4500

— e —— —— —
. 25.00 3000 . 3500 40.00 5000

Area 0

Abundance

8000
7000
6000
5000
4000
3000
2000

1000
0)87

fon 183.20 (182.90 to 183.90). 1015101.D\datams

LI T T T T T

T T T T LI

— et
1000 1800

; L
Time—> 500

T ! T
~20.00

— ——
4000 45.00

——
3500

T

T I T
23000

T T

T T L
,,,2,5]90 . 5000 5500





C2 -NAPHTHALENES
Area = 129263

Abundance " lon 156.00 (155.70 to 156.70); 1015101.D\data.ms
40000

35000

30000

25000

20000

15000

10000

N ) S NN

T T T T T T I 1 T T T T T T T T T T T T T T T T T T Ll T 1 1} T T T T 1} T T T T I T T T T ' T T T T | T T T T
Time~>  14.50 15.00 1550 1600 1850  17.00 17.50 1800  18.50 19,00 19.50

C3-NAPHTHALENES Area = 165274 _
Abundance T lon 170.00 {(169.70 to 170.70): 1015101.D\datams

25000

20000

15000

10000

19.407
5000

I

OlllEilll'l|ll|(|¥l[l11‘ll|l(|l|||'[!||l|||||||l1||lll||rl||thl\|llll

Time—> 165 1700 1750 1800 1850 1900 1950 20.0¢ 2050  21.00 2150  22.00  22.5

C4 -NAPHTHALENES _ Area = 0
Abundance ~ lon184.00 (183.70 to 184.70): 1015101.D\data.ms

16000

14000

12000

10000

8000

6000

4000

2000

V31
. 0 T T | LI B B | { T3 7T 1 LN B e | L L L | I T 1T 'I T T T l LA A | | LI | i LI B | | LI B B I LI B S | I
Time—> 1800 1950 - 2000 2050 2100 2150 2200 2250 23.00 2330 = 2400 2450 250





PHENANTHRENE/ANTHRACENE
Area = 0

Abun%gg' T T Tion 178.00 (177.70 to 176.70); 1015101.D\data.ms

10000

8000

6000

4000

2000

0|||||»||||n17111r|1(1|xsaxn:::uin|||z|||||||.;||r||>||tt||:n|<||||‘|||||||:|||:|n|-
I T

Time—> 21.20 21.40 21.60 21.80 22.00 22. 20 22.40 22.60 22.80 23.00 23.20 23.40 23.60 23.80 2400 24.20 24,40 2460 2480 2500

BENZONAPHTHIOPHENE Area - 68788 .4
Abundance ST on 234.00 (233,70 to 234.70) 1015101 Dvdatams
' 32109
2000
1500
1000
500

LI B B B B RS A S R BN S N B

0 LN B S S R L R 0 AL S RN S B B B N B m A (N R R L N IR LA DL R R DL R AL

Time-> 2000 2950 3000 3050 3100  31.50  32.00 &wwawofmm 3400 3450 .

DIBENZOTHIOPHENE Area = 202634
Abundance - ““lon 184.00 (183.70 to 184.70): 1015101.D\data.ms

22.431
16000

14000
12000
10000
8000
6000 !
4000

i

2000 - /

O FATAY
T T 7 T 1 T 1 T T T r 1 r Ii|l|1|'| AL} T 1 1T ||||IIIII[|||I T T LI B | LA IIIII

Time—>  17.00 17, 50 A8 00 .1850  19.00  19.50 2000 2050 2100 21.50 22.00 22. 50 23, 00 (2350 24.00





Ci-DIBENZOTHIOPHENE
Area = 309629

Abundance " ton 198.00 (197.70 to 198.70): 1015101.D\datams
16000

14000
12000
10000
24.521
8000
6000

4000

2000

OlltlllltllillilillllliIIIIII(EIIIE||\||ll(lllllillIIIJIIIlIII|ili|'i|'Il|lill|ll

Time—> 1950 20.00 2050 21.00 21.50 2200 22.50 23.00 2350 2400 2450 2500 2550 2600 2650 27.00

€2 -DIBENZOTHIOPHENE Area = 156936
Abundance T T T T T an 212,00 (211.70 to 212.70): 1015101 D\datams

10000

8000

6000
26.4
4000

2000

0 'l T T T T I T T T T i T T T T I T T T T ! T T T T I T T T | T T i T T I T T ] T
Time-> 2400 2450 2500 = 2550 2600 2650 2700 27.850 28.00 2850 2900

C3- DIBENZOTHIOPHENE Area = 895118. 8

Abundance T ion 336.00 (225,70 To 226.70); &'015101 Didatams

5000

4000

27.981

3000

2000

1000

(I L S S B R B B LN B B N S S B B B B B S Mt S S SR S I S S B S BN R i A S L R ER B S S BN BT R B B N (N R

Time—> 2550 2600 2650  27.00 2750  28.00 2850 2900 2950 3000  30.50  31.00






Cl-PHENANTHRENES
Area = 2428952

Abundance o o "lon 192.00 (161.70 to 192.70): 1015101 D\datams
10000
5 351
8000
6000
4000
2000

01l[|llllllllllllI1II|iiEI[I\Il|III1|lIIIIIIlllIIIlIlIl(Illil||lIIIIltlIII||I#|||I|‘{IIIIIIIIIIIIIIII!I(

j‘,ipj:er—r?r | 23.2023.40 23.60 23,80 24.00 24.20 24.40 24,60 24.80 25.00 25.20 25 40 25,60 25.80 26.00 26.20 26.40 26,80 26.80 27.0027.2027.40

c2- PHENANTHRENES Area = 162902
Abunda&%& i o B (505,70 to 206.70): 1015107 Didatams

10000

8000

27.2:

6000

4000

2000

Oilllllllllllllbllll&l|ll1|il§l1’lilllllll|lil|

I ! [ T T
Time—> 2500 2550 26.00 2650 2700 2750 2800 28.50 2900 2950  30.00

C3 - PHENANTHRENES Area = 110945
Abundance S " lon220.00 (219. 70 to 220.70): 1015101 Didata.ms

5000

4060
29.165

3000

2000

1000

G T T T [ 1 T[T illl!ll1|ll1l|ll|IIII|I1I|llllliltlllllll‘l

. T I
ﬁm%mm%%,wﬂmﬁ NW. 28.00 2850 2800 2950 3000 _ 3050 3100 3150 32.00





TRITERPANES /HOPANES

Abundance
6000

5000

4000

3000

2000

1000

0
Time—>

HOPANE

Kbundance

6000

5000

4000

3000

2000

1000

Area 192156
fon 19100 (190.70 to 191.70): 1015101.D\datams

41405

LI N N N S B N SO B B S LA

3800 ] 3900 4000

LI B I B A

50 00

LI B B B S B B B B B S B S

41. 00 4200 4300 4-400 . 4500

T T T T T T

46.00  47.00

LI s S A N B

_48.00  49. 00

LI N B I I

=) 00

Area 0
* lon 191.00 (190.70 to 191.70): 1015101 .Didata.ms

A

B34

0
Time—>

HOPANE

Abundance
6000

5000

4000

3000

2000

1000

0

LI B SO A R L L L L L L L B AN A L B LB LI LB LI LIRS BLAN LB RLEE SR BLNLAEELEN BLELEEELNN NENLELIN

_38.80 39.00 39.20 39.40 39.60 39.80 40.060 40.20 40.40 40.60 40.80 41.00 41.20 41.40 41.60 41.80 42.00 42.20 42.40 42.60

B

Area 0
fon 161.00 (190.70 fo 191.70): 1015101.D\data.ms

Time-->

LI I R IR T I Y L A N L [N S L L (L L L L L L B L L L L LA A LA LU ML LR LA BN LA AL B

39.80 40.00 40.20 40.40 40 60 40.80 41.00 41.20 41.40 41.60 41.80 42.00 42.20 42. 40 42, 60 42.80 43.00 43.20 43.40 43.60





14 a(H)

Abundance

1000

800

600

400

200

STERANES
Area = 20878 2

lon 217.00 (216.70 to 217.70): 1015101.0\data.ms
37.474

| 0
Time-->

IEIIE SN DRULBLLIE DAL DAL L L L L (L S Y LT (L L C L L L L L N AL B 0 L IC 0L LU L L ICL L B IO

34.00 34.50 35.00 35.50 36.00 36.50 37.00 37.50 38.00 38.50 39.00 39.50 40.00 40.50 41.00 41.50 42.00 42.50 43.00 43.50 44.00 44.50

14 b(H)

Abundance

1000

800

600

400

200

N2

STERANES Area = 0
e S Tor TT8.00 317706 18707 1018101 Didaiarms ™~~~

; 0
Time—>

TRI-AROMATIC STERANES rren - o
Abundance

800

700

600

500

400

300

200

100

UL LI 20 I LB N Y A I L L O L L I I L L I [ L L L I L L L LB LB

. 34.50 35.00 35.50 36.00 36.50 37.00 37.50 38.00 38.50 39.00 39.50 40.00 40.50 41.00 41.50 42.00 42.50 43.00 43.50 44.60

fon 231.00 (230.70 to 231.70): 1015101.Didata.ms

b

T T T T T

LA I A N N B N N B B It It B S S S S B S B B NS B B S N NN B B S SO B B B B S U S B N BN B B S R |

I
.3400 3500 3600  37.00 38.00 39.00 4000 4100 4200 4300 = 4400 4500






METHYLHOPANES
Area = 0

Abundaébc(’?' I lon 205.00 (204.70 to 205.70): 1015101.D\data.ms

500

400

"

200

100

na7

e T T T L T o T e A B

Time—> 356.00 3600 37.00 3800 39.00 4000 4100 4200 4300 4400 4500 4600

NORHOPANES Area = 0

Abundance. R T lon 177.00'{176.70 to 177.70); 1015101.D\data.ms

1600
1400
1200
1000

800

600

400

200

0|||(||¢||||!|||||||||||l||||||||.[||||||||t|l||||||||1|

ﬁjmg—z_,”,, 36,00 3700  38.00 39.00 40.00 41.00 42.00 43.00 4400 4500 4600  47.00

PYRENE/ FLUORANTHENE Area = 39657.6
Abundance : T lon 202.00 (201.70 to 202.70): 1015101.D\datams

1600

1400 28.918

1200
1000
800
600

il

200

GllllillllllllllllllliIlillll'lli[[llIIIII(II||OI'|'I‘|I5IIIIIIIII|Il1]llll|llll|illl|ll:

Time—>  19.00 20.00 21.00 22.00 2300 2400 2500 26.00 27.00 28.00 29.00 30.00 31.00 32,00 33.00 3400 3500 36.00






METHYL

Abundance

1000

800

600

400

200

PYRENE

Area 19351.2
1on 2186.00 (215.70 to 216.70%: 1015101.D\data.ms
30.431

; ot
dime->

FLUORENE

| SN B S R T R S S S N B B B

3400 3500

|
33.00

L ENRE S R S R

32.00

LARAL IR R B N B B B

30,00 3100

T T T [ T T T 7T

28.00 29, 00

LIRELENE B SN S B SR B B BN B S R

24 00 ...2500 2600  27.00

Area 0

Abundance
' 2500

2000

1500

1000

500

ion 166.00 (165.70 o 166.70): 1015101 .Didata.ms

10

0

LIS e e Ao B L L L L L [N L L L L AL L L

LIS BN L L L NS L L L W N L L L N L L L LB L LS

18.20 18.40 18.60 18.80 19.00 19.20 1940 18. 60 18. 80 20. 00 20.20 20.40 20.60 20.80 21.00 21.20 21.40 21,60 21.80 22.00

Iime-->

BICYCLONAPHTHALENES

Area 0

Abundance

1000

800

600

400

200

“lon 208.00 (207.70 to 208.70): 1015101.D\datams

p21

0

Time-->

LENLINL B L L L L L N LA LB L INLIL LA B

LI I L O S L L LB BN (LN L (LI B LN LI B LB LI LA AL BRI A

9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00 _18.00 19.00 20.00 21.00 22.00 2300 2400 25.00 26.00 27.00 28.00






CHRYSENE
Area = 0

Abundance ' fon 228.00 (227.70 to 328.70): 1015101.D\data.ms
, 400

350

300

250

200

150
100

50

B98

OIF|I‘IDIII[1[|I&IIIII1IIIII[Ill:(l [ B B R B B B B B B B DT SR R RO R B BN M A R S N B B |

Time-->23.00 2350 2400 2450 2500 2550  26.00 2650  27.00 2750 2800 2850  29.00  29.50

Cl1-CHRYSENE Area = 61080.8

Abundance ' fon 242.00 (241.70 to 242.70): 1015101.D\data.ms
; 1800

34.691

1600
1400
1200
1000
800
600

400

200

LINNLINE BN S N S S S B B e Sy e S S S L N B N L R N N Y L N B M) AL BN L DAL UL B DAL

Time—>2300 2400 2500 2600 2700 2800 2900 30.00 3100 3200 3300 3400 3500 3600

C2-CHRYSENE ' Area = 27357.5

Abundance T T Son 256.00 (255,70 to 256 703 1015101.D\data.ms
1200 5.741

1000

800

600

400 it

[E——

200

s

L N N 0 . UL L Y B L IS B S ML B LI LU DLELLIL B LI B B O L L LS N A N N LALNLEL I LAY LR

Tlme-—> 26 00 27.00 28.00 29.00 30.00 31.00 32.00 33.00 34.00 35.00 36.00 37. 00 138.00 39.00 40.00 41.00 42.00 43.00 44.00 45.00 46.00






C3-CHRYSENE

Abundance

500

400

300

200

100

Area 0
lon 270.00 (269.70 to 270.70): 1015101.D\data.ms

ot

FMW‘-—'MNWW

: Op—
Time—>28.00

C4-CHRYSENE

48,00

T T T T

30 00  32.00

T T

I
13600

LI S R I S

486. 00

34 00

T T [ v T T

38, 00

T
40 00 42, 00 44.00

T T T

8000

Area 0

Abundance
300

250

200

150

100

50

“lon 284.00 (283.70 to 284.70): 1015101.D\data.ms

0

T

Time—>28.00

46.00

30.00

32. OO 34 0o

LI S I S et SR A IR B B B

4800  50.00

T T | T T [ T ¢

3600 3800

T T T T

40 00

T T T T

42. 00 44, 00

SESQUITERPANES

Abundance -
4500

4000
3500
3000
2500
2000
1600
1000

500

0

D02

Area 0
" Jon 123.00 {(122.70 to 123.70): 1015101.D0\data.ms

Time—>

S5 B 1 B S B e A I I e IR L L 2L B LIS O L B NN LS ORI BLELILLI DL BN DAL UL

20,00 21.00 22.00 23.00 24. '00 25.00 26.00 27.00 28.00 29.00 30,00 31.00 32.00 33,00 34.00 35.00 36.00 37,00 38.00 39,00 40.0041.00






MSL GC-MSZ BIOCMARKER ANALYSIS
File: W:\20lO\MS“DATA\lo—159\1015101.D
Operator: ACT
Date Acquired: 25 Jun 2010 7:18 pm
Method File: BIOMARK3 .M '
Sample Name: 10-151-1, 8P vial: &
Misc Info:

Abundance TIC: 1015101.D\datams

130000 :

120000

110000

100000
90000
80000
70000
60000
50000
40000

30000

2 LI MAMALALLL:

0~i|-|||||¢|||||[:|||1||||(|1||||r||||i||«|‘|1ll$|1!lr‘|

Time-> 5.0 1000 1500 2000 _ 2500 3000 3500 4000 4500 50.00 55.00  60.00

n-C17,Pristane,n-Cl18, Phytane

Apundance lon 85.00 (84.70 to 85.70): 1015101.D\datams

100000

80000

60000

40000

20000

0= LU B I R IR B B B S NN S EEE S S N R S L R N R B B Nt R S A D SR R L B S IR N B L N ENNE N UL H N N N R R Y I B B

Time—> ___ 20.00 2050  21.00 2150  22.00 22.50 23.00 2350 2400 2450 2500 2550 -

Pristane/Phytane = ----

ci7/c1s = eeee

Pristane/C17 = mm-

Phytane/C18





85-SATURATED HYDROCARBONS

Area = 473219

Abundance ‘lon 85.00 (84.70 to 85.70): 1015101.D\data.ms
100000
80000
60000
40000
20000
18.746
. MJ Lﬂummmm@ FIF
‘ lIIIIiIIIII{IlI,III|ltllillillll‘llIIlII|ll|II\I|
Ttme~> 500 1000 1500 2000 2500 3000 3500 __ 40.00 45.00 50.00 8500 6000
Area = 0
1on 113.10 (112.80 to 113.80): 1015101.Didata.ms
15000
10000
5000
. Ll el bl
H Oﬁi 1_|—||(|||a||i||||||l|il||||la|1|||||||||||||||l||t
Time—> 500 10.0 15.00 20.00 25.00 30,00 35.00 40.00 45.00 50.00  55.00
Area = 0

ACYCLIC ISOPRENQIDS/ALKANES

Abundance

8000
7000
6000
5000
4000
3000
2000

1000
287

|

""lon 183.20 (182.90 to 183.90); 1015101.D\data.ms

0 I T T T T I T T T T I
- JAsgo

.. 1000

T
55.00

_ 40,00

LN B B IR B B B S B B

4500 5000

L L LI AL N S N B A L B SR B

. , ——
2000 2500 3000 35.00






TRITERPANES /HOPANES
Area = 192156

Abundance T ' fon 191.00 (180.70 to 194.70): 1015101.D\datams
6000 41.405

5000

4000

3000

2000

1000

Oiltl‘((dllllIIIIIIIlII(Illliiilllliiilllll|II|I||Ill(illl||||lll|k

?ﬁU@T?‘. 38.00 39.00 40.00 4100 4200 4300 44.00 4500 46.00 4700 48.00 49.00 5000 5100

14 a(H) STERANES Area = 20878.2

Abundance T " lon 217.00 (216.70 to 217.70): 1015101.D\datams
37.474

1000
800
600

400 [N

200

0 L L S B L B L LY LA ALY ML BB OLICILEL RIS S AL BRI S I BLALALACES BLEL I S e B LN R LN ILNURLIL L L AL B

mw¢m&mum%m%w%m%mwmwwwmwmmmwmmmmmﬁm«wwmumﬁmﬁwmmuw;

14 b{H) STERANES Area = 0
: Abundance ) “jon 218.00 (217.70 fo 218.70): 1015101.D\datams

1000

800
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400
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[ [3 T { [ I 1 I 1 { I

Time—> 3450 35.00 35.50 36,00 36.50 37.00 37.50 38.00 38.50 39.00 39.50 40.00 40.50 41,00 41.50 42.00 42.50 43.00 43.50 44.00






Quantitation Report

Data Path : W:\2010\MS_DATA\10—159\
Data File : 1015102.D

Acq On : 25 Jun 2010 8:30 pm
Operator : ACT

Sample : 10-151-2, 8P

Misc :

ALS Vial : 7 Sample Multiplier: 1

Quant Time: Jun 25 21:24:24 2010

Quant Method : C:\MSDCHEM\1\METHODS\BIOMARK3.M
Quant Title

QLast Update : Wed May 27 09:43:48 2009
Response via : Initial Calibration

Internal Standards R.T. QIon

Target Compounds
1) 85-SATURATED HYDROCARBONS 0.000 85

2) n-C17 0.000 85
3) PRISTANE 0.000 85
4) n-C18 ~ 0.000 85
5) PHYTANE 0.000 85
6) 113-SATURATED HYDROCAR... 0.000 113
7) ACYCLIC ISOPRENOIDS/AL... 0.000 183
8) C2-NAPHTHALENES 0.000 156
9) C3-NAPHTHALENES 19.410 170
10) C4-NAPHTHALENES 0.000 184
11) PHENANTHRENE/ANTHRACENE 0.000 178
12) BENZONAPHTHIOPHENE 32.113 234
13) DIBENZOTHIOPHENE 22.438 184
14) C1-DIBENZOTHIOPHENE 24.527 198
15) C2-DIBENZOTHIOPHENE 26.493 212
16) C3-DIBENZOTHIOPHENE 27.990 226
17) Cl-PHENANTHRENES 25.359 192
18) C2-PHENANTHRENES 27.292 206
19) C3-PHENANTHRENES 29.169 220
20) TRITERPANES/HOPANES 41.405 191
21) HOPANE A 0.000 191
22) HOPANE B 0.000 191
23) 14 a(H) STERANES 37.483 217
24) 14 b(H) STERANES 39.704 218
25) TRI-AROMATIC STERANES 41.630 231
26) METHYLHOPANES 0.000 205
27) NORHOPANES 0.000 177
28) PYRENE/FLUORANTHENE 28.917 202
29) METHYL PYRENE 30.437 216
30) FLUORENE 0.000 166
31) BICYCLONAPHTHALENES 0.000 208
32) CHRYSENE 0.000 228
33) Cl-CHRYSENE 34.692 242
34) C2-CHRYSENE 36.743 256
35) C3-CHRYSENE . 0.000 270
36) C4-CHRYSENE 0.000 284
37) SESQUITERPANES 28.331 123

{(Not Reviewed)

Response Conc Units Dev(Min)

CcCOCcCCoCOoOQOOQO0O

129069
0

0
81909
168847
329808
178219
110566
258314
187597
124590
233677
0

0
25807
20031
23379
0

0
44025
21552

No

No
No
No
No
No
No
No
No
No

No

" No

No

No
No

ZpzRZZ AR
grroopooggooouy

(#) = qualifier out of range (m) = manual integration (+)

RIOMARK3.M Fri Jun 25 21:35:32 2010

= signals summed

Page:

1





Quantitation Report (Not Reviewed)

Data Path : W:\2010\MS DATA\10-159\
Data File : 1015102.D

Acg On : 25 Jun 2010 8:30 pm
Operator : ACT

Sample : 10-151-2, SP

Misc :

ALS Vial : 7 Sample Multiplier: 1

Quant Time: Jun 25 21:24:24 2010

Quant Method : C:\MSDCHEM\1\METHODS\BIOMARK3.M
Quant Title

QLast Update : Wed May 27 09:43:48 2009
Responge via : Initial calibration

Abundance Ti¢: 1015102.0\data.ms
160000
150000
140000
130000
120000
110000
100000
50000
80000
70000
60000
50000
40000 :

30000

20000

| AARTTA

LI B B S I L N B NN R R S IO L AL SO LB LI B S S R S S L N H R S0 AU N L L |

T
35.00 40.00 45,00  50.00 56500 6000

’ 0||||1[|||||
Time-> 500 1000 1500 2000 2500

BIOMARK3 .M Fri Jun 25 21:35:34 2010 Page: 2





MARINE SAFETY LABORATORY GC-MS2 BIOMARKER ANALYSIS

File: l \\Mslserverl\data archive\2010\MS_data\10-159\1015102.D
Operator: ACT

Date Acquired: 25 Jun 2010 8:30 pm

Method File: BIOMARK3 .M

Sample Name: 10-151-2, 8P vial: 7

Misc Info:

nouger

130000

TIC: 1075102.D\datams

420000
110000
100000
90000
80000
70000
60000
50000
40000

30000

o | THITIRARRARAN

ot L

I'IlII!lIlllilll(ll||||llllII{I%I|1l!lllillllllilllilll|1

Time-> 500  10.00 150 20.00 2500 3000 3500  40.00 4500 5000 _ $5.00 __€0.00

n-Cl7,Pristane,n-C18, Phytane

Ablndance lon 85.00 (84.70 to 85.70): 1015102, D\data.ms
100000
80000
60000
40000
20000
H 0 T T | T T T T | T T T T I T T T T I T T E] T I T T T T I T T T T I T T T T i T T T T I T T T T I T T T T T T T T | T T T
Time-> 20,00 20.50  21.00 2150  22.00 22.50 2300 2350 24.00 24.50 2500 2550
Pristane/Phytane = 0.667
c17/C18 = 0.933
Pristane/C17 = 0.427
Phytane/C18 = 0.598





B5-SATURATED HYDROCARBONS
Area = 0

Abundance B "~ lon 85.00 (84.70 to 85.70): 1015102.D\data.ms

100000

80000

60000

40000

20000

7 JL ULLJJLMMMMMWMWMW

¢ L S LI S S B B S B R Sk R B E S B BN B B N MRS IS S B B B I B B S A AL I N B AL AN I AL

Time—> - 500 10.00 15,00 20,00 25.00 30.00  35.00 40.00 4500 5000  55.00 60.00

113-SATURATED HYDROCARBONS Area = 0
Abundance ' fon 113.10 (112.80 to 113.80): 1015102.D\datams’

20000

15000

10000

5000

LA bl bl

0 T [ T T T LA SR S S S B L L T T
Time—> 500 ~  10.00 15.00 2500

—
20,00

T I T T I T T l T T I T
30.00 40.00 45.00 50.00

LA
...38.00

ACYCLIC ISOPRENOQIDS/ATKANES ' Area = 0
Kbij"ricgm’ ance o lon 183.20 (182.90 to 183.90) 1015102.D\data.ms

8000

. 7000

6000

5000

4000

3000

2000

1000
0)87 s

T

——
. 45.00

T
...50:00  55.00

I T T T T I T T T T f T T T T I T T T T I T T T T I T v T T I T T T T I T
Time-> 600 1000 1500 2000 2500 _ _30.00 35.00 4000






C2-NAPHTHALENES
Area = 0

‘Abundance ) " "lon 156.00 (155.70 to 156.70): 1015102.D\data.ms
18000

16000
14000 ' _ ,
12000

10000

8000

6000

4000

w00 W\\J\_,A«/\/\J
B27 M
! I

H 0 I T T T T T T L T 'I T T T T I T T T T ‘ T T T T l T T T T I T T T T T T T T i T T T
Time-> 1450 1500 1550  16.00 16.50 17.00 17.50 18.00 18.50

C3 -NAPHTHALENES Area = 129069
Abundance ’ T lon 170.00 (169.70 to 170.70): 1015102.D\data.ms

18000
16000
14000
12000
10000

8000

000
6 19.408

4000

2000

NN
0""""'1"‘,""" T 1 T T lllllliillilll 1 T 7T IIIIIIIII

: T T
Time-> 1650  17.00  17.50 1800 _ 1850  19.00 1950 2000 2050  21.00 2150 2200 2250

C4 -NAPHTHALENES _ Area = 0
Abundance o T T on 184.00 (183.70 to 184.70): 1015102.D\data.ms

14000

12000

10000

8000

6000

4000

2000

V3
T I(illil(lll'llillllllilIlll1lllillt|[llll|lil

LI B S B N B B E A B S R

: 0
Time—>

LI S D A S B B B B A B R B |

2450 2500

T |
1900 19.50 2000 2050 21.00 2150 2200 2250 2300 2350  24.0






PHENANTHRENE/ANTHRACENE
Area = 0

Abundance T lon 178.00 (177.70t0 178.70); 1015102.D\data ms

10000

8000

6000

4000

2000

137

Tkpq7> 2120 2140 2160 2180 2200 2220 2240 22.60 22.80 23.00 2320 2340 2360 23.80 24.00 24.20 24.40 2460 2480 2500

BENZONAPHTHIOPHENE . Area = 81908.7

Abundance B ’ " lon 234.00 (233.70 to 234.70); 1015102.D\data.ms
32.jl00

2500

2000

1500

1000

500

0 T T T i T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T i T T T T T T T ¥ T T T T T
T T

#ﬂnef?”__ 2900 2950 3000 3050  31.00 31.50 3200 32,50  33.00 3350 3400 » 3450

DIBENZOTHIOPHENE Area - 168847
Abundance o T lon 184.00 (183.70 to 184.70); 1015102 Didatams

14000

22431

12000

10000

8000

6000

4000

2000

Lo, FAVAY
01 P(llIlllllillII(IIII1IIII|IlIIl||lIlIIIlliIilllililllllllllllllli

Time—>  17.00 17.50 1800 1850 19.00 19.50 20.00 2050 21.00 2150 22.00 2250 23.00 2350 2400






C1-DIBENZOTHIOFHENE

Abundance
18000

16000

14000

12000

10000

8000

6000

4000

2000

0 AV SN

Area = 329808
ion 198.00 (197.70 to 198.70): 1015102.D\datams

24522

LRSLINLEN LA S B N B B e A L L B L L B

T

1950 20.00 2050 2100 2150 2200 22.50

e e e S s B s oo S S B 705 B B B N A R B 2 M S e A B O B Y [N S L B L L LY L I

23.00 23.50 24.00 2450 26.00 2550 26.00 26.50 27.00

L S I |

C2- DIBENZOTHIOPHENE
Abundance

12000

10000

8000

' 6000

4000

2000

Area = 178219

"'lon 212.00 {211.70 to 212.70); 1015102.D\data.ms

26.4

L]

oh————1—
Time—> 24.00 2450 2500

C3- DIBENZOTHIOPHENE
Abundance )

6000

5000

4000

3000

2000

1000

—=
..25.50

ion 226.00 (225.70 to 226.70): 1015102.D\data.ms

LI T T T T T T LI B T T T LI A B | T T T 3

I ( I [ i
2600 2650 27.00  27.50 28.00 2850

brea = 110566

27.981

0 T T T T I T T T T ¥ Ll T T T
Time--> _ 25. 50 _.2600 2650 27 0o

L L

LA S R B B B B I SR N B

29 50 3000 30. 50 3100

T T

28 00 2850

3T T T T T

- 27. 50 29.00

7T 1.





Cl-PHENANTHRENES
Abundance

12000
10000
8000
6000
4000

2000

Area = 258314
lon 192.00 {191.70 fo 162.70): 1015102.0\data.ms

25.351

|\

e

LELERNEES SN L N NI BRI NN N NS RS LB AC BERR LI R L IRSLELLEY SLNLELILE BLNLALILE BLREESILEN BB WL

: T T T T
Time—-> 23,20 23.40 23.60 23.80 24.00 24.20 24.40 24.60 24.80 25.00 25.20 25.40 25.60 25.80 26.00 26.20 26.40 26.60 26.80 27.00 27.20 27.40 27 60

C2-PHENANTHRENES

ﬁbundance
12000
10000
8000
6000
4000

2000

o

Area = 187597

" “lon 206.00 {205.70 to 206.70): 1015102.D\data.ms

27.291

T | T
Time—> 25.00 25.50

C3- PHENANTHRENES
Abundance

6000
5000
4000
3000
_2000

1000

“lon 220.00 (219.70 ta 220.70): 1015102.D\data.ms

7 T T 77 T~r17 T rrr [ rrr 7o T

I I ! ! |
2700 27.50 28.00 2850 2900 2950 30.00

Area = 124590

20.165

oL

I
Time--> 26.50 27.00
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METHYLHOPANES

(R e . . Area = 0
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File:
Operator:
Date Acquired:
Method File:
Sample Name:

" Misc Info:

o
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MSL GC-MS2 BIOMARKER ANALYSIS

W:\20lO\MS_DATA\lO-159\1015102.D
ACT

25 Jun 2010
BIOMARK3 .M
10-151-2,

8:30 pm

SP Vial:

TIC: 1015102.D\data.ms
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85-SATURATED HYDROCARBONS
Area = 0 -
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Quantitation Report {Not Reviewed)

Data Path : W:\2010\MS DATA\10-159\

bData File : 1015901.D

Acg Cn : 25 Jun 2010 2:28 pm
Operator : ACT

Sample : 10-15%9-1, QCM

Misc :

ALS vial = 2 Sample Multiplier: 1

Quant Time: Jun 25 15:22:47 2010

Quant Method : C:\MSDCHEM\1\METHODS\BIOMARK3.M
Quant Title

QLast Update : Wed May 27 09:43:48 2009
Regponse via : Initial Calibration

Internal Standards R.T. QIon Response Conc Units Dev(Min)

Target Compounds

1)
2)
3)
4)
5)
6)

85-SATURATED HYDROCARBONS 18,329 85 214978 No
n-C17 0.000 85 0
PRISTANE 0.000 85 0
n-Cl8 0.000 85 0
PHYTANE 0.000 85 0
113-SATURATED HYDROCAR. .. 0.000 113 0
ACYCLIC ISOPRENOIDS/AL... =~ 0.000 183 0
C2-NAPHTHALENES - 0.000° 156 0
C3-NAPHTHALENES 19.410 170 129142 No
C4 -NAPHTHALENES 0.000 184 ¢]
PHENANTHRENE /ANTHRACENE 0.000 178 0
BENZONAPHTHIOPHENE 32.116 234 53439 No
DIBENZOTHIOPHENE 22.439 184 128082 No
C1-DIBENZOTHIOPHENE 24,528 198 236956 No
C2-DIBENZOTHIOPHENE 26.494 212 119191 No
C3-DIBENZOTHIOQPHENE 27.990 226 75544 No
C1-PHENANTHRENES 25.362 192 190862 No
C2 -PHENANTHRENES 27.292 206 122396 No
C3-PHENANTHRENES 29.167 220 85106 No
TRITERPANES/HOPANES 41.403 191 1501594 No
HOPANE A 0.000 191 0
HOPANE B 0.000 181 0
14 a(H) STERANES 0.000 217 0
14 b(H) STERANES 0.000 218 0
TRI-AROMATIC STERANES 0.000 231 0
METHYLHOPANES 0.000 205 0
NORHOPANES 0.000 177 ¢]
PYRENE/FLUORANTHENE 28.917 202 30620 No
METHYL PYRENE 30.437 216 15616 No
FLUORENE 0.000 166 o]
BICYCLONAPHTHALENES 0.000 208 0
CHRYSENE 0.000 228 0
C1-CHRYSENE 34.693 242 42801 No
C2-CHRYSENE 0.000 256 0
C3-CHRYSENE g.000 270 0
C4-CHRYSENE 0.000 284 0
SESQUITERPANES 28.330 123 29479 No

Qvalue
Calib
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qualifier out of range (m) = manual integration {+)
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Quantitation Report (Not Reviewed)

Data Path : W:\2010\MS_DATA\10—159\
Data File : 1015%01.D

Acg On : 25 Jun 2010 2:28 pm
Operator : ACT

Sample : 10-159-1, QCM

Misc :

ALS Vial : 2 Sample Multiplier: 1

Quant Time: Jun 25 15:22:47 2010

Quant Method : C:\MSDCHEM\1\METHODS\BIOMARK3.M
Quant Title :

QLast Update : Wed May 27 092:43:48 2009
Regponse via : Initial Calibration

Abundance TTTIC 1015901 Didatams
. 135000
130000 ' '
125000
120000

115000

110000
105000
100000
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90000
85000
80000
75000
70000
65000
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50000
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40000
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30000
25000
20000
15000 )

WAL

5000

0 ||x|||||l||||||||||||:|||||z||«||||l||||||||7{||n||||||

, T 1 ]
Time-> 500 1000 1500 2000 2500 30.00 3500 _ 4000 4500 5000 5500  60.00

BIOMARK3 .M Fri Jun 25 15:33:57 2010 Page: 2





File:
Operatox:

Date Acqguired:
Method File:
Sample Name:
Misc Info:

Abundance

110000
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80000
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60000
5000Q
40000
30000
20000
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MARINE SAFETY LABORATORY GC-MS2 BIOMARKER ANALYSIS

\\Mslserverl\data archive\2010\MS data\10-15911015901.D
ACT

25 Jun 2010
BIOMARK3 .M
10-159-1, QCM

2:28 pm

vial: 2

TIC: 1015801 .D\data.ms
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85-SATURATED HYDROCARBONS
Area = 214978

Abundance
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C2-NAPHTHALENES

Area = 0
Abundance ST T T Y on 156.00 (155.70 to 156.70): 1015901.Ddatams
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C3 -NAPHTHALENES Area = 129142
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PHENANTHRENE /ANTHRACENE
Area = 0

Abundance S "~ 7" lon 178.00 (177.70 to 178.70): 1015901.D\data.ms

8000

7000

6000

5000

4000

3000

2000

1000

137

IlllilllllxllIIII&IIIlIIiIIIlII:IIIIIIIIII‘l!IiIIIIIillll>1|I|||iillIiliIII(IIlIl1l||||

Time--> 21.20 21.40 21.60 21.80 22.00 22.20 22 40 22.60 22.80 23.00 23.20 23.40 23.60 23.80 24.00 24.20 24.40 24.60 24.80 25.00

o
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Cl-DIBENZOTHIOPHENE
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C1-PHENANTHRENES
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Area = 190862
“lon 192.00 (191.70 to 192.70): 1015001.D\datams
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TRITERPANES /HOPANES
Area = 150194

Abundance T "lon 191.00 (190.70 to 191.70): 1015901.D\data.ms
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- 4500

4000

3500

3000

2500

2000

1500

1000

V
500

Ollilll(Illll||l||||||IIIl|Illi|II|I|IIlIi(1|IIlIi£|IIlIIillllllllll||IiliIl|||l|l|'{lll[llllIllIl|l

iﬂﬂ?r?. 39.80 40.00 40.20 40.40 40.60 40.80 41.00 41.20 41.40 41.60 41.80 42.00 42.20 42.40 42.60 42.80 43.00 43.20 43.40 43.60






14 a(H)
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METHYLHOPANES
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198

g 0
Time~>

NORHO PAN ES

‘Abundance
1400

1200

1000

800

600

400

200

LIS I B |

-...35.00

LI T Il S S |

36,00 37.00 3800

IIIIilIIIiII‘lll‘IIIIlsIIIII{IIIllIII(II(IliIIIIII

3900 40,00 41.00 4200 4300 44,00 4500 46.00 47.00 48.00 4900

Area 0
lon 177.00 (176.70 to 177.70): 1015801.D\data.ms

Time-—>

1200

1000

800

600

400

200

PYRENE/ FLUORANTHENE
Abundance

T T T

45, 00

LAt S B B S A S R B B B St

4200 4300 44.00

LENE B B NN S B B B BN St ) S BN B B

3600 3700  38.00

T T T T T T

3000 40.00  41.00

LI B et S N S B B B B R

4600 47.00

Area 30620.1
fon 202.00 {(261.70 to 202.70): 1015801.D\data.ms o

28.919

0

Time-—=> _

II1|llllilIIIlIIIIIl|llllllllll||lll||illlIllIIIIltlIlII\II(IIllIilIIlIl

T
19.00 20.00 21.00 22.00 2300 24.00 2500 26.00 27.00 28.00 29.00 30,00 31.00 32.00 .33.00 3400 3500 36.00






METHYL PYRENE
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CHRYSENE
Area = 0
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C3-CHRYSENE
Area = 0
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MSL. GC-MS2 BIOMARKER ANALYSIS

File: W:\2010\MS_DATA\10-159\1015901.D

Operator: ACT

Date Acguired: 25 Jun 2010 2:28 pm

Method File: BIOMARK3 .M

Sample Name:  10-159-1, QCM ' _ vial: 2
Misc Info:

Abundance TIC: 1015801.D\data.ms
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85-SATURATED HYDROCARBONS
Area = 214978

“lon 85.00 (84.70 to 85.70): 1015801.D\datams
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TRITERPANES/HOPANES
Area = 159601

Abundance T lon 161,00 (190,70 to 191,70) 1015903.Didata.ms
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Data Path

WARLL L @A LWLl SO L

Data File : 1015905.D

: W:\2010\MS_DATA\10-159\ .

Acg On : 25 Jun 2010  4:53 pm
Operator : ACT

Sample : 10-159-5, SP

Misc : .

ALS Vial : 4 Sample Multiplier: 1

Quant Time:
Quant Method

Quant Title
QLast Update : Wed May 27 09:43:48 2009

Response via

Internal Standards

Target Compounds

1)
2)
3}
4)
5)
6)
7)

85-SATURATED HYDROCARBONS

n-Cc17
PRISTANE
n-<i8
PHYTANE

113-SATURATED HYDROCAR. .,
ACYCLIC ISOPRENOIDS/AL. ..

C2-NAPHTHALENES
C3 -NAPHTHALENES

C4 -NAPHTHALENES
PHENANTHRENE /ANTHRACENE
BENZONAPHTHIOPHENE
DIBENZOTHIOPHENE
C1-DIBENZOTHIOPHENE
C2-DIBENZOTHIOPHENE
€3 -DIBENZOTHIOPHENE
C1-PHENANTHRENES

C2 - PHENANTHRENES

C3 - PHENANTHRENES
TRITERPANES /HOPANES
HOPANE A

HOPANE B

14 a(H) STERANES

14 b{H) STERANES .
TRI-AROMATIC STERANES
METHYLHOPANES
NORHOPANES
PYRENE/FLUORANTHENE
METHYL PYRENE
FLUORENE
BICYCLONAPHTHALENES
CHRYSENE

C1-CHRYSENE
C2-CHRYSENE

C3 -CHRYSENE

C4 -CHRYSENE
SESQUITERPANES

Jun 25 17:47:22 2010
C:\MSDCHEM\ 1\METHODS\BIOMARK3 .M

Initial Calibration

c.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
19.41¢
0.000
0.000

32.114

22.438
24.526
26.491
27.988
25.35¢9
27.290
29.167
41.402
0.000
'0.000
0.000
0.000
0.000
0.000
0.000
28.917
30.436
0.000
0.000
0.000
34.693
36.743
0.000
0.000
28.329

NOL xKevieweq)

COoOQ0O0O0OO0O0O0

'—I
w
o
b
[5)
[a BEN|

0
64167
160704
284430
144090
126585
224406
148316
100807
1795439

No

No
No
No
No
No
No
No
No
No

No
No

=
e

[+]
UrguUuopouooon

ZQEARZAZ RS

Qvalue

BIOMARK3.M Fri Jun 25 17:58:29 2010

qualifier out of range {(m)

= manual integration (+)

= signals summed

Page:





L I A LIV NSV LT WTLLy

Data Path : W:\2010\MS_ DATA\10-159\
Data File : 1015905.D

Acg On 1 25 Jun 2010 4:53 pm
Operator : ACT

- Sample : 10-159-5, SP

Misc :
ALS Vial : 4 Sample Multiplier: 1

Quant Time: Jun 25 17:47:22 2010

Quant Method : C:\MSDCHEM\1\METHODS\BIOMARK3 .M
Quant Title

QLast Update : Wed May 27 09:43:48 2009
Response via : Initial Calibration

Abundance TIC: 1015905 Didata.ms
140000
135000
130000
125000
120000
115000
110000
105000
100000

95000
90000
85000
80000
75000
70000
65000
60000
55000
50000
45000{ |
40000
35000
30000

25000

20000

15000

(LA AR

5000 u

LR N I S A AN S B N I N SO S Sty N R B E B IR S SENE SN SR R B B R

{ . l
500 1000 1500 _ 2000 2500 3000 350 4000 450

BIOMARK3.M Fri Jun 25 17:58:31 2010

5000

T T

_35.00

LN S B B B B e p

60.00 .
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MARINE SAFETY LABORATORY GC-MS2 BIOMARKER ANALYSTS

File: \\Mslserverl\data archive\2010\MS data\10-159\1015905.D
Operator: ACT

Date Acqguired: 25 Jun 2010 4:53 pm

Method File: BIOMARK3 .M

Sample Name: 10-15%-5, 58P Vial: 4

Misc Info:

Abundance TIC: 1016905.D\data.ms
110000
100000
90000
80000
70000
60000
50000
40000
30000
20000

10000 | MML M MALEW%UMWMM

bt
0 rrrrYY[rrYYT— T 1 oy Tttt T 1+ [ 7 [ T T T [ T T [t T Tt T

| T
.00 1000 1500 2000 2500  30.00 3500 4000 4500 5000 _ 55.00  60.00

Time--> _

n-Cl17, Pristane,n-C18, Phytane

Abundance lon 85.00 (84.70 to 85.70): 1015905.D\data.ms
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40000

30000

20000
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Time-> .. 2000 2050 2100 2150 2200 _ 2250 23.00 2350  24.00 24.50 2500 . 253

0.672
0.962
0.407
0.582
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Cc17/Cis
Pristane/C17
Phytane/CLl8
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85-SATURATED HYDROCARBONS
Area = 0
““lon 85.00(84.70 to 85.70): 1015905, D\data.ms

Abundance
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50000
40000
30000

20000
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Abundance _ o fon 113.10 (112.80 to 113.80): 1015905 D\datams S
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0 T
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Jdime-> 500 1000  15.00 20.00 2500 3000 35.00 4000 -4500 5000 5500
ACYCLIC ISOPRENOIDS/ALKANES Area = 0
Abundance T D ton 183.20 (182.90 to 183.80). 1015805 Didata.ms )
: 7000
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C2 -NAPHTHALENES
Area = 0

Abundance "~ lon 156,00 {155.70 to 156.70): 1015905.0\data.ms

35000
30000
25000
20000

15000
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5000
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: . T
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C3- NAPHTHALENES Area = -150267

Abundance o ' ~ " lon 170.00 (169.70 to 170.70): 1015805.D\data.ms
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C4 NAPHTHALENES Area = 0

Abundance "~ " lon 184.00 (183.70to 184.70). 1015005 D\datams
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PHENANTHRENE/ANTHRACENE
Area = 0

Abundance DR T lon 178.00 (177.70 {0 178.70): 1015005.D\data.ms
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BENZONAPHTHIOPHENE Area = 64167.2
Abundance T T ion 234.00 (233,70 to 234.70): 1015005.D\datams i
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RED BUTTE CREEK SHORELINE CLEANUP ASSESSMENT
TECHNIQUE (SCAT) SURVEY SUMMARY

This document summarizes the shoreline survey activities conducted in support of the response to the
Red Butte Creek release. It contains:

e A summary of the incident

o A brief description of the field methods

e The areas of survey and their designations

¢ The timeline of survey activities, related to other operations
¢ A summary of the results of surveys

Each topic is covered in order below.

Incident Summary

On June 12, 2010, crude oil was discovered in Red Butte Creek in Salt Lake City County, Utah, (site) that
was found to have originated from a leak in a pipeline in Red Butte Canyon. A preliminary review
indicates that an electrical arc created a hole in the top of the pipe. As a result, approximately 800 barrels
of crude oil were released with approximately 400 barrels reaching Red Butte Creek, some traveling
down Red Butte Creek and collecting in Liberty Park Pond with some sheen escaping into the Jordan
River.

As part of the response activities, shoreline surveys were implemented to identify where and how the
crude oil could be recovered. The summarized resuits of these surveys are provided herein, with a brief
description of the methods.

Shoreline Survey — A Description of Methods

Shoreline Cleanup and Assessment Technique (SCAT) is the standard method for conducting surveys of
oil-affected shorelines during an oil spill response. SCAT has been standardized in guidance provided by
the National Oceanic and Atmospheric Administration.

SCAT activities have several primary purposes in the oil spill response effort:
e Survey oiling extent and degree
¢ Categorize shoreline (and habitat) types
» Identify resources at risk; e.g., ecological, cultural, or recreational

» Find opportunities for cleanup; as importantly, identify where cleanup activities would either be
more damaging than the oil or ineffective.





SCAT is an “on the ground” activity which places teams in the area(s) of oil impact. The SCAT team may
be composed of representatives of the federal and state government, other location stakeholders, and the
responsible party.

The SCAT teams continue shoreline surveys through the response phase, providing information that aids
in efficient operations. The teams continue to monitor throughout the response phase to evaluate
response and recovery, and through cleanup to assess the completion of those activities.

The work products of the SCAT teams typically are documents containing classification of the nature and
extent of oiling; sediment and shoreline types; recommendations for oil recovery or cleanup; habitats and
other features or qualities of the environment surveyed. These results are summarized and tabulated for
the Incident Command. The information is used to develop SCAT classifications, based on standardized
definitions and methods, to express oiling as Very Light, Light, Moderate, or Heavy.

The survey areas are broken into divisions, and divisions into segments. These segments are of a
size/length that is manageable for a SCAT team to conduct its survey in a reasonable length of time. This
formalized approach also provides for uniformity in reporting SCAT data.

SCAT Areas of Impact

The site was divided into six areas, reflecting the different environmental types present within the
response area. Three of these areas were identified by one or more divisions designating different
portions of an area, established for response operations. These divisions (and their alphabetic
designations) were:

o Daylight portions of Red Butte Creek (Divisions A, B, C)’

Liberty Park Pond (Division D)
¢ Jordan River (Divisions E, F)
e Mt. Olivet Cemetery pond (no Division designation; SCAT survey observed no oil)

e Concrete storm water drains (no Division designation; drains were not accessible for SCAT
surveys)

Divisions were further divided into smaller units of survey, or segments. Segments were numbered within
a division (e.g., A-1, A-2).

Timeline of SCAT Surveys

The first SCAT surveys began on June 14, 2010, two days after the release, and continued unti
November 16, 2010, post-cleanup. The SCAT surveys may be separated into three phases, which are

* The portions of Red Butte Creek within the response area that run through culverts were not accessible for SCAT

surveys.

e





linked to cleanup activities and other operational activities: Initial SCAT, Rapid Assessment SCAT and
Maintenance SCAT. The following sections, organized by phase, summarize the results of each survey.

“Initial” SCAT

SCAT activities began two days after the release. The primary goal of this first phase of SCAT surveys
was to identify locations of pooled oil throughout the affected area. A summary of the SCAT surveys and
their results, as well as related events during this period, are as follows:

¢ June 14, 2010. SCAT surveys were conducted in segments A-1, A-2, B-1, B-2, C-1 and C-2 of
Red Butte Creek. Free product was noted in upstream segments A-1, A-2 and B-1. Farther
downstream, in segments B-2, C-1 and C-2, light staining was noted on the banks.

e June 19, 2010. A unique feature of Red Butte Creek is that its hydrology in Salt Lake City is
entirely controlled at the outfall from the upstream Red Butte Reservoir, which lies just northeast
of Salt Lake City. During the spill response, the flow to Red Butte Creek was increased and
decreased, via release from Red Butte Reservoir, as part of the response activities>. On June
19, 2010, flow from Red Butte Reservoir was increased to flush oil down to the Liberty Lake Pond
where it could be contained for recovery operations.

¢ June 20, 2010. Water flow from the Red Butte Reservoir was reduced, and the water level
dropped in Red Butte Creek. A human body was discovered in Red Butte Creek.

e June 21, 2010. SCAT surveys were conducted in segments A-2, B-1, B-2, C-1 and C-2 of Red
Butte Creek and F-1, F-2, F-3, F-4 and F-5 of Jordan River. Pools and bands of crude oil were
noted in portions of Red Butte Creek, with staining in some locations along the bank. In Jordan
River, light staining was noted, sparsely distributed on vegetation adjacent the water.

o June 22, 2010. SCAT surveys were conducted in segment A-1 of Red Butte Creek and division E
of Jordan River. Bands of crude oil staining were noted in portions of Red Butte Creek along the
bank. In Jordan River, light staining was noted, sparsely distributed on vegetation overhanging
the water.

~

“Rapid Assessment” SCAT

In the period from the June 22, 2010 SCAT survey up to July 14, 2010, cleanup crews worked in Red
Butte Creek. After this effort, SCAT surveys were conducted to identify remaining areas needing further
cleanup. Flow to Red Butte Creek was lowered on July 14, 2010, to allow an opportunity to survey the
lower bank and creek bed. A summary of the SCAT survey results, as well as related events and
activities, from this period are summarized in the following:

? For example, water flow (and creek level) was decreased to facilitate weir construction and allow for targeted
cleanup; at other times, increased flow served to fiush oil out of the creek and downstream for recovery in the
Liberty Lake Pond.





e July 14, 2010. Red Butte Creek was in low flow. SCAT surveys were conducted in segments A-
1, A-2, B-1, B-2, C-1 and C-2 of Red Butte Creek. Globules of oil were discovered sporadically in
the sediments throughout Red Butte Creek, and their locations were noted for targeted cleanup
efforts. A recommendation was made by one of the SCAT teams that creek fiow be fluctuated to
attempt to lift remaining free oil out of the sediments. Segments E-1, E-2, E-3, E-4, E-5, F-1°, F-
3, F-4 and F-5 of Jordan River were surveyed and no oil was observed in any location.

e July 15, 2010. Flow in Red Butte Creek was increased on this day to flush oil from Red Butte
Creek.

e July 16, 2010. Red Butte Creek returned to low flow conditions. SCAT surveys were conducted
in segments A-1, A-2, B-1, B-2, C-1 and C-2 of Red Butte Creek. SCAT teams deployed to
conduct “rapid assessments”, searching for those areas of Red Butte Creek where oil remained
as globules or free product, exposed by (resumed) low flow conditions. Surface and subsurface
oiling were differentiated on the SCAT survey forms. Bands of crude oil staining were noted in
portions of Red Butte Creek along the bank, in addition to some areas where free product was
observed as rocks, sediments, and vegetation were disturbed. Those areas where oil remained
were noted and cleanup crews were depioyed for targeted efforts in those locations. Permission
to access segment F-2 of Jordan River was granted; no oil was observed there.

e July 20, 2010. A second “rapid assessment” SCAT survey was conducted after additional
cleanup activities. SCAT surveys were conducted in segments A-1, A-2, B-1, B-2, C-1 and C-2 of
Red Butte Creek. Results were similar to those reported from the July 16, 2010 SCAT surveys.
Bands of crude oil staining were noted in portions of Red Butte Creek along the bank, in addition
to some areas where free product was observed as rocks, sediments, and vegetation were
disturbed. Those areas where oil remained were noted and cleanup crews were deployed for
targeted efforts in those locations. Notes from the SCAT survey forms indicated that oiling was
primarily localized areas containing some free product, or “hotspots”. These were identified as
“points of interest” for cleanup crews. In segment A-2, the SCAT team noted new growth
emerging from trees that had been cut as part of the cleanup efforts.

“Maintenance” SCAT

From late July through November, 2010, SCAT surveys were conducted in Red Butte Creek to identify
any remaining areas requiring cleanup. Some of these surveys included representatives from
governmental agencies, consultants for Chevron Pipeline, and other interested parties; others were
performed solely by consultants for Chevron Pipeline. During SCAT surveys, the teams would walk the
length of Red Butte Creek from 900 East to the release site. The teams would examine selected portions
of Red Butte Creek for signs of sheen and free oil in sediment.

SCAT surveys conducted with representatives from governmental agencies were conducted on July 30,
August 9 and 11, and November 16, 2010. Notable observations and events during this period are
summarized in the following:

* Jordan River segment F-2 was not surveyed because permission to access to the property could not be obtained
in a timely fashion.





o July 30, 2010. Over 50 areas were identified within Red Butte Creek that required additional
cleaning. Cleanup crews were mobilized to these locations; Chevron Pipeline and their
consultants supervised the cleanup efforts.

« August 9 and 11, 2010. During the August SCAT surveys personnel from Utah Division of Water
Quality and Sait Lake Valley Health Department identified a cobble bar in Miller Park that
released free oil when its sediment was disturbed. These agency representatives agreed that
Chevron Pipeline should leave the cobble bar undisturbed for long term observation. Several
other areas were encountered where sheen was observed when the sediment was disturbed.
However, all parties in the SCAT team agreed that because of concerns about slope stability, no
further cleaning should take undertaken in these locations.

o November 16, 2010. Heavy, sustained rains in November resulted in flows and water levels in
Red Buite Creek comparable to those observed during the release. During this survey, three
areas were discovered which required additional cleaning. On November 17 and 18, 2010, crews
operating returned to these areas to conduct additional cleanup operations.

SCAT surveys and observations of the boom located at the three Red Butte Creek outlets at the
Jordan River and Liberty Lake Pond, were performed by Chevron Pipeline consultants throughout the
period from August through November, 2010. The SCAT surveys of Red Butte Creek (from 900 East
to the release site) and boom observations occurred daily from August 16 through October 17, 2010
and weekly from October 24 through November 23, 2010. The surveys noted any areas of newly
exposed sediment and root masses containing visible oil. In all situations, cleanup crews were
mobilized to these locations and cleanup was completed.
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! Waste Quantity Scale Wt
Box Number Container Type ‘Waste Description (Cubic Yards) Location of Waste |Shipment Date manifest Number Gen|Tran| Fac | Inv (Ib)
R20047 20 Pad 20 6/28/2010{003050198 FLE X X X X 5700
R30095RT 20 Pad 20 6/28/2010/003050198 FLE X X X X -
5109 20 Dirt 10 7/2/2010|003050199 FLE X X X 28840
4739 20.Pads Boom 20 6/28/2010(003050200 FLE X X X 8160
4742 20 Pads Boom 20 6/28/2010/003050200 FLE X X X -
474720 cu Roll-top dirt 10 6/25/2010/003050201 FLE X X X x | 27420
R18003BB 20, Dirt 10 6/24/2010]003050376 FLE X X X 29400
6517 20| Dirt 10 6/24/2010/003050377 FLE X X X 36020
899 20 Dirt 10 6/24/2010/003050378 FLE X X X X 29140
R1871 20!Dirt 10 6/24/2010/003050379 FLE X X X X 30860
2166|20 cu Vacuum Box  [dirt 10 6/23/2010{003050380 FLE X X x | 36900
0575)20 cu Roll-tarp Dirt 15 6/23/2010/003050381 FLE X X X X | 29780
1402|20 cu dirt 10 6/23/2010/003050382 FLE X X X X 24740
258167(20 Cu Pads Boom 20 6/24/2010/003050383 FLE X X X X 12160
R 1834 25|pads booms 20 6/24/2010/003050383 FLE X X X X -
4753 20,boom 20 6/29/2010/003050384 FLE X X X X 2320
R26540 20 boom 20 6/29/2010|003050384 FLE X X X X ---
4755 20 boom 20 6/29/2010|003050385 FLE X X X X 4540
R1871 20, boom 20 6/29/2010|003050385 FLE X X X X -
5123|20 cu Hard top }.dirt 15 6/28/2010|003050386 FLE X X 25900
B 4676 20 pad boom 20 6/28/2010]003050387 FLE x | x | x 6680
4927|120 cu Pad Boom 20 6/28/2010/003050387 FLE X X X -
0571|20 cu Roll-tarp dirt 20|Red Butte 6/21/2010{003050430 FLE X X X 13900
4755120 Hard Top Dirt 15|Red Butte 6/21/2010{003050430 FLE X X X -
651920 cu Roll-tarp Boom Pads 201500 East 1050 S 6/21/2010(003050431 FLE X X X 25860
0576(25 cu yd hard-top |booms pads 89 th west 1250 S 6/21/2010(003050447 FLE X X x | 16900
473625 cu 25 6/21/2010{003050448 FLE X X X 6020
6518|25 cu roll-tarp .pad booms garbage 5 6/21/2010/003050448 FLE X X X -—
474820 cu Roll-Top |Pads Boom 12|Liberty 6/21/2010|003050449 FLE X X X 6140
475125 cu Roll-Top dirt 10|Red Butte 6/21/2010/003050449 FLE X X X -
057225 cu Roll-tarp dirt/debris 10 6/21/2010/003050450 FLE X X x | 21320
6300!20 cu vacuum Box dirt 10 6/23/2010{003050451 FLE X X X 36820
030584|20 cu yd Roll-top Booms rags garbage 71900 S 1000 W 6/22/2010|003050452 FLE X X x | 35060
R18003ml |25 cu Roll-Tarp mostly boom pad soil 10 6/22/2010(003050452 FLE X X X
7194125 cu Roll-Tarp Pad Boom 20 6/22/2010{003050453 FLE X X X 5960
R20054|20 cu boom pads 20 6/22/2010/003050453 FLE X X X -
140520 cu dirt 10 6/22/2010|003050454 FLE X X X 24220
4742|120 cu booms pads 20 6/22/2010|003050454 FLE X X X -
2167|20 cu vacuum Box  |[dirt 10 6/23/2010/003050455 FLE X X X 14220
27899320 cu vacuum Box  dirt 10 6/23/2010|003050456 FLE X X 21440
R18036ML{25 cu roll-Tarp 10 6/28/2010|003050457 FLE X X X 20200
R26541|25 cu Roll-Tarp 1Dirt/R0ck 10 6/28/2010/003050458 FLE X X X 37000
5182 20;soi| 10 6/30/2010|003050459 FLE X X 25260
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20054 20|soil 10 6/30/2010(003050460 FLE X X X 27640
4751 20|boom pads 20 6/30/2010/003050461 FLE X X X 3260
R18108BB 20iboom pads 20 6/30/2010/003050461 FLE X X X -—
8997 20iboom 20 6/30/2010/003050462 FLE X X X X 16000
30584 20/ boom 20 6/30/2010{003050462 FLE X X X X -
R2221BB 20|dirt 10 6/30/2010/003050463 FLE X X X 26060
4934 20 17 6/30/2010{003050464 FLE X X X 34240
R18309 20 dirt 10 7/7/2010(003050465 FLE X X 25700
4745 20 .boom 20 7/7/2010{003050466 FLE X X 7880
CHRT 25846 25|boom 20 7/7/2010|003050466 FLE X X -
8509 20|boom 20 7/7/2010(003050467 FLE X X 6900
R20051 20|boom 20 7/7/2010/003050467 FLE X X -
4741 20|boom 20 7/6/2010/003050468 FLE X X 18220
18203 20 boom 20 7/6/2010(003050468 FLE X X -
R1834 20 soil 18 6/29/2010{003050469 FLE X X X 26660
0575 20 soil 10 6/29/2010{003050470 FLE X X X 29680
R1864ML |25 Cu Roll-top soil 10 6/29/2010|003050471 FLE X X X 31560
0572 20/(dirt 10 7/6/2010(003050473 FLE X X 14680
0575 20|boom 20 7/6/2010{003050474 FLE X X 5260
1405 20/boom 20 7/6/2010/003050474 FLE X X ---
CLHA250319 25 20 7/6/2010/003050475 FLE X X 4200
R18036 25, 20 7/6/2010/003050475 FLE X X ---
R18375 20 dirt 10 7/6/2010/003050476 FLE X X 25620
4976 20,dirt 10 7/2/2010(003050477 FLE X X X 28540
0571 20 boom 20 7/1/2010|003050479 FLE X X X 5920
26542 20/ boom 20 7/1/2010|003050479 FLE X X X -
1407 20;boom 20 7/6/2010/003050480 FLE X X 8900
25770 20 boom 20 7/6/2010/003050480 FLE X X -
1402 20.boom 20 7/6/2010/003050481 FLE X X 8360
274730 20|boom 20 7/6/2010(003050481 FLE X X -
278940 20|boom 20 7/6/2010|003050482 FLE X X 2860
279611 20|boom 20 7/6/2010{003050482 FLE X X -
4753 20:boom 20 7/6/2010|003050483 FLE X X 4440
4755 20 boom 20 7/6/2010(003050483 FLE X X -
R18300 ml 20(dirt 10 7/6/2010|003050484 FLE X X 20500
278993 |Vacuum Box 20cu dirt 10 7/20/2010/003050485 FLE X X X 19220
25039 20| dirt 10 6/29/2010|003050486 FLE X X X 27800
1391 20 boom 20 7/7/2010(003050488 FLE X X 17380
6516 20 boom 20 7/7/2010(003050488 FLE X X -
4748 ZO}boom 20 7/6/2010/003050489 FLE X X 5360
25816725 cu Roll-top Pad Boom 20]Liberty Park 7/6/2010(003050489 FLE X X -
6517|25 cu Roll-Tarp Boom pads 20|Va Hospital 6/30/2010(003050490 FLE X X X 7960
7194 20|Boom 20 6/30/2010{003050490 FLE X X X -
26540 20:booms 20 7/6/2010!003050491 FLE X X 3860
26541 20;boom 20 7/6/2010|003050491 FLE X X ---






250327 ZOEboom 20 6/30/2010|003050492 FLE X X X 11640
258139 203 boom 20 6/30/2010]003050492 FLE X X X -
1402 20 dirt 10 6/30/2010|003050493 FLE X X X X 28300
258165 20 boom pads 20 6/28/2010|003050494 FLE X X X X 4560
274702 20,boom pads 20 6/28/2010(003050494 FLE x | x | x| x| —
R26539 20!dirt 10 6/30/2010(003050495 FLE X X X 10100
5001 20! dirt 10 6/29/2010|003050496 FLE X X X 24960
6034 20/(dirt 10 6/29/2010|003050497 FLE X X X X 26560
1405 20 Pad Boom 20 6/27/2010|003050498 FLE X X X X 9680
6518 20|Pad Boom 20 6/27/2010|003050498 FLE X X X X --
1405 20 20 6/28/2010|003050538 FLE
6518]25Cu roll-tarp 20 6/28/2010|003050538 FLE
276101 20, dirt 10 7/9/2010|003107186 FLE X X 11200
1402 ZOLboom 20 7/9/2010(003107187 FLE X X 5260
CHLA258028 ZS{dirt 10 7/9/2010(003107188 FLE X X 2700
1405 20 boom 20 7/8/2010{003107189 FLE X X X 9300
4736 20'boom 20 7/8/2010{003107189 FLE X X X -
276657 |Vacuum Box 20cu dirt 10 7/8/2010/003107190 FLE X X 28420
4747 20 booms rags garbage 20 7/8/2010/003107191 FLE X X 4940
258256 CH 20 booms rags garbage 20 7/8/2010/003107191 FLE X X -
4676 20 boom 20 7/8/2010/003107192 FLE X X 19400
5063 20:boom 20 7/8/2010/003107192 FLE X X -
276409 20 dirt 10 7/8/2010/003107193 FLE X X X 29200
4751 20 boom pads 20 7/8/2010/003107194 FLE X X 11220
258165 20.boom pads 20 7/8/2010/003107194 FLE X X ---
276689 20(dirt 10 7/8/2010|003107195 FLE X X X 32200
0571 20|boom pads 20 7/19/2010|003107196 FLE X X X 5280
2654 20 boom pads 20 7/19/2010/003107196 FLE X X X -
1402 20 dirt 10 7/16/2010/003107197 FLE X X X 32460
7194 20 dirt 10 7/13/2010|003107198 FLE X X X 28080
1402 20,boom pads 20 7/12/2010/003107199 FLE X X X 4980
R18003 20 :boom pads 20 7/12/2010{003107199 FLE X X X -
6519 20,boom pads 20 7/12/2010|003107200 FLE X X 4380
258029 20 boom pads 20 7/12/2010/003107200 FLE X X -
1391 20 boom pads 20 7/19/2010/003107201 FLE X X X 3600
1395 20 . boom pads 20 7/19/2010/003107201 FLE X X X —
0576 20|boom pads 20 7/20/2010|003107202 FLE X X X 4180
4747 20 boom pads 20 7/20/2010{003107202 FLE X X X -
1393 20 boom pads 20 7/20/2010|003107203 FLE X X X 5040
T 7194 20 boom pads 20 7/20/2010{003107203 FLE x | x| x
497925 cu Roll top dirt 17 |Red Butte 7/7/2010]003107204 FLE X X 33360
5191 20|dirt 10 7/7/2010/003107205 FLE X X 31220
8510 20| dirt 10 7/15/2010(003107206 FLE X X X 26600
6519 20 dirt 10 7/13/2010|003107207 FLE X X X 27900
1397 20tdirt 10 7/15/2010|003107208 FLE X X X 31620
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4741 ZO[boom pads 20 7/16/2010{003107209 FLE X X X 6340
410398 ZOlboom pads 20 7/16/2010(003107209 FLE X X X -
0573 20‘dirt 10 7/15/2010|003107210 FLE X X X 32820
0571 20 |boom pads 20 7/15/2010/003107211 FLE X X X 4080
7194 20|boom pads 20 o 7/15/2010/003107211 FLE X X X -
8510 20|dirt 10 7/9/2010/003107212 FLE - X X X 840
0571 20|boom pads 20 7/12/2010|003107214 FLE X X X 2660
4745 20 boom pads 20 7/12/2010/003107214 FLE X X b -
8510 20 boom pads 20 7/19/2010/003107215 FLE X X X 6480
CLHA250082CH 20 |boom pads 20 7/19/2010/003107215 FLE X X X -
4755 20|boom pads 20 7/12/2010|003107216 FLE X X X 2940
6517 20|boom pads 20 7/12/2010|003107216 FLE X X X -
276081RR Vacuum Box 20cu dirt 10 7/14/2010(003107217 FLE X X X 6960
276128RR|Vacuum Box 20cu dirt 10 7/14/2010{003107218 FLE X X X 6300
1405 20|boom pads 20 7/13/2010{003107219 FLE b X X 6600
4747 20|boom pads 20 7/13/2010,003107219 FLE X X X -
1396 20 boom pads 20 8/2/2010|003107223 FLE X X 4900
0571 20 boom pads 20 8/2/2010(003107223 FLE X X -
1408 20:boom pads 20 7/29/2010/003107224 FLE X X 2760
4751 20 boom pads 20 8/5/2010{003107225 FLE X X 2980
4755 20 boom pads 20 8/5/2010{003107225 FLE X X -
1395 20 boom pads i 20 8/5/2010/003107226 FLE X X 7180
1406 20|boom pads 20 8/5/2010|003107226 FLE X X -
4745 20|boom pads 20 7/20/2010/003107227 FLE X X X 4700
274705 20|boom pads 20 7/20/2010|003107227 FLE X X X ---
1395 20,boom pads 20 7/23/2010|003107228 FLE X X 39400
4741 20,boom pads 20 7/20/2010|003107229 FLE X X X 3520
274702RR 20|boom pads 20 7/20/2010|003107229 FLE X X X ---
279297RR 20/dirt 10 7/15/2010/003107241 FLE X X X 43120
4745 20|dirt 10 7/14/2010/003107242 FLE X X X 30260
6519 20, dirt 10 7/14/2010|003107243 FLE X X X 33940
2167 20 dirt 10 7/15/2010/003107244 FLE X X X 12220
276622 20,dirt 10 7/15/2010/003107245 FLE X X X 120
4692 20 |\wood & debris 20 7/21/2010/003107246 FLE X X X 3800
4753 20|wood & debris 20 7/21/2010/003107246 FLE X X X -
0572 20 wood & debris 20 7/21/2010|003107247 FLE X X X 4980
1387 20 wood & debris 20 7/21/2010|003107247 FLE X X X -
0571 20 wood & debris 20 7/21/2010/003107248 FLE X X X 9300
1406 20 wood & debris 20 7/21/2010(003107248 FLE X X X -
4747 20|boom pads 20 7/22/2010;003107249 FLE X X X . 3660
6519 20|boom pads 20 7/22/2010/003107249 FLE X X X -
276092 20soil, debris, water 20 8/25/2010/003107250 FLE X X 39440
279338RR 20 boom pads 20 7/20/2010|003107252 FLE X X X 15720
4739 201boom pads 20 8/3/2010({003107496 FLE X X 5600
255085 ZOJboom pads 20 8/3/2010,003107496 FLE X X -
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1397 20 boom pads 20 8/3/2010/003107497 FLE X X 4720
1393 20/boom pads 20 8/3/2010/003107497 FLE X X ---
6518 20|boom pads 20 8/4/2010{003107498 FLE X X 3960
4747 20:boom pads 20 8/4/2010/003107498 FLE X X -
| 4753 20'boom pads 20 8/4/2010/003107499 FLE X X 3880
4742 20 boom pads 20 8/4/2010/003107499 FLE x x
276689RR 20:soil, debris, water 20 7/27/2010|003394460 FLE X
0576 20;boom pads 20 7/27/2010,003394461 FLE X X 5240
1405 20 boom pads 20 7/27/2010{003394461 FLE X X ---
6519 20|dirt 10 7/28/2010{003394462 FLE X X 4460
6517 20 boom pads 20 7/28/2010/003394463 FLE X X 2420
4755 20|dirt 20 7/28/2010{003394463 FLE X X -
1402 20 dirt 20 7/28/2010{003394464 FLE X X 4800
1391 20,boom pads 20 7/29/2010{003394465 FLE X X 6760
550 20|boom pads 20 7/29/2010|003394465 FLE X X -
4739 20,boom pads 20 9/1/2010|003394466 FLE X X 620
4736 20 boom pads 20 9/2/2010,003394471 FLE X X 43860
7194 20 boom pads 20 8/31/2010{003394472 FLE X X 25000
4745 20.boom pads 20 8/26/2010/003394475 FLE X X 6980
0571 20 :boom pads 20 8/27/2010/003394476 FLE X X 1960
4741 20 boom pads 20 8/26/2010/003394477 FLE X X 680
6518 20|boom pads 20 B 8/26/2010/003394478 FLE X X 4280
1408 ) 20 boom pads 20 7 8/26/2010|003394478 FLE X X -
6516 20 boom pads 20 8/6/2010|003394482 FLE X X 5780
7194 20 boom pads 20 8/6/2010|003394482 FLE X X -
4741 20!dirt 10 8/6/2010({003394483 FLE X X 3600
0572 20 boom pads 20 8/6/2010/003394484 FLE X X 3860
4748 20 boom pads 20 8/6/2010{003394484 FLE X X -
0575 20 boom pads 20 8/5/2010|003394485 FLE X X 6460
0576 20,boom pads 20 8/5/2010(003394485 FLE X X ---
2166 20 dirt 10 8/25/2010]003394486 FLE X X 14560
V2540 | Vacuum Box 20cu dirt 20 7/29/2010/003394487 FLE X X 11380
276571 {Vacuum Box 20cu dirt 20 7/29/2010/003394488 FLE X X 21920
1402 20|boom pads 20 10/8/2010|003423069 FLE X
0575 Zolboom pads 20 9/14/2010{003423214 FLE X
2166 ZOTboom pads 20 9/9/2010,003423215 FLE X X 16240
2167 20,boom pads 20 9/10/2010{003423216 FLE X X 18260
7194 20 boom pads 20 9/15/2010(003423229 FLE X X 30620
1402 20/boom pads 20 9/16/2010{003423230 FLE X X 4880
1397 20|boom pads 20 9/16/2010|003423231 FLE X X 27080
20, boom pads 20 9/20/2010|003423232 FLE X
20 boom pads 20 003423234 FLE X
4734 20 boom pads 20 9/8/2010({003423235 FLE X X 38800
20|boom pads 20 003423236 FLE X
1406 20|boom pads 20 9/17/2010(003423237 FLE X X 30140
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1395 20|boom pads 20 9/15/2010|003423238 FLE X X 27140
1397 20|boom pads 20 9/14/2010{003423239 FLE X X 24320
1397 20:boom pads 20 9/8/2010/003423240 FLE X X 35380
1406 20|boom pads 20 9/7/2010|003423241 FLE X X 36700
7194 20|boom pads 20 9/8/2010(003423242 FLE X X 33180
4743 20|boom pads 20 9/22/2010;003423244 FLE X
0575 20 boom pads 20 9/22/2010/003423245 FLE X
4743 20 boom pads 20 9/22/2010/003423246 FLE X
1390 20|boom pads 20 003423247 FLE X
1406 20|boom pads 20 9/14/2010|003423248 FLE X X 31940
1403 20:boom pads 20 9/21/2010|003423249 FLE X

20 ,boom pads 20 9/14/2010{003423250 FLE X
7194 20|boom pads 20 9/13/2010,003423251 FLE X X 22400
1406 20|boom pads 20 9/10/2010|003423252 FLE X X 22840
6516 20|boom pads 20 9/9/2010(003423253 FLE X X 45720
6517 20,boom pads 20 9/9/2010|003423254 FLE X X 34880
26540 L(Ydirt 20 8/6/2010|003956189 FLE X X 4200
25786 25 |dirt 20 8/6/2010/003956208 FLE X X 18180
25991 25 |dirt 20 8/4/2010]003956211 FLE X X 12380
0573 20 boom pads 20 8/24/2010/003956310 FLE X X 10180
1400 20, boom pads 20 8/24/2010/003956310 FLE X X -
6516 20 boom pads 20 9/2/2010|003956311 FLE X X 32720
4741 20|boom pads 20 10/8/2010/003956327 FLE X
4739 20|boom pads 20 9/3/2010,003956329 FLE X X 34580
6517 20 boom pads 20 9/3/2010|003956330 FLE X X 29860
4736 20 boom pads 20 8/25/2010|003956331 FLE X X 6680
1402 20 boom pads 20 8/25/2010|003956331 FLE X X ---
1400 20|boom pads 20 9/3/2010/003956332 FLE X X 34880
5063 20|dirt 10 6/24/2010/007092555 JIK X X X 23440
500120 cu roll-tarp dirt 15|Red Butte 6/23/2010/007092556 JIK X X X 21020
057625 roll top boom 20 6/25/2010|007092557 JJK X X X 3860
4741120 cu boom 20 6/25/2010{007092557 JIK X X X -
030589 20,boom 20 6/25/2010|007092558 JJK X X X 35580

R30095RT|25 Roll Top boom 20 6/25/2010({007092558 JJK X X X --
4692 20 boom pads 20 6/25/2010|007092559 JJK X X X 6280
4758 20|boom pads 20 6/25/2010{007092559 JJK X X X -
5123|120 cu dirt 10 6/23/2010|007092560 JIK X X X 28520
1396 20|boom 20 7/9/2010|007092564 JIK X X X 3440
6518 20,boom 20 7/9/2010|007092564 JIK X X X -
0576 20’;boom 20 7/8/2010(007092565 JIK X X X 6060
5159 ZOfboom 20 7/8/2010{007092565 JIK X X X -
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Truck Number |Container Type Waste Description (Cubic Yards})|Location of Waste |Shipment Date manifest Number Gen Tran| Fac | Inv {Ib)

49| Dump Truck Spill Site Contam. Soil 15.0 9/2/2010|003420621 FLE X 40600
41|Dump Truck Spill Site Contam. Soil 15.3 9/2/2010/003420622 FLE X 41420
47 Dump Truck Spill Site Contam. Soil 14.9 9/2/2010|003420623 FLE X 40120
35|Dump Truck Spill Site Contam. Soil 14.8 9/2/20101003420624 FLE X 39940
41{Dump Truck Spill Site Contam. Soil 14.1 9/2/2010/003420625 FLE X 38100
49|Dump Truck Spill Site Contam. Soil 15.1 9/2/2010{003420626 FLE X 40900
47 |Dump Truck Spill Site Contam. Soil 15.2 9/2/2010{003420627 FLE X 41040
35|Dump Truck Spill Site Contam. Soil 14.9 9/2/2010{003420628 FLE X 40100
47 |Dump Truck Spill Site Contam. Soil 12.3 9/1/2010(003420629 FLE X 33320
35/Dump Truck Spill Site Contam. Soil 145 9/1/2010(003420630 FLE X 39100
41| Dump Truck Spill Site Contam. Soil 134 9/1/2010(003420631 FLE X 36300
47|Dump Truck Spill Site Contam. Soil 15.0 9/1/2010{003420632 FLE X 40380
49 |Dump Truck Spill Site Contam. Soil 14.2 9/1/2010{003420633 FLE X 38440
_49/Dump Truck Spill Site Contam. Soil B 15.4 9/1/2010{003420634 FLE X 41480
) 41{Dump Truck Spill Site Contam. Soil 14.8 9/1/2010|003420635 FLE X 39960
35|Dump Truck Spill Site Contam. Soil 12.4 9/1/2010|003420636 FLE X 33440
49Dump Truck Spill Site Contam. Soil 14.0 8/31/2010|003420637 FLE X 37760
41 |Dump Truck Spill Site Contam. Soil 15.5 8/31/2010|003420638 FLE X 41780
47 |Dump Truck Spill Site Contam. Soil 14.3 8/31/2010|003420639 FLE X 38560
49 Dump Truck Spill Site Contam. Soil 14.1 8/31/2010|003420640 FLE X 38180
35/Dump Truck Spitl Site Contam. Soil 14.8 8/31/2010|003420641 FLE X 39840
41 |Dbump Truck Spiil Site Contam. Soil 14.1 8/31/2010|003420642 FLE X 38120
47 | Dump Truck Spill Site Contam. Soil 14.0 8/31/2010|003420643 FLE X 37840
35{Dump Truck Spill Site Contam. Soil 14.0 8/31/2010|003420644 FLE X 37840
47|Dump Truck Spill Site Contam. Soil 13.4 8/19/2010|003420659 FLE X 36060
35|Dump Truck Spill Site Contam. Soil 134 8/19/2010|003420660 FLE X 36080
89/Dump Truck Spill Site Contam. Soil 14.2 8/19/2010|003420661 FLE X 38260
49|Dump Truck Spill Site Contam. Soil 11.3 8/19/2010/003420662 FLE X 30580
49|Dump Truck Spill Site Contam. Soil 10.0 8/18/2010|003420663 FLE X 27020
85|Dump Truck Spill Site Contam. Soil 15.2 8/18/2010{003420664 FLE X 41100
89|Dump Truck Spill Site Contam. Soil 13.0] 8/18/2010{003420665 FLE X 35200
47 |Dump Truck Spill Site Contam. Soil 121 8/18/2010(003420666 FLE X 32640
35 {Dump Truck Spill Site Contam. Soil 12.5 8/18/2010{003420667 FLE X 33640
85|Dump Truck Spill Site Contam. Soil 15.2 8/19/2010|003420668 FLE X 41080
35|Dump Truck Spill Site Contam. Soil 12.3 8/20/2010|003420679 FLE X 33160
89|Dump Truck Spill Site Contam. Soil 14.8 8/20/2010|003420680 FLE X 40040
47| Dump Truck Spill Site Contam. Soil 121 8/20/2010003420681 FLE X 32540
49 |Dump Truck Spill Site Contam. Soil 11.4 8/20/2010|003420682 FLE X 30820
85|Dump Truck Spill Site Contam. Soil 15.3 8/20/2010|003420683 FLE X 41440
91|Dump Truck Spill Site Contam. Soil 14.7 8/20/2010{003420684 FLE X 39760
47| Dump Truck Spill Site Contam. Soil 11.7 8/20/2010{003420685 FLE X 31680
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35 |Dump Truck Spill Site Contam. Soil 11.1 8/20/2010|003420686 FLE X 29880
91|Dump Truck Spill Site Contam. Soil 12.6 8/19/2010{003420687 FLE X 34000
89|Dump Truck Spill Site Contam. Soil 12.7 8/19/2010(003420688 FLE X 34260
91| Dump Truck Spill Site Contam. Soil 14.4 8/20/2010{003420689 FLE X 38760
85|Dump Truck Spill Site Contam. Soil 14.7 8/20/2010|003420690 FLE X 39720
49|Dump Truck Spill Site Contam. Soil 12.3 8/20/2010|003420691 FLE X 33220
85|Dump Truck Spill Site Contam. Soil 15.4 8/23/2010003420692 FLE X 41540
47|Dump Truck Spill Site Contam. Soil 12.6 8/23/2010|003420693 FLE X 34000
89(Dump Truck Spill Site Cantam. Soil 13.5 8/23/2010003420694 FLE X 36360
49| Dump Truck Spill Site Contam. Soil 14.7 8/23/2010|003420695 FLE X 39740
91|Dump Truck Spill Site Contam. Soil 15.5 8/23/2010{003420696 FLE X 41720
47 |Dump Truck Spill Site Contam. Soil 13.0 8/26/2010|003420700 FLE X 35000
35|Dump Truck Spill Site Contam. Soil 125 8/26/2010|003420701 FLE X 33760
47{Dump Truck Spill Site Contam. Soil 13.6 8/26/2010(003420702 FLE X 36840
47 \Dump Truck Spill Site Contam. Soil 14.9 8/27/2010|003420703 FLE X 40320
35|Dump Truck Spill Site Contam. Soil 123 8/27/2010|003420704 FLE X 33140
35|Dump Truck Spill Site Contam. Soil 13.6 8/27/2010|003420705 FLE X 36660
47 Dump Truck Spiil Site Contam. Soil 13.2 8/27/2010|003420706 FLE X 35580
49|Dump Truck Spill Site Contam. Soil 12.5 8/30/2010|003420707 FLE X 33780
47 Dump Truck Spill Site Contam. Soil 13.6 8/30/2010,003420708 FLE X 36660
35|Dump Truck Spill Site Contam. Soil 13.0 8/30/2010{003420709 FLE X 35080
47|Dump Truck Spill Site Contam. Soil 12.6 8/30/2010|003420710 FLE X 33960
41|Dump Truck Spill Site Contam. Soil 14.2 8/30/2010|003420711 FLE X 38260
41 |Dump Truck Spill Site Contam. Soil 13.4 8/30/2010|003420712 FLE X 36100
35{Dump Truck Spill Site Contam. Soil 127 8/30/2010{003420713 FLE X 34380 |
49|Dump Truck Spill Site Contam. Soil 13.7 8/30/2010|003420714 FLE X 37100
35|Dump Truck Spill Site Contam. Soil 12.8 8/26/2010|003420716 FLE X 34560
91|Dump Truck Spill Site Contam. Soil 14.5 8/23/2010|003420717 FLE X 39160
85 Dump Truck Spill Site Contam. Soil 14.9 8/23/2010(003420718 FLE X 40220
47|Dump Truck Spill Site Contam. Soil 13.9 8/23/2010(003420719 FLE X 37560
49| Dump Truck Spill Site Contam. Soil 11.9 8/23/2010]003420720 FLE X 32000 !
35|Dump Truck "|Spill Site Contam. Soil 12.7 8/23/2010|003420721 FLE X 34180
89 Dump Truck Spill Site Contam. Soil 14.2 8/23/2010{003420722 FLE X 38220
35Dump Truck Spill Site Contam. Soil 140 8/23/2010(|003420723 FLE X 37740
35|Dump Truck Spill Site Contam. Soil 12.8 8/25/2010|003420724 FLE X 34600
47|Dump Truck Spill Site Contam. Soil 139 8/24/2010|003420725 FLE X 37660
35|Dump Truck Spill Site Contam. Soil 12.2 8/24/2010(003420726FLE X 33000
47|Dump Truck Spill Site Contam. Soil 13.6 8/24/2010{003420727FLE X 36620
35|Dump Truck Spill Site Contam. Soil 15.8 8/24/2010|003420728 FLE X 42600
47 |Dump Truck Spill Site Contam. Soil 13.0 8/25/2010{003420729 FLE X 35140
35|Dump Truck Spill Site Contam. Soil 13.2 8/25/2010|003420730 FLE X 35620
47 Dump Truck Spill Site Contam. Soil 13.8 8/25/2010/003420731 FLE X 37320
89 |Dump Truck Spill Site Contam. Soil 13.6 8/18/2010|003420983 FLE X 36800 l
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8A|Dump Truck Spill Site Contam. Soil 26.0 8/26/2010(003423048 FLE X 70240
9A|Dump Truck Spill Site Contam. Soil 27.3 8/26/2010|003423049 FLE X 73580
89 |Dump Truck Spill Site Contam. Soil 135 8/6/2010|003956074 FLE X 36560
65|Dump Truck Spill Site Contam. Soil 115 8/6/2010|003956075 FLE X 31000
93 | Dump Truck Spill Site Contam. Soil 13.2 8/6/2010|003956076 FLE X 35580
47{Dump Truck Spill Site Contam. Saoil 11.8 8/6/2010{003956077 FLE X 31800
49, Dump Truck Spill Site Contam. Soil 9.8 8/6/2010|003956078 FLE X 26540
91|Dump Truck Spitl Site Contam. Soil 10.6 8/18/2010|003956079 FLE X 28520
49|Dump Truck Spill Site Contam. Soil 8.2 8/18/2010|003956080 FLE X 22080
85|Dump Truck Spill Site Contam. Soil 12.3 8/18/2010|003956081 FLE X 33120
47|Dump Truck Spill Site Contam. Soil 12.2 8/18/2010(003956082 FLE X 33060
35{Dump Truck Spill Site Contam. Soil 11.4 8/18/2010(003956083 FLE X 30720
91|Dump Truck Spill Site Contam. Soil 12.3 8/18/2010|003956084 FLE X 33100
91|Dump Truck Spill Site Contam. Soil 145 8/6/2010,003956086 FLE X 39100
142 |Dump Truck Spill Site Contam. Soil 14.0 8/6/2010{003956087 FLE X 37680
144 |Dump Truck Spill Site Contam. Soil 13.9 8/6/2010|003956088 FLE X 37440
49,Dump Truck Spill Site Contam. Soil 121 8/6/2010 (003956089 FLE X 32560
93|Dump Truck Spill Site Contam. Soil 13.9 8/6/2010 (003956090 FLE X 37540
47|Dump Truck Spill Site Contam. Soil 13.0 8/6/2010(003956091 FLE X 35140
65|Dump Truck Spill Site Contam. Soil 11.9 8/6/2010|003956092 FLE X 32020
89| Dump Truck Spill Site Contam. Soil 15.5 8/6/2010|003956093 FLE X 41980
142|Dump Truck Spill Site Contam. Soil 11.9 8/2/2010|003956094 FLE X 32080
144 Dump Truck Spill Site Contam. Soil 12.7 8/2/2010 /003956095 FLE X 34420 .
91|Dump Truck Spill Site Contam. Soil 13.9 8/2/2010|003956096FLE X 37420
93|Dump Truck Spill Site Contam. Soil 15.7 8/2/2010{003956097 FLE X 42260
89|Dump Truck Spill Site Contam, Soil 15.6 8/2/2010|003956098FLE X 42240
65|Dump Truck Spill Site Contam. Soil 14.7 8/2/2010|003956099 FLE X 39800
142 {Dump Truck Spill Site Contam. Soil 12.5 8/2/2010|003956100 FLE X 33800
144|Dump Truck Spill Site Contam. Soil 13.0 8/2/2010|003956101FLE X 35060
91| Dump Truck Spill Site Contam. Soil 15.0 8/2/2010|003956102 FLE X 40460
93 |Dump Truck Spill Site Contam. Soil 14.1 8/2/2010|003956103FLE X 38200
89|Dump Truck Spill Site Contam. Soil 13.4 8/2/2010|003956104 FLE X 36220 |
65|Dump Truck Spill Site Contam. Soil 14.6 8/2/2010|003956105 FLE X 39420
93 Dump Truck Spill Site Contam. Soil 14.5 8/3/2010,003956106 FLE X 39180
65 Dump Truck Spill Site Contam. Soil 14.2 8/3/2010/003956107 FLE X 38420
89|Dump Truck Spill Site Contam. Soil 15.3 8/3/2010{003956108 FLE X 41360
91|Dump Truck Spill Site Contam. Soil 14.7 8/3/2010|003956109 FLE X 39600
142 Dump Truck Spill Site Contam. Soil 12.9 8/3/2010(003956110 FLE X 34780
144 Dump Truck Spill Site Contam. Soil 13.1 8/3/2010/003956111 FLE X 35360
93 |Dump Truck Spill Site Contam. Soil 15.0 8/3/2010|003956112 FLE X 40460
65|Dump Truck Spill Site Contam. Soil 14.6 8/3/2010{003956113 FLE X 39500
89 |Dump Truck Spill Site Contam. Soil 14.6 8/3/2010|003956114 FLE X 39460
91 |Dump Truck Spill Site Contam. Soil 14.7 8/3/2010{003956115 FLE X 39660
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142 |Dump Truck Spill Site Contam. Soil 12.1 8/3/2010{003956116 FLE X 32580
144 |Dump Truck Spill Site Contam. Soil 12.1 8/3/2010(003956117 FLE X 32780

91|Dump Truck Spill Site Contam. Soil 14.7 8/4/2010|003956118 FLE X 39700
91|Dump Truck Spill Site Contam. Soil 14.1 7/27/2010(003956122 FLE X 38000
142 |Dump Truck Spill Site Contam. Soil 11.8 7/27/2010|003956123 FLE X 31880
144 {Dump Truck Spill Site Contam. Sail 11.3 7/27/2010(003956124 FLE X 30480
87|Dump Truck Spill Site Contam. Soil 14.7 7/28/2010|003956125 FLE X 39800
89|Dump Truck Spill Site Contam. Soil 15.2 7/28/2010{003956126 FLE X 41000
65|Dump Truck Spill Site Contam. Soil 12.0 7/28/2010|003956127 FLE X 32480
142 |Dump Truck Spill Site Contam. Soil 11.1 7/28/2010|003956128 FLE X 30000
91|Dump Truck Spill Site Contam. Soil 11.1 7/28/2010|003956129 FLE X 30000
144|Dump Truck Spill Site Contam. Soil 11.1 7/28/2010|003956130 FLE X 30000
87{Dump Truck Spill Site Contam. Soil 14.8 7/28/2010|003956131 FLE X 40060
89| Dump Truck Spill Site Contam. Soil 11.1 7/28/2010/003956132 FLE X 30000
65|Dump Truck Spill Site Contam. Soil 13.6 7/28/2010|003956133 FLE X 36700
91|Dump Truck Spill Site Contam. Sail 14.5 7/29/2010/003956134 FLE X 39200
144|Dump Truck Spill Site Contam. Soil 11.7 7/29/2010/003956135 FLE X 31700
142 Dump Truck Spill Site Contam. Soil 12.1 7/29/2010{003956136 FLE X 32600
87 ,Dump Truck Spill Site Contam. Soil 14.4 7/29/2010(003956137 FLE X 38960
89|Dump Truck Spill Site Contam. Sail 14.4 7/29/2010 (003956138 FLE X 38980
65|Dump Truck Spill Site Contam. Soil 134 7/29/2010|003956141 FLE X 36180
91|Dump Truck Spill Site Contam. Soil 14.4 7/29/2010(003956142 FLE X 38900
87|Dump Truck Spill Site Contam. Soil 13.8 7/30/2010 (003956143 FLE X 37200 !
89 |Dump Truck Spill Site Contam. Soil 15.5 7/30/2010|003956144 FLE X 41760 .
65|Dump Truck Spill Site Contam. Soil 13.4 7/30/2010|003956145 FLE X 36080 !
144 |{Dump Truck Spill Site Contam. Soil 121 7/30/2010|003956146 FLE X 32640 |
142 |Dump Truck Spill Site Contam. Soil 12.2 7/30/20101003956147 FLE X 33020 |
91|Dump Truck Spill Site Contam. Sail 15.0 7/30/2010|003956148 FLE X 40520 |
87|Dump Truck Spill Site Contam. Sail 13.9 7/30/2010|003956149 FLE X 37560
89|Dump Truck Spill Site Contam. Soil 14.6 7/30/2010|003956150 FLE X 39440
65|Dump Truck Spill Site Contam. Soil 13.6 7/30/2010|003956151 FLE X 36700
144 |Dump Truck Spill Site Contam. Soil 12.1 7/30/2010(003956152 FLE X 32540
142 |Dump Truck Spill Site Contam. Sail 121 7/30/2010|003956153 FLE X 32780
91|Dump Truck Spill Site Contam. Soil 15.2 7 7/30/2010|003956154 FLE X 41020
45|Dump Truck Spill Site Contam. Soil 13.3 8/4/2010|003956157 FLE X 35940
144|Dump Truck Spill Site Contam. Soil 13.6 8/4/2010|003956158 FLE X 36600
93|Dump Truck Spill Site Contam. Soil 14.1 8/4/2010]003956159 FLE X 37980
89 |Dump Truck Spill Site Contam. Soil 14.9 8/4/2010/003956160 FLE X 40240
65|Dump Truck Spill Site Contam. Sail 14.6 8/4/2010|003956161 FLE X 39500
91 Dump Truck Spill Site Contam. Soil 14.6 8/4/2010|003956162 FLE X 39340
142 |Dump Truck Spill Site Contam. Sail 13.3 8/4/2010|003956163 FLE X 35920
144 |{Dump Truck Spill Site Contam. Soil 13.9 8/4/2010(003956164 FLE X 37560
93{Dump Truck Spill Site Contam. Soil 14.4 8/4/2010|003956165 FLE X 39000
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89 [Dump Truck Spill Site Contam. Soil 15.3 8/4/2010|003956166 FLE X 413007‘
65 |Dump Truck Spill Site Contam. Soil 15.1 8/4/2010|003956167 FLE X 40680
49!Dump Truck Spill Site Contam. Soil 9.1 8/4/2010|003956168 FLE X 24680
49 |\ Dump Truck Spill Site Contam. Soil 14.1 8/5/2010|003956169 FLE X 38180
93 Dump Truck Spill Site Contam. Soll 13.6 8/5/2010(003956170 FLE X 36800
65|Dump Truck Spill Site Contam. Soil 11.7 8/5/2010|003956171 FLE X 31660
47 |Dump Truck Spill Site Contam. Soil 12.7 8/5/2010|003956172 FLE X 34400
89|Dump Truck Spill Site Contam. Soil 14.3 8/5/2010|003956173 FLE X 38700
91 |Dump Truck Spifl Site Contam. Soil 14.4 8/5/2010(003956174 FLE X 39000
142 (Dump Truck Spill Site Contam. Soil 11.7 8/5/2010(003956175 FLE X 31700
144 |Dump Truck Spill Site Contam. Soil 12.4 8/5/2010|003956176 FLE X 33540
93 Dump Truck Spill Site Contam. Soil 14.0 8/5/2010|003956177 FLE X 37800
65|Dump Truck Spill Site Contam. Soil 12.1 8/5/2010|003956178 FLE X 32680
91 |Dump Truck Spill Site Contam. Soil 14.2 8/5/2010]003956179 FLE X 38320
47 |Dump Truck Spill Site Contam. Soil 13.2 8/5/2010|003956180 FLE X 35640
142 |Dump Truck Spil! Site Contam. Sail 12.7 8/5/2010|003956181 FLE X 34320
89(Dump Truck Spill Site Contam. Soil 14.4 8/5/2010|003956182 FLE X 38960
144 |Dump Truck Spill Site Contam. Soil 143 8/5/2010(003956183 FLE X 38680
49 Dump Truck Spill Site Contam. Soil 11.9 8/5/2010|003956184 FLE X 32160
144 |Dump Truck Spill Site Contam. Sail 13.1 8/6/2010|003956185 FLE X 35320
91|Dump Truck Spill Site Contam. Soil 13.1 8/6/2010|003956186 FLE X 35380
142 Dump Truck Spill Site Contam. Soil 12.9 8/6/2010|003956187 FLE X 34900
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INTRODUCTION

This report has been prepared to summarize the results of area air monitoring in the
vicinity of Red Butte Creek following the Chevron Pipeline crude oil release that
occurred on June 12, 2010. The monitoring was performed by environmental scientists/
industrial hygienists from RMEC Environmental, Inc. (RMEC) to provide an independent
third party assessment of potential petroleum vapor exposures to residents and other
receptors in the vicinity of the creek.

The area air monitoring was performed at various times and locations between June 16,
and June 25, 2010. Frank DeRosso, MSPH, CIH, Daniel Nye, MSPH, CIH, Ian Percy
and Cody Paul of RMEC performed the air monitoring. Senior Scientist Frank DeRosso,
MSPH, CIH, also provided project oversight and developed this summary report.

BACKGROUND INFORMATION

RMEC was contacted by safety personnel from Chevron Salt Lake Refinery on June 15,
2010, and was asked to provide personnel to perform air monitoring along the Red Butte
Creek in support of the petroleum clean-up efforts from the pipeline release. RMEC met
with Chevron employee Tammy Charette, the safety lead for clean-up efforts, on June 16,
2010, at the Chevron Pipeline Incident Command Center at 2875 South Decker Lake
Drive in Salt Lake City. At this meeting RMEC was provided with a copy of an air
monitoring plan developed by Chevron. The plan designated that area air monitoring for
various petroleum-related vapors was to be performed three times daily (~7:00 AM,
Noon and 4:00 PM) at the following locations:

* 1731 East 900 South

* Bonneview Park

e 1225 Harvard

* Liberty Park Pond

* 1300 South 900 West (creek inlet to Jordan River)
* 960 West 900 South (creek inlet to Jordan River)

RMEC agreed to provide personnel to implement the plan and began performing area air
monitoring in the afternoon of June 16. RMEC performed field modifications to the plan
as conditions dictated and began the three times per day monitoring on June 18, 2010.

METHODS AND MATERIALS

Real-Time Air Monitoring

RMEC used several instruments to assess the level of petroleum-related vapors in the
vicinity of Red Butte Creek and the ponds at Liberty Park. RMEC used an UltraRae
3000 Photo-ionization Detector (PID) to measure airborne benzene levels, an EntryRae
PGM 3000 to measure hydrogen sulfide (H,S) levels and a ppb UltraRae PID to measure
VOC levels at the designated locations along Red Butte Creek. RMEC personnel, in
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accordance with manufacturer’s guidelines, calibrated all instruments on the moming of
each day of monitoring. Instrument serial numbers and calibration information are
included with the monitoring results in Appendix A.

Integrated Area Monitoring

RMEC also collected integrated area air samples at selected locations using 3M 3500
passive organic vapor monitors (POVMs). The POVMs were set up at the designated
sample locations at specific points that were assumed to have the highest concentration of
petroleum vapors. The presence of petroleum odors and the VOC measurements
obtained from the real time air monitoring were used to choose the locations where the
POVMs were deployed.

The POVMs were deployed for ~24 hour periods, collected, and submitted under chain of
custody to ALS Laboratory Group of Salt Lake City. ALS Laboratory Group is an
American Industrial Hygiene Association (AIHA) accredited laboratory. The POVMs
were analyzed for benzene, toluene, ethyl benzene, xylene (BTEX), and total
hydrocarbons.

RESULTS/DISCUSSION

Real Time Monitoring

The results of the real time monitoring are summarized in Appendix A. These tables
essentially are a reproduction of the field notes taken during the real time monitoring
events.

All benzene levels measured during the sampling events were below the instrument
detection limit (<0.05 ppm) at all locations. All hydrogen sulfide levels were also below
the instrument detection limit of 1 ppm.

RMEC did find measurable levels of total VOCs during the monitoring events. Total-
VOC levels ranged from approximately 1 — 9,000 parts per billion (ppb) at various
locations along Red Butte Creek. The highest VOC measurements were typically
obtained directly above Red Butte Creek in areas were water was flowing over rocks or
falls or was otherwise being agitated or disturbed. VOC levels were typically <1 ppb
once the sampler moved a few feet away from the creek. VOC levels were generally
higher in the afternoon as outdoor temperatures warmed. Please note that the VOC levels
indicated in the table are instantaneous peak concentrations measured at various points at
the sampled properties and should not be considered long term average concentrations.

Intermittent petroleum odors were noted at various times and locations at the designated
sampling points (see notes in tables). However, the presence of petroleum odors did not
always correlate with the presence of measurable levels of VOCs (i.e. VOC levels were
sometimes below 1ppb even when odors were present).

POVM Monitoring
The results of the 24-hour integrated monitoring using the POVMs are summarized in
Appendix B.





All benzene, toluene, ethyl benzene, and xylene (BTEX) levels measured with the
POVMs were below laboratory detection limits. Only two of the 14 POVM samples
showed measurable levels of total hydrocarbons. These samples were located at 1731
East 900 South along the creek and at 1102 South 900 East, above the creek on the west
side of the 900 East bridge. The total hydrocarbon level in these samples was 0.22 ppm
and 0.072 ppm, respectively.
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June 16th 2010
Notes: Benzene measured with Ultra Rae 3000. VOC and H2S measured with Entry Rae PGM 3000. Benzene Cal Gas # 927895, H25/VOC Cal Gas # 7H350035
Benzene
Sample Serial # Time Exact Location of Sample H2S {ppm) | VOC(ppm) | (ppm) Comments
RMEC061610DNO1 5:00 PM|1731 East 900 South (Backyard Moderate odor along stream. Met with resident. Recived Permission to
along water way) <1 <1 <0.05 access property as needed.
RMEC061610DN02 5:20 PM|1225 East Harvard {Backyard 1 1 0.05 Moderate odor along stream. Met with resident. Recived Permission to
along water way) < < <0 access property as needed.
RMEC061610DN03 5:30 PM|Bonneview Park (Upstream Moderate intermittent odors. Strongest along water fall.
A <1 <1 <0.05
Bridge and Grafe area)
RMEC061610DN04 5:50 PM|Liberty Park (Perimeter of Lake) <1 <1 <0.05 |Intermittent light to moderate odors.
June 17th 2010
Notes: Benzene measured with Ultra Rae 3000. VOC and H2S measured with Entry Rae PGM 3000. Benzene Cal Gas # 927895, H2S/VOC Cal Gas # 7H350035
Benzene
Sample Serial # Time Exact Location of Sample H2S (ppm) vOC (ppm) {ppm) Comments
RMEC061710FD01 9:13 AM|1300 South 900 West (Creek Clear and Calm. 61 F. Intermittent light odors.
. . <1 <1 <0.05
entry into Jordan River)
RMEC061710FD02 9:44 AM|960 West 900 South {Creek Intermittent light odors.
<1 <1 <0.05
entry)
RMEC061710FD03 10:00 AM [Liberty Park {Perimeter of Lake) <1 <1 <0.05 |Clear and Calm. 70 F. Intermittent light odors.
RMEC061710FD04 11:10 AM|1731 East 900 South {Along Intermittent very light odors.
<1 <1 <0.05
water way}
RMEC061710FDOS 11:55 AM|Bonneview Park (Along < a <0.05 Moderate odor near waterfall, intermittent light odors eisewhere.
waterway east of parking lot) )
RMEC061710FD0O6 12:10 PM }1225 Harvard {Along waterway) <1 <1 <0.05 [Intermittent light odors.
RMEC061710FDO7 3:25PM [1731 East 900 South {Along < < <0.05 Slight odor. Stronger than in AM,
water way) )
RMEC061710FD08 3:50 PM [Bonneview Park (East along < « <0.05 Slight intermittent odors.
waterway)
RMEC061710FD0O9 4:05 PM  |1225 Harvard {Along waterway) <1 <1 <0.05 |Slight intermittent odors. Stronger than in AM.
RMEC061710FD10 4:15 PM__|Liberty Park {Perimeter of Lake) <1 <1 <0.05 |Slight intermittend odors.
RMEC061710FD11 4:30 PM 900 South 960 West (Creek entry No odor.
. . <1 <1 <0.05
to river)
RMEC061710FD12 4:45PM  |1300 South 900 West (Creek Slight odors.
X . <1 <1 <0.05
entry into Jordan River)
June 18th 2010

Notes: Benzene measured with Ultra R
with a ppb Rae 3000 for th:

ae 3000. VOC and H2S measured with Entry Rae PGM 3000. Entry Rae P6M 3000 failed on sample RMEC061810FD03 and VOC readings where taken
e rest of the day. Benzene Cal Gas # 34L5-21-5, Lot # GAK-21-5-2, H2S/VOC Cal Gas # 7H350035, VOC-Isobutylene Cal Gas Lot# 1073104

Benzene
Sample Serial # Time Exact Location of Sample H2S (ppm) | VOC({ppb) {ppm} Comments
RMEC061810FDO1 7:30 AM|1731 East 900 South (along river) Slight odor at street level. Less odor along river. Clear and calm around
<1 <1 {ppm) <0.05 SSE
RMEC061810FD02 7:50 AM|{Bonneview Park (along river) <1 <1 {ppm) <0.05 |Slight odor in parking lot and along river.
RMEC061810FD03 8:10 AM|1225 Harvard (Along river) N/A N/A Slight odor along street and in back yard. Stream appeared cleaner than
{Instrament | (Instrament <0.05 |day before.
Failure} Failure}
RMEC061810FD04 8:50 AM |Liberty Park (Perimeter of Lake} N/A <1 <0.05 |No odor,
RMEC061810FDOS 9:05 AM{1300 ?outh 900 Wt?st (Creek N/A < <0.05 No odor.
entry into Jordan River)
RMEC061810FD06 9:15 AM :::)n\ll;lest 900 South (Creek N/A < <0.05 Very slight odor. Clear, and calm 67 F.
RMEC061810FDO7 11:40 AM |1731 East 900 South {Along N/A <1-200 <0.05 Intermitent Moderate odor along stream bank at the east end of the
water way} house.
RMEC061810FD08 11:50 AM |Bonneview Park {Along river) N/A <1-480 <0.05 Consistent moderate odor near boom deployemnt. Intermittent
moderate odors along pathway.

- - - . o -
RMEC061810FD0S 12:12PM |1225 Harvard N/A <1-975 <0.05 :I;gor:test VOC reading on east side of property. Intermitent moderate
RMEC061810FD10 12:43PM _|Liberty Park N/A <1 <0.05 _lintermittent very slight odor around perimeter of lake.
RMEC061810FD11 1:07 PM_ |900 West 1300 South (Inlet} N/A <1 <0.05 |No odor.
RMEC061810FD12 1:16 PM 960 West 900 South (Inlet) N/A <1 <0.05 |No odor.

i . Cl d 3

RMEC061810FD13 1?31 East 900 South (Along the N/A <1-300 <0.05 Slight odor upstream from the house. Clear and calm 81 F.

3:20 PM/|River)
RMEC061810FD14 Bonneview (Along the river) N/A <1-4000 «0.05 0-1000 pp!) alon; river. 2000-4000 ppb on bridge below waterfall

3:30 PM moderate intermittent odor.
RMEC061810FD15 3:40 PM|1225 Harvard {Along the River) N/A <1-1000 <0.05 |Moderate intermittent odor. Highest VOC level near outlet under pool.
RMEC061810FD16 4:00 PM|Liberty Park (Near lake) N/A <1 <0.05 _|Very slight intermittent odor. Clear and calm 82 F.
RMEC061810FD17 1300 South 900 West (Creek No odor,

0.

4:15 PM|entry into Jordan River) N/A <1 <0.05

RMEC061810FD18 4:30 PM|960 West 900 South (Near inlet) N/A <1 <0.05 |No odor.

s

i





June 19th 2010

Notes: Benzene measured with Ultra Rae 3000. VOC measured with ppb Rae 3000. Benzene Cal Gas # 34L5-21-5, Lot # GAK-21-5-2, VOC-Isobutylene Cal Gas Lot# 1073104

Benzene
Sample Serial # Time Exact Location of Sample H2S (ppm) | VOC (ppb} | (ppm} Comments
RMEC0619101P01 7:05 AM N/A 1214 .05 Shaded along creek, 61 F. Intermittent slight to moderate petroleum
1731 East 900 South ' odor. Highest PID reading at west end of lot along creek.
RMEC0619101P02 7112 AM N/A <173 <0.05 Shaded along creek, clear, 62 F. Slight petroleum odor in parking lot,
Bonneview Park (Along creek) intermitent slight to moderate petroleum odors along creek.
RMEC0619101£03 7:35 AM N/A <1-310 <0.05 Sunny, clear, 63 F, intermittent slight to moderate petroleum odors along]
1225 Harvard creek, highest PID reading at east end of lot along creek.
RMEC061910tP04 8:00 AM|Liberty Park {Around perimeter Sunny, clear, 65 F. Intermittent slight petroleum odors around perimeter
N/A <1-97 <0.05
of pond) of lake.
RMEC0619101P05 8:15 AM|900 West 1300 South {Inlet) N/A <1-36 <0.08 Sunny, clear, 66 F. No petroleum odors, slight breeze east/south east.
) Some solvent like odors migrating on-site from nearby autobody shop.
RMEC0619101P06 8:30 AM  [960 West 900 South {Inlet) N/A <1-214 <0.05 Sunny, clear, 68 F. Slight breeze east/south east. Intermittent slight to
moderate petroleum odors.
RMEC0619101P07 11:40 AM |1731 East 900 South (Along Sunny, clear, shaded along creeek. Circulating breeze, intermittent slight
creek) N/A <1-298 <0.05 |to moderate petroleum odors. Highest PiD readings at east end of lot
near creek.
RMEC061910IP08 12:03 PM |Bonneview Park (Along creek) Sunny, clear, shaded along creek. Calm to vbery slight breeze. Highest
N/A <1-1623 <0.05 |PID readings near boom deployment north side of creek. Also saw 1000
ppb VOC's about 100 yards up river east of booms.
RMEC0619101P09 12:20 PM {1225 Harvard (Along Creek) Sunny, clear, 85 F, Very slight breeze. Highest PID readings near
absorbent pad deployments along bridges and patios West side of lot.
N/A <1-3206 <005 Saw about 1500 ppb VOC's adjacent to creek on east side of lot.
Intermittent moderate petroleum odors.
RMEC0619101P10 12:50 PM |Liberty Park (Perimeter of pond) Sunny, 85 F, breezy winds South East. Moderate intermittent petoleum
N/A <1533 <0.05 |odors along North East portion of pond, also the site of the highest PID
readings. No other odors observed.
RMEC061910iP11 1:15PM  |900 West 1300 South (Inlet) N/A <179 <0.05 Z:r;l::, 89 F, breezy winds South East. Very slight intermittent petoleum
RMEC0619101P12 1:30PM  |960 West 900 South {Inlet) Sunny, 91 F, breezy winds South/South-East. Slight intermittent
N/A <1-135 <0.05 |petoleum odor directly at inlet, also location of highest PID readings. No
odor along creek bank downstream.
RMEC0615101P13 17312 East 900 South N/A 10-315 <0.05 Sunny, 83 F, calm and shaded near creek. Moderate intermittent
3:50 PM i petroleum odors. Did not appear creek was at surge level.
RMEC061910IP14 Bonneview Park (Along creek) Clear, shady, 85 F. Slight breeze. Surge began while at this location.
Ambient levels of VOC's ranged from 250-500 ppb before surge. After
N/A 250-5602 <005 surge VOC levels reached 5602 ppb. Moderate to stong petoleum odors.
4:00 PM
RMEC0619101P15 1731 East 900 South N/A 1205-0240 <0.05 Cl'ear, shady, 85 F Slight breeze. Surge occuring. Strong petroleum odors.
4:33 PM Highest PID readings along creek east end of lot.
RMEC061910IP16 N/A 20-3352 <0.05 Mix ?f sun and shade, 85 F. Slight breeze. Surge occuring. Highest
4:55 PM|1225 Harvard readings at east and west ends of lot. Moderate petrouleum odor.
RMEC0619101P17 Liberty Park (Perimeter of pond) Sunny, 89 F. Windy. Suge occuring. Suge water is coming in north east
inlet, also the locatoin of highest PID readings. All other portions of
N/A 264230 <0.05 pond were <100 ppb VOC's Intermittent moderate petroleum odors
5:30 PM along north east portion of pond.
RMEC061910IP18 5:55 PM|900 West 1300 South {Inlet) N/A 7-58 <0.05 [Sunny, 90 F, Windy. No Petroleum odors.
RMEC0619101P19 960 West 900 South {Inlet) Sunny, 90 F, windy. Very slight intermittent petroleum odors. Highest PID
N/A 5-168 <0.05 . . .
6:20 PM reading directly above inlet.






June 20th 2010
Notes: Benzene measured with Ultra Rae 3000. VOC measured with BEb Rae 3000, Benzene Cal Gas # 3415-21-5_ Lot # GAK-21-5-2 VOC-Isobutylene Cal Gas Lot# 1073104
Benzene
Sample Serial # Time Exact Location of Sample H2S (ppm) VOC {ppb) {ppm} Comments
RMEC062010CP0O1 7:40 AM}1731 East 900 South {Along N/A <150 <0.05 Clear, calm winds, 68 F. Very slight odor. Highest VOC along east edge of
River) } property.
RMEC062010CP02 8:00 AM|Bonneview (Along the river) N/A <1 <0.05 [Very slight odor. No VOC's measured. No Benzene.
RMEC(62010CPQ3 8:15 AM}1225 Harvard (Along the River} N/A <1-52 <0.05 [Highest VOC below pond area. 66 F. Very slight odor.
RMEC062010CP04 8:40 AM 70 F. Slight intermittent odor. Mild southeast wind. Highest VOC south
N/A <1- .
Lilberty Park (Perimeter of Lake) / 1-284 <0.05 side of lake.
RMEC062010CP05 8:55 AM|1300 South 900 West (Inlet to 71 F. Little to no odor.
. N/A <1 <0.05
Jordan River}
RMEC062010CP06 9:10AM  [960 Wes't 900 South (Inilet to N/A o <0.05 No odor.
Jordan River)
RMEC062010CPQ7 12:42 PM [1731 East 900 South (Along N/A <1-474 <0.05 84 F. Slight odor. Strongest above bend in creek. VOC's highest there
River) ) also. No detections further east or west.
RMEC062010CP08 1:00 PM 81 F. Slight odors along various parts of the bank. Highest VOC detection
. . N/A <1-250 <0.05 )
Bonneview {Along the river} at water fall. Light breeze from southeast.
RMEC062010CP09 1:20 PM_ |1225 Harvard (Along the River) N/A <l <0.05 |86 . Clear. Breezy. Little to no odor.
RMEC062010CP10 1:50 PM N/A <1-10 <0.05 90 F. Very slight intermittent odor. Sustained south-southeast wind. VOC
Lilberty Park {Perimeter of Lake) i detection at south end of the lake.
RMEC062010CP11 2:05PM |1300 South 900 West (Inlet to 90 F. Light southeast wind. No odor.
. N/A <1 <0.05
Jordan River)
RMEC062010CP12 2:15PM  |960 West 900 South {Inlet to 91 F. Light southeast wind. Slight odor above discharge.
. N/A <1 <0.05
Jordan River)
RMEC062010CP13 1731 East 900 South (Along 89 F. Light east wind. Moderate odors. Clean-up crew working in
N, - X
4:30 PM|River) /A 100-5926 <0.05 immediate vicinity disturbing the river bed.
RMEC062010CP14 89 F. Clear. Sunny. More humid down along the river due to vegitation.
N/A <1-875 <0.05 |Slight north-northwest wind. Most significant results found west of
4:50 PM|Bonneview (Along the river) waterfall,
RMEC062010CP15 1225 Harvard (Along the River) N/A <1-2960 <0.05 90 F. Light breeze. Intermittent odors throughout. Sheen visible on water]
5:20 PM surface.
RMEC062010CP16 N/A <1-400 <0.05 89 F. Steady breeze from south and east. VOC detection from south end
5:50 PM|Lilberty Park (Perimeter of Lake) i and northeast corner of lake. Slight odor.
ME! 1. - L . .
RMEC062010CP17 1300 Sot{th 900 West {Inlet to N/A «a <0.05 89 F. Light breeze. No odors.
6:05 PM|Jordan River)
RMEC062010CP18 960 West 900 South (Inlet to 89 F. Clear. Visible sheen on water where sampled. Very light odors.
. N/A <1-1 <0.05
6:12 PM|Jordan River)

Notes: Benzene measured with Uitra Rae 3000. VOC measured with ppb RAE 3000. Benzene Cal Gas # 3415-21-5, Lot # GAK-21-5-2, VOC-Isobutylene Cal Gas Lot# 1073104

June 21st 2010

Benzene
Sample Serial # Time Exact Location of Sample H2S (ppm) | VOC (ppb) {ppm} Comments
RMEC062110FDO1 7:25 AM[1731 East 900 South (Along N/A « <0.05 61 F, clear and calm. Very slight odor at street level. Less odor at creek.
River} )
RMEC062110FD02 7:40 AM|Bonneview (Along the river) N/A <1 <0.05 |Very slight odor in parking lot and along creek.
RMEC062110FD03 7:50 AM[1225 Harvard (Along the River) N/A <1 <0.05 |Very slight odor below pool even less in other locations.
RMEC062110FD04 8:15 AM |Lilberty Park (Perimeter of Lake) N/A <1 <0.05 |64 F, clear and calm. Very slight to no odors.
RMEC062110FDOS 8:30 AM|1300 Sol.}th 900 West (Inlet to N/A a <0.05 No odor.
Jordan River)
RMEC062110FD06 8:40 AM  |960 West 900 South (Inlet to N/A « <0.05 No petroleum odors. "Rotten Egg" odor noticed when worker strirred
Jordan River) ) river bottom.
RMEC062110DN0Q1 12:40 PM |1731 East 900 South (Along Peak 944 ppb on west culvert. Rest of creek area <100 ppb. Slight odor
N N/A <1-944 <0.05 .
River) dependent on wind speed.
RMEC062110DN02 12:10 PM |Bonneview (Along the river) N/A <1 <0.05 |74 F. Warm, light wind from south. Weak odors all along creek.
RMEC062110DN03 12:51 PM |1225 Harvard {Along the River} N/A <1-283 <0.05 81F, light winds, and sun. Slight odor near culvert/opening under pond.
Peak of 283 ppb.
RMEC062110DN04 1:15PM N/A < <0.05 No strong HCO odors. Peak of 283 ppb, but sod-cutting machine was in
Lilberty Park (Perimeter of Lake) i area. Noticible sheen on lake.
RMEC0621100N0S 1:30 PM  |1300 South 900 West (Inlet to N/A a <0.05 82 F, light winds. No stong HCQ odors, and no visible sheen.
Jordan River) i
RMEC062110DN06 1:36 PM {960 West 900 South (Inlet to N/A a <0.05 82 F, light winds. No strong HCO odors detected. Workers putting up
Jordan River) ! poly.
RMEC062110DN07 N/A <1-870 <0.05 870 ppb measured 36" from creek. 170 measured in B2. 0 ppb
1:52 PM|1102 South 900 East (Creek Bed) measured 4-10 feet from creek bed.
RMEC062110FDO7 1731 East 900 South (Along N/A <1-790 <0.05 82 F. Slight petroleum odor along east end of property.
3:45 PM|River)
RMEC062110FDO8 3:55 PM|Bonneview (Along the river) N/A <1-70 <0.05 |82 F slight breeze. Highest reading near booms. Slight odor.
RMEC062110FD09 4:05 PM|1225 Harvard {Along the River) N/A <1-30 <0.05 [Slight odor near garage/pool. Highest VOC's below pool.
RMEC062110FD10 1102 South 900 East (Above N/A <1-1700 «0.05 Highest derectly above stream. Power washing in progress down stream.|
4:15 PM{Culvert)
RMEC062110FD11 4:30 PM|Lilberty Park (Perimeter of Lake) N/A <1-2 <0.05 |No petroleum odors. Lake bottom odors.
RMEC062110FD12 1300 SOL.Ith 900 West (Inlet to N/A «a «0.05 No odor.
4:40 PM{Jordan River)
RMEC062110FD13 960 WesF 900 South {Inlet to N/A < <0.05 No odor.
4:50 PM|Jjordan River}

"





June 22nd 2010

Notes: Benzene measured with Ultra Rae 3000. VOC measured with Eﬂb Rae 3000. Benzene Cal Gas # 34|.S-21-5‘ Lot # GAK-21-5-2, VOC-Isobutylene Cal Gas Lot# 1073104
Benzene
Samgple Serial # Time Exact Location of Sample H2S (ppm) | VOC{ppb) [ (ppm) Comments
RMEC062210FDO1 7:00 AM|1731 East S00 South (Along N/A a <005 |?8F clearand calm. Very slight odor on path to river.
River)
RMEC062210FD02 7:20 AM|Bonneview {Along the river) N/A <1 <0.05 |Very slight odor in parking lot. Less odor along river.
RMEC062210FD03 7:25 AM{1225 Harvard {Along the River) N/A <1 <0.05 |Very slight odor.
RMEC062210FD04 7:35 AM N/A <1-100 <0.05 Slight Petroleum odor. Highest VOC reading directly above creek. Typicall
1102 South 900 East (Creek Bed) <1 elsewhere,
RMEC062210FDO5 8:00 AM <1 ppb along lake perimeter. No odors. 0-500 ppb near free tanks south
N ) N/A <1-500 <0.05 . )
Lilberty Park {Perimeter of Lake) end of park (intermittent).
RMEC062210FD06 8:15 AM No petroleum odor at river inlet. Benzene <0.05 and VOCs 0-50 at inlet.
1300 South 900 West (Inlet to N/A <1-4000 0-0.15 |5torng galoline odor in parking area. Likely from auto shop. Benzene 0-
Jordan River) .15ppm. VOC's 0-4000 ppb.
RMEC062210FDO7 8:25 AM  |960 West 900 South (Inlet to N/A < <0.05 60 F. No odors. Slight breeze from east.
Jordan River}
RMEC0622101P01 12:10 PM  |1731 East 900 South (Along N/A <1173 <0.05 78 F, Slight breeze. Slight petroleum odor along creek east side of lot.
River) Point of highest PID readings.
RMEC062210I1P02 12:30 PM |Bonneview (Along the river) N/A <1 <0.05 |82 F, shady, sligh breeze. Not petroleum odors.
RMEC062210IP03 12:42 PM |1225 Harvard (Along the River} N/A <1 <0.05 |82 F, sunny, slight breeze. No petroleum odors.
RMEC0622101P04 12:58 PM 82 F, sunny, some shade, slight breeze. Slight petroleum odors at exit of
N/A <1-1008 <0.05 N )
1102 South 900 East {Creek Bed) culvert, also highest PID reading.
RMEC0622101P05 1:13PM |Lilberty Park (Perimeter of Lake) N/A <1 <0.05 |82 F, sunny, slight breeze. No petroleum odors.
RMEC0622101P06 1300 South 900 West {Inlet to N/A < «0.05 84 F, sunny, slight breeze. No petroleum odors.
1:40 PM|Jordan River) :
RMEC0622101P07 960 Wes‘t 900 South (Inlet to N/A < <0.05 84 F, sunny, slight breeze. No petroleum odors.
1:55 PM|Jordan River)
RMEC062110FD08 1731 East 900 South (Along N/A <1-1700 <0.05 Moderate odor. Creek very buddy. Cleaning activities upstream? Highest
2:55 PM|River) : VOC readings along east end of property.
RMEC062110FD09 3:10 PM]Bonneview (Along the river) N/A <1-750 <0.05 |78 F, mild east breeze. Intermittent moderate odors.
RMEC062110FD10 3:20 PM{1225 Harvard {Along the River) N/A <1-20 <0.05_ 179 F. Very slight odor neer pool.
RMEC062110FD11 1102 South 900 East (Above N/A <1-1100 <0.05 Highest VOC at culvert. VOCs about 100 to 200 ppb along creek. VOC
3:25 PM|Culvert) 3 about 25 at street level. Slight to moderate odor.
RMEC062110FD12 3:45 PM|Lilberty Park (Perimeter of Lake) N/A <1 <0.05 |82 F. Slight breeze from west. No odors.
RMEC062110FD13 1300 South 500 West (Inlet to N/A < <0.05 Moderate Breeze from northeast. No odors.
3:55 PM|lordan River) )
RMEC062110FD14 960 Wes.t 900 South {Inlet to N/A o <0.05 82 F. No odors.
4:10 PM|Jordan River)






June 23rd 2010
Notes: Benzene measured with Ultra Rae 3000. VOC measured with ppb Rae 3000. Benzene Cal Gas # 34L5-21-5, Lot # GAK-21-5-2, VOC-Isobutylene Cal Gas Lot# 1073104
Benzene
Sample Serial # Time Exact Location of Sample H2S {ppm) | VOC {ppb) {ppm) Comments
RMEC062310FDO1 7:10 AM|1731 East 900 South (Along N/A « «0.05 58 F, clear and calm. Very slight petroleum odor on street and at river.
River) )
RMEC062310FD02 7:25 AM|Bonneview (Along the river) N/A <1 <0.05 |Slight petroleum odor. River running clearer than on 6/22/10
RMEC062310FD03 7:35 AM|1225 Harvard (Along the River) N/A <1 <0.05 |61 F. Very slight odor.
RMEC062310FD04 7:40 AM N/A <1175 <0.05 Very slight odor. VOC's measured directly above turbulent water coming
1102 South 900 East (Creek Bed) i out of culvert. All other VOC's <1ppb.
RMEC062310FDO5 8:05 AM|Lilberty Park {Perimeter of Lake) N/A <1-250 <0.05 |63 F. Highest VOC at Frac Tanks. VOC <1 everywhere else.
RMEC062310FD06 8:20AM  [1300 Sotfth 900 West (Inlet to N/A < 0-015 No odor.
Jordan River)
RMEC062310FD0O7 8:30 AM  [960 Wes.t 900 South (Inlet to N/A < «0.05 No odor.
Jordan River}
RMEC0623101P01 10:58 AM 74 F. Shady and calm. Highest VOC reading at creek level on east side of
1731 East 900 South {Along N/A <11598 <0.05 |lot. Up to 700 ppb on creek bank creek bank at house level. Slight to
River) moderate petroleum odors.
RMEC0623101PG2 11:13 AM 7S F. shady and calm. Worker placing booms. Highest VOC readings
, ) N/A <1-860 <0.05 ) )
Bonneview (Along the river) around workers in boom deployment area. Sligh petroleum odor.
RMEC0623101P03 11:28 AM_ |1225 Harvard (Along the River} N/A <1 <0.05 |78 F. Shade/Sun and calm. No petroleum odors.
RMEC062310iP04 11:43 AM N/A < <0.05 80 F. Sun and calm. No petroleum odors.
1102 South 900 East {Creek Bed)
RMEC062310IP05 12:00 PM N/A 0-78 <0.05 85 F. Sunny, slight breeze. Very slight intermitent petroleum odor on
Lilberty Park {Perimeter of Lake) i northeast side of lake.
RMEC0623101P06 1300 South 900 West (Inlet to 86 F. Sunny with a slight breeze. No petroleum odor.
R N/A <1 <0.05
12:25 PM|Jordan River}
RMEC0623101P07 960 West 900 South {inlet to 86 F. Sunny with a slight breeze. No petroleum odor.
. N/A <1 <0.05
12:40 PM|Jordan River)
RMEC0623101P08 1731 East 900 South {Along Shady and calm. Slight to moderate intermitent petroleum odor east
N/A 1-1108 0.05
3:05 PM|River} / < < side of ot highest PID.
RMEC0623101P09 Shady and calm. Slight intermittent petroleum odor near boom
N/A <1-480 <0.05
3:50 PM|Bonneview (Along the river) / deployment.
RMEC062310IP10 1225 Harvard (Along the River) N/A <198 <0.05 Sunny and calm. Very slight intermittent petroleum odors on west end
4:05 PM of lot.
RMEC0623101P11 1102 South 900 East (Above N/A <1.263 <0.05 Sun/Shade, hot, and calm. No petroleum odor, however PID reading
4:20 PM{Culvert) found near outlet.
RMEC0623101P12 4:35 PM|Lilberty Park (Perimeter of Lake) N/A <1 <0.05 |86 F. Sunny and calm. No petroleum odors.
RMEC0623101P13 1300 South 900 West (Inlet to 87 F. Sunny with a slight breeze. No petroleum odor.
) N/A <1 <0.05
4:50 PM|Jordan River)
RMEC0623101P14 960 West 900 South (Inlet to N/A < <0.05 87 F. Sunny with a slight breeze. No petroleum odor.
5:05 PM|Jordan River) i

§
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Appendix B





24 -Hour Integrated Air Monitoring Results

Sample Measured
Sample Info Date P Analyte Concentration
Number
(ppm)
Benzene <0.0062
1731 E. 900 S. Area Sample - Ethyl benzene <0.059
6/18/2010- Toluene <0.059
along creek east of house, ~8 HU 8892
. 6-19/2010 Total
above surface of creek <0.062
Hydrocarbons
Xylene <0.059
Benzene <0.0062
Ethyl benzene <0.059
Bonneview Park Area Sample -|{ 6/18/2010- Toluene <0.059
HU 8915
Near boom deployment area 6-19/2010 Total
<0.062
Hydrocarbons
Xylene <0.059
Benzene <0.0062
Ethyl benzene <0.059
1225 Harvard Ave. Area 6/18/2010- Toluene <0.059
Sample - Near bridge along HU 8864
6-19/2010 Total
west end of pool <0.062
Hydrocarbons
Xylene <0.059
Benzene <0.0061
Ethyl benzene <0.058
Liberty Park Area Sample - NE| 6/18/2010- Toluene <0.059
. HU 8950
corner of pond near creek inlet| 6-19/2010 Total
<0.061
Hydrocarbons
Xylene <0.058
Benzene <0.0061
900 W. 1300 S. Area Sample - Ethyl benzene <0.059
. 6/18/2010- Toluene <0.059
North bank nnear creek inlet HU 8884
, 6-19/2010 Total
~8' above water <0.062
Hydrocarbons
Xylene <0.059
Benzene <0.0061
<0.0
960 W. 900 S. Area Sample - Ethyl benzene 29
. 6/18/2010- Toluene <0.059
South bank near creek inlet HU 8880
\ 6-19/2010 Total
~8'above water <0.061
Hydrocarbons
Xylene <0.059
Benzene <0.0059
Ethyl <0.056
1731 E. 900 S. Area Sample - thyl benzene
6/19/2010- Toluene <0.056
along creek east of house, ~8 HU 8920
, 6/20/2010 Total
above surface of creek 0.22
Hydrocarbons
i Xylene <0.056






24 -Hour Integrated Air Monitoring Results

Sample Measured
Sample Info Date p Analyte Concentration
Number
(ppm)
Benzene <0.0056
Ethyl benzene <0.054
Bonneview Park Area Sample -| 6/19/2010- | /) ooc, Toluene <0.054
Near boom deployment area 6/20/2010 Total
<0.056
Hydrocarbons
Xylene <0.054
Benzene <0.0059
Ethyl benzene <0.056
1225 Harvard Ave. Area | ¢,14,501 0. Toluene <0.056
Sample - Near bridge along HU 8878
6/20/2010 Total
west end of pool <0.059
Hydrocarbons
Xylene <0.056
Benzene None Detected
Ethyl benzene None Detected
Field Blank 6/19/2010- HU 8898 Toluene None Detected
6/20/2010 Total
None Detected
Hydrocarbons
Xylene None Detected
Benzene <0.0059
Ethyl benzene <0.056
Liberty Park Area Sample - NE| 6/19/2010- HU 8838 Toluene <0.056
corner of pond near creek inlet| 6/20/2010 Total
<0.059
Hydrocarbons
Xylene <0.056
Benzene <0.0059
900 W. 1300 S. Area Sample - Ethyl benzene <0.057
. 6/19/2010- Toluene <0.057
North bank nnear creek inlet HU 8893
. 6/20/2010 Total
~8' above water <0.059
Hydrocarbons
Xylene <0.057
Benzene <0.0059
960 W. 900 S. Area Sample - Ethyl benzene <0.057
. 6/19/2010- Toluene <0.057
South bank near creek inlet HU 8839
, 6/20/2010 Total
~8'above water <0.060
Hydrocarbons
Xylene <0.057
Benzene None Detected
Ethyl benzene None Detected
Field Blank 6/20/10 HU 8843 Toluene None Detected
Total
None Detected
Hydrocarbons
Xylene None Detected






24 -Hour Integrated Air Monitoring Results

Sambple Measured
Sample Info Date P Analyte Concentration
Number
(ppm)
b _________________________|
Benzene <0.0071
1102 S. 900 E. Area Sample - Ethyl benzene <0.068
) 6/21/2010 - Toluene <0.068
Above creek along west side of 6/22/2010 HY 9164 Total
900 East bridge <0.071
Hydrocarbons
Xylene <0.068
Benzene NA
Ethyl benzene NA
. 6/21/2010 - Toluene NA
Field Blank 6/22/2010 HM 5589 Total
NA
Hydrocarbons
Xylene NA
Benzene <0.0065
<0.
1102 S. 900 E. Area Sample - Ethyl benzene 0.062
. 6/22/2010 - Toluene <0.062
Above creek along west side of 6/23/2010 HG 4713 Total
900 East bridge 0.072
Hydrocarbons
Xylene <0.068
Benzene None Detected
Ethyl benzene None Detected
Field Blank 6/22/2010 - HG 4901 Toluene None Detected
6/23/2010 Total
None Detected
Hydrocarbons
Xylene None Detected
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INTRODUCTION

This report has been prepared to summarize the results of area air monitoring in the
vicinity of Red Butte Creek following the Chevron Pipeline crude oil release that
occurred on June 12, 2010. The monitoring was performed by industrial hygienists from
RMEC Environmental, Inc. (RMEC) to provide an independent third party assessment of
potential petroleum vapor exposures to residents and other receptors in the vicinity of the
creek.

The area air monitoring was performed at various times and locations between July 6,
and July 18, 2010. Frank DeRosso, MSPH, CIH, Ian Percy and William Newkirk of
RMEC performed the air monitoring. Senior Scientist Frank DeRosso, MSPH, CIH, also
provided project oversight. The final report was reviewed by Daniel E. Nye, MSPH,
CIH, also of RMEC.

BACKGROUND INFORMATION

RMEC was contacted by safety personnel from Chevron Salt Lake Refinery on June 15,
2010, and was asked to provide personnel to perform air monitoring along the Red Butte
Creek in support of the petroleum clean-up efforts from the pipeline release. RMEC met
with Chevron employee Tammy Charette, the safety lead for clean-up efforts, on June 16,
2010, at the Chevron Pipeline Incident Command Center at 2875 South Decker Lake
Drive in Salt Lake City. At this meeting, RMEC was provided with a copy of an air
monitoring plan developed by Chevron. RMEC completed this sampling on June 26,
2010. On July 01, 2010 RMEC was again contacted by Chevron employees and
requested that RMEC meet with them on July 05, 2010 to discuss further sampling
efforts. RMEC met with Don Johnson and Robin Schelling of Chevron Pipeline on July
05, 2010 and discussed the a sampling plan that designated area air monitoring for
various petroleum-related vapors was to be performed three times daily (~7:00 AM,
Noon and 4:00 PM) at the following locations:

* 1731 East 900 South, Salt Lake City

Bonneview Park, Salt Lake City

1365 Harvard Ave., Salt Lake City

1225 Harvard Ave., Salt Lake City

Garden Park Ward LDS Chapel, Salt Lake City

* Liberty Park Pond, Salt Lake City

* 1300 South 900 West, Salt Lake City (creek inlet to Jordan River)
* 960 West 900 South, Salt Lake City (creek inlet to Jordan River)

RMEC agreed to provide personnel to implement the plan and began performing area air
monitoring on the afternoon of July 06, 2010. RMEC performed field modifications to
the plan as conditions dictated and began the three times per day monitoring on July 07,
2010.
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METHODS AND MATERIALS

Real-Time Air Monitoring

RMEC used two instruments to monitor the level of petroleum-related vapors in the
vicinity of Red Butte Creek and the pond at Liberty Park. RMEC used an UltraRAE
3000 Photo-ionization Detector (PID) (SN 596-000577) to measure airborne benzene
levels and a ppbRAE 3000 PID (SN 594-900623) to measure VOC levels at the
designated locations along Red Butte Creek. RMEC personnel, in accordance with
manufacturer’s guidelines, calibrated all instruments on the morning of each day of
monitoring. Instrument serial numbers and calibration information are included with the
monitoring results in Appendix A.

Integrated Area Monitoring

RMEC also collected integrated area air samples at selected locations using 3SM™ 3500
passive organic vapor monitors (POVMs). The POVMs were set up at the designated
sample locations at specific points that were assumed to have the highest concentration of
petroleum vapors. The presence of petroleum odors and the VOC measurements
obtained from the real time air monitoring were used to choose the locations where the
POVMs were deployed.

The area POVMs were deployed for ~24 hour periods, collected, and submitted under
chain of custody to ALS Laboratory Group of Salt Lake City. Personal samples were
deployed during representative portions of the work shift and submitted to the laboratory.
ALS Laboratory Group is an American Industrial Hygiene Association (AIHA)
accredited laboratory. The POVMs were analyzed for benzene, toluene, ethyl benzene,
xylene (BTEX), and total hydrocarbons following the methods specified by the
manufacturer of the POVM (3M™ Corp.).

RESULTS/DISCUSSION

Real Time Monitoring

The results of the real time monitoring are summarized in Appendix A. These tables
essentially are a reproduction of the field notes taken during the real time monitoring
events.

RMEC found measurable levels of benzene during several sampling events. These levels
ranged from <0.05 - 2.0 parts per million (ppm) (0.05 ppm level of detection). The
benzene levels were typically obtained around the workers who were pressure-washing
the rocks and banks of Red Butte Creek (wash-crew), at the mouth of a culvert at 1102 S
900 E, Salt lake City (the highest peak) on three different sampling events. Benzene was
also found at five of the nine sampling locations during “the flush,” where the creek was
flooded with an increased water flow rate. The flush occurred on July 15, 2010 and
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began reaching the monitoring locations around 10:20AM and continued for about 2.5
hours. Benzene levels ranged from <0.05 — 0.70 ppm. These measurements were taken
directly over the creek and a few feet off the bank.

RMEC found measurable levels of total VOCs during the monitoring events. Total VOC
levels ranged from approximately 1 — 44,000 parts per billion (ppb) at various locations
along Red Butte Creek. The highest VOC measurements were typically obtained directly
above Red Butte Creek in areas were water was flowing over rocks and waterfalls or was
otherwise being agitated or disturbed by the wash crew. VOC levels were typically <1
ppb once the sampler moved a few feet away from the creek. VOC levels were generally
higher in the afternoon as outdoor temperatures increased. Please note that the VOC
levels indicated in the table are instantaneous peak concentrations measured at various
points at the sampled properties and should not be considered long term average
concentrations.

Intermittent petroleum odors were noted at various times and locations at the designated
sampling points (see notes in tables). However, the presence of petroleum odors did not
always correlate with the presence of measurable levels of VOCs (i.e. VOC levels were
sometimes below lppb even when odors were present). It should be noted that in
locations where power-washing activities occurred, there is the possibility that the
exhaust from gasoline-powered equipment may have contributed to the readings obtained
from direct-reading instruments.

POVM Area Monitoring

The results of the 24-hour integrated area air monitoring using the POVMs are
summarized in Appendix B. The laboratory analytical reports are enclosed as Appendix
C.

11 POVM samples showed measurable levels of total hydrocarbons. These samples were
located at Bonneview Park along the creek, 1365 Harvard Ave. along the creek, 1225
Harvard Ave. along the creek and at 1102 South 900 East above the creek on the west
side of the 900 East bridge. The total hydrocarbon levels in these samples ranged from
0.064 — 3.0 ppm. It should be noted that in locations where power-washing activities
occurred, there is the possibility that the exhaust from gasoline-powered equipment may
have contributed to the monitoring results.

POVM Employee Monitoring

The results of the employee monitoring using the POVMs are summarized in Appendix
D. The table identifies the sample by personnel, task, date, sample number, the sample
duration, the measured concentration for the sample period, the calculated 8-hour time-
weighted average (8-hr TWA) exposure, and the applicable occupational exposure
standard. The laboratory analytical reports are enclosed as Appendix C.
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RMEC performed personal sampling on four Chevron Employees and one Kodiak
employee from the wash crew: Mike Eaton, Johnny Fox, Johnny Fox, Paul Freeman, Dan
Tarlton, and Caleb Hundersmark (Kodiak). The monitored Chevron employees
performed various supervisory duties during pressure washing and debris removal
operations. The Kodiak employee performed various cleanup and pressure washing
duties during the monitoring event.

All employee 8-hr TWA exposures were below the applicable OSHA Permissible
Exposure Limit (PEL). 8-hr TWA benzene levels ranged from <0.018 — 0.084 ppm. 8-hr
TWA ethyl benzene levels ranged from <0.18 — <0.35 ppm. 8-hr TWA toluene levels
ranged from <0.18 — 0.71 ppm. 8-hr xylene levels ranged from < 0.18 - 0.47 ppm. 8-hr
TWA total hydrocarbon levels ranged from <0.24 — 4.5 ppm. It should be noted that in
locations where power-washing activities occurred, there is the possibility that the
exhaust from gasoline-powered equipment may have contributed to the monitoring
results.
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APPENDIX A

Real Time Monitoring





Red Butte Creek Oil Release PJ10E-2114

Glossary Terms for Field Notes

Intermittent (VOCs and Benzene) - RMEC collected several 60 second samples with direct
reading instruments at the sample locations. Where the term intermittent was used,
the direct reading instruments reported readings that fluctuated from non-detect to
the noted levels.

Sustained (VOCs and Benzene) - RMEC collected several 60 second samples with direct
reading instruments at the sample locations. Where the term sustained was used, the
direct reading instruments reported levels where the recorded value was the lowest
observed reading, not an average, during the sampling periods.

These other definitions are subjective because each person has different
interpretations.

Slight Odors - Barely noticeable to human smell.

Light Odors - Noticeable. ,

Moderate Odors - Easily noticeable with possibility of being a nuisance.
Strong - Likely for odor to be a nuisance.

Heavy - Nuisance is expected.





July 6th 2010
Notes: Benzene measured with UltraRAE 3000 SN 596-901159. VOC measured with ppbRAE 3000 SN 594-900623. Benzene Cal Gas - AFC Precision Gas Mixture Benzene 5.0 PPM Lot# GAK-
21-5-2, VOC Cal Gas - RAE Systems Isobutylene 10 PPM Lot# 107310A Cyl 17.

Sample Serial # Time Exact Location of Sample Badg‘evls':;nple VOC (ppb) B(e:;::;e Comments

RMEC070610iPO1 10:50 AM  |Bonneview (along creek) Y-HM5602 <1-6334 N/A  |intermittent moderate petroleum odors. Highest VOC's near cleaning
ops at east side of park. Some exhaust odors from portable equipment.
Shady, 80 F, slight breeze.

RMEC070610IP02 11:15 AM |1731 East 900 South (along Y-HMS5561 <1 N/A  |Shady, calm, 80 F. No petroleum odors.

creek)

RMEC0706101P03 11:55 AM |1365 Harvard (along creek} Y-HMS556 <1-661 N/A  |Shady, calm, 80 F. Very slight intermittent petroleum odors near house
over creek. Crew on lunch.

RMEC0706101P04 12:15 PM |1225 Harvard {along creek) Y-HM5575 <1-148 N/A  |Sunny, calm, 80 F. No petroleum odors.

RMEC0706101P05 12:25PM |Garden Park Ward Harvard Ave. | Y-HM5588 <1 N/A  |Sunny, 80F, Slight breeze. No petroleum odors.

RMEC070610-1P06 12:40 PM {1102 South 900 East {along Y-HMS603 <1-2010 N/A  |Sun/shade, 80 F, slight breeze. Slight intermittent petroleum odors.

creek) Highest VOC by culvert outlet @ 900 E. Less that 500 ppb along creek to
west.

RMEC070610IP07 1:35PM  [Liberty Park {(perimeter of pond) N <1 N/A  |Sunny, 83 F, slight breeze. No petroleum odors.

RMECO070610(P08 2:05 PM  }1300 South 900 West (inlet) N <1 N/A  |Sunny, 85 F, breezy. No petroleum odors. No crews working.

RMEC0706101P09 2:16 PM  |960 West 900 South {inlet) N <1 N/A  |Sunny, 85 F, breezy. No petroleum odors. Four man crew working
booms.

RMEC0706101P10 3:15PM  |1731 East 900 South {along Y-HMS561 <1 N/A  |Sun/shade, 85 F, calm. No petroleum odors.

creek)

RMEC070610iP11 3:30PM  |Bonneview (along creek) Y-HM5602 <1-4841 N/A  |Shady, calm, 85 F. Crews working, pressure washing, vacuuming, etc.
Moderate petroleum odors adjacent to cleaning crews. Highest VOC
near bhoom deploymernit area

RMEC070610I1P12 3:45PM  |1365 Harvard (along creek) Y-HMS556 <1-126 N/A  |Shady, calm, 85 F. Crews in assembly line moving wood. VOC readings
at bridge. Very slight intermittent petroleum odor at that location.

RMEC0706101P13 4:00 PM  |1225 Harvard {along creek) Y-HM5575 <1-267 N/A  |Sunny, calm, 85F. Intermittent, very slight petroleum odors @ East end
of property, highest VOC's.

RMEC070610/P14 4:10PM  |Garden Park Ward Harvard Ave. | Y-HMS588 <1 N/A  |Sun/shade, 85 F, breezy. No petroleum odors.

{along creek)

RMEC070610iP15 4:20 PM  |1102 South 900 East (along Y-HM5603 <1-98 N/A  |Sun/shade, 85 F, breezy. Very slight petroleum odors near culvert @ 900

creek) E, location of highest VOC's. No VOC's along path on north side of creek.

RMEC070610IP16 4:35PM |Liberty Park {perimeter of pond) N <1 N/A  |Sunny, 86 F, breezy. No petroleum odors.

RMEC0706101P17 4:45 PM {1300 South 900 West {inlet) N <1 N/A  [Sunny, 86 F, breezy. No petroleum odors.

RMEC0706101P18 5:00 PM  [960 West 900 South {inlet} N <1 N/A  [Sunny, 86 F, breezy. No petroleum odors.

July 7th 2010
Notes: Benzene measured with UltraRAE 3000 SN 596-901159. VOC measured with ppbRAE 3000 SN 594-900623. Benzene Cal Gas - AFC Precision Gas Mixture Benzene 5.0 PPM Lot# GAK-
21-5-2, VOC Cal Gas - RAE Systems Isobutylene 10 PPM Lot# 107310A Cyl 17.

Badge Sample|

Benzene

Sample Serial # Time Exact Location of Sample W/N) VOC {ppb) {opm) Comments
RMEC070710WNO1 7:56 AM  |Bonneview (along creek) Y-HM5602 <1 N/A Winds 5-10 mph, 68°F, shady. No odors.
RMEC070710WN02 7:48 AM 1731 East 900 South {along Y-HM5561 <1 N/A  |Winds 5-10 mph, 68 F, shady. No odors.

creek)

RMEC070710WNO3 8:05AM |1365 Harvard (along creek) Y-HM5556 <1-1132 N/A  |Winds 5-10 mph, 66 F, shady. Slight intermittent odors on sidewalk and
side of house. Moderate odors at back door (70 ppb}. Peak on bridge
over water. Moderate odor along creek.

RMEC070710WNO4 8:45 AM {1225 Harvard Y-HMS575 <1-34 N/A  [Winds 5-10 mph, 66 F, shady. Slight odor at culvert at end of pond.

RMEC070710WNOS 8:55 AM |Garden Park Ward {along creek) | Y-HMS5588 <1 N/A Light breeze, 67 F, shady. No odors.

RMEC070710WN0O6 9:05 AM  |1102 5. 900 E. {along creek) Y-HM5603 <1-1875 N/A  |Winds 5-10 mph, 67 F, shady. Strong odor at mouth of culvert. Slight to
moderate odor along creek.
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RMEC070710WNO7 9:15 AM  |Liberty Park {perimeter of pond) N <1 N/A Winds 10-15 mph, 69 F, sunny. No odors,
RMECO70710WNO8 9:30 AM  |1300 South 900 West (inlet) N <1 N/A |Light winds, sunny, 70 F. No odors.
RMECO70710WNO9 9:50 AM  |960 West 900 South (inlet) N <1-29 N/A  |Light winds, sunny, 73 F. No odors, but got a one-time reading at mouth
of inlet.
RMECO70710WN10 12:00 PM |1731 East 900 South {along Y-HM5612 <1 <0.05 |Sunny, 78 F, light breeze. No odors.
creek)
RMECO70710WN11 12:25 PM |Bonneview (along creek) Y-HM6159 <1 <0.05 |Shady, 78 F, light breeze. No odors.
RMECO70710WN12 12:40 PM 1365 Harvard (along creek) Y-HM6202 <1-179 <0.05 |5hady, 82 F, slight breeze. Light odor on bridge directly over creek {only
readings)
RMEC0O70710WN13 1:10PM  |1225 Harvard (along creek) Y-HM6229 <1-328 <0.05 {5unny, 85 F, calm. Light to moderate odor near creek outlet under pond.
Light odor {30 ppb} along creek.
RMECO70710WN14 1:25PM |Garden Park Ward {along creek) | Y-HM6257 <1-73 <0.05 |[Sunny, 85 F, calm. Light odors near bridge {about 30 ppb) along most of
creek.
RMECO70710WN15 1:45PM  |1102 South 900 East {along Y-HM6153 <1-4041 <0.05 |Shady, 86 F, calm. Light to moderate odor along creek. Heavy odor at
creek) culvery opening.
RMECO70710WN16 2:15PM  [Liberty Park (perimeter of pond) N <1 <0.05 |Sunny, 86 F, calm. No odors.
RMECO70710WN17 2:50 PM  |1300 South 900 West {inlet to N <1 <0.05 |Sunny, 86 F, calm. No odors.
river)
RMECO70710WN18 3:10 PM  |960 West 500 South (inlet) N <1 <0.05 |Sunny, 84 F, light breeze. No odors.
RMECO70710WN19 4:00 PM  |1731 East 900 South {along Y-HM5612 <1 <0.05 |Shady, 84 F, light breeze. No odors
creek)
RMECO70710WN20 4:20PM  |Bonneview (along creek) Y-HM6159 <1 <0.05 |Shady, 83 F, calm. No odor.
RMECO70710WN21 4:30PM  |1365 Harvard (along creek) Y-HM6202 <1-2405 <0.05 |Shady, 83 F, calm. Light to moderate odor. About 200 ppb along creek.
Peak at bridge.
RMECO70710WN22 4:45PM  |1225 Harvard (along creek) Y-HM6229 <1-1016 <0.05 |[Sunny, 86 F, caim. Light to moderate odor. About 300 ppb along creek.
Peak at culvert under pond. Visible oil on water
RMECO70710WN23 4:56 PM  |Garden Park Ward {along creek} | Y-HM6257 <1 <0.05 |Sunny, 87 F, calm. Light to heavy odor. {1175 Harvard had moderate
odors at culvert {779 ppb)]
RMECO70710WN24 5:13PM  |1102 South 900 East {along Y-HM6183 <1-4088 <0.05 |Shady, 86 F, calm. Light to heavy odor. Around 500 ppb along creek.
creek) The peak is at culvert from road.
RMECO70710WN25 5:25PM  |Liberty Park (perimeter of pond} N <1-25 <0.05 |Sunny, 87 F, calm. Slight odor near inlet from creek.
RMECQ70710WN26 6:00 PM  |1300 South 900 W (River inlet) N <1 <0.05 |Sunny, 87 F, calm. No odor.
RMECO70710WN27 6:06 PM 1960 West 900 South (river inlet) N <1 <0.05 |Sunny, 87 F, calm. No odor.

July 8th 2010
Notes: Benzene measured with UltraRAE 3000 SN 596-901159. VOC measured with ppbRAE 3000 SN 594-300623. Benzene Cal Gas - AFC Precision Gas Mixture Benzene 5.0 PPM Lot# GAK-

21-5-2, VOC Cal Gas - RAE Systems Isobutylene 10 PPM Lot# 107310A Cyl 17.

Badge Sample|

Benzene

Sample Serial # Time Exact Location of Sample (v/N) VOC {ppb) {ppm) Comments
RMECO70810WNO1 8:00 AM  |1731 East 900 South (along Y-HMS5612 <1 <0.05 |Partly cloudy, 70 F, breezy. No odors.
creek)
RMECO70810WN02 8:35 AM _|Bonneview (along creek) Y-HM6159 <1 <0.05 |Partly cloudy, 74 F, breezy. No odors.
RMECO70810WNO3 8:45 AM  |1365 Harvard (along creek} Y-HM6202 <1-3253 <0.05- |Partly cloudy, 74 F, calm. Light to moderate odors. Benzene found
0.35 |around bridge. Around 400 ppb along creek, peak at bridge. About 50
ppb on street.
RMECQO70810WN04 9:03 AM  [1225 Harvard (along creek) Y-HM6229 <1-25 <0.05 |Partly cloudy, 74 F, calm. 5light intermittent odor at mouth of culvert
under pond.
RMEC070810WNO5 9:18 AM lGarden Park Ward {along creek) | Y-HM6257 <1 <0.05 |[Partly cloudy, 74 F, calm. No odors.
RMECO70810WN06 9:30 AM  |1102 South 900 East (along Y-HM6153 <1-431 <0.05 |Partly cloudy, 74 F, calm. Intermittent light to moderate odor along
creek) creek. Moderate odor at culvert under road.
RMECO70810WNO7 9:45 AM  |Liberty Park (Around perimeter N <1-31 <0.05 |[Partly cloudy, 75 F, caim. Intermittent slight odor at inlet of creek to
of pond) pond.
RMEC070810WNO08 10:25 AM |1300 South 910 West {at inlet to N <1-59 <0.05 |Sunny, 81F, calm. Light odors around inlet to river. New dumpster
Jordan River) located at site.
RMECO70810WN09 10:40 AM  [960 West 900 South {at inlet to N <1 <0.05 [Sunny, 84 F, calm. No odors.

Jordan River)






RMECO70810WN10 12:30 PM |1731 East 900 South {along Y-HM5105 <1 <0.05 |Shady, 85 F, calm. No odors.
creek)
RMECO70810WN11 12:18 PM |Bonneview {along creek) Y-HMS5113 <1 <0.05 |Shady, 85 F, calm. No odors.
RMECO70810WN12 12:45 PM  [1365 Harvard (along creek) Y-HG7454 |<1-13.41 ppm] <0.05-0.3 |Shady, 84 F, calm. Light to moderate odors around house. Heavy peak
odors at bridge. Moderate to heavy odor along east end of stream.
Benzene starts at bridge and gets heavier upstream.
RMECO70810WN13 1:15PM  }1225 Harvard (along creek} Y-HM5059 <1-1669 <0.05 |Sunny, 88 F, calm. 100 ppb @ house. 50 ppb @ street. Moderate to
strong odors along entire length of creek.
RMECQ70810WN14 1:30 PM  |Garden Park Ward (along creek) | Y-HM5138 <1-425 <0.05 |Sunny, 88 F, calm. 10 ppb @ street. About 300 ppb along creek. Light
to moderate odors.
RMEC070810WN15 1:45PM  |1102 South 900 East {along Y-HM6386 <1-2525 <0.05 [Shady, 88 F, calm. Moderate odor at street. Heavy odor at culvert.
creek) About 200-400 ppb along creek.
RMEC070810WN16 2:05PM |Liberty Park (perimeter of pond) N <1-133 <0.05 |Sunny, 91 F, calm. Light odor {10 ppb} around entire pond. Peak is at
creek inlet.
RMECO70810WN17 2:45PM  |1300 South 900 West (Inlet to N <1-10 <0.05 |[Sunny, 91 F, calm. Slight odor at inlet.
Jordan River)
RMECO70810WN18 3:00 PM  |960 West 900 South {Inlet to N <1-225 <0.05 |Sunny, 92 F, calm. Moderate odor where metal plates were opened in
Jordan River) the road over the skimmers.
RMECO70810WN19 4:00 PM {1731 East 900 South {along Y-HM5105 <1 <0.05 |[Cloudy, calm, 90 F. No odor.
creek)
RMECO70810WN20 4:10 PM |Bonneview (along creek) Y-HM5113 <1 <0.05 |Cloudy/light rain, calm, 89 F. No odor.
RMECQ70810WN21 4:20 PM  |1365 Harvard (along creek) Y-HG4754 <1-443 <0.05 |Cloudy/light rain, calm, 89 F. Light to moderate odor along creek, peak
at bridge.
RMECO070810WN22 4:30PM  |1225 Harvard {along creek) Y-HM5059 <1-676 <0.05 |Cloudy/light rain, breezy, 83 F. Light to moderate odor. Peak was east of
pond.
RMEC070810WN23 4:40 PM  |Garden Park Ward (along creek) | Y-HM5138 <1-30 <0.05 |Cloudy/raining, heavy wind gusts. Light odor along entire creek.
RMECO70810WN24 4:50 PM  |1102 South 900 East {along Y-HM6386 <1-3553 <0.05 |Cloudy/raining, heavy wind gusts. Moderate odor along creek {700
creek) ppb). Peak at culvert at road.
RMECO70810WN25 5:.00 PM [Liberty Park (Around perimeter N <1-123 <0.05 |Sunny, 85 F, light winds. Light odor at inlet (15 ppb). Peak at oil boom
of pond) dumpsters.
RMECO70810WN26 5:30 PM  |1300 South 900 West (Inlet to N <1 <0.05 {Sunny, 85 F, calm. No odor.
Jordan River)
RMECO70810WN27 5:45PM  |960 West 900 South {inlet to N <1 <0.05 |Sunny, 85 F, calm. No odor.
Jordan River)
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July 9th 2010
Notes: Berizene measured with UltraRAE 3000 SN 596-901159. VOC measured with ppbRAE 3000 SN 594-900623. Benzene Cal Gas - AFC Precision Gas Mixture Benzene 5.0 PPM Lot# GAK-
21-5-2, VOC Cal Gas - RAE Systems Isobutylene 10 PPM Lot# 107310A Cyl 17.

Badge Sample|

Benzene

Sample Serial # Time Exact Location of Sample (v/N) VvOC (ppb) {ppm) Comments
RMEC070310WNO1 8:05 AM |1731 East 900 South Y-HM5105 <1 <0.05 |[Shady, 70 F, calm. No odors.
RMECO70910WNO2 8:15 AM  |Bonneview Park (Along creek) Y-HM5113 <1 <0.05 {Shady, 70F, slight breeze. No odors.
RMEC070910WNO3 8:30 AM  [1365 Harvard (along creek) Y-HG7454 <1 <0.05 [Shady, 70 F, calm. No odors.
RMECO70310WNO4 8:50 AM 1225 Harvard {along creek) Y-HM5159 <1-820 <0.05 |Sunny, 71 F, light breeze. Light odors at culvert under pond. Moderate
odors at east end of property.
RMEC070910WND5 9:05 AM |Garden Park Ward (along creek) | Y-HMS138 <1 <0.05 jSunny, 73 F, calm. No odors.
RMEC070910WNO6 9:15 AM  |1102 East 900 South (along Y-HG6386 <1-540 <0.05 [Shady, 73 F, calm. Moderate odors at mouth of culvert under road.
creek) Light odor along creek.
RMEC070910WNO7 9:30 AM |Liberty Park (Around perimeter N <1-53 <0.05 |Sunny, 73 F, calm. Light odor from a worker pouring gas into machine.
of pond} Otherwise, no odors.
RMEC070910WNO08 10:05 AM |1300 South 900 West {Inlet to N <1 <0.05 |[Sunny, 78 F, calm. No odors.
Jordan River)
RMEC070910WNO09% 10:25 AM  |900 South 960 West {Inlet to N <1 <0.05 |Sunny, 84 F, calm. No odors.
Jordan River)
RMEC070910WN10 12:10 PM |1731 East 900 South {along Y-HR6333 <1 <0.05 |[Shady, 85F, calm. No odors.
creek)
RMECO70910WN11 12:00 PM {Bonneview (along creek) Y-HR6325 <1 <0.05 {Shady, 85 F, calm. No odors.
RMEC070910WN12 12:20 PM 1365 Harvard (along creek) Y-HR6349 <1 <0.05 |Shady, 85 F, calm. No odors.
RMECO070910WN13 12:35PM |1225 Harvard (along creek) Y-HM5134 <1-1979 <0.05 |Sunny, 85 F, calm. Light odor at house. Heavy odor at culvert at end of
pond. Moderate odor along creek.
RMEC070910WN14 1:00 PM  |Garden Park Ward (along creek) Y-HL4262 <1-588 <0.05 [Sunny, 85 F, calm. Light intermittent odor along creek, with peak at
bridge.
RMECO70910WN15 1:15PM  |1102 South 900 East (along Y-HL4217 <1-2333 <0.05 |[Shady, 89 F, calm. Light to moderate odor along creek. Peak at culverty
creek) on 900 East.
RMECO70910WN16 1:30 PM  |Liberty Park (perimeter of pond) N <1-287 <0.05 |Cloudy, 84 F, light breeze. Light intermittent odor along east perimeter.
Peak VOC at mouth of inlet.
RMEC070910WN17 2:29 PM (1300 South 900 West {Inlet to N <1 <0.05 |Cloudy, 84 F, winds 10-15 mph. No odor.
Jordan River)
RMECC70S10WN18 2:03 PM  [900 South 960 West (Inlet to N <1 <0.05 [Cloudy, 83F, light breeze. No odor.
Jordan River)
RMECO70910WN19 4:08 PM  |1731 East 900 South {along Y-HR6333 <1 <0.05 |Shady, 80 F, calm. No odor.
creek)
RMECO70910WN20 4:16 PM  |Bonneview (along creek) Y-HR6325 <1 <0.05 |Shady, 82 F, calm. No odors.
RMEC070910WN21 4:30 PM  |1365 Harvard (along creek} Y-HR6349 <1-15 <0.05 |Shady, 82 F, calm. Slight intermittent odor at bridge.
RMEC070910WN22 4:43 PM 1225 Harvard (along creek) Y-HM5134 <1-8562 <0.05- [Sunny, 82 F, calm. Benzene found on west end of property. VOC on all
0.85 |property. 100 ppb along creek. Peak levels near wash crew. As | started
monitoring near the East end of the wash crew, | started picking up
readings for Benzene on the ultraRAE 3000 PID. The levels started about
0.35 ppm and intermittently increased to 0.85 ppm. As | came from the
West end | noticed the same pattern of sustained Benzene at 0.40
ppmand increased to 0.95 ppm peaks. This data is consistent with other
Benzene found at 1365 Harvard sampled on 7/8/10 at 8:45 AM with
readings at 0.35 ppm at end of wash crew.
RMEC070910WN23 5:00 PM |Garden Park Ward {along creek} Y-HL4262 | <1-22.9 ppm | <0.05- [Sunny, 88 F, calm. About 300 ppb along creek. Peak levels of VOC near
0.95 |wash crew. Benzene was found near wash crew only. 0.40 ppm
sustained, 0.95 peak.
RMECO070910WN24 5:30PM  [1102 South 900 East (along Y-HL4217 |<1-18.87 ppm| <0.05 |Shady, 88 F, calm. About 300 ppb at house. About 100 ppb along creek.
creek) Peak was at culvert under 900 E at east edge of property. 400 ppb at
street.
RMEC070910WN25 5:55 PM  |Liberty Park (perimeter of pond} N <1-706 <0.05 |Sunny, 87 F, calm. Intermittent odor from inlet only.
RMEC070910WN26 6:20 PM  |1300 South 900 West (inlet to N <1 <0.05 |Sunny, 85 F, calm. No odor

Jordan River)
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July 10th 2010
Notes: Benzene measured with UltraRAE 3000 SN 596-201159. VOC measured with ppbRAE 3000 SN 594-900623. Benzene Cal Gas - AFC Precision Gas Mixture Benzene 5.0 PPM Lot# GAK-

21-5-2, VOC Cal Gas - RAE Systems [sobutylene 10 PPM Lot# 107310A Cyl 17.

Badge Sample]

Benzene

Sample Serial # Time Exact Location of Sample (/N VOC (ppb} {ppm) Comments

RMECO71010WNO1 8:00 AM  |1731 East 900 South {Along Y-HR6333 <1 <0.05 |Shady, 68 F, calm. No odors.

River)

RMEC071010WNO2 8:10 AM |Bonneview (Along the river) Y-HR6325 <1 <0.05 |Shady, 69 F, calm. No odors.

RMEC071010WNO3 8:20 AM 1365 Harvard (Along the River) Y-HR6349 <1 <0.05 {Shady, 69 F, calm. No odors.

RMEC071010WNQO4 8:30 AM  |1225 Harvard (along creek) Y-HMS5134 <1 <0.05 |Shady, 71F, calm. No odors.

RMECO071010WNOS 8:45 AM |Garden Park Ward {along creek) Y-HL4262 <1 <0.05 |Sunny, 71 F, calm. No odors.

RMEC071010WNO6 8:55 AM 11102 South 900 East {(along Y-HL4217 [<1-16.01 ppm| <0.05- [Sunny/shade, 74 F, calm. Using an ultraRAE and PPBRAE to measure

creek) 1.75 |benzene and total VOC's respectively, | measured 0.5 ppm on the
sidewalk with peaks of 0.85 ppm. At the mouth of the culvery, |
measured sustained benzene at 1.5 ppm with peaks of 2.0 ppm. Along
the creek and next to the home, | measured sustained benzene at 0.35
ppm with peaks of 0.85 ppm. With respect to VOC's, | measured 500
ppb sustained on sidewalk with peaks of 3000 ppb. At the culvert
sustained VOC was 8000 ppb with peaks at 16 ppm. Along creek and at
house the VOC reading was sustained 500 ppb with peaks of 3000 ppb.
At 11:30 AM - Recalibrated equipment and sampled culvert again. |
used a uitraRAE 3000 PID and Oraggar tube. PID gave readings of 0.05
ppm benzene. Draggar tube showed no benzene.

RMECO71010WNO7 10:00 AM |Liberty Park (perimeter of pond) N <1-355 <0.05 [Sunny, 79 F, calm. No odor.

RMEC071010WNOCS 10:30 AM  |1300 South 900 W {River inlet) N <1 <0.05 |[Sunny, 86 F, calm. No odor.

RMECO71010WNOS 10:40 AM  |960 West 900 South {river inlet) N <1 <0.05 {Sunny, 91F, calm. No odor.

RMECO71010WN10 12:15PM |1731 East 900 South {along Y-HL4240 <1 <0.05 |Shady, 91 F, calm. No odor.

creek)
RMEC071010WN11 12:30 PM |Bonneview (along creek) Y-HL4288 <1 <0.05 |Shady, 91 F, calm. No odor.
RMECO71010WN12 12:40 PM |1365 Harvard (along creek} Y-HL4221 <1 <0.05 |[Shady, 89 F, calm. No odor.
RMECO71010WN13 12:50 PM [1225 Harvard (along creek} Y-HL4287 <1 <0.05 [Sunny, 90F, calm. No odor. 1:00 PM - Wash Crew - Benzene levels
around the crew were about 0.25 ppm on both ends. Benzene levels
within 3 feet of pump motor were sustained at 4000 ppb with peaks of
16.82 ppm near pump motors. Performed personal sample with 3M
3500 passive filter #HL4254. Performed an area air sample using
Draggar tubes for benzene with no visible detection.
RMEC071010WN 14 1:30 PM  |Garden Park Ward {along creek) Y-XP6212 <1-5000 <0.05 |[Sunny, 90F, calm. About 300 ppb on all property with several peak
spots on creek.
RMECO71010WN15 2:20PM  |1102 South 900 East {along Y-XP6218 <1-12 ppm <0.05- |Sunny/shade, 94 F, calm. Sampled culvert and creek using Draggar tubes
creek) 0.35 land ultraRAE 3000 for benzene and used a PPBRAE 3000 for total VOC's.
VOC's were about 1000 ppb along creek and 500 ppb next to house. At
the culvert at the road, the VOC's were sustained at 4000 ppb with
intermittent peaks at 10-12 ppm. Benzene was found on property at
culvert on 900 east at 0.25 sustained with intermittent. Peaks at 0.35
ppm using the ultraRAE 3000. No detection with Draggar tubes.
RMECO71010WN 16 3:10 PM  [Liberty Park (perimeter of pond) N <1-401 <0.05 {Sunny, 90 F, light breeze. Odors of 40 ppb around entire perimeter, with
intermittent peaks at inlet.
RMECO71010WN17 3:40 PM  |1300 South 900 West (Inlet to N <1 <0.05 |Sunny, 93 F, light breeze. No odors.
Jordan River)

RMECO71010WN18 4:00 PM  |960 West 900 South (Inlet to N <1-37 <0.05 |[Sunny, 98 F, light breeze. Intermittent odors from vacuum truck.
Jordan River)

RMECO71010WN19 5:45PM  |1731 East 900 South {along Y-HL4240 <1 <0.05 |Shady, 87 F, calm. Noodor.
creek)

RMECO071010WN20 5:55 PM__|Bonneview (along creek) Y-HL4288 <1 <0.05 {Shady, 88 F, calm. No odor.

RMECO071010WN21 6:05 PM  |1365 Harvard (along creek) Y-HL4221 <1 <0.05 |Shady, 88 F, calm. No odor.






RMECO71010WN22 6:20PM  [1225 Harvard (along creek) Y-HL4287 <1-30 <0.05 |Sunny, 88 F, calm. Sight odors on all of property. Wash crew - High
levels of benzene and VOCs were measured during wash crews' last 15
minutes of work. Sustained levels of benzene about 0.95 ppm around
workers running pump motors. Peak levels at 2.45 ppm. This peak was
in conjunction with four pump motors running simultaneously within an
eight foot radius. As soon as pumps shut off, the benzene levels
dropped to <0.05 ppm. VOC's were in the rang of 18-20 ppm and peaks
near 33 ppm.

RMECO71010WN23 6:50 PM _ |Garden Park Ward (along creek) Y-XP6212 <1-803 <0.05 [Sunny, 87 F, calm. Intermittent moderate odors

RMECO071010WN24 5:30 PM {1102 South 900 East {along Y-XP6218 <1-7136 <0.05 |Shady, 85 F, calm. About 200 ppb along creek with peaks at cuvert at

creek) 900 east.

RMECO71010WN25 7:00 PM  |Liberty Park (perimeter of pond) N <1-40 <0.05 |Sunny, 85 F, calm. Slight odor at the inlet. About 10 ppb around entire
perimeter

RMEC071010WN26 7:29 PM 1300 South 900 W (River inlet} N <1 <0.05 {Shady, 83 F, calm. No odor.

RMEC071010WN27 7:40 PM  |900 South 960 West (Inlet to N <1 <0.05 |Shady, 83 F, calm. No odor.

Jordan River}

July 11th 2010

Notes: Benzene measured with UltraRAE 3000 SN 596-901159. VOC measured with ppbRAE 3000 SN 594-900623. Benzene Cal Gas - AFC Precision Gas Mixture Benzene 5.0 PPM Lot# GAK-
21-5-2, VOC Cal Gas - RAE Systems Isobutylene 10 PPM Lot# 107310A Cyl 17.

Sample Serial # Time Exact Location of Sample Badg(evlsr:;n ple VOC (ppb) B(e:::‘r;e Comments
RMEC0711101P01 7:30 AM  |1731 East 900 South {Along Y-HL4240 <1 <0.05 |73 F, overcast, slight breeze. No petroleum odors.
River})
RMEC0711101P02 7:42 AM |Bonneview (Along the river}) Y-HL4288 <1 <0.05 |74 F, overcast, calm. No petroleum odors.
RMEC0711101P03 7:53 AM {1365 Harvard (Along the River) Y-HL4221 <1 <0.05 |73 F, overcast, calm. No petroleum odors.
RMEC0711101P04 8:03 AM  |1225 Harvard (along creek) Y-HL4287 <1 <0.05 |73 F, overcast, calm. No petroleum odors.
RMEC0711101P0S 8:13 AM  |Garden Park Ward {along creek} Y-XP6212 <1-113 <0.05 |73 F, overcast, slight breeze out of east. Very slight intermittent
petroleum odors downstream of visual oil below north bridge.
RMEC071110IP06 8:24 AM  |1102 South 900 East {along Y-XP6218 <1-676 <0.05 {73 F, mostly cloudy, calm. Highest VOC reading @ outlet of culverty @
creek) 900 East. <1 ppb VOC's along sidewalk following creek west. Slight
petroleum odor at culvert.
RMEC0711101P07 8:45AM |Liberty Park {perimeter of pond) N <1 <0.05 |73 F, thunderstorm, rain, wind. No petroleum odors.
RMEC0711101P08 9:00 AM {1300 South 900 West {along N <1 <0.05 |73 F, overcast, slight breeze. No petroleum odors.
creek})
RMEC0711101P09 9:13 AM  |960 West 900 South {Inlet to N <1 <0.0S |73 F, overcast, slight breeze. No petroleum odors.
Jordan River)
RMEC0711101P10 12:00 PM |1731 East 900 South {along Y-XP6162 <1 <0.05 |82 F, shade, calm. No petroleum odors.
creek)
RMEC071110i1P11 12:30 PM |Bonneview {along creek) Y-XP6216 <1 <0.05 |80 F, shady, calm. No petroleum odors.
RMEC071110IP12 12:45PM |1365 Harvard {along creek) Y-XP6206 <1-38 <0.05 |82 F, shady, calm. No petroleum odors.
RMEC0711101P13 12:55PM |1225 Harvard (along creek) Y-XP6223 <1-170 <0.05 |82 F, sunny, calm. Very slight petroleum odor at east end of property
near creek, location of highest VOC reading.
RMEC071110iP14 1:08 PM  |Garden Park Ward (along creek) Y-XP6231 <1-239 <0.05 |82 F, overcast, caim to slight east breeze. Slight petroleum odor
downstream of north bridge where oil has pooled is body, highest VOCs.
RMEC071110IP1S 1:24PM  |1102 South 900 East {along Y-XP4289 <1-1091 <0.05 {82 F, overcast, slight breeze. Slight petroleum odor at culvert, highest
creek) VOCs. <300 ppb VOCs along sidewalk.
RMEC071110IP16 2:00 PM |Liberty Park (perimeter of pond) N <1-205 <0.05 |85F, overcast, slight breeze. Very slight petroleum odors along NE
portion of lake, highest VOCs, <50 around rest of perimeter.
RMEC0711101P17 2:20 PM  |1300 South 900 West {along N <1 <0.05 |87 F, sunny, slight breeze. No petroleum odor.
creek}
RMEC071110iP18 2:35PM  |960 West 900 South {Inlet to N <1 <0.05 |87 F, sunny, slight breeze. No petroleum odor.
Jordan River)
RMEC0711101P19 3:40 PM  [1731 East 900 South {along Y-XP6162 <1 <0.05 |88 F, shady, calm. No petroleum odors.
creek)
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RMEC0711101P20 3:53 PM __|Bonneview {along creek) Y-XP6216 <1 <0.05 |88 F, shady, calm. No petroleum odors.
RMEC0711101P21 4:05 PM  |1365 Harvard (along creek) Y-XP6206 <1 <0.05 [88F, shady, caim. No petroleum odors,
RMEC0711101P22 4:15 PM  |1225 Harvard {along creek) Y-XP6223 <1-74 <0.05 |88 F sunny, calm. No petroleum odors.
RMEC071110i1P23 4:40 PM  |Garden Park Ward {along creek} Y-XP6231 <1-449 <0.05 |90F, sunny, calm. Slight intermittent petroleum odors. Crews pressure
washing upstream. Water murky.
RMEC0711101P24 4:S0PM 1102 South 900 East (along Y-XP4289 <1-2874 <0.05 |90F, shady, calm. Slight petroleum odors @ culvert, highest VOCs, <600
creek) ppb VOCs along sidewalk. Water murky from washing upstream.
RMEC071110IP25 5:00 PM  |Liberty Park {perimeter of pond) N <1-298 <0.05 |90 F, sunny, calm. Slight intermittent petroleum odors near inlet on NE
corner of pond, highest VOCs. <100 ppb VOCs around rest of pond with
no noticeable petroleum odors.
RMEC0711101P26 S:20 PM  [1300 South 900 West (iniet to N <1 <0.05 |90 F sunny, calm. No petroleum odors.
Jordan River)
RMEC0711101P27 5:35PM  |960 West 900 South {inlet to N <1 <0.05 |90 F, sunny, calm. No petroleum odors.
Jordan River)
RMEC071110IP28 5:54 PM  }1102 South 900 East {along Y-XP4289 <1-5185 <0.05 |[Shady, 90 F, calm. Moderate petroleum odors at culvert, highest VOCs.
creek) <500 ppb VOCs along sidewalk. Crews washing upstream.
RMEC071110IP29 6:20 PM  |Garden Park Ward {along creek} Y-XP6231 <1-44170 |<0.05-1.0990 F, sunny, calm. Crews pressure washing with portable pumps. A lot

of exhaust. High VOC and benzene readings obtained adjacent to
engine exhaust. <2000 ppb VOC and <0.05 benzene away from engine

exhaust.






July 12th 2010

Notes: Benzene measured with UltraRAE 3000 SN 596-901159. VOC measured with ppbRAE 3000 SN 594-9500623. Benzene Cal Gas - AFC Precision Gas Mixture Benzene 5.0 PPM Lot# GAK-
21-5-2, VOC Cal Gas - RAE Systems Isobutylene 10 PPM Lot# 107310A Cyl 17.

Badge Sample|

Benzene

Sample Serial # Time Exact Location of Sample V/N) VOC (ppb) {ppm) Comments
RMEC071210WNO1 7:45 AM  |1731 East 900 South (Along Y-XP6162 <1 <0.05 [Shady, 70F, calm. No odors.
River)
RMEC071210WNQO2 7:55 AM |Bonneview (Along the river) Y-XP6216 <1 <0.05 |Shady, 70 F, calm. No odors.
RMEC071210WNO3 8:05 AM  |1365 Harvard {Along the River) Y-XP6206 <1 <0.05 |Shady, 70 F, calm. No odors.
RMEC071210WN04 8:15 AM  |1225 Harvard {Along the River) Y-XP6223 <1 <0.05 [Sun/shade, 70 F, calm. No odors.
RMEC071210WNOS 8:25 AM  |Garden Park Ward {along creek) Y-XP6231 <1 <0.05 |Sunny, 71 F, calm. No odors.
RMEC071210WNO6 B:35AM |1102 South 900 East {along Y-XP4289 <1-2451 <0.05 [Sunny/shade, 71F, calm. Peak odor at culvert 900 East. Slight to
creek) moderate odor along creek. About 80 ppb at house.
RMEC071210WNO7 9:35AM  |Liberty Park {perimeter of pond) N <1-480 <0.05 |[Sunny/shade, 81F, calm. Intermittent slight odor around perimeter of
pond with peak on north side of inlet.
RMEC071210WNOS 10:12 AM 1300 South 900 West (Inlet to N <1 <0.05 |[Sunny, 81 F, calm. No odors.
Jordan River)
RMEC071210WNOS 10:22 AM  |900 South 960 West {Inlet to N <1 <0.05 [Sunny, 81 F, caim. No odors.
Jordan River)
RMEC071210WN10 11:30 AM  [1731 East 900 South {along Y-XP6696 <1 <0.05 [Shady, 86 F, calm. No odors.
creek)
RMEC071210WN11 11:55 AM |Bonneview (along creek) Y-XP6759 <1 <0.05 [Shady, 86 F, calm. No odors.
RMEC071210WN12 12:05 PM  |1365 Harvard (along creek} Y-XP6680 <1 <0.05 |Shady, 86 F, calm. No odors.
RMEC071210WN13 12:20 PM |1225 Harvard (along creek} Y-XP6755 <1 <0.05 |Sunny, 86 F, calm. No odors.
RMEC071210WN14 12:30 PM |Garden Park Ward {(along creek} Y-XP6721 <1 <0.05 |Sunny, 87 F, calm. No odor.
RMEC071210WN15 12:40 PM |1102 South 900 East {along Y-XP6770 <1-8458 <0.05 |[Sun/shade, 88 F, calm. Strong peak odor at culvert at 900 East,
creek) Moderate odor along creek, with light to moderate intermittent odor at
house.
RMEC071210WN16 1:01 PM |Liberty Park (perimeter of pond}) N <1-1440 <0.05 |Sunny, 89 F, light breeze. Peak odor at inlet. Otherwise intermittent
light odor near inlet. No odor around other parts.
RMEC071210WN17 1:43PM {1300 South 900 West {Inlet to N <1 <0.05 |Sunny, 89 F. No odors.
Jordan River)
RMEC071210WN18 2:00 PM  }900 South 960 West (inlet to N <1 <0.05 |Sunny, 83 F. No odors.
Jordan River)
RMEC071210WN19 3:50 PM  |1731 East 900 South Y-XP6696 <1 <0.05 |Shady, 87 F, calm. No odor.
RMEC071210WN20 4:00 PM  |Bonneview Y-XP6759 <1 <0.05 |Shady, 87 F, calm. No odor.
RMECO071210WN21 4:10 PM  |1365 Harvard Y-XP6880 <1 <0.05 |Shady, 88 F, calm. No odor.
RMEC071210WN22 4:20 PM  |1225 Harvard Y-XP6755 <1 <0.05 {Sunny, S1F, calm. No odor.
RMEC071210WN23 4:30 PM  |Garden Park Ward {along creek} Y-XP6721 <1 <0.05 {Sunny, 91F, light breeze. No odors.
RMEC071210WN24 4:35PM  |1102 South 900 East Y - XP6770 <1-41.35 <0.05 |Shady, 91 F, slight breeze. Heavy odors at culvery at 900 East. About
4000 ppb along creek and 1000 ppb at house.
RMEC071210WN25 4:45PM  |Liberty Park N <1-3644 <0.05 |[Sunny, 91F, slight breeze. Odors only found at inlet. They were about
300 ppb with intermittent peaks.
RMEC071210WN26 5:50 PM  |1300 South 900 West N <1 <0.05 [Sunny, 94 F, slight breeze. No odor.
RMECO071210WN27 6:15PM  |900 South 960 West {Inlet to N <1 <0.05 [Sunny, 97 F, slight breeze. No odor.
Jordan River)
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July 13th 2010
Notes: Benzene measured with UltraRAE 3000 SN 596-901159. VOC measured with ppbRAE 3000 SN 594-900623. Benzene Cal Gas - AFC Precision Gas Mixture Benzene 5.0 PPM Lot# GAK-

21-5-2, VOC Cal Gas - RAE Systems Isobutylene 10 PPM Lot# 107310A Cyl 17.

Sample Serial # Time Exact Location of Sample Bad‘&/s':;“ ple VvOC (ppb} B:::::;e Comments
RMEC071310WNO1 7:45 AM  |1731 East 900 South {Along Y-XP6696 <1 <0.05 |Shady, 73 F, calm. No odors.
River)
RMEC071310WNO2 7:57 AM  |Bonneview (Along the river) Y-XP6759 <1 <0.05 |[Shady, 73 F, calm. No odors.
RMEC071310WNO3 8:06 AM {1365 Harvard Y-XP6680 <1 <0.05 |Shady, 73 F, calm. No odors.
RMEC071310WNO4 8:17 AM 1225 Harvard {Along the River) Y-XP6755 <1 <0.05 |[Sun/shade, 74 F, slight breeze. No odors
RMEC071310WNOS 8:25 AM |Garden Park Ward Y-6721 <1 <0.05 |Sunny, 74 F, calm. No odors.
RMEC071310WNO6 8:40 AM  |1102 South 900 East (Creek Bed)| Y-XP6770 <1-118 <0.05 |Sun/shade, 74 F, calm. Moderate odors at culvert at 900 East. No odors
along creek. Intermittent odors of 50 ppb at west culvert. No odors at
house.
RMEC071310WNO7 9:00 AM  |Liberty Park {Perimeter of Lake} N <1 <0.05 |Sun/shade, 74 F, caim. No odors.
RMEC071310WNO8 9:38 AM  |1300 South 900 West (Inlet to N <1 <0.05 |Sun/shade, 74 F, calm. No odors.
Jordan River)
RMECO71310WNO9 9:51 AM  |960 West 900 South (Inlet to N <1 <0.05 |Sun/shade, 75 F, calm. No odors.
Jjordan River)
RMECO71310WN10 11:15 AM 1731 East 900 South {Along Y-XP6744 <1 <0.05 |Shady, 85F, calm. No odors.
River)
RMECO71310WN11 11:25 AM [Bonneview (Along the river} Y-XP6678 <l <0.05 (Shady, 85 F, calm. No odors.
RMEC071310WN12 11:45 AM {1365 Harvard (along creek) Y-XP6728 <1 <0.05 |Shady, 87 F, calm. No odor.
RMECO71310WN13 12:00 PM |1225 Harvard (Along the River) Y-XP6841 <1 <0.05 [Sunny, 86 F, calm. No odor.
RMECO71310WN14 12:10 PM_ |Garden Park Ward Y-XP6782 <1 <0.05 {Sunny, 86 F, calm. No odor.
RMEC071310WN15 12:25PM 1102 South 900 East (Creek Bed)| Y-XP6819 <1-1781 <0.05 |Sun/shade, 85 F, calm. Intermittent strong odors at culvert at 900 East.
About 25 ppb along creek. No odors at house.
RMECO71310WN16 12:47 PM |Lilberty Park (Perimeter of Lake} N <1 <0.05 |Cloudy, 89 F, light breeze. No odors.
RMECO71310WN17 1:31PM  |1300 South 900 West (Inlet to N <1 <0.05 |Cloudy, 90 F, slight breeze. No odors.
Jordan River)
RMEC071310WN18 1:47 PM  [960 West 900 South {Inlet to N <1 <0.05 |5unny, 92 F, slight breeze. No odors.
Jordan River)
RMECO71310WN19 4:13 PM  |1731 East 900 South (Along Y-XP6744 <1 <0.05 |[Shady, 87 F, calm. No odor.
River)
RMECO71310WN20 4:23 PM  |Bonneview {Along the river) Y-XP6678 <1 <0.05 |Shady, 87 F, calm. No odor.
RMECO71310WN21 4:34 PM  |1365 Harvard Y-XP6728 <1 <0.05 [Shady, 88 F, calm. No odor.
RMECO71310WN22 4:45 PM  ]1225 Harvard {Along the River) Y-XP6841 <1 <0.05 ]Sun/shade, 89 F, calm. No odors.
RMECO71310WN23 4:55 PM__ |Garden Park Ward Y-XP6782 <1 <0.05 |Sunny, 90 F, calm. No odor.
RMEC071310WN24 5:10 PM {1102 South 900 East {Above Y-XP6819 <1-839 <0.05 |Shady, 91F, slight breeze. Peak intermittent odor at culvert (900 East).
Culvert} 15 ppb odor along creek and at house,
RMECO71310WN25 5:27 PM__|Lilberty Park (Perimeter of Lake) N <1 <0.05 |Sunny, 93 F, light breeze. No odors.
RMECO71310WN26 5:55 PM  [1300 South 900 West {Inlet to N <1 <0.05 |[Sunny, 93 F, light breeze. No odors.
Jordan River)
RMECO71310WN27 6:10 PM  |960 West 900 South (Inlet to N <1 <0.05 |[Sunny, 93 F, light breeze. No odors.
Jordan River)
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July 14th 2010
Notes: Benzene measured with UltraRAE 3000 SN 596-901159. VOC measured with ppbRAE 3000 SN 594-900623. Benzene Cal Gas - AFC Precision Gas Mixture Benzene 5.0 PPM Lot# GAK-
21-5-2, VOC Cal Gas - RAE Systems Isobutylene 10 PPM Lot# 107310A Cyl 17.

Sample Serial # Time Exact Location of Sample Badg&/sr:;n ple VOC (ppm) B;e::;r;e Comments
RMEC071410-WNQ7 8:16 AM  [1731 East 900 South {Backyard Y (XP 6744) <1 <0.05 |Shady, 70 degrees F, slight breeze. No odors.
along water way)
RMEC071410-WNO2 8:27 AM  |Bonneview Park {Upstream Y (XP 6678) <1 <0.05 |Shady, 70 degrees F, calm. No odors.
Bridge and Grafe area)
RMEC071410-WNO3 8:37 AM  |1365 Harvard Y (XP 6728) <1 <0.05 |Shady, 70 degrees F, calm. No odors.
RMEC071410-WN04 8:48 AM 1225 Harvard Y (XP 6841) <1 <0.05 |Cloudy, 71 degrees F, calm. No odors.
RMEC071410-WNO5 8:59 AM |Garden Park Ward Y (XP 6782} <1 <0.05 [Cloudy, 71 degrees F, light rain, calm. No odors.
RMEC071410-WNO6 9:10 AM  |1102 South 900 East Y (XP 6819} <1-1378 <0.05 |Partly sunny/shade, 72 degrees F, calm. Slight intermittent odors at
street and along creek. Strong odors at culvert at 300 E.
RMEC071410-WNO7 9:32 AM  |Liberty Park (Perimeter of Lake} N <1-30 <0.05 |Partly sunny, 73 degrees F, calm. Light intermittent odors at the inlet.
RMEC071410-WNO8 10:11 AM  |1300 South 300 West {inlet to N <1 <0.05 |Sunny, 75 degrees F, slight breeze. No odors.
river)
RMEC071410-WNQO9 10:38 AM  |S00 South 960 West (Creek entry| N <1 <0.05 |Sunny, 78 degrees F, calm. No odors.
to river)
RMEC071410-WN10 11:00 AM  |1731 East 900 South (Backyard Y (HA 4412) <1-608 <0.05 |Shade, 78 degrees F, slight breeze. Light to moderate intermittent odors
along water way) along creek and house.
RMEC071410-WN11 11:09 AM |Bonneview Park (Upstream Y (XP 6856} <1 <0.05 [Shade, 78 degreesF, light breeze. No odors.
Bridge and Grafe area)
RMEC071410-WN12 11:25 AM_|1365 Harvard Y (XP 6791) <1-123 <0.05 |Shade, 80 degrees F, calm. Light intermittent odors along creek.
RMEC071410-WN13 11:50 AM 1225 Harvard Y (XP 6763) <1-08 <0.05 |Sunny, 81 degrees F, calm. Slight intermittent odors.
RMEC071410-WN14 12:10 PM {Garden Park Ward Y (XP 6769) <1-38 <0.05 |Sunny, 81 degrees F, slight breeze. Light intermittent odors along creek.
RMEC071410-WN15 12:45PM 1102 South 900 East Y (XP 6776) <1-2661 <0.05 [Sun/shade, 82 degrees F, calm. Strong odor peaks at culvert at 900 E.
Intermittent moderate odors along creek.
RMEC071410-WN 16 1:04 PM |Liberty Park (Perimeter of Lake} N <1 <0.05 [Sun/shade, 83 degrees F, light breeze. No odors.
RMEC071410-WN17 1:38 PM  |1300 South 500 West (inlet to N <1 <0.0S [Sunny, 85 degrees F, light breeze. No odors.
river)
RMEC071410-WN18 1:48 PM  |900 South 960 West (Creek entry]| N <1 <0.05 |Sunny, 85 degrees F, light breeze. No odors.
to river)
RMEC071410-WN19 4:31 PM  |1731 East 900 South (Backyard Y (HA 4412) <1 <0.05 |Shady, 83 degrees F, calm. No odors.
along water way)
RMEC071410-WN20 4:40 PM  |Bonneview Park (Upstream Y (XP 6856) <1 <0.05 |Shady, 83 degrees F, calm. No odors.
Bridge and Grafe area)
RMEC071410-WN21 4:49 PM__ |1365 Harvard Y (XP 6791) <1 <0.05 |Shady, 83 degrees F, slight breeze. No odors.
RMEC071410-WN22 4:59 PM__ 1225 Harvard Y (XP 6763) <1 <0.05 |Sunny, 85 degrees F, calm. No odors.
RMEC071410-WN23 5:13 PM__ |Garden Park Ward Y (XP 6769) <1 <0.05 |Sunny, 85 degrees F, calm. No odors.
RMEC071410-WN24 5:21PM |1102 South 900 East Y (XP 6776) <1-1072 <0.05 [Sun/shade, 85 degrees F, calm. Intermittent light odors at house.
Moderate odors with intermittent strong odor peaks.
RMEC071410-WN25 5:34 PM |Liberty Park {Perimeter of Lake) N <1 <0.05 |Sunny, 85 degrees F, light breeze. No odors.
RMEC071410-WN26 6:01 PM {1300 South 900 West {inlet to N <1 <0.05 |Sunny, 87 degrees F, calm. No odors.
river)
RMEC071410-WN27 6:19 PM  |900 South 960 West {Creek entry! N <1 <0.05 |Sunny, 87 degrees F, slight breeze. No odors.

to river)

July 15th 2010
Notes: Benzene measured with UltraRAE 3000 SN 596-901159. VOC measured with ppbRAE 3000 SN 594-900623. Benzene Cal Gas - AFC Precision Gas Mixture Benzene 5.0 PPM Lot# GAK-
21-5-2, VOC Cal Gas - RAE Systems Isobutylene 10 PPM Lot# 107310A Cyl 17.

Sample Serial # Time Exact Location of Sample Badg&/S:;nple VOC (ppm) B(e:pz;r;e Comments
RMEC071510-WNO1 6:55 AM  |1731 East 900 South Y (HR 6734) <1 <0.05 |Shade, 68 degrees F, calm. No odors.
RMEC071510-WNO2 7:05 AM  |Bonneview Y {HR 6727) <1 <0.05 IShady, 68 degrees F, calm. No odors.
RMEC071510-WNO3 7:13 AM__ ]1365 Harvard Y (HR 6731) <1 <0.05 [Shady, 68 degrees F, calm. No odors.
RMEC071510-WN04 7:23 AM  |1225 Harvard Y (HM 5386) <1-25 <0.05 |Shady, 69 degrees F, calm. Slight odor at culvert under pond.
RMEC071510-WNQ5 7:31 AM  |Garden Park Ward Y {HM 5290) <1-29 <0.05 |Shady, 69 degrees F, calm. Slight odor along creek.
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RMECO71510-WNO6 7:44 AM  |1102 South 900 East Y (HM 5329) <1-9218 |<0.05-0.35Shady, 69 degrees F, calm. About 200 ppb along creek with intermittent
peaks at 900 E culvert. Intermittent benzene readings of 0.10-0.35 ppm
at culvert.

RMEC071510-WNO7 8:55 AM {Liberty Park N <1 <0.05 |Shade,sun, 71 degrees F, calm. No odor.

RMEC071510-WN0O8 9:28 AM {1300 South 900 West N <1 <0.05 |Shade/sun, 72 degrees F, calm. No odor.

RMEC071510-WN09 9:38 AM  |900 South 960 West (Creek entry| N <1 <0.05 |Shade/sun, 76 degrees F, calm. No odor.

to river)

RMEC071510-WN10 10:25 AM 1731 East 900 South Y (HR 6734) <1-8934 |<0.05-0.7IShady, 78 degrees F, light breeze. Intermittent strong VOCs. Benzene is
consistent at 0.60 ppm with peaks.

RMECO71510-WN11 10:45 AM  |Bonneview Y (HR 6727) <1-5263 |<0.05-0.15Shady, 80 degrees F, light breeze. VOCs range from 1800-2000 ppb
along creek with peak at waterfall. Benzene at 0.15 at waterfall, and
0.10 along rest of creek.

RMEC071510-WN12 11:34 AM |1365 Harvard Y (HR 6731) <1-4077 |<0.05-0.55Shady, 77 degrees F, calm. Moderate odors along creek with peaks at
west end of property. Benzene levels highest under house on creek.

RMECQ71510-WN13 12:09 PM }1225 Harvard Y (HR 5386) <1-2939 {<0.05-0.19Sunny, 79 degrees F, calm. Moderate odors along creek, with peaks at
each end of pond. Benzene only found on east end of property.

RMEC071510-WN14 12:25 PM |Garden Park Ward Y (HM 5290) <1-353 <0.05 |Sunny, 80 degrees F, calm. Light intermittent odors along creek.

RMEC071510-WN15 12:40 PM ]1102 South 900 East Y (HM 5329) <1-5897  [<0.05-0.15Sun/shade, 81 degrees F, strong odors at culvert at 900 E. Light to
moderate odors along rest of creek. Benzene found only at 900 E
culvert.

RMEC071510-WN16 1:15 PM__|Liberty Park N <1 <0.05 |Sunny, 84 degrees F, calm. No odors.

RMECO71510-WN17 1:50 PM  |1300 South 900 West N <1 <0.05 |Sunny, 87 degrees F, light breeze. No odors.

RMEC071510-WN18 2:05PM  |900 South 960 West {Creek entryl N <1 <0.05 |Sunny/shade, 87 degrees F, light breeze. No odors.

1o river)

RMEC071510-WN13 2:30 PM__|1731 East 900 South Y (HR 6734) <1 <0.05 |Shady, 83 degrees F, light breeze. No odors.

RMEC071510-WN20 2:41 PM  [Bonneview Y (HR 6727) <1 <0.05 |Shady, 84 degrees F, slight breeze. No odors.

RMECQ71510-WN21 2:53 PM__ |1365 Harvard Y {HR 6731) <1 <0.05 |Shady, 84 degrees F, calm. No odors.

RMEC071510-WN22 3:09 PM_ |1225 Harvard Y {HM 5386) <1 <0.05 |Sunny, 85 degrees F, calm. No odors.

RMEC071510-WN23 3:21 PM  |Garden Park Ward Y {HM 5290) <1 <0.05 |Sunny, 86 degrees F, calm. No odors.

RMEC071510-WN24 3:34 PM__ {1102 South 900 East Y {HM 5329) <1-3764 <0.05 [Shady, 85 degrees F, calm. Odors only found at culvert on S00 E.

RMEC071510-WN25 3:50 PM  |Liberty Park N <1 <0.05 |Sun/shade, 86 degrees F, slight breeze. No odors.

RMEC071510-WN26 4:21 PM  [1300 South 900 West N <1 <0.05 |Sunny, 89 degrees F, calm. No odors.

RMEC071510-WN27 4:33PM  |900 South 960 West (Creek entry| N <1 <0.05 |Sunny, 89 degrees F, calm. No odors.

to river)
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24 -Hour Integrated Air Monitoring Results

Sample Measured
Sample Info Date p Analyte Concentration
Number
(ppm)
Benzene <0.0059
1731 E. 900 S. Area Sample - Ethyl benzene <0.056
7/6/2010- Toluene <0.056
along creek east of house, ~8 HM 5561
, 7/7/2010 Total
above surface of creek <0.059
Hydrocarbons
Xylene <0.056
Benzene <0.0058
Ethyl benzene <0.055
Bonneview Park Area Sample - 7/6/2010- HM 5602 Toluene <0.055
Near boom deployment area 7/7/2010 Total
0.064
Hydrocarbons
Xylene <0.055
Benzene <0.0059
Ethyl benzene <0.056
1365 Harvard Ave. Area 7/6/2010- Toluene <0.056
Sample - Near bridge along 7/7/2010 HM 5556 Total
west end of waterfall a <0.059
Hydrocarbons
Xylene <0.056
Benzene <0.0059
Ethyl benzene <0.056
1225 Harvard Ave. Area 7/6/2010- Toluene <0.056
Sample - Near bridge along HM5575
7/7/2010 Total
west end of pool <0.059
Hydrocarbons
Xylene <0.056
Benzene MISSING
Garden Park Ward Building Ethyl benzene MISSING
Area Sample - On tree limb 7/6/2010- HM 5588 Toluene MISSING
over west end of creek ~5' 7/7/2010 Total
MISSING
above water Hydrocarbons
Xylene MISSING
Benzene <0.0059
1102 S. 900 E. Area Sample - Ethyl benzene <0.056
1 7/6/2010- Toluene <0.056
along creek east of house, ~4 7/7/2010 HM 5603 Total
above mouth of culvert ota <0.059
Hydrocarbons
Xylene <0.056
Benzene <0.022
Ethyl benzene <0.21
Johnny Fox Personal Sample - 5,¢ 54, Toluene <0.21
Chevron supervisor working HM 5599
with crew scrubbing creek 7/6/2010 Total 0.66
9 Hydrocarbons )
Xylene <0.21
Benzene <0.025
Paul Freeman Personal Sample Ethyl benzene <0.24
- Chevron safety supervisor 7/6/2010- Toluene <0.24
. ; HM5593
working with crew pressure 7/6/2010 Total
A <0.25
washing creek Hydrocarbons
Xylene <0.24
Benzene None Detected
Ethyl benzene None Detected
Field Blank 7/6/2010- HM 6127 Toluene None Detected
7/7/2010 Total
None Detected
Hydrocarbons

Xylene

None Detected






24 -Hour Integrated Air Monitoring Results

Sample Measured
Sample Info Date p Analyte Concentration
Number
(ppm)
Benzene 0.026
Mike Eaton Personal Sample - Ethyl benzene <0.12
Chevron safety supervisor 7/7/2010- HM 6184 Toluene 0.2
working with crew pressure 7/7/2010 Total 2.2
washing creek Hydrocarbons )
Xylene 0.16
Benzene <0.014
Paul Freeman Personal Sample Ethyl benzene <0.14
- Chevron safety supervisor 7/7/2010- HM 6139 Toluene <0.14
working with crew scrubbing 7/7/2010 Total
0.45
creek Hydrocarbons
Xylene <0.14
Dan Tarlton Personal Sample - Benzene <0.016
Chevron safety supervisor Ethyl benzene <0.15
working with crew cutting and 77//77//22%11%- HM 5626 Tc;l:tear:e <0.15
clearing wood at 1365 Harvard <0.16
Ave Hydrocarbons
) Xylene <0.15
Benzene <0.0061
1731 E. 900 S. Area Sample - Ethyl benzene <0.058
7/7/2010- Toluene <0.058
along creek east of house, ~8 HM 5612
, 7/8/2010 Total
above surface of creek <0.061
Hydrocarbons
Xylene <0.058
Benzene <0.0061
Ethyl benzene <0.059
Bonneview Park Area Sample - 7/7/2010- HM 6159 Toluene <0.059
Near boom deployment area 7/8/2010 Total
0.062
Hydrocarbons
Xylene <0.059
Benzene <0.0061
1365 Harvard Ave. Area Ethyl benzene <0.059
. 7/7/2010- Toluene <0.059
Sample - Near bridge along HM 6202
7/8/2010 Total
west end of waterfall 0.26
Hydrocarbons
Xylene <0.059
Benzene <0.0061
Ethyl benzene <0.058
1225 Harvard Ave. Area 7/7/2010- Toluene <0.059
Sample - Near bridge along 7/8/2010 HM 6229 Total
west end of pool ota <0.061
Hydrocarbons
Xylene <0.058
Benzene <0.0061
Garden Park Ward Building Ethyl benzene <0.058
Area Sample - On tree limb 7/7/2010- HM 6257 Toluene <0.059
over west end of creek ~5' 7/8/2010 Total
<0.061
above water Hydrocarbons
Xylene <0.058
Benzene <0.0061
1102 S. 900 E. Area Sample - Ethyl benzene <0.059
| 7/7/2010- Toluene <0.059
along creek east of house, ~4 HM 6153
7/8/2010 Total
above mouth of culvert 0.074
Hydrocarbons
Xylene <0.059
Benzene None Detected
Ethyl benzene None Detected
Field Blank 7/7/2010- HM 4201 Toluene None Detected
7/8/2010 Total
None Detected
Hydrocarbons
Xylene None Detected
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24 -Hour Integrated Air Monitoring Results

Sample Measured
Sample Info Date p Analyte Concentration
Number
(ppm)
Benzene <0.0062
<0.0
1731 E. 900 S. Area Sample - Ethy| benzene 0.059
7/8/2010- Toluene <0.060
along creek east of house, ~8 HM 5105
‘ab rface of creek 7/9/2010 Total <0.062
apove su cree Hydrocarbons )
Xylene <0.059
Benzene <0.0062
Ethyl benzene <0.059
Bonneview Park Area Sample -| 7/8/2010- HM 5113 Toluene <0.059
Near boom deployment area 7/9/2010 Total
<0.062
Hydrocarbons
Xylene <0.059
Benzene <0.0062
Ethyl benzene <0.059
1365 Harvard Ave. Area 7/8/2010- Toluene <0.059
Sample - Near bridge along HG 4754
7/9/2010 Total
west end of waterfall <0.062
Hydrocarbons
Xylene <0.059
Benzene <0.0063
Ethyl benzene <0.060
1225 Harvard Ave. Area 7/8/2010- Toluene <0.060
Sample - Near bridge along HM 5059
7/9/2010 Total
west end of pool <0.063
Hydrocarbons
Xylene <0.060
Benzene <0.0063
Garden Park Ward Building Ethyl benzene <0.060
Area Sample - On tree limb 7/8/2010- HM 5138 Toluene <0.060
over west end of creek ~5' 7/9/2010 Total
<0.063
above water Hydrocarbons
Xylene <0.060
Benzene <0.0063
1102 S. 900 E. Area Sample - Ethyl benzene <0.060
.| 7/8/2010- Toluene <0.060
along creek east of house, ~4 7/9/2010 HG 6386 Total
above mouth of culvert <0.063
Hydrocarbons
Xylene <0.060
Benzene None Detected
Ethyl benzene None Detected
Field Blank 7/8/2010- HL 4214 Toluene None_ Detected
7/9/2010 Total
None Detected
Hydrocarbons
Xylene None Detected






24 -Hour Integrated Air Monitoring Results

Sample Measured
Sample Info Date p Analyte Concentration
Number
(ppm)
Benzene <0.0061
1731 E. 900 S. Area Sample - Ethyl benzene <0.058
7/9/2010- Toluene <0.059
along creek east of house, ~8 7/10/2010 HR 6333 Total
‘above surface of creek ota <0.061
Hydrocarbons
Xylene <0.058
Benzene <0.0060
Ethyl benzene <0.057
Bonneview Park Area Sample - 7/9/2010- HR 6325 Toluene <0.058
Near boom deployment area 7/10/2010 Total
<0.060
Hydrocarbons
Xylene <0.057
Benzene <0.0060
Ethyl benzene <0.058
1365 Harvard Ave. Area 7/9/2010- Toluene <0.058
Sample - Near bridge along 7/10/2010 HR 6349 Total
west end of waterfall ota <0.061
Hydrocarbons
Xylene <0.058
Benzene <0.0061
1225 Harvard Ave. Area Ethyl benzene <0.058
) 7/9/2010- Toluene <0.058
Sample - Near bridge along HM 5134
7/10/2010 Total
west end of pool 0.079
Hydrocarbons
Xylene <0.058
Benzene <0.0059
Garden Park Ward Building Ethyl benzene <0.058
Area Sample - On tree limb 7/9/2010- HL 4262 Toluene <0.058
over west end of creek ~5' 7/10/2010 Total
<0.059
above water Hydrocarbons
Xylene <0.058
Benzene <0.0059
.056
1102 S. 900 E. Area Sample - Ethyl benzene <0
1 7/9/2010- Toluene <0.056
along creek east of house, ~4 HL 4217
7/10/2010 Total
above mouth of culvert 0.2
Hydrocarbons
Xylene <0.056
Benzene None Detected
Ethyl benzene None Detected
Field Blank 7/9/2010- XP 6182 Toluene None Detected
7/10/2010 Total
None Detected
Hydrocarbons
Xylene None Detected






24 -Hour Integrated Air Monitoring Results

Sample Measured
Sample Info Date p Analyte Concentration
Number
(ppm)
Benzene 0.056
Caleb Hundersmark (non- Ethyl benzene <.23
smoker) - Personal Sample - 7/9/2010- HL 4214 Toluene 0.47
Works on crew pressure 7/9/2010 Total 3
washing the creek Hydrocarbons
Xylene 0.31
Benzene <0.0061
1731 E. 900 S. Area Sample - Ethyl benzene <0.059
7/10/2010- Toluene <0.059
along creek east of house, ~8 HL 4240
‘above surface of creek 7/11/2010 Total <0.062
a Hydrocarbons ’
Xylene <0.059
Benzene <0.0061
Ethyl benzene <0.059
Bonneview Park Area Sample -| 7/10/2010- Toluene <0.059
HL 4288
Near boom deployment area 7/11/2010 Total
<0.062
Hydrocarbons
Xylene <0.059
Benzene <0.0061
Ethyl benzene <0.058
1365 Harvard Ave. Area | 51,5010 Toluene <0.059
Sample - Near bridge along 7/11/2010 HL 4221 Total
west end of waterfall <0.061
Hydrocarbons
Xylene <0.058
Benzene <0.0061
Ethyl benzene <0.058
1225 Harvard Ave. Area | 14,5410 Toluene <0.058
Sample - Near bridge along HL 4287
7/11/2010 Total
west end of pool <0.061
Hydrocarbons
Xylene <0.058
Benzene <0.0062
Garden Park Ward Building Ethyl benzene <0.060
Area Sample - On tree limb 7/10/2010- XP 6212 Toluene <0.060
over west end of creek ~5' 7/11/2010 Total
<0.063
above water Hydrocarbons
Xylene <0.060
Benzene <0.0064
1102 S. 900 E. Area Sample - Ethy! benzene <0.061
.| 7/10/2010- Toluene <0.061
along creek east of house, ~4 XP 6218
above mouth of culvert 7/11/2010 Total 0.14
Hydrocarbons .
Xylene <0.061
Benzene None Detected
Ethyl benzene None Detected
Field Blank 7/10/2010- XP 6184 Toluene None Detected
7/11/2010 Total
None Detected
Hydrocarbons

Xylene

None Detected






24 -Hour Integrated Air Monitoring Results

Sample Measured
Sample Info Date p Analyte Concentration
Number
(ppm)
Benzene <0.0063
1731 E. 900 S. Area Sample - Ethy! benzene <0.051
7/11/2010- Toluene <0.061
along creek east of house, ~8 7/12/2010 XP 6162 Total
‘above surface of creek ota <0.064
Hydrocarbons
Xylene <0.0561
Benzene <0.0063
Ethyl benzene <0.061
Bonneview Park Area Sample -| 7/11/2010- Toluene <0.061
XP 6216
Near boom deployment area 7/12/2010 Total
<0.064
Hydrocarbons
Xylene <0.061
Benzene <0.0063
Ethyl benzene <0.061
1365 Harvard Ave. Area 7/11/2010- Toluene <0.061
Sample - Near bridge along 7/12/2010 XP 6206 Total
west end of waterfall ota <0.064
Hydrocarbons
Xylene <0.061
Benzene <0.0063
Ethyl benzene <0.061
1225 Harvard Ave. Area | 511 501 Toluene <0.061
Sample - Near bridge along XP 6223
7/12/2010 Total
west end of pool <0.064
Hydrocarbons
Xylene <0.061
Benzene <0.0063
Garden Park Ward Building Ethyl benzene <0.061
Area Sample - On tree limb 7/11/2010- XP 6231 Toluene <0.061
over west end of creek ~5' 7/12/2010 Total
<0.064
above water Hydrocarbons
Xylene <0.061
Benzene <0.0063
1102 S. 900 E. Area Sample - Ethyl benzene <0.061
1 7/11/2010- Toluene <0.061
along creek east of house, ~4 HL 4289
7/12/2010 Total
above mouth of culvert 1.8
Hydrocarbons
Xylene <0.061
Benzene <0.0063
Ethyl benzene <0.061
Field Blank 7/11/2010- XP 6195 Toluene <0.061
7/12/2010 Total
<0.064
Hydrocarbons
Xylene <0.061






24 -Hour Integrated Air Monitoring Results

Sample Measured
Sample Info Date p Analyte Concentration
Number
(ppm)
Benzene <0.0062
hyl <0.0
1731 E. 900 S. Area Sample - Ethy benzene 22
7/12/2010- Toluene <0.059
along creek east of house, ~8 XP 6696
'ab f f K 7/13/2010 Total <0.062
above surface of cree Hydrocarbons .
Xylene <0.059
Benzene <0.0063
Ethyl benzene <0.060
Bonneview Park Area Sample -| 7/12/2010- XP 6759 Toluene <0.060
Near boom deployment area 7/13/2010 Total
<0.063
Hydrocarbons
Xylene <0.060
Benzene <0.0062
Ethyl benzene <0.059
1365 Harvard Ave. Area | 5,15 ,/5010- Toluene <0.060
Sample - Near bridge along 7/13/2010 XP 6680 Total
west end of waterfall <0.060
Hydrocarbons
Xylene <0.059
Benzene <0.0062
Ethyl benzene <0.059
1225 Harvard Ave. Area | 5,15/5010- Toluene <0.060
Sample - Near bridge along XP 6755
7/13/2010 Total
west end of pool <0.062
Hydrocarbons
Xylene <0.059
Benzene <0,0062
Garden Park Ward Building Ethyl benzene <0.059
Area Sample - On tree limb 7/12/2010- XP 6721 Toluene <0.060
over west end of creek ~5' 7/13/2010 Total
<0.062
above water Hydrocarbons
Xylene <0.059
Benzene <0.0062
1102 S. 900 E. Area Sample - Ethyl benzene <0.059
| 7/12/2010- Toluene <0.059
along creek east of house, ~4 XP 6770
7/13/2010 Total
above mouth of culvert 7.5
Hydrocarbons
Xylene 0.17
Benzene None Detected
Ethyl benzene None Detected
Field Blank 7/12/2010- XP 6694 Toluene None Detected
7/13/2010 Total
None Detected
Hydrocarbons
Xylene None Detected






24 -Hour Integrated Air Monitoring Resuits

Sample Measured
Sample Info Date p Analyte Concentration
Number
(ppm)
Benzene <0.0062
1731 E. 900 S. Area Sample - Ethyl benzene <0.059
7/13/2010- Toluene <0.059
along creek east of house, ~8 7/14/2010 XP 6744 Total
‘above surface of creek ota <0.062
Hydrocarbons
Xylene <0.059
Benzene <0.0062
Ethyl benzene <0.059
Bonneview Park Area Sample -| 7/13/2010- Toluene <0.059
XP 6678
Near boom deployment area 7/14/2010 Total
<0.062
Hydrocarbons
Xylene <0.059
Benzene <0.0062
Ethyl benzene <0.059
1365 Harvard Ave. Area 1 5,15,5910. Toluene <0.060
Sample - Near bridge along 7/14/2010 XP 6728 Total
west end of waterfall <0.062
Hydrocarbons
Xylene <0.059
Benzene <0.0062
Ethyl benzene <0.059
1225 Harvard Ave. Area | /15,5010 Toluene <0.059
Sample - Near bridge along XP 6841
7/14/2010 Total
west end of pool <0.062
Hydrocarbons
Xylene <0.059
Benzene <0.0061
Garden Park Ward Building Ethyl benzene <0.059
Area Sample - On tree limb 7/13/2010- XP 6782 Toluene <0.059
over west end of creek ~5’ 7/14/2010 Total
<0.062
above water Hydrocarbons
Xylene <0.059
Benzene <0.0060
1102 S. 900 E. Area Sample - Ethyl benzene <0.058
.l 7/13/2010- Toluene <0.058
along creek east of house, ~4 XP 6819
7/14/2010 Total
above mouth of culvert 2.1
Hydrocarbons
Xylene <0.058
Benzene None Detected
Ethyl benzene None Detected
Field Biank 7/13/2010- HR 6679 Toluene None Detected
7/14/2010 Total
None Detected
Hydrocarbons
Xylene None Detected






24 -Hour Integrated Air Monitoring Results

sample Measured
Sample Info Date P Analyte Concentration
Number
(ppm)
Benzene <0.0074
1731 E. 900 S. Area Sample - Ethyl benzene <0.071
7/14/2010- Toluene <0.071
along creek east of house, ~8 7/15/2010 XP 4412 Total
‘above surface of creek <0.074
Hydrocarbons
Xylene <0.071
Benzene <0.0059
Ethy! benzene <0.056
Bonneview Park Area Sample -{ 7/14/2010- Toluene <(0.057
XP 6856
Near boom deployment area 7/15/2010 Total
<0.059
Hydrocarbons
Xylene <0.056
Benzene <0.0059
Ethyl benzene <0.057
1365 Harvard Ave. Area | 1 4/5010. Toluene <0.057
Sample - Near bridge along 7/15/2010 XP 6791 Total
west end of waterfall a <0.060
Hydrocarbons
Xylene <0.057
Benzene <0.0075
Ethyl benzene <0.072
1225 Harvard Ave. Area |5/ 50, Toluene <0.072
Sample - Near bridge along XP 6763
7/15/2010 Total
west end of pool <0.076
Hydrocarbons
Xylene <0.072
Benzene <0.0076
Garden Park Ward Building Ethyl benzene <0.073
Area Sample - On tree limb 7/14/2010- XP 6769 Toluene <0.073
over west end of creek ~5' 7/15/2010 Total
<0.076
above water Hydrocarbons
Xylene <0.073
Benzene <0.0077
1102 S. 900 E. Area Sample - Ethyl benzene <0.074
| 7/14/2010- Toluene <0.074
along creek east of house, ~4 XP 6776
7/15/2010 Total
above mouth of culvert 0.27
Hydrocarbons
Xylene <0.074
Benzene None Detected
Ethyl benzene None Detected
Field Blank 7/14/2010- HL 7983 Toluene None Detected
7/15/2010 Total
None Detected
Hydrocarbons

Xylene

None Detected






24 -Hour Integrated Air Monitoring Results

Sample Measured
Sample Info Date p Analyte Concentration
Number
(ppm)
Benzene <0.0050
1731 E. 900 S. Area Sample - Ethyl benzene <0.048
7/15/2010- Toluene <0.048
along creek east of house, ~8 HR 6734
. 7/16/2010 Total
above surface of creek <0.050
Hydrocarbons
Xylene <0.048
Benzene <0.0050
Ethyl benzene <0.048
Bonneview Park Area Sample -| 7/15/2010- HR 6727 Toluene <0.048
Near boom deployment area 7/16/2010 Total
<0.050
Hydrocarbons
Xylene <0.048
Benzene <0.0050
Ethyl benzene <0.048
1365 Harvard Ave. Area 7/15/2010- Toluene <0.048
Sample - Near bridge along 7/16/2010 HR 6731 Total
west end of waterfall <0.050
Hydrocarbons
Xylene <0.048
Benzene <0.0050
Ethyl benzene <0.048
1225 Harvard Ave. Area 7/15/2010- Toluene <0.048
Sample - Near bridge along HM 5386
7/16/2010 Total
west end of pool <0.050
Hydrocarbons
Xylene <0.048
Benzene <0.0050
Garden Park Ward Building Ethyl benzene <0.048
Area Sample - On tree limb 7/15/2010- HM 5290 Toluene <0.048
over west end of creek ~5' 7/16/2010 Total
<0.050
above water Hydrocarbons
Xylene <0.048
Benzene <0.0050
1102 S. 900 E. Area Sample - Ethyl benzene <0.048
I 7/15/2010- Toluene <0.048
along creek east of house, ~4 HM 5329
7/16/2010 Total
above mouth of culvert 0.6
Hydrocarbons
Xylene <0.048
Benzene None Detected
Ethyl benzene None Detected
Field Blank 7/15/2010- HL 7958 Toluene None Detected
7/16/2010 Total
None Detected
Hydrocarbons
Xylene None Detected






24 -Hour Integrated Air Monitoring Results

Sample Measured
Sample Info Date p Analyte Concentration
Number
(ppm)
Benzene <0.0064
1731 E. 900 S. Area Sample - Ethyl benzene <0.061
7/16/2010- Toluene <0.061
along creek east of house, ~8 7/17/2010 HL 4089 Total
‘above surface of creek ota <0.064
Hydrocarbons
_Xylene <0.061
Benzene <0.0066
Ethyl benzene <0.063
Bonneview Park Area Sample -| 7/16/2010- HL 4117 Toluene <0.063
Near boom deployment area 7/17/2010 Total
<0.066
Hydrocarbons
Xylene <0.063
Benzene <0.0066
1365 Harvard Ave. Area Ethyl benzene <0.063
i 7/16/2010- Toluene <0.063
Sample - Near bridge along 7/17/2010 HL 4064 Total
west end of waterfall ota <0.066
Hydrocarbons
Xylene <0.063
Benzene <0.0068
1225 Harvard Ave. Area Ethyl benzene <0.065
A 7/16/2010- Toluene <0.065
Sample - Near bridge along HL 4108
7/17/2010 Total
west end of pool <0.068
Hydrocarbons
Xylene <0.065
Benzene <0.0068
Garden Park Ward Building Ethyl benzene <0.065
Area Sample - On tree limb 7/16/2010- HL 4082 Toluene <0.065
over west end of creek ~5' 7/17/2010 Total
<0.069
above water Hydrocarbons
Xylene <0.065
Benzene <0.0069
1102 S. 900 E. Area Sample - Ethyl benzeng <0.066
A 7/16/2010- Toluene <0.066
along creek east of house, ~4 HL 4080
7/17/2010 Total
above mouth of culvert 0.22
Hydrocarbons
Xylene <0.066
Benzene None Detected
Ethyl benzene None Detected
Field Blank 7/16/2010- HL 4106 Toluene None Detected
7/17/2010 Total
None Detected
Hydrocarbons

Xylene

None Detected






24 -Hour Integrated Air Monitoring Results

Sample Measured
Sample Info Date P Analyte Concentration
Number
(ppm)
Benzene <0.0065
1731 E. 900 S. Area Sample - Ethyl benzene <0.063
7/17/2010- Toluene <0.063
along creek east of house, ~8 7/18/2010 HL 4107 Total
‘above surface of creek <0.066
Hydrocarbons
Xylene <0.063
Benzene <0.0065
Ethyl benzene <0.062
Bonneview Park Area Sample -| 7/17/2010- HG 4873 Toluene <0.062
Near boom deployment area 7/18/2010 Total
<0.065
Hydrocarbons
Xylene <0.062
Benzene <(0.0065
1365 Harvard Ave. Area Ethyl benzene <0.062
) 7/17/2010- Toluene <0.062
Sample - Near bridge along 7/18/2010 HG 4852 Total
west end of waterfall ota <0.065
Hydrocarbons
Xylene <0.062
Benzene <0.0065
1225 Harvard Ave. Area Ethyl benzene <0.062
X 7/17/2010- Toluene <0.062
Sample - Near bridge along HL 4053
7/18/2010 Total
west end of pool 0.19
Hydrocarbons
Xylene <0.062
Benzene <0.0064
Garden Park Ward Building Ethyl benzene <0.061
Area Sample - On tree limb 7/17/2010- HL 4065 Toluene <0.061
over west end of creek ~5' 7/18/2010 Total
<0.064
above water Hydrocarbons
Xylene <0.061
Benzene <0.0064
1102 S. 900 E. Area Sample - Ethyl benzene <0.062
| 7/17/2010- Toluene <0.062
along creek east of house, ~4 7/18/2010 HL 7953 Total
above mouth of culvert <0.065
Hydrocarbons
Xylene <0.062
Benzene None Detected
Ethyl benzene None Detected
Field Blank 77//1178//22%11%- HM 5348 Tg_luter:e None Detected
ota None Detected
Hydrocarbons
Xylene None Detected
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Response of Chevron Pipe Line Company to
Review Comments; Notice of Violation and Order
Issued by the Utah Water Quality Board
Docket No. 110-01

Chevron Pipe Line Company (“CPL”) respectfully submits this Response to the Review

Comments, Corrected Notice of Violation & Order Docket No. I110-01, dated November 8, 2010.
CPL responds to information requested in the Order while reserving its right to supplement the
information provided below as new or additional information becomes available.

1.

Initiate all action required to come into compliance... - DWQ concurs that Chevron has
taken appropriate actions to date to come into compliance with all applicable provisions of
the Utah Water Quality Act and Water Quality rules. Further work remains in the areas of
long term monitoring and future clean up actions.

CPL Response:
No response necessary. Additional information regarding the long term monitoring and

future clean up actions is presented herein in response to DWQ Comments 4 and 5.

Immediately cease and desist all unpermitted discharges — DWQ concurs that Chevron has
taken appropriate actions to cease and desist all unpermitted discharges.

CPL. Response:
No response necessary.

Submit to the Executive Secretary, a report which includes, but is not limited to a

description of the following:

a) The initial release incident and Chevron’s response - This section (page 1 of 6 in
Chevron's response) needs to include a better characterization of the actual oil product
that was released to include information on the source of the crude oil that was released;
specifically, what oil production area (locality) and what type of crude is typical from
this production area along with a detailed lab analytical characterization of the actual
crude and any additives that were in the pipeline at the time of the release.

CPL Response:
At the time of the release the pipeline was carrying approximately 18% wax (blend of

Myton and Gypsum) and 82% Weber Sands (Rangely Crude). Although a sample of the
released crude oil was not collected, details regarding the compositional breakdown of the
various crudes from Rangely and Myton/Gypsum Hills can be found in the analysis
included as Attachment A. The data for these crudes should be fairly consistent with
what was released.





Wk

b)

Also included in Attachment A is a United States Coast Guard Marine Safety Lab
Analysis performed for samples collected at the spill site near Red Butte Gardens and
Liberty Park Pond.

An estimate of oil released and supporting calculation - DWQ has reviewed the
supporting calculations provided for the spill volume (Chevron Response Attachment A).
The SCADA data chart depicting pressure readings within the pipeline versus time
suggests a significant pressure drop at approximately time stamp 40340.625 while
Chevron has indicated that the oil leak started at time stamp 40340.89583 (several hours
later). Please provide all explanation for this observation.

CPL Response:
The pressure drops in the afternoon (40340.625 / 15:07) of June 11, 2010 at Beck Street

and Salt Lake Station were due to a change in the selected refinery for delivery point.
CPL switched from delivery of condensate at Tesoro to delivery of condensate at CUSA.

Each refinery has a unique piping, tank and flow characteristic with distinct impact on
backpressure experienced by the line. The switch from one refinery to the other created
the distinct pressure drop at the time in question. This line experiences complicated
operating profiles which are highly sensitive to changes in delivery point as well as
product.

Chevron’s cleanup activities for all waters of the state... - Chevron's response provides
an abbreviated outline of its efforts to address cleanup of the spill. Chevron must provide
detailed sub-parts of its clean up actions to fully complete the record of actions it has
undertaken. The resulting product should contain a detailed historical, record of
Chevron's clean-up activities and supporting analytical work. Significantly more detailed
descriptions appear to exit from the various clean up plan elements considered by
Unified Command (UC) supervised actions: An example includes the detailed site plan
for the spill site, related soil sampling, and excavation activities. Chevron must document
all analytical results it obtained as a part of these UC actions in the Clean Up Action
Report.

Several Shoreline Cleanup Assessment Technique (SCAT) reviews have been performed
during clean up actions to date. Reports that document observations and locations from
these reviews should be included in the Clean Up Action Report. A second clean up
activity that should included similarly is the extensive stream washing activities that
Chevron conducted on Red Butte Creek Chevron should supply these detailed sub-part~
of the clean up actions to fully complete the record of actions undertaken, The resulting
product should be a detailed historical record of the clean up activities and supporting
analytical work.





CPL Response:
A summary of cleanup activities and SCAT surveys is included as Attachment B. A final

SCAT report will be submitted with the next quarterly report (March 2011).

d) The proper and appropriate disposal of wastes associated with the release... -
Attachment B, Waste Management Documents, includes adequate supporting detail and
documentation for waste disposal practices. Attachment B will need to be updated as
continuing clean up actions produce waste materials. Specifically, documentation of the
removal of contaminated sediments from the Liberty Park Lake will need to be included
in the Waste Management Documents.

CPL Response:
A summary of wastes generated up to October 8, 2010 has been included as

Attachment C. This summary includes roll-off box and spill site soil disposal data.
Manifest numbers are also included in the summary. Updated waste management
documents will be provided in future quarterly reports.

Wastes associated with the remediation of Liberty Park Pond are not included in the data
presented herein, but will be presented in a report submitted after the conclusion of the
pond cleanup activities and with subsequent quarterly reports.

4. Submit to the Executive Secretary a plan for establishing the extent of the area impacted
by the release, to include at a minimum:

a) A report on the impact of the release... - Substantial additional work and detail will
need to be provided by Chevron to address this portion of the order. Details and analysis
that address the impact of the spill in the following areas must be included:

i.  Air quality impacts to human health including air quality data collected from the
onset of the spill;

CPL Response:
Air monitoring summary reports prepared by RMEC Environmental, Inc. are

included as Attachment D. These reports summarize the results of the air
monitoring performed in the vicinity of Red Butte Creek following the crude oil
release that occurred on June 12, 2010.

ii.  Water quality impacts to Red Butte Creek, Mt. Olivet Cemetery, Liberty Park
Lake, and the Jordan, River. While DWQ has provided sampling and analytical
workup to date, Chevron should provide a toxicological review and explanation
of the impacts to water quality;





il

iv.

CPL Response:
A general toxicological review and explanation of impacts associated with

petroleum hydrocarbons in creek/stream systems has been included as
Attachment E. This report introduces total petroleum hydrocarbon factions,
discusses solubility/toxicity, biodegradation, and food chain implications.

Wildlife impacts from the spill. This should include numbers and species of avian
wildlife impacted, their treatment, any fatalities recorded, etc. Impacts to fish and
supporting macroinvertebrate food chain biota should also be detailed;

CPL Response:
Impacts to avian wildlife were tracked by the U.S. Fish and Wildlife Service

(USFWS) and were reported as follows on July 2, 2010 (USFWS personnel were
reportedly not aware of any avian species that were impacted following this
date):

Captured — 366 birds
Washed/Cleaned — 364 birds
Released — 289 birds

Dead on Arrival — 1 bird
Euthanized — 9 birds

Died — 26 birds

Avian species that were captured reportedly include Mallard Ducks, California
Gulls, Canada Geese, and Domestic Geese. Although detailed counts regarding
the number of each species were not available, USFWS personnel estimated that
Canada Geese represented approximately 75% of the birds that were captured
and also represent the majority of the recorded fatalities.

According to the Utah Division of Wildlife Resource (UDWR), the number of
impacted fish and supporting macroinvertebrate has not been accurately tracked
or estimated. Fish restocking/sampling and macroinvertebrate sampling
activities, as outlined in the Long Term Environmental Monitoring Plan, are
being or will be performed to help ensure that these populations are restored to
estimated baseline conditions. Baseline conditions will be based on population
counts conducted upstream of the release zone and/or monitoring performed at
comparable sites as prescribed in the Long Term Environmental Monitoring
Plan.

Impacts to riparian vegetation from the spill including removal of riparian
vegetation necessary to perform clean up activities should be included; and





CPL Response:
A draft photo log depicting conditions of Red Butte Creek before and after the

release is included as Attachment F. CPL is in the process of compiling
additional information regarding impacts to riparian vegetation and will provide
an updated version of the photo log during summer 2011.

Cleanup efforts that took place during the summer and fall of 2010 involved
removing four trees at the edge of Red Butte Creek near the spill site prior to
excavation to allow for the removal of contamination in the surrounding soils. In
some areas along the creek, the canopy was opened up by trimming limbs and
removing brush material to provide access for cleanup crews. This has increased
potential public access routes to portions of the creek as some vegetation, which
previously limited access, was removed. During the cleanup efforts, trash,
debris, and invasive vegetation were removed from the creek and surrounding
area in general concurrence with the Salt Lake City Red Butte Creek Riparian
Corridor Study, Final Red Butte Creek Management Plan.

CPL will conduct a survey of Red Butte Creek vegetation in late spring/early
summer 2011 to determine potential vegetative impacts from the spill and
cleanup activities. Winter conditions (vegetative state and weather) inhibit the
ability to conduct an accurate survey at an earlier date. Replanting with native
species will be conducted as needed to restore baseline conditions as suggested
by the Salt Lake City Red Butte Creek Riparian Corridor Study, Final Red Butte
Creek Management Plan.

Any access, erosion, or other impacts that are identified to riparian vegetation of
the creek will be promptly addressed. CPL should be contacted immediately if
issues are identified by calling 866-752-6340. A team is available to respond in a
timely manner.

v.  Loss of use of public facilities and areas should be inventoried including number
of days public facilities were closed due to spill related activities. This should
include public access areas for Red Butte Creek such as Miller Park, Liberty Park
and Lake, as well as the Jordan River, elc.

CPL Response:
CPL has been working directly with Salt Lake City personnel to compile this

information, including location and duration, of public facilities that were closed
due to spill related activities. CPL will provide this information to DWQ once it
is complete.

b) Site plans and maps of the area affected by the release (Attachment C) - The aerial view
overview maps of the spill area are well done and provide a good basis for identifying
locations and activities associated with spill clean up and monitoring actions. An
addition to this section should be a flow diagram that depicts flow for Red Butte Creek
waters adjacent to and flowing out of Liberty Park and then into the Jordan River. This





should include a description or diagram that outlines the storm drain conveyances that
have been impacted by oil contaminated waters

CPL Response:
A map showing open channels and culverts from the spill site to the Jordan River is

included as Attachment G.

The proposed ongoing environmental monitoring plan (Attachment D) - DWQ
recognizes that the Long Term Environmental Monitoring Plan is a work in progress and
will be finalized as comments and details from various agencies involved are compiled.
In general, the plan presently provides for sampling of water and sediment only. In order
fo have a complete plan sampling and analysis for biological issues such as
macroinvertebrates, fish etc., will need to be included.

CPL Response:
During the meeting between DWQ and CPL on January 6, 2011, the draft Long Term

Environmental Monitoring Plan was discussed and it was agreed that the plan would
include:

e Hydrocarbon testing of water and sediment

e Biological testing (benthic macro-invertebrates)

e Background (baseline) sampling in three urban Salt Lake City creeks

e Performance of up to four sampling events between now and July 2011

The intent of the activities outlined in the Long Term Environmental Monitoring Plan is
to document the status of Red Butte Creek through a complete annual hydrocycle (June
2010 through July 2011). DWQ indicated that the latest round of water and sediment
sampling found minimal to no hydrocarbons present. November and December Red
Butte Creek inspections found no additional cleanup work to be done. Trout were
observed swimming in Red Butte Creek last fall. The aforementioned observations
suggest that Red Butte Creek has no long-term impacts from the spill. The series of up to
four sampling events are expected to confirm these observations and shift the project into
the restoration phase in July 2011.

The Red Butte Creek chemical testing of water and sediment will be based on the
regulations and guidance implementing the Oil Pollution Act of 1990 (“OPA 90”). The
focus is on the fate of the hydrocarbons from a single episodic release. For urban streams
receiving stormwater runoff it is not uncommon for hydrocarbons and other compounds
to be present in the runoff from parking lots, roadways and yards. The stormwater release
is semi-continuous and year-round depending on rainfall and snow melt.

In many small western US streams there is an annual turnover of macro-invertebrates by
season due to temperature and water events (flushing during spring snow melt and fall
thunderstorms). There is also a continued reseeding of the stream with macro-
invertebrates from upstream water and stream banks. Macro-invertebrates are a good
indicator of stream health and the macro-invertebrates tend to recover rapidly.





There is no complete baseline data for Red Butte Creek to document pre-spill conditions.
Therefore, we will compare Red Butte Creek to other urban streams in the Salt Lake City
area as an approximate baseline. City Creek, Emigration Creek and Mill Creek are under
consideration.

Coverage of the annual Red Butte Creek hydrocycle (June 2010 through July 2011) will
be attained by performing up to four sampling events by July 2011. Although Red Butte
Creek flows are regulated by the Red Butte Reservoir dam, Red Butte Creek typically has
low flow in the winter, high flow during the spring snow melt, low flow during the
summer drought and high flow in the fall from thunderstorms. Sampling during each of
these periods is a good way to determine if any of the potentially remaining hydrocarbons
from the release can be mobilized.

The chemical fingerprint of crude oil tends to be distinctly different from other TPH
sources (gasoline, diesel, lube oil, etc).

CPL has been working with DWQ and other stakeholders to finalize the Long Term
Environmental Monitoring Plan. Multiple iterations have been reviewed and commented
upon by these parties. As outlined herein and discussed with DWQ during a January 6,
2011 meeting, CPL is in general concurrence with the current version of the draft Long
Term Environmental Monitoring Plan. It is expected that there will be a few more
iterations of the plan through February 2011 before it is finalized.

5. Submission of a Long Term Clean Up Action Plan (Attachment E) - Chevron's Draft Long
Term Cleanup Plan that was submitted provides a good outline and structure for this integral
and critical part of the response. The comments attached are structured in accordance with
the plan outline submitted by Chevron. Due to the complexity of completing the details
needed for this plan, DWQ anticipates that further exchange of information through meetings
and other communications will be needed to fully address this complex issue.

CPL, Response:

SCAT

e An executive summary of SCAT activities has been included in the response to
comment 3.c.

e As stated on CPL’s Red Butte Canyon Oil Spill website (http://www.chevron-
pipeline.com/redbuttecanyonspill/), the agencies involved in the Red Butte Creek
cleanup, recovery and restoration activities have closely inspected the area along the
creek and have found no more areas of concern. Residents can request further
inspection of their property by emailing slcspill@chevron.com or calling 866-752-
6340.

e SCAT and stream response to clean up efforts will remain in place until clean up is
complete. This will include a post spring runoff and fall cleanup survey of Red Butte
Creek and Liberty Park Pond.






e A final Site Remediation & Restoration Report for the spill site is currently being
developed. The report will include a summary of all confirmation sample results. It is
envisioned that the report will be submitted together with next quarterly report
(March 2011).

¢ Secondary Plume at the Spill Site: The final Site Remediation & Restoration Report
for the spill site will address the discovery of the secondary plume at the Red Butte
spill site. The report will detail the results of sampling, meetings with EPA and Utah
DEQ, and how it was determined that this plume was not associated with the crude oil
release.

e (CPL is working with the University of Utah to develop a restoration plan for the spill
site.

e Cleanup at Liberty Park Pond is currently underway. As of January 11, 2011,
approximately 8,000 cubic yards of soil, biological and urban runoff sediment, and
solids containing only trace levels of crude oil-related contamination have been
excavated from the pond. Following completion of cleanup activities at the pond a
final report will be submitted together with that quarter’s report.

Groundwater
¢ The city will reportedly continue to conduct groundwater monitoring for potential
impacts at Liberty Park. Based on the corrective measures that have been
implemented and knowledge of the low mobility of crude oil and the type of release
that occurred (single pulse release of a buoyant material that was quickly cleaned up),
groundwater impacts are not anticipated to be present.

Surface Staining
e As stated on CPL’s Red Butte Canyon Oil Spill website (http://www.chevron-
pipeline.com/redbuttecanyonspill/), the agencies involved in the Red Butte Creek
cleanup, recovery and restoration activities have closely inspected the area along the
creek and have found no more areas of concern. Residents can request further

inspection of their property by emailing slcspill@chevron.com or calling 866-752-
6340.

Future Stream Work and Permits

e Proper permits and approval will be obtained prior to the performance of restoration
activities.






