Organic Geochemistry Method Manual for operations onboard the
Ryan Chouest following the Deepwater Horizon oil spill May -
September 2010.

Introduction

This manual outlines the Geochemical, and GC MS methods used during the Deepwater
Horizon oil spill. A team from CSIRO was asked to help with the surface water
monitoring using the Hydrocarbon Sensor Array and the team was deployed very quickly
with very little time to prepare all of the experiments needed to be conducted. As
expected, in a time of crisis there were many operational issues that had to be solved
whilst at sea in conditions not normally encountered in normal laboratory.

This method is a summary of the work carried out during and after the response to collect
geochemical data and apply corrections after the sea mission was finished.

In this document, only the basic operation of the instrument and software is described.
There is a certain level of assumed knowledge in the use and operation of the equipment.
The instrument manufacturer can provide detailed documents and training on how to
carry out simple and complex processes.

Equipment

An Agilent 7890A GC connected to a 5975C MSD was set up on board the Ryan Chouest. The system
was fitted with a 2 uninterruptible power supply (UPS) to condition the power which was supplied by the
ship. Ultra high Purity Helium (UHP) was used as the carrier gas delivered in G size bottles. 6 Cylinders
were connected to a manifold which allowed easy transportation onto the ship. All connections were
made using %" copper tubing and the gas was filtered through an all in one Helium purifier which
removed moisture, and hydrocarbons which may be present in the carrier gas.

Standards

Ds Toluene, dg naphthalene, dio phenanthrene and deuterated 2,6,10,15,19,23-hexamethyltetracosane were
combined in a mixed composite solution and used as surrogates for different groups of compounds with a
known amount added to each sample before extraction.

Standards 1,1-binapthyl and p-Terphenyl were combined in a second mixed composite solution and used
as internal standards. A known amount was added to each sample at the end of the extraction just before
injecting into the GC-MS.
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The stock solutions were prepared in DCM and diluted to 100 mL in a volumetric flask and kept in a
fridge.

Standard Weight (mg) Vol (mL) Final Conc (ug/mL)
Toluene dg 44.25 100 442.5
Naphthalene dg 50.93 100 509.3
Phenanthrene dy, 51.46 100 514.6
2,6,10,15,19,23-Hexamethyltetracosane - dg, 53.39 100 533.9
1,1-binaphthyl 51.01 100 510.1
p-terphenyl 53.19 100 531.9

Because there were no facilities on board to weigh standards, only one stock solution was used
throughout the whole voyage. Each day, the standards were allowed to come to room temperature and
topped up to the volumetric mark. The remaining concentration in the mixed standard was calculated by
subtracting the amount added to each sample from the total concentration, the results were kept on a
spreadsheet.

Bottle preparation

Amber glass sample bottles were rinsed three times with tap water, followed by three times with DI water
to remove sea salts. The bottles were further rinsed with methanol, (2 x 20ml) and DCM (2 x 20 ml).
Once the DCM was evaporated, the bottles were put in the oven (150 °C) for a few hours, cooled and
covered with aluminium foil and capped. The lids were rinsed with the same procedure but were air
dried.

Sample collection and Liquid/Liquid extraction

1 L samples were collected at different intervals and their details recorded (UTC time, GPS position and
observations). Samples were collected either by sub-sampling the outflow stream from the sensor array
box or directly from the sea surface by lowering the bottle attached to a pole. A 20 mL aliquot was sub
sampled into a scintillation vial. Aluminium foil was placed on the mouth of the bottles and vials before
capping and the scintillation vials were wrapped with Parafilm ® and stored in a fridge.

Once all samples were sub sampled, 20 ul of the deuterated surrogate standard mix was added to each 1 L
bottle followed by 15 mL of DCM with a dispenser. Aluminium foil was placed on the mouth of the
bottle and capped. This was then vigorously shaken for 30 s. The samples were rested and shaken again
for 1 min, before allowing the sample to rest for at least 30 min or longer until the DCM separated out to
the bottom of the bottle. The DCM phase was removed with a long Pasteur pipette and dried over a
minimum amount of anhydrous sodium sulfate in a scintillation vial.

A 1 mL aliquot was transferred to a GC vial and 2 pL of internal standard mix was added.
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GC-MS conditions

The Samples were analysed on an Agilent 7890A GC interfaced to a 5975C MSD. Samples were injected
(0.5ul) onto a DB-5MS GC column (J&W, 60 m, 0.25 mm I.D., 0.25um film thickness) via a
split/splitless injector at a constant carrier gas pressure of 25 psi and a temperature of 310 °C. The

temperature program started at 40 °C (hold for 2 min.) with an 8 °C min™ ramp to 310 °C (hold for 20

min.).

The MS was run on SIM mode with three different groups for selected compounds as shown in the table
below with their approximate retention times.

Group 1 Group 2 Group 3
m/z target RT (min.)[ m/z target RT (min.)| m/z target RT (min.)
57 aliphatics 57 aliphatics 57 aliphatics
92 Toluene 7.7 128 naphthalene 17.7 178 phenanthrene 28.5
100 d8-toluene (std) 7.6 136 | d8-naphthalene (std) 17.6 184 dibenzothiophene 28.1
106 et-benzene 9.9 142 methylnaphthalenes | 19.9-20.4( 188 d10-anthracene (std) 28.4
m/p-xylene 10.2 156 C2-naphthalenes 21.8-23 192 methylphenanthrenes 30-30.6
o-xylene 10.7 170 C3-naphthalenes 23.2-25.3| 198 methyldibenzothiophenes | 29.4-30.2
120 C3-benzenes 12.2-14 | 184 C4-naphthalenes 24.1-27.6| 206 C2-phenanthrenes 31.4-32.2
212 C2-dibenzothiophenes 30.7-31.7
230 p-terphenyl (std) 33.7

Quantification was carried out by comparison of the areas of individual components with the appropriate
surrogate standard.
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Basic operation of the GC-MS

Creating a method

Load the Default method

@ Mass Spec /Enhanced - 50550_Scan.M / Oil_Injn_MA.s
Method Instrument Sequence ‘iew Abort Checkout Secured Control  Window  Help

& Instrument Control

Page 4 of 43



Load the Default method from the Method Menu, and then click on “Edit Entire Method”. The short cut
buttons on the screen can also be used for this purpose

@ Mass Spec /Enhanced - 50550_Scan.M / Oil_Injn_MA.s
Meth

Instrument Sequence View Abort Checkeut Secured Control Window Help
Load Method. ..
Save Method

Save Method As...
Run Method. ..

Additional Method Infarmation, ..
Enabls EM Saver

1 50950_Scan.M

2 CRYO_SLESS_SCAM.M
3 5TAND_BY_METHOD. M
4 DEFAULT.M

Acquire RTLack Calibration Data...
Uniack Method ..

Export eMethod. .
Import eMethod. .
Load GC Chemtation Method...
Set New Default Paths. .

Exit
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The software will now go through all method parameters that can be edited

:l’,ﬂ Mass Spec /Enhanced - 50550_Scan.M / Oil_Injn_MA.s
Method  Instrument  Sequence View  Abort  Checkaut - Secured Control  Window.  Help

¥/ Instrument Control

Method Sections to Edit

¥ Method Information

¥ Instrument / Acquisition

¥ Data Analysis

0K | Cancel
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On the screen below the software allows for a quick method description.

method with data” box is ticked

¥ Mass Spec /Enhanced - 50550 Scan.M / Oil_Injn_MA.s

Method Instrument Sequence View Abort Checkeut Secured Control Window Help

Instrument Control

Make sure the “Save copy of

- - ¥ Sawve Copy of Method with Data
—

- Method Sections to Bun

I~ Pre-Run Macros/Commands:

. Total lon Instrument Cantral: |

Diata Analysis: I
¥ Data Acquisiion
¥ Data Analysis

I Post-Run Macros/Commands:

Instrument Control |

Data Analysis: I

o]

Cancel |

Help |
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Choose injector position and ALS if there is an Autosampler. Manual injections can also be selected

B Mass Spec JEnhanced - 50550_Scan.M / Qil_Injn_MA.s
Method Instrument Sequence View Abort Checkout Secured Control Window Help

Instrument Control

=2
Inlet and Injection Parameters

Sample Inlet

Injection Source GC ALS -

¥ Usems

Inket Location
’V @ Front  Rear

 Front Tnlet " Rear Tnlet

’—MS Connected to

o | Cancel Help
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The next screen will allow the user to edit all aspects of the instrument starting from the injector settings
to the oven settings and other peripherals attached to the instrument. Ensure that all tabs are checked if
the method is being edited before proceeding to the next step.

e - P —
28 is Spd M GC Edit Parameters [E3) (=1
Inst 1.8
- 300 25 —— Oven: °C* e .
& Instrumg L 15 —— Column 1 He: psi |L”7” &
1.2 53— Column 1 He: mijmin
200
1 B Las 5
8 o g
10 =1
100 0.6
rs 03
0 T T T T T T T T T 0 [t}
o 10 20 30 40 50 &0 70 a0 30

Run Time, min

N O A B YL Y A

als Inlets  Columns | Oven | Detectors — AuxHesters  Events  Signals  Configuration  Counters  Readiness

Inlet-F Terrg

¥ aven Temp On Rate ‘

Equilibration Time: Cjiminy

Ramp 1 4 E £ %95

Yalue | Hold Tirne: Run Tirme
e miin min

Masimum Oven Temperature o ! |
35T

™ Override Colurnin Max: 325 °C
‘—Cryu: (coz)
I on
™ Guick Cool

| Cryo Use Temperature:
25T
25
[¥ Timeout Detection |25 < °C <55

5 i

IV Fault Detection

Post Runi: [40°C
ﬁ Post Run Time: [0 min

Apply ok | Cancel | Help |

Page 9 of 43



The next window allows the user to choose solvent delay time, scan or SIM mode

8 Mass Spec /Enhanced - 50550_Scan.M { Oil Injn_MA.s
Method  Instrument Sequence View  Abort  Checkout  Secured Control  Window  Help

Instrument Control

MS S1M/Scan Parameters
i~ ReakTime Plot

[~ M5 Instrument
Sample Inlet GC Time Window: [0 min

S Window 1
Solvert Delay: BT min. Plat Type: [ Total -
EMY Mode: |Gain Factor = -5cale: |0 to 2000000

GainFactor [1.00 =1308Y

feq Mode: [Soan =] WS Widwz

Scan Speed: [Nomal <] Plot Type: [Spectum. =]
YScal: [0 to[i00000

Acquire bioth Scan and SIM data [~
Tune i
=

Walid entries are values between 0.00 and 1440.00 riutes.

Timed Events |

Scan Parameters Zongs

o | Cancel | Hein |
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The Scan and / or SIM parameters can be edited by clicking the “Scan parameters” or “SIM parameters”

button.

@ Mass Spec /Enhanced - 50550_Scan.M / Oil_Injn_MA.s
Method Instrument Sequence View Abort Checkout Secursd Control  Window  Help

¢ Instrument Control
i MS Slid/Scan Parameters

i~ ReakTime Pl

1~ MS Instrument
Sample Inlet: GC

Salvent Delay: [700 min.
EMV Mode: [GainFactor v |
GainFactor, [100 = 1306V
bog Mode: [Sean v
Scan Speed: [Nomal  ~

Acquire both Scan and $IM datar [

Tune Fil
alune.u

Scan Parameters

2w |

oK

Cancel

Time Windows: (100 min,

Edit Scan Parameters.

Scanning Mass Range | Thieshold and Sampling Rates | Flatiing |

Start Time Start at End at
[minutes]  Mass.. [amu]  Mass.. [amu)

Scan Group 1 ¥ 7.00 550,00
ScanGroup 2 [
Sean Gioup 3 -

Summary of Setting:

| High Mass | Threshald | Samples
H

Group | Stat Time | LowMass
550,00 150

1 7.00 50.00

1

Low to High mass range must be in ascending order from 1.60 - 1050.00,

Close Help

Page 11 of 43



The next screen allows the user to select the report type in which the final data will be compiled. For this
project, no report was selected as all the processing was done after the conclusion of the sea operations
once back on land.

B Instrument Control Edit; Select Data Analysis Reports...

DA Method Edit

« Instrument Control

I Percent Report

I LibSearch Report

I Buant Repott

I~ Custom Report

I Update Custom Database
Ok
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Save the method after editing. The method can be used for analysing samples

@ Mass Spec /Enhanced - 50550_Scan.M / Oil_Injn_MA.s

Method Instrument Sequence View  Abort Checkout Secured Control Window  Help

Instrument Control

|CAMSDEHEMA2AME THODSY Browse.

Method Fil

Cancel
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Tuning the GC-MS

MS Tuning is done when a column is changed and /or when the sources is cleaned. Select “Instrument”
then “Tune MSD”. The MS will then tune, the process takes approximately 4-5 minutes. Tuning can also
be done by clicking on the tuning fork on the main screen.

BB Mass Spec /Enhanced - 50550 Scan.M / Oil_Injn_Mh.s ‘5‘
IRl cequence View Abort Checkout Secured Control  Window Help
Tnlet{Injection Types. |

GC Parameters...
GC Manitors. .
GC Reak-Time Plots...
&C Consumable Panel, .
GC Corfiguration. ..
GC ShouwHide Status

M5 Tune File. .
M3 SIM{Stan Parameters..,
15 Temperatures.

= Edit Tune Parameters...
Edit 5TM Ions...
Trace Ion Detection, .,

J  CIControl
EMF Uitiities...

Run Agilznk Lab Advisor

A Total lon
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The tune report looks like the image below. Ensure the instrument tunes as per Agilent’s specified
standards. The main things to look for are air and water peaks which will affect the instrument

sensitivity. If the system is not leak free, corrective action must be taken to eliminate any leaks into the
system.

5975 Autotune

Mon May 09 15:11:10 2011 Instrument: Mass Spec

¢:\MSDCHEM\2\5975\atune.u US10382607
Mass 69.00 Mass 219.00 Mass 502.00
Ab 524243 Ab 430873 Ab 31429 Ion Pol Pos MassGain -861
PW50 0.60 Pw50 0.60 Pw50 0.60 MassOffs  -34
Emission 34.6 AmuGain 1657
EIEnrgy 69.9 AmuOffs 121.63
Filament 1 Wig219 -0.021
DC Pol Pos
Repeller 24.26
IonFcus 90.2 HEDEnab Oon
EntLens 28.5 EMVolts 1224
EntOffs 17.57
Samples 8
PFTBA Open Averages 3
Stepsize 0.10
Temperatures and Pressures:
MS Source 230 TurboSpd 100
MS Quad 150 Hivac 0.00e+00
LD e ey S T — T
66 71 216 221 500 505

Scan: 10.00 - 701.00 Samples: 8 Thresh: 100 Step: 0.10

133 peaks Base: 69.00 Abundance: 497216

100 -

80

60 4

40 ]

204 ‘

100 200 300 400 500 600 700
Mass Abund Rel Abund Iso Mass Iso Abund Iso Ratio
69.00 497216 100.00 70.00 5337 1.07
219.00 404416 81.34 220.00 17352 4,29
502.00 29328 5.90 503.00 2817 9.61
Air/Water Check: H20~1.15% N2~1.59% 02~0.52% C02~0.13% N2/H20~138.97%

Column(l) Flow: 1.66 Column(2): -1.79769e+308 ml/min. Interface Temp: 320
Ramp Criteria:
Ion Focus Maximum 90

Repeller Maximum

volts using ion 502; EM Gain 49400
35 volts using ion 219; Gain Factor 0.49

MassGain Values (Samples): -853(3) -849(2) -830(1) -805(0) -761(FS)
TARGET MASS: 50 69 131 219 414 502 1050
Amu Offset: 121.6 121.6 121.6 121.6 121.6 121.6 121.6

Entrance Lens Offset: 17.6 17.6 17.6 17.6 17.6 17.6 17.6
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Creating and Running a Sequence

A sequence can be created for running samples through the day. It is important to save each sequence as
this makes the process of re calculation and analysis much faster. The sequence can be loaded, edited,
saved and run by using the short cut buttons on the screen or by using the menus.

@ Mass Spec /Enhani - 50550_Scan.M / Oil_Injn_MA.s

Method  Inskrument [§

# Instrument Co fosd e

Save Sequence

Save Sequence fis..,

Run Sequence. ..

Print Sequence..,

Carfigure Sequence Table...

Edit

&  Import Sequence Information from CS¥ Fle. .
Simulste Sequence
Poskion and Run Sequence...

1 Gl_Inin_A.s
2 ol_Injection.s
3 default.s

4 Coal ASE.s

Yiew Ssquence Log ...
Yiew Sequence Quality Log
Print Sequence Log

Batch Mode. ..
Additional Sequence Options. ..

1h Spectr... A Front S...|F |0

can be created
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Write in the relevant sample information for each sample, enter sample information, select method and
vial positions

B Mass Spec fEnhanced - 50550 Scan.M / Injn_MA.s
Method Instrument Sequence View Abort  Checkout Secures tral indow Help

£ Instrument Control

Sample Log Table

Dats Path [DAAGILENT_DATANZOTT\DATA_MSWAY 201 Browse.. Method [C:AMSDCHEM'ZWMETHODS Browse.

T ial s | Method / Data Comment / =
ype 12 ample HKeyword KeywordString

1 | Sample 1 Gulf of Mexico Water 50550 SCAN | _collected from surface, 1 Jul 201C
H e e

3 Sample
Blank |
Calibration |

L_
| 7 |Keyword

RearSamp |
RearCal |

ReadBacode | [ OK | Cancel | Hep

| ISpectr a ' FrontS...|&

can be created
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Once the sequence table is filled in, save the sequence and give it a name

B Mass Spec /Enhanced - 50550_Scan.M / Oil_Injn_MA.s
thod Instrument Sequence  View Abort Checkout Secured Control  Window  Help

2 Instrument Control

Savein: |15 sequence =] « er BE-

Cosl ASEZ.5
L Coal ASE.s
My Recent default.s
Documents oil_Injection.s

@ Qil_Injn_Ma.s

Deskiop

My Documents

My Computer

laces

My Network il 3 0il_Injn_MA. 3 hd Save
4 fle name: j |

Cancel

Save as type: Sequence Files *.5)

|| [Spectr... [P A Front S... |3 | O
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Press the Run sequence button and the sequence dialogue will come up. Press run sequence and the
instrument will go through the steps to inject multiple samples.

Mass Spec /Enhanced - 50550_Scan.M / Qil_Injn_MA.s

Method Instrument Sequence Yiew Abort Checkout Secure trol  Window  Help

& Instrument Control

Start Sequence Oil_Injn_MA.s Last Modified: Wed May 11 04:11:44 2011

Method SectionstoPun————————— Seguence Barcode Option:
& Full Method  Disable Barcode for This Sequence

@ On Mismatch — Inject Anyway. Continue Seguence
" Reprocessing Only

©* On Mismatch —Dan'tInject. Cantinue Sequence

¥ Ovenwrite Existing Data Files

Sequence Comrment I

Operator Name: IMA

Data File Directory: ID VAGILENT_DATAVZOTINDATA_MS\MAY_20114 Browse .

-~ Pre-Beq Macros/Cormmand

Instrurment Control I

=]
Data Analysis: I _I

- Post-5eq Macros/Command:

Instrurnent Control I

e
Data Analysis: I _I

Run Sequence | Ok | Cancel

i Spectr... A Front S..

can be created
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Processing of Data Files

After the validation process was finished, all GC data was analysed using an automatic method using the
Chemstation software. The basic steps to generate a processing method and analysing a data file are
described below

Developing a method for Scan/SIM analysis

Open Chemstation, choose and load a file that contains all standards that will be used for the quantitation.
Normally a low to medium level standard is chosen to adjust the integration parameters making sure all
peaks are integrated correctly

Setting up Quantitation method

Select “Calibrate” and choose “Set up quantitation”

&5 Enhanced Data Analysis - NMI_SPE_HC4_NEW_RT_JUNE.M 7 100614_10.D  (MS Data: Quantitated Multi Pt., Not Reviewed)

Fie Method Reprocessing Chromatogram  Spectrum

T 0
I AutoQuant Setup

2 Eo s | @ 5@ @ “m ﬂ.i Optimize Quantification Signals...

o 5 m B Convert Target Compounds to SemiQuant Compounds
o
i . W . . . ; i(JL Create Responses for new SemiQuant compounds. .

Quarkitste ExportReports Tools Options Visw  Help

BARARE

4t [2] TIC: 100614_10.D\data.ms Edt Compound...

Reorder Compounds. .
List...

5500000
Update. .

5000000 Print Caliration Curve...

4500000 clear...

4000000

3500000

3000000

2500000

2000000

1500000

1000000

500000 _PJL

Set quant datsbase information UM A4
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Set your locating peak conditions, enter the units of the internal standard and the amount of ISTD. Give a
title to the Calibration.

=5 Enhanced Data Analysis - NMI_SPE_HC4_NEW_RT_JUNE.M / 100614_10.D_(MS Data: Quantitated Multi Pt., Not Reviewed)

File Msthod Reprocessng  Chromatogram  Spectrum  Calibrate Quantitate  ExportReports Todls Options Yiew  Help

I =] Ewows |

bl

£ [2] TIC: 100614_10.D\data.ms

Abundancef

500000
5000000

4500000 :
Quantitation Database Globals

4000000

Calibration Title
3500000

3000000

[~ Locating Peak:

2500000 Fisterence Window 200 [wintes ¥
2000000 HonFisference Window [ T
Correlation Window 0100 minutes

1500000 (sionakto-signal retention time match)] ¥ UseRTEINT

1000000 i~ New Compound Inf

1 Integration Parameter File |RTEINT P Browise. Measure |Area v
500000 _I
Default +/- 0.200 min around exp AT

Curve Fit |Linear Regression

5|
=

Data point weight for linsar regrassions | Equal weighting

Units of concentration Jughnl
ITD congentration 1035000

I

[ o [
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The internal standard used for quantitation must be the first one on the list. If ISTD is not the first
compound then Chemstation will not recognize it and quantitation will not be possible.

=5 Enhanced Data Analysis - NMI_SPE_HC4_NEW_RT_JUNE.M / 100614_10.D_(MS Data: Quantitated Multi Pt., Not Reviewed)

File Msthod Reprocessng  Chromatogram  Spectrum  Calibrate Quantitate  ExportReports Todls Options Yiew  Help

[ =] Execute”
nEe s s EPS g O R 2A2800
O MEREBBEE £ /x4 1L B E % ) RS R

£ [2] TIC: 100614_10.D\data.ms
Abundancef

500000
5000000
4500000
4000000
3500000

3000000 Edit Compounds

2500000
Compound Name

= pTerphenyl
c7

2000000+

i
Toluene-DE
Toluene
nC&
Ethylbenzens
o+ piylene
oylene

ncy

iFB

1500000

1000000

5000004

nPE
1hethwl ethubenzene ¥/
I &

2

* before Compound Name denctes STD

[ o [
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Choose “Insert Above” Enter the name of the compound and right click on the corresponding peak. A
spectral window will appear. Click on the target and qualifier ion for the compound. Click “Save” and
the peak information will be entered into the compound list. Repeat this process for each compound of
interest

&5 Enhanced Data Analysis - NMI_SPE_HC4_NEW_RT_JUNE.M / 100614_10.D  (MS Data: Quantitated Multi Pt., Not Reviewed)
File Method Reprocessing Chromatogram Spectrum  Calibrate Quantitats ExportReports Tools Options  Yiew  Help

I =] Ewows |
2Eos ddesm REET d O RS 22045
OMEREBHE ¢ ./ A8l K Hdbbe BE BSEr @ 7

4 [2]1 TIC: 100614_10.D\data.ms

Abundance
1400000
1200000
1000000
00000
Quant Setup (X
500000 Mame
AT. 28418 min [ ISTD
& Tg 0000
Hruy €01 0000 Rsio 0000
©02 0000 Rsto 0000
- €03 0000 Ao 0000
Save Exit Hep |
...... DEI‘I'H'I

{54 [1] Scan 3263 (28.416 min): 100614_10.D\data.ms

Abundance

350000

300000

250000

200000

150000

100000

50000 801 agq 1801
66,1
321 421 521 Ll il 1081181 1321 181 (] 47047 271 210 2811 272
Ah L] n‘n 1-ﬂ |4ﬂ H{ﬂ AR 1Aﬂ 7I1|ﬂ ?Jﬂ 71{ﬂ ?dﬂ mﬁn '4I1|ﬂ ‘dn

[ o [

Page 23 0of 43



Once all compounds have been entered a calibration level update can be performed.

To calibrate, choose and open a file with the lowest standard concentration and update the level as
described below

&5 Enhanced Data Analysis - NMI_SPE_HC4_NEW_RT_JUNE.M / 100614_10.D. (MS Data: Quantitated Multi Pt., Not Reviewed)

File Method Reprocessing Chromatogram  Spectrum L8 N Quantitate Export Reports Tools Options View Help
I i et Up O -
_ | Aukoduant Setup
ﬁ ﬁ & é | @ @ @ ‘:ﬁ h| Optimize Quantification Signals. .
ey 0 va | Convert Target Compounds to SemiGuant Compaunds
& MIEKEDEH % Create Resnanses for new SemiQuant compaunds. ..
4t [2] TIC: 100614_10.D\data.ms Edit Compounds...
Dundan Reorder Compounds. .
List...
5500000
5000000 ‘ Print Callbration Curve. .. |
4500000 | Clear... I
4000000
3500000
3000000
2500000
2000000
1500000
1000000
500000 ____‘JLA
L T T T s T T T T T T
----- 10 nn 1R NN 20 i NN il AN nn AR NN FNnn

[ o

Prompts for update calbration information
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=4 Enhanced Data Analys| M

iC4_L

UNE.M / 100614_10.D  (MS Data: Quantitated Multi

File Method Reprocessng Chromatogram  Spectrum  Calibrate Quanbtats ExportReports Tools Options Wisw Help

x| Execute ”

DEeoe PP m/m B EREY

2EAZZ

B EEE e =

(O MERER

4 [2] TIC: 100614_10.D\data.ms
dbundance]

5500000
5000000
45_EIEI[IE!£I.
4DDEI[IDEI:
3500000
3000000
2500000
2000000-
1500000

1000000

HO0000.

$ow Su

Lmel e MeB B R ESi- e 7

Select Update Option

@ Update OneLevel
© Quick Levels Update
 Global Update

Cancel

[ o [
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Update the calibration level. Once this is done, repeat the calibration process for all the levels required
and check the calibration curves under “Edit compounds”

=5 Enhanced Data Analysis - NMI_SPE_HC4_NEW_RT_JUNE.M / 100614_10.D_(MS Data: Quantitated Multi Pt., Not Reviewed)

File Msthod Reprocessng  Chromatogram  Spectrum  Calibrate Quantitate  ExportReports Todls Options Yiew  Help

I =] Ewows |

4500000 Update Calibration

4000000 Calibration Dats File [Selection ignored by Sequence)

— Z:5hard diive folder structure\Fiyan Chouss!'Raw data'Faw files GEMSSGUIF of Mexico GC-M541006144100614_10.0

3000000

2R00000 = Add Level [supply new Calibration Level D] ~Level IDs:

2000000+ Compaund Cancentration: [n.oooood Mew Level ID
1500000 ISTD Concentration: 1.035000

Existing Level 1D
1000000

500000. " Update Level [select existing Calibration Level ID]

I~ Responses © fyeage € Feplecs

T ]

I~ Retention Times € ayerage € Replace
I~ Replace Gualfier |on Relative Respanses

I~ Update Mass Assignments

" Delete Level [select esisting Caliration Lavel ID]

DoLpdate Cancel

[ o [
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Editing quantification method

File

Method  Reprocessing  Chromatogram  Spectrum

Quantitated Multi Not Reviewed)

Quantitste Export Reports Tools  Options

View  Help

bk

ek Up Guantitation. ..
AutoQuant Setup

5500000

GO00000

4500000

4000000

3500000

3000000,

2500000,

2000000

1500000

1000000

500000

Optimize Quantfication Signals..
Convert Target Compounds to SemiQuant: Compounds
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On this screen more compounds can be manually added. All compounds entered come from a file where
a standard or sample containing all analytes are found. In this window, retention time windows, target
ions and other parameters are added. Also the calibration curves for each compound can be viewed. If
the calibration curve does not fit the standards, try a different type of curve fit. All curves are forced
through zero.

=5 Enhanced Data Analysis - NMI_SPE_HC4_NEW_RT_JUNE.M / 100614_10.D_(MS Data: Quantitated Multi Pt., Not Reviewed)

File Method Reprocessing Chromatogram  Spectrum  Calibrate  Quantitats  Export Rsports  Tools Options  Yiew  Help

I =] Ewows |

DEoe Udde/es EPRY 2 OB 222028
OMEBEDHE £ - : xAfll Mk b9 BE REE~ @ 7
A% [2] TIC: 100614_10.D\data.ms
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Searchby: & Ret Time " Name " Index Find Campound
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5500000
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i - 020 @ Mm%
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neio o [7n1 12810 |z0.00 Ll S etc b <

< W L2 Trimethylb
500000 o TS gz oo 0.00 20.00 nc?
T e @ [ooo 0.00 20,00 Response Ratio
[om I ———

...... - W Maphthalens-Da

Mephthelere Level | Concentration | Response 0.4

I3 1 0 202000 |

KLt 2 0.504000 14326.000000

nelg 3 1.008000 17621000000

2 + 1-Ethylnaphthak 4 2016000 116345.000000

2 Methyl Naphthaler s 5041000 |45080.000000 0.2
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T

For quantitation of compounds without a standard, a standard of similar chemical behaviour was chosen,
and the same calibration curve was used. For Example there was no standards for methyl naphthalenes so
the chosen standard was Naphthalene.
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Quantitating a data file

If the Retention Times (RT) of the compounds have changed due to a column maintenance or other
parameter, they need to be adjusted.

It is preferable to open a more concentrated sample for easy identification of compounds.

Load the method created before for the calibration. To check that the RT fit the right peak, you’ll need to
run the method like a normal calculation

Click on “Quantitate”, then “Calculate”

wa [nbanced Datn Analysis - NML_ARO ALL S84 _ATRT_NIW_RT_JUNE M £ 100705 07,0 (MS Date: Quantitated Multi Pt , Not Reviewsd
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A new window with the list of results will appear.

ALLSIM_ATRY_NEW_RT_IUNE.M / 100705_07.0  [MS Data: Quantitated Mult]
e Method Bewocessng Chiomstogram  Spectrum Calyatn Cuartkate Export Beports Jocks Opbors ew Heb

PRes dpen TEPRY e OB B A2 422
DEMEBEEDOE £ » /8 wdf LI g ee BEESE— @ 7

[ =] Ewos

*212) TIC: 100 705_07. Didatame

g 8 8 8 8 ¥ %8 &8

Quantitation Report (Hot Reviewed) A
bata Path myEalculated STH Fllesy
bata File
neq On FE]
uperator
Sanple

Misc TOUTBE Un Ehe way Lop water
ALS Uial : 7 Sample Wultiplier: 1

Quant Time: Aug 88 11:%1:35 2011
Quant Method : C:imsdehem\SIMVHHI ARO_ALT_STM_ATRY_HEM RT_JUME.W
Quant Title : Gulf oil quantitation

qLast Update : Fri May 86 12:31:06 2011

Hesponse wia : Initial Calibeation

Conpouny H.T. Glon  Response  Cone Units Dev{min}
Internal Standards
1) p-Terphenyl 23,495 200 SI5RE1 1.09 ug/nl  0.00
Tarqet Compounds Qualue
7} ne7 o H.D.
) Toluene-0R 13a7an 1.02 ug/nl 100
&} Toluene 1002 015 g/l 100
5} niH [ H.O.
6} Ethylbenzens D.U5E 106 126 000 ugsel 109
T} Mo+ pelglene 10185 106 [ 001 ugsnl 109
B} o-Eylene 10741 106 294 .00 ugiel 00 =
Rabdy M
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To check the integration of each peak, click on “View” and “Qedit Quant Results”. This process should
be carried out for each peak in each sample.

Pl Mathod Reprocessng  Chramstogram

i Enhanced Data nalysis - Nkl ARO_ALL SIM_ATR1_NEW_RT_JUNEM { 100705 07.0. (M5 Data: Quantitated Multi P, Hot Reviewed)
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1) p-Terphonyl 93.695 738 SITRED 1.0 ug/el 000
Target Compounds Qualue
) noy u H.o.
33 Toluene-BR 108 133780 1.02 ug/nl B0
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By o-Xyleme e 204 180

EEE
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The following window will be displayed.

= Enhanced Data Analyehs - MMI_ARO_ALI_SIM_ATHI_NEW_HT_JUNEM /100705 _DF.0  [MS Data: Quantitated Malt PL, Net Reviewsd)
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The small Quick Qedit window in the middle lists the compounds in the method.

The integrated peak (if found) is in the top window [6]. The 3 dash lines are the RT window width where
the peak should appear (fixed in “Edit Compounds”). The spectra of each compound is given in the
bottom left window.

To check every compound, ‘double click’ on the bottom right window [7] to go down the list or select
one from the list in the Quick Qedit window.

As you go down the list, check that each peak is appearing in the right RT window, otherwise note what
the new RT is. It will need to be changed again in the “Edit compounds” section.

When finished, click “Exit” and don’t save yet if you need to change some RT.
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To change the RT, click on “Calibrate” and “Edit Compounds”.

= Ehanced Dot & natysis « Ml ARD_ALLSINMATRI_NEW_AT_WUNEM /100705.07,0 (45 Dasa: Quantiated Ml P1. Hat Reviewsd) = [Ofx
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If you click on the + on p-Terphenyl, the RT time for each compound can be adjusted. Note that you can
change the width of the RT window to find the peak by changing “Extract signals from”. In this project,
they have been set at - 0.2 to + 0.2 min. Save the new method and give it a name.

Important note: on this “Edit Compounds” picture, you can see that on the right you can check what is the
“Sample ISTD Concentration”, which is the concentration of Internal Std (here #1 p-Terphenyl). This
number is to be set for the whole batch or changed. It can be globally set Calibrate>update>global
update>set other (by command) and type “Istd_Amt=1.035" (for example), and save.
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When maintenance on the GC column is carried out, every RT will be changed. You can do a global
update of all the RT:

Click on “Calibrate” then “Update...”

- Emhanced Duta Anaiyui < HAIARD_ALL Sl ATIC NEW RT_AMEM /100705070 (45 Bate: Quanstaisd Wut P., et Reriowd)
GEkos e RER 0 S RB.B 22 AR
OHNEBEOE £ » 2280 LE WER D EE ESET
T

= O aR0 s AR am 2441 (33,695 minj: 100705_07.D\datams

+d start cfoemBoB 8

Choose “Global Update”, and then choose “Shift Retention Times”. That is where the time shift for the
global RT can be changed, for example:

Enter Retention Time shift [+ % or % min]

|+D.2 iy

Cancel |

Note: NO space after + or —

It will prompt you, to confirm:
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MSD ChemStation 3

\ ? ) AR.T. of 10 min will be shifted ko 10.2 min. Proceed?

Cancel |

When completed, save the new method under a new name and recalculate your sample to check.

Final Results

After doing “Calculate”, click on “Quantitate”, click on “View” and do the “Qedit Quant Result”. To go
through all the compounds to check the peak identification and selection, you can press “Start” and all the
compounds will animate and be displayed one every second. If you see a problem, press “Stop” and come
back to it to check the selection (by double clicking the left button — double click on the right goes
forward down the list).

- Emhancad ata Anatyals - HAL_ARD_ALI_SIM_ATR1_NEW_RT_JUREM £ 100705 07.0, (M5 Data: Quantiated Mals] P1., Mot Reviewed)

hEes e DERY O OB LE 22220
O MEBROHE £ « 4 wfAd Ll W2 BE hefr @ 7
I =] ek |

I T0ns_nF o
{1 ARO_SIM_ATR b o
* TR »

501 min): | M

(19} 1Mty -d-wt hylbensenn

v 12.600min (v 0.113) 0.00 ug/ul.

e m

Lr.. CORBIC D" MO SRR N AR AN MMM YRR IR T MR T ORART AN CARET AT

s Enbenced Data Analy... % sk Gt BRE*Fa@y, mem

A peak can be zoomed in by clicking and dragging with the left button.

To integrate the peak, click and drag at the base of the peak with the right button, a red line will appear.
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Window [7] shows all the integration details of the selected peak. Un-zoom by double clicking on the
graph with the left button.

Note that in SIM mode you will only have one peak to check (one ION selected), compared to the SCAN
mode where there will be few lons chromatograms to check:

- Enhanced flala Anabyais - NML_AfR0_ALL_SIM_ATTE Pt _HT_JE M £ 100622 1100 (M5 Daba: Quastitated Malti 21, QT Reviewsd)
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200, 2.0 W
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:: wi 5 ‘T 0 e wan
o
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e i & & i1 W 1 i Wk £ S i o )

B *F e @y, mxm

Once finished, click “Exit” and Save. The file will now have in memory the calculated results and peak
selection. It is worth keep this file separate from the raw one.

Make sure you keep the different calculating methods under an accessible folder so they can be re-opened
in the future if needed.
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To save the results, a “Database” and a “Custom Report” need to be created.

Click on “Quantitate” then “Custom reports...”

Control Panel

Data File: 100627_11.D

Method Values
Method File: ivi_ARO_ALI_SIM_ATR1_HEW_RT_JUNE.M
Report: MMI_ARO_ALI_SIM_ATR1_NEW_RT_SEPTEMBER_13.CRT
Database: GOM GEOCHEM DATABASE_SIM.CRD

v Save Generated Report
I Print as part of Method
[ Update as part of Method

(" Create Hew Report Template i Create Hew Database
" Edit Method Report Template " ChartsEdit Method Database
" Change Method Report Template " Change Method Database

OK Exit Help

Click on “Create New Database” on the right and “OK”

Database Wizard

The Database Wizard creates a database with up to 250 columns. A database is an
easy way to compare results from different datafiles. Charting is automatically
enabled for all number entries.

Select a section in the "Database Contents” list and then select an item from the

P ible items for Datab "and click the "Add ->" button.

Hote: The Date Acquired and Data File Hame items are required for proper database
operation and are mtomatically placed in the database.

Possible kems for Database Database Contents
Vial Humber i = Header
Instrument Hame Sample Hame
Humber of Compounds Acq. Method File
Sample Multiplier = All Compounids
Sample Amount Amount
Expected Barcode Target Response
Actual Barcode All Compounds {no I5TDs)
= Compound Information AllISTDs
Hame <- Remove
Ret Time
Amount
Units:
Manual Integration
Target Response w
Compound |1 Hext Cmpd p-Terphenyl
0K ‘ Cancel Help
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Under “Header”, add “Sample Name” and “Acqg. Method File” to the right. Under “All compounds” add
“Amount” and “Target Response”. Press OK and save. Note that this format of database is a horizontal
table with a limited number of columns. Each compound will have a parameter (here: Amount and Target
Response) so it is limited in details you can save.

This Database table is opened only by Chemstation and should be saved as an Xcel sheet. At each
calculated sample, it can be updated and a line is added at the bottom of it.

Save the Database with a name, and it can be recalled so you can be used as a template:

Control Panel

[rata File: 100627_11.D

Method Values
Method File: jimi_aro_ALI_SIM_ATR1_NEW_RT_JUNE.M
Report: HMI_ARO_ALI_SIM_ATR1_HEW_RT_SEPTEMBER_13.CRT
Database: iGOM GEOCHEM DATABASE_SIM.CRD

v Save Generated Report
[~ Print as part of Method
[v Update as part of Method

(" Create Hew Report Template " Create New Database
(" Edit Method Report Template " Charts Edit Method Database
" Change Method Report Template 0 :Change Method Database:

Otherwise you’ll have to change to another template
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To Create a New Custom Report Template:

Click on “Quantitate” then “Custom reports...”, then on “Create New Report Template”, Ok.

Control Panel

[ata File: 100627 _11.D

Method Values
Methad File: pvi_ARO_ALI_SIM_ATR1_NEW_RT_JUHE.M
Repoit: jMI_ARO_ALL SIM_ATR1_NEW_RT_SEPTEMBER_13.CRT
Database: (GOM GEOCHEM DATABASE_SIM.CRD

v Save Generated Report
[~ Print as part of Method:
[v Update as part of Method

(» Create Hew Report Template " Create New Database
" Edit Method Report Template " Charts/Edit Method Database
" Change Method Report Template 7 Change Method Database

Report Wizard

The Report Wizard creates a report with up to 4 sections. The Header section
contains general information about the datafile or single compound information
arranged as single lines. The other three secti itain pound specific
information arranged into tables.

Select a section in the "Report Contents™ list and then select an item from the
"Possible hems for Report™ and click the "Add ->" button.

Possible kems for Report Report Contents
Sample Amount = =Header
Expected Barcode Sample Hame
Actual Barcode Data File Hame
= Compound Information i Date Acquired
b4 = All Compounds
Hame =4
Ret Time Hame
Amount <- Remove Ret Time
Units 3 _— Amount
Manual Integration
All Compounds (no ISTDs)
Response Type AllISTDs

4r Compound
4k Target Signal

a0 1 B
Compound  f lext Cmpd (=1} p-Terphenyl
0K ‘ Cancel ‘ Help ‘

In the same way, add from the left parameters under “Header”: “Sample Name, Data File Name and Date
Acquired”
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“All Compounds™: “# (number of peak), Name, Ret Time, Amount and Target Response”

{&" Custom Reports - Sheet1 EJ[E‘E'

File Edit Format View Tooks Help
D=l (& [(elz]u] |
Al [
A B C D E F=|
1 .| —
2 Sarnple Name 1006278
3 Data File Name 100627 _11.0
4 Date Acguired 06/27/10
5
6 # Name Ret Time Amount  Target Response
7 1 Temhenyl 3N 1.04 393805
8 2)n 0.00 0.00 1]
9 3 Tu\uane ;] 764 122 133070
10 4) Toluene 774 022 29790
11 5) nC8 0.00 0.00 1]
12 B) Ethylbenzene 0.00 0.00 a
13 7) m + p-¥ylene 000 0.00 0
14 ) o-Xylene 0.00 0.00 1]
15 9) nC3 0.00 0.00 a
16 1U) iPB 000 0.00 0
17 11) nPB 0.00 0.00 1]
18 12) 1-Methyl-3-sthylbenzens 0.00 0.00 a
19 13) 1-Methyl-4-ethylbenzene 0.00 0.00 a
20 14) 1,3 5-Trimethylbenzene 0.oo 0.00 a
21 19) 1-Methyl-2-ethylbenzene 0.00 0.00 a
22 16) 1,2 4-Trirmethylbenzene 0.00 0.00 a
23 17) nC10 0.00 0.00 1]
24 18) 1.2 3-Trimethylbenzene 0.00 0.00 a
25 19) nC11 000 0.00 0
26 20) nC12 0.00 0.00 1]
27 21) Maphthalene-08 17.69 068 270948
28 22) Maphthalene 0.00 0.00 a
29 23)iC13 0.00 0.00 1]
30 24)ic14 000 0.00 0
31 25) nC13 0.00 0.00 0
32 26) 2 + 1-Ethylnaphthalens 0.00 0.00 1]
3 27 2 Methyl Naphthalene 0.00 0.00 a
34 28)iC1s 0.00 0.00 0
35 29) 1 Methyl Naphthalens 0.o0 0.00 a -
[ v ]\ Shestt / [l | o |
|Erealad New Report Template

The Custom Report will look like this and can be copied into an Xcel worksheet. There is one report per
GC run, so it is possible to add many parameters on it compared to the Database which has only 2

possible (limited by number of columns).

At this stage it is important to set the decimal places you are interested in having your results. Select the
“Amount” column and click on the tab with “#.00” then type 0.0000 if you want 4 decimal points.

Format Cells El
Mumber l
Category: Type:
|0.0000
Eﬁ!gmy geneml v
Percent
Fraction 0.00
Scientific H.HH0
Date #.4#0.00
Time SHHHO -G8 HHD
$i HHO (R ed]- #4540

SH HH0 0034 #H#10.00
SHHH0.00R ed]-54 H#H0.00
0%

0.00%

0.00E +00

27

Sample

ak | Cancel
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Save it with a name, and it can be recalled so you can use it as a template:

Control Panel

MI_ARO_ALI_SIM_ATR1_HEW_RT_JUHE.M
MI_ARO_ALI_SIM_ATR1_HEW_RT_SEPTEMBER_13.CRT
GEOCHEM DATABASE_SIM.CRD

Otherwise you’ll have to change to another template
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Calculation correction for final results

Because of different amounts of p-Terphenyl internal standards used on the field compared to the
calibration curves done in the laboratory, it was necessary to correct for the discrepancies.

Each sample was corrected to account for the difference in the internal standards. From this value, the
surrogate concentrations were calculated and these were used to correct for analyte recovery.

A Sample calculation is given below
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This is the Area of the peak

These 3 cells correct the surrogate
concentration relative to the

This is the actual amount of surrogate
added to the sample (in 15 mL DCM)

This is the final
concentration corrected
to 1 litre (from 930 mi)

This CELL is the Correction factor for
the Surrogate recovery

Terpheny! IS

This column corrects the

concentration of each P

compound amount by the This is the concentration of

This is calculated in the Chemstation from the Terphenyl ratio (Top Cell) compounds recovered for the 15 ml
fixed p-Terpheny! Std concentration of DCM added
Correctec! Corrected Actual Correction for Compound
Ret Time | Amount Target (N concentration | surrogate surrogate concentration
ID File Date Acq # Name . n for N Mg in 15 mL .
(min) (ug/mL) | Response Terphenyl of Surrogate | concentration recovery in sampl!
(ug/mL) (ug/mL) (Mg/mL) L
100626D 100701_02.D  1/07/2010 11:03 1) p-Terpheny! 33.7 1.04 592475
100626D 100701_02.D  1/07/2010 11:03 2) nC7 0.00 0.00 0 . 0.000 0.000 0.000
100626D 100701 02.D  1/07/2010 11:03 3) Toluene-D8 = 0.64 [ 0.63557]\. 0.58 0.913]
100626D 100701_02.D  1/07/2010 11:03 4) Toluene This CELL calculates the ratio between the 6 19.96 18.214 273.208 293.772
100626D 100701 _02.D  1/07/2010 11:03  5) ncs Terpheny! concentraion added on the field to the 0.00 0.000 0.000 0.000
- Terphenyl concentration used in the Chemstation
1006260 100701_02.D  1/07/2010 11:03 6) Ethylbenzene | cajcuiation 0.03 0.028 0.421 0.453
. This is the amount of

100626D 100701 _02.D  1/07/2010 11:03  7) m+p-Xylene 0.21 Surrogate corrected by the 0.187 2.806 3.018
100626D 100701 _02.D  1/07/2010 11:03  8) o-Xylene 10.74 0.09 12980 0.09 ratio of Terphenyl Std 0.084 1.263 1.358
100626D 100701 _02.D  1/07/2010 11:03  9) nc9 0.00 0.00 0 0.00 0.000 0.000 0.000
100626D 100701 _02.D  1/07/2010 11:03  10) iPB 0.00 0.00 0 0.00 0.000 0.000 0.000
100626D 100701 _02.D  1/07/2010 11:03  11) nPB 0.00 0.00 0 0.00 0.000 0.000 0.000
100626D 100701 _02.D  1/07/2010 11:03  12) 1-Methyl-3-ethylbenzene 0.00 0.00 0 0.00 This will change over time as we 0.000 0.000 0.000
100626D 100701 _02.D  1/07/2010 11:03  13) 1-Methyl-4-ethylbenzene 0.00 0.00 0 0.00 varied the injection volume 0.000 0.000 0.000
100626D 100701_02.D  1/07/2010 11:03  14) 1,3,5-Trimethylbenzene 0.00 0.00 0 0.00 0.000 0.000 0.000
100626D 100701_02.D  1/07/2010 11:03  15) 1-Methyl-2-ethylbenzene 0.00 0.00 0 0.00 0.000 0.000 0.000
100626D 100701_02.D  1/07/2010 11:03  16) 1,2,4-Trimethylbenzene 0.00 0.00 0 0.00 0.000 0.000 0.000
100626D 100701_02.D  1/07/2010 11:03  17) nC10 0.00 0.00 0 0.00 0.000 0.000 0.000
100626D 100701_02.D  1/07/2010 11:03  18) 1,2,3-Trimethylbenzene 0.00 0.00 0 0.00 0.000 0.000 0.000
100626D 100701_02.D  1/07/2010 11:03  19) nC1l 0.00 0.00 0 0.00 0.000 0.000
100626D 100701_02.D  1/07/2010 11:03  20) nC12 0.00 0.00 0 0.00 0.000 0.000 0.000
100626D 100701 02.D  1/07/2010 11:03 21) Naphthalene-D8 17.68 0.37 234998 0.38 0.37929 0.668 1.761
100626D 100701 02.D  1/07/2010 11:03  22) Naphthalene 17.75 0.05 30305 0.05 0.090 1.354 1.456
100626D 100701 02.D  1/07/2010 11:03  23) iC13 0.00 0.00 0 0.00 0.000 0.000 0.000
100626D 100701_02.D  1/07/2010 11:03  24) iC14 0.00 0.00 0 0.00 0.000 0.000 0.000

This is the concentration of compounds
recovered per ml of DCM added.

Itis corrected by the cell above
(Correction factor for the Surrogate

Aliphatics will have to be calculated using
the aromatic surrogates - no choice since
the method did not scan high enough to
collect the squalane molecular ion and an
aliphatic surrogate could not be sourced in
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