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SUMMARY
International Standard| SLAP271 Standard Light Antarctic Precipitation 2
(IAEA Reference GISPi Greenland Ice Sheet Precipitation
Material) VSMOW?2i Vienna Standard Mean Ocean Water 2
International Standard : 18
Primary Standard U0 4
(Primary Standand Y vswmowrstar @
GivenValues SLAP2 -55.5
GISP -24.8
VSMOW?2 0.00
Primary Standard Primary Standard | §*Ovsmows siad  S.D. | %CV | %Acc | n
Experimental Values
and Statistics SLAP2 -55.559 0.0781 | 0.14 | 100.11| 9
GISP -24.827 0.101 0.41 | 100.11| 9
VSMOW2 -0.042 0.0385 | 91.7* * 9
* Value skewed due tpero being the target value.
Water Lab 1. Science Center RO: Rm. 1036
(Secondary) Standard| 2 \ostok: Obtained from T. Rayne, GeoSciences Dept., Hamilton Colleg
3. Sylvan Beach Tap: B. Wegter (employee Hamilton College) home
4. BottleDistilled: Fisher Optima LCMS Gradglot: 086933
5. Well: D. Tewksbury (employee Hamilton College) home
6. Science Center Tap: Hamilton College, Rm. 1036
7. Deuterium Prepared Lab Standard (see preparsgictior)
8. Millipore RO: Science Center Rm. 2093
Lab (Secondary) SecondaryStandard | U*Oysmow siap| S.D. %CV n
Standard _
Experimentally Science Center RO -10.217 0.0473 0.46 27
Determinedd“t0 Vostok -53.448 0.05% 0.11 30
Values and Statistics Sylvan B(Iaa.ch Tap -6.602 0.0486 0.74 30
Bottle Distilled -7.258 0.0470 0.65 30
Well -11.366 0.0%0 0.48 30
Science Center Tap -9.652 0.0800 0.62 30
Lab Standard -10.344 0.0571 0.55 30
Millipore RO -10.223 0.0%40 0.53 27
Sample Analysis 200 pL
Volume
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1. INTRODUCTION

This report describes thpialificatiorfvalidationprocess foWaterd'®*0 Secondary (Lab)
StandardsusingtheautomatedCO, equilibrationGas Benchisotope Ratio Mass Spectrometry
techniqgue Variouswater samplewereanalyzedo be evaluatedspossibleSecondaryLab)
standards. Three international (primary) standards were included in theeantiggare GISP,
SLAP2 and VSMOW2. The goal of the analysis was to identify the laboratory standards which
provided acceptable experimahprecisionand encmpassed th&'°0 rangesexpected for

samples submitted for analysi¥he Lab Standards identified in the Summary section of this
report fulfilled these requirements.

2. EXPERIMENTAL

2.1. CHEMICALS AND MATERIALS

Eightwatersamples were chosen for tlsiscondaryLab) standard determinatiovalidation as
well as the three international (or primary) standards. €lgiig laboratory standard candidates
wereas follows:
1. Science CentdrRO
Vostok
Sylvan Beach Tap
Bottle Distilled
Well
Science Centefap
PreparedeueriumLaboratory Standar(b0 ppm DO)
. Millipore RO
Note: Theb0 ppm (v/v)D,O laboratory standard was prepared as follows:
I ~100mL of Science Center R@ater were first placed into a 1000 mL volumetric flask
9 Using a pipette, exactly 50 pL of,D ( Acros D,O 100.0Atom% D, Lot A020127801)
were then placed into the volumetric flask
i Science Center RO water was then added to the flask to the mark
9 A stir bar was inserted and the solution mixed for ~ 1 day
Note: This standard was actually prepared for the Deuterium validation but it was decided to
analyze this sample knowing that it should give a value exactly as the Science Center RO water
that wasalsoanalyzed.

© N A WN

The three international standamsreasfollows:
1. SLAP2
2. GISP
3. VSMOW2

Ot her than the prepared | ab standard, all wate
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A 0.3% CG; in Heliumwas used as the equilibration gas which allowed for oxygen atom
incorporation from the water sample into thef£@s introducedt o each sampl ebds hea

Other materialsvereas follows:

Capillary Columri Varian PN: CP7551PLOT Fused Silica, GPoraPLOT QJength- 27.5
meter (inclding2.5 m particle trap)0.32mm I.D., 0.45 mm O.D., 10 mm
film thickness)held at70°C.

Exetainer Vialsi 12 mL Borosilicate,obtained from LabConcwith vial caps and disposable

septa.

Valco Sample Loojin GasBenchi 100 pL

GasBench Sample Blogkset at30°C.

He Gas Grade 5.0 (50 psi tank gauge148 psiGaBench gauge)

0.3% CQ Gas(Grade4.5) in Helium- Grade4.6, P/N 108MIXZW300C. (45 - 50 psi tank

gaugeadjustto give ~ 125 mil/min flush fill rate, check at ventFtishFill needle during the

FlushFill event)

CO, Referencdsas- Grade4.5(35 psi tank gauge301 35 psi GasBeoh gaugeadijust pressure

at GB gauge to give #1 8 volts m/z 44signal cup 23

Pipettori Finnpipette401 200uL maximumrange S/N J5723ZCalibrated’ 12/07)

Pipettor Tips Eppendorfi fivellowd , ¢ a p a 200l ¢Fisherpt 0270¥-500)

2.2. INSTRUMENTATION (IRMS, GASBENCH AND PAL)

The IRMS instrument is a Thern8zientific Delta V Advantage along with a ThermoFinnigan
GasBench Il and CTC Analytics PAL autosampler systéhtne GasBench unis equipped
with a selfcontained continuous flomterface)

IRMS Data Acquisition Systemlsodat 2.5 Gas Isotope Ratio Mssftware
Acquisition- Used for running the analysis (acquiring data).
Workspacéd Used for analysis setup, methods and sequence development, and data
review.
Instrument Contral Used to monitor and control various aspectthefinstrument.

2.3. ANALYSIS PROCEDURE, SAMPLE PREPARATION AND INSTRUMENT CONDITIONS

Analysis Procedure

Four analysis days (three Primary standard to Secondary standard evaluations and one Secondary
to Primarystandard evaluation) were performed during the course of the validation. Three of the
daysconsisted 0D6 samplesand the $condary to Primary standard evaluation consisted of 83
samples (It should be noted thdH sample analysis can be performedsamples that have

previously been evaluated f0 but not vice versa.)

Nine peaks(consisting ofion currentfor m/z 44, m/z 45 and m/z 46j decreasing signalre
obtained for each samp(im addition tofour reference pulses)The first peak is ontiéd (due to
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potential detector saturation) and the statistics (average, Sdxcdtacy, etc.) are generated on
thed®0 & v adivendysthe Isaat software on the remaining eight peakhe finald'®0 &

values and associated statistical parameters given for each water sample were calculated two
ways: using the averag’O4 val ue of the ei diftra)andesmgenchf or
d®0a value for ev e r(ypterp Ehis kattei nethoe mavited & rauohbigger
population of experimental results (eight values per individual sample) than just using one value
(average of eight values) per sample. Both statidtieatment®f data yielded essentially
identicalresuls for each waterasnplegiven in the Summary.

Sample Preparation

The exetainer sample tubes were cleaned by washing in a soap btthosvet! by multiple

Science CentdRO water rinsesNext, thevials were placed in a RO water bath to soak (as a

final rinse)at leasiovernight. Each vial was then removed from the bath and given an acetone
rinse. The vials were then placed iatmoven to be baked out. The oven was set at ~ 150°C, and
the vials were left in at least overnight. After baking, the wisdsewrapped imew, ckan

aluminum foil for storage.

The sample preparation was as follows:

1 Into a clean, dry and labeled exetainer vial, 200 pL of water sample were placed using a
pipette. (Sample blanks did not contain the water.)

1 A cap with septa was then platcen the exetainer tube to seal it.

1 Vials were phced into theGasBench sample block (maintained at ~ 30°C) and the cover
was secured.

1 Each sample viahasthenflush-filled with 0.3% CQ in Helium gasbefore the analysis.

0 Attach the two flusHill needes to the PAL autosampler.

0 Turn the Fvalve so it pointaway fromthe GasBencftowardsthe ConFlo)

o0 Inlsodat Acquisition, verifynstrumentconfiguration issetfor GasBench+PAL,
click the mouse on the gasbertltsh-fill button in the GasBench area, this will
purge thé).3% CGQ in Helium gadlushfill line. Note:If Instrument Control is
open, always closié prior to using Isodat Acquisition.

0 Allow the 0.3% CQ in Helium gadine to purge for- 15 minutes.

0 Use theFlushFill_6min_18Qsegas a template (in Workspace), create a flush
fill sequence for the appropriate number of samples.

o0 Ensure the sequence contains the correct methodyialg.Flush_6min.met

0 Ensure the use of an appropriate AS Methokrnal No 1, (A200S1) 6
injections of 61 seconds eaqsee Figure?).

o0 In Acquisition start the flusHill sequence just created. Identify the folder for
the data with the date and type of analysi¢ote: To minimizepotential
computer issues, it iIikcommended to reset the computer before starting any
extended analysis sequence.

Page9 of 39
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o Once started, verify the fludiil flow rate by placinga flow meter onto the vent
tube of the flusHill needle (check this on both needles!), the flow rate should be
~ 125 mL/min.

When the Helium flusfiill has been completedurn the Fvalve back 90to point to the
back walland shut off th€.3% CQ gasin Heliumat the cylinder

Remove both flustill needles from the PAL autosampler.

Let samples remain in heatsample block for a minimum of 18 hours for tfi@
incorporationgquilibration to occur.

Attach thesamplingneedle to the left position on the PAL autosampiginge holder
Open Instrument Control software, check and record the MS pressure.

Open theGasBenchnlet valve on the IRMS.

Wait a few minutes for the pressure to stabilize, and record the pressure.

Turn on the filament.

Monitor m/z 18 (HO) on cup 3 (Them/z 18 signal should drop below 1000 mV within
17 2 hours of taning on thdilament)

With them/z 18 signal below 1000 mV,goformon-off (CO2_OnOff.met) and linearity
(CO2_On-Off.met) system suitabilityising CQ as the reference gaéd'®0 - On-off:
std.dev. < 0.0& , d'®0 - Linearity: regression slope std. dev< 0.08 with

increasing CO, pressure(see Figures 8nd9).

Adjust the CQreference gas to give a reference pealz @4, cup 3 signal of between
7000 and 8000 mWhf/z 45 ~ 8500 mVm/z 46 ~ 10,000 mV)

Create identify, and save new Analysis sequence usittige file

180 H20 96 Samples.seqs a templatésee Figure )
Usel80_H20_100uL_Loop.mets the analysis methdslee Figures B 6).

Ensure the correct autosampler method is entered in the seguémcel No. 9
(A200S9) 1linjections of 59 semndseach(See Figure).

Verify thatlsodat Acquisition, and Isodat Workspaaregrams are opgjand Instrument
Control is closed) Note: To minimize potential computer issues, it is recommended to
reset the computer before starting any extended analysisrssqu

In Acquisition, check and record mass gpmmeterpressure, the CON,, Hp,, m/z 18

(cup 3) m/z32 (cup 3) andm/z 40 (cup 3)intensities

Verify system readessfor analysise.g.,Helium tankpressuresgapillary column
temperature T-valveposition, alignment of syringesial location and identification, etc.
Verify thatthe correct sequence has beetectecand double check the information.
Whenalliscorrecc | i ck @A Start o.

Identify the folder in which the data files are to be stdtggically usel8Ofollowed by
an underscore and then the analysis date).

Next choose how to identify the data files.

Uncheck the AAuto Enumo button.

Start the anal ysi ®epbndingormteenknbear of sampies, the OK 0 .
sequenceancontinue formore thar20 hours)

Compl eted files can be \Resu¥ilenanme (seeiFigures s oda't
107 12 for example chromatograna$ a blank, aPrimary standard, andlaab standard
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1 When the analysis is complete, review the files in Workspace to verify all samples were
properlyacquired anénalyzed. (It is useful to record any anomalous findings or notes
on the analysis worksheet.)

9 Print the data files in Workspace.

1 Reprocess theata files using the export fileB_180 Export.wke this will put the data
into EXCEL format(see Figure 3).

1 Transfer the rgprocessed data via an appropriate technique to another computer for
statisticalanalysis.

0 First copy the data into a new worksheet.
o Clean up the spreadsheet, set significant figures, alignments, headings, etc, to
make the spreadsheet easier to handle and interpret.

Sort on.oOfiPwmaleparate out the reference

Cut and paste the reference peak data imevavorksheet.

After the reference peaks have been remosed,on the sample ID.

Create a cal i'%a asingtberprimany standarddlobtie kriown

valuesvs.theIRMS determined values

o Plot the trend line, the equation of the trend lindésregression formula used to
determine theorrectedi®0& values.

o Perform statistical analysis (meatandard deviatigraccuracy, and %Q\on all
averaga’™ad val ues det er mi Tihis @ théiotastatstical h s a mp |
analysis.

0 Next, perform the same statistical analysisabtheindividual peak of each
sample This is the irdgr-statistical analysis.

O O O o

Instrument Conditions
GasBench

Capillary Column Temperature/0°C

Capillary Column Flow Raté 1.0 ml/min- 1.5 ml/min

Sample Block Temperature30°C

FlushFill Flow rate- ~125mL/min

He Pressure (at Tank)50 psi

He pressure (at GasBendhl31 14 psi (flow rate ~ 0.8 ml/min)

0.3% CQ in He pressure (at Tank)-45 psi(adjust to give ~125ml/miklushFill
rate)

1 CO,pressuré at Tanki 35 psi

at GasBencli adjust to 7 8 volts m/z 44 signal in cup 2

= =4 -4 -4 —a -4 -9

PAL

9 Syringe Configuratioii 10 pL
FlushFill method Internal 1
1 Analysismethodi Internal 9

=
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IRMS

2.4.

Electron Energy 124 eV

Tune Filel e.g.: autofocus_CO2_GB_(Dattlasttune)

~ High Vacuum (Valve operi)~5.5¢-7mB

~High Vacuum (Valve closed)~9.5e8mB

Instrument configuration GasBench+PAL

CO2 reference peak intensity (m/z 44 cup 28000 mV

Methodi FlushFilli Vial_Flush_6min.met
Analysisi 180_H20_100uL_Loop.met

=4 =4 -4 -4 -4 -4

WATER STANDARD VALIDATION DATA

TheExcel filesused for this validation can be found on Hemilton Collegenetwork, the path is
Campus on ESS
PAInstrumentatiokGeosciencabataThermo_IRMSGasBenctWatekOxygen_1file names).
The file names and contents are listed below:

1.

2.
3.
4

081309_180_Val xIxsi Validation day 1 results

081809_180_Val_.2Ixs - Validation day 2 results

082109 _180_Val_3ZlIxs - Validation day 3 results

180 082709 _Sec_to_Primary.xlk&Experimentally determined values for Secondary
standards used to determine Primary standard values

180 Validation_Summarylxsi Accuracy and prasion analysis for all analyses
performed during validation
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Table 1:

Validation Day 1 Statistics(Primary Standards)

File Name: 081309 180 Val 1.xIxs

Primary Standards Statistics

SLAP u'®o a
average -55.560
Std. Dewviation 0.118
%CV 0.21
%Acc 100.11
n 3
Known -55.5
U ®OvsmowsLap
VSMOW2 u'®o a
average 0.00367
Std. Dewviation 0.0560
%CV 1528.3*
%AcC *
n 3
Known 0.00
U ®OvsmowsLap
GISP u'o a
average -24.852
Std. Dewviation 0.110
%CV 0.44
%AcC 100.21
n 3
Known -24.8

18
U Ovsmow/sLAP

Note: %CV = Coefficient of Variation

%Acc = Accuracy

* Value skewed due to zero beitite target value
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Table 2:

Validation Day 1 Statistics(Secondary Standards)

Secondary Standards Statistics

Well u'®o a
average -11.38496
Std. Deviation 0.078
%CV 0.69

n 10
Prepared Lab Standard u'®o a
average -10.33679
Std. Deviation 0.05&%
%CV 0.56

n 10
Millipore RO u'o &
average -10.22694
Std. Deviation 0.0600
%CV 0.59

n 9
Science Center RO u'o &
average -10.20802
Std. Deviation 0.05Z
%CV 0.52

n 9

Note: %CV = Coefficient of Variation

%Acc = Accuracy
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Table2:( cont 6d. )

Validation Day 1 Statistics(Secondary Standards)

Secondary Standards Statistics

Science Center Tap u'o a
average -9.64723
Std. Deviation 0.0675
%CV 0.70

n 10
Bottled Distilled u'®o a
average -7.25881
Std. Deviation 0.0598
%CV 0.82

n 10
Vostok u'o a
average -53.47425
Std. Deviation 0.0593
%CV 0.11

n 10
Sylvan Beach Tap uo a
average -6.58259
Std. Deviation 0.05®
%CV 0.86

n 10

Note: %CV = Coefficient of Variation
%Acc = Accuracy
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Table 3:

Validation Day 2 Statistics(Primary Standards)

File Name: 081809 180 Val 2.xIxs

Primary Standards Statistics

SLAP u'®o a
average -55.526
Std. Deviation 0.0672
%CV 0.12
%Acc 10005
n 3
Known -55.5
U OvsmowrsLap
VSMOW2 u'®o a
average -0.0551
Std. Deviation 0.0618
%CV 112.09
%AcC *
n 3
Known 0.00
U ®OvsmowssLap
GISP u'o a
average -24 826
Std. Deviation 0.0565
%CV 0.23
%AccC 10011
n 3
Known -24.8
U ®0vsmowisLap

Note: %CV = Coefficient of Variation

%Acc = Accuracy

* Value skewed due to zero being the target value
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Table 4:

Validation Day 2 Statistics(Secondary Standards)
File Name: 081809 180 Val 2.xIxs

Secondary Standards Statistics

Well u'®o a
average -11.35209
Std. Deviation 0.0392
%CV 0.35

n 10
Prepared Lab Standard u'®o a
average -10.35583
Std. Deviation 0.058%
%CV 0.57

n 10
Millipore RO u'o &
average -10.23311
Std. Deviation 0.0413
%CV 0.40

n 9
Science Center RO u'o &
average -10.21444
Std. Deviation 0.054
%CV 0.55

n 9

Note: %CV = Coefficient of Variation

%Acc = Accuracy
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Tabl e 4: (cont 6d.)

Validation Day 2 Statistics(Secondary Standards)

Secondary Standards Statistics

Science Center Tap u'o a
average -9.66312
Std. Deviation 0.0531
%CV 0.55

n 10
Bottled Distilled u'®o a
average -7.24647
Std. Deviation 0.04v%
%CV 0.63

n 10
Vostok u'o a
average -53.40472
Std. Deviation 0.0735
%CV 0.14

n 10
Sylvan Beach Tap uo a
average -6.62288
Std. Deviation 0.05%6
%CV 0.82

n 10

Note: %CV =Coefficient of Variation
%Acc = Accuracy
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Table 5:

Validation Day 3 Statistics(Primary Standards)

File Name: 082109 180 Val 3.xIxs

Primary Standards Statistics

SLAP u'o a
average -55591
Std. Deviation 0.0515
%CV 0.09
%AcCC 100.7
n 3
Known -55.5
U ®OvsmowssLap
VSMOW2 u'®o a
average -0.0753
Std. Deviation 0.0320
%CV 42 55
%AcC *
n 3
Known 0.00
U ®OvsmowssLap
GISP u'o a
average -24.802
Std. Deviation 0.105
%CV 0.42
%AccC 100.01
n 3
Known -24.8
U ®0vsmowisLap

Note: %CV = Coefficient of Variation

%Acc = Accuracy

* Value skewed due to zero being the target value
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Table 6:

Validation Day 3 Statistics(Secondary Standards)

File Name: 082109 180 Val 3.xIxs

Secondary Standards Statistics

Well u'®o a
average -11.36173
Std. Deviation 0.046
%CV 0.42

n 10
Prepared Lab Standard u'®o a
average -10.33867
Std. Deviation 0.0542
%CV 0.52

n 10
Millipore RO u'o &
average -10.20939
Std. Deviation 0.0606
%CV 0.59

n 9
Science Center RO u'o &
average -10.22948
Std. Deviation 0.0330
%CV 0.32

n 9

Note: %CV = Coefficient of Variation

%Acc = Accuracy
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Tabl e 6: (cont 6d.)

Validation Day 3 Statistics(Secondary Standards)

Secondary Standards Statistics

Science Center Tap u'o a
average -9.64643
Std. Deviation 0.05%8
%CV 0.61

n 10
Bottled Distilled u'®o a
average -7.26981
Std. Deviation 0.0355
%CV 0.49

n 10
Vostok u'o a
average -53.46616
Std. Deviation 0.04®
%CV 0.09

n 10
Sylvan Beach Tap uo a
average -6.60138
Std. Deviation 0.0344
%CV 0.52

n 10

Note: %CV = Coefficient of Variation
%Acc = Accuracy
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Table 7:

Validation Day 4 (Secondaryto-Primary) Statistics (Primary Standards)

File Name: 180 _082709_Sec_to_Primary.xlIxs

Primary Standards Statistics

SLAP u'o a
average -55620
Std. Deviation 0.0643
%CV 0.28
%Acc 100.16
n 7
Known -55.5
U ®OvsmowssLap
VSMOW2 u'®o a
average -0.0818
Std. Deviation 0.0570
%CV 69.73%
%AcC *
n 7
Known 0.00
U ®OvsmowssLap
GISP u'o a
average -24 839
Std. Deviation 0.0698
%CV 0.28
%AccC 10016
n 7
Known -24.8
U ®0vsmowisLap

Note: %CV = Coefficient of Variation

%Acc = Accuracy

* Value skewed due to zero being the target value
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Table 8:
Validation Day 4 (Secondaryto-Primary) Statistics (Secondary Standards)
File Name: 180_082709_Sec_to_Primary.xIxs

Secondary Standards Statistics
Well U0 a
average -11.415
Std. Deviation 0.0457
%CV 0.40
%Acc 100.43
n 6
Experimentally Determined -11.366
l\:IZLBC)VSMOW/SLAP
Prepared Lab Standard U0 a
average -10.346
Std. Deviation 0.0814
%CV 0.79
%AcCC 100.01
n 7
Experimentally Determined -10.344
ljla()VSMOW/SLAP
Millipore RO U0 &
average -10.290
Std. Deviation 0.0441
%CV 0.43
%Acc 100.66
n 7
Experimentally Determined -10.223
UlsoVSMOW/SLAP
Science Center RO 00 &
average -10.310
Std. Deviation 0.0478
%CV 0.46
%Acc 100.90
n 7
Experimentally Determined -10.217
UlSOVSMOW/SLAP

Note: %CV = Coefficient of Variation
%Acc = Accuracy
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Tabl e 8: (cont 6d.)

Validation Day 4 (Secondaryto-Primary) Statistics (Secondary Standards)

Secondary Standards Statistics
Science Center Tap U0 &
average -9.636
Std. Deviation 0.0758
%CV 0.79
%Acc 99.83
n 7
Experimentally Determined -9.652
UlBOVSMOW/SLAP
Bottled Distilled U0 &
average -7.282
Std. Deviation 0.0659
%CV 0.91
%Acc 100.33
n 7
Experimentally Determined -7.258
UlsoVSMOW/SLAP
Vostok 00 &
average -53.557
Std. Deviation 0.0456
%CV 0.09
%Acc 100.01
n 6
Experimentally Determined -53.448
UlBOVSMOW/SLAP
Sylvan Beach Tap 0o &
average -60642
Std. Deviation 0.0501
%CV 0.75
%Acc 100.60
n 6
Experimentally Determined -6.602
UlSOVSMOW/SLAP

Note: %CV = Coefficient of Variation
%Acc = Accuracy
Page24 of 39




Table 9

Regression line equations used to corred®0& instrument values

Analysis Date Validation Day Regression Line R?
08/13/2009 Day 1 y=0.9978x%1.00D 1.00
08/18/2009 Day2 y=0.9964x1.1421 1.00
08/21/2009 Day3 y=0.9969x%1.1180 1.00
08/27/2009 Day4 y=0.9983x%1.1356 1.00

3. COMMENTS

Three standards, oluplicate (one at the beginning of the analgsid one at the end) were used
to generate the regression line.

The Primary Standards that were used in the regression line generation were not used in the
calculations of the experimentally determinf¥D &  r -baakdvalues or the statistics generated
for them. Only the additional Primary Standards (n=3) analyzeddh run were used for this
purpose.

An anal y¥0a&s wal uehedeit er mi ned for each sample w:
It was determined that there was no temporal bias and as such no drift corrections of determined
u0a values were made.

004 values given in the above Tabl e

0
spreadsheets since the Aintrad and n

s or
Aint

Day 4 Validation (Secondary to Primary Standard experiment) was performea @vigitiate

the integrity of the Lab (Secondary) Standards for regression line generation and subsequent
sample reatbacks. This data was not used in any statistical calculat{@y$van Beach Tap,
Vostok and the well water sample were used to gendratesgression line.)

%Accuracy = Experimental Value/Known (Established) Value X 100

4. DATA RETRIEVAL

Therawdata files are stored on tiidermolRMS instrumentcomputerin theGeoSciences
laboratory in the following location:

C:\Thermdlsodat NTGlobahUseiGas BenctResult§O18 Analysis Foldér

180 Val 08130%ilename.dxf

180 Val 08180%ilename.dxf

180 Val 08210%ilename.dxf

180 082709 Sec_Primafijlename.dxf
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TheExcelWorksheetsire storean theHamilton Collegenetworkin the following location:

Campuson AESSYP:)\InstrumentatiokGeosciencaPataThermo_IRMS
GasBenckWateiOxygen_18Validation Datadflenametxsxand Campus on AESSo( P:
\InstrumentatiokGeosciencabataThermo_IRMS3GasBenctWatenOxygen_18Analysis
Worksheetsfilename.sx.

5. CONCLUSIONS

This analysisdentified water samples which could be used for Lab (Secondary) Standards during
unknod®ai Gvestigations. Th'fosi wall iuckast if or & lhses ep
Standards (to be used for regression line generation) along with statistical evaluations of those

values. The following is a summary of the results

Table 10: U*0 Valuesand Statistical Analysis (Secondary Standards)

Water Sample d*®0vsmowssLap & Std. Dev. %CV n
Science Center RO -10.217 0.0473 0.46 27
Vostok -53.448 0.0596 0.11 30
Sylvan Beach Tap -6.602 0.0486 0.74 30
Distilled -7.258 0.0470 0.65 30
Well -11.366 0.0550 0.48 30
Science Center Tap -9.652 0.0600 0.62 30
Prepared Lab Standard -10.344 0.0571 0.55 30
Millipore RO -10.223 0.0540 0.53 27

The experimentally determined values and the statistics for the Primary Standards are given
below to assess method accuracy and variability across the 3 dajilafion:

~

Table 11 U*0 Valuesand Statistical Analysis (Primary Standards)

Primary Standard d®Ovsmowsiapd | Std. Dev. %CV % Acc n
SLAP2 -55.559 0.0781 0.14 100.11 9
GISP -24.827 0.101 0.41 100.11 9
VSMOW?2 -0.042 0.0385 91.7* * 9

* Value skewed due to zero being the target value

6. REFERENCES

Thermo Electron Delta V Advantage Operating Manual
Finnigan GasBench Il Operating Manual
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7. FIGURES
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Figure 2:

PAL Autosampl er

“Yoernalysisand FlushsFigl c

Internal No. 1 (A200S1) (FlushFill) Internal No. 9 (A200S9) (Analysis)
GC-Inj Cycle GC-Inj
Syringe 10puL Syringe 10puL
Sample Volume 10.0pL Sample Volume 10.0pL
Air Volume opuL Air Volume OpuL
Pre Cln Sivl 0 Pre Cin Sivl 0
Pre CIn Siv2 0 Pre Cln Slv2 0
Pre Cin Spl 0 Pre Cin Spl 0
Fill Volume 0OnL Fill Volume 0OnL
Fill Speed 5.0uL /s Fill Speed 5.0pL /s
Fill Strokes 6 Fill Strokes 11
Pullup Del 61 Pullup Del 59s
Inject to Flush Inject to Flush
Inject Speed 50uL /s Inject Speed 50uL /s
Pre Inj Del 0ms Pre Inj Del 0 ms
Pst Inj Del 0ms Pst Inj Del 0 ms
Pst Cin Sivl 0 Pst Cin Sivl 0
Pst Cln Slv2 0 Pst Cin Siv2 0
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Figure 3: Method Filel Instrument Screen
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Figure 4. Method Filei Time Events Screen
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Figure 5. Method Filei Evaluation@CO2 Screen
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Figure 6: Method Filei Peak Detection@CO2 Screen
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Figure 7: Example of Wated?0O Sequence File.
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Figure 8: %0 On-Off Check (Using C@)
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Figure 9: *®0 Linearity Check (Using C£)
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Figure 10: *®0 Data Acquisition File Blank
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Figure 11: %0 Data Acquisition Filé Primary Standard (GISP)
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