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Foreword

The routine measurement of the stable isotope ratios of hydrogen and afyjandii®0) in
liquid watersampledy laser absorption spectroscopy (LAS) is an increasingly common and
costeffective analytical tool in hydrologic armhvironmental studies around the world.

While LAS instrumentation igelativelyeasy to operate, the adoption of LAS imatine
laboratory operations is nebeasy, owing to substane offline data manipulation required by
theinstrumenwperator Otherday-to-day LASchallenges includelient sampleproject
management, storage and tracking of instrumedsuremerdata files, derivation and
application of algorithms to correct for betwesample memory, and correcting for linear and
nontlinear nstrumental drift over the courseaalysisautoruns. MinyLAS users, including the
International Atomic Energy Agency (IAEA), developaaimplexExcel data processing
spreadsheets the&n bedifficult for newusers to adop¥urther, the use of spreadsispreserd
a challengeo maintainingand reportindong-term QA/QCand laboratoraudits.

A new Microsoft Accesshased_aboratory InformatiorManagemengystem (LIMS) for Lasers

is presentedvhich simplifies and automates these difficult processed,eiminates the need for
offline data manipulatiorLIMS for Lasersnakes use of prescribed analysis templates that
consistently applyhe Principles of Identical Treatment to all sample and measurement standard
analyses. Analysis templates include npldtioccurrences of two measurement standards to
guantify betweersample memory, determine instrumental drift, and normalize results to the
VSMOWI SLAP scale. A control standard is used to quantify {mmgn QA/QC and laboratory
performance.

LIMS for Lasersnanageglients and their project dat@andgenerates instrumesamplelist

templates for all LAS instruments, which otherwise requires extensive typographical data input.
Autorun output files from LAS instrumentatianedirectly imported by LIMS for pycessing.
Theresults are screenedlitiMS for Laserdor outliers and letweersample memory and
instrumental drift are correctddr, as requiredLAS performance isnonitored using control
standards to asse®@&\/QC and byiPH versusiO crossplots. Theseautomated processing
features reduce mistakes and operator grror

In short,LIMS for Lasergyreatlyeaseshe adoption of LAS technology intoeew and current
laboratories by introducing productivity efficiencies amghrovedreliability through conistent
approaches based on the Principles of Identical Treatment.

This document describes how to implemieiMS for Laserdor Los Gatos Research or Picarro
instruments into a new or an existing laboratory. To facilitate ust$ for Lasersn Member
States, this documemlsocontains download links to the latest software repository.

The IAEA Officers involvedn producing this work were L.l. Wassenaaith extensive
laboratorytesting byL. PdltensteinandM. van Durenandin collaboration with T.BCoplen of
the U.S. Geological Survey, Reston, Virginia.
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Introduction to LIMS for Lasers



1.0 What is LIMS for Laser®

LIMS for Laserss a LaboratoryinformationManagemenBystem(LIMS) for all off-axis (OA-
ICOS)and cavity ringdown (CRDS)aser absorptiospectrometerf_AS) usedfor the purposes
of PH andi*®0 assays ofiquid watersamplesn hydrologicaland environmentatudies LIMS
for Lasersprovides a convenienWindowsenvironmento manageclients projecs, samplesand
instrumental data

KeyFeatures

Full client, projectandsamplemanagemerandreporting system
LAS sampleanalysisandlaboratorystandard calibratiotemplates.
Automatedbetweenrsample memory correctien
Automatednstrumentadrift correctionand outlieridentification
Automated normalization of data to the VSM@SUAP scals.
Track My Lab QA/QCfor instrument and laboratory assessment.
Excelclientsample submission templates.

E R

UserBenefits

Increasedaboratoryproductivityby eliminatingcomplexspreadsheets.
Improved longterm performance through standardized approaches.
Reduction of laboratory eor in client and data management.

Fully compatible withLIMS for Light Isotopes.9x.

E R

LIMS for Laserss built upontheMS Accesscode ofLIMS for Light Stable Isotopéd, and can
be ugdconcurrentlyon anexistingv.9 backenddatabase.IMS for Light Stable Isotopas a
maturesoftware application developamd maintainethy T.B. Coplen at the U.S. Geological
Survey (USGS) in Reston,iMginia, USA.

The software is a result ofcallaborative effort between tHAEA Isotope Hydrology
Laboratory (IHL) and the U.S. Geological Survey (USGSHYIS for Laserss provided at no
cost to usex.

Currently, OAICOS laser instrumentation is offered by Los Gatos Research Inc.
(www.Igrinc.con) and CRDS laser instrumentation is offered commercially by Picarro Inc.
(www.picarro.cony.

"Any use of trade, product, or firm names in this publication is for descriptiyeoses only and does not imply
endorsement by the IAEA.


http://www.lgrinc.com/
http://www.picarro.com/
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LIMS for Lasersat a Glance



20 LIMS for Lasersat a Glance

View Projects --»

My Laboratory  LIMS for Lasers

Create a Sample List --> |

Sample Information

Import a HNew Project

Find a Sample > |

Import Data From
Instruments

Analyses in Progress

From Excel Submission

Create a Mew Project |

Search For Samples
Uszing Cntena

Apply Data Normalization

Add / Edit a Customer |

Print 5ample Range

Evaluate
Analyzes in Progress

Yiew / Edit Information
about 5ample Analyzes

Print / Save
Analyzes in Progress

Special Features

Store Final Reszults
to Projects

Add Stored 5amples

Back to In Progress

Track My Lab QA/QC

Water
Resources
Programme

Theuserinterfaceof LIMS for Lasers

\ Projects

\ Sample Information

\ Analyses in Progress

1

View projects, print
reports,and exportlata
to Excel

Import projectdata
from Excelforms
Create new projects
Add new clients

| Special Features

= =4 =4 =4

Add newlaser
instruments

Add or editlaboratory
standards

Backup and customgz
the database

Design analysis
templates

1 Createsequencdiles

1 Importsampledata

that can be imported
into Los Gatos
Researclor Picarro
instruments

Search, viewprint and
edit specificclient
samples

files fromLos Gatos
Researclor Picarro
instruments
Automatically
determine and apply
memorycorrectionand
drift corrections
Normalize results to
VSMOW-SLAP scale
Evaluate results and
tracklaboratory
QA/QC

Store finalaccepted
resultsfor reporting



2.1 Routine Sampl@utorun Checklist

After LIMS for Lasersis installedthis autorun procedurathecklistprovides an overview for the
routineisotopic analysis ofvater samplge

A. Projects Column

1. Ensurecustomelis added td_IMS for Lasers(Chp. 6.1).

2. Create aew project forthe aistomer githermanuallyentering sample information or
importing fromanExcelfile (Chp. 6.3, 6.4)

3. Add Projec{s) samples t@ laserAnalysis Templatgueue(Chp. 8.8, 8.9).

B. Sample InformationColumn
4. Createthe autorurBample Listor the laser instrument (®h9.1, 10.1)
C. In the Laboratory

5. Pipetteprojectsample waters arldboratorystandards into labelle&imL vials.
6. Arrangesamples anthboratorystandard vials igorrecttrays andpositiors (Chp.
8.3.

D. On the Laser Instrument

7. Copythe SampleListfile to thelaser instrumentia USB stick(Chp9, 10).
8. Runthesampldist on Los Gatos Research or Picarro laser instrument
9. Copy thecompleted autorudataoutput file to USB stick

E. Analysis in Progres€olumn

10.Import Data From Instrumenisusedefault or custom correctiqiChp. 11)
11. Apply Data NormalizatiofChp. 12.1)

12.Evaluate Analyses iRrogressChp. 12.3)

13. Store Final Results to Proje¢tShp. 12.5)

14.Track My Lab QA/QC Chp. 12.7)

F. ProjectsColumn

15.View Projects’ Reporting Results (Chp. 13.1)
16. Submitfinal resultsto Custoner.



3

Computer and Software Requirements
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3.0 Computer and Software Requirements

Required
1 WindowsPCwith USB or connection t@laser instrument
Microsoft Acces20072010(32-bit only) for Windows installed
LIMS for Laserdrontend ¢.10054 or late).
A newor anexistingLIMS backenddatabaséor currentLIMS users.
A newor anexistingLIMS folder location for thdackenddatabase (network or PC)
1 An ExampleClient Sample submissidexcelspreadsheet

T
T
)l
)l

Software
TheLIMS for Lasersoftware is composed of 3 components:

1 TheLIMS for Laserssr10054, or later frontendinterface
M1 A LIMSfor Lasersnewbackenddatabaséor Picarro olLos Gatos Researchstrumens.
1 An Excelclient samplesubmission template

The latest software can be download&do cosfrom the IAEA or USGS websites:

http://www-naweb.iaea.org/nafh/IHS resources sampling.html#lims
http://isotopes.usgs.qgov/research/topics/lims.html

Optional
1 A network connection to the LAS instrument(s)
1 A backup disk (network or external stordgeation)

RequiredSecuritySettings

LIMS for Lasergequiresaddingtrusted locationg Microsoft Access You mayrequire
Administratorrightsto change these settindgsyou get macro errors, in the same security
location set Access &nable alimacros.

Trusted Locations

ForexampleassumeC:\LIMS is thedatabaséocation We need to adthis location to Trusted
Locations in Access

Access 2010File Tab/ Options / Trust Center / Trust Cen&settings / Trusted Locations / Add
new location / PathC:\LIMS, Checkbox: Subfolders are trustedick OK

Access 20070ffice Button/ AccessOptions / Trust Center / Trust Center Settings / Trusted
Locations / Add new location / Path:\OMS, Checkbox: Subfolders are trusted, click OK

Note some IT policies do not allow tiWindowsDesktopasa trusted location.
11


http://www-naweb.iaea.org/napc/ih/IHS_resources_sampling.html#lims
http://isotopes.usgs.gov/research/topics/lims.html
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Getting Startedwvith LIMS for Lasers

12



4.1 Settingup LIMS for Lasersin a NewLaboratory

CreateLIMS for Lasersfolders onyourlaboratoryPCfor theuserinterface backenddatabase
anddaily backupgqe.g.C:\LIMS). The LIMS folder shouldbelocatedon a dedicatedomputer
or on a reliabléandpreferablyfas) networleddrive.

a. C:\LIMS\Backend
b. C:ALIMS\Frontend
c. C:\LIMS\Backup

EnsureMicrosoft Access 200/2010(32-bit) is installedwith the latest service packnsure
AccesshasC:\LIMS and sulblders addedasTrustedLocatiors (seepreviouschapter).

Download andextractanunopenedrersion of thdatestLIMS for Laserdront-endinterface(e.g.
LIMS_for_Lasers 10.(04.zip) into C:\LIMS\Frontend

Download andextractanunopenednstrumenispecificbackendfor newlaboratores(e.g. LIMS
Back-endfor Picarrozip) into C:\LIMS\Backend

Considerenaning the LIMS backenddatabase tonethat isdescriptive of youtaboratory
such agiMy LaboratoryLIMSBa c kend.. accdb o

Keep copies of the originahopened.IMS ZIP files ina backuplocationfor safekeeping
In theFrontend folder,p e n  t WIMS foi Lasersdi0.(b4. a c ¢od latér version.
a. Whenopeninganewy extractedversion ofLIMS for Laserst mayrecompile and

you maysee the screen beloVf this occurs, lick AOKO (this cantakea few
minute3. Accessmay closewithout further noticavhenthe compilation isdone

LIM5

22

For some reason LIMS is not compiled. Perhaps you opened LIMS with
B\ office 2010
or perhaps you did not load LIMS into an Access trusted folder.

To create a trusted folder for Access 2007, do the following (Access
2010 is similar):

1. Click the Office Button

2. Select Access Options

3. Select Trust Center on left

4, Select Trust Center Settings

5. Select Trusted Locations

6. Click Add new location

7. Mavigate to folder that will become a Trusted Location

8. Check 'Subfolders of this location are also trusted'

9, Click OK and exit Access, saving your Trust Center Settings

Access will attempt to compile LIMS as Access now closes. You can
then open LIMS again.

If this error continues to occur, try a new LIMS frontend or contact T, B.
Coplen.

OK

13



b. Reopenthe compiledi L1 MS _ L i g 10.G0h ar taterrversionlf you seea
security warningthenfitrusted locationdwere not set uproperlyi see previous section

Microsoft Access Security Notice &Iﬂ
i

@ A potential security concern has been identified.

Warning: It is not possible to determine that this
content came from a trustworthy source. You should
leave this content disabled unless the content provides
critical functionality and you trust its source.

File Path: C:\LIMS\LIMS_Light_Lasers_10.022.accdb

This file might contain unsafe content that could harm your
computer. Do yau want to open this file or cancel the operation?

Maore information

[ Open ][ Cancel ]

8.Cl i c k (thi®waenimgwill not occur ifTrustedLocations are set Jip
9. LIMS will ask forthe location ofyour LIMS fiBack-enc database

LIMS S |

-

I.-"'_"‘-.I Cannct find the database for the analysis and sample data,
‘S Previously it was: EALIMS for Lasers Back-end DB 20120502.accdb

Please find the database for your samples and analyses.

oK

10.C1 i c k, and@s#the file dialogto navigate to GLIMS\Backend andi 8lectthenew
Picarro or Los Gatos Researohnewly renamedackendfile that you copiedn Step 4

14



@ Find Your Backend Access Databaze | 3 |
. ¢ Computer b Local Disk (C:) » LIMS » Backend v | 44 Wl Search Backend yel
Organize » MNew folder = « [ .@.
@ Mi at MName ° Date modified Type Size
E_n LIMS BACKEND DE for LGR 20121002.accdb 2012-10-04 08:52 Microsoft Access ... 2416 KB
W Fa| o (] LIMS BACKEND DB for Picarro 20121002.accdb 2012-10-04 09:25 Microsoft Access ... 2308 KB
ol
& [
IR
= Lit
E
al
=
H -
File name:  LIMS BACKEND DB for LGR 20121002.accdb A [AccessF mdb;*.accdb) V]
Tools - ’ Select |v] ’ Cancel ]

11. Next, a Welcome messaggpearsClick OK (security warning paqup if TrustedLocations are
notsetup, cl i ck AOpeno:

[ ms A |

Welcome to LIMS Light for Lasers,

Currently, U.5. paper (85" x11") is enabled for reports. To change this option,
click Special Feature on the Main Menu and click Options.

12. A reminderthatnewlaserinstrumens mayneed to bénstalledinto your laboratorydatabase
Cl i ¢ k AfoDdé ceminder abodtalybackups, Click AOKO again.

LIMS

You need to install an instrurnent. Please click the Special Features button on the
Main Menu and click the Instrurments button.

13. LIMS for Laserss now successfully installedhis should be your screeipon starup:

15



My Laboratory  LIMS for Lasers @

Sample Information Analyses in Progress

¥iew Projects --» Create a Sample List --> | Import Data From
| Instruments

Import a Hew Project Find a Sample --»
From Excel Submigzion —_—— Apply Data Hormalization

5 hFor 5 I
Create a New Project | Eaﬁ[;inguélit‘:?: s Evaluate

Analyzes in Progress
Add / Edit a Customer |

Print Sample Range

. i ; Print / Save
Yiew / Edit Information Analyses in Progress

about 5ample Analyzes

Store Final Rezults
to Projects

Back to In Progress

Track My Lab QA/QC

Water
Resources
Programme

LIMS for LaserdMain Page

Registemg for Support

It is a good idea toemisterLIMS for Laserdy emailingtbcoplen@usgs.goRegistration
ensures yowill be informedof updatedo LIMS for LasersSimilarly, suggestions for
improvementdo LIMS for Lasers reporting ofougs, andimprovementgo theusermanual
would beappreciated

Note For European and other international ustirs,Windows Regional Settings in the comp@entrol Panel
may have either a point or a comma as the decimal separidt&.for Laserswill function properly with either
choice, but the figures in this document were created with a point as the decimal separator.

16
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4.2 Setting upin a LIMS v9 laboratory:

In laboratoriecurrentlyusingLIMS for Light Stable Isotopeg9, follow the procedure for a new
laboratory(Steps 17 abovg, but usetheexistingLIMS backenddirectory Some warningslo

not apply.In step &, selectheLIMS (v.9) backenddatabaseA LIMS for Lasergestart will

still be required.

Note: WhenusingaVv.9 backenddatabaseonlymedumfi Wo  ( @W°® anelifH) andthe
laser instrumentarevisible. This is inteional - no IRMS instruments oanyotherisotopic
media(e.g.C->carbonates, -Ssulphur, ettarevisible, even thoughtheyarestill presat inthe
databaseThere is no danger to theckenddatabase, and all9 preferences are retainétbu
mayswitch back and forth betweéhMS for Light Stable IsotopesndLIMS for LasersStaff
usingthelasers, for example, may preterusethesimger LIMS for Lasersnterface

4.3 Quick-Start Back-ends

In laterchaptersof this manual we showyou how touseLIMS for Lasersadd laser instruments,
design and create new analysis templatesasure and normalize data and report rediiis
informationshould be revieweflilly in orderto betterunderstand the software.

However, b getnewusers running quicklywe haveprovided separatéreadymade LIMS for
Lasersbackend data basé@sonefor Los Gatos Resear@ndone fora Picarro lasemstrumens.
ThesearedownloadabléChapter 3.pbackenddatabasethatassume

1 ThePicarro instrumensoftwarehastheidentificationpr ef i x fAPO0 (defaul t)
1 Thelos Gatos Researdéhstrumentsoftwarehastheidentificationpr e f i x ALO0 ( def
1 Thedefadt 30- (Los Gatos Researgbr 20- sample(Picarro) AalysisTemplates

described in tis manualwill be createdoy the user
1 Local laboratory measuremearid controktandard assigned valuesre provided by and
must beadited by the usértheseareinitially set to null values.

ForLos Gatos Researalsers:

1. Download thd_os Gatos ReseardhiMS for Laserdackend data base from the link
above.

2. Review Chaptersi% to customize LIMSandto editor add yourlocal measurement
standardsind create analysis templates

3. Then go taChapter8.4 to get started witlsamples to be measured.

For Picarro users:

=

Download thePicarroLIMS for Lasersiewbackend data base from the link above.

2. Review Chaptersi% to customize LIMSto edit or add youltocal measurement
standardsind create analysis templates

3. The go toChapter8.5 to get started witkamples to be measured

17



4.4 CheckingLIMS for LasersVersiorns

LIMS for Laserssoftwareis continuallyimprovel. Updatesarepostedat the web linkggiven
above To determinavhich LIMS for Laserssersion youare usingclickthei About on me n u
the main pagéseebelow)

To updatd_IMS for Lasers downloadthe newzip file and extract theser interfacefFollow
Stes3, then Stefy in Chapter4.0, above If you createc Windowsdesktopfishortcut to the
frontend interfacdolder, be sure to updatbe shortcutto the newer version.

About LIMS for Lasers [ 22 |

WYersion 10,054 for Microsoft Access 2007 and 2010 Cctober 31, 2012

N

fesion of the LLS. Geological Survey

Written by

Tyler B. Coplen

L5, Geclogical Survey

431 Mational Center

Reston, Virginia 20192 USA

E-mail: thcoplen@usgs.gov
Tel  +1703-648-5862
Fax  +1703-648-5832

With Assistance from:
Leonard I. Wassenaar
Internaticnal Atornic Energy Agency

Yienna, Austria
E-rnail: lwassenaar@iaea.org
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45 Customzing Your Laboratory Settings

Prior toaddingyour ownlaserinstrumento LIMS for Lasers oneshouldcreatelaboratory
customizationsyour location,laboratoryname, paper size, printeetc). This customization
will create a new file inthe LIMS interfacesuldirectorynamediLMOPREFS.ACCDB, which
storesyour customlaboratoryinformation Depending upon your computer settings, filee
extensiolPACCDB might not be visible.

This fiPreferencegfile mustreside in the same directorytag LIMS front-endinterfacefile. If
this file is deletedall customizationsvill be lost andLIMS reversto default valuesvhenyou
install an updated LIMSfor Lasersfront-end However, f you movethefront-endinterfaceto a
new folder and forget to move LMO9PREFS.ACCIMBVIS for Laserswill create another
LMO9PREFS.ACCDBwith your cusbm laboratorysettings.

Important Tip: To protectagainstmistaken entries and deletioinsdaily use most forms in
LIMS requiretheuser topurposelyclick onthefi E d buttan at the top of the screbaforeany
changegan be madelhis maybe confusing at first butremember it is foyour data
protection! T h i lick Hilit 6 andit will becomearoutinehabit

OntheMainPage-Cl i ck A Special. Featureso / Options
Cl i c k (tfieBodtioln@vc hanges .t o ASaveo)

Type in your OrganizatioName;chooseyour Country,andprinterpaper sizecCh oosi ng A ANy
| nst al | e dbriRgup thetWendodvs Rvint Dillog box instead of immediately printing to
thedefaultWindowsprinter.Maximize LIMS forces a fulentry pae on youdisplay Invoicing

features are optionalenable or disabled aesired Include Sample ID and abbreviated project

info adds more detail to the printouts of sample lessariouslaboratores prefer moreor fewer

levels of detaibntheir reports

Thecustomizablaiserdefinedoptionson the rightsidearefully discussedn Chapter 6b.

When done, ,andCiosend@ldeagamto returnto theMain Page

1

(o —— - ——— ,
| Edt | Cise
NwlusmFuW

Excel File to Import New Projects
SampleD: [Sample 10 |
UserDef Caption 2 [Aquifer
UserDel Caption [Riverriake

Paper Size for Reports Print Destination User Def Caplion 4 [—Cmmvay
& US letter & Default Prver

General Preferences

2

avie: | Organization Name

yJUS -> United States

S F ) " UserDef Caption 5 [Tempecatire

[V Use meters as default for distances instead of feet
I~ Mavimize LIMS Main Menu form

[V Inchade Sample ID and abbreviated project information on printout
of List of Samples to be analyzed

v Display Invoices

UserDefCaplionBifpH
Othes Info: [Other Irfo
TopTop

Bottom: |Bottom

19



46 LIMS for LasersDatabasd_ocations

Itis a good idea tensureyour LIMS backenddatabaséocation andhefile backuplocations
are set upermanentlyand reliably

OpenLIMS for Lasers

1. Click on fASpeci al Featureso.
: ~ oy . N
2.Click on fBa ¢ tefaldwindscieen bperss:e 0
E BackEnd and FrontEnd Databases 2
Ag a Microsoft Access database is used, it expands. To remove the unused space and reduce file size, users can st Close
M LIMS to compact automalically the frontend LIMS database. This process is similar to defragmenting a disk drive.
Users may compact the backend LIMS databaze as follows.
1. Close LIM5 and make & backup of the backend LIMS database in case of problems.
2. In Office 2007, apen the backend database.
3. Click the Office button.
4. Select Manage, Compact and Repair databasze
For Office 2010, instuctions are equivalent. “'ou can copy and paste these instructions.
Back-end LIMS databasze Country/Location Codes
Back-end Database Location: WYerzion of Countiy/Location Codes in Backend DB
[C:\UMSABACKENDALIMS BACKEMD DB FOR LGR 20121002.ACCDB [z ]

Connect to a Different Back-end Database | \

[~ Compact LIMS back-end database once [next time LIMS closes)

Monday To Sunday Backups of Back-end LIMS database

[¥ Enable creation of az many as 7 backups [Monday, Tuesday, Wednesday, Thursday,
Friday, 5 aturday, and Sunday]

Location of Monday to Sunday Backups of Back-end Database:
[3:MLIMS Archivel

Change Location

Front-end LIMS database

Front-end Databage Location and Name:
|C:\LIMS\LIMS_for_Lasers_1 0.054.accdb

[ Always compact LIS front-end database when closing LIS

3. The fddcaibatabaskcationwill revealthe location assignembove If not, click
AConnect to -anbDi Dheabnt eBataiabackamdLiM§at e
database

4. Thecompacting option forcesfile compressiofi you will be remindedvhenthe database
expands taccasionallycompact it

5. Enable (odisable) backups, and specify the locatioMS usea 7-daybackup cycle (e.g
Monday is replaced the following Monday). This gives goneekof backup protection.

NOTE: Backups areonly madewhenLIMS for Laserscloses. These are NOT unattended
automatic backupdJsers are strongly encouraged to use other forrasitoimatedackup
(network, DVD, flash diskstc).
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Adding Laser Instruments

21



5.1 Adding or Removinga Los Gatos Researchaser Instrument

To installor removea Los Gatos Research lasestrumentin LIMS for Lasers
1. StartLIMS for Lasers

2.Click AnSpecial Featureso
3.Click Al nstrument so

I n the screen.bel ow, click AAddO
E Instruments E3

List| | || L r|r|| Edit Add  Delete | l_:luse|

General Information and Preferences

Code: IL_ (

Short Mame: |LGR DLT-100

Analysis import farmat: |Los Gatos Research ]
[ Check far mizzing analvzes when apening LIMS

* |_4 Mumber af injectionz of each zample to lgnore

Enterf L0 i n the Code box.

Entera short descriptivaame for thd.os Gatos Researchstrument.

Fromi Anal ysi s i prchlos GatoReseasnat o ,

Click #fASav em,LitdsheaswlLoS Gatos Researéhstrument should
appear here.

No ok

For best results, @recommend a total 8finjections per sample afy defaultignore the first 4
injections(shown above) See discussion on templates for ratioriategnoring injectionsand
other options (Chapter 8.2)

To remove d.os Gatos Researchn st r ume nt , df Bnalgsks foothéosidamd et e 0 .
Researclinstrument havbéeen imported intdIMS for Lasersthe instrument cannot be deleted.

Note the number of ignored injectiomsinstrument specifiandmust beess than the total
number of sample injectiorasdefinedi n t he A Anal ysis Templ at eo

Note The instrumentD Pr e f i x hafil codledritod.os Gatos ResearchstrumentsFor
laboratorieshavingtwo or morelLos Gatos Researchstruments, this codaustbe unique for
each instrument (L, (ut not B. Changing the prefiwill requireaccess to the LINUX shell on
theLos Gatos Researchstrument and a minor edit to enstrumenfile. Contact Los Gatos
Research for instructiors howto chang the default instrumerRrefix ID.

Caution: If you return your instrument for repair ahds Gatos Researateplacs the hard
drive, pleaseensureghatLos Gatos Researecbsets the prefixletterand analysis number togh
values on the instrumeat the timeyou returned it for repair.
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5.2 Adding or Removinga Picarro Laser Instrument

To installor removea Picarrolaserinstrumentin LIMS for Lasers
1. StartLIMS for Lasers

2.Click AnSpecial Featureso

3.Click Al nstrument so

I n the screen.bel ow, click AAddO
]

E Instruments w &4

List ||4|4|| P || Edit Add  Delete | l_:luse|

General Information and Preferences

Code: IF'_ K

Shart Mame: |F'i|:arr|:| 2130

Analyziz impart farmat; |F'iu:arr-:| E|
[ Check far mizzing analvzes when apening LIMS

# | 4 Mumber of injections of each sample to lgnore

4. EnteriPb i n t he Code box.

5. Entera short descriptive name for tRecarroinstrument.

6. Fromthei Anal ysi s ipogommend packPoarrh o

7. Cl i ck fASav em,L itdsheadew Parro imdtrument should appear here.

For best results, @recommend a total 8finjections per sample and igmdhe first 4injections
(shown above)See discussion on templates for ratioriategnoring injectionsand other
options (Chapter 8.2)

To remove a Picarr o i lhasdyses foréeha Picarroanktiuroekt have
been imported intbIMS for Laserstheinstrument cannot be deleted.

Note The number of ignored injectiomsinstrument specificThe total number of injectiorfer
eachwatersample on Picarro instruments is spton the PAL handheld device.§.11xx
Series), oConfiguratorSoftware(e.g.21xx Series)

Note The | D p rcedédintahePiéaroinstaumentsoftware.For laboratoriefiaving
two or more Picarro instruments this cadestbe unique for each instrumefetg. P, Qbut not
L). This requires ediig theCoordinator.inif i | e dannsdt rtuhnee niit  pQordaicti x O
Picarro fordetailedinstructions on changing the default instrument pri&ix

Caution: If you return your instrument to Picarro for repair d@melyreplace the hard drive,
ensure thaPicarrosetsthe correctprefix letterand analysis number todbevaluesthat wereon
the instrument when you returned it for repair.
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Customers Projectsand Samples
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6.1 Adding or RemovingCustomers

Beforewaterisotopesamplesan be analyseahdreportedusingLIMS for Lasers theyare
associ atGustomepiclieht) ardtheir fiProject. A customer igheperson responsible
for the water sample submission and to whbastableisotopicresultswill be reported A
customemayincludelaboratoryand technical staff. LIMS keeps track of labboratory
customersandtheinformation associated with their data

A customer listanbe populated witla list ofregularclients, orcustomersnaybeaddedover
time. Ensurethata customer exists ibIMS for Lasersbeforeattempting to create new projects.
Paycloseattention tonamespelling to avoid duplicatg the samecustomer(e.g. Bill Smith,
William Smith).

To add a nevCustomer:

1. Onthe LIMSMainPage,Cl i ck A Add/ E ththé Prgect€olusit o mer 0
2.Click. AiAddo

3. EnterLastname, Firsthame, and otlog@tionalcontact and address information

4. Cl i c k ,thed@lviedk ALiIi st o0 to wswmersyour current
5. To remove a Customer, <click on fADel

ZE| Customers A

o [« [ [ I £ [ a9 | poe | G |
Customer Information x
Cuztomer Ho: (004

M ame (Last, First, Title): |Smith [Jahi |

Irstitution: |University of Texas
Address Line 1|
Address Line 2: |

City: |ﬂustin
Country: |US - United States

State/Province: |EI4E -» TH, Tewas
Postal Code: |
Phone: |

E mnail |

i

Fax |

Note The mnimum informationrequiredis LastnamendFirstname all othercustomeffields
are optionalCustomer informatiorranbe updatedaterby choosingheclient name from the

ALIi sto menu and thenfi®&kef ekengeidpesetbrriégsih@tb e oc hr

canbe used for runninaboratorytess or calibration samples.
25



6.2 Adding Projectsand Samples

Projects are defined agroup of watesamples submitted bgcustomer for the analysis &fH
andor U0 for a particularpurposeandbr from a specificlocation(e.g. Project Name
Location.

LIMS for Lasersomes witha project forinternationameasurementandardge.g. VSMOW?2,
SLAP2) andaprojectfor local measuremestandardge.g.your own laboratorystandards A
test project islsoincluded- typically used for dummy or conditioning sampl&hese
predefinedorojects should not be deletedour laboratorymeasuremerdtandardsind tests
waterscan beaddedo andedited in theserojecs.

New customelprojectsarecreatedn one oftwo ways:

1 Manuallyenteringcustomes andtheir sample information
1 Automatically importingcustomersample information frommExceltemplate

The second optiomay beprefemablesinceit contains informatiosuppliedby the customer and
accompanigethe water samples arrivirag thelaboratory Importing project information from an
Exceltemplateensures no typographic errors are made by the laboratory (see Excel Submission
Templates).

E Find Project P4
Select Project Criteria List of Selected Projects Close
N P fise @ Save - . .
Harme: [ [~] LIDOSEIED AN l:l a Save List of Projects as Excel File |
Frint
e B
Betore [date]: I:l [ Projects Ready To Report Print Reports of All 5 Selected Projects |
Create Excel Files of Data of Selected Projects [5 Files) |
Combine D ata of Selected Projects and Save As a Single Excel File |
Open Selected Project Remove a project from the window below by pressing the Delete key on the keyboard [does not remove the project from LIMS)
1) £l £l £l 1) £l
Submizzsion | LastMame Range Purpose Location Reported
19950101 Test o WA w2 Watertesteamples . . . L L L L L L L L L L L R
1995-01-01 | Reference . W3 Empty capsule for TCAES . . . 0 L L L L L L
1995-01-01 | Reference Wi-d CF Ref Inj sample

Reference . ferences . . . ..
2006-06-06  Reference . a 5

The ProjectSummaryPage
26



Searchingor Projects

As projectsand dataaccumulaten the databasever time LIMS for Lasersncludes searchg
capabilitiesfor quickly locating projectandclientdata. One can seartdr projectsusing a
combination ofull andpartial information criteridy:

CustomemlName
Purpose

Before andbr after dates
Completed projects
ProjectLocation

= =4 =4 -8 A

SortingProjects

Simple &rting of Project information can be accomplished by clickorgproject column
headerslike Project, Location, Submission Date, SanlpleCustomer, or datBeported.

Reportingand Exporting

Searching, exporting, and combining projects agingle reporbr asingleor combined Excel

files aredoneonthe Project overview page. Summary lists of all current or searched or sorted
laboratory projects may be printed or saved to Excel files. This feature provides a quick way to
searchacquire and summariz&boratory productivitynformation forannual reprts.

Zgl FinM =

Select Project Criteria

Name: [Smith, John [«]  Purposs contains:

After [date]: l:l Location containg: |Texas
Befare [date]: l:l [~ Projects Ready To Repart

e window helow by pressing the Delete key on the keyboard [does not the project from LIMS])

gl gl gl gl gl gl
Submizzion | LastMame Fange Purpoze Location Feported
2012-07-18  Smith . . . . . . John's TestWaaters for LAS . . 0 0 0 o o o oo oo ElPaso, Tewas . . . . . . .
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Project Information

A customerproject is openedp by double clickingonthe highlighted project. Théeower part of
theproject window displaya summaryof mandatoryand optionalnformation about tat
project including

The sibmissiondate when the samplesrivedor werelogged(required)
The Customer nam@equired)

Purpose adescriptive searchabl@eld (optiona).

Project Locatiorr a descriptivesearchable fieldoptional)

SampleOur Lab ID Range thesenumbersareassignedy LIMS).
Comment field for other relevaptojectinformation (optional)

Total number ofsamplesandtype and number afamples to beompleted
The datevhen finalresults were reported tbe Customer

= =4 -89 _9_9_°2_-2

=

§| Projects
List [/« [74]»|r1] Edit | Delete

Samples Prmt Labels Delta Flot Export Results
Template List - Add & Delete 5ampl Frmt Small Labels Invoice
Frint Report Find Project By Invoice No

General Information

Subrmizsion: |[2012-07-18 [ate Results Reported: |
Customer: |Smith, Jahin =] Last Changed: |2012-07-23 10.05:57

Purpoze: |dohn's Test \wabers For LAS

Location: |E| Paso, Texas

Range: [w-54 ta'w-113

Project Comments: |Client wants zample zamples run on LGR and Picarro

Mumber of samples with mizsing delta values:| 20 of 20 zamples
Mumber of zamples completed for 2H:| 0 and for 180 0

Theupper part of therojectwindow (Qreybuttons) displageverakction items that apply to the
openedProject. Theseinclude:

1 Editing and viewing individuakampledetails
1 Addingor deletingthe projecior individual samples térom ananalysistemplate
1 Printingof samplebottleandLAS vial labels
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Printing a hard copy dhefinal projectreportfor the customer

Graphinga (PH vs. 10 crossplot of the results

ExportingProjectresults toan Excelspreadsheet

Invoicing.

Deletinga Projectc | i c k t he ntbieactiert canconlypbdondif noranalyses
have beemmported intoLIMS for Lasers

= =4 =4 -8 A

The aboveanformation can be edited by clicking thEdit fibutton on the top of the window.
Sampls and Analyses
Within theprojectsummarywindow, clicking on théiSamplesé button opensip information

pertaining to individual samples ingbroject. Navigation through the list of samples is
performedby using the arrow buttons or the List buttbothat the top left othe Window

Zg_l Samples &3
List |14/« 38 | »[m] Edit |Analyses Print Project | Close | Smith, 2012-07-18 |
\ Sample 1D: |Location 1-1
Lab ID:
e W-94 .fl‘-.quifer:|
River/Lake: |
Delta 2H Conduchiviby: |
Corment] Temperaturi |
Delta:| %a |:| |
Alk alirity: |
Delta 180 Other Info:
D:umrnent:|
Delta:| %o
Decimal Degrees st |
allzction Date:
Lat: Lang:
2 ik End Collzction Date: |
Accuracy] [l -
Couritry: AL > Austria [=]
State/Provines: (000 - , Unknawn [=]
Meters
Elevation:
Top:
Battarn:

On each pagmformation about eackample is summarizedhis informationincludes:

1 ThesampleOurLab ID (assigned by LIMS)
T Thesamplel?H andii*®0 results if evaluated and stored
9 Various optionatustomer suppliethformation abouthe specific sample

Clicking ontheii A n a 10 y ® eapensanother windothatgivesdetailed information about
the specificisotopic analyss of each samplencluding the date analysetheinstrumenthame

method, etcThis windowopensonly if one or moresampleanalyses have been completed.
29



6.3 Manually Createa New Project

Manualproject creation andntry of sampless illustratedusing anexample John Smith &
previously added Customer) submitted 10 water samples from a proposed tagtsfezin
Texas forthe Purpose ofa water resour@evaluation project. Theamplebottlesarriving in the
laboratoryarelabelledi 1 6 t hr ough A100.

1. OntheMainPageClick fiCreate a New Projett

2. Cl i c k A Su b niuseteeicalendaifoa toseléctadate orclick iTo d ay 0

3. Choose&iSmith, John from the Customer pull dowmenu.

4. Typei Wat er Reovpectc® in Project Purpose

5. ForLocationi typefProposed Aquifer Field Sibe

6. Choosen US 0 f r o pull downumenu.r y

7. In the Sample ID boxypethe sample namd4 to 10) onesampleper line.

8. When done, (toprightk fHASaveo

9. A dialog box confirms that you want to create this new project congpifdnewwater

samples with LIMSassignedD ranging fromw-1001 to W1010 Click Yes.

100.The new Project is completed and is now
55 Login Mew Samples 52
AJUEdit Costomer | Newt Sample #:[{007 | AddBange | Save | Close |

Submission Date: P%:gigsce\av'aler Fiesource Project I

Customer, or Title]

Location{Froposed Aguiler Field Site |

Country: [U5™-> Urited States
State/Province: 048 7%, Teuss

ElEl

Sample D

= o @ | m| ;| & w| ol =

=

* o

Record: 4 4 100f10  F M W q Search

The minimum informatiomequiredis Submission Date, Customand Sample ID. Optional
Information can be updated later (see Advanced Feallragte). Note that sample namesust
be unique, any duplicates should be renamed (Samplel, Samplela,l®aeip)e
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T h éAddiRange Option

Manual projectentrycantzededby usi ng the AAdd Rangeodo button
the Login New Samples page (see previous figéted. Range automatically inserts a range of
named samples with incremental numbering.

Cl i cki ng o nbutfododpde nRsa nagne ceodmt iot ianrda IA ToEro f i el d i1
below Required Information:

fom [BEADDT  to[AEA200 | Add |
ﬁ Cancel
L 4

San

The format of thé-rom and © fields require thatbothentries have the same nonnumeric prefix
if there is a nonnumeric prefix

Correct Rangé&ntry Format

Example: From:IAEA 001 To: IAEA 200
Automatically alds 200 samples of consecutively numbered samples

Example From:IAEA 4.011 To: IAEA 4.210
Automatically alds200consecutively numbered samples

Example From:IAEA200 To: IAEAL
Automatically add®00 consecutively numbed samples, in decreasing value

IncorrectRangeEntry Format (Results im Range Error)

Example:From: TestL to: Tegssample200  (nonnumeric prefix different
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Submission: 2012-07-18 Smith, John W-94 to W-113 20120719

Purpose: John's Test Waters for LAS
Location:  Texas
o 10005°Hyswow 1000 8™ Oyspow
Collection

Sample ID: Date OurLabID Value Comment Value Comment
Location 1-1 W-94
Location 1-2 W03
Location 1-3 W-96
Location 1-4 Ww-97
Location 1-5 W-98
Location 2-1 W-99
Location 2-2 W-100
Location 2-3 Ww-101
Location 2-4 Ww-102
Location 2-5 W-103
Location 3-1 W-104
Location 3-2 W-105
Location 3-3 W-106
Location 3-4 W-107
Location 3-5 W-108
Location 4-1 W-109
Location 4-2 W-110
Location 4-3 W-111
Location 4-4 Ww-112
Location 4-5 W-113

An example otestprojectprintedfrom theLIMS Project Pagehaving no completed and stored samples



6.4 Importing a Projectusing Excel SubmissionForms

An eay way to create aew project is toimport Excelsamplesubmissiontemplatesontaining
sample and project information providedymur Customers. Havingustomes complete and
providethesample names and details and submittingxcelfile (by emailor diskett@ along
with the sample saves staff time andeliminates laboratorytranscriptionerrors.A usereditable
samplesubmission temiate is avdable from the IAEA websit¢Chapter 3.

A B C D E F G H ] K L M N
1 IAEA Sample Worksheet - Water Isotopes by Laser Spectroscopy
2 |Customer Information
3 |LastName: My Lastname Fesp. Difice) ship samples with Excel file to:
: My Firstname IAEA Isotope Hydrology Laboratory LIMS for Lasers
Water Version 1035 July 29,2012
Used with permission
Lsbizea Resources :
ostal Code: 431 National Center
10  Country: P rog ramme Reston, VA 20192
11 Email: Instructions: Email: tbcoplen@ usgs gov
12 Telephone: Information in RED is required
13 Fax:
14
15 ission Date: 2012-07-31 (e TYYMM.OD]
16 |Project Name: [Repas—
17 |Location
18 | Accoun it # (optional ]
19 Sample information
20 |Counter Sample ID Country Code State/Prov Code Degrees Lat. Degrees Lon. | Collection Date/Time | End Coll. Date/Time Elevation Length Unit Top Bottom Aquifer Rive
21 |Example 1 GNIP 43323 (see tab below) (see tab below) DD.MMSS55 DD.MMS5S5 Yr-M-D 1995-11-15 18:30 1144 ft 60.7 1132 Milk River Danu
22 |Example 2 3T77-88 USA Chio 38.889722 -77.008883 2012-02-28 00:00 (normally blank) 37 m 18.5 345 Nubian Lake Ht
28 [Example sample 1
242 |Example sample 2
%3 Example sample 3
24 Example sample 4
7 Example sample 5
%6 Example sample 6
297
308
318
32 40
33 ar
34 12
3 13
36 34
37 15
3 16
39 a7
40 28
4119 -
O Headings .~ Countries . StatesProvinces , Temp . ¥J [« (a0}
Ready | I3 | |[EmE 100% = ! *

Tolmport andCreate a New Project using an Excel Template

1. Onthe LIMSMainPage, <c¢lick on Al mport a New Projec
the Projectdieading

2. In the Windows filename dialog box, locate and double click on the Excel sample
submissiorfile to be imported

3.A confirmation dialog wil/l indicate how ma
LaboratorylD numbers to be assigned to the sampldisk AOKO.

4. The New Project willappeardar A Vi ew Pr oj ect so

Reminder Before importing an Excel fileersurethe Customer iaddedandther first and last
namearespelledthe samasin the Excel file(seeChapter6.1).
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6.5 Customzing Client Excel SubmissionTemplates

A convenientwvay to create New Projexs to deploycustomizedExcel samplesubmission
templatedo yourlaboratory astomers.

An editablei u n p r o LIMSfdr kadetdExcel Sample Submission template is &l from
thelinks in Chapter 3. This Excelfile maybe editecand changetb constructyour own
laboratory informatiomeedsand graphics.

Any data field astomizations tohe Exceltemplatewill requireeditingLIMS for Lasersoptional
sample informationThis is dudo the fact thathefield names in the Excéémplatemusthave a
corresponding field name lIMS for Lasers

OntheMain pageclick Special Featureandclick the Optionsbutton On the rightpanelthere
is a list of User Definable Captions that canchangedandbeused in the Excdlle.

Zgl Options &3
Edit Close |
General Preferences Mames for Samples Form and for
Excel File to Imp jacts

Organization name: |M_-,- Laboratony

Default country: |.~’-'«U - flztria E Jser Def
Uszed in forms

User DEI Caption 3: |River/Lake

Paper Size for Beports Print Destination User et Caption 4 |I:nndu|:tivit_l,l
" US letter " Default Printer
ST & Anw Installed Printer Lisg! Dieh Capiisin |Temperature
UsefDef Caption & [pH
[v Use meters az detault for distances instead of feet

Caption 7: |.-’-‘¢Ik.ailinit_l,I

b aximize LIS kain kMenu form Other Info; |I:Ither Info

<1 1

Include Sample D and abbreviated project information on printout

of List of Samples to be analyzed Top: [Tap

Dizplay Invoices

<]

i |Enttom

To changenyof thefield namege.g. Aquifer, Conductivity, pH, etcty yourown prefeences
cl i ck AdeahgehedfieldsiFabr e x a mp | mightbéchamged foSiteName .
Not dl of thefield namesarerequired LIMS for Lasersrequiresonly the Sample IDin this
customlist. Thus if you do not need Caption {&.g. Alkalinity), deletethetext fromthe Caption
7 textbox and deletehei Al k a Icalumm ftom thedefaultExceltemplate Onceall required
edits are madaeheniCdsehck ASaveo and

LIMS will now expectmatchingheadersn the customizedExcel importfile.
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Changingthe Headers inthe ExcelSubmissiomemplate

Opent he def aul tExcél8ampleSubmissortemplateand locate theorresponding
optionalfield(s) namego be changedn thisexamplethe headeii 4 u i Tamlre veplaced
wi tShite Name:

LIMS for Lasers
Version 10.05 Feb 22, 2012
Used with permission
T. B. Coplen
U.S. Geological Survey
431 National Center
Reston, VA 20192
Email: tbcoplen@usgs.gov

Water
Resources

vailable

Programme
duplicates
; Lon Collection Date/Time |End Coll. Date/Time |Elevation |Length Unit [Top  |Bottom |Aquifer
SSSS Yr-M-D 1995-11-15 18:30 1144 60.7 113.2 Milk River
889 2012-02-28 00:00 (normally blank) 37 m 185 345  Nubian

Important: Be suregheheaders in the worksheet correspeméctlyto thosein the LIMS options
fields, ortheimport will fail. For optioral fields left blankin LIMS for Lasersdeletethatsame
columnfrom the submissiorspreadsheet

Caution: Repeatedly changing LIMS field header namesr timeis strongly discouragedsive
clear thought to what information isquiredfor your laboratoryand stick with it.

Note TheLIMS for Lasergermission insignishown abovenust be retainedn import

spreadsheefsr legal purposebecausehis softwards provided bythe U.S. Geological Survey
andthelAEA at no cost.
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SampleSubmissiomTemplateProtection

Long eperience has shown thaistributedExcelsampletemplatesareinvariablytampered with
by customers€.g.customersnaydelet or add columns, pasincorrectcell formats, paseto a
newspreadsheeetc), all of which cause amport failurein LIMS for Lasers

For this reasarthe submissionworksheetmayb epr i@ t e c allendcastornears tdill out only
thosefields required byhelaboratory While the Excel cell protection is not foolproofpur
laboratory shoulélsoprovideexplicit instructiononits use.

To helpprotect youlLaboratorySample Submission Excel spreadsheet:

In Excel 2007/10, Click othefi Re v iT&w 0

Cl i ck o rshe@P entertaew gasswordand record it)

Save the filedistribute toCustomers

Now clients can add their information to tsemple datéields required by LIMSAll
other fields arelockedagainstediting unless the password is disabled

hrwbdE
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6.6 Tips for Successful Excel Submission Templates

Based orour LIMS experience witthundreds otlients here are som#ps for the successfulise
of client suppliedexcelsamplesubmission forms:

In theLaboratory

1 Downloadthe providedunprotectedExcel template to adeldit your requiredlata
(contact infemation addressaddlaboratorylogos, etg.

1 Ensureanychangedptional fields in Excelexactlymatch tlosein LIMS i @tion.

1 ProtectyourdistributableExcel SubmissiorTemplatewith a password

1 Test your new Excel import file with dummy data to ensurettieitnports work
correctly.

1 Do notcombine different customer samples into a sipgtgecti this will be confusing.

TotheCustomers

1 SendprotectedExcel Submissiorformsto customerspr post it on your website

1 Recommendustomers keep a copy of the original Excel temgdlatéuturesamples

1 Customers shouldompletetheiri n f or mat i o n usngad apprdpratye A s 0
descriptivefilename

1 TheExcelSubmissioriTemplateshould accompany theatersamplesgn CD or by

email).

A hardcopy of the Excesubmissiorsentalongwith the water samples iseful

The mnimum information requireds: Lastname, Firstname, Submission Date, and

Sample IB.

E

nsuucuons.
Information in RED is required

Information in BLUE is recommended, if available K
2 g il

Complete and Save As "MySamples. xls

Caution: "Sample ID" must be unique, no duplicates

State/Prov Code |Degrees Lat. Degrees Lon Collection Date
(see tab below) DD.MMSSSS DD.MMSSSS Yr-M-D
Ohio 38.889722 -77.008889 2012-02-28 00:0

Reminderto LIMS v.9 users LIMS for Lasergloes nouuseanymedia codsi samples are
automaticallyassignedo MediaCode 1 (watetfH andit?0).
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6.7 Printing Sampleand Vial Labels
Printing Large SampleLabels

LIMS for Lasersan printlargeadhesivdabels(Avery or equivalentjhatcanbe affixed tathe
sample bottlesThiswill allow laboratorystaff to organize anbetterlocateclientsample
bottles

1. In theCustomerProject, click Print Labelsandclick Yes

2. The default number of labgtsintedis 1 (select 2 or more in case sdmplesplits).

3. Ensure the printer has the correct Sder 21 large labelasershees inserted
(respectivelyAvery 5260 LetteSize or Avery L7160 A4 Sizer equivalent The label
sheet size should match the paper see LIMS Options(Letter or A4) Click Print.

4. Affix the printedLIMS large sampléabels tothe correctustomer sample bottles.

Print Small Labelgor LASSampleVials

LIMS for Lasersan print small labels to be affixed to 2 rsample vials thaareusedonthe
laserinstrumentautosampler

1. In theProject window, clickon Print SmallLabels,andclick Yes

2. The default number of labels per sample printel(jsck 2 for two vial assayk

3. Ensure the printer has &0 84 small labels per sheeegpectivelyAvery 5267 for Letter
Sizeor Avery L7656for A4, or equivalentinserted Click Print.

4. Affix thesample label to the appropriaamplevial (alternately W numbers casimply
be written on the side of the vé&alising apermanent marker).

E Projects |E|

1 ([T [ £ | poee N c--
§ amples Print Labels Delta Plot Export Results

Template List -- Add & Delete 5amples Frint Small Labels Invoice

Fimd Froject By Invoice Ho

General Information

Subrmizsion: |2012-07-18 Date Results Reported:
Customer: [Smith, John [=] Last Changed: |2012-07-23 10:05:57

Purpose: [John's Test ‘Waters for LAS

Location: |El Paso, Texas

Range: [w-94 tow-113

Project Comments: |Client wants sample samples run on LGR and Picamo

Mumber of samples with miszing delta values:| 20 of 20 samples
Mumber of zamples completed for 2H:| 0 and for 180:f 0
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W-94
Location 1-1

W-98
Location 1-5
W-102
Location 24
W-106
Location 3-3

W-110
Location 4-2

W-95
Location 1-2

W-99
Location 2-1
W-103
Location 2-5
W-107
Location 3-4

W-111
Location 4-3

W-96
Location 1-3

W-100
Location 2-2

W-104
Location 3-1

W-108
Location 3-5

W-112
Location 44

W-97
Location 14

W-101
Location 2-3

W-105
Location 3-2

W-109
Location 4-1

W-113
Location 4-5

Example printout of small labels.

LAS instrument 2 ml vial with small label attached.
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|Isotopic Measurement Standards
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7.1 Reference and.aboratorylsotopic Measuremen$tandards

LIMS for Lasersomes withprojectsfor internationaimeasurement standardsdfor daily use

measurement standandsedin normalizing theanalyticalresults ofwatersamples.
International Measurement Standards (VSMORVSLAR)

To view thetable ofassigned values fanternational measurement standards

1. OntheLIMS MainPage open fiSpeci al Featureso

2. Cli ck DBbRefigmenceso
3. Cli ck nALi ®sedantefnational measuremegnt standeatopic values

=5 Reference Samples &3
List | 14|« w3 iy Edit Add  Delete | Close |

The Table of Reference Samples containg zamples that serve as izotopic reference materials
it LIS, The 'true' delta value iz azzigned in the Final Delta textbos.

lsotope

e

Reference Information

Our Lab D

g SamplelD: [SL&P2

Final Delta: |-55.5 %o

SLAP2 hasa LaboratoryID fiW-96 and assignedi®Ovalue ofi55 . 5 &
Note that thenternational measurement standards are located Bthe j e c t

future internationameasuremerdgtandard¢W-5 to W-30).

Open Selected Project | Remove a project from the window below by pressing th
2l 8l 2l 2l

ubmission | LastName Range Purpose
395-01-01 Test. . . . . . W1 to'W-2 Watertestsamples . . . . . . . . . ..
995.01-01 Reference . . . . W-3 Empty capsule for TC/EA . . . . . . . . .
395-01-01 Reference . . . . W-4 CFReflnjsample . . . . . . . . . . ..

06-06-06  Reference . . . . W-StoW-30 |
006-06-06 Reference . . . . W-31toW-69 Labreferences . . . . . . . . . . . ..
0120705 Smith . . . . . . W-1001 to' W-1010 ‘Water Resource Project - Houston . . . . .

0120705 Smith . . . . . . W0 toW-1193 0 0 L

nternat
referenceso aamdsftRhee eGTbsnecaen®s placeholders for current and



7.2 Adding Daily UseMeasurement Standardand Controls

Daily-usemeasuremergtandardgor in-house standardgye used to normalize tihneeasured
isotopicresults of samples to the VSMOBLAP scals for final reportind?. The onus is othe
laboratoryto obtainand useappropriatdocal measuremerstandardsand ensure theare
carefully calibrated againite VSMOW-SLAP international measurementaes(see
Appendcesfor Sourcesand recommended Calibration Templates for Dagg standargs

LIMS for Laserscomes withover35 placeholders for ussuppliediocal measuremerdtandards
inaPr o] e c tLabearadryte ¢ & r fewhaseCastomelis namedi Re f e rThasaoeb
measuremergtandard$iavepre-assigned.IMS LaboratorylD numbersrom W-31 to W-69
(see previous Figure)rhis projectis where your labratorycanadd its own standards.

Be awardhatanewly installedversion of theLIMS for Lasersloesnot haveanyisotopicvalues
assignedo thelocal measurement standgpthceholdersn the Table of Reference®o assign
theirknownvalues onemusteditthelocal measurement standar@sdaddtheir assigned
isotopic compositiosito the LIMS tableof references.

By exampleherewe will editand addwo newlocal measurement standaratisda antrol
standardnto our Table ofReferences These have the following known isotopic composition

My LaboratoryStandard 1 **0=i0. 07 & (PH=74.14 (relative to VSMOW)
My LaboratoryStandard 2 0*°0=i24. 76 &H=i189.2 & (relative to
My Control Standard 00 =719994 (PH = not assigned

Note: The ntrol Standardmust beassignedn %0 value ofi 999a which acts aLIMS
flag to denotahe i*°0 of this standards alwaysnull. It should not be assignedyiH value.
Becausehe controlis null, LIMS will not useit in anynormalization wheilit is included in
analysis rug, although you will be able to monitds results The isotopic composition of ¢h
controldoesnot matteyalthougha controlstandardvith *H andi*?0 values lying in between
thelocal measurement standaidprefeable Thesolepurpose of theontrol standardwill be to
trackour laboratoryQA/QC over time.

First,we need tcedit andrenamehreefipre-assigneglaceholdergfor localmeasurement
standardsind the contralo ther actualnames oSample IDsaslistedabove.

We will assigniMy LaboratoryStandard @to W-31, iiMy LaboratoryStandard @to W-32, and
our AControl standard will beassigned taV-33.

OntheLIMSMai n Page, Click AView Projectso
DoubleonclickthePr o] ec tabRaf Eedndéeso

Click on. iSampl eso

The first sample in the Projespensin this caseit happens to b&/-31.

Click thefi E d buttoa

abrwnpE

42



o

The Sample ID field is now highlightéddelete and repladé M Yaboratoryr e f

10 wi

i MyaboratorySt a n d dutldavehlibotherentriesalone(do not enteti values).

Click .nSaveo
Click againontheAi Li st O

© o N

10.Cl i ck .ASaveo
11.Click againontheil L i st 0

b ut tWe3a from thepullddwo roese

. Cl i ck dBl&aand & p | a daborafoiytye f

20

habotatbrySit Myn d.ar d

but t e38from the pulcdovenonener W
12.CIl i ¢ k dalé&edandt ® p | a daboraforiytgf 30

wi t lebofatdryCont.r ol 0

13.Click i S a vTéerenamingf these three samplescompleted.
14.Click i C1 o sretupn tathe LIMS Main Page

Y — R —
e —

. Piint

I™ Projects Ready To Fiepor

=] Find Project. =
-
Select Project Ciiteria List of Selected Projects Close
i Save

ave List of Projects as Excel File

Print Reports of All 7 Selected Projects |

| Create Excel Files of Data of Selected Projects (7 Files) |

Dpen Selected Project | | |~

Export Results
Tnvoice
Find Praject By Invoice Ho

DateResdisReported: [ |
Last Changed: [2006-08.06 17.57:18

Range: [W/31 o/ 63

Project Commenis:

Number of samples with missing delta values:|33 of | 39 samples

Pr o] lsmlootatorfir e f e r with cabosadorylDs W-31 through W69.

E' Samples

[=]
List 1|« 7730 [ » [m] Edit | Analyses | Print Project | Close | Reference, 2006-06-06 | |
Sample 10: [My 1ab ref 1
Our Lab ID:
W-31 Anquifer: |
RiverdLake:
Delta 2H Conductivity: | ‘
| IE = —
Deta[ % p |
Alkalimity: |
Delta 180 Other Info:
Carmmett:
Dela: %o
_Decimal Degroes |
o] L Collection D ate: |
;'l ,&E End Collection Date: |
i Cauntry: |US > United States
State/Province: 000 > , Urknawn
_ Motors_|
Elevation:
Top:
Bottom:

Entry information for sample Y91 to beeditedto fi MYyaboratorySt andar d

10
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7.3 Assignng IsotopicValues toDaily Measurement Standards

Now we need to assighe knownisotopic values tour daily uselaboratorymeasurement
standardsand add &pecialLIMS flag to our control standard

1. On the LIMSMain Page openfiSpecial Featurés
2. Click fAssignLab References

To Add theFirst Measurement Standatt®0 andti?H Isotopic Values

3. To add theknown orassigned®O value, tick onfi A d.d o

==] Reference Samples 3
List [14]« w5 »|m| Edit Add  Delete | Close |
The Table of Reference Samples containg samples that serve as izsotopi ence materials

in LIMS. The "true’ delta value iz assigned in the Final Delta textbox.

Isotope

[2H [~]

Reference Information

OurLab D

5§ Sample ID: [VSMOW

Final Delta: |0 %o

4. Clickthepulldownmenw nder Al sofil®P.ed0, choose

5. In AOurLabIDofield, enterii 301 fMy LaboratoryStandard & shouldappeaiin the
ASampDe field

6. InthefiFinal Deltafield, enterits assignedralue herei 0.07& for %0 as listedon
page 2.

7.Click fASaveo.

El Reference Samples 21
List [W[« w3t »n| Edit Add  Delete | Close |

The Table gfReference Samples containg samples that serve as izotopic reference materials
inLIMS. Jhe 'true’ delta value iz assigned in the Final Delta textbox.

Isotop:
(180 <]
Reference Information
OurLab 1D

31| SafdegD: My Lab Standard 1
Final Delta: |-0.07 a

44



8. Next, o add theknown orassignedH value clickonfi Ad d o .
9. Click the pull down menu under Al sotopeo a
10.Inthefi Our Labl D f.iMflLaboratoeyBtaneard & \wilBappmeain the
ASampl el Do field.
111 n the AFiIinal Del tao fiield, &thatisistedbnt s as si
page 2.
12.Cl i ck fASaveo.

To Adda SecondVleasurement Standatt %0 andti?H Isotopic Values

13.To addthesecond measurement standaegeat steps 3 th2 above insteadusing W32
AMy Laboratory Stampledesbri@andift 10 =t24.26
& ,0'H=11 8 9 . showa on page?.

To Add aControl Standard

14.Repeat steps 3 tq ihsteadusingsamplew-33fi My L a b @ont@. o r y
15.Enterthe 180value ofi 9 9 9. (@member: dmotadd?H)

16.Cl i ck fASaveo

17.Cl i ck ACl oseo

To review your currentlist of international and local measurement standardbktheir assigned
isotopic compositiosiin LIMS for Lasersin the Special Features page clmkii A s sLabg n
Ref er eandthensliokt he ALi sto button.

The figure elow lists asummary ofnternational measurement standattle newly addedocal
measurement standar@sndthe control standargdsorted byelementandtheérc or r espondi ng
Our Lab IDnumbes.

If you need to change tlassignedsotopc valueof eitherinternational or local measurement
standardshighlight that standarcand isotopéo be changetht he | i st amhén cl i ck i
enter thenew value in thé&inalDeltafieldandc | i ck A Saveo.

45



Edit | Add  Delete | Close

Delta 2H 0
Delta 2H -189.7 .
Delta 2H 470 c reference materials
Delta 2H 0

= A27 5

hy Lab Standard 1 Delta 2H -4.1

My Lab Standard 2 Delta 2H -189.2

T In . e *I'\.H_F LI

GISP Delta 180 -24.78

SLAF Delta 180 -BRE

WSRO 2 Delta 180 0

Sl ~CrEr e =L

My Lab Standard 1 Delatsl 007

My Lab Standard 2 Delta 180 -24. 76 )

M_I,I Contral Standard Delta 120 -933 —T

Final Delta: {0 I

Exampleof our newly added dally use measurement standards and a control standard

VERY IMPORTANT NOTE ABOUT MEASUREMENT STANDARDVALUES

Editedlaboratorymeasurement standardluesaffectonly futureresultsandsamples that have
notyetbeen normalized ansored

Previouslynormalized andtored results are nohanged retroactivelyndtheyretainall of the
normalization parameters attte assignedsotopicstandardrzaluesthat wereusedat the timeof
their normalizationprocessingPrior data normalizations atieereforeprotected.
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SampleAnalysis Templates
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8.1 Sample Analysis in LIMSor Lasers

Now that wehave learnetb add CustomerandProject samplegto LIMS for Laserswe can
begin toprepareandanalysenvatersampleson an LAS instrumenthrough the use of instrument
Analysis Templategalso known as sample lists, queues, or sequence run files)

AnalysingLAS samples usind.IMS for Lasersfollows a general8-Step procedure

1.
2.

3.

Adding the customersamples to ainstrumentAnalysisTemplate(or queus.
Creatingand prining a listfor sample preparation (e.qg. filling vials) atrdnsferringhe
sequenceo theLos Gatos Researdr Picarrodata acquisition and contrsbftware
Measuing unknownsamplesat leastwice (onaLos Gatos Researdr Picarro, and
importing the measuredsotopicdatainto LIMS for Lasers

Correcing importedresults forbetweersamplememory angbr instrumental drift
Normalizng the sampleso the VSMOWSLAP scals usingcalibrateddaily-use
measurement standards

Evaluaing the results for errordor consistency among ruptsackingthe Gontrol
standargperformance

Checking andstoring the accepta@sultsof two or moresamplerepeats

Reporing final results to the Customean hard copyor Excel

My Laboratory  LIMS for Lasers @

Sample Information Analyses in Progress

Yiew Projects --» Create a Sample List --» Import Data From

Import a Mew Project Find a Sample --»
From Excel Submission e Apply Data Mormalizal

Inztrumentsz

Create a New Project I < Tt Evaluate

Add / Edit a Customer |

Analyses in Progre

Print Sample

Back to In Progress

- . - Print / Save
View / Edit Information Analyses in Progres

about Sample Analyzes

tore Final Results
to Projects

Track My Lab QA/QC

Water
Resources
Programme

Workflow pathin LIMS for Lasers
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8.2 The Importance ofAnalysis Templates

LIMS for Laserssomes with defaulinalysistemplates fot.os Gatos Resear@ndPicarro
instruments. These templatesredesigned and testéd obtainhigh qualityresults check for
problematicanalyse$ased orthe samplewater yield correct forbetweersample memory,
check and correct for instrumental drdtydto normalize the results of the unknown samples to
the VSMOW/SLAP scale using calibrated laboratory standakdsontrol standards used to
monitorresultsandto reportlong-term LAS performancdor QA/QC purposes

Systematicanalysistemplatefoundeduponthe Principles of IdenticalTreatmerif! arewell-
known togive the best resultsFurther,suchsystematicemplatesnakeit easer for operatorso
identify problems~vhenchangesn sampleanalysispatterns arebserved

In LIMS for Lasess, we highly recommend usinthe 9-injectiorrignore-4 analysistemplate as a
starting point forall LAS instrumentdrom Los Gatos Resear@nd Picarro. As LAS instruments
improve, usersanexperiment withtemplates taweakperformancdor their ownneeds and
instrumens, or to improvesample throughpuiy experimenting witifewer injectionsand
ignored injectionge.g. 6 injectios-ignore 3) Analysis templates remain fully customizable tq
the user preferencebhe settings recommendedin this manual areintentionally

conservative in order to obtain the bespossibleresults from all generations of laser
instruments.

At thelAEA, as arexamplevariousLIMS for Laserstemplatesvere createdor low latitude
watersandcontain bracketethboratorystandards withelativelyhigh t values or for snow and
ice sampleshatuse a set of bracketed tabtorystandardsvith low U values or for templatesof
differing numbers of samples, likdang (60 sample)or short(10 sample) autorun®r for
conducing local measurement standaxdsibration

WhyWeNeedSystemati@nalysisTemplates
There argwo hardwarefactors thatonstrain tie length ofan LAS analysigemplate

1 Sample mjectionport septum failure Septa mayleak orfail after300 to 800 injections
depending on therandandthe quality.

1 Syringe failure Microliter syringescanfail afterasfew asa dozerinjectionsto over
2000 injectionsGenerally the higher the dissolvesblids (TDS) contentof the samples
the sooner the syringeill fail from saltprecipitationjammingof thesyringe barrel

As a result, ifs recommendethatLAS autaunstotalno more thab00to 800injections,after
which the septurmustbe changedThesyringeshould always benonitoredfor signs of failure.
Syringe degradatiois manifested by decreased sampi®©Hields ormostLAS instrumend, in
compaisonto newsyringeperformance

There aréwo instrumentaktonstrains that impacthe quality of LASsample analysis templates
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1 Betweensampleficarryoved or memory this isresidualcontaminatiorfrom prior
samplewater molecules in the laser cavity &ordransfer lines between adjacent
samplesThisrequires multiple injections of the same sample to overcome the memory of
the previous samplén most LAS instrumentbetweersample memoris less than 1o
2 per centafter3 or 4 sequentiasamplenjectiond®®. Memory orrectionsrequire
discardingtheresultsof the first 3or 4 (or morg injections calculaing and correghg for
memony®, or by averaging théast3- 4 of 9 or mordnjections”. Betweensample
memorycorrectiors, whatever the approataken areverytime consuming t@erform
offline in Excel.

1 Instrumental drift. The eadstLAS instruments were prone to temperature deperatent
randominstrumentabrift over the course ofreautaunt”. Because LAS instruments do
not use a comparative reference ljes anIRMS to counteactthis, drift (in either
direction) in thdinal delta resultsnay beobservedTo overcome this, mo&#AS users
placed small groups of unknown samplest¢® sample¥ betweergroups oflocal
laboratorystandards, anttheyu s e fAbr acketed nor mgorngzati ono,
drift hasoccuredbetweerthesesmall groups of samples and standards over short time
periods (hours) Alternatey, unidirectional linear drifmay beobserved in some LAS
instruments, allowing users to apply a linear drift correction to the entire autorun with no
need for sampl e a n Hither waly, astrienentadrift fobrecteoisk et i n g o
time consuming t@rocess offlinen Excel.

Whereastie physical constraints septa and syringgequire routine instrument maintenance as
described in thesermanuals froneachLAS suppliet LIMS for Lasershelps deal with
identifying and correctig for three oftheseissues as described below

Poor Injections- LIMS for Lasers

The failure of syringes and sepitien result ifnow or poorly reproducible kD yields in the
LAS cavity, as reported by the instrument softwadéderlaser instruments exhibitsagnificant
change irisotopic compositiothat ispartly dependent owater vapour contentherefore
preciseandconsistehsamplewater injectios remaincrucial. While mechanicahardware
failure like ajammed syringenay beobvious,less obviousrethosebad injection®r variable
sampleyields thatoccurwhenvials are insufficiently or oveifilled, or if the syringe is
performing poorly A few poorsamplenjectionsamongmanyhundreds of injectionsan be
difficult to identify by scanninchundreds ofows ofcommaseparated@SV) data in Excel.

To screen for poor injecti@nall impored LAS datafiles are checketby LIMS for Laserdo
ensure HO yields are consistent across gwaun. This is done bgheckng thatindividual
injectiors are within85 percentof themeanH-,0 yield. Resultsfalling outsidethis limit are
flaggedandther sample I3 displayed, along with arningthat the autorun maye
compromisedy septim or syringe failureThis giveshe LASoperatora chance talouble
check the instrumenthardwareandpossibly reanalysthe samplebeforeerroneous results are
reportedto the customer
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This H,O-basedscreeningnethod is not foeproof. Evenif there are nerroisreported users
shouldquickly scanH,0 yield summaries in theIMS import for obviousisotopicoutliers

BetweerSampleMemory- LIMS for Lasers

Betweenrsample memory ihIMS for Lasersis quantified using twdocal measuremergtandard
pairsthatdiffer greatly in theii values and are sequentially spaced multiple times throughout
theautorun A measurement standandth a substantially different valueis followed bytwo
successive vialef the secondtandardn order tocalculae betweersample memoryThe
memorycorrections fostandardsetsin the autorurareaveraged, andreapplied to all samples
in theautaun. LIMS calculatedbetweersamplememory usingnly finorrignored injectionsof
sample andtandard.

The advantagt this approackarethatmemorycorrectiors areaccuratelycalculatedusing
repeatinggroupingsof two referencesvith widely separated delta valugsoughouthe entire
autaun, notinconsistentlyamongt pairs ofdiffering sampleshavinglarge orsmallisotopic
compositiondifferencesFurther,it does not matter how many injections ignored, becthese
betweersample memory correctiaa well quantifiedandfollows Principles of Identical
TreatmentThedeterminedneanbetweersamplememorycorrectionis applied to all samples
analysedegardless otheir measuredsotopic compositionRegardlessas a matter ojood
practice we recommend ignoring the first 4 injectiomghichresulsin thelowestbetweenr
sample memoryusually< 1 percent) See Chapter 11 for details on these calculations.

Instrumental Drift in LIMS for Lasers

Temporalinstrumental drift inLIMS for Lasersis quantifiedusinga least squareegressiorof
analysistime versusone or moreneasurement standarithst occuthroughoutheautorun The
drift correction( r e p o r tper dour) iMeteéminedandapplied tothe samples. However,
LAS instrumental drift is1ot oftenlinearoverlong autorung>2i 3 hours) andinstrumentadrift
maybeinconsistent amonigboratorystandardsvithin an autaun (onestandardirifts

positivdy, the other negativg). Thereforethisregressioroftengivespoor statistial confidence
(e.g.low R? values).

Regardlesd, IMS for Lases gives usersheoptionto check folinearinstrumentadrift using
one or mordaboratorystandardsOnemeasuref confidenceof whetherto applylinear drift
correction isvhendrift is stronglylinear (e.g.R? >0.6) andoccurringin the same directiofe.g.
all drift positively)for two or moreof themeasuremergtandardsOnly thencana linear drift
correction be appliedith anyconfidenceWhile lineardrift correctionis optional,the use of
fbracketeddata normalizatiom(defaultsetting is generally been observed at the IAEAgioe
better results.
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8.3 Using Default Analysis Templates

The following sectionslescriban detail thedefaultanalysistemphtes forlLos Gatos Research
and Picarro instrumengs usedn LIMS for LasersThesedefaulttemplates were designéalbe
robustandweretested to produce the best possible resaitall generations of LAS
instrumentsFurther theywere optimized to obtain accurate determinations of betsapiple
memory,optionally quantifyinstrumental drift, antb applybrackete standard andampledata
normalization.

The defaulLIMS for Lasersanalysistemplates are illustrated table formatandsequential
samplevial analysidayoutfor bothLos Gatos Resear@nd Picarranstrumentsfollowed by
individual section®n setting upand usinganalysistemplategor eachinstrument

Whereas sers are free to design their own analyses templaeeprovided default templates are
a good place to get started.
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Table 1.Default 30-sampleAnalysis Template for Los Gatos Research linuments.
Samplesarearranged sequentially positionsli 30 of Tray 1(front tray) in the CombPAL
autosamplerLaboratory standards, contsthndardsand conditioning samples are arranged in
Tray 3(reartray), eachin theirown row.The ecommended analysis procedure is 9 injections
per sample, ignamng the first 4. This template contains 68 rogf® injectionseach= 612
individual injections Analysis time withav1/v2 Los Gatos Researchstrument is-20to 30
hours. SeeFigurefor vial layout List # is the order in which samples are analysed.

Sample Vial Pos List# LIMSfor Laserg~unction
Deionized Water 3-28 1 InstrumentConditioning
Deionized Water 3-28 2 InstrumentConditioning
Hight Standard 3-10 3 BetweenSampleviemory
Lowdl Standard 31 4 BetweenSampleMemory
Lowu Standard 3-2 5 BracketedNormalization
Hight Standard 3-11 6 BracketedNormalization
Hight Standard 3-12 7 BracketedNormalization
Sample 1 1-1 8 Unknown Sample
Sample 2 1-2 9 Unknown Sample
Sample 3 1-3 10 Unknown Sample
Sample 4 1-4 11 Unknown Sample
Sample 5 1-5 12 Unknown Sample
Sample 6 1-6 13 Unknown Sample
ControlStandard 3-19 14 QA/QC

Hight Standard 3-10 15 BetweenSampleviemory
LowU Standard 3-3 16 BetweenSampleMemory
Lowu Standard 3-1 17 BracketedNormalization
Hight Standard 3-11 18 BracketedNormalization
Hight Standard 3-12 19 BracketedNormalization
Sample 7 1-7 20 Unknown Sample
Sample 8 1-8 21 Unknown Sample
Sample 9 1-9 22 Unknown Sample
Sample 10 1-10 23 Unknown Sample
Sample 11 1-11 24 Unknown Sample
Sample 12 1-12 25 Unknown Sample
ControlStandard 3-20 26 QA/QC

Hight Standard 3-10 27 BetweenrSampleMemory
Lowl Standard 3-2 28 BetweenSampleviemory
Lowu Standard 3-3 29 BracketedNormalization
Hight Standard 3-11 30 BracketedNormalization
Hight Standard 312 31 BracketedNormalization
Sample 13 1-13 32 Unknown Sample
Sample 14 1-14 33 Unknown Sample
Sample 15 1-15 34 Unknown Sample
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Sample 16
Sample 17
Sample 18
ControlStandard
High t Standad
LowU Standard
Lowl Standard
Hight Standard
Hight Standard
Sample 19
Sample 20
Sample 21
Sample 22
Sample 23
Sample 24
ControlStandard
Hight Standard
LowU Standard
Low Standard
Hight Standard
Hight Standard
Sample 25
Sample 26
Sample 27
Sample 28
Sample 29
Sample 30
ControlStandard
Hight Standard
LowU Standard
Lowdl Standard
Hight Standard
Hight Standard
Deionized Water

1-16
1-17
1-18
3-21
3-10

3-2

3-11
3-12
1-19
1-20
1-21
1-22
1-23
1-24
3-19
3-10

3-1

3-11
3-12
1-25
1-26
1-27
1-28
1-29
1-30
3-20
3-10

3-3

3-11
3-12
3-28

35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68

UnknownSample
Unknown Sample
Unknown Sample
QA/QC
BetweenSampleMemory
BetweenSampleviemory
BracketedNormalization
BracketedNormalization
BracketedNormalization
Unknown Sample
Unknown Sample
Unknown Sample
Unknown Sample
UnknownSample
Unknown Sample
QA/QC
BetweenSampleMemory
BetweenSampleviemory
BracketedNormalization
BracketedNormalization
BracketedNormalization
Unknown Sample
Unknown Sample
Unknown Sample
Unknown Sample
Unknown Sample
Unknown Sample
QA/QC
BetweenSampleviemory
BetweenSampleviemory
BracketedNormalization
BracketedNormalization
BracketedNormalization
End Wash
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Vial Layout for Default Los Gatos ResearctAnalysis Template

Tray3 Row1 Low U Standardk3
Tray3 Row2i High G Standardk3
Tray3 Row3i Control Standardi x3

Tray3 Row4i DI for wash

Tray Il Sequential unknown samples
placed from position 1 to 30

See Tabld for descriptions

Layout of Samples dros Gatos ReseardbombPAL Front and Rear Tray

Note: In thisLos Gatos Resear@nalysistemplate thevials of eachlocal measurementandard
andcontrol standarctontain ~1to 1.5mL of water.Triplicateredundancyf local measurement
and controktandardss intentionalin orderto avoidrelianceon a singlestandardvial andto
ensure the best posahDA/QC. The volume dhe dailylaboratorystandardvaterconsumed
peranalysistempkteis 3 to 4 mL, and waslesigned t@orrespond talaily standard ampoules
availableto userdrom the USGS and IAEA (See Appendix
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Table 2. Default 26sampleAnalysis Templatefor Picarro Instruments.

Thesamples|ocal measuremestandardsandcontrolstandardsare arranged sequentially in
positions 132 of Tray 1 The ecommended procedure is 9 injections per sample,irgnibre
first 4injections Thistemplate containsZ¥owsof 9 injectionseach= 288 individual injections.
Analysis timeusing the Picarr@L1102i is~32 hours.List # is the order in which samples are
analysed.

It is stronglyrecommendethatPicarroinstrumentsarepre-conditioned withli 2 deionized
water samplesnmediatelyprior and followingthe autaun (usingthe Coordinatorsoftware.

Sample Vial Pos List#  Function

High U Standard 1-01 1 Memory/Normalization
LowU Standard 1-02 2 Memory/Normalization
Lowu Standard 1-03 3 Normalization

Sample 1 1-04 4 Unknown Sample
Sample 2 1-05 5 Unknown Sample
Sample 3 1-06 6 Unknown Sample
Sample 4 1-07 7 Unknown Sample
Sample 5 1-08 8 Unknown Sample
Sample 6 1-09 9 Unknown Sample
Sample 7 1-10 10 Unknown Sample
Sample 8 1-11 11 Unknown Sample
Sample 9 1-12 12 Unknown Sample
Sample 10 1-13 13 Unknown Sample
ControlStandard 1-14 14 QA/QC

Hight Standard 1-15 15 Memory/Normalization
LowU Standard 1-16 16 Memory/Normalization
Lowu Standard 1-17 17 Normalization

Sample 11 1-18 18 Unknown Sample
Sample 12 1-19 19 Unknown Sample
Sample 13 1-20 20 Unknown Sample
ControlStandard 1-21 21 QA/QC

Sample 14 1-22 22 Unknown Sample
Sample 15 1-23 23 Unknown Sample
Sample 16 1-24 24 Unknown Sample
Sample 17 1-25 25 Unknown Sample
Sample 18 1-26 26 Unknown Sample
Sample 19 1-27 27 Unknown Sample
Sample 20 1-28 28 Unknown Sample
ControlStandard 1-29 29 QA/QC

Hight Standard 1-30 30 Memory/Normalization
LowU Standard 1-31 31 Memory/Normalization
LowU Standard 1-32 32 Normalization
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Vial Layout for Default Picarro Analysis Template

Default20-SampleAnalysis Template
andvial layout, shown for Picarro
CombPAL Autosampler

Blue capped vials are unknown
samplesRed capped vials are
laboratorystandardsndcontrol
standardscorresponding to the layout
shownin Table2.

Above:Front Tray of PicarroCombitPAL Liquid Autosampler

10

Default20-SampleAnalysis Template and vial
layout, shown foPicarroG-2000Autosampler.

9

8

Blue capped vials are sampl&ed capped vials
arelaboratorystandardeindcontrolstandards
corresponding to the layout shownTable2.

7

@)
OPPDD 2

©© 2)0)>»Y

35
©C
(o [ 1%

‘». ‘
.‘e

()

Above:Tray of the Picarro @000 Series
Liquid Autosampler
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8.4 Creaing a NewLos Gatos ResearcB0O-SampleAnalysis Template

SO.

1. FromtheLIMS MainPage, open fASpeci al Featur e
2.Click on AAnalysis Templ ateso
ZE| Design Templates 2
List |14]4] ] | | A | Close |
Last Edit:| ¢
General Information L
M ame: | Description:| ’
Instrument: | [+]
Sample Information Printing
Sample for Unfiled Positions: %) Print sample list
3 Print sample list and multi-sheet template

Click on fAAddoOo

Under @ Na meéedantdescnpiior (e.glos Gatos Resear@D Samples)
Under Descriptioni addrelevant additional detai(e.g. whichStandard used)
Under Instrument, choositd 1oz Gatos Research

Noohkow

used, for example, wheonly 20 samplesre added ta 3Gpostion templateThisfield
cannot be left blank.

8. Number of injectionper samplesetto 9.

9. Cl i ck .ASaveo

The ASample for Unf i |-1(aedmneanplélhicdansyis def aul

10.0Oncesaved,t h e A fiel oemrot beedited only thedescriptionandotherfields can

be edited. e template can ldeletedand recreatedn ca® of a mistake.

Zgl Design Templates 3
List M|«] LER 30 Samples | » [+1] Edit ¥ial & Tray Positions | Duplicate | Edit Delete | Close
Last Edit:| 201241 10:31:07
General Information ¢
Mame: |LGR 30 Samples Descriptior: [LGR 30 $amples using Lab Std 1 af 2 with Control I
Instrument: [ [+]
Sample Information Printing
Sample for Unfiled Positions: [w'1 [ ] ey Print sarnple list
MHumber of injections: IS_ 3 Print sample list and multi-sheet termplate
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Los Gatos Researcdample Layat and Instrument Run Sequence

The analysis sequencelotal measuremestandards, contratandardsandtheclient samples
are seupby clickingt h ¥ialAssa nd Re f luttoa kb e s tvalrPa® dénoteghe vial
positionof the sample or measurement standiaithe trayof theinstrumentiquid autosampler

Cli ckiVialPosan di Re f e kiMfar Easecsbrings upthe Los Gatos Research
AnalysisTemplate Wizard:

LIMS &3

LIMS has identified a Los Gatos Research template.

LIMS can create a template like tHa\used at the IAEA having the following
features:

1. Analyzes 30 unknown waters,

2. Uses 2 reference waters (one isctopically 'heavy', with a higher delta value,
and one 'light', with a lower delta value) that are interspersed among

unknowns.

3. Uses a control sample as a quality control analyzed daily.

4, Sample analysis tirme is about 22 hours (with 49 total ports).

5. Delta values are normalized using the two reference waters,

6. You will need to provide the QurLablDs of the 'heavy' reference, the 'light’
reference, and the cantrol (if used).

Create template like that used at the IAEA, which you can subsequently modify?

Click Mo to create and design a different template from the beginning.

Yes | | Mo | | Cancel

Clickingh No 0 presents t he (ifyamwanid dedigniafromm sceatchly t e mp | ¢
For now, choose yes.

Before going @irther with template construction, you will needcktwwthe Our Lab IDs of the
local measuremenrdtandardgandcontrolstandargi andtheir correspondingi WO number s.

If you do not have treee  fuMbers at hand, go back to the View Projects button on the Main
Page TheLIMS Projectfor laboratorymeasuremerdtandardsis al | ed A LabndRef er en
hasOur Lab ID place holdersanging from W31 to W-69.

Recall h Chapter6.4thatwe created a higfl) laboratory measurement stand@id-31), a low
(U) laboratory measurement stand@id-32), and a control standard (88). We will use these
threelaboratory measurement standaadsan example fahenewlLos Gatos Researdmalysis
Template Oncefi Waumbersare notedproceed to the next step.
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Go backor stay in Special Feature§ Analysis Template$, andchoosethelLos Gatos
Research e mpl ate to be created from the ALiIisto bu:

Cl i c [Edit¥ial anil Tray Positiols, and t hen click AYeslws on t he
Gatos ResearcB0-sample template.

= Design Templates =]
List |14/« LG 30 Samples [+ [+1] Edit ¥ial & Trap Positions | Duphicate | Edit | Add | Delete | Close |
Last Edit:| 2012-11-02 10:31:.07
General Information b b
Mame: |L|3F| 30 Samples Description: |L@FR 30 Samples uzsing Lab Std 1 and 2 with Contral
Instrument; [L (=]
Sample Information Printing
Sample for Unfilled Pozitions: H (& Print zample list
Mumber of injections: ’9_ (3 Print sample list and multi-shest template

LIMS recognize we created \AB3 asour ControlStandard C1| i ¢ de caficé K you do not
want to add a control standard

LIMS el

There is one sample in the Table of References that qualifies as a control sample.
A control sample has the following characteristics:
It has a delta value for one isctope of -999 %5, and the delta value of the
other isotope must either not exist or must be -999 %, (Commenly, only the
delta 180 value is added as -999 % to the Table of References, and the delta
2H wvalue is omitted.)

The sample identified as a valid control sample is W-33,
Do you want to select W-33 as your control sample?

If not, choose Cancel to exit so that you can add the desired control sample to
the Table of References,

Ok ‘ I Cancel
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LIMS -- Lower Delta Reference

ik d

There are 7 samples that can serve as the higher oK
delta reference. They are:
Cancel
W-5 VSMOW 0 ]
W-8 VSMOW2 0 ]
W-31 My Lab Standa  -41 -0.07
W-32 My Lab Standa  -189.2
-24.76
W-6 GISP -189.7
-24.78
W-9 SLAP2 4275  -555
W-7 SLAP -428 =SEE

Enter the integer portion of the CurlablD to select
one of these samples.

Click Cancel to exit.

31R

In the above dialog, Lab Standard3¥ is to beassigned athehigher deltdaboratory
measuremergtandard.Intheb o x e n taedrtherd B 1L 0 k. A OK O

LIMS -- Lower Delta Reference

=

There are 6 samples that can serve as lower delta

reference. They are:
W-7 SLAP -428 555

W-a SLAP2 4275 -555

W-6 GISP -189.7

-24.78

W-32 My Lab Standa  -189.2

-24.76

W-8 VSMOW2 0 0

W-5 VSMOW 0 0

Enter the integer portion of the OurLablD to select
one of these samples.

Click Cancel to exit.

32 R

In the above dialoghelower deltalab standard is \AB2. In the boxe nt €& tABe n
and a message shows tlmvLos Gatos Researdbmplate has been created.

LIMS

22 |

l i An LGR template has been successfully created.




Click

new

templ at e

==] LGR. 30 Sample
List [14]« 71 [ »|m

¥ial Pos: |1-
List #: a

+ Sample or Fldating Ref

E3

Edit \ Add Page

Delete Page ‘ LClose |

A bz [1-2
Ligt #: 9

4 Sample or Floating Ref

Yial Pos: [1-3
List#:1 10

21 Sample or Floating Ref

. Fixed Fef |:E| . Fived Ref |:E| . Fined Ref |:E|
3 Empty 3 Empty 3 Empty
¥ial Pos: [1-4 ¥ial Pos: |15 Yial Pos: 1B
List#: | 11 List#:| 12 List#:] 13
# Sample or Floating Ref 1 Sample or Floating Ref # Sample or Floating Ref
. Fived Ref |:E| .} Fived Fef |:E| . Fived Ref |:E|
3 Empty ' Emply 4 Empty
Yial Pos: |17 Yial Pos: |15 Yial Pos: |19
List #: 20 Ligt #: | List#:| 22
) Sample or Floating B ef # Sample ar Floating B ef *1 Sample or Floating Ref
JFuedPel [ [3]| JFwedRel [ [5]| 2FwedRel [ 5]
3 Empty - Empty . Empty
¥ial Pos: [1-10 ¥ial Pos: [1-11 Yial Pos: [1-12
Lizt #: k] Lizt #: L] Lizt H#: 2R
) Sample or Floating Ref 2 Sample or Floating Ref 2 Sample or Floating Ref
) Fixed Ref |:E| . Fived Ref |:E| ) Fied Ref |:E|
3 Empty . Empty - Empty

There aref fipages in the newLos Gatos ResearcB0-sampleAnalysisTemplate(12 entries per

page)

OnPagel, weseel2 samplsfor Tray lalong withtheirvial positions List # refers to the
analysissequenceHerg the first sample ifocatedin Tray 1,vial position 1, but iistheeighth
sample to beneasuredafterour measurement standartdelow).

TheVial PosandList # correspond tohe layoutshownin Table 1By c |
next to the page number, \firrd the last sampleSample30) occurs on Page @/ial Pos 1-30,

List # 61)

cking the

FromPage Sonward we sedheentries folocal measuement standardscontrolstandardsand
DI washeslisted inturn. The ist # shows the occrencein the run sequend@able ). The first
two samples rum this Templatearedeionized watesamplegor instrument conditioningand

theyare foundon Page 7 (List #1 an¢R).

This pagelayoutmayseema bitconfusingcompared tsequential listinglike Tablel;
however this layout isvery flexible tolatermodification.For example, if we warmdto createa
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smaller20-sampletemplate weonly needtoc | i cuplicaf®bhendelete Page 3 and a few
otherentries on Page @o List #46 and save it.

Thepagelayoutmaybe constructed sequentialige in Table 1 butit is lessflexible since
duplication andnodificationwill requirecompletererumberingof many entriespanningover
several pages

Fortunately goodperforminganalyticaltemplatesonce created needrelybe changed.

63



8.5 Creaing a Picarro 20-Sample Analysis Template

1. FromtheMainPage, open ASpeci al Featureso.
2.Click on AAnalysis Templ ateso.
3.Click on nAddo
ZEl Design Templates =3
List [ 14]«] [»] | | Add | Cose |
General Information test Edit.l 4
Marmne: | Descnption:| ’
Inztument: | El
Sample Information Printing
Sample for Unfiled Posifiors: Wil T4 ] (+ Print sample izt
(" Print sample ist and multi-sheet termplate
4. Under ANameo, type a s hSampge).description (e.
5. Under Description adddescriptivetemplatedetails.
6. Underl nstrument , choose fAPO0 for Pi carro.
7. The ASample for Unf i I-1(a@eddmnyeanplélhiscdansgis def a ul

used in the case, for example, where dlysamples are added t@@position template.
This field cannot be left blank.

= Design Templates [ ==

- Picarro 20 Sample - ‘ Save | Cancel _

Last Edit|

General Information
Name: [Picaro 20 Sample Description: [Ficaro 20 $ample using Lab Std 182 Control

Instument: [F [+] T

Sample Information

Sample for Unfiled Positions: fwid T (& Print sample list

(" Print sample list and multi-sheet template

Printing

8. Clickh Savebo
9. Once saved, the template fANamed cannot be
can be editedlThetemplatemaybe celetedor editedf a mistake was magéelow

=] Design Templates [ == ]
List [W[4] Picana 20 5ampls [+ [1] Edit ¥ia1 & Tray Positions | Duphicate | Edit Add | Delete | Close |
Last Edit: | 201241 103641
General Information
Name: [Picarro 20 Sample Dieseription: | Picara 20 5 ample using Lab Std 1 ntrol
Instrument: [P =]
Sample Information Printing
Sample for Unfiled Positions: (&3 Print sample list
(" Print gample list and mulki-sheet template
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Picarro Sample Layat and Instrument Run Sequence

The run sequenagf all samples, standards, and contahdardsare set p

Referenceso dialog.

iVial tPds @nd i

ClickiVielPssan di Re f e kiMfar easesbrings upthe AnalysisTemplate

construction Wizard:

LIMS
LIMS has identified a Picarro template.

LIMS can create a templat® e that used at the IAEA having the following
features:
1. Analyzes 20 unknown waters,
2. Uses 2 reference waters (one isoctopically "heavy', with a higher delta value,
and cne 'light', with a lower delta value) that are interspersed armong
unknowns.
3. Uses 3 control samples as quality contrels analyzed daily.
4, Sample analysis time is about 22 hours (with 32 total ports).
5. Delta values are normalized using the two reference waters,
6. ¥ou will need to provide the OurLablDs of the ‘heavy' reference, the 'light’
reference, and the cantrol (if used).

Create ternplate like that used at the IAEA, which you can subsequently modify?

Click Mo to create and design a different template from the beginning.

Yes | | Mo | | Cancel

Before going further witthetemplae construction, you will need taowthe

OurLabID orii Wo

n g, ofthelocal measurementandards (anthe control standargl

If you do notknowt h e @ WO n u ramdgorback to YiewrPoojedts on the Main Page.
The project for | ab st aandcentaidsgrepomilatedplace e d
holders ranging from V381 to W-69.

Recall h Chapter6.4,thatwe created a highifzalug lab StandardW-31), a low (i valué lab
standard (W32), and a controltandard (W33). We will use these thremeasuremerdtandards
as an example fahe new Picarro 2@ample template. Onewted proceed to the next step.

Go backor stay in Special Featurds Analysis Templateg, andchoosehe Picarro template
tobecrat ed from the ALIisto button.
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=S| Design Templates (g2
List | M|«] Picana 20 Sample | » [»1] Edit ¥ial & Tray Positions | Duplicate | Edit Add | Delete | Close |
Last Edit:| 20121102 10:36: 41
General Information
M ame; |F'ic:arro 20 S amnple: Drescription: |Pi6 020 Sample uzing Lab Std 182 Cantral
Instrumerit: [P [~
Sample Information Printing
Sample for Unfiled Positions: [w'1 [ ] &) Print sample list
{3 Print sample list and multi-sheet tamplate

Cl i c [Editvial and TrayPostionso, and then click AYasanplet o cr e
template:

LIMS | 23|

LIMS has identified a Picarro ternplate.

LIMS can create a template like that used at the IAEA having the following
features:

1. Analyzes 20 unknown waters.

2. Uses 2 reference waters (one isotopically 'heavy', with a higher delta value,
and one 'light', with a lower delta value) that are interspersed among

unknowns,

3. Uses 2 control samples as quality controls analyzed daily.

4. Sample analysis time is about 22 hours (with 32 total ports).

5. Delta values are normalized using the two reference waters.

6. You will need to provide the OurLablDs of the "heavy' reference, the 'light’
reference, and the control (if used).

Create temnplate like that used at the IAEA, which you can subsequently modify?

Click Mo to create and design a different template from the beginning.

| ves || No || cCancel |

Alternately, ¢ i cki ng ANoO pr es eandysigemplat(if yosveanttowi t h a bl
construct a template from scratch)

Next, LIMS recognizeghatwe created \AB3 asouroptionalCo nt r o | Standar d, Cl i
click cancel if you do not want to add a constdndard
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LIMS -- Higher Delta Reference

g

There are 7 samples that can serve as the higher
delta reference. They are:
W-5 VSMOW ] ]
W-8 VSMOW2 ] 0
W-31 My Lab Standa  -4.1 -0.07
W-32 My Lab Standa  -189.2

-24.76

W-6 GISP -189.7

-24.78

W-9 SLAPZ2 -4275  -555
W-7 SLAP -428 -55.5

Enter the integer portion of the OurLablID to select
one of these samples.

Click Cancel to exit.

31k

a4

In the above dialog, Lab Standard3is& si gned as the isotopically
box entaedthei B1 ok @A OKO

LIMS -- Lower Delta Reference

£ |

There are & samples that can serve as the lower

delta reference, They are:
W-7 SLAP -428 -55.5

W-9 SLap2 4275 -555

W-6 GISP -189.7

-24.78

W-32 My Lab Standa -189.2

-24.76

W-8 VSMOW2 0 0

W-5 VSMOW 0 0

Enter the integer portion of the OurLablD to select
one of these samples.

Click Cancel to exit.

32k

hd

I n the above dialog, -32.e Iind itghhd ebr@dx || adontsd ra nfd A
and a message shows the Picéeroplate has been created.

LIMS I

=

! i A Picarro template has been successfully created.
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Click AOKO and PicanreAndlysidtempateidetais appean
=3| Picarro 20 Sample =
Lit [/« 270 |m Edit | AddPage | Delete Page | Close |
Yial Pos: [1- Vil Pos: [1-14 ¥ial Poz: [1-15
Ligt #: 3 Lizt #: 14 Ligt #: 15
2 Sample or Floating Ref y 3 Sample or Floating Ref . Sample or Floating Ref
.} Fixed Fef I:EI &) Fixed Ref u 4} Fixed Ref u
2 Empty . Empty . Empty
Yial Pos: |1-16 Vial Pos: |1-17 ¥ial Pos: [1-18
List#: | 18 List#:1 17 List#:| 18
3 Sample or Floating Ref .} Sample or Floating Ref 21 Sample or Floating Ref
# FiredRef  [W-32  [4] & FiredRef  [w32 |4 . Fixed Ref :EI
- Empty 3 Empty 4 Empty
Yial Pos: [1-19 Vial Pos: [1-20 ¥Yial Posz: [1-21
Ligt #: 13 Lizt #: 20 Ligt #: 1
2} Sample ar Floating Ref # Sample or Floating Ref . Sample or Floating Ref
.} Fixed Ref I:E J Fised Ref I:E 4} Fixed Ref u
2 Empty - Emphy . Empty
Yial Pos: |1-22 Vial Pos: [1-23 Yial Pos: [1-24
Ligt #: 22 List #: 23 Lizt #: 24
21 Sample or Floating Ref 1 Sample or Floating Ref 21 Sample or Floating Ref
.} Fised Ref |:E| . Fiwed Ref |:E| .} Fived Ref |:E|
- Empty 4 Empty 4 Empty

There are 3 pages ingPRicarro 20sample Analysis Template (12 entries per page).

On Page 1, we seklabstandard$ollowed by 8 sampledocatedin Tray 1 listed, along with

their Vial PositionnumbersList # is the analysis sequence

TheVial Position andList # values correspond tioe layoutshown in Table&. By clicking the
Ariogendar r owo

last standard (\A81).

Tip: One useful featureft h e

next t o

Desi gn

page

Templ at e

n is imposition 27 ,vaet isthe et

p &@ exampk,

t he

suppose yodesire60-, 30, and 18sample Picarro Analysis templat&tart byconstructinghe
largest(60-position) template andthen duplicate it to edtb asmaller template.
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8.6 Multi -sheetSamplelLayout Printouts

Thehandson organizatiorof the clientwatersample bottleandthevialsin relation to thdaser

Analysis Template can dedby usinga multi-sheet template printourthis optionalsetting
printsahard copy of thsequencéayoutcorresponahg to theAnalysis Template, andt helps

stafforganizether sample andvials.

Design Templates

[52]

__General Information

LastE -:Iit:|

2012-11-02 10:36:41

Instrumerit: [P [~

M ame; |F'ic:arro 20 Sample Drescription: |Picarro 20 Sample using Lab Std 152 Cantral

__Sample Information

Sample for Unfiled Positions: fo/1 [&]

—

Printing

3 Print sample list

{3 Print zample list and multi-sheet tamplate

Enabling thisoptionresults inthe standardnepagesequencsummarywith additionalmulti-

sheetsampletemplates, illustratedbelow. The20-sampleayout inthe photdoelowillustrates a
templatewith the corresponding sampland standaito bedispensed ito LAS vials.

LIMS printed nalti-sheetemplate for sample organization
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8.7 Adding CustomerSamples to Analysis Templae

In order to adchewsamples t@ LAS analysigemplate(or queue)a customer and theproject
samples must already existLIMS for Lasers(seeChapter6.1).

Forillustrative purposes, we wilanalysehe new projectcontainingwatersamplegrom John

Smith (see Chapter 6dmithsubmitted 20 water samples from 4 locations that he wishes to be
runonaPicarro instrument (full Template) aad.os Gatos Resear¢patial Template)His
samplespan theOur LabID rangeW-94 to W-113 (below).

Select Project Criteria

Name: | |«|  Purpose contains: | |
After (date): | |  Location contains: | |
Before (date): | | [~ Projects Ready To Report

Open Selected Project | Remove a project from the window below by pressi

21 24 2l 24
Submission | LastName Range Purpose
19950101 Test. . . . . . W-1 to'W-2 Watertestsamples . . . . . . . . .
1995-01-01 Reference . . . . W-3 Empty capsule for TC/EA . . . . . . .
1995-01-01 Reference . . . . W-4 CFReflnjsample . . . . . . . . ..
2006-06-06 Reference . . . . W-5toWw-30 International references . . . . . . .
2006-06-06 Reference . . . . W-31toW-69 Labreferences . . . . . . . . . . .
:2012-0718 Seuth . . . . . . W-94 to W-113 John's Test\Watersfor LAS . . . . . .
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8.8 Adding Samplego thePicarro AnalysisQueue

1. Open 1A John o6fer LASefsom th&Peojectpageby double clicking it

2. Cl i ck on ATAdhSDeketeSa nhpilsets o

% Projects | 29 \

o [T [0 [ g pone [ G- |

S amples Print Labels Delta Plot Export Results
Template List -- Add & Delete §amples Print Small Labels Invoice
Find Project By Invoice Ho

General Information

Submission: (20120718 Date Results Feported
Customer: [Smith, John =] Last Changed: |20 2-07-23 10:05:57

Purpose: [ahn's Test Waters for LAS

Location: |El Pasa, Texas

Range: w34 tow-113

Project Comments: |Clisnt wants sample samples rn on LGR and Picaro

Mumber af samples with missing delta values:| 20 of 20 samples
Mumber of samples completed far 2H| 0 and far 180:[ 0

%I Add Samples To Be Analyzed 2012-07-18 Smith 2 |
Add
Samples can be added to the Table of Samples ta be Analyzed.
Select the Template and select 'Add At' the Front of the queue or the End of the queue
Delete

Close

Template: [Picarra 20 Sample - Ficana 20 Sample using LabStd 1 and 2 and Contiol [+

Fin
T

Mumber of non-consecutive sampls repests; -2

For example, for an entry of 2, for 3 zamples named /-7, \W-8, -
and -9, one would have /-7 W8, and W3 on one
template AND W7, W-B, and 'W-3 on the next template

General Information

Mumber of consecutive sample repeats -1
For example, for an entry of 2, for 3 zamples named /-7, \W-8, -
and'Ww-9, one would have samples W-7, W-7_\W-8, W8, w9,

and 'Ww-9 all on one template

Add At

3 Front of the quewe

(=) End of the quaue
[default position]

3. From the ATempl ated pull

AAddoO button on the top

down,
right

4. The samples are nosdded tadhe Picarrd20-sampleanalysisqueue.

choose
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8.9 Adding Sampledo thelLos Gatos ResearcAnalysisQueue

1. Op e n & Test Waterdor LASO from the Rojectpageby double clicking it
2.Click on nmTAedp|l&tRelLetse Sampl eso

§| Projects

o [T [0 [ g pone [ G- |

S amples Print Labels Delta Plot Export Results
Template List -- Add & Delete §amples Print Small Labels Invoice
Find Project By Invoice Ho

General Information —=

Submission: (20120718 Date Results Feported
Customer: [Smith, John =] Last Changed: |20 2-07-23 10:05:57

Purpose: [ahn's Test Waters for LAS

Location: |El Pasa, Texas

Range: w34 tow-113

Project Comments: |Clisnt wants sample samples rn on LGR and Picaro

Mumber af samples with missing delta values:| 20 of 20 samples
Mumber of samples completed far 2H| 0 and far 180:[ 0

E] Add Samples To Be Analyzed 2012-07-18 Smith 2 |

Sarmples can be added to the Table of Samples to be Analyzed q

Select the Template and select 'bdd At the Front of the queus or the End of the queus. Delete
Close

Template: [LGR 30 Samples - LGR 30 Samples using Lab Stdl and 2 with Contral [+ ]

Fon
Ta:

Mumber of non-consecutive sample repeats: -2

For example, for an entiy of 2. for 3 samples named 'W-7, /-8, -
and -3, one would have -7, -8, and W-3 on ong
template AMD W-7, W8, and -3 on the next template

Mumber of consecutive sample repeats: [1
For example, for an entiy of 2, for 3 zamples named 'W-7, w/-8,
and ‘-9, one would have samples W-7, W=7, W-B, W8, W3,
and */-3 all on one template

General Information

Add At

3 Front of the queue

End of the queus
@ E g
(default pasition)

1. From the fATempl at leo®GapsiResearchO wSamphesse.

click on the AAddo button on the top
2. The samples are now added to 3@esampleLos Gatos Resear@nalysistemplate

Remember LIMS analysis templates are unigiee eachinstrument

72



8.10 AAdd Sampleé Options

There areseveralusefulfeaturesont he A Add SaAanalysddeagetdconsidercbefore
clicking i A d shinples to the quelnaitton

ATo and Fr omo
ThefiFfromand T® optionboxesconfirm theLablD range of the samples to be addedhe
gueue By default, all samples in theustomerproject are proposed to be added to the guaille

sampleof John Smitifrom W-94 to W-113.

However, if one wanted tchoosethe firsttero f  Mr Samp hés, one3owdwml d er
the AToo box.

If one wanted taneasure the last ten sampbédis Project onecould enter From 140To 113.
Number of Nonconsecutive Repeat®efault Setting= 2)

TheNumber ofNon-consecutivdRepeats isiormallys e t  tTlois mgéahothe laboratory will
runMr. Smithd s s atwgeih 2 dsfferent vialausingthat analysis templat@ndpreferablyon
different daysFor example, for amall3-sample (1,2,3) project:

Setting= 1 Sample Queue: 1,2,3

Setting= 2 Sample Queue: 1,2,3,1,2,3

Setting= 4 Sample Queut,2,3,1,2,3,1,2,3,1,2,3

Number of Consecutiv®epeats Default Setting= 1)

Changing this to Aighervalue meangsachsampleisqueueditoi gr oups small3 o f or a
sample (1,2,3) project:

Setting= 1 Sample Queudt,2,3

Setting= 2 Sample Queud,,1,2,2,3,3
Setting= 4 Sample Queuet,1,1,1,2,2,2,2,3,3,3,3,4,4,4,4

Using both options,ettingthe Consecutiveandthe Non-ConsecutivéAnalysiso pt i ons t o @ 2
results in:

Sample Queuet 1,2,2,3,31,1,2,2,3,3
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E Add Samples To Be Analyzed 2012-07-18 Smith 22

Add
Samples can be added to the Table of Samples to be

=
St the Tampiote and ecloat Aekd A the Fro tYIhq o1 the End of the que
Delete

Close
General Information
Template: [LGR 30 5amples - LGR 30 Samples using Lab Std1 and 2 with Contral [ <]
o
Ta
Number of non-consecutive sample lepeats u
For sxampls. for an entry of 2, for 3 samples named -7, w-8
and -3, one would have W-7. -8, and -3 on one
template AND W-7. -8, and /-3 on the next template
N mple repeats: 7
For example, for an e F 2 for 3 amp\ o ramed W7 W,

a8 e o T samplss LT T8, W S,
nd /-3 afl on ane template

Add At

) Front of the queue

@ End of the queve
\default positian] $

Add At (Default setting= endof queug

The optionto add samples to tHeont of a queueallowsfast trackng of high priority samples
aheadf thosealreadyin thequeue

For example, ibneis partly througha queueand 5Surgentsamples arrive, we could addthe5
samples fromhaturgentpr oj ect t o the fAiFront of the Queueo

If there are nanmeasuredamples in thanalysisqueue choosingeither option outcome is
identical.

8.11 Removingor Managing Samplefdded tothe AnalysisQueue

Samples added tmn@nalysis Templatgueuecontinue to accumulate as they are addedl all
the samplebave beemeasured and thdirun flagd is set to zeropr aretheyput at the front of
the queue, or deletétbm the queue

There are two ways tbeletesamples fronan AnalysisTemplatequeue This action may be
required,for example if onemistakenly adced sampledo thewronginstrumentiemplate orone
wishesto removesomecancelledsamples

RemovingQueued Samplefom the ProjectPage

If you added samples fromreentireproject toananalysis templatgueug you remove them the

same wayouaddedhem InthePr oj ect pane, <€Addc k& nDreel meptl ea t Sea nhp
The following window opengsandc | i c k fi Del e toétllesamplesfreenthev e al |
specified templatgueue, or alternateliminateselectedsamplesusingthe fiFromod andfiToo

boxes.
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cs] Add Samples To Be Analyzed 2012-07-18 Smith 23

Add
Samples can be added to the Table of Samples to be Analyzed, g
Select the Template and select Ybdd Al' the Front of the queue or the End of the queue. $
Delete
Close
General Information
Template: |F'icano 20 Sample - Ficarnra 20-Sample Lab Ref 1, 2 and Contral El

For
To €
Number of non-consecutive sample repeats: (2
Far example, for an entry of 2, for 3 samples named 'w-7, W8,

and -3, one would have Ww-7 W8, and -3 on one
template AMD -7, -8, and 'W-3 on the next template

Mumber of consecutive sample repeats:

For example, for an entry of 2, for 3 samples named -7, W8,
and "9, orne would have samples w7 W=7 w8, w8, w0,
and -9 all on one template

Add At

3 Front of the queue

() End of the queus
[default position]

Oneclick removal of John Smiths samples frome Picarroanalysis queuwithin his Project
Manual Removaland Editing of QueuedSamples in a Template
A second flexible way to edit aemplatequeue ismanually

1. On Main pageClick onfiCreate Sample List.
2. Now choose thenstrument Analysis @mplatequeuethatyou wish to edit

There are a number of manual editing optianailabe:

Use thefiFindo button to locate specific samplén the queue (useful for long queues)
Move sample(s) up or down gequenceriority by highlightingand movinghemusing
thebluearrow keys

Deletea sampleor group of samples by highlighting teamplecells andclick fiDelete.
Manually edit the number of repedts one or more samplésetflag from Oto >1)
Clea theentirequeuecompletelyby clicking top left hantk to highlightall (as in Excel)
andthenclicking theii Bleted key on the keyboard

Make a backupf aqueue and retrieve ip(ecautionin case of editing errey.

Load the last used sample ligsgfulfor repeating runs without having ¢ to the steps
of addng samplesrom theProject pageagain)

il
il

E

= =4
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List |4 Pizamo 20 Sample Close

D' ezcription: |F'in:arn:| 20-Sample Lab Ref 1. 2 and Contral

Instrument: |Picarra 2130i
‘Right* mouse bufon informatio
available fo column Create Sample List
*Einﬂ 45 ¥ | Delete for Instroment

* Prefie | Sample = Repeats
Make
Z’ B ackup /

95
94
Retrieve
B ackup

7
38
33

100

101

| 10z

103

104

105

106

107

108

109

110

111

112

113
3

Retrieve Last
Sample List

L £\ £ €€ £ £ €5 €55 =

*

LIMS for LaserdManual Sample Queue Editing

8.12 Repeatedbamples in LIMS for Lasers

LIMS for Lasersdefaultanalysispolicy is thatall samplesaremeasuredt leastwice. It is good
laboratory policy to rutwo or morerepetitiors of eachsanple (usingdifferent vials).This
policy maybe manuallyoverridden(seeChapterl2.5.

Thebenefit ofhavingtwo or more analyses the same sampjgomotesgood laboratory

practice helpscatch vial placement errorallows the operator to check the consistency between
two or moreanalyses of the same samielpsidentify problenatic samplege.g.poor repeats)
andallows one tacompare th@erformancef samplerepetitions withcontrol standardsn the

same runThis approachyivesrealisticmetrics of overallLAS performance.

76



8.13 Next Sample Number

ThefiNext Sample Numbeér b uid ldcated inLIMS fiSpecial Featurés. optinalility
allows one to specify the next Our LabfiDmber assigned to newly imported samples. While
this option is rarely needed (e.qg. to fix errorsjs itseful for adding laboratory measurement
standards and keeping them constrained within a sp@@éfirange. Generally it is preferable
and easier teemember measurement standardsrgalow and sequential W numbers.

For example, by defaultiMS for Lasersustomer samples stat\W-1000 (or W-100 in the
exampl¢g. The last default place holder for our lab standards-BOWThis means OurLablD
numbersfrom W-70 to W999 are available to be assigned to new measurement standards

Clicking ontheit Ne x t S a mp buton féveatheenexdW number that will be assigned
to incoming customer samplebere W114 is the next Our Lab ID.

=2] Next OurLabID 3

List 14|« [W] » |v] Edit | Close |

The Our Lab ID congistz of a letter prefis P and the integer zample
number. The 'Mest Sample' below is the nest integer that LIS will
azzigh when logging in zamples.

r'ou may edit the Mext Sample value, but be careful to avoid entering
any value that already exiztz in the databasze becauze vou may corrupt
the databaze.

Ouwr Lab ID

Erefix: |W

D ezcription: |Water

MHext Sample: {114

Suppee we waregdto add 10 new measurement standardswewvant them to sequentially
follow thecurrent laboratory standards (e.g. ending %)/ Firsti note the last W number

shown (heretisW-114) and write it down. to®landclkk Ed i

Save. Next, import the 10 new measurement standards into a new peogextcribed in
Chapter6. They will be given Our LabID numbers-W0 to W-79.

IMPORTANT: Now go back to Next Sample Number option, click edit, and change the number

back to what wasriginally found (here 114). This ensures you doattgmptto overlap pre
existing W numbers.
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9

Running Samples on a Picarro Laser

78



9.1 Creaing a SampleList for a Picarro Instrument

LIMS for LasersreatesSampleLists (sometimes calledequence fileor sample run lis) for

Picarro instrumentd hesesample listaretransferred viaa USB stick or network to thBicarro

laserinstrument for analysighis action iperformedromt he A Cr eat e a
the Sample Information column of the LIM&ain Page.
My Laboratory  LIMS for Lasers 53

Yiew Projects --»

Canpie INTonman "

Import a Mew Project
From Excel Submizzion

\ Create a Sample List -->

Create a Hew Project |

Search For Samples
Uszing Criteria

Add / Edit a Customer |

Print Sample Range

Special Features

Yiew / Edit Information
about Sample Analyses

Analyses in Progress

Impornt Data From
Instruments

Apply Data Normalization

Evaluate
Analyzes in Progress

Print / Save
Analyzes in Progress

Store Final Results
to Projects

Add Stored S5amples
Back to In Progress

Track My Lab QA/QC

ra
e,

A

IAEA

Water
Resources
Programme

Sampl e
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By anexample we will createa sample list for a Picarro instrument.

1. Ensure John Smitk samplesvereadded to the Picarro queue ($d®apter8.5).
2.0n the Main LI MS Saangpel,e cUiisctko AiCr eat e a

3. Choose ndliisako aamdi Pi c asampte quiede ofgasmp | e 0,
Z2] Create a Sample List ld_z-,l 3] Picarro 20 Sample B4
List K l 4 u Picarro 20 Sample | I Close *Right” mouse button inf b i for all col
Name Mass Spec ID ial Pos| Prefit . Sample 5 4 Print
LGR 30 Samples L 10w 1 ki
i 5am 2 102 | 2
y “ mouse button information 103 P 2
ailable for all columns. 3 104 LW 3
Create Sample List 106 |w 95
d |4 | & | Delete | for Instrument 106w 56
3 107 | 57
Prefis | Sample | Repeats 108 |w ag
W 94 2 Make 109w EE]
W a5 2| Backup 110 [ 100
R — !
= 1 Retrieve -
W 97 2| _Baclmp 113 W 103
W 98 2 114w 3
1 ; - 115 [ 3
w 93 2j 116 |w EE]
W 100 2 17w 32
W 101 2| 118 [w 104
‘ 119 |w 105
W 102 2 120 |w 105
W 103 2| 17 |w 3
W 104 2l 1-22 W 107
W 105 2 Retrieve Last 15 1
W 106 2| campleList 125w 110
W 107 2l 126 |w 111
— ! 127 W 12
W 108 4 128 |w iE
W 109 2 | 123 |w 33
W 110 2l 1-30 W H
N ] 1 1-31 W 32
hid m 2 13z |w 2
W 112 2 *
W 13 El
* |

Record: M 1of32 LI

In the sample queyshownabove leftJ o h n  SentiretprojécgW-94 to W113)is queued tderun twice(# of
repeats= 2).

t

he

4. Click on ACr éat el B gadmbgbexohfigrsthe first200fSmi t h 6 s

samples arto be added to theurrentqueueCl i c k . A OK 0O
5. Therun sequencgeontaining the local measuremeténdardsandcontrolstandards
assignedn the templatandS mi tsénipleopers (above, righfigure).
Clickihn Save a.nd Printo
A Windows dialog box opens asking where to save the sé&eplgencést file. Thisis the
CSVfile thatwill be transferred to the Picarmastrument andit should besaved ta
memory stickor to anetwok location whereghe Picarro Coordinatodata acquisition
softwarecanloadthe file.
8. Click iSelecbto save the file tthedesiredocation. Note thesavedfile is in CSV format

~N o

whoseflename i s a concat enaFRoriPon ( & findihedatdolhis me n t

file naming convention helps keep trackRatarrosample lists as they accumulateer time
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Alternately, the run filenaybe renamed to somethingoredescriptive, like Smith

~5| Createa

List M|« Picarro 20 Sample

] b |b1| Close

Samplessv.
'@ Save As -. - &J‘
QQ ‘ <« Wassenaarl » Deskt_op v“f“ Search Desktop pel
Organize ¥ New folder = v @
(@] Microsoft Access —  Name . Date modified Type
(ZL] For_P_0723 143825.csv 2012-07-23 14:38 Microsoft
-
& Downloads
1 RecentPlaces |=
9 Libraries
_<| Documents
J Music
k| Pictures
B Videos
1% Computer
£, Local Disk (C:)
¥ Homedrive (H:)
5 lims (\naal-f1) 0 _ = 5
File name: For_P_0723_143825.csv / -
Save as type: | All file (*.%) VI
~ Hide Folders Tools ~ Select

9. A Printerdialog boxmay openaskingwhere
to print thesamplerunlist (e.g.thedefault
Windowsprinten. A onepagesummary of the
sampldist sequences printed.

10. After printing, the queugeopens and we see
thesamplefirepeaté weredecrementefrom 2 |
to 1(right). This indicateghatthe second set ol
sample repeats astill in the queue for the nex
run onthis instrument template.

11.Theprintedlist of samples to be analysatkkt
page reveas the vial positiorandthe Our Lab
ID of the measurement standards, control
standardsandthesamples.

12.Fill the32 sample and standard vials each wit

~ 1.5 nL of sample, as per Picarro guidelines
Affix (or write) A WO  n drombsenalllabek
to each vialLoad the autosampler tray with th
sample and measurement standard vials
according to th printed sample list.

Description: |Picarro 20-5ample Lab Ref 1, 2 and Control

Instrument: |Picarro 2130

‘Right' mouse button information
available for all columns.

Find | 4| & | Delete

_Prefix | Sample | Repeats |
W 94 Make
W B a5 Backup

Create Sample List
for Instrument

Record: M 1 0f 20 L2 I 2

1
1
W 96 1 .
W 57 1 %"a‘:'k:";
W 98 1
W 100 1
W m 1
W 102 1
W 103 1
W 104 1
W 105 1 Retrieve Last
W 106 1 Sample List
W 107 1
W 108 1
W 109 1
W 110 1
W m 1
W 112 1
W 13 1
*
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Picarro 20 Sample Samples To Be Analvzed
Vial Pa Our Lab ID Notes Vial Po Our Lab ID Notes
1-01 Ww-31
1-02 w-32
1-03 w-32
104 W9
1-05 w-95
106 W96
107 W97
1-08  W-98
109 W99
1-10 W-100
1-11 W-101
1-12  W-102
1-13 w-103
1-14 W-33
1-15 w-31
1-16  W-32
1-17 W-32
1-18 W-104
1-19 W-105
1-20 W-106
1-21 w33
122  W-107
1-23 W-108
124 W-109
1-25 W-110
126  W-111
127 W-112
1-28 w-113
129 W-33
130  W-3l
1-31 Ww-32
132 W-32

Analysis templateeport

13.0n the Picarr@utosamplerthe measuremerdtandard andamplevials are set up for
analysisusing the layoys) described angresente@bovein Table2. Double checkhe
printed LIMS sample run list to ensufetall vials are located in theorrectpositions,
whichwill depend on whichiquid autosampler model is being used



In thefigure below(left), a PicarroG-2000 Autosampleis shownfor the20-sampleanalysis
template(20 samples plus standards for a total of 32 samtash samplés set to bemeasured
9 times as per recommendatigrstaring with Tray 1,Position 1.0n theolder CombiPAL
control unit(not shown), the same analysis setugaseusing the AandheldPAL unit.

Note: no preanalysis conditioning samples or pastalysis wash samples are listée reason
is thatthe Picarro CS\dataoutput fileshouldcontainonly our LIMSsampledataandnot any
pre-conditioningor washsample data.

£, Autosampler Ul 1.0024 | IHL5 Picarro Default [E)E)) il & Autosampler Ul 1.0024 | IHL5 Picarro Default =19
Job Queue IMaﬂmd | Job Queue Memﬂ‘ﬂ
T ‘ Chg Syringe | ‘ ‘ L2 (10 5 picarro Default = Save Delete
Load Queue Save Queus Tray  Start End =Inj #Pre Rinse 1 [o = #Pre Rinse 2 o -
cear | M - [tHLs Picarro Default -] |Tj 1 j ’?j 3 j #Pre sample Rinse [0 =] Sample Wash Vel uL [5.00
TGear ] S [T = =AE  \S
i Clear § [ =l rg 3 =] S | #Post Rinse 1 ’Til #Post Rinse 2 ’T:ﬁ‘
gear |5 | = |Tj A Tj S
cear | T | j |Tj 1 j ’l_j L j Fill Speed Rinse 0,01 Fill Strokes ID_:I
gear |5 | =l |Tj 1 j ]1_j 1 j
aear | T | ﬂ |Tj ,1—j ’1_j ’1_j Sample Volume uL | 1.60 Fill Speed uL/sec 0.50
r — = = =] =]
Clear | J |T4 1 =1 ’1_4 B =T Inject Speed ulfsec | 1,000 Post Fill Dly secs 1.00
Clear | I | j |T ﬁ 1 ﬁ ’17 ﬁ 1 ﬁ
Clear | T | j |Tj ll_j ’1_j ’1_j Pre Inj Dly secs 0,00 Post Inj Dly secs 2,00
Clear ‘ r | ﬂ Fﬁ 1 ﬁ ll_ﬂ 1 j
Autosampler Connected Rinse Post Fill DIy 0.00 Waste Eject ul/sec [0.01

ASReadInit successful

Rinse Vol uL 0.00 Rinse only between Vials [~

Injection Depth ’W

ASReadInit successful V110 No Error 20 ASReadInit successful Vilo Mo Error ai+

CAUTION : Be awaresampleanaly®s via the PicarroCoordinatordataacquisitionsoftwareare
independent of LIMSThereis no coordinatediataconnectiorbetween the instrument attte
LIMS sample file Therefore ensureghatthe number of analyses and injections set up on the
PicarroAutosampleior CombiPAL matchexactlywhatthe LIMS Analysis Templatexpects
Finally, ensurea newPicarroCoordinatoroutput fileis started immediately before initiating the
autaunto avoidimportingdata from previouautorunsor conditioning samples

Thesecondpanel(above right) showsthe Picarro2130idefaultsampleinjection parameters
Herea 1.6nL injection achieveshe instrumeral target of~20,000ppnv H,O. The Autosampler
Ul parametershownarefound on the CombiPAL controller. Sdee Picarroinstrumentuser
manuas for theautosamplesetup details.

On all Picarro instrurents, the sample data collection, integratiand processingf measured
fideltadbvaluesisdoneb y t h e A CR D Sdat€acquisitbn ana dortrebfiware.In the
screenshot below, we see the first 5 injectionsxadw@torun Theautorunoutput datawill be
saved tdilenamethat was created when the Picarro Coordinator software was g&ged
HIDS2018_lIsowater_201207024_133527.csv).
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The LIMS sample list for Picariostrumentscreated irChapter7.5.1 canbe loadednto the
CoordinatorAFTER one ormore lines of analyses results aeportedn the Coordinator
window. The LIMS sample listtan be loadeftom theUSB stick or via a network connection.
A caution- attempting to loadhe LIMS sample filanto Coordinatobeforeisotopicresults
appeatn Coordinatomwill result in null loading of theequiredLIMS Identifier fields.

Addingthe LIMS Sample Listto Picarro Coordinator

1. Start the Picarro analyssutauni important - wait for one or morsampleisotopicresults

to appeatin the Coordinator windoyend before the autorun engdshis may take a few

minutes following the first saple injection

Next,in Pi carro Coordinator, d&dttonck fALoad Sa

Locate the LIMSenerategdample list, here denotédFor _ Q_0713 _ 10a83740.
second Picarro instrumelt e f i x instead ofi@oe f aul t A PO)

4. The information frontheLIMS file will nowp opul at e fi el ds

2 gandwill correspondo thosesamplesand standardseing analysed.

5. Allow the analysisautorun to finish (30+ hours for the default template).

wn

il dent

ﬁ New output file J

lename HIDS2018_IscWatexr_20120724_133527.csv

Load Sample Descriptions

e Analysis Time Code Port Inj... | d(18_16)M... | d(D_H)Mean Identifier 2
Q-1089 2/07/24 15:38: 1 -8.931 -63.998 20255 STD11
Q-1088 2 -2,009 -63.490 20278 STD11
Q-1089 3 -9.007 -63.292 20349 STD11
Q-1089 4 -8.999 -63.142 20278 & [ /208 /808 STD11
Q-1089 5 -8.995 -63.128 20287 -36 / /208 /808 / STD11

Look in: | &3 Picamo LIMS Sample Lists vi @ 2 = E-
N (%) For_P_0607.csv
£) () For_Q_0713_103740.csv
My Recent
Documents
- :}.
Desktop
Alarms My Documents
S System Alarm
— 1
W H20_High 3}5
S H20_Low Picamo
HIDS2018
H20 (ppm) ‘__) File name For_Q_0713_103740.csv v Open
s~ A D
‘ 231 -3 } My Network | Files of type Comma separated value file (".csv) v Cancel
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9.2 Importing IsotopicData froma Picarro

OnceaPicarrowater isotopanalysisrun loadedwith the LIMS Identifier fieldshasfinished the
final measuredsotopic results can be imported inttMS for Lasersfor screeningdata
normalization processin@nd evaluatiopandfinal reportingto the customer

The completecdutorunCSV file is located on the Picarro instrument, usuallthedisk location
calledC:\IsotopeDataThe output file name will bthe sameneassignedn the Coordinator
softwareat thestartof theanalysisrtun. Some exampl@icarroCSV autorunfiles are shown

below.
& (C:\IsotopeData =] r5__<|
File Edit View Favorites Tools Help |1.'
— Ty Iy
= ) | Ao E) -
e Back _/I 1.? /- Search - Folders | (3 x
Address (I3 C:\IsotopeData V| Go
MName Size | Type Date Modified A
E HIDS2018 HT_IsoWater 20120719 070627.csv 151KB CSV File 7(20/2012 4145 AM 0
E] HIDS2018_HT_IsoWater_20120718_074841.csv 151KB CSV File 7/19/2012 5:29 AM
@ HID52018_IsoWater_20120716_063214.c5v 151KE CSV File 7/18/2012 3:23 AM
E HID52018_IsoWater_20120713_095314.csv 151KB S5V File 7/15/2012 6:44 AM
E HID52018_HT_IsoWater_20120710_142403.csv 189 KB CSV File 711/2012 4:57 PM
E] HIDS2018 IsoWater 20120706 _085107.csv 173KB SV File 7/af2012 2120 PM
E] HIDS2018_IsoWater_20120703_074130.csv 173KB CSV File 752012 3116 PM
@ HID52018_IsoWater_20120622 152432.csv 131KB CSV File 6/24/2012 3:53 AM b
Type: CSY File Date Modified: 7/20/2012 4:46 AM Size; 150 KB 150 KB :J My Computer

1. Copy thecorrectPicarro CSVautorun datdile to amemory stickor to aLIMS accessible

network location

2.0n the LIMS main pagéd,nsdlriychesditherBgasrot Dat a
c | i .cChoose thergprapriate data

instrument from theull down menyandt h e n

output file from the USBlashdrive orthe network location.

Note Checkingh e A Repl ace E khaxwilovengite thepravioyssneartof tis
samedata fileprovided that datavas nothormalized or storedThis is useful if yowishto

import the same data several tinaeglexamine the effects of different import options described
in Chapter 11.lor to correct a mistake. The default settinlgisunchecked.
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My Laboratory  LIMS for Lasers

Sample Information

¥Yiew Projects --> Create a Sample List

Analyses in Progress
-> I Import Data From

Import a New Project Find a Sample -->

From Excel Submission

Create a New Project I Using Criteria

Search For Samples

Apply Data Normalization |

| Evaluate |

| P
lyses in Prog

Add 7 !
B Analysis Import Format

™ Replace Existing &nalyses

Instrument:

Import

Cancel I

3. If noimportwarnings occur(Chapterll), the following screen appears:

Import Criteria for Instrument Q (Picarro 2130i) u

v} Water
(g'_ "# | Resources

IAEA | Programme

A Picarro import has been identified. |sotopic data can be imported using either:

1. & Special Import With Normalization Over Sub-ranges of Analyses. LIMS will first perform an additive normalization
on sub-ranges of analyses for either or both isotopes selected. LIMS commanly uses the reference water most
enriched in deuterium and oxygen-18. This is equivalent to adjusting ‘b’ in the equation:

y=mx+b

Next LIMS will normalize the scale ion, which is the 'm' by using a second reference water, which
commonly is Antarctic water or a low delta value reference water. A result of this normalization is that after

importing analyses and opening the 'Normalization Equation Coefficients' form, the 'Final Delta’ values of these
reference waters will be identical to the values found in the Table of References in LIMS.

2. A Standard Import. Data are imported as it, that is, without linearity correction or between-sample memory correction.

3. A Standard Import With Choices. Linearity ion and (or) bety ple memory ion can be applied to
data before they are imported into analysis tables of LIMS.

In many laborataries hydrogen and oxygen isotopic data are imported with the Special Import because its baseline

commonly drifts randomly for unexplained reasons.

Linearity is the variation in delta value with variation in peak area. 4 value of zero is optimum.

Carry-over is a known problem of many of the syringes used for transferring the small amounts of water analyzed by this
laser-based system. LIMS is able to compute the average between-sample memory from analyses of the same sample

Cancel

lnaded into two sequentially analyzed vials.

Select Import Type for hydrogen and oxygen isotopic data and click 'Continue’.

— Import Type
¢ Standard Import (Import Data As Shown Without Corrections)
" Standard Import With Choice of Corections

& Special Import With Normalization Over Sub-ranges

—— DOxygen I ic Data

— Import Type
¢ Standard Import (Import Data As Shown \Without Corrections)
 Standard Import With Choice of Corrections

& Special Impart With Normalization Over Sub-ranges

— Linearity Correction
" Correct For Linearity
@ Do Not Corect For Linearity

Slope: |53.33 +35.28

— Between-Sample Memory Correction
& Corect For Between-Sample Memary If Possible

" Do Not Corect For Between-Sample Memory

— Linearity Correction
 Correct For Linearity
@ Do Not Correct For Linearity

Slope: |20.66 +13.07

— Between-Sample Memory Correction
& Corect For Between-Sample Memory If Possible

Do Not Correct For Between-Sample Memory

4. Onthisimport screen, accefited e f au | t
optionsavailableare describethterin Chapterl1.1 Accept default for now.

opti ons Theavatiousimpbrc k ,
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5. A summary of th@utaun withall measuredH andii®0 isotopicdataandH,0 vyield
appeamwith the analysis number, injection number (Rbi Lab ID, vial position analysis
datg andthe summargtatisticsusingnortrignored injectionyfor each sampleNotethat
LIMS for Lasersgnored the firsd injections per samplasspecified in thénstrument
settingsfor this specificinstrument (note: the Coordinator ignore flag istnesed in LIMS)

Before clicking Continue, use the scroll bar to scan for outliefié.iead (1.97 is a reduced
number to represent 19,700 pygrhi,0 in the Picarro instrument) afor anyisotopic
outliers. Outliersnay beignored by clicking the Ignore Baext toeachitem. CheckingilG
Areao automatically checkboththecorresponding H and Botopic data.

If all of thedataappeailOK, c¢c | i ck on fAContinuedo
LN
E Import Criteria for Instrument Q (Picarro 2130i) 3
Ignore areaz and delta values ag appropriate.
Continue
Ignore multiple peaks with ‘right' mouse button
Analysis | Pk [DurLablD Vi:N Area [ 2H 1G 180 [P Cancel
Position Area 2H 180
1022 1 w36 1-01 2.00 I -1.34 Iv -0.28 rd
1022 2 ‘w36 1-01 1.95 i~ -0.42 v -0.15 ~
1022 3 w36 1-01 1.96 ¥ 014 v -0.15 v \
1022 4 w36 1-01 1.97 i~ .22 v -0.15 W
1022 5 W3 1-01 1.97 r 022 I 017 r
1022 [ w36 1-01 1.97 r -0.02 I 012 r
1022 7 ‘w36 1-01 1.97 r -0.06 I 016 r
1022 8 W3R 1-01 2.m r 0.03 I 013 r
1022 3 w36 1-01 1.96 r 0.0z I 012 r
1022 Means 198 +002 FE -0.04 +012 I 014 £0.02 r
1023 1 w34 1-02 1.98 i~ -179.97 v 2412 v
1023 2 w34 1-02 2.m i~ -186.84 v -24.49 W
1023 3 W34 1-02 1.96 i~ -189.79 v -24.82 ~
1023 4 W34 1-02 1.97 ¥ -130.55 v -24.84 v
1023 5 w34 1-02 1.96 r -191.42 r -24.92 r
1023 E W3 1-02 1.97 r -191.82 I -24.95 r
1023 7 w34 1-02 1.96 r 13214 I -25.01 r
1023 g w34 1-02 1.96 r -132.40 I -25.03 r
1023 3 w34 1-02 1.96 r 13261 I -25.05 r
1023 Means 1.96 £+ 0.00 [ 19208047 ([T 2499+ 008 r
1024 1 W34 103 1.98 i~ 19271 v -25.01 ~
1024 2 W34 1-03 1.98 ¥ -132.90 v -25.02 v
1024 3 w34 1-03 1.98 i~ -193.06 v -25.10 W
1024 4 W3 103 1.98 i~ 19310 v -25.08 ~
1024 5 w34 1-03 1.98 r -133.12 I -25.09 r
1024 g w34 1-03 1.93 r 19312 I -25.03 r
1024 7 W34 1-02 1.93 r -193.32 I -26.07 r
1024 i w34 1-03 1.93 r -193.44 I 2512 r
1024 9 w34 1-03 1.93 r -193.32 I 2511 r
1024 Means 1.93+£0.00 FE 19326014 ([T 2508004 r
1025 1 w31 1-04 1.93 i~ 7238 Iv -9.64 ]
Reference for Additive Harmalization: ’W Reference for Scale Expansion: W

6. The betweersample memory calculations arew quantifiedandaveragedor the entire
autorun These should be less thatol2 per centClick OK to continue
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LIMS

o "\-.I Between-sample 2H memory: 0.71 percent

>
This value is based on the following data.

Analyses OurLabID Port Memory

1054-1055 W-34 1-03 0.40 percent
1068-1063 W-34 1-17 1.02 percent
1082-1083 W-34 1-31 0.00 percent

Between-sample 180 memory: 1.01 percent

This value is based on the following data.

Analyses OurLabID Port Memory

1054-1055 W-34 1-03 0.00 percent
1068-1063 W-34 1-17 1.01 percent
1082-1083 W-34 1-31 0.00 percent

Do you wish to continue?

7. Thesampledrift andmemorycorrecteddata is imported into LIMSThis import step can
take several minutes to procéBshundreds of lines dhstrumentdatai pleasebe patient

PR ——— S—

Importing Instrument Analyzes from \AMAPC-Home\NAPC-Home\WASSENAA
RLADesktop\HIDS 2018 HT_lsoWater_20120719_070627.csv

l--Etatus. - - — l - — l ?

Processed 36 spreadzheet roves, Imported 108 records.

8. At the end of the impoitIMS for Lasersverifies the data has been imported. Click OK.

Import Analyses [== |

End of importing. Imported 864 records.

Analyses -1054 through Q-1085 imported.

9. Normalization evaluation andtoringof final resultsareoutlined in Chapter 11.
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Running Samples on &0s Gatos
ResearchLaser
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10.1 Creaing a Sample List fora Los Gatos Researcimstrument

By examplewe will create sample run list forlaos Gatos Researdaser instrument.

1. Ensure John

2. IntheMainL1 MS Page, cl
3.Choose AListo and

E Create a Sample List =3
List |14]«] LGF 30 Samples b [m] Close |

gscription: |LGR 30 Samples using Lab 5td1 and 2 with Control
Instrument: |LGR DLT-100

'Right' mouse button information
available for all columns.

End | 4 & | Delete |

Prefix

Create Sample List
for Instroment

Sample
34

95
&
a7
ag
3

Fiepeats

Make
Backup

Retrieve
Backup

100

m
10z
103
104
105
106
a7
1og
109
11na
m
1z
13

Retrieve Last
Sample List

A A A - )

In theLos Gatos Researacjueue abov@eft figure),J o h n

Smi t hds Lesdaigs|Ressarcuarie (se€lzaptet8ed)d

ick .AnCreate a Sampl e
c landth& samopte quele®@pens3 0 S a mp
2] LGR 30 Sample 2 |

‘Right’ mouse button inf for all col
Wial Foz Prefis | Sample - S ave and Print
328 |w 3 =
3-28 W 3 Cancel
0 |w El =
M |w A
32 |w 2
MW Eil
M2 W El
1w | =
12 |w %
13 |w E3
14w 5
15w 5
16w 39
Mg W 3
30w a
33 |w 2
M |w 2
3T |w El
32w El
17w 100
18 |w 101
19 |w 102
140 |w 103
111 |w 104
112 |w 105
320w 3
M0 [w El
32 |w 2
33 |w 2
1 |w El
2w El
113 |w 106
114w 107
115 |w 108
116 |w 108
117w 110
118 |w 11
32w £
30 |w El
MW 2
32 |w 2
T W ETRA

Record: M 1 of 68 L

. A
Ssarmnphesd (3494 to W-113)

t
L
I

are queued to be ruwice on a30-sample templatel his leaves 10 extra positions, which will be
automatically filled with 10 of hisemainingrepeats.

4. Click on ACreat e

Sampl e

Li st for

of the second set of repeai® in the geueCl i ck . M OKO

5. The run sequence containing thashsampleslocal measurement standardsntrol

standardsandS mi tsénipleopers (right figure).

Click on nSave

~N o

and
A Windows dialog box opens asking where to savd tteeGatos Researdanple/sequence

Printo.

file. Thissample lisfiile will be transferred td.os Gatos Researchstrument andit should
be saved to BSBflashdrive. Insert a USHlashdrive into the PC.
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8. Click fiSelecb to save the file tthe USBflash drive This CSV filenameis a concatenation
of i nstr uméda Los Batos Researrhid-tie rcurrent date. This file naming
convention helps the laboratory keep track a$ Gatos Researdample lists as they
accumulate.

@ Save As &3
<« LEN(K:) » LGRLIMS Sample Lists ~ | +s @ Search LGRLIMS Sample Lists P
Organize * New folder A= @
=
<! Recent Places =+ Mame Date modified Type
i @ For_L_0801_091420.csv 2012-08-01 09:14 Microsoft |
~d Libraries
| Documents
@' Music
| Pictures
E Videos L

1 Computer
£, Local Disk (1)
5 Homedrive (H:)
52 lims (V\naal-f1) (0
G# THL (\\naal-f1) (J:

= LEN (K3)
Endnote Files
LGR LIMS Samj
LIMS Light
1imeQ06S far ¢ 7 ¢ L] C
File name: For_L_0801_091420.csv -
Save as type: | All file (*.7) v‘
= Hide Folders Tools - ‘ Select | | Cancel |
Zgl Create a Sample List 2
Lt 144 LG 30 Samples [+ [M] Cwse
. . . Description: |LGH 30 Samples using Lab Std1 and 2 with Contral
9. A Printer dialog boxmayopen, asking where to Intment [LGR DLT-100
print the sample list (e.g. default printer). A ene vt (o ot o Somnt i
page summary of the analysisquencés printed. CIEIES Mﬁ’.
. . TEMNH amplz epeals
10. After printing, the queueeopens and waote the v S ke
sample repeats have been decrement@catudl W % o —
from 2 (right figure). Thisindicatesthe firstset are v o Bk
in the queugand because thisa 3G position R IR
template and Smith kaonly 20 sampleshenext 10 v L1 -
of hisrepeats were added to this quelieese v wl o
samplesarenow flaggedwith afi0o since they will w w1 - Retios Lt
. . . . ample L
have benruntwice, albeitwithin the same autorun x o
11. An example printed list of samples to be analysed| | » =
(next page) reveals the vial position and@he Lab v ) B
ID of the local measurement standards, controls, @ | nz 1
W nz 1
the samples. *
12.Fill the68vials each with ~ 1.5 in Usethesmall
A Wo  kadfiked (or written) to the side of each
samplevial. Load the autosampler trays with the
sample and standard vials according to the printec
list.
Record: M 1lof20 LI




LUK 30 Sample Samples 10 Be Analyzed

VialPo OQurLabID Notes
1-1 w94
12 w-95
13 W96
14 w97
1-5 w98
16 w99
1-7 W-100
18 w-101
19 w-102
1-10 W-103
1-11 W-104
1-12 W-105
1-13 W-106
1-14 wW-107
1-15 Ww-108
1-16 w-109
1-17 wW-110
1-18 w-111
1-19 w-112
1-20 w-113
1-21 w-94
1.22 w-95
1-23 W-96
1.24 w-97
1-25 w98
1-26 w-99
1.27 wW-100
1-28 W-101
1-29 w-102
1-30 Ww-103
31 W-32
31 w32
31 w-32
31 wW-32
32 w-32
32 W-32
3.2 w-32
32 w-32
33 WwW-32
33 w32
33 w-32

Vial Po
33

3-10
3-10
3.10

3-10
3-10
3-10

311
3-11
311

3-11
3-11
311

3-12
3-12
3-12

3-12
3-12
3-12

3-19
319
3-20

3-20
3.21
3-28

3.28
328

Our LabID
W-32

W31
W-31
WAt

W31
w231
W3l

w-31
W31
W31

W-31
W-31
w-31

W31
W-31
W-31

w31
W31
W31

w-33
w33
w-33

W-33
w-33
w3

W3
W3

Notes

LGRrun listreport.
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13.0n theLos Gatos Resear@utosampler, thiboratorystandard and sample vials are set up
using theanalysislayout(s)shownin Tablel. Comparehe printed LIMS run list to ensure
that allvials are located in theorrecttray position.

Running the Sample Lisbn the Los Gatofkesearchinstrument

TheLIM S generatedample lissaved taheflash driveis loadeddirectlyinto theLos Gatos
Researclinstrumentandit links sampledatato the corresponding LIMS informatiamhe
instrument should be reatly runas per manufactureiserinstructions

1. Place the flash drive containing thes Gatos Researcdample lisfile into the USB port
of thelaserinstrument.
2. OnthelLos Gatos Researcthn st r ument , cl i
bottom of themainscreen.
3. Inthe file management pa, highlight the LIMS sample lisi For _ Lcsw x & R d
copy it from the USKey sideto the LGR data folder using the file transfer button
located betweethe two panes
4. When thdfile transfer iscompletd, clickthefi E x buttoa

& Local Drive
~ SE Key

2 &

i

IMUmeJ'Igr.l’data.f

Mame

For L 0301 091
_]h2o_20120730_001
_]h2o_20120730_0
_h2o_20120730_o0T
_]h2o_20120730_001 t
_]2012-07-30.cov

_|1 h2o_20120730_000 txt

Size

| Type

| Date Modified

_L] h2o_20120730_000_LIMS....

27755

.. 274607

2689314

... File

File
File
File
File

File
Filz

050172012 09234
0703172012 10:25:3
0703172012 10:28:3
0703172012 10252
073172012 10:25.
073072012 03:34:
0753072012 12:25:
0703072012 12:25:

_IhZo_20120730_000.txtlgr 54259 File o
_|1 h2o_20120730_000 txtsp... 199085 Fle 07430/2012 12:25:
_L] h2o_20120727 _002_LIMS.... 3127 File 07272012 03:12:
_L] h2o_20120727 _002 txt 13714 File 07272012 0312
_L] h2o_20120727 _002 txt Igr 99059 File 07272012 03:12:
j h2o_20120727 _002 txtsp... 413033 Fle 07272012 03:12:
_L] h2o_201 20727 _001 _LIMS.... 327 File O7i27i201201:10:3
j h2o_20120727_001 txt 13714 File 072712012 01:10:3
_|1 h2o_20120727 _001 t=t dar 99059 File 072712012 01:10:3
_|1 h2o_20120727 _001 txtsp... 417454 File 072702012 01:10:3
_L] h2o_20120727 _Q00_LIMS.... 3129 File 07272012 12:311
_L] h2o_20120727_000 txt 13714 File 07272012 12:311
_L] h2o_20120727 _000 =t Igr 99059 File 072712012 12:311
j h2o_20120727 _000.txtsp... 421704 File 072712012 12:311
_L]h20_2|312|3511_UDI_L|M5.... 276313 File 0632012 12:21:

Th2o 20120611 001.txt 271065 File 061372012 12:21:
-~ -

~ Local Drive
4 USE ey

2 &

lochiedat theF i | e

ui

IJ‘mntﬂgrﬂashSJ’LGH LIMS Sample Listss

Size

| Date Modified

27755 File
56513 File
41216 File
01_LIMS.... 274607 File

030172012 091432 £
03101/2012 09:24:04 £
03/01/2012 09:24.07 £
030172012 09:24:53 £

Exit

5. The LIMS samprunlist cannow be loadednto theLos Gatos Resear@ampleList
sidein orderto starttheisotopicanalysis.
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6. Inthe middle of the.os Gatos Researd¢iConfiguredtab, clickthed L1 MS | mpor t o

button
sample List [Standard List | ~ Fuun List
Sample List hlame SN |Tray_ [ Position

]

W-36 1 5208 5TD11 11 -3 0 82030 DIV Wash
W-3 8T 2080 DIV Wash
W-3 X § 20858 DIW Wash

Fame il [tray  [Position [ | DIW Wash 3 28
DI Wash 28 W-3 0§ 2080 DIW Wash 3 25
W-36 / /208 STDI1 10 W3 4 20818 DIW Wash 25
W-33/ / 208 5TD0B 1 W3 4 {2084 DIW Wash =5 U |
W-3 1§ 208/ DIW Wash

We3E S 7208 STD

W-1842 1 1 2 Myashishi - River
W-1843 1 12 Nganza Sec. Scho 1
W-1844 72 Mkoyuni - River 1
W-1845 7 12 Kayenze - Shvel 1
W-1846 7 f 2 Makutano - BiHole 1
W-1847 0 02 Mara "BY - River |1
W31/ 7208 STDOE Contral 3
We33 S S 208 STOOS 3
W-1848 1 £ 2 Mara "C" - River |1
W-1549 1 f2 Mara river - Wetlar 1
W-1850 7§ 2 Kwdibuse - Shdel 1
WW-1851 / 7 2 Mbatamo - Spring 1
W-1852 1 2 Utegi - BiHole 1

12
1

— L L)L )

LU RN R VIR VIR S\ R I L Y ]
na
o

W-33J [ 208 STOOS 2 W-3 0§ 20808 DIYW Wash
Downl
W3 2088 DIV Wash 28 /
L A0S s C el o

Injections per sample 1 B

Do |

— Standard Setup

LIS Import Standards To Fun

[arne SN |Tray |Pc-sitic-n |
120727-T2-01 o2 o1

o

|
Dc-wnl
Inzert | Delete | Select All |

Papulate Tray T trapo1 | Tray0s SavelCfy Start with: Samples | R afterID Esamples

_| Tray02 _| Tray04

\ Load Cfig

— = 00 - W = mn B

—- O

1oLL e b

Standard Interleave Type:  One Standard per Sample Set jI

7. Select andduble clicktoopenthe LIMSs ampl e | i st CSV d)hate (AFoI
was copied over to the instrument.
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Sample List |Standard List Run List

Samnple List

-38 I 4308 STD11 Choose a Converted LIMS File To Load [=][=][x]
W-33 4 1208 STDOS Lookin: [homegridata L'l EEE - | e & - Up |
W-33 £ /208 STDOG
W36/ /208 5T S |Type | Date Modified | attributes| owner |5 Downl
W-36 1 /208 STD11 2FTES File 08/01/201209:23:43 AM ru-ru+-- lgr
Wi-1842 § 12 Myashishi | | ] h2o_20120730_§g1 _LIMS.... 274607 File 07/31/2012 10:28:27 PM rw-rw+-- lgr
W-1543 1 12 Nganza 56| 201 2-07-30 0o 3EE45 Flle 07/30/2012 03:34:51 FM re-ra+-- lgr
=184 1 72 Wkuyuri - || Th2o_20120730 004 LIMS... 1725 File 07/30201212:25:11 FM re-ra+-- lor /
W-1845 § 12 Kayenze - | | Th2o_20120727_00RLIMS... 3127 File 07/27/201203:12:52 FM ru-rw+-- lgr
1846 ¢ 12 takutano| | T h2o_20120727_001 IMS... 3127 File 07/27/201201:10:29 PM rw-rw-+-- lgr
W-1547 1 12 hara BT | Jh2o_20120727_000_TiMS... 3129 File 07/27/2012 123106 FM ra-ra+-- lgr
W-314 1208 STD0E Cd | Th2o_20120811_001_LIMS... 2FE313 File 0632012122118 AM re-ra+-- lor
WEEE G F208 SO0 || ] 2012-08-11 0o 40712 File 06/11/2012 04:51:38 FM ru-ru+-- lgr
W-1848 1 12 Mara "C"{ | ] hi2o_20120611_000_LIMS ... 0 File 064 1/201202:18:32 PM rw-rw+-- lgr ition_|
W-1549 1 2 tara river| | ] h2o_20120804_003_LIMS.... S5E369 File OB/04/2012 11:17:20 FM ra-rw+-- lgr
W-1850 7 12 Kwikuse -| | ] lgr manual 2012-06-04 csv 901 File 0B/04/2012 04:50:21 PM rw-rw-r-- lgr g |
W15 £ 12 Mbatamo g | ] h2o_20120804_002_LIMS... 1157 File 06/04/201203:44:11 FM ru-rw+-- lgr !
W1852 4 12 Utegi - B |- = Downl
Insert | O File Mame: | 2012-07-30.csv | Open |
Fopulate Tray | File Type:  cav files {*.cav) jl Cancel | Pr ID _;| samples

ToadcTy ” AR e e TypE— ot Sample Set 1|

8. ThelLIMS generatedamplerun list isthenconfirmeda s i | aral theSdniple List
on the lefthandpaneshould matctyour printedLIMS run list.

Sample List |Standard List Fun List

Sarnple List

W3 T 20818 DIV Wash

W31 5208 My Leb Standard 13 10 WS T T 20808 DIV Wash

W-32 /208 My Lab Standard I3 1 Up |
W-32 /208 My Lab Standard 23 2 120808 DIV Wazh

W31 5208 My Lab Standard 13 1 £ 2081 DIV Wash Downl
W31 5208 My Leb Standard 13 12 £ 2081 DIV Wash 28

£ 2081 DIV Wash
£ 20808 DIV VWash
12030 DIW Wash

AN L el Y

ns per sample 1 E

‘W-94 1 1208 Location 1-1 1
W-85 1 [ 208 Location 1-2 1
W-0E  F 208 Location 1-3 1
W-87 1 1208 Location 1-4 1
1
1

W-BE f 1208 Location 1-5

2
3
4
5
-89 F 205 Location 2-1 5
W-33 [ 208 My Contral Stand: 3 1
3
7
g
]
1
1

r— Standard Setup
Standards To Run

w

W-32 /208 My Lab Standard I3
W-100 7 120 Location 2-2 1
W-101 4 720 Location 2-3 1
W-102 4 120 Location 2-4 1
1
1

Fosition
120727-12-01 o2 o1

W-103 ¢ 20 Location 2-5 a
W-104 / /20 Location 3-1 1 Downl
Insert | Delete | Gelect All |

Start with: _Samples L‘| Fiun after Hsamples

Standard Interleave Type:  One Standard per Sample Set jl

Pagulate Tray | I Tray0t | Tray03
_I Tray02 _I Tray04
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9. Click ontheinstrumenti R u tab@andthen click thefi G caow. No further actioror
editing of the configuratiors neededAllow the Los Gatos Resear@nalyse to
successfullycompletethe sampleautorun(20+ hours).

# Sample Mame Sample SN | Tray - Fos | Hz0_M_em3 | Ratw detta D Faw delta 150 | Fag |
(= T v O Wazh T2 E E B B
13 w3/ /2088080 DIV Wash 328 - - - -
14 w3/ /206m08/ DI Wash 328 - - - -
1S w3/ /208m08/ DIV Wash 328 - - - -
16 w3/ /208@08/ DIV Wash 328 - - - -
17 W3/ J208m080 DI Wash 328 - - - -
18 w3/ /208m08/ DI Wash 328 - - - -
19 w31 S f208m080 My Lok Stancard 1 3-10 - - - -
o weat i 208mE080 My Lab Standard 1 3-10 - - - -
o1 w3t o0amoa My Lok Stancord 1 3-10 - - - -
22 w31 208m080 My Lok Stancard 1 310 - - - -
23 w3t g/ 20am0a My Lab Standard 1 310 - - - -
24 w3t 208m000 My Lok Standard 1 310 - - - -
25 w3t/ 208m080 My Lok Standard 1 3-10 - - - -
26 w3 20am0a0 My Lab Standard 1 310 - - - -
e w3t i 2080m000 My Lok Standard 1 310 - - - -
2 weazi o 20am08 My Lok Stancard 2 3-1 - - - -
2 w3z 20amoa0 My Lok Stancard 2 31 - - - -
G0 weazi ) 208m080 My Lok Stencard 2 31 - - - -
31 weazio0amoa My Lok Stencard 2 3-1 - - - -
52 we3zJ ) 208m0a0 My Lok Stancard 2 3-1 - - - - /

Testing Sarnple: 920 - W-36 F 7 208/5080 - STD11 Tray 03 - Ihdex 10 Fun Complete




10.2 Importing Isotopic Data from Los Gatos Research

Once thd_os Gatos Researeutorunis finishedthehydrogen and oxygeisotopicdataare
imported intoLIMS for Laserdor data normalization, processireyaluationand reporting.

The completecutorunfile is locatedn the Los Gatos Researdhstrumentdata directoryand
must be transferred to the LIMS PC #tataimporting {ia flash driveor over a network
connection)Theoutputfile namng conventionof theLos Gatos Researdata file is
Ah2o0 dat e <D 0Theidatem $his lenamds the same as the imported sample list

filename.

Placeaflash drive into the USB port of tHeos Gatos Researchstrument.

1.
2. On the instrument, clicknt h e
3

A Fi

e Tr anletfveerthepabesat t on

On theleft file managemenpane, highlight th@ppropriatd. IMS output filecalled
fih2 0 dat e @ideopyito MSWSBdrive using the file transfer buttdretween
the two panes.

4. When

4 Local Drive
+ USE Key

t he

2| &

f

e copy
into the LIMS computer USBoort.

i

Imnamengr.fdata.f

MMame

_]h2o_20120730

B For L 0801 091
_]h20_20120730_001_LIMS....

_]2012-07-30 c3v

] hiZn_201 20730_000 txt 354
] hizn_201 20730_000 txt lgr

Sze | Tepe | Date Mocified
27755 File 08/01 12012 09:23:4
274607 File O7/31 12012 10:28:3
it 260314 Fie O7/31 12012 10:28:2

8414259
. 36846
38548
1725

19903858

File
File
File
File
File

0703102012 10:28:3
0703152012 10:25:
0703052012 03:34:
0703002012 12:25:
0703002012 12:25:

0703002012 12:25:

_] hzo_201 20730_000 txt sp. File
_]hZo_20120727_002_LIMS.. 3127 Fle O7/27/2012 03:12;
_]hiZn_201 20727_002 txt 13714 File O7/27/2012 03:12;
_]hZo_20120727_002 tstlyr 99053 Fle O7/27/2012 03:12;
_hZo_20120727_002 txtsp . 413033 Fle O7/27/2012 03:12;
_hZo_20120727_001_LIMS. . 3127 Fle O7/27/2012 01:10:2
_]hiZn_201 20727_001 txt 13714 File O7/27/2012 01:10:2
_hZo_20120727_001 sty 99053 Fle O7/27/2012 01:10:2
_]hZo_20120727_001 txtsp . 417454 Fle O7/27/2012 01:10:2
_]hZo_20120727_000_LIMS. . 3129 Fle 07272012 12:31;
_]hiZn_201 20727_000 txt 13714 File 07272012 12:31;
_]hZo_20120727_000 <ty 99053 Fle 07272012 12:31;
_hZo_20120727_000 txtsp . 421704 Fle 07272012 12:31;
_hZo_20120611_001_LIMS. . 276313 Fle OBA 32012 12:21
ThZo 20120611 001 bt 271066 _File : 0B 3/2012 12:21:
-

i s cRemmvd tleetUSB drive and pldce itt h e
e |2 B T

I.l'rnntngrﬂashS.l’LGH LIS Sample Listss

Sze | Twpe | Date Modified
i For_L_D801_091420.c3v 27755 File 0801/2012 09:14:32 £
_1 load sample list.png 56513 File 0501 /2012 09:24:04 £
sktop png 41216 File 0501/2012 09:24:07 £
01 20730_001_LIMS.... 274B07 File 0501/2012 09:24:53 £
- [ -

ocat e

N E



5. 0n the LI MS main page, cl i.Choosé@thenappoopriatoddDat a Fr
Gatos Researdhstrument from theydl downmeniland t hen ¢ Bdlectkhe il mpor t
appropriate instrumemtataoutput file fromthe USB stick.

-
My Laboratory  LIMS for Lasers |

Sample Information Analyses in Progress

. - N . .

Yiew Projects --»

Create a Sample List --» I Import Data From

Add / Edit a Customer | Find a Sample -->

I , Instruments

Apply Data Mormalization

Create a New Project Search For Samples

A Using Criteria Evaluate
Impott a New Project 2 Analyzes in Progress

From Excel Submizsion Print Sample Range

[T Beplace Existing Analyses

Instument:
|L - LGR DLT-100

. {Q} Water
“ Resources

IAEA | Programme

Note The HARepl ace ofionchedk bor will okemaitdhe mesicus import of
the same data filprovided that datavasnot normalized or storedrhiscan beuseful if you
wish to import the same data several tintesxamine thémpactof different import options
described irChapterl1 or wishto correct a mistake. The default setting is unchecked.

6. If no import warnings appear (s€hmapter7.6), the following screen appears
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IE| Import Criteria for Instrument L (LGR-V2) 3

1. A Special Impart “With Mormalization Ower Sub-ranges of Analyses. LIMS wil first perform an additive normalization
on sub-ranges of analyzes for either or both izotopes selected. LIMS commonly uses the reference water most
ermiched in deuterium and oxpgen-18. Thiz iz equivalent to adjusting 'b' in the egquation:

An LGR import has been identified. |sotopic data can be imparted uzsing either: Continue
/ Lancel

y=mx+h

Mext LIMS will normalize the scale expansion, which is the 'm' coefficient by using a second reference water, which
commonly iz Antarctic vater or a low delta value reference water, & regult of this nomalization is that after

importing analyzes and opening the 'Mormalization Equation Coefficients’ form, the 'Final Delta’ values of these
reference waters will be identical to the values found in the T able of References in LIMS.

2. A Standard Import. Data are imported azs it, that is, without lingarity conection or between-sample menarny corection,
3. A Standard Import “With Choices. Linearity conection and [or] between-sample memory carrection can be applied to
data before they are imported into analysis tables of LIMS,

In many laboratories hpdrogen and oxpgen izotopic data are imported with the Special Import because itz baseline
commoanly drifts randomly far unexplained reasons.

Linearity is the variation in delta value with variation in peak area. A value of zero is optimum.
Cary-over iz a known problem of many of the syringes used for transfering the small amounts of water analyzed by this
lazer-based syztem. LIMS iz able to compute the average between-zample memary from analyzes of the same sample

loaded into hwao sequentially analyzed vials.

Select Import Type for hydrogen and osyaen isotopic data and click 'Continue’.

—— Hydrogen Isotopic Data —— Dxpgen lzotopic Data

Import Type Import Type
Standard Import [Import Data de Shown without Corectiong) " Standard Import (Import Data As Shown Wwithout Corections]
™ Standard Import *With Choice of Corections " Standard Impart ‘With Choice of Corections
(+ Special Impaort With Normalization Over Sub-ranges + Special Impart Wwith Marmalization Over Sub-ranges

Linearity Cormrection Linearity Correction
(" Correct For Linearity " Comect For Linearity
* Do Mot Conect Far Linearity * Do Mot Correct For Lingarity

Slope: |-0.958 + 9.46 Slope: [0.09 + 265
Between-5ample Memory Comrection Between-5Sample Memory Correction
% Comect For Between-Sample Memory [f Possible &+ Conect For Between-Sample Memory If Possible
" Do Mot Correct For Between-S ample Memony " Do Mot Correct For Between-Sample temory
7. Ontheimportcriterias cr een, accept the default opti

import options available are fully describeddhapterl1l. Accept default settings for now.

8. A summary ofall measured?H andii*®0 isotopic data and 40 yieldsappear with the
analysishumber, injection number (PkKpurLab ID, vial positionanalysis dataand
statistics based omon-ignored injections) for each sampléMS for Lasersgnored the first
4 injections per sample, apecified inthe LIMS Instrument settingfor this instument.
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Continue

E Import Criteria for Instrument L (LGR-V2)
lgnore areas and delta values ag appropriate.
lgnore multiple peaks with ‘right' mousze button
Analyziz | Pk |OurLablD| Vial Area G 2H G 180 1G
Position Area 2H 180

5409 1 w3 328 2.38 i~ -B1.41 v -B.68 v
5403 2 w3 328 233 ¥ -63.05 v -8.50 v
5409 3 w3 328 240 i~ -63.54 v -8.59 v
5409 4 w3 328 2.38 i~ -63.56 v -8.48 v
5409 [ w3 328 240 r -63.58 r -B.EE r
5409 5 w3 328 241 r -B3.69 r -B.57 r
5409 7 w3 328 240 r -64.05 r -B.63 r
5409 [ w3 328 242 r -63.599 r 872 r
5409 Means 24100 FE 6383023 ([T -8.65 £ 0.06 r
5410 1 wi-36 310 240 i~ 1338 v -0.90 v
5410 2 wi-36 310 241 i~ -5.81 v 0.0z v
5410 3 wi-36 310 241 i~ 519 v 012 v
5410 4 w36 310 240 ¥ -4.28 v 0.07 v
5410 [ wi-36 310 239 r 387 r 0.33 r
5410 [ wi-36 310 241 r -3.96 r 013 r
5410 7 wi-36 310 241 r -4.08 r 0.05 r
5410 [ wi-36 310 241 r -3.85 r 01s r
5410 Means 24100 FE -394 +010 r 017 +012 r
5411 1 wi-34 3 2.44 i~ 16422 v 2272 v
5411 2 wi-34 3 245 rd 18241 3 -24.28 v
5411 3 wi-34 3 251 i~ -185.97 v 2431 v
5411 4 wi-34 3 2.48 i~ -187.83 v 2437 v
5411 [ wi-34 3 2.56 r -189.07 r -24.44 r
5411 B w34 3 258 r -189.29 I -24.35 r
5411 7 wi-34 3 276 r 189,77 r -24.24 r
5411 [ wi-34 3 278 r -190.67 r -24.32 r
5411 Means 267012 FE 8370071 [T -24.34 + 0.08 r
5412 1 wi-34 32 276 i~ -190.35 v -24.28 v
5412 2 wi-34 32 2.86 i~ -190.77 v 2431 v
5412 3 wi-34 32 283 i~ 19115 v -24.23 v
5412 4 wi-34 2 29 ¥ 190,35 v -24.30 v

Fieference for Additive Mormalization: W Reference for Scale Expansion: W

N LCancel

~

9. Befor e

Researclinstrument) and any isotopic outliers. Outliers maygoered by clicking the

Ignore box nexttothe t e m. Ch e ¢ kalsnapecks thé&corfespenaling H and O

isotopic data.

cl i

c ki

ng Continue
reduced number to represénd8x 10'° H,O moleculesasreported by théos Gatos

If all of the data appeaito beOK, c |

ck on

us e

AnCont i

nueo

t he 2.38sm o |

10. The betweersample memoris quantified and average@hese should bess than 1o 2 per
cent Click OK to continue.
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LIMS

>

.

f 1 Between-sample 2H memeony: 0.75 percent

" y

This value is based on the following data.

Analyses OurlLabID Vial Pos  Memory

5410-5411 W-34 3-2 0.73 percent
5412-5413 W-36 3-12 0.29 percent
5422-5423 W-34 31 0.84 percent
5424-5425 W-36 3-12 0.96 percent
5434-5435 W-34 3-3 0.56 percent
5436-5437 W-36 3-12 0.77 percent
5440-5441 W-34 3-2 0.84 percent
5442-5443 W-36 3-12 0.88 percent

Between-sample 180 memory: 0.56 percent

This value is based on the following data.

Analyses OurLabID Vial Pos  Memory
5410-5411 W-34 3-2 0.12 percent
5412-5413 W-36 3-12 0.04 percent
5422-5423 W-34 31 0,00 percent
5424-5425 W-36 3-12 0.93 percent
5434-5435 W-34 3-3 115 percent
5436-5437 W-36 3-12 0,00 percent
5440-5441 W-34 3-2 j.ﬂﬂ p
[ 0K I ’ Cancel ]

11.TheLos Gatos Researdata is now imported into LIMS for final processifdns import
step can take several minutes to process hundreds of lines of instaloaégit please be
patient

=5

otatus L — l - — ' _

P S—

l Importing Instrument Analyses from \ANAPC-Home\ANAPC-Home\\WASSENAA
RL\DesktopA\HIDS2018_HT_lsoWater_ 20120719 070627 .csv

Proceszed 36 spreadshest rows, |mported 108 records.

12. At theend of the imporLIMS verifies the data has been imported. Click OK.

13.Normalization, evaluation argtoringfinal data is outlined in Chaptel
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Data Import- Options and Errors
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11.1Data Import Options Explained

There areeveralLAS import options available ibIMS for LasersNotably,be aware that
import andcorrection options are managfed the O and H isotoje dataseparatelyThese

options are described in detail below.

=l Import Cnitenia for Instrument L (LGR-V2)

£3

p=mx+b

data before they are imported inta analysis tables of LIMS.

commonly driftz randomly for unexplained reasons.

loaded into two sequentially analyzed vials.

A LGR import has been identified. |sotopic data can be imported using either:

Mext LIMS will normalize the scale expansion, which iz the 'm' cosfficient by using a second reference water, which
commonly is Antarctic water or a low delta value reference water. & result of this normalization is that after
importing analyzes and opening the 'Marmalization E quation Coefficients’ form, the Final Delta’ values of these
reference waters will be identical to the values found in the Table of References in LIMS
2. & Standard Import. Data are imported az it, that is, without linearity correction or between-sample memony corection.
3 A Standard Import With Chaices. Linearity corection and [or] between-zample memory corection can be applied ta

In many laboratories hydrogen and axpgen isotopic data are imported with the Special Impart because its baseling

Linearity iz the variation in delta value with variation in peak area. A value of zero iz optimum.

Camy-over is a known problern of many of the springes used for transferring the small amounts of water analyzed by this
lazer-based spstem. LIMS is able to compute the average between-sample memory from analyses of the same sample

Select Import Type for hydrogen and oxpgen isotopic data and click. 'Continue’.

Continue

1. A Special Import '"With Marmalization Over Sub-ranges of Analyses. LIMS will first perfarmn an additive normalization Cancel
on sub-ranges of analyzes for either or both isotopes selected. LIMS commanly uses the reference water most =
enriched in deuterium and asygen-18. This is equivalent to adjusting 'b' in the equation:

d

—H Izotopic Data

Impoit Type
¢ Standard Import [Import D ata Az Shown Without Corections]
™ Standard Import With Chaice of Corrections

& Special Import 'With Momalization Over Sub-ranges

Linearity Correction
" Cormect For Linearity
% Do Mat Correct For Linearity

Slope: |-0.95 £ 9.46

Between-5ample Memory Correction
¥ Comect For Between-Sample Memary |f Possible

Do Not Correct For Between-S ample Memory

— Dxygen lzotopic Data

Import Type
(  Standard Import (Import D ata As Shown YWithout Conections]
" Standard Import With Choice of Comections

& Special Import ‘with Mormalization Over Sub-ranges

Linearity Correction
(" Correct Far Linearity
& Do Mot Corect For Linearity

Slope: |0.09 + 2.66

Between-5ample Memory Correction
* Correct For Between-Sample Memary If Passible

" Do Mot Correct For Between-5 ample Memary

Isotopic Import Typgdefault = Special Import with Namalization over Sukranges)

Standard Impori The isotopic data from the laser CSV file amaplyimportedasis with no

corrections applied. Nmstrumentalrift or memory correctionareappliedduring the data

import, and theotheroptions are greyed owAfter the import, drift correctionsiaybe applied

whenthe measurement data are normalized to the VSMBMAP scale.

Standard Import with Choice of Correctionshis option useall of the data in the autoruhat
is not ignoredwith choice oflinear driftand betweersamplememory correction appliedhis
option uses all data for normalizatitivat is not ignorecandall the measurement results are

treatedas a single batcihere is no bracketed normalization applietich isoften usedo
correct for nodinear instrumental drift that may have occurred over the autorun.
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Special Import with Normalization Over Stdmgesi al s o known as fibrackete

This is the recommended default import optiohiMS for LasersThis option uses the special

layout of the default analysis template and the arrangement of standards to normalize the sample
data between groups of the measurement standards. The normalization equations are applied to
the bracketed segments of the autshown in Table 1 and, 2and therefore this import option
alsocorrects for nodinear instrumental drift.

Linearity (Linear Drift) Correctiondefault = Do not correct)

This option enabletheuser to correct (adjust) data over the course of trew@uthat has
clearlyexhibited a strong linear drift correlated with the number of samples analysed. This is
rarely the case, as typically showndlgigh error on the slopef the regressiarOne can check
this option, but one usually obtains the folloggimessage:

LIMS preSem|

The standard deviation of hydrogen isotopic data is relatively high. It is not
suggested that you correct for linearity.

BetweernSample Memory Correctiqrefault = correct)

This optionmakesuseof theLIMS for Lasersiefaulttemplate layouto determine the between
sample memoryorrectionover the course of the entire autorun by ugjrappingsof

measurement standardistributed across the autor(law to high, high to lowetq. As noted
above, we recommenditially using 9 sample injections and ignoring the first 4 to minimize the
betweersample memory.

Between sampleemory is calculated bgyomparing thenears of thenon-ignored delta values
of the first standardhfgh deltg to the meawaluesof two sequential occurrencesadecond
(low deltg standargdor viceversa(high to low, low to high)For an autorurrontaining
distributed groups of a high/logstandardollowed by two identicalow/high standard (e.g.
HighStd,LowStd1, LowStd2, thebetweersamplememory is determinedsingthe meanof all
norrignoredmeasuremerdtandardss follows:

Betweensamplememory (%)= (avgLowStd1i (avgLow Std2) / avg(HighStdi (avgLow Std2)
’H MemoryExample: 0.68 % =7@01.574 1 (1404.034 ))/ (i41.89a i (i404.03a ))

The betweersample memory correction averaged usingll appropriataeferencegroupingsin
theautorun andthenapplied to all samples and measurement standards

AdjustedSamplel’H = 1.0068* (Sample Meni Prior Sample Mean) + Priddample Mean
Final Correctedi Result= MeanSampleValuei (MeanAdjusted Valuég Mean Samplé&/alue)
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@ Between-sample 2H memory: 0.65 percent

This value is based on the following data.

Analyses OurlabID Port Memory

1022-1023 W-34 1-03 0.61 percent
1036-1037 W-34 1-17 0.46 percent
1050-1051 W-34 1-31 0.89 percent

Between-sample 180 memory: 0.53 percent

This value is based on the following data.

Analyses QOurlLablD Port Memory

1022-1023 W-34 1-03 0.36 percent
1036-1037 W-34 1-17 0.00 percent
1050-1051 W-34 1-31 0.69 percent

Do you wish to continue?

[ OK ] [ Cancel
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11.2 Data Import Error Messages

The two most common import erragtem frompoor analyss, such aghosewith low or highly
variable HO vyields as a result of syringe or septa failordfom null data from dropped
analyses, or some other instrunamalfunction.

LIMS for Lases maywarn the user about faulty sample and analysis condivbesdatais
imported Thispre-screening feature helps to ensure that users do not import badldza.
warningsdo not appear if the autorun data passegtaiminaryscreening tests.

UMS e G|

There is a problem with one of the results. The yield of water (area) of at
! % least one peak is too low.
Possible causes include:
Needle is jamming or sticky
Septa is faulty
Bad vials
Please double-check your instrument.

The average high area (average of top 25 percent of area values) is 1.924.
Check the following analyses because at least one value of area is less

than 85 percent of the average high area.

Analysis  Area
Q-1026  0.060

Lo |

Examplé this sample vial wasitherinsufficiently or oveffilled, resulting in a low HO yield in the laser analyser,
with concomitant bad isotopic assdyMS for Lasers warns the user which sample was problematic.

LIMS e S

'.6‘. There is one record whose delta oxygen-18 value is null.
~ Forthis record, LIMS will set both delta values to -999 %, the area to

zero, the H20_Mean to zero, the d(18_16)_SD value to zero, the
d(D_H)_SD value to zero, and will Ignore the analysis.

Exampléei occasionally instrument fagimay result in the reporting of null or blamsotopicvalues for one or more
injections.LIMS for Lasers screens for null values in oréieexclude null values in the sample normalization.
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12

Normalizing, Evaluating, and Storing
Results
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12.1 Normalizing Da& to the VSMOW and VSLAP Scales

In thischapter we illustrate dateormalizationandevaluation Because thelenticalprocedure
applies tcbothLos Gatos Researa@nd Picarro instruments, aistepeatedor *°0 and®H, the
process will be showanly onceusingexamples.

1. After data files have been successful impoftech a laser instrumerfChap 9 and10), on

the main page dfIMSforLasers cl i ck on the HfAApply Dat a

My Laboratory  LIMS for Lasers @
Sample Information Analyses in Progress

Yiew Projects --» Create a Sample List --» | Import Data From
| Instruments

Import a New Project Find a Sample --»
From Excel Submigzion —_——— Apply Data Mormalization

. Search For Samples
Create a New Project I Using Eriteriap E valuate

i Analyzes in Progress
Add / Edit a Customer I

Print Sample Range

i i R Print / Sare
Yiew / Edit Information Analyses in Progress

about Sample Analyses

Store Final Results
to Projects

Back to In Progress

Track My Lab QA/QC

Water
Resources
Programme

2. From thepull down menuat the top of the windoywchoosehe appropriate instrument and
the specificisotope to be processeBememberthis procedurés performediwice - once for
H and once fot°0. Choose one instrument and isotope, and click @qu e r y 0 .

5| Data Normalizati
Choose Instrument and Isotope: .
L (Los Gatos] for 2H uery | Brint | Close
—1an | P (Picarro) for 2H < 3
ur Lab | mark | uRlark
2U =2 | P (Picarro) for 180 [ taork [ R | wiemte |

In thewindow that opengbelow), the last 50@nalysedor the selectedaserinstrumentwill be
shown The analysidist is sorted bylate;the most recerdamples arehown first. Older data
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can beviewedby lowering the analysis numbdifs r o m a n &, andtbehre-quergng the

database.

Thedatafields shownare:

Analysisi The instrumenprefix andits counter (L, P, etc), asprovided by the laser instrument
Pk (Peak)i This is thesamplenjectionnumber Hereeachsinglesample is comjisedof nine
injections There arewo instances ofachpeak numbérone is’H andthe otheiis *20.

Date/time1 Theinstrumentdate and timstampof the analysis

Our Lab ID T TheLIMS sample name. The plus (+) sigesideOur Lab ID deotestheisotope

selected in Step ® be normalized (hef# on a Picarra)

Vial Posi The aitosampler tray position afachsample

=53] Data Normalization

‘Right" mouse button information available

Choose Instrument and lsotope: |Q [Picarra 21300 for 2H

[+]

22

Print ‘Quse ‘

20120720 (4:43:11

1.00000,

for columns with blue column headings. Analyses frum_|585 !°'|1085
[ Analysis [Pk] Date/Time [Dur Lab ID] Vial Pos|  Correction Coefs. [ Range Mark | Unmark |Eiewﬂidit |?
Q-1083 5 2M207-20031207 w3+ 1-30 1.00000, , . \ -
[-1083 5 20M207-20031207 w34 1-30 1.00000, , .
[-1083 B 200207-2003:16:17 w34+ 1-30 1.00000, .
[-1083 B 201207-2003:1617 w34 1-30 1.00000, .
Q-1083 7 2M207-2003:2016 W34+ 1-30 1.00000, . .
3-1083 7 20M207-2003:20018 W34 1-30 1.00000, . .
3-1083 8 22072003242 W3+ 1-30 1.00000, . .
Q1083 8 2020720032421 W3 1-30 1.00000, , .
Q1083 9 2M207-2003:28:27 W3+ 1-30 1.00000, , .
0-1083 9 2M207-2003:28:27 ‘w3 1-30 1.00000, , .
Q-1084 1 20M0207-2003:3231 w3+ 1-31 1.00000, , .
[-1084 1 20M207-2003:3231 w34 1-3 1.00000, , .
[-1084 2 2M207-2003:36:36 W3+ 1-31 1.00000, .
Q-1084 2 20M207-2003:36:36 W34 1-3 1.00000, .
3-1084 3 220720034041 W34+ 1-31 1.00000, . .
3-1034 3 2020720034041 W34 1-3 1.00000, . .
Q-1034 4 2M207-20 034448 W3+ 1-3 1.00000, , .
Q-1084 4 220720034446 W34 1-3 1.00000, , .
Q-1084 5 20M207-2003:48:52 w3+ 1-31 1.00000, , .
[Q-1084 5 20M207-20 034852 w3 1-3 1.00000, , .
[-1084 B 201207-20 035256 W34+ 1-31 1.00000, , .
[-1084 B 201207-20 035266 w34 1-3 1.00000, .
Q-1084 7o 2M207-2003:5701 w34+ 1-31 1.00000, .
3-1084 7 2020720035701 W34 1-31 1.00000, . .
3-1034 a8 220720 04:01:068 W34+ 1-3 1.00000, . .
Q1084 8 2012-07-20 040708 |'w-34 1-3 1.00000, , .
Q-1034 9 220720 040512 W3+ 1-3 1.00000, , .
Q-1084 9 2020720040512 w34 1-3 1.00000, , .
Q-1085 1 200207-2004:0378 W31 + 1-32 1.00000, , .
[-1085 1 20M207-2004:0918 w3 1-32 1.00000, , .
[-1085 2 20M207-2004:14:39 0 w3+ 1-32 1.00000, .
[-1085 2 220720041439 WA 1-32 1.00000, .
3-1085 3 220720041844 W3+ 1-32 1.00000, . .
3-1085 3 220720041844 WA 1-32 1.00000, . .
Q1085 4 220720 04:22:48 W3+ 132 1.00000, , .
Q1085 4 220720 042248 WA 132 1.00000, , .
Q-1085 5 220720 042653 W3+ 1-32 1.00000, , .
[0-1085 5 2M207-2004:26:63 w3 1-32 1.00000, , .
[-1085 B 2012-07-2004:30:67 w31 + 1.00000, , .
[-1085 B 2012-07-2004:30067 w3 1.00000, , .
[-1085 7o 20M207-2004:35:02 w3+ 1.00000, .
Q-1085 7o 2M207-2004:35:02 w3 1.00000, .
g 2012-07-20 04:33:.07 1.00000, . .
3 =y

4=
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3. To normalizeémportedlaserdata,double clickonthe last occurrencef an analysis number

havinga

i + deswla itgms will markfor normalization all théd (or O) data

accumulateaince the lasimportanddatanormalization Because the default normalization
methodusedin LIMS for Laserssibr ac ket ed

processe@nd normalizeall of theisotoped a t a ,
Instrument Picarro orLos Gatos Researth h al y s e s
on A Ap p | buttoiNto acoept thiel\MSanbrinadization

OK. Thent¢ i ¢

4. You arefinished Repeat tis procesdrom Step Xor thesecondsotope €.g.'%0). LIMS

k

and

n o r hasalreadgpeet i on o,
mes s a
h a v eappeas€lick

t he

ge
i de

has usedbracketed (memorgnd driftcorrectedmeasurement standards to normasiaeple
H or O isotopealata to the VSMOW and VSLAP scaledext, we canevaluate the results
outlinedin Chapterl2.3.

B

Correction Factor

1[0-1022 10 0-1085.009

Show
¢ 0One Reference

" Al References

Al Analyses
N E ion Coeffigfents
Proposed Accepted
Exp Coef: [1.00000 . o 1.00000
Add Core. [0.00 Sk |
‘Right button info ilable for Our Lab ID Ignore multiple peaks with ‘right' mouse button
Date Our Lab Area| Penult |Hourly | Expans | Add | Final -
ime 1D Analysis |Pk | Port | Vs Conr Coef | Comr 16
20120718 10:26:54 | W34 vV =
'q 5| Vv
LmMs - . . =
2
Fully normalized Picarro analyses have been identified. You only need to apply L
the proposed normalization equation coefficients by clicking on button with the L
right arrow. iIr
b
ﬁ L
‘ d
I - - ~
S — e
Ty T 7
W-34 7
W-34 =
W34 [ =
Record: 1 of 108 : b‘ -b-l Search =
OurLabID | Port Analysis Average Std Dev -
W-34 1-02 Q-1023 -24.76 0.05 3
Mulliple Peaks |w-34 1-03 Q-1024 -24.76 0.04 s
Analysis Summary| vy-34 1-16 Q-1037 24,76 0.13
W-34 1-17 Q-1038 -24.76 0.37
W-34 1-30 Q-1051 -24.76 0.03
W-34 1-31 Q-1052 -24.76 0.04
W-34 1-02 Q-1055 -24.76 0.35
W-34 1-03 Q-1056 -24.76 0.11
I w-34 1-16 0-1069 -24.74 n.60 he

Note To avoid confusion, normaliz€O and®H resultsfrom each autorubeforeimporting the

nextautorun This avoids unintentional combining of datasets from diffeaetdruns.
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12.2 Normalizing ata (Without Bracketed Normalization)

If you importedyour laserisotogc data usingheo pt i on a | AStandard | mport
| mport with Ch gthecdata istfeated asingle atchara merénormalization
options like linear driftcorrection canbe appliedafterfollowing Steps 13 in Chapterl2.1

1. Click fiNormalize with All References The calculatedR? value should be >0.99
2. Cli ckpplihy iMoo r mehé prapasediexpansion coefficient and additive correction
factorsderived from the measurement standards in the autorun are applied to the data.
Optionally, check foinstrumentadrift by checkingi Us e Li near Dri ft Corr e
3. You are fnished! Repeathe procesfor thesecondsotope €.g.'°0). Thenevaluateyour
results Chapterl2.3).

Note: LIMS revealsourignored injectiongs set irLIMS Options Checkfor outliers hereand
ignoreasneededThe bottom panel reveadsummary of the measurement standard ressks
in the normalizatiori note thabbad measuremergtandard canalso be ignored

=] MNormalization Equation Coefficients 3
R (Picarmo 21301 for De L2 01022 to 0-1085.009 | 1gnore some Dettas | Ignore AU Detas | Primt [ Close |
—Show — N lizati
¢~ [One Reference " Momalize with This Reference: I:B ‘True' Value
™ All References x % Momnalize with All References Multiple Peaks/Analysis
ean Intermediate Delta:
v Al Analyses R-Squared |1.000000 [FD + Blank + Hourly Carr]

— Linear Drift Correction —

[~ Force Exp Coef to 1.00000 Std Dew:
N lization E ( ¢icienls

) i ) Froposed Accepted
[ Usze Linear Drift Carrection Exp Coef: [1.00090 o 1.00030

% I hr Add Corr: |D_SD Apply Normak - |D.SU

‘Right' mouse button info available for Our Lab 1D Ignore multiple peaks with ‘right' mouse button
Date Our Lab ¥ial |Area| Penult |Hourly [ Expans | Add | Final e
Time 1D Analysis |Pk| Pos | Vs Comnr Coef | Comr 16
220718 095007 | W36 G102z |1 10 2 227 1.00090 |09 |1.38 [~
220718095412 | W36 g02z |2 [ 10 [ 1.85 137 1.00090 (0.9 |-0.48 [~
220718 095817 | W36 g02z | 3 10 [1.56 110 1.00090 (0.9 |-0.20 [~
220718100223 | W36 G022 | 4 10 [1.97 (1.8 1.000%0 |09 |028 I
220718 10:06:28 | W36 G022 | 5[ 100 [1.57 [-1.18 1.00090 |09 |0.28 r
220718101033 | W36 G022 | 6 [ 101 [1.57[-098 1.00090 (0.9 |-0.08 r
2M2071810:14:38 | W36 g02z | 7 10 157 .02 1.00090 (0.9 |012 r
220718101843 | W36 G102z (8 [ 10 201 [-0.88 1.00090 |09 (002 r
2M2071810:2248 | W36 G022 (9 100 [1.596[-093 1.00090 (0.9 |-0.04 r
220718 10:26:54 | W34 Q1023 |1 102 [1.98 [178.01 1.00090 (0.9 (17727 [~
2M2071810:30:89 | WwWe3d Q023 | 2 | 102|201 118477 1.00090 |09 [-184.04 [~
220718 10:358:05 | W34 Q1023 | 3| 102 |1.596[-187.68 1.00090 |09 (18695 [~
2M2071810:3512 | w3l G023 | 4 102 |1.57 [-188.42 1.00090 |09 [187E9 i~
220718104318 | w34 Q1023 | 5[ 102 [1.596([-189.28 1.00090 |0.9 [-188.58 r
220718104723 | W34 01023 | 6 | 102 |1.57 [-189.67 1.00090 |09 [-188.95 =
Record: W - 1of576  » M | 0o Fifer | Search | — S——
QurLabID | Vial Pos Analysis Average Std Dev -
W-34 1-03 Q-1056 -189.20 0.30
Mullil_)le Peaks |w-34 1-16 Q-1069 -189.20 0.84
Analysis Summary | v/-34 1-17 Q-1070 -189.20 1.60
W-34 1-30 Q-1033 -189.20 4.97
W-34 1-31 Q-1084 -189.20 4.52
W-36 1-01 Q-1022 -0.10 0.11
W-36 1-15 Q-1035 -0.10 0.72
W-36 1-29 Q-1050 -0.10 0.40
W-36 1-01 0-1054 0.1 n.21 b
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12.3 EvaluatingAnalyses in Progress

Oncecustomersamples have been measured twiceahof thedataarenormalizedo the

VSMOW-SLAP scalestheyremainfi i n

p ruotgthey areevaluatedy the analysand

stored. The analysshouldevaluateall results before storing them and pasghem onto the

customer.

TheLIMS for Lasersdataevaluation consists of two par{d) checkingthe repeatability oall
normalizedsampleghat weremeaured at leagivice, and(2) checkng the performance of
control standards included @achautorun andover time (se€hapterl27).

1. On the main page &fiMS for Lasers c | i c k

on AEvaluat e

Yiew Projects --»

My Laboratory  LIMS for Lasers

Sample Information

Create a Sample List -->» |

Import a Hew Project

Find a Sample --> |

From Excel Submizsion

Create a New Project |

Search For Samples
Uszing Criteria

Add 7 Edit a Customer |

Print 5ample A ange

VYiew / Edit Information
about 5ample Analyses

Special Features

Analyses in Progress

Import Data From
Instruments

Apply Data Hormalization |

Evaluate
Analyzes in Progress

Print / Save
Analyzes in Progress

Store Final Results
to Projects

Add Stored Samples
Back to In Progress

Track My Lab QA/QC

Water
Resources
Programme
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==l Evaluate Analyses in Progress 23
[W[«[[] oy [getrioe | | | e |

Isotope Our Lab ID Range Sample Information Res,
H [= Prefix Our Lab ID- | Mean FinaljDelta:

(3 C 3 Cabonate Submiter: | an 1: Std Dev 1:

(G > General SEE

O3 - Julian AU | Mean 2: Std Dev 2:

(3 M - Nitrogen

(1 R > Rieference Sample ID: |

215 > Sulfur

(0w > wiater

From:[1anz  To:[1621 @
‘ Vial |Area| Penult |[Hourly | Expans | Add Final ‘
Date Analysig Pk | Position | ¥s | Delta Comn Coef | Comr Delta 1G
Record: ! Search

o o

Chooseoneisotopei such agH - that you want to evaluate from tpall down menuocated
in the uppeteft (remember taepeat thiprocedurdor 1°0).

The available Prefix ibIMS for Lasesis i W&or water(the other prefixeare not enabled
Entert he A WO r ange sanfplsdrboatrolstandardgol wantd¢odevaluate. In
the exampleW-1802to W-1821correspondetb the lastdatarun.

Then click on AQueryo

A newwindow opens showng a summary of all of the resultsr each samplen theW range
queried
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7. By clickingtheList button (todeft) or by usingthe navigation buttong(row key$, one can
view individual sample to examinghe measuremenesul(s). In the examplehe sample
with Our LablD W-1804 wasselectedor iPH.

This window displaysthe Sample Information (ID, customer, analysis date) and a summary of
thenormalizedresults (Mean and StdDeviHere we notesampleW-1804wasanalysedwice as
Analyses numbergQ-959 and @93in the Multiple Peak Summary windowhe mean
normalized (VSMOW) valuefor each set of injectiorsre summarized, and batiean
measurement®r this sampléiH of i2 . 3 &nd&2 . 4 8agrae)wellwhichindicatedwe can
accept tle finalresult.

The bottomtableshows W1804wasmeasurean July 13 andbn July 16 2012 Weseethe
normalizeddataandtheignoredinjections.Also shown are the vial positismsedand the scale
expansion and additive correction factbfapplicable)
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