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Foreword

The routine measurement of the stable isotope ratios of hydrogen and oxygen (5°H and 5*20) in
liquid water samples by laser absorption spectroscopy (LAS) is an increasingly common and
cost-effective ana ytical tool in hydrologic and environmental studies around the world.

While LAS instrumentation is relatively easy to operate, the adoption of LAS into routine
laboratory operations is not so easy, owing to substantive offline data manipulation required by
the instrument operator. Other day-to-day LAS challenges include client sample-project
management, storage and tracking of instrument measurement data files, derivation and
application of algorithms to correct for between-sample memory, and correcting for linear and
non-linear instrumental drift over the course of analysis autoruns. Many LAS users, including the
International Atomic Energy Agency (IAEA), developed complex Excel data processing
spreadsheets that can be difficult for new users to adopt. Further, the use of spreadsheets presents
a challenge to maintaining and reporting long-term QA/QC and laboratory audits.

A new Microsoft Access-based Laboratory Information Management System (LIMS) for Lasers
is presented which simplifies and automates these difficult processes, and eliminates the need for
offline data manipulation. LIMSfor Lasers makes use of prescribed analysis templates that
consistently apply the Principles of Identical Treatment to al sample and measurement standard
analyses. Analysis templates include multiple occurrences of two measurement standards to
quantify between-sample memory, determine instrumental drift, and normalize results to the
VSMOW-SLAP scale. A control standard is used to quantify long-term QA/QC and laboratory
performance.

LIMSfor Lasers manages clients and their project data, and generates instrument-sampl e-list
templates for al LAS instruments, which otherwise requires extensive typographical datainput.
Autorun output files from LAS instrumentation are directly imported by LIMS for processing.
Theresults are screened in LIMSfor Lasers for outliers, and between-sample memory and
instrumental drift are corrected for, asrequired. LAS performance is monitored using control
standards to assess QA/QC and by 6°H versus 90 cross-plots. These automated processing
features reduce mistakes and operator errors.

In short, LIMSfor Lasers greatly eases the adoption of LAS technology into new and current
laboratories by introducing productivity efficiencies and improved reliability through consistent
approaches based on the Principles of Identical Treatment.

This document describes how to implement LIMSfor Lasers for Los Gatos Research or Picarro
instruments into a new or an existing laboratory. To facilitate use of LIMSfor Lasersin Member
States, this document also contains download links to the latest software repository.

The |AEA Officersinvolved in producing thiswork were L.l. Wassenaar, with extensive
laboratory testing by L. Pdltenstein and M. van Duren, and in collaboration with T.B. Coplen of
the U.S. Geological Survey, Reston, Virginia
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1.0 What isLIMSfor Lasers?

LIMSfor LasersisaLaboratory Information Management System (LIMS) for all off-axis (OA-
ICOS) and cavity ring-down (CRDS) laser absorption spectrometers (LAS) used for the purposes
of 9°H and ¢*20 assays of liquid water samplesin hydrological and environmental studies. LIMS
for Lasers provides a convenient Windows environment to manage clients, projects, samples and
instrumental data.

Key Features

Full client, project and sample management and reporting system.
LAS sample analysis and laboratory standard calibration templates.
Automated between-sample memory corrections.

Automated instrumental drift correction and outlier identification.
Automated normalization of datato the VSMOW-SLAP scales.
Track My Lab QA/QC for instrument and |aboratory assessment.
Excel client sample submission templates.

User Benefits

Increased laboratory productivity by eliminating complex spreadsheets.
Improved long-term performance through standardized approaches.
Reduction of laboratory error in client and data management.

Fully compatible with LIMSfor Light Isotopes v.9x.

LIMSfor Lasersis built upon the MS Access code of LIMSfor Light Sable Isotopes, and can
be used concurrently on an existing v.9 back-end database. LIMSfor Light Stable Isotopesisa
mature software application developed and maintained by T.B. Coplen at the U.S. Geological
Survey (USGS) in Reston, Virginia, USA.

The software is aresult of a collaborative effort between the IAEA |sotope Hydrology
Laboratory (IHL) and the U.S. Geological Survey (USGS). LIMSfor Lasersis provided at no
cost to users.

Currently, OA-1COS laser instrumentation is offered by Los Gatos Research Inc.” .
(www.lgrinc.com) and CRDS laser instrumentation is offered commercially by Picarro Inc.
(www.picarro.com).

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


http://www.lgrinc.com/
http://www.picarro.com/
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20LIMSfor Lasersat a Glance

View Projects --»

My Laboratory  LIMS for Lasers

Sample Information

Create a Sample List --> |

Import a HNew Project
From Excel Submission

Create a Mew Project |

Add / Edit a Customer |

Find a Sample >

Search For Samples
Uszing Cntena

Print 5ample Range

Yiew / Edit Information
about 5ample Analyzes

Special Features

Analyses in Progress

Import Data From
Instruments

Apply Data Normalization

Evaluate
Analyzes in Progress

Print / Save
Analyzes in Progress

Store Final Reszults
to Projects

Add Stored 5amples
Back to In Progress

Track My Lab QA/QC

-

IAEA

FI% Water
Resources

Programme

The user interface of LIMSfor Lasers.

\ Projects

\ \ Sample Information |

\ Analysesin Progress

View projects, print
reports, and export data
to Excel

Import project data
from Excel forms
Create new projects
Add new clients

¢ Create sequence files

that can be imported
into Los Gatos

| Special Features

Add new laser
instruments

Add or edit laboratory
standards

Backup and customize
the database

Design analysis
templates

Research or Picarro
instruments

Search, view, print and
edit specific client
samples

Import sample data
filesfrom Los Gatos
Research or Picarro
instruments
Automatically
determine and apply
memory correction and
drift corrections
Normalize results to
VSMOW-SLAP scae
Evaluate results and
track laboratory
QA/QC

Store final accepted
results for reporting



2.1 Routine Sample Autorun Checklist

After LIMSfor Lasersisinstalled this autorun procedural checklist provides an overview for the
routine isotopic analysis of water samples.

A. Projects Column

1. Ensure customer is added to LIMSfor Lasers (Chp. 6.1).

2. Create anew project for the customer, either manually entering sample information or
importing from an Excel file (Chp. 6.3, 6.4).

3. Add Project(s) samplesto alaser Analysis Template queue (Chp. 8.8, 8.9).

B. Sample Information Column
4. Create the autorun Sample List for the laser instrument (Chp. 9.1, 10.1).
C. In the Laboratory

5. Pipette project sample waters and |laboratory standards into labelled 2mL vials.
6. Arrange samples and laboratory standard viasin correct trays and positions (Chp.
8.3).

D. On the Laser | nstrument

7. Copy the Sample List file to the laser instrument via USB stick (Chp.9, 10).
8. Runthe samplelist on Los Gatos Research or Picarro laser instrument.
9. Copy the completed autorun data output file to USB stick.

E. Analysisin Progress Column

10. Import Data From Instruments — use default or custom correction (Chp. 11).
11. Apply Data Normalization (Chp. 12.1).

12. Evaluate Analysesin Progress (Chp. 12.3).

13. Store Final Results to Projects (Chp. 12.5).

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

F. Projects Column

15. View Projects — Reporting Results (Chp. 13.1).
16. Submit final results to Customer.
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3.0 Computer and Software Requirements

Required:
e Windows PC with USB or connection to alaser instrument.
Microsoft Access 2007/2010 (32-bit only) for Windows, installed.
LIMSfor Lasers frontend (v.10.054 or later).
A new or an existing LIMS back-end database for current LIMS users.
A new or an existing LIM S folder location for the back-end database (network or PC).
An Example Client Sample submission Excel spreadsheet.

Software:

The LIMSfor Lasers software is composed of 3 components:

e TheLIMSfor Lasersv10.054, or later, frontend interface
e A LIMSfor Lasers new backend database for Picarro or Los Gatos Research instruments.
e AnExcd client sample submission template

The latest software can be downloaded at no cost from the IAEA or USGS websites:

http://www-naweb.iaea.org/napc/ih/IHS resources sampling.html#lims
http://i sotopes.usgs.gov/research/topics/lims.html

Optional:
e A network connection to the LAS instrument(s).
e A backup disk (network or external storage location).

Required Security Settings

LIMSfor Lasers requires adding trusted locations in Microsoft Access. Y ou may require
Administrator rights to change these settings. If you get macro errors, in the same security
location set Access to enable all macros.

Trusted Locations

For example, assume C:\LIMS is the database location. We need to add this location to Trusted
Locationsin Access.

Access 2010: File Tab / Options/ Trust Center / Trust Center Settings/ Trusted Locations/ Add
new location / Path: C:\LIMS, Check box: Subfolders are trusted, click OK

Access 2007: Office Button / Access Options/ Trust Center / Trust Center Settings/ Trusted
Locations/ Add new location / Path: C:\LIMS, Check box: Subfolders are trusted, click OK.

Note: some I T policies do not allow the Windows Desktop as atrusted location.
11


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

A

Getting Started with LIMS for Lasers
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4.1 Setting up LIMSfor Lasersin a New Laboratory

Create LIMSfor Lasers folders on your laboratory PC for the user interface, back-end database
and daily backups (e.g. C:\LIMYS). The LIMS folder should be located on a dedicated computer,
or on areliable (and preferably fast) networked drive.

a C)\LIMS\Backend
b. C\LIMS\Frontend
c. C\LIMS\Backup

Ensure Microsoft Access 2007/2010 (32-hit) isinstalled with the latest service pack. Ensure
Access has C:\LIM S and subfolders added as Trusted L ocations (see previous chapter).

Download and extract an unopened version of the latest LIMSfor Lasers front-end interface (e.g.
LIMS for_Lasers 10.054.zip) into C:\LIMS\Frontend.

Download and extract an unopened instrument-specific back-end for new laboratories (e.g. LIMS
Back-end for Picarro.zip) into C:\LIMS\Backend.

Consider renaming the LIM S back-end database to one that is descriptive of your laboratory,
such as “My Laboratory LIMS Backend.accdb”.

Keep copies of the original unopened LIMS ZIP filesin a backup location for safekeeping.
In the Frontend folder, open the file “LIMS for _Lasers 10.054.accdb”, or later version.
a. When opening a newly extracted version of LIMSfor Lasersit may recompile, and

you may see the screen below. If this occurs, click “OK” (this can take a few
minutes). Access may close without further notice when the compilation is done.

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. Re-openthe compiled “LIMS_ Light Lasers_10.050”, or later version. If you see a

security warning, then “trusted locations” were not set up properly—see previous section:

Microsoft Access Security Notice - [
A it :

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 you want to open this file or cancel the operation?

More information

I Open Il Cancel ]

ey

8. Click “Open” (thiswarning will not occur if Trusted Locations are set up).

9. LIMSwill ask for the location of your LIMS “Back-end” database.

-

LIMS

=)

% Cannot find the database for the analysis and sample data,
Previously it was: EN\LIMS for Lasers Back-end DB 20120502.accdb

Please find the database for your samples and analyses,

oK

10. Click “OK”, and use the file dialog to navigate to C:\LIM S\Backend and “Select” the new
Picarro or Los Gatos Research, or newly renamed back-end file that you copied in 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: 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 message appears, Click OK (security warning pops up if Trusted Locations are
not setup), click “Open”:

[ s B )

Welcome to LIMS Light for Lasers.

Currenthy, U.5, paper (8.5" x11") is enabled for reports. To change this option,
click Special Feature on the Main Menu and click Options.

e e — #

12. A reminder that new laser instruments may need to be installed into your laboratory database.
Click “OK”. Another reminder about daily backups, Click “OK” again.

-

LIMS

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

|

13. LIMSfor Lasersisnow successfully installed. This should be your screen upon start up:
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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

LIMSfor Lasers Main Page.

Registering for Support

It isagood ideato register LIMSfor Lasers by emailing tbcoplen@usgs.gov. Registration
ensures you will be informed of updatesto LIMSfor Lasers. Similarly, suggestions for
improvementsto LIMSfor Lasers, reporting of bugs, and improvements to the user manual
would be appreciated.

Note: For European and other international users, the Windows Regional Settingsin the computer Control Panel
may have either a point or acomma as the decimal separator. LIMSfor Lasers will 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 up in a LIMS VO laboratory:

In laboratories currently using LIMSfor Light Stable Isotopes v.9, follow the procedure for a new
laboratory (Steps 1-7 above), but use the existing LIM S back-end directory. Some warnings do
not apply. In step 7e, select the LIMS (v.9) back-end database. A LIMSfor Lasers restart will

still be required.

Note: When using a v.9 back-end database, only medium “W” (water 6°°0 and 9°H) and the
laser instruments are visible. Thisisintentional - no IRMS instruments or any other isotopic
media (e.g. C->carbonates, S->sulphur, etc) are visible, even though they are still present in the
database. There is no danger to the back-end database, and al v.9 preferences are retained. Y ou
may switch back and forth between LIMSfor Light Stable Isotopes and LIMSfor Lasers. Staff
using the lasers, for example, may prefer to use the simpler LIMSfor Lasers interface.

4.3 Quick-Start Back-ends

In later chapters of this manual, we show you how to use LIMSfor Lasers, add laser instruments,
design and create new anaysis templates, measure and normalize data and report results. This
information should be reviewed fully in order to better understand the software.

However, to get new users running quickly, we have provided separate “ready-made” LIMS for
Lasers back-end data bases — one for Los Gatos Research and one for a Picarro laser instruments.
These are downloadable (Chapter 3.0) backend databases that assume:

e The Picarro instrument software has the identification prefix “P” (default).

e The Los Gatos Research instrument software has the identification prefix “L” (default).

e Thedefault 30- (Los Gatos Research) or 20- sample (Picarro) Analysis Templates,
described in this manual will be created by the user.

e Local laboratory measurement and control standards assigned values are provided by and
must be edited by the user — these areinitially set to null values.

For Los Gatos Research users:

1. Download the Los Gatos Research LIMSfor Lasers back-end data base from the link
above.

2. Review Chapters 4-6 to customize LIMS, and to edit or add your local measurement
standards and create analysis templ ates.

3. Then go to Chapter 8.4 to get started with samplesto be measured.

For Picarro users:

=

Download the Picarro LIMSfor Lasers new back-end data base from the link above.

2. Review Chapters 4-6 to customize LIMS, to edit or add your local measurement
standards and create analysis templ ates.

3. Thego to Chapter 8.5 to get started with samples to be measured.

17



4.4 Checking LIMSfor LasersVersions

LIMSfor Lasers software is continually improved. Updates are posted at the web links given
above. To determine which LIMSfor Lasers version you are using, click the “About” menu on
the main page (see below).

To update LIMSfor Lasers, download the new zip file and extract the user interface. Follow
Steps3, then Step 7 in Chapter 4.0, above. If you created a Windows desktop ““shortcut” to the
frontend interface folder, be sure to update the shortcut to 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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4.5 Customizing Your Laboratory Settings

Prior to adding your own laser instrument to LIMS for Lasers, one should create |aboratory
customizations (your location, laboratory name, paper size, printers, etc.). This customization
will create anew filein the LIMS interface subdirectory named “LM9PREFS.ACCDB”, which
stores your custom laboratory information. Depending upon your computer settings, the file
extension ACCDB might not be visible.

This “Preferences” file must reside in the same directory as the LIMS front-end interface file. If
thisfileisdeleted, all customizations will belost and LIMS reverts to default values when you
install an updated LIMS for Lasers front-end. However, if you move the front-end interface to a
new folder and forget to move LM9PREFS.ACCDB, LIMSfor Laserswill create another
LM9PREFS.ACCDB with your custom laboratory settings.

I mportant Tip: To protect against mistaken entries and deletions in daily use, most formsin
LIMS require the user to purposely click on the “Edit” button at the top of the screen before any
changes can be made. This may be confusing at first — but remember it isfor your data
protection! Think “Click Edit” and it will become a routine habit.

On the Main Page - Click “Special Features” / Options.
Click “Edit” (the control now changes to “Save”).

Type in your Organization Name; choose your Country, and printer paper size. Choosing “Any
Installed Printer” will bring up the Windows Print Dialog box instead of immediately printing to
the default Windows printer. Maximize LIMS forces afull entry page on your display. Invoicing
features are optional - enable or disabled as desired. Include Sample ID and abbreviated project
info adds more detail to the printouts of sample lists, as various laboratories prefer more or fewer
levels of detail on their reports.

The customizable user-defined options on the right side are fully discussed in Chapter 6.5.

When done, click “Save”, and Close, and Close again to return to the Main Page.

1

Worios -' Aﬁ

| [re—— _
[ Edt | Ofse

General Preferences

2

apvie: | Organization Name

BylUS > Unded States

Names for Samples FUW

Excel File to Import New Projects
SampleID: [Sample D
UserDefCaption2: [aqufer
UserDefCaption3 [Riveiilake

Paper Size for Reports Print Destination User Def Caplion & lr—*—-_‘cm{my
& US lettes @ Defauk Printer _
B e . User Def Caplion 5 {Temperature
UserDefCaption&:[pH
[V Use meters as default for distances instead of feet Caption Z: [Alkalrity
I~ Masimize LIMS Main Menu foem Othes Info: [Other Info i
7 Inciude Sample 10 and abbreviated project information on printout 1
of List of Samples to be anaheed o
[ Display Invoices Bottomt {Bottom
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4.6 LIMSfor Lasers Database Locations

It isagood ideato ensure your LIMS back-end database location and the file backup locations
are set up permanently, and reliably.

Open LIMSfor Lasers

1. Click on “Special Features”.
2. Click on “Backend Database” — the following screen opens:

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 “Back-end Database location will revea the location assigned above. If not, click
“Connect to a Different Back-end Database” and navigate to the target back-end LIMS
database.

4. The compacting option forces a file compression — you will be reminded when the database
expands to occasionally compact it.

5. Enable (or disable) backups, and specify the location. LIMS use a 7-day back-up cycle (e.g.
Monday is replaced the following Monday). This gives you aweek of back-up protection.

NOTE: Backups are only made when LIMSfor Lasers closes. These are NOT unattended or
automatic backups. Users are strongly encouraged to use other forms of automated backup
(network, DVD, flash disks, etc.).

20



5

Adding Laser Instruments
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5.1 Adding or Removing a Los Gatos Research Laser I nstrument

Toinstall or remove a Los Gatos Research laser instrument in LIMSfor Lasers:

1. Start LIMSfor Lasers.
2. Click “Special Features”.
3. Click “Instruments”.

In the screen below, click “Add”.

E Instruments E3
List [1/«'C" »|m| Edit | Add  Delete | Close |

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

Enter “L” in the Code box.

Enter a short descriptive name for the Los Gatos Research instrument.

From “Analysis import format”, pick Los Gatos Research.

Click “Save”, then Click on “List” - the new Los Gatos Research instrument should
appear here.

No gk

For best results, we recommend atotal of 9 injections per sample and by default ignore the first 4
injections (shown above). See discussion on templates for rationale for ignoring injections and
other options (Chapter 8.2).

To remove a Los Gatos Research instrument, click on “Delete”. If analyses for the Los Gatos
Research instrument have been imported into LIMSfor Lasers, the instrument cannot be deleted.

Note: the number of ignored injections is instrument specific and must be less than the total
number of sample injections as defined in the “Analysis Template”.

Note: Theinstrument ID Prefix “L” is hard coded into Los Gatos Research instruments. For
laboratories having two or more Los Gatos Research instruments, this code must be unique for
each instrument (L, Q, but not P). Changing the prefix will require access to the LINUX shell on
the Los Gatos Research instrument and a minor edit to an instrument file. Contact Los Gatos
Research for instructions on how to change the default instrument Prefix ID.

Caution: If you return your instrument for repair and Los Gatos Research replaces the hard
drive, please ensure that Los Gatos Research resets the prefix letter and analysis number to the
values on the instrument at the time you returned it for repair.
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5.2 Adding or Removing a Picarro Laser I nstrument

Toinstal or remove aPicarro laser instrument in LIMSfor Lasers:

1. Start LIMSfor Lasers.
2. Click “Special Features”.
3. Click “Instruments”.

In the screen below, click “Add”.

|
E Instruments w &4

List [/« P »|vi| Edit | Add  Delete | Close |

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

Enter “P” in the Code box.

Enter a short descriptive name for the Picarro instrument.

From the “Analysis import format” pull down menu, pick Picarro.

Click “Save”, then Click on “List” - the new Picarro instrument should appear here.

No gk

For best results, we recommend atotal of 9 injections per sample and ignore the first 4 injections
(shown above). See discussion on templates for rationale for ignoring injections and other
options (Chapter 8.2).

To remove a Picarro instrument, click on “Delete”. If analyses for the Picarro instrument have
been imported into LIMS for Lasers, the instrument cannot be del eted.

Note: The number of ignored injections is instrument specific. The total number of injections for
each water sample on Picarro instrumentsis set up on the PAL handheld device (e.g. 11xx
Series), or Configurator Software (e.g. 21xx Series).

Note: The ID prefix “P” is coded into the Picarro instrument software. For |aboratories having
two or more Picarro instruments this code must be unique for each instrument (e.g. P, Q, but not
L). Thisrequires editing the Coordinator.ini file and the “Instrument prefix” header. Contact
Picarro for detailed instructions on changing the default instrument prefix ID.

Caution: If you return your instrument to Picarro for repair and they replace the hard drive,
ensure that Picarro sets the correct prefix letter and analysis number to those values that were on
the instrument when you returned it for repair.
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Customers, Projects and Samples
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6.1 Adding or Removing Customers

Before water isotope samples can be analysed and reported using LIMSfor Lasers, they are
associated with a “Customer” (client) and their “Project”. A customer is the person responsible
for the water sample submission and to whom the stable isotopic results will be reported. A
customer may include laboratory and technical staff. LIMS keeps track of all laboratory
customers and the information associated with their data.

A customer list can be populated with alist of regular clients, or customers may be added over
time. Ensure that a customer existsin LIMSfor Lasers before attempting to create new projects.
Pay close attention to name spelling to avoid duplicating the same customer (e.g. Bill Smith,
William Smith).

To add anew Customer:

1. OntheLIMS Main Page, Click “Add/Edit a Customer” in the Projects column.
2. Click “Add”.
3. Enter Lastname, Firstname, and other optional contact and address information.
4. Click “Save”, then Click “List” to see your current list of customers.
5. To remove a Customer, click on “Delete”.
ZE| Customers [ B3 |
o (W[ [ D ko [ ot | poe | G |
Customer Information x
Custorner Mao: W
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 minimum information required is Lastname and Firstname; al other customer fields
are optional. Customer information can be updated later by choosing the client name from the

“List” menu and then clicking “Edit”. The clients “Reference” and “Test” are pre-set entries that

can be used for running laboratory tests or calibration samples.
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6.2 Adding Projects and Samples

Projects are defined as a group of water samples submitted by a customer for the analysis of 6°H
and/or 620 for a particular purpose and/or from a specific location (e.g. Project Name,
Location).

LIMSfor Lasers comes with aproject for international measurement standards (e.g. VSMOW?2,
SLAP2), and a project for local measurement standards (e.g. your own laboratory standards). A
test project is also included - typically used for dummy or conditioning samples. These
predefined projects should not be deleted. Y our |aboratory measurement standards and tests
waters can be added to and edited in these projects.

New customer projects are created in one of two ways:

e Manualy entering customers and their sample information.
e Automatically importing customer sample information from an Excel template.

The second option may be preferable since it contains information supplied by the customer and
accompanies the water samples arriving at the laboratory. Importing project information from an
Excel template ensures no typographic errors are made by the laboratory (see Excel Submission

Templates).

E Find Project P4
Select Project Criteria List of Selected Projects Cl
Close
N P fise @ Save - . .
Harme: [ [~] LIDOSEIED AN l:l a Save List of Projects as Excel File |
Frint
e — T —

e —

[~ Projects Ready To Fepaort 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
1995-01-01 | Reference . W3 Empty capsule for TCAES . . . 0 L L L L L L
CF Ref Inj sample

19950101 | Reference W4
2006-06-06 .

2006-06-06 | Refe

International references . . . . . . . . .
Lab references

The Projects Summary Page
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Searching for Projects

As projects and data accumul ate in the database over time, LIMSfor Lasers includes searching
capabilities for quickly locating projects and client data. One can search for projects using a
combination of full and partial information criteria by:

e Customer Name.

e Purpose.

e Before and/or after dates.
e Completed projects.

e Project Location.

Sorting Projects

Simple sorting of Project information can be accomplished by clicking on project column
headers, like Project, Location, Submission Date, Sample ID, Customer, or date Reported.

Reporting and Exporting

Searching, exporting, and combining projects into asingle report or a single or combined Excel
files are done on the Project overview page. Summary lists of al current or searched or sorted
laboratory projects may be printed or saved to Excel files. This feature provides a quick way to
search, acquire, and summarize laboratory productivity information for annual reports.

E FinM =

Select Project Criteria
Hene: [5mih Jon 7] Pupose cortans §
&
After [date]: l:l Location containg: |Texas
Befare [date]: l:l [~ Projects Ready To Report
e window helow by pressing the Delete key on the keyboard [does not the project from LIMS]
£l £l £l £l £l £l

Submizzion | LastMame Fange Purpoze Location Feported
2012-0718 | Smith . . . . . . John's TestWiaters for LAS 0 0 o 0 0 0 0 000 ElPaso, Tewas . . . . . . .
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Project Information

A customer project is opened up by double clicking on the highlighted project. The lower part of
the project window displays a summary of mandatory and optional information about that
project, including:

The submission date when the samples arrived or were logged (required).
The Customer name (required).

Purpose - adescriptive, searchable field (optional).

Project Location - a descriptive, searchable field (optional).

Sample Our Lab ID Range (these numbers are assigned by LIMS).

e Comment field for other relevant project information (optional).

e Tota number of samples, and type and number of samplesto be completed.
e The date when final results were reported to the Customer.

=

§| 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

The upper part of the project window (grey buttons) display several action items that apply to the
opened Project. These include:

e Editing and viewing individual sample details.
e Adding or deleting the project or individual samples to/from an analysis template.
e Printing of sample bottle and LAS via labels.
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Printing a hard copy of the final project report for the customer.

Graphing a 8°H vs. 6'20 cross-plot of the results.

Exporting Project resultsto an Excel spreadsheet.

Invoicing.

e Deéeting aProject — click the “Delete” button —this action can only be done if no analyses
have been imported into LIMSfor Lasers.

The above information can be edited by clicking the “Edit “button on the top of the window.
Samples and Analyses
Within the project summary window, clicking on the “Samples” button opens up information

pertaining to individual samplesin the project. Navigation through the list of samplesis
performed by using the arrow buttons or the List button, both at the top left of the 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 page information about each sample is summarized. Thisinformation includes:

e Thesample Our Lab ID (assigned by LIMS).
e Thesample 6°H and ™20 results, if evaluated and stored.
e Various optional customer supplied information about the specific sample.

Clicking on the “Analyses” button opens another window that gives detailed information about
the specific isotopic analyses of each sample, including the date analysed, the instrument name,

method, etc. This window opens only if one or more sample anal yses have been compl eted.
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6.3 Manually Create a New Project

Manual project creation and entry of samplesisillustrated using an example. John Smith (a
previously added Customer) submitted 10 water samples from a proposed aquifer test sitein
Texas for the Purpose of awater resources evaluation project. The sample bottles arriving in the
laboratory are labelled ““1” through “10”.

On the Main Page, Click “Create a New Project”.

Click “Submission Date” — use the calendar icon to select adate or click “Today”.
Choose “Smith, John” from the Customer pull down menu.

Type “Water Resource Project” in Project Purpose or Title field.

For Location — type “Proposed Aquifer Field Site”.

Choose “US” from country pull down menu.

In the Sample ID box, type the sample names (1 to 10), one sample per line.
When done, click “Save” (top right).

A dialog box confirms that you want to create this new project containing 10 new water
samples with LIMS assigned 1D ranging from W-1001 to W1010. Click Yes.

10. The new Project is completed and is now visible in the “View Projects” tab.

WCoNooU~wWNE

Zgl Login New Samples 23
AGMEdt Costomer | Newt Sample #:/1001 addBange | Save | Close |
Required Information Optional Information
Submission Date2012-07-05 Projectfw/ater Resource Project
Purpose
Customer, Smith, John of 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 information required is Submission Date, Customer, and Sample ID. Optional
Information can be updated later (see Advanced Features Chapter). Note that sample names must
be unique, any duplicates should be renamed (Samplel, Samplela, Samplelb, etc).
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The “Add Range” Option

Manual project entry can be aided by using the “Add Range” button located on the top right of
the Login New Samples page (see previous figure). Add Range automatically inserts a range of
named samples with incremental numbering.

Clicking on “Add Range” button opens an additional “From:” and “To:” field in the white box
below Required Information:

fom [BEAD0T  to[AEA200 |  Add |
ﬁ Cancel
L 4

Sarn

The format of the From and To fields requires that both entries have the same nonnumeric prefix
if there is anonnumeric prefix:

Correct Range Entry Format

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

Example From: IAEA 4.011 To: IAEA 4.210
Automatically adds 200 consecutively numbered samples

Example From: IAEA200 To: IAEA1
Automatically adds 200 consecutively numbered samples, in decreasing value

Incorrect Range Entry Format (Resultsin a Range Error)

Example: From: Testl to: Testsample200 (non-numeric prefix different)
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Submission: 2012-07-18 Smith, John W-94 to W-113 2012-07-19

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

Sample ID: Date OurLabID Value Comment Value Comment
Location 1-1 W-94
Location 1-2 W.03
Location 1-3 W-96
Location 1-4 W-97
Location 1-5 W-98
Location 2-1 W-99
Location 2-2 W-100
Location 2-3 W-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 of test project printed from the LIMS Project Page having no completed and stored samples .



6.4 Importing a Project using Excel Submission Forms

An easy way to create a new project isto import Excel sample submission templates containing
sample and project information provided by your Customers. Having customers complete and
provide the sample names and details and submitting an Excel file (by email or diskette) along
with the samples saves staff time and eliminates laboratory transcription errors. A user editable
sample submission template is available from the IAEA website (Chapter 3).

_ __ G T — I _ . _ _ _ I . |
A ] [S D E F 3 f i 7l K E M HE|
1 IAEA Sample Worksheet - Water Isotopes by Laser Spectroscopy '
2 Customer Information
3 My Lastnams: s catze) Ship samples with Excel file to:
4 First Mame: My Eirstname MAEA sotops Kydrology aboratary LN o Lisers
5 Iniial: £.0.Bax 100 Aoom 5-167 ) Water Version 10,35 luk 28, 2002
6 Address [Line 1) Vienna International Cariter | y Usec! with permiszicn
T Address [Line 2 1400 Vienna, Austria - ¥ T. 8. Coplen
8 stateor Lm:iné: Emait: isotape. hydrologyab@iaes.org k & Resources 5. Genlogical Survey
0 Postal Code: > 31 National Cercer
10 Country: AEA Pl’Og ramme Reston, Wa. 20192 i
11 Email; Mstructions: Email: thenplengusgs gov.
12 Telephone: Infarmation i RED is required
13 Fax: tfarmation in BLUE is optiansl, if availsble
il Complete sd Save s "MySamples,=s"
15 Submission Date: 2013-07-31 g vriseanny Caution; “Sample 107 must be wnigus, no duplicstes
16 Project Name: (2 pokeoa dezaiane)
17 Location i3 pichs vt |
18 Account coronan
19 Sample Informatien
20 Counter Samgie D Cauntry Cade State/Prav Cote Degrees Lat. DegreesLon.  Collection Date/Time | End Coll, Date/Teme  Elewation | Length Unit Top Bottom Aquifer Ave
21 Example 1 GHIP 43325 (seetabbelow]  (seetab balow) D0 MMESSS OR.MMS5E5 fr-h-0 1995-11-15 18:30 1144 ft .7 152 Wil Aver Danu
2 e 1T 788 s Ohi 35889722 -T7.0EEE0 2012-02-25 00:00 [normalby siank| 37 ™ 185 45 Mibian  LakeHi
o Example Sample 1
| Examiple Sampla 2
Example sample 3
Example sample 4
& sampla &
| Exaemiple Sample 6
P ey 0 1] 1 e[l
A 08, A0 (= } T |

To Import and Create a New Project using an Excel Template

1. OntheLIMS Main Page, click on “Import a New Project from Excel Submission” under

the Projects heading.
2. Inthe Windows filename dialog box, locate and double click on the Excel sample

submission file to be imported.

3. A confirmation dialog will indicate how many samples and the range of new “W”
Laboratory 1D numbers to be assigned to the samples. Click “Ok”.

4. The New Project will appear under “View Projects”.

Reminder: Before importing an Excel file, ensure the Customer is added and their first and last
name are spelled the same as in the Excel file (see Chapter 6.1).
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6.5 Customizing Client Excel Submission Templates

A convenient way to create New Projectsis to deploy customized Excel sample submission
templates to your laboratory customers.

An editable “unprotected” LIMSfor Lasers Excel Sample Submission template is available from
the links in Chapter 3.0. This Excel file may be edited and changed to construct your own
laboratory information needs and graphics.

Any data field customizations to the Excel template will require editing LIMSfor Lasers optional
sample information. Thisis due to the fact that the field names in the Excel template must have a
corresponding field name in LIMSfor Lasers.

On the Main page, click Special Features, and click the Options button. On the right panel there
isalist of User Definable Captions that can be changed and be used in the Excel file.

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 Lizt of Samples to be analyzed

Top: |Top

Dizplay Invoices

<]

i |Enttom

To change any of the field names (e.g. Aquifer, Conductivity, pH, etc.) to your own preferences,
click “Edit” and change thefields. For example, “Aquifer” might be changed to “Site Name”.

Not al of the field names are required. LIMSfor Lasers requires only the Sample ID in this
custom list. Thus, if you do not need Caption 7 (e.g. Alkalinity), delete the text from the Caption
7 textbox, and delete the “Alkalinity” column from the default Excel template. Once al required
edits are made, click “Save” and then “Close”.

LIMS will now expect matching headers in the customized Excel import file.
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Changing the Headersin the Excel Submission Template

Open the default “unprotected” Excel Sample Submission template and locate the corresponding
optional field(s) names to be changed. In this example, the header “Aquifer” can be replaced
with “Site 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 .

Prugramme
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
389 2012-02-28 00:00 (normally blank) 37 m 185 345  Nubian

I mportant: Be sure the headers in the worksheet correspond exactly to those in the LIMS options
fields, or the import will fail. For optional fields left blank in LIMSfor Lasers, delete that same
column from the submission spreadshest.

Caution: Repeatedly changing LIMS field header names over timeis strongly discouraged. Give
clear thought to what information is required for your laboratory, and stick with it.

Note: The LIMSfor Lasers permission insignia shown above must be retained on import

spreadsheets for legal purposes because this software is provided by the U.S. Geological Survey
and the IAEA at no cost.
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Sample Submission Template Protection

Long experience has shown that distributed Excel sample templates are invariably tampered with
by customers (e.g. customers may delete or add columns, paste incorrect cell formats, pasteto a
new spreadshest, etc.), al of which cause an import failurein LIMSfor Lasers.

For this reason, the submission worksheet may be “protected” to allow customersto fill out only
those fields required by the laboratory. While the Excel cell protection is not foolproof, your
laboratory should also provide explicit instruction on its use.

To help protect your Laboratory Sample Submission Excel spreadsheet:

In Excel 2007/10, Click on the “Review” Tab.

Click on “Protect Sheet” — enter anew password (and record it).

Save thefile, distribute to Customers.

Now clients can add their information to the sample datafields required by LIMS. All
other fields are locked against editing, unless the password is disabled.

pODNPRE
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6.6 Tipsfor Successful Excel Submission Templates

Based on our LIMS experience with hundreds of clients, here are some tips for the successful use
of client supplied Excel sample submission forms:

In the Laboratory

e Download the provided unprotected Excel template to add/edit your required data
(contact information, address, add laboratory logos, etc.).

e Ensure any changed optional fieldsin Excel exactly match thosein LIMS “Options”.

e Protect your distributable Excel Submission Template with a password.

e Test your new Excel import file with dummy data to ensure that the imports work
correctly.

e Do not combine different customer samplesinto a single project — this will be confusing.

To the Customers

e Send protected Excel Submission forms to customers, or post it on your website.

e Recommend customers keep a copy of the original Excel template for future samples.

e Customers should complete their information and “Save As” using an appropriately
descriptive filename.

e The Excel Submission Template should accompany the water samples (on CD or by
email).

e A hard copy of the Excel submission sent along with the water samplesis useful.

e The minimum information required is: Lastname, Firstname, Submission Date, and
Sample IDs.

Hisuucuons.
Information in RED is required

Informatlon in BLUE is recommended, if available K

Complete and Save As "MySamples.xls'

Caut:on "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

Reminder to LIMSv.9 users: LIMSfor Lasers does not use any media codes — samples are
automatically assigned to Media Code 1 (water 9°H and 6'%0).
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6.7 Printing Sample and Vial Labels

Printing Large Sample Labels

LIMSfor Lasers can print large adhesive labels (Avery or equivalent) that can be affixed to the
sample bottles. Thiswill alow laboratory staff to organize and better locate client sample

bottles.

In the Customer Project, click Print Labels, and click Yes.

1.
2. Thedefault number of labels printed is 1 (select 2 or more in case of sample splits).
3. Ensure the printer has the correct size 30 or 21 large label laser sheets inserted
(respectively, Avery 5260 Letter Size or Avery L7160 A4 Size, or equivalent). The label
sheet size should match the paper size set in LIMS Options (Letter or A4). Click Print.
4. Affix the printed LIMS large sample labels to the correct customer sample bottles.

Print Small Labelsfor LAS Sample Vials

LIMSfor Lasers can print small labels to be affixed to 2 mL sample vialsthat are used on the

laser instrument autosampler.

1. Inthe Project window, click on Print Small Labels, and click Yes.
2. Thedefault number of labels per sample printed is 1 (pick 2 for two vial assays).
3

Ensure the printer has 80 or 84 small labels per sheet (respectively, Avery 5267 for Letter

Size or Avery L7656 for A4, or equivaent) inserted. Click Print.

4. Affix the sample label to the appropriate sample vial (aternately, W numbers can simply

be written on the side of the vials using a permanent marker).

E Projects |E|
1 ([T [ £ | poee N c--

Delta Plat

Export Results
Invoice
Fimd Froject By Invoice Ho

Print Labels
Frint Small Labels

§ amples
Template List -- Add & Delete 5amples

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
-102
Location 24
W-106
Location 3-3

"-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

-105
Location 3-2

109
Location 4-1

W-113
Location 4-5

Example printout of small labels.

LASinstrument 2 ml vial with small label attached.
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7.1 Reference and Laboratory | sotopic Measurement Standards

LIMSfor Lasers comes with projects for international measurement standards, and for daily use

measurement standards used in normalizing the analytical results of water samples.

I nternational Measurement Standards (VSMOW?2, SLAP2)

To view the table of assigned values for international measurement standards:
1. OntheLIMS Main Page open “Special Features”.
2. Click “Assign Lab References”.

3. Click “List” (top left) to see international measurement standard isotopic 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 Laboratory ID “W-9” and assighed 5*°0 value of —55.5 %o

Note that the international measurement standards are located in the Project “International
references” and the Customer name is “Reference”. There are 25 placeholders for current and

future international measurement standards (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 . . . . . . . . . . .
395.01-01 Reference . . . . W-3 Empty capsule for TC/EA . . . . . . . . .
395-01-01 Reference . . . . W4 CFReflnjsample . . . . . . . . . ...
06.06-06 Reference . . . . Intemational references .
006-06-06 Reference . . . . W-31toW-69 Labreferences . . . . . . . . . . . ..
0120705 Smith . . . . . . W-1001 to W-1010 ‘Water Resource Project - Houston
020705 Smith . . . . . . W-1011 to'wW-1199
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7.2 Adding Daily Use Measurement Standards and Controls

Daily-use measurement standards (or in-house standards) are used to normalize the measured
isotopic results of samples to the VSMOW-SLAP scales for final reporting'?. The onusis on the
laboratory to obtain and use appropriate local measurement standards, and ensure they are
carefully calibrated against the VSMOW-SLAP international measurement scales (see
Appendices for Sources and recommended Calibration Templates for Daily-use standards).

LIMSfor Lasers comes with over 35 placeholders for user-supplied local measurement standards
in aProject called “Laboratory references” whose Customer is named “Reference”. These local
measurement standards have pre-assigned LIMS Laboratory 1D numbers from W-31 to W-69
(see previous Figure). This project iswhere your laboratory can add its own standards.

Be aware that a newly installed version of the LIMSfor Lasers does not have any isotopic values
assigned to the local measurement standard placeholders in the Table of References. To assign
their known values, one must edit the local measurement standards, and add their assigned
isotopic compositions to the LIMStable of references.

By example, here we will edit and add two new local measurement standards and a control
standard into our Table of References. These have the following known isotopic composition:

My Laboratory Standard 1~ 620 = —0.07 %o 0°H=-4.1%, (relativeto VSMOW)
My Laboratory Standard 2 620 =-24.76 %o 5°H = —189.2 %o (relative to VSMOW)
My Control Standard 680 = -999 %o 8°H = not assigned

Note: The Control Standard must be assigned an 620 value of ~999 %, which actsasaLIMS
flag to denote the 620 of this standard is aways null. It should not be assigned any 6°H value.
Because the control is null, LIMS will not use it in any normalization when it isincluded in
analysis runs, although you will be able to monitor its results. The isotopic composition of the
control does not matter, although a control standard with 9°H and 620 values lying in between
the local measurement standards is preferable. The sole purpose of the control standard will beto
track our laboratory QA/QC over time.

First, we need to edit and rename three “pre-assigned placeholders” for local measurement
standards and the control to their actual names or Sample IDs, as listed above.

We will assign “My Laboratory Standard 1” to W-31, “My Laboratory Standard 2” to W-32, and
our “Control standard” will be assigned to W-33.

On the LIMS Main Page, Click “View Projects”.

Double on click the Project called “Lab References”.

Click on “Samples”.

The first samplein the Project opens; in this case, it happens to be W-31.
Click the “Edit” button.

agrwbdPE
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6. The Sample ID field is now highlighted — delete and replace “My laboratory ref 1 with
“My Laboratory Standard 1, but leave al other entries alone (do not enter ¢ values!).

7. Click “Save”.

8. Click again on the “List” button and choose W-32 from the pull down menu.

9. Click “Edit”, delete and replace “My laboratory ref 2” with “My Laboratory Standard 2”.

10. Click “Save”.

11. Click again on the “List” button and choose W-33 from the pull down menu.

12. Click “Edit”, delete and replace “My laboratory ref 3” with “My Laboratory Control”.
13. Click “Save”. The renaming of these three samples is completed.

14. Click “Close” to return to the LIMS Main Page.

Select Project Ciitetia Lt of Selected Prajects Clovs
| — T — ey ey
St lebmeman[ ]|
Belmefdest[ | I"  Puopecls Fieady Ta Fizpait Print Reports of All 7 Selectod Projects |

i Create Exced Files of Data of Sedected Projects [7 Files]
= proecss - - - -
Upen Selected Praiect | | 27 CEENDOINTFTY . e

G | Lo Foan]
e
. eleience . .. .| W
b i inicumation
M uhyfior [200606505 D Fonds Ropoiled: '
| ol v oo [Feieence = L Changed: BT TETE 775719
Frapress [Lab ifarencas

Localion |

Remos: 31 10w ES

Pioject Comments [

Mumber of zamples vath missing della values{29 o | 33 semples

Project “Laboratory references” with Laboratory 1Ds W-31 through W-69.

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

Entry information for sample W-31 to be edited to “My Laboratory Standard 1.



7.3 Assigning | sotopic Values to Daily Measurement Standards

Now we need to assign the known isotopic values to our daily use laboratory measurement
standards, and add a specia LIMS flag to our control standard.

1. OntheLIMS Main Page, open “Special Features”.
2. Click “Assign Lab References”.

To Add the First Measurement Sandard § 0 and ¢ ?H Isotopic Values

3. To add the known or assigned 20 value, click on “Add”.

= Reference Samples 3
List | 14]4 [wh5 ! 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. Click the pull down menu under “Isotope”, choose “180”.

5. In“Our Lab ID” field, enter “31”. “My Laboratory Standard 1”” should appear in the
“Sample ID” field.

6. Inthe“Fina Delta’ field, enter its assigned value, here—0.07 %o for *°0 aslisted on

page 42.
7. Click “Save”.

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.

Isolop

Reference Information

OurLab D

D: [My Lab Standard 1

Final Delta: D a7




8. Next, to add the known or assigned ?H value, click on “Add”.

9. Click the pull down menu under “Isotope” and choose “2H”.

10. In the “Our LablID field, enter “31”. “My Laboratory Standard 1” will appear in the
“SamplelD” field.

11. In the “Final Delta” field, enter its assigned value, here —4.1 %o for °H that islisted on

page 42.
12. Click “Save”.

To Add a Second Measurement Sandard ¢ 20 and ¢ ?H Isotopic Values

13. To add the second measurement standard, repeat steps 3 to 12 above, instead using W-32
“My Laboratory Standard 2” with the example values for 60 and 6°H (9*°0 = —24.76
%o, 0°H =—189.2 %o shown on page 42).

To Add a Control Sandard

14. Repeat steps 3 to 7, instead using sample W-33 “My Laboratory Control”.
15. Enter the 180 value of =999 %.. (remember: do not add *H)

16. Click “Save”

17. Click “Close”

To review your current list of international and local measurement standards and their assigned
isotopic compositionsin LIMSfor Lasers, in the Special Features page click on “Assign Lab
References”, and then click the “List” button.

The figure below lists a summary of international measurement standards, the newly added local
measurement standards, and the control standard, sorted by element and their corresponding “W”
Our Lab ID numbers.

If you need to change the assigned isotopic value of either international or local measurement

standards, highlight that standard and isotope to be changed in the list and click “Edit”. Then
enter the new value in the Final Deltafield and click “Save”.
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G - R

Al Delote | Close
W5 I'-,-'-,-'l |:| '_," a3 ‘_H
GISF‘ Delta 2H -‘l 29,7 ;
SLAR Delta 2H 470 o reference materials
WSRO 2 Delta 2H 0
DA . 5
hy Lab Standard 1 Delta 2H -4.1
My Lab Standard 2 Delta 2H -189.2
T Iﬁ . Eal *I'\.H_F LI
GISP Delta 180 -24.78
SLAF Delta 180 -BR5
WO D2 Delta 180 0
Sl ~CrEr e SEn
hy Lab Standard 1 Delta 180 -0.07
My Lab Standard 2 Delta 180 -24 7R
M_I,I Contral Standard Delta 180 -933 £

Final Delta: !EI

Example of our newly added daily use measurement standards and a control standard

VERY IMPORTANT NOTE ABOUT MEASUREMENT STANDARD VALUES

Edited laboratory measurement standard values affect only future results and samples that have

not yet been normalized and stored.

Previously normalized and stored results are not changed retroactively, and they retain all of the
normalization parameters and the assigned isotopic standard values that were used at the time of

their normalization processing. Prior data normalizations are therefore protected.
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Sample Analysis Templates
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8.1 Sample Analysisin LIMSfor Lasers

Now that we have learned to add Customers and Project samplesinto LIMSfor Lasers, we can
begin to prepare and analyse water samples on an LAS instrument, through the use of instrument
Analysis Templates (also known as sample lists, queues, or sequence run files).

Analysing LAS samples using LIMSfor Lasers follows a general 8-Step procedure:

1. Adding the customer samplesto an instrument Analysis Template (or queue).

2. Creating and printing alist for sample preparation (e.g. filling vials) and transferring the
sequence to the Los Gatos Research or Picarro data acquisition and control software.

3. Measuring unknown samples at |east twice (on a Los Gatos Research or Picarro, and
importing the measured isotopic datainto LIMSfor Lasers.

4. Correcting imported results for between-sample memory and/or instrumental drift.

5. Normalizing the samples to the V SMOW-SLAP scales using calibrated daily-use
measurement standards.

6. Evaluating the resultsfor errors, for consistency among runs, tracking the Control
standard performance.

7. Checking and storing the accepted results of two or more sample repeats.

8. Reporting final results to the Customer, in hard copy or Excel.

My Laboratory  LIMS for Lasers @

Sample Information Analyses in Progress

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

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

Create a New Project I < Tt Evaluate

Analyses in Progre
Add / Edit a Customer |

Print Sample

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

about Sample Analyzes

tore Final Results
to Projects

Back to In Progress

Track My Lab QA/QC

Water
Resources
Programme

Work flow path in LIMSfor Lasers



8.2 The Importance of Analysis Templates

LIMSfor Lasers comes with default analysis templates for Los Gatos Research and Picarro
instruments. These templates were designed and tested to obtain high quality results, check for
problematic anal yses based on the sample water yield, correct for between-sample memory,
check and correct for instrumental drift, and to normalize the results of the unknown samplesto
the VSMOWY/SLAP scale using calibrated |aboratory standards. A control standard is used to
monitor results and to report long-term LAS performance for QA/QC purposes.

Systematic analysis templates founded upon the Principles of Identical Treatment™ are well-
known to give the best results. Further, such systematic templates make it easier for operators to
identify problems when changes in sample analysis patterns are observed.

In LIMSfor Lasers, we highly recommend using the 9-injection-ignore-4 analysis template as a
starting point for al LAS instruments from Los Gatos Research and Picarro. As LAS instruments
improve, users can experiment with templates to tweak performance for their own needs and
instruments, or to improve sample throughput by experimenting with fewer injections and
ignored injections (e.g. 6 injections-ignore 3). Analysis templates remain fully customizable to
the user preferences. The settings recommended in thismanual areintentionally
conservativein order to obtain the best possible results from all generations of laser
instruments.

At the IAEA, as an example, various LIMSfor Lasers templates were created for low latitude
waters and contain bracketed laboratory standards with relatively high ¢ values, or for snow and
ice samples that use a set of bracketed laboratory standards with low ¢ values, or for templates of
differing numbers of samples, like along (60 sample) or short (10 sample) autoruns, or for
conducting local measurement standards calibration.

Why We Need Systematic Analysis Templates
There are two hardware factors that constrain the length of an LAS analysis template:

e Sampleinjection port septum failure. Septamay leak or fail after 300 to 800 injections,
depending on the brand and the quality.

e Syringefailure. Microliter syringes can fail after as few as a dozen injections to over
2000 injections. Generally, the higher the dissolved solids (TDS) content of the samples,
the sooner the syringe will fail from salt precipitation jamming of the syringe barrel.

Asaresult, it isrecommended that LAS autoruns total no more than 500 to 800 injections, after
which the septum must be changed. The syringe should always be monitored for signs of failure.
Syringe degradation is manifested by decreased sample H,O yields on most LAS instruments, in
comparison to new syringe performance.

There are two instrumental constraints that impact the quality of LAS sample analysis templates:
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e Between-sample “carryover” or memory-— thisisresidual contamination from prior
sample water moleculesin the laser cavity and/or transfer lines between adjacent
samples. This requires multiple injections of the same sample to overcome the memory of
the previous sample. In most LAS instruments between-sample memory islessthan 1 to
2 per cent after 3 or 4 sequential sampleinjections®®. Memory corrections require
discarding the results of the first 3 or 4 (or more) injections, calculating and correcting for
memory'®, or by averaging the last 3- 4 of 9 or more injections”). Between-sample
memory corrections, whatever the approach taken, are very time consuming to perform
offlinein Excel.

e Instrumental drift. The earliest LAS instruments were prone to temperature dependent or
random instrumental drift over the course of an autorun'®. Because LAS instruments do
not use a comparative reference gas like an IRMS to counteract this, drift (in either
direction) in the final delta results may be observed. To overcome this, most LAS users
placed small groups of unknown samples (3 to 5 samples) between groups of local
laboratory standards, and they use “bracketed normalization”, assuming linear (Or no)
drift has occurred between these small groups of samples and standards over short time
periods (hours). Alternately, unidirectional linear drift may be observed in some LAS
instruments, allowing usersto apply alinear drift correction to the entire autorun with no
need for sample and reference “bracketing”. Either way, instrumental drift correctionis
time consuming to process offline in Excdl.

Whereas the physical constraints of septa and syringes require routine instrument maintenance as
described in the user manuals from each LAS supplier, LIMSfor Lasers helps deal with
identifying and correcting for three of these issues, as described below.

Poor Injections - LIMSfor Lasers

The failure of syringes and septa often result in low or poorly reproducible H,O yieldsin the
LAS cavity, as reported by the instrument software. Older laser instruments exhibit a significant
change in isotopic composition that is partly dependent on water vapour content; therefore
precise and consistent sample water injections remain crucial. While mechanical hardware
failure like ajammed syringe may be obvious, |ess obvious are those bad injections or variable
sample yields that occur when vials are insufficiently or over-filled, or if the syringeis
performing poorly. A few poor sample injections among many hundreds of injections can be
difficult to identify by scanning hundreds of rows of comma-separated (CSV) datain Excel.

To screen for poor injections, all imported LAS data files are checked by LIMSfor Lasersto
ensure H,O yields are consistent across the autorun. Thisis done by checking that individual
injections are within 85 per cent of the mean H,0 yield. Results falling outside this limit are
flagged and their sample IDs displayed, along with awarning that the autorun may be
compromised by septum or syringe failure. This givesthe LAS operator a chance to double
check their instrument hardware and possibly reanalyse the samples before erroneous results are
reported to the customer.
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This H,O-based screening method is not fool-proof. Even if there are no errors reported, users
should quickly scan H,O yield summariesin the LIMS import for obvious isotopic outliers.

Between-Sample Memory - LIMSfor Lasers

Between-sample memory in LIMSfor Lasersis quantified using two local measurement standard
pairsthat differ greatly in their 6 values, and are sequentially spaced multiple times throughout
the autorun. A measurement standard with a substantially different ¢ value is followed by two
successive vials of the second standard in order to calcul ate between-sample memory. The
memory corrections for standard sets in the autorun are averaged, and are applied to all samples
in the autorun. LIM S cal culates between-sample memory using only “non-ignored” injections of
sample and standards.

The advantage to this approach are that memory corrections are accurately calculated using
repeating groupings of two references with widely separated delta values throughout the entire
autorun, not inconsistently amongst pairs of differing samples having large or small isotopic
composition differences. Further, it does not matter how many injectionsignored, because the
between-sample memory correction is well quantified and follows Principles of Identical
Treatment. The determined mean between-sample memory correction is applied to all samples
analysed regardless of their measured isotopic composition. Regardless, as a matter of good
practice, we recommend ignoring the first 4 injections, which results in the lowest between-
sample memory (usually < 1 per cent). See Chapter 11 for details on these calculations.

Instrumental Drift in LIMSfor Lasers

Temporal instrumental drift in LIMSfor Lasersis quantified using aleast squares regression of
analysis time versus one or more measurement standards that occur throughout the autorun. The
drift correction (reported in %o per hour) is determined and applied to the samples. However,
LAS instrumental drift is not often linear over long autoruns (>2-3 hours), and instrumental drift
may be inconsistent among laboratory standards within an autorun (one standard drifts
positively, the other negatively). Therefore, this regression often gives poor statistical confidence
(e.g. low R? values).

Regardless, LIMSfor Lasers gives users the option to check for linear instrumental drift using
one or more laboratory standards. One measure of confidence of whether to apply linear drift
correction is when drift is strongly linear (e.g. R* >0.6) and occurring in the same direction (e.q.
all drift positively) for two or more of the measurement standards. Only then can alinear drift
correction be applied with any confidence. While linear drift correction is optional, the use of
“bracketed data normalization” (default setting) is generally been observed at the IAEA to give
better results.
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8.3 Using Default Analysis Templates

The following sections describe in detail the default analysis templates for Los Gatos Research
and Picarro instruments as used in LIMSfor Lasers. These default templates were designed to be
robust and were tested to produce the best possible results for all generations of LAS
instruments. Further, they were optimized to obtain accurate determinations of between-sample
memory, optionally quantify instrumental drift, and to apply bracketed standard and sample data
normalization.

The default LIMSfor Lasers analysis templates areillustrated in table format and sequential
sample vial analysis layout for both Los Gatos Research and Picarro instruments, followed by
individual sections on setting up and using analysis templates for each instrument.

Whereas users are free to design their own analyses templates, the provided default templates are
agood placeto get started.
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Table 1. Default 30-sample Analysis Template for L os Gatos Resear ch I ntruments.
Samples are arranged sequentially in positions 1-30 of Tray 1 (front tray) in the CombiPAL
autosampler. Laboratory standards, control standards, and conditioning samples are arranged in
Tray 3 (rear tray), each in their own row. The recommended analysis procedure is 9 injections
per sample, ignoring the first 4. This template contains 68 rows of 9 injections each = 612
individual injections. Analysis time with av1/v2 Los Gatos Research instrument is ~20 to 30
hours. See Figure for vial layout. List # isthe order in which samples are analysed.

Sample
Deionized Water
Deionized Water
High o Standard
Low ¢ Standard
Low ¢ Standard
High 0 Standard
High o Standard
Sample 1
Sample 2
Sample 3
Sample 4
Sample 5
Sample 6
Control Standard
High o Standard
Low ¢ Standard
Low ¢ Standard
High o Standard
High o Standard
Sample 7
Sample 8
Sample 9
Sample 10
Sample 11
Sample 12
Control Standard
High o Standard
Low ¢ Standard
Low ¢ Standard
High ¢ Standard
High o Standard
Sample 13
Sample 14
Sample 15

Vial Pos
3-28
3-28
3-10
3-1
3-2
3-11
3-12
1-1
1-2
1-3
1-4
1-5
1-6
3-19
3-10
3-3
3-1
3-11
3-12
1-7
1-8
1-9
1-10
1-11
1-12
3-20
3-10

3-3

3-11
3-12
1-13
1-14
1-15

List #

O 00O NO UL WN -

W WWWWNNNNNNNNMNNNRREPREPRPPRPRREPR PR
R WNROWOVLOONOODUDNMWNRPRPOWOVONOOTULDNWNIERO

LIMS for Lasers Function
Instrument Conditioning
Instrument Conditioning
Between-Sample Memory
Between-Sample Memory
Bracketed Normalization
Bracketed Normalization
Bracketed Normalization
Unknown Sample
Unknown Sample
Unknown Sample
Unknown Sample
Unknown Sample
Unknown Sample

QA/QC

Between-Sample Memory
Between-Sample Memory
Bracketed Normalization
Bracketed Normalization
Bracketed Normalization
Unknown Sample
Unknown Sample
Unknown Sample
Unknown Sample
Unknown Sample
Unknown Sample

QA/QC

Between-Sample Memory
Between-Sample Memory
Bracketed Normalization
Bracketed Normalization
Bracketed Normalization
Unknown Sample
Unknown Sample
Unknown Sample
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Sample 16
Sample 17
Sample 18
Control Standard
High o Standard
Low ¢ Standard
Low ¢ Standard
High o Standard
High o Standard
Sample 19
Sample 20
Sample 21
Sample 22
Sample 23
Sample 24
Control Standard
High ¢ Standard
Low ¢ Standard
Low ¢ Standard
High o Standard
High ¢ Standard
Sample 25
Sample 26
Sample 27
Sample 28
Sample 29
Sample 30
Control Standard
High o Standard
Low ¢ Standard
Low ¢ Standard
High o Standard
High o Standard
Deionized Water

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

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

3-1

3-11
3-12
1-25
1-26
1-27
1-28
1-29
1-30
3-20
3-10
3-2

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

Unknown Sample
Unknown Sample
Unknown Sample

QA/QC

Between-Sample Memory
Between-Sample Memory
Bracketed Normalization
Bracketed Normalization
Bracketed Normalization
Unknown Sample
Unknown Sample
Unknown Sample
Unknown Sample
Unknown Sample
Unknown Sample

QA/QC

Between-Sample Memory
Between-Sample Memory
Bracketed Normalization
Bracketed Normalization
Bracketed Normalization
Unknown Sample
Unknown Sample
Unknown Sample
Unknown Sample
Unknown Sample
Unknown Sample

QA/QC

Between-Sample Memory
Between-Sample Memory
Bracketed Normalization
Bracketed Normalization
Bracketed Normalization
End Wash
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Vial Layout for Default L os Gatos Research Analysis Template

Tray3, Rowl- Low ¢ Standard %3
Tray3, Row 2— High ¢ Standard x3
Tray3, Row 3- Control Standard ¢ x3

Tray3, Row 4- DI for wash

Tray 1- Sequential unknown samples
placed from position 1 to 30

See Table 1 for descriptions

Layout of Samples on Los Gatos Research CombiPAL Front and Rear Tray

Note: Inthis Los Gatos Research analysis template, the vials of each local measurement standard
and control standard contain ~1 to 1.5 mL of water. Triplicate redundancy of local measurement
and control standardsisintentional in order to avoid reliance on a single standard vial and to
ensure the best possible QA/QC. The volume of the daily |aboratory standard water consumed
per analysistemplateis 3 to 4 mL, and was designed to correspond to daily standard ampoules
available to users from the USGS and IAEA (See Appendix 1).
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Table 2. Default 20-sample Analysis Template for Picarro Instruments.

The samples, local measurement standards, and control standards are arranged sequentially in
positions 1-32 of Tray 1. The recommended procedureis 9 injections per sample, ignoring the

first 4 injections. This template contains 32 rows of 9 injections each = 288 individual injections.

Analysistime using the Picarro LL1102i is~32 hours. List # is the order in which samples are

analysed.

It is strongly recommended that Picarro instruments are pre-conditioned with 1-2 deionized
water samples immediately prior and following the autorun (using the Coordinator software).

Sample

High o Standard
Low ¢ Standard
Low ¢ Standard
Sample 1
Sample 2
Sample 3
Sample 4
Sample 5
Sample 6
Sample 7
Sample 8
Sample 9
Sample 10
Control Standard
High o Standard
Low ¢ Standard
Low ¢ Standard
Sample 11
Sample 12
Sample 13
Control Standard
Sample 14
Sample 15
Sample 16
Sample 17
Sample 18
Sample 19
Sample 20
Control Standard
High ¢ Standard
Low ¢ Standard
Low ¢ Standard

Vial Pos
1-01
1-02
1-03
1-04
1-05
1-06
1-07
1-08
1-09
1-10
1-11
1-12
1-13
1-14
1-15
1-16
1-17
1-18
1-19
1-20
1-21
1-22
1-23
1-24
1-25
1-26
1-27
1-28
1-29
1-30
1-31
1-32

LN WN PR
4
1

W WWNRNNNNNNNNNRRRREPRRRERRRRR
N R, O WOWNOODUDNWNROOLONOOTULD WNIERELO

Function
Memory/Normalization
Memory/Normalization
Normalization
Unknown Sample
Unknown Sample
Unknown Sample
Unknown Sample
Unknown Sample
Unknown Sample
Unknown Sample
Unknown Sample
Unknown Sample
Unknown Sample
QA/QC
Memory/Normalization
Memory/Normalization
Normalization
Unknown Sample
Unknown Sample
Unknown Sample
QA/QC

Unknown Sample
Unknown Sample
Unknown Sample
Unknown Sample
Unknown Sample
Unknown Sample
Unknown Sample
QA/QC
Memory/Normalization
Memory/Normalization
Normalization
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Vial Layout for Default Picarro Analysis Template

Default 20-Sample Analysis Template
and vial layout, shown for Picarro
CombiPAL Autosampler.

Blue capped vials are unknown
samples. Red capped vials are
|aboratory standards and control
standards, corresponding to the layout
shownin Table 2.

Above: Front Tray of Picarro Combi-PAL Liquid Autosampler

10

Default 20-Sample Analysis Template and via
layout, shown for Picarro G-2000 Autosampler.

8

Blue capped vials are samples. Red capped vials
are laboratory standards and control standards,
corresponding to the layout shown in Table 2.

7

9

@

Above: Tray of the Picarro G-2000 Series
Liquid Autosampler
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8.4 Creating a New Los Gatos Research 30-Sample Analysis Template

1. Fromthe LIMS Main Page, open “Special Features”.
2. Click on “Analysis Templates”.

ZE| Design Templates 2
List |14]4] ] | | A | Close |
LastEdit:|
General Information L
M ame: | Description:| ’
Instrument: | [+]
Sample Information Printing
Sample for Urfiled Pasitions: w1 [+] {#1 Print sample list
3 Print sample list and multi-sheet template

Click on “Add”.

Under “Name”, type a relevant description (e.g. Los Gatos Research 30 Samples).
Under Description — add relevant additional details (e.g. which Standards used).

Under Instrument, choose “L” for Los Gatos Research.

The “Sample for Unfilled Positions” defaults to W-1 (a dummy sample). Thisdummy is
used, for example, when only 20 samples are added to a 30-position template. Thisfield
cannot be left blank.

8. Number of injections per sample, set to 9.

9. Click “Save”.

10. Once saved, the “Name” field cannot be edited, only the description and other fields can
be edited. The template can be deleted and re-created in case of amistake.

Noobkw

Zgl Design Templates 3
List M|«] LER 30 Samples | » [+1] Edit Vial & Tray Positions | Duplicate | Edit | Add | 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 Research Sample Layout and Instrument Run Sequence

The analysis sequence of local measurement standards, control standards and the client samples
are set up by clicking the “Vial Pos and References” button. The term “Vial Pos” denotes the vial
position of the sample or measurement standard in the tray of the instrument liquid autosampler.

Clicking on “Via Posand References” in LIMSfor Lasers brings up the Los Gatos Research
Anaysis Template 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

Clicking “No” presents the user with a blank template (if you want to design it from scratch).
For now, choose yes.

Before going further with template construction, you will need to know the Our Lab 1Ds of the
local measurement standards (and control standard), and their corresponding “W” numbers.

If you do not have these “W” numbers at hand, go back to the View Projects button on the Main
Page. The LIMS Project for laboratory measurement standards is called “Lab References” and
has Our Lab ID place holders ranging from W-31 to W-69.

Recall in Chapter 6.4 that we created a high () laboratory measurement standard (W-31), alow
(0) laboratory measurement standard (W-32), and a control standard (W-33). We will use these
three laboratory measurement standards as an example for the new Los Gatos Research Analysis
Template. Once “W” numbers are noted, proceed to the next step.
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Go back, or stay in, Special Features > Anaysis Templates > and choose the Los Gatos

Research template to be created from the “List” button.

Click on “Edit Via and Tray Positions”, and then click “Yes” on the Wizard to create a new L0S

Gatos Research 30-sample template.

=2] 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 L
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 recognizes we created W-33 as our Control Standard, Click “OK”, or cancel if you do not

want to add a control standard.

LIMS [ 2= |

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 ] ’ Cancel
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LIMS -- Lower Delta Reference

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

ik d

In the above dialog, Lab Standard W-31 is to be assigned as the higher delta laboratory
measurement standard. 1nthe box enter “31”, and then click “OK”.

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 dialog, the lower deltalab standard is W-32. In the box, enter “32” then click “OK”,

and a message shows the new Los Gatos Research template has been created.

LIMS

22 |

l i An LGR template has been successfully created.
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Click “OK” and the following new template details appear:

==] LGR. 30 Sample 52
List [14]« 71 [ »|m Edit | AddPage | Delete Page | Close |
¥ial Pos: |1- igffhs: [1-2 Yial Pos: [1-3
List #: a Ligt #: 9 List#:1 10
+ Sample or Fldating Ref 4 Sample or Floating Ref 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 are 7 “pages” in the new Los Gatos Research 30-sample Analysis Template (12 entries per
page).

On Page 1, we see 12 samples for Tray 1 along with their vial positions. List # refersto the
analysis sequence. Here, the first sampleislocated in Tray 1, vial position 1, but it is the eighth
sample to be measured (after our measurement standards, below).

The Via Pos and List # correspond to the layout shown in Table 1. By clicking the “right arrow”
next to the page number, we find the last sample (Sample 30) occurs on Page 3 (Vial Pos 1-30,
List# 61).

From Page 5 onward, we see the entries for local measurement standards, control standards, and
DI washes, listed in turn. Thelist # shows the occurrence in the run sequence (Table 1). Thefirst
two samples run in this Template are deionized water samples for instrument conditioning, and
they are found on Page 7 (List #1 and #2).

This page layout may seem abit confusing compared to sequential listingslike Table 1,
however, thislayout is very flexible to later modification. For example, if we wanted to create a
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smaller 20-sample template, we only need to click “Duplicate” then delete Page 3 and afew
other entries on Page 2 (to List #46) and saveit.

The page layout may be constructed sequentially likein Table 1, but it is less flexible since
duplication and modification will require complete renumbering of many entries spanning over
several pages.

Fortunately, good performing analytical templates, once created need rarely be changed.
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8.5 Creating a Picarro 20-Sample Analysis Template

1. From the Main Page, open “Special Features”.
2. Click on “Analysis Templates”.
3. Click on “Add”.

=3] Design Templates == |
List 14|« [ | | 24 [ Cose |
Last Edit:|
General Information
Marmne: | Descnption:| ’
Instrument: | [+]
Sample Information Printing
Sample for Unfiled Posifiors: Wil T4 ] (+ Print sample izt

(" Print sample ist and multi-sheet termplate

Under “Name”, type a short description (e.g. Picarro 20 Sample).
Under Description — add descriptive template details.
Under Instrument, choose “P” for Picarro.

No ok

The “Sample for Unfilled Positions” defaults to W-1 (a dummy sample). Thisdummy is

used in the case, for example, where only 10 samples are added to a 20-position template.

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

(" Print sample list and multi-sheet template

8. Click “Save”.

9. Once saved, the template “Name” cannot be edited, only the description and lower fields

can be edited. The template may be deleted or edited if a mistake was made, below.

=] 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 Layout and Instrument Run Sequence

The run sequence of al samples, standards, and control standards are set up in the “Vial Pos and
References” dialog.

Clicking on “Via Posand References” in LIMSfor Lasers brings up the Analysis Template
construction Wizard:

LIMS 2
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 with the template construction, you will need to know the
Our Lab ID or “W” numbers, of the local measurement standards (and the control standard).

If you do not know the “W” numbers, cancel and go back to View Projects on the Main Page.
The project for lab standards is called “Lab References” and contains pre-populated place
holders ranging from W-31 to W-69.

Recall in Chapter 6.4, that we created a high (6 value) lab Standard (W-31), alow (¢ value) lab
standard (W-32), and a control standard (W-33). We will use these three measurement standards
as an example for the new Picarro 20 sample template. Once noted, proceed to the next step.

Go back, or stay in Special Features > Analysis Templates - and choose the Picarro template
to be created from the “List” button.
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=5 Design Templates (&=

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: |Pi|:-: 020 Sample uzing Lab Std 182 Cantral
Instrument: [P [~
Sample Information Printing
Sample for Unfiled Positions: [w'1 [ ] &) Print sample list

{3 Print sample list and multi-sheet tamplate

Click on “Edit Via and Tray Positions”, and then click “Yes” to create a new Picarro 20-sample
template:

LIMS =

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, clicking “No” presents the user with a blank analysis template (if you want to
construct atemplate from scratch).

Next, LIMS recognizes that we created W-33 as our optional Control Standard, Click “OK” or
click cancel if you do not want to add a control standard.
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Enter the integer portion of the OurLablID to select
one of these samples.

Click Cancel to exit.

31R

LIMS -- Higher Delta Reference =2
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

a4

In the above dialog, Lab Standard W-31 is assigned as the isotopically “heavier” standard. In the

box enter “31”, and then click “OK”.

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

g

hd

In the above dialog, the “lighter” lab standard is W-32. In the box, enter “32” then click “OK”,
and a message shows the Picarro template has been created.

! i A Picarro template has been successfully created.

LIMS I

X

67



Click “OK” and the following new Picarro Analysis template details appear:

=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
. Fixed Rief |:E| . Fixed Fief |:E| ) Fixed Rt |:E|
- Empty 4 Empty 4 Empty

There are 3 pages in the Picarro 20-sample Analysis Template (12 entries per page).

On Page 1, we see 4 lab standards followed by 8 sampleslocated in Tray 1 listed, along with
their Vial Position numbers. List # is the analysis sequence.

The Vial Position and List # values correspond to the layout shown in Table 2. By clicking the
“right or end arrow” next to page number, we see the last sample iSin position 27, and it isthe
last standard (W-31).

Tip: One useful feature of the Design Template page is the “Duplicate” button. For example,
suppose you desire 60-, 30-, and 10-sample Picarro Analysis templates. Start by constructing the
largest (60-position) template, and then duplicate it to edit to a smaller template.
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8.6 Multi-sheet Sample Layout Printouts

The hands-on organization of the client water sample bottles and the vialsin relation to the laser
Analysis Template can be aided by using a multi-sheet template printout. This optional setting
prints a hard copy of the sequence layout corresponding to the Analysis Template, and it helps

staff organize their samples and vials.

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 this option results in the standard one-page sequence summary, with additional multi-
sheet sample templates, illustrated below. The 20-sample layout in the photo below illustrates a
template with the corresponding samples and standards to be dispensed into LAS vials.

LIMS printed multi-sheet template for sample organization
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8.7 Adding Customer Samplesto Analysis Templates

In order to add new samplesto aLAS anaysis template (or queue), a customer and their project
samples must already exist in LIMSfor Lasers (see Chapter 6.1).

For illustrative purposes, we will analyse the new project containing water samples from John
Smith (see Chapter 6). Smith submitted 20 water samples from 4 locations that he wishes to be
run on aPicarro instrument (full Template) and a Los Gatos Research (partial Template). His
samples span the Our LablD range W-94 to W-113 (below).

Select Project Criteria

Name: | |v|  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 21 2l 24
Submission | LastName Range Purpose
1995-01-01 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-31to'W-69 Labreferences . . . . . . . . . . .
:2012-0718 'Seith . . . . . . W-94 toW-113 John's Test\Watersfor LAS . . . . . .
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8.8 Adding Samplesto the Picarro Analysis Queue

1. Open “John’s Test Waters for LAS” from the Project page by double clicking it.
2. Click on “Template List — Add & Delete Samples”

% 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

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

Add
Samples can be added to the Table of Samples ta be Analyzed. a —
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 W=7, \W-8, -
and -9, one would have -7 W-B, and W3 an ore
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 “Template” pull down, choose “Picarro 20 Sample” and then click on the

“Add” button on the top right.
4. The samples are now added to the Picarro 20-sample analysis queue.



8.9 Adding Samplesto the Los Gatos Research Analysis Queue

1. Open “John’s Test Waters for LAS” from the Project page by double clicking it.
2. Click on “Template List — Add & Delete Samples”.

§| 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

== Add Samples To Be Analyzed 2012-07-18 Smith =]
Sarmples can be added to the Table of Samples to be Analyzed é Q
Select the Template and select 'add At' the Front of the queue 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 “Template” pull down, choose “Los Gatos Research 30 Samples...” and then
click on the “Add” button on the top right.
2. The samples are now added to the 30-sample Los Gatos Research analysis template.

Remember: LIMS analysis templates are unique for each instrument.



8.10 “Add Sample” Options

There are several useful features on the “Add Samples to be Analysed” page to consider before
clicking “Add” samplesto the queue button:

“To and From”

The “From and To” option boxes confirm the LablD range of the samples to be added to the
gueue. By default, all samplesin the customer project are proposed to be added to the queue- all
samples of John Smith from W-94 to W-113.

However, if one wanted to choose the first ten of Mr Smith’s samples, one would enter “103” in
the “To” box.

If one wanted to measure the last ten samples of his Project, one could enter From 104 To 113.
Number of Non-consecutive Repeats (Default Setting = 2)

The Number of Non-consecutive Repeats is normally set to “2”. This means the laboratory will
run Mr. Smith’s samples twice in 2 different vials using that analysis template, and preferably on
different days. For example, for asmall 3-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 Queue: 1,2,3,1,2,3,1,2,3,1,2,3

Number of Consecutive Repeats (Default Setting = 1)

Changing this to a higher value means each sample is queued into “groups”, so for a small 3-
sample (1,2,3) project:

Setting =1 Sample Queue: 1,2,3

Setting =2 Sample Queue: 1,1,2,2,3,3
Setting =4 Sample Queue: 1,1,1,1,2,2,2,2,3,3,3,3,4,4,4,4

Using both options, setting the Consecutive and the Non-Consecutive Analysis options to “2”
resultsin:

Sample Queue: 1,1,2,2,3,3,1,1,2,2,3,3
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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 d =
SIAIhTmp\t nd select tadd At the Fron tth o the End of the quel D
]

r

General Information

Template: [CGH 30 Samples - LG 30 5amples using Lab 6td1 and 2 with Contial [+ ]

Fom
13 ]
Numbarof vt conssetivs sapetapeets u
For exampls, o an et of 2. fo 3 sample e /7.
ind -9, ane would have W-7. W-
terplate AND 1.7, . nmpu
Number of cor ample 1epeats: 1
For cvapo oran cnty of 2. 3 e T

and W B one would have samples
a

Add At
3 Front of the quel

& En
[dlllpt]$

Add At (Default setting = end of queue)

The option to add samples to the front of a queue allows fast tracking of high priority samples
ahead of those already in the queue.

For example, if oneis partly through a queue and 5 urgent samples arrived, we could add the 5
samples from that urgent project to the “Front of the Queue”.

If there are no unmeasured samples in the analysis queue, choosing either option outcome is
identical.

8.11 Removing or Managing Samples Added to the Analysis Queue

Samples added to an Analysis Template queue continue to accumulate as they are added, until all
the samples have been measured and their “run flag” is set to zero, or are they put at the front of
the queue, or deleted from the queue.

There are two ways to delete samples from an Analysis Template queue. This action may be
required, for example, if one mistakenly added samples to the wrong instrument template, or one
wishes to remove some cancelled samples.

Removing Queued Samples from the Project Page

If you added samples from an entire project to an analysis template queue, you remove them the
same way you added them. In the Project pane, click “Template List - Add & Delete Samples”.
The following window opens — and click “Delete” to remove all of the samples from the
specified template queue, or aternately eliminate selected samples using the “From” and “To”
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: (1
:

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]

One-click remova of John Smiths samples from the Picarro analysis queue within his Project.
Manual Removal and Editing of Queued Samplesin a Template
A second, flexible way to edit atemplate queue is manually:

1. On Main page, Click on “Create Sample List”.
2. Now choose the instrument Analysis Template queue that you wish to edit.

There are anumber of manual editing options available:

e Usethe“Find” button to locate a specific samplein the queue (useful for long queues).

e Move sample(s) up or down in sequence priority by highlighting and moving them using
the blue arrow keys.

e Delete asample or group of samples by highlighting the sample cells and click “Delete”.

e Manually edit the number of repeats for one or more samples (set flag from 0 to >1).

e Clear the entire queue completely by clicking top left handle to highlight all (asin Excel)
and then clicking the “Delete” key on the keyboard.

e Make abackup of aqueue and retrieve it (precaution in case of editing errors).

e Load thelast used samplelist (useful for repeating runs without having to go to the steps
of adding samples from the Project page again).
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Sample List

8.12 Repeated Samplesin LIMSfor Lasers

LIMSfor Lasersdefault analysis policy isthat all samples are measured at |least twice. It is good

laboratory policy to run two or more repetitions of each sample (using different vials). This

policy may be manually overridden (see Chapter 12.5).

The benefit of having two or more analyses of the same sample promotes good laboratory

practice, helps catch via placement errors, allows the operator to check the consistency between
two or more analyses of the same sample, helps identify problematic samples (e.g. poor repeats),

and allows one to compare the performance of sample repetitions with control standardsin the
same run. This approach gives realistic metrics of overall LAS performance.
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8.13 Next Sample Number

The “Next Sample Number” button islocated in LIMS“Specia Features”. This optional utility
allows one to specify the next Our LablD number assigned to newly imported samples. While
thisoption israrely needed (e.g. to fix errors), it is useful for adding laboratory measurement
standards and keeping them constrained within a specific “W” range. Generally it is preferable
and easier to remember measurement standards having low and sequential W numbers.

For example, by default LIMSfor Lasers customer samples start at W-1000 (or W-100 in the
example). The last default place holder for our lab standards is W-69. This means OurLablD
numbers from W-70 to W-999 are avail able to be assigned to new measurement standards.

Clicking on the “Next Sample Number” button reveals the next W number that will be assigned
to incoming customer samples - here W-114 is the next Our Lab ID.

=2] Mext OurLabID 2
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

Suppose we wanted to add 10 new measurement standards, but we want them to sequentially
follow the current laboratory standards (e.g. ending at W-69). First — note the last W number
shown (here it isW-114) and write it down. Click Edit, change “Next Sample” to 70 and click
Save. Next, import the 10 new measurement standards into a new project as described in
Chapter 6. They will be given Our LablD numbers W-70 to W-79.

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

back to what was originally found (here 114). This ensures you do not attempt to overlap pre-
existing W numbers.
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9

Running Sampleson a Picarro Laser
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9.1 Creating a Sample List for a Picarro I nstrument

LIMSfor Lasers creates Sample Lists (sometimes called sequence files or sample run lists) for

Picarro instruments. These sample lists are transferred viaa USB stick or network to the Picarro
laser instrument for analysis. This action is performed from the “Create a Sample List” button on

the Sample Information column of the LIMS Main Page.

My Laboratory  LIMS for Lasers

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
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By an example, we will create a samplelist for a Picarro instrument.

1. Ensure John Smith’s samples were added to the Picarro queue (see Chapter 8.5).
2. On the Main LIMS Page, click “Create a Sample List”.
3. Choose “List” and click on “Picarro 20 Sample”, the sample queue opens.

Z5] Create a Sample List @ 2] Picarro 20 Sample [ = |

List K [ 4 u Picarro 20 Sample | I 1| Close *Right” mouse button inf b i for all col

Narme Mass Spec ID ‘ial Pos| Prefin Sample Save and Print
L 1-01 W a
le 102 ' 32
mouse button information 103 |w 32
ailable for all columns. — 104w 94
Create Sample List 106 |w 95
d | 4| ¥ | Delete | for Instrament 106 |w %
- 107 |w 57
Prefiz | Sample | Repeats 108w @
W 94 2 Make 109w EE]
W 95 2 Backup 0w 100
W ® 2 T
= Retrieve -
W 97 2 “Backup 113 |'w 103
W 98 2 114 W a3
eleruateonDackI 116 ' kil
= 3 ) 16 |w 32
W 100 2 117 |w EE]
W 1m 2] 118 W 104
119 |w 105
Ll i 2 120 |w 108
W 103 2 121 |w EE]
W 104 2] 122 W 107
W 105 2 Retrieve Last } 33 w } gg
W 108 2 Sample ist 125 [w 110
W 107 2 1-26 W 11
127 W 112
i il 2 128 |w 113
W 109 2 i 123w 3
W 110 2 130w El
ad Ja] ; 13 |w 2
W m 2] T3z Tw b=
W 112 2] *
W 113 2
*

Record: M 1of32 LI

In the sample queue, shown above left, John Smith’s entire project (W-94 to W-113) is queued to be run twice (# of
repeats = 2).

4. Click on “Create Sample List for Instrument”, adialog box confirms the first 20 of Smith’s
samples are to be added to the current queue. Click “OK”.

5. The run sequence, containing the local measurement standards and control standards

assigned in the template and Smith’s samples opens (above, right figure).

Click “Save and Print”.

A Windows dialog box opens asking where to save the sample/sequence list file. Thisisthe

CSV file that will be transferred to the Picarro instrument, and it should be saved to a

memory stick or to anetwork location where the Picarro Coordinator data acquisition

software can load the file.

8. Click “Select” to save the file to the desired location. Note the saved fileisin CSV format,
whose file name is a concatenation of instrument prefix “For P (Picarro) and the date. This
file naming convention helps keep track of Picarro sample lists as they accumulate over time.

N o
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Alternately, the run file may be renamed to something more descriptive, like Smith

Samples.csv.
[A] Save As ; - li-]‘
\’JQ ‘ <« Wassenaarl » Desktop v ‘ 4 ‘ [ search Desktop pe)
Organize v New folder #y @
4 Name : Date modified Type

@ Microsoft Access
L) For_P_0723 143825.csv 2012-07-23 14:38 Microsoft
- Favorites 7 1
B Desktop
& Downloads
i1 Recent Places

- Libraries
"5 Documents
@ Music
[ Pictures

B Videos

1% Computer
&, Local Disk (C:)
¥ Homedrive (H:)
S lims (\naal-f1) 0 _ M L

File name: For_P_0723_143825.csv / -
Save as type: lAll file (*.) v]
~ Hide Folders Tools ~ Select
L

9. A Printer dialog box may open, asking where
to print the samplerun list (e.g. the default
Windows printer). A one-page summary of the
sample list sequence is printed.

10. After printing, the queue reopens and we see
the sample “repeats” were decremented from 2
to 1 (right). Thisindicates that the second set of
sample repeats are still in the queue for the next
run on this instrument template.

11. The printed list of samplesto be analysed (next
page) reveals the vial position and the Our Lab
ID of the measurement standards, control
standards, and the samples.

12. Fill the 32 sample and standard vials each with
~ 1.5 mL of sample, as per Picarro guidelines.
Affix (or write) “W” number from small labels
to each vial. Load the autosampler tray with the
sample and measurement standard vials
according to the printed sample list.

“5| Create a Sz

List M|« Picarro 20 Sample

| > |» Close

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

Instrument: |Picara 2130

*Right' mouse button information
available for all columns.

Find | 4| & | Delete

W 96
W 57
W 98
W 99

Create Sample List
for Instrument

_Prefix | Sample = Repeats |
W 94 Make
wo| % Backwp

Retrieve
Backup

ISteGT B ETRAN

zlZeels

W 100
W 101
W 102
W 103
W 104
W 105
W 106
W 107
W 108
W
W
W
W
W

103
110
1
12
13

Record: 4 10f 20 L T 2

Retrieve Last
Sample List
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Picarro 20 Sample Samples To Be Analvzed
Vial Po Our LabID Notes Vial Po Our Lab ID Notes
1-01 w-31
1-02  W-32
1-03 w-32
104 W94
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 w-33
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 W33
130 W-31
1-31 w-32
132 W-32
Analysis template report

13. On the Picarro autosampler, the measurement standard and sample vials are set up for
analysis using the layout(s) described and presented above in Table 2. Double check the
printed LIMS sample run list to ensure that all vials are located in the correct positions,
which will depend on which liquid autosampler model is being used.
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In the figure below (left), aPicarro G-2000 Autosampler is shown for the 20-sample analysis
template (20 samples plus standards for atotal of 32 samples). Each sampleis set to be measured
9 times, as per recommendations, starting with Tray 1, Position 1. On the older CombiPAL
control unit (not shown), the same analysis setup is done using the handheld PAL unit.

Note: no pre-anaysis conditioning samples or post-analysis wash samples are listed. The reason
isthat the Picarro CSV data output file should contain only our LIMS sample data and not any
pre-conditioning or wash sample 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 -
[-L5 Picarra Defaut = |Tj 1 j ’?j 3 *ﬂ #Pre sample Rinse [0 =] Sample Wash Vel uL [0.00
S [T = = N
! & rj - j - #Post Rinse 1 o= #Post Rinse 2 [0 =
| Al AT H
Cl =] ~| Fj 1 j ’1_j 1 j Fill Speed Rinse 0.01 Fill Strokes |
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 Fﬁ 1 ﬁ ’Tﬁ 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 aware sample analyses viathe Picarro Coordinator data acquisition software are
independent of LIMS. Thereis no coordinated data connection between the instrument and the
LIMS sample file. Therefore, ensure that the number of analyses and injections set up on the
Picarro Autosampler or CombiPAL match exactly what the LIMS Analysis Template expects.
Finally, ensure a new Picarro Coordinator output file is started immediately before initiating the
autorun to avoid importing data from previous autoruns or conditioning samples.

The second panel (above, right) shows the Picarro 2130i default sample injection parameters.
Here a 1.6-uL injection achieves the instrumental target of ~20,000 ppmv H,O. The Autosampler
Ul parameters shown are found on the CombiPAL controller. See the Picarro instrument user
manuals for the autosampler setup details.

On al Picarro instruments, the sample data collection, integration, and processing of measured
“delta”’ values is done by the “CRDS Coordinator” data acquisition and control software. In the
screenshot below, we see thefirst 5 injections of an autorun. The autorun output datawill be
saved to filename that was created when the Picarro Coordinator software was started (e.g.
HIDS2018 Isowater 201207024 _133527.csv).
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The LIMS samplelist for Picarro instruments, created in Chapter 7.5.1, can be loaded into the
Coordinator AFTER one or more lines of analyses results are reported in the Coordinator
window. The LIMS sample list can be loaded from the USB stick, or viaa network connection.
A caution - attempting to load the LIMS sample file into Coordinator before isotopic results
appear in Coordinator will result in null loading of the required LIMS Identifier fields.

Adding the LIMS Sample List to Picarro Coordinator

1. Start the Picarro analysis autorun — important - wait for one or more sampl e isotopic results

to appear in the Coordinator window (and before the autorun ends), this may take afew

minutes following the first sample injection.

Next, in Picarro Coordinator, click “Load Sample Descriptions” button.

Locate the LIMS generated sample list, here denoted “For Q 0713 103740.csv” (here a

second Picarro instrument Prefix was “Q” instead of the default “P”).

4. Theinformation from the LIMS file will now populate fields “Identifier 1” and “Identifier
27, and will correspond to those samples and standards being anal ysed.

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

wnN

ﬁ New output file ]

Load Sample Descriptions

Run Sample Number
5 Chang
2

lename HIDS2018_IscWatver_20120724_133527.csv
e Analysis Time Code Port Inj... | d(18_16)M... | d(D_H)Mean fier 1 Identifier 2
Q-1089 0 1 -8.931 -63.998 S$TD11
Q-1089 0 -9.009 -63.490 08 | §TD11
Q-1089 20 3 -8.007 63,292 8/ STD11
Q-1089 0 = -8.999 -63.142 / STD11
Q-1089 0 5 -8.995 -63.128 0 “7 ST'D..
——
Look in: | (&) Picamo LIMS Sample Lists vi @ 2 &
N (%) For_P_0607.csv
4) () For_Q_0713_103740.csv
My Recent
Documents
Fr j}.
Desktop
Alarms My Documents
S System Alarm
il 1 g
S H20_High 5
S H20_Low Picamo
HIDS2018
H20 (ppm) "} File name: For_Q_0713_103740.csv N Open
R Y, D
| 231 ‘-3' ‘ My Network Files of type: Comma separated value file (".csv) v Cancel
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9.2 Importing I sotopic Data from a Picarro

Once a Picarro water isotope analysis run loaded with the LIMS Identifier fields has finished, the
final measured isotopic results can be imported into LIMSfor Lasers for screening, data
normalization, processing and evaluation, and final reporting to the customer.

The completed autorun CSV fileislocated on the Picarro instrument, usually in the disk location
called C:\IsotopeData. The output file name will be the same one assigned in the Coordinator
software at the start of the analysis run. Some example Picarro CSV autorun files are shown
below.

& (C:\IsotopeData ['-_I ['El El
File Edit View Favorites Tools Help f
— X Iy
= ) | Ao -
e Back _/I 1.? /- Search - Folders | (3 x g
Address |23 C:\IsotopeData v| Ga
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
@ 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 the correct Picarro CSV autorun data file to amemory stick, or to aLIMS accessible
network location.

2. On the LIMS main page, click “Import Data From Instruments”, choose the Picarro
instrument from the pull down menu, and then click “Import”. Choose the appropriate data
output file from the USB flash drive or the network location.

Note: Checking the “Replace Existing Analyses” box will overwrite the previous import of this
same data file provided that data was not normalized or stored. Thisis useful if you wish to
import the same data several times and examine the effects of different import options described
in Chapter 11.1, or to correct a mistake. The default setting is left unchecked.
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-8 My Laboratory  LIMS for Lasers x ]

Analyses in Progress

Import Data From

Sample Information

¥Yiew Projects --> Cieate a Sample List --> ]

Import a New Project
From Excel Submission

Find a Sample -->

&pply Data Normalization |

Create a New Project | Using Criteria

Add 7 7= - - -
Analysis Import Format

Search Fi 1
earch For Samples | Evaluate |

I Replace Existing Analyses Import

Cancel I

Instrument:

Water
Resources
Programme

3. If noimport warnings occur (Chapter 11), the following screen appears.

| 1 K

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

Import Criteria for Instrument Q (Picarro 2130i)

1. & Special Import 'With Narmalization Over Sub-ranges of &nalyses. 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:

Cancel

y=mi+b

Next LIMS will normalize the scale 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. & Standard Import, Data are imported as it, that is, without linearity correction or between-sample memary corection.
3. A Standard Import With Choices. Linearity correction and (or) between-sample memary correction 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. & value of zero is optimurm.

Carmy-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
Ioaded into two sequentially analyzed vials.

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

Hydi Isotopic Data — Oxygen | ic Data

— Import Type
¢ Standard Import (Import Data As Shown Without Corrections)
" Standard Import With Choice of Corrections
& Special Import With Normalization Over Sub-ranges

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

@ Special Import With Normalization Over Sub-ranges

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

Slope: |53.38 £ 35.28

S

= ple Memory Ce
& Conect For Between-Sample Memory If Possible
" Do Not Corect For Between-Sample Memory

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

Slope: [20.66 £ 13.07

S,

~ B ple Memory C
& Conect For Between-Sample Memory If Possible

Do Not Corect For Between-Sample Memory

4. Onthisimport screen, accept the default options and click, “Continue”. The variousimport
options available are described later in Chapter 11.1. Accept default for now.
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5. A summary of the autorun with all measured 5°H and 520 isotopic dataand H,O yield
appear with the analysis number, injection number (Pk), Our Lab ID, vial position, analysis
data, and the summary statistics (using non-ignored injections) for each sample. Note that
LIMSfor Lasersignored the first 4 injections per sample, as specified in the Instrument
settings for this specific instrument. (note: the Coordinator ignore flag is not used in LIMS).

Before clicking Continue, use the scroll bar to scan for outliersin “Area” (1.97 is areduced
number to represent 19,700 ppmV H,O in the Picarro instrument) and for any isotopic
outliers. Outliers may be ignored by clicking the Ignore box next to each item. Checking “I1G
Area” automatically checks both the corresponding H and O isotopic data.

If al of the data appear OK, click on “Continue”.

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 between-sample memory calculations are now quantified and averaged for the entire
autorun. These should be lessthan 1 to 2 per cent. Click 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?

[ ok || cance |

7. The sample drift and memory-corrected dataisimported into LIMS. This import step can
take several minutes to process the hundreds of lines of instrument data — please be patient.

=

Status e re——

Importing Instrument Analyzes from \WNAPC-Home\NAPC-Home \WASSENAA
RLADesktop\HIDS2018 HT_lsoWater 20120719_070627.csv

Processed 36 spreadzheet roves, Imported 108 records.

8. Attheend of theimport LIMSfor Lasers verifies the data has been imported. Click OK.

Import Analyses [== |

End of importing. Imported 864 records.

Analyses -1054 through Q-1085 imported.

9. Normalization, evaluation and storing of final results are outlined in Chapter 11.
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10

Running Samples on a Los Gatos
Research Laser
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10.1 Creating a Sample List for a Los Gatos Research | nstrument

By example, we will create sample run list for a Los Gatos Research laser instrument.

1. Ensure John Smith’s samples were added to the Los Gatos Research queue (see Chapter 8.4).
2. Inthe Main LIMS Page, click “Create a Sample List”.
3. Choose “List” and click on “LGR 30 Samples”, and the sample queue opens:

58] Create a Sample List =] —
2] LGR 30 Sample B
Liﬂ | ” LGR 30 Samples | 4 | H gnse | ‘Right’ mouse button inf ki il tor all col
escription: |LGR 30 Samples using Lab Std1 and 2 with Control VilPos Do Sampl | | Save and Brint
Instrument: |LGR DLT-100 328 |w 3 Cancel
0 |w El =

‘Right' mouse button information 31 W a2
i 32 |w 2
available for all columns. Create Sample List e =
Fnd 4 ¥ | Delete ‘ for Instrument M2 [w E]

£ = 11 W 9| =
Prefix | Sample | Repeats 13 w gg
W 54 2 Make Y E
W a5 ] Backup 5w ]
e 16w 39
W 96 2 - 39 |w kx|
; T 5 Retrieve 30w Eil
Bac 33 |w =2
W 38 Z il M |w =
3T |w El
W/ 53 2 32w El
17w 100
W 100 2 18 |w 101
W 1m 2 19 |w 102
140 |w 103
W 102 2 191w 104
W 102 2 112 |w 105
o 10 5 320w 3
M0 [w El
W 105 Z Retrieve Last T E
W 106 2 Sampleliist M1 |w 3
2w El
W 7 2 13 [w 106
114w 107
W 108 c 115 |w 108
W 109 2 116 [w 109
117w 110
W 110 2 118 |w 111
w 111 2 32w £
30 |w El
W 12 2 3w =2
32 |w 2

W 13 E T W ETRA

* Record: M 1 of 68 L3 )

In the Los Gatos Research queue above (left figure), John Smith’s 20 samples (W-94 to W-113)
are queued to be run twice on a 30-sample template. This leaves 10 extra positions, which will be
automatically filled with 10 of his remaining repeats.

4. Click on “Create Sample List for Instrument”, a dialog box confirms the first 20 and the 10
of the second set of repeats are in the queue. Click “OK”.

5. The run sequence containing the wash samples, loca measurement standards, control

standards, and Smith’s samples opens (right figure).

Click on “Save and Print”.

A Windows dialog box opens asking where to save the L os Gatos Research sample/sequence

file. Thissamplelist file will be transferred to Los Gatos Research instrument, and it should

be saved to a USB flash drive. Insert a USB flash drive into the PC.

N o
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8. Click “Select” to save thefile to the USB flash drive. This CSV filename is a concatenation
of instrument prefix “For L” (Los Gatos Research) and the current date. Thisfile naming
convention helps the laboratory keep track of Los Gatos Research sample lists as they

accumul ate.

Save As 2]
(A]

<« LEN (K:) » LGR LIMS Sample Lists

Organize *  New folder =~ @

i RecentPlaces  *  Name Date modified Type

@ For_L_0801_091420.csv 2012-08-01 09:14 Microsoft |

~d Libraries
| Documents
@' Music N
| Pictures
E Videos

1 Computer
£, Local Disk (1)
5 Homedrive (H:)
52 lims (V\naal-f1) (0
G# THL (\\naal-f1) (J:
e LEN ()
Endnote Files
LGR LIMS Samj
LIMS Light
lime3.065 far € 7 ¢ " s

File name: For_L_0801_091420.csv -

Save as type: | All file (*.7) V‘

= Hide Folders Tools - ‘ Select | | Cancel |

= Createa Sample List

8

9. A Printer dialog box may open, asking where to
print the samplelist (e.g. default printer). A one-
page summary of the analysis sequence is printed.

10. After printing, the queue reopens and we note the
sampl e repeats have been decremented to 0 and 1
from 2 (right figure). Thisindicates the first set are
in the queue, and because this is a 30-position

template and Smith had only 20 samples, the next 10

of hisrepeats were added to this queue. These

samples are now flagged with a““0” since they will

have been run twice, abeit within the same autorun.
11. An example printed list of samplesto be analysed

(next page) revealsthe vial position and the Our Lab
ID of the local measurement standards, controls, and

the samples.

12. Fill the 68 vials each with ~ 1.5 mL, Use the small
“W” labels affixed (or written) to the side of each
sample vial. Load the autosampler trays with the
sample and standard vials according to the printed
list.

ot (1<

LGR 30 Samples

[»[M] Dwse

Description: |LGH 30 Samples using Lab Std1 and 2 with Contral

Instrument: [LGR DLT-100

"Right' mouse button information

available for all columns.

Fal & Qe]ele|

Frefix | Sample | Repeats

94

95

96

57

98

93

Create Sample List
for Instroment

Make
Backup

Retrieve
Backup

o0

Ll

02

103

104

105

106

107

108

103

110

111

112

|2\ =)€| | =|€|=|5|£ £ £ 2| =|€|€|5 =

JEy [y [ [y [ [y [y ey ) e P =1 ===l = =1 =1 N =1 =]

1132

Record: M 1 of 20 +

H

L

! Retrieve Last
5 ample List




LGK 30 Sample Samples 10 Be Analyzed

VialPo OurLabID Notes
11 w94
12 w95
13 W-96
14 w97
1-5 w98
16 w99
1-7 W-100
18 wW-101
1.9 w-102
1-10 wW-103
1-11 W-104
1-12 W-105
1-13 W-106
1-14 W-107
1-15 w-108
1-16 w-109
1-17 W-110
1-18 w-111
1-19 w-112
1-20 w-113
121 w-94
1.22 w-95
1.23 W-96
1-24 w-97
1-25 w98
1-26 w99
127 W-100
128 wW-101
1-29 w-102
130 w-103
31 W-32
31 w-32
3-1 w-32
31 wW-32
3.2 w-32
32 W-32
3.2 w-32
32 w-32
33 W32
33 w-32
33 wW-32

Vial Po
33

3-10
3-10
3.10

3-10
3-10
3-10

311
3-11
311

3-11
3-11
3.11

3-12
3-12
3-12

3-12
3-12
3-12

3-19
3-19
320

3-20
321
3-28

3.28
328

Our LabID
W32

W31
W-31
Wt

W3l
W31
W3l

w-31
W-31
W31

W-31
W-31
w31

W31
W-31
W-31

W31
W31
W31

W-33
w33
w-33

W-33
Ww-33
w3

w3
W3

Notes

LGR runlist report.
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13. On the Los Gatos Research autosampler, the laboratory standard and sample vials are set up
using the analysis layout(s) shown in Table 1. Compare the printed LIMS run list to ensure
that all vials arelocated in the correct tray position.

Running the Sample List on the Los Gatos Research | nstrument

The LIMS generated sample list saved to the flash drive is|oaded directly into the Los Gatos
Research instrument, and it links sample data to the corresponding LIMS information. The
instrument should be ready to run as per manufacturer user instructions:

1. Place the flash drive containing the Los Gatos Research sample list file into the USB port

of the laser instrument.

2. Onthe Los Gatos Research instrument, click the “File Transfer” button located at the
bottom of the main screen.

3. Inthefile management pane, highlight the LIMS samplelist. “For L xxxx.csv” and
copy it from the USB key side to the LGR data folder using the file transfer button
located between the two panes.

4. When thefiletransfer is completed, click the “Exit” button.

& 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 &

ui

ImntAgrflash3/LGR LIMS Sample Listsd

01 _LIMS....

Size | Type | Date Modified
27755 File 01 £201 2 09:14732 £
55513 File M1 £2012 092404 £
41216 Fie OBM1 £201 2 002407 £
JT4EO7 File OBM01 /2012 002453 £

Exit

5. TheLIMS sample run list can now be loaded into the Los Gatos Research Sample List
sidein order to start the isotopic analysis.
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6. Inthe middle of the Los Gatos Research “Configure” tab, click the “LIMS Import”

button.
sample List [Standard List | ~ Fuun List
Sample List Tame S |Tra_l,r |F'Dsition
Iarne SiM |Tray |Positi0n l_ DI Wash 3 2g
DWW Wash 3 28 -3 F 52088 DY Wash 3 25
=36/ S 208 STDU 3 10 W-3 0020808 DIV Wash 3 25
=33/ [208 5TDOS 3 1 W-3 0120808 DIV Wash 3 ] LUp |
W-33 [ [208 5TDOS 3 2 '_>| W-3 0§ 20808 DIYW Wash 3 ]
W-36 5 1208 5TD11 3 11 W-3 120808 DIYW Wash 3 28 Downl
=361 208 STDU 3 12 ;l W-3 2085 DIYW Wash 3 26
W-1842 1 1 2 Myashishi - River |1 1 -3 F 52088 DY Wash 3 25
W-1843 1 12 Nganza Sec. Scho 1 2 W-3 0020808 DIV Wash 3 25
W-1844 72 Mkoyuni - River 1 3 Up | W-3 0120808 DIV Wash 3 ] /
W-1845 1§ 2 Kayenze - Skl 1 4 R LA DL sk -
W-1B46 / § 2 Makutana - B/Hale 1 5 Dgwnl [niectiopelpersanile =
WW-1847 /02 Mara "B" - River |1 5]
W-31/ /208 STDO6 Contral |3 19 [~ Standard Setup
W-33/ /208 5T00 3 3 LIMS Import | Standards To Fun
W-1848 7 42 Mara. "C" - Fiver |1 7 Name SN [ty [Pasition |
W-1249 1 12 Mara river - Wetlar 1 g 120727-T=2-01 o0z o
W-1850 7§ 2 Kwdibuse - Shdel 1 9 __>| Up |
WW-1851 / 7 2 Mbatamo - Spring 1 10
W-1852 1 ¥ 2 |tegi - BfHale 1 11 / ;l Dc-wnl
Inzert | Delete | Select All |
Populate Tray I trayo1 ] Tray03 SaveCfy | Start with: Samples L'l Run after ID _ﬂzsamnles
_| Tray02 _| Tray04
\ LoadCfy | Standard Interleave Type:  One Standard per Sample Set jI

7. Select and double click to open the LIMS sample list CSV file (“For L xxxx.csv”) that
was copied over to the instrument.



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. TheLIMS generated sample run list is then confirmed as “loaded”, and the Sample List
on the left hand pane should match your printed LIMS 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




9. Click on theinstrument “Run” tab and then click the “Go” arrow. No further action or
editing of the configuration is needed. Allow the Los Gatos Research analyser to
successfully complete the sample autorun (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 | sotopic Data from Los Gatos Research

Once the Los Gatos Research autorun is finished, the hydrogen and oxygen isotopic data are
imported into LIMSfor Lasers for data normalization, processing, evaluation and reporting.

The completed autorun file is located in the Los Gatos Research instrument data directory and
must be transferred to the LIMS PC for dataimporting (viaflash drive or over a network
connection). The output file naming convention of the Los Gatos Research datafileis

“h20 date 000 LIMS.csv”. The “date” in this filename is the same as the imported sample list

filename.

1. Placeaflash driveinto the USB port of the Los Gatos Research instrument.

2. Ontheinstrument, click on the “File Transfer” button located between the panes.

3. Ontheleft file management pane, highlight the appropriate LIMS output file called
“h20_date 000 LIMS” and copy it to the USB drive using the file transfer button between

the two panes.

4. When the file copy is complete, click the “Exit” button. Remove the USB drive and place it
into the LIMS computer USB port.

4 Local Drive @ E%
+ USE Key

i

Imnamengr.fdata.f

MMame

B For L 0801 091

_]h2o_20120730
_]2012-07-30 c3v

] hizn_201 20730_000 txt lgr

_]hzn_201 20730_001_LIMS.

. 36846

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

8414259

38548
1725
554

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 oEA3E012 12211 F
-

s Local Drive @ :
A LUSE Key [ 5’

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

Size I Type

| Date Mot

B For_L_0501_091420.csv 27755 File
_1 load sample list.png 56513 File
sktop png 41216 File

0120730_001_LIMS.... 274807 File

030172012 09:14:32 £
03M01/2012 09:24:04 £
030172012 09:24:.07 £
030172012 09:24:53 £




5. On the LIMS main page, click “Import Data From Instruments”. Choose the appropriate Los

Gatos Research instrument from the pull down menu and then click “Import”. Select the
appropriate instrument data output file from the USB stick.

o . ~y
3 My Laboratory  LIMS for Lasers l _|

Sample Information Analyses in Progress

Create a Sample Lisgt --» I Import Data From
Instruments

Yiew Projects --»

Apply Data Normalization

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

Create a New Project

Search For Samples j
Using Criteria Evaluate

Import a Hew Project Analyzes in Progress

From Excel Submizzion

Print Sample Range

'l Eeplace Exizting Analyses

Inztment;
[L - LGR DLT-100

7 |

Watar
\ Resources
IAEA | Programme

Note: The “Replace Existing Analyses” option check box will overwrite the previous import of
the same datafile provided that data was not normalized or stored. This can be useful if you
wish to import the same data several times to examine the impact of different import options
described in Chapter 11 or wish to correct a mistake. The default setting is unchecked.

6. If noimport warnings appear (see Chapter 7.6), the following screen appears:
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IE| Import Criteria for Instrument L (LGR-V2) 3

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

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:

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 ds Shown Without Corections) " Standard Imnport [Import Data s Shown Without Comectiong]
" Standard Import With Choice of Corections " Standard Irnpart ‘With Chaoice of Corections
%  Special Import with Mormalization Ower Sub-ranges & Special [mport 'Wwith Marmalization Ower Sub-ranges

Linearity Comection 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 MNat Comect For Between-S ample Memany " Do Mot Corect For Between-Sample Memarnyg

7. On theimport criteriascreen, accept the default options and then click, “Continue”. The
import options available are fully described in Chapter 11. Accept default settings for now.

8. A summary of all measured 6°H and 6'20 isotopic data and H,O yields appear with the
anaysis number, injection number (Pk), Our Lab ID, vial position, analysis data, and
statistics (based on non-ignored injections) for each sample. LIMSfor Lasersignored the first
4 injections per sample, as specified in the LIMS Instrument settings for this instrument.
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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

s

~

£

Continue
LCancel

9. Before clicking Continue, use the scroll bar to quickly scan for outliers in “Area” (2.38 isa

reduced number to represent 2.38 x 10™® H,O molecules as reported by the Los Gatos
Research instrument) and any isotopic outliers. Outliers may be ignored by clicking the
Ignore box next to the item. Checking “IG Area” aso checks the corresponding H and O

isotopic data.

If al of the data appearsto be OK, click on “Continue”.

10. The between-sample memory is quantified and averaged. These should be lessthan 1 to 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. The Los Gatos Research datais now imported into LIMS for final processing. Thisimport
step can take several minutes to process hundreds of lines of instrumental data— please be
patient!

=

 Status - --_I e — l ?_

P S— .

' Importing Instrument Analyses from \WNAPC-Home\ANAPC-Home\\WASSEMNAA
RLA\DesktopA\HIDS2018_HT_lsoWater_ 20120719 070627 .csv

Froceszed 36 spreadshest rows, |mported 108 records.

12. At the end of the import LIMS verifies the data has been imported. Click OK.

13. Normalization, evaluation and storing final datais outlined in Chapter 12.
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11

Data | mport - Options and Errors
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11.1 Data Import Options Explained

There are several LAS import options available in LIMSfor Lasers. Notably, be aware that
import and correction options are managed for the O and H isotopic data separately. These
options are described in detail below.

E Import Critenia for Instrument L (LGR-V2) =5
A LGR import has been identified. |sotopic data can be imported using either: Continue
1. A Special Import '"With Marmalization Over Sub-ranges of Analyses. LIMS will first perfarmn an additive normalization C 1
on sub-ranges of analyzes for either or both isotopes selected. LIMS commanly uses the reference water most ﬂ

enriched in deuterium and asygen-18. This is equivalent to adjusting 'b' in the equation:
p=mx+b

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
data before they are imported inta analysis tables of LIMS.

In many laboratories hydrogen and axpgen isotopic data are imported with the Special Impart because its baseling
commonly driftz randomly for unexplained reasons.

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

loaded into two sequentially analyzed vials.

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

—— Hyd Isotopic Data —— DOzygen Isotopic Data

Impoit Type Import Type
¢ Standard Import [Import D ata Az Shown Without Corections] (  Standard Import (Import D ata As Shown YWithout Conections]
™ Standard Import With Chaice of Corrections " Standard Import With Choice of Comections
& Special Import 'With Momalization Over Sub-ranges & Special Import ‘with Mormalization Over Sub-ranges

Linearity Correction Linearity Correction
" Cormect For Linearity (" Correct Far Linearity
% Do Mat Correct For Linearity & Do Mot Corect For Linearity

Slope: [-0.98 + 9,46 Slope: |0.09 + 2.66
Between-5ample Memory Correction Between-5ample Memory Correction

¥ Comect For Between-Sample Memary |f Possible * Correct For Between-Sample Memary If Passible
Do Not Correct For Between-S ample Memory " Do Mot Correct For Between-5 ample Memary

| sotopic | mport Type (default = Special Import with Normalization over Sub-ranges)

Standard Import — The isotopic data from the laser CSV file are smply imported as-is with no
corrections applied. No instrumental drift or memory corrections are applied during the data
import, and the other options are greyed out. After the import, drift corrections may be applied
when the measurement data are normalized to the VSMOW-SLAP scale.

Sandard Import with Choice of Corrections — this option uses all of the datain the autorun that
is not ignored, with choice of linear drift and between-sample memory correction applied. This
option uses all datafor normalization that is not ignored, and all the measurement results are
treated as a single batch. Thereis no bracketed normalization applied, which is often used to
correct for non-linear instrumental drift that may have occurred over the autorun.
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Special Import with Normalization Over Sub-ranges — also known as “bracketed normalization”.
Thisisthe recommended default import option in LIMSfor Lasers. This 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 autorun shown in Table 1 and 2, and therefore this import option
also corrects for non-linear instrumental drift.

Linearity (Linear Drift) Correction (default = Do not correct)

This option enables the user to correct (adjust) data over the course of the autorun that has
clearly exhibited a strong linear drift correlated with the number of samples analysed. Thisis
rarely the case, astypically shown by a high error on the slope of the regression. One can check
this option, but one usually obtains the following message:

1IMS oS

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

oK i

Between-Sample Memory Correction (default = correct)

This option makes use of the LIMSfor Lasers default template layout to determine the between-
sample memory correction over the course of the entire autorun by using groupings of
measurement standards distributed across the autorun (low to high, high to low, etc). As noted
above, we recommend initially using 9 sample injections and ignoring the first 4 to minimize the
between-sample memory.

Between sample memory is calculated by comparing the means of the non-ignored delta values
of the first standard (high delta) to the mean values of two sequential occurrences of a second
(low delta) standard, or vice-versa (high to low, low to high). For an autorun containing
distributed groups of a high/low standard followed by two identical low/high standards (e.g.
HighStd, LowStdl, LowStd2), the between-sample memory is determined using the mean of all
non-ignored measurement standards as follows:

Between-sample memory (%) = (avg LowStdl — (avg Low Std2)) / avg (HighStd — (avg Low Std2))
5°H Memory Example: 0.68 % = (—401.57 %o — (—404.03 %o)) / (—41.89 %o — (—404.03 %o))

The between-sample memory correction is averaged using all appropriate reference groupingsin
the autorun, and then applied to all samples and measurement standards.

Adjusted Sample 6°H = 1.0068 * (Sample Mean — Prior Sample Mean) + Prior Sample Mean

Final Corrected 6 Result = Mean Sample Vaue — (Mean Adjusted Vaue — Mean Sample Vaue)
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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 QurlLabID 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?

[ 0K ] [ Cancel
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11.2 Data Import Error Messages

The two most common import errors stem from poor analyses, such as those with low or highly
variable H,O yields as aresult of syringe or septafailure, or from null data from dropped
analyses, or some other instrumental malfunction.

LIMSfor Lasers may warn the user about faulty sample and analysis conditions when datais
imported. This pre-screening feature helps to ensure that users do not import bad data. These
warnings do not appear if the autorun data passes the preliminary screening tests.

LIMS (=2

There is a problem with one of the results. The yield of water (area) of at
4 ! % 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

oK |
Example- this sample vial was either insufficiently or over-filled, resulting in a low H,0 yield in the laser analyser,
with concomitant bad isotopic assay. LIMSfor Lasers warns the user which sample was problematic.

LMS )

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

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

Example — occasionally instrument faults may result in the reporting of null or blank isotopic values for one or more
injections. LIMSfor Lasers screens for null valuesin order to exclude null values in the sample normalization.
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12

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

In this chapter we illustrate data normalization and evaluation. Because the identical procedure
applies to both Los Gatos Research and Picarro instruments, and is repeated for 0 and H, the
process will be shown only once using examples.

1. After datafiles have been successful imported from alaser instrument (Chap 9 and 10), on
the main page of LIMSfor Lasers, click on the “Apply Data Normalization” button.

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 the pull down menu at the top of the window, choose the appropriate instrument and
the specific isotope to be processed. Remember: this procedure is performed twice - once for
H and once for 0. Choose one instrument and isotope, and click on “Query”.

5| Data Normalizati
Choose Instrument and Isotope:

T lLosGales) i 2H Ouery | Brint | Close
L (Los Gatos) for 180
Dur Lab | | (Picarro) for 2H

— P (Picarro) for 180

E Mark |g ark | View!Edit |

In the window that opens (below), the last 500 analyses for the selected laser instrument will be
shown. The analysis list is sorted by date; the most recent samples are shown first. Older data
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can be viewed by lowering the analysis numbers “from and to” fields, and then re-querying the

database.

The data fields shown are:

Analysis— The instrument prefix and its counter (L, P, etc.), as provided by the laser instrument.
Pk (Peak) — Thisis the sample injection number. Here each single sample is comprised of nine
injections. There are two instances of each peak number— oneis*H and the other is 0.

Date/time — The instrument date and time stamp of the analysis.

Our Lab ID — The LIMS sample name. The plus (+) sign beside Our Lab ID denotes the isotope

selected in Step 2 to be normalized (here H on a Picarro).

Vial Pos— The autosampler tray position of each sample.

=53] Data Normalization

‘Right" mouse button information available
for columns with blue column headings.

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

[+]

Analyses from:[535

to:|1085

22

Print ‘ LClose

[ Analysis [Pk] Date/Time [Dur Lab ID] Vial Pos |

Comrection Coefs.

Range

Mark | Unmark |Eiewﬂ':dil |?

-1083 5 2M207-200371207 W34+ 1-30

Q1083 5 220720031207 W34 1-30
3-1083 B | 2M207-20 031611 W34 + 1-30
Q1083 6 220720031617 W34 1-30
Q1083 7 2020720032016 w34+ 1-30
31083 7 2012072003206 w34 1-30
31083 8 2020720 032421 w34+ 1-30
Q1083 8 220720032421 w34 1-20
31083 3 220720032327 W34+ 1-30
Q083 3 220720032327 W34 1-30
Q1084 1 2N207-20 03323 W34+ 1-3
Q1034 1 220720033231 W34 1-3
@-1084 2 2M2-07-2003:36:35 W34+ 1-3
a1084 2 220720033635 W34 1-3
a1084 3 20020720 034041 w34+ 1-31
31084 3 200120720 034047 w34 1-31
Q1084 4 220720024446 w34+ 1-31
Q1084 4 2020720034446 w34 1-31
31084 5 20M207-20 03:48:52 w34+ 1-3
Q1034 5 220720034352 W34 1-3
31084 B | 20M12-07-20 035256 W-34 + 1-3
Q1034 6 220720035256 W34 1-3
@-1084 7 2M2-07-20 035701 W34+ 1-3
a-1084 7 2001207-20035701 w34 1-31
a1084 8 20020720 04:00:06 w34 + 1-31
31084 8 2001207-2004:01:08  |'w-34 1-21
Q1084 9 220720040512 w34+ 1-31
31084 9 ZNZ07-2004:0502 w34 1-31
31085 1 220720 04:03.18 W31+ 1-32
Q1085 1 2020720040318 WA 1-32
@-1085 2 2M2-07-20 041433 W31+ 1-32
Q1085 2 220720047433 WA 1-32
31085 3 20020720 041844 W3+ 1-32
31085 |3 200120720 041844 w31 1-32
Q1085 4 2020720 042248 WA+ 1-32
21086 4 2020720042248 W31 1-32
31085 5 220720042853 WA+ 1-32
Q085 5 220720042653 WA 1-32
3-1085 B | 20M12-07-20 04:3057 W31 +

Q1085 6 2020720 043057 WA

@-1085 7 2002-07-20 04:35:02 W31 +

@-1085 7 202-07-20 043802 WwW-31

8 | 2012-07-20 04:33:07
g =

1.00000, , .
1.00000, , .
1.00000, . .
1.00000, . .
1.00000, ..
1.00000, ..
1.00000, ..
1.00000, ..
1.00000, ..
1.00000, . .
1.00000, , .
1.00000, , .
1.00000, . .
1.00000, . .
1.00000, ..
1.00000, ..
1.00000, ..
1.00000, ..
1.00000, . .
1.00000, , .
1.00000, , .
1.00000, . .
1.00000, . .
1.00000, ..
1.00000, ..
1.00000, ..
1.00000, ..
1.00000, ..
1.00000, , .
1.00000, , .
1.00000, . .
1.00000, . .
1.00000, ..
1.00000, ..
1.00000, ..
1.00000, ..
1.00000, ..
1.00000, , .
1.00000, , .
1.00000, , .
1.00000, . .
1.00000, . .
1.00000, ..

1.00000,

\

-

20120720 4411 | W31 b 32
\

4=
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3. Tonormalize imported laser data, double click on the last occurrence of an analysis number
having a “+” sign beside it. Thiswill mark for normalization all the H (or O) data
accumulated since the last import and data normalization. Because the default normalization
method used in LIMSfor Lasersis “bracketed normalization”, LIMS has already pre-
processed and normalized all of the isotope data, and the message “Fully normalized
Instrument (Picarro or Los Gatos Research) analyses have been identified” appears. Click
OK. Then click on “Apply Normalization” button to accept the LIMS normalization.

4. Youarefinished! Repeat this process from Step 2 for the second isotope (e.g. *?0). LIMS
has used bracketed (memory and drift corrected) measurement standards to normalize sample
H or O isotope data to the VSMOW and VSLAP scales. Next, we can evaluate the results as
outlined in Chapter 12.3.

| = Normaiization
Corection Factor
Show
¢ One Reference |
" All References
Al Analyses “
N lization E ion Coeffigents
Proposed Accepted
Ezp Coef: ‘1_00000 = - 1.00000
Add Cor: [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 | Cormr 16
20120718 10:26:54 | W34 vV =
( e 14
. A8
tms . 1 v
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 I
right arrow. I
o
ﬁ L
| 2
| 'F
T l—-—_ﬁ‘»—[7
W34 v
W-34 =
W34 e
Record: M 1 of 108 > -;1 ¢ Nao Filter | 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
Analysis Summary| v-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
l W-34 1-1A 0-1069 -24.76 .60 he

Note: To avoid confusion, normalize **0 and ?H results from each autorun before importing the
next autorun. This avoids unintentional combining of datasets from different autoruns.

110



12.2 Normalizing Data (Without Bracketed Normalization)

If you imported your laser isotopic data using the optional “Standard Import” or “Standard

Import with Choice of Corrections”, the datais treated as a single batch, and more normalization

options, like linear drift correction, can be applied after following Steps 1-3 in Chapter 12.1.

1. Click “Normalize with All References”. The calculated R? va ue should be >0.99.

2. Click on “Apply Normalization”. The proposed expansion coefficient and additive correction

factors derived from the measurement standards in the autorun are applied to the data.
Optionally, check for instrumental drift by checking “Use Linear Drift Correction”.
3. Youarefinished! Repeat the process for the second isotope (e.g. *0). Then evaluate your

results (Chapter 12.3).

Note: LIMSrevealsour ignored injections as set in LIMS Options. Check for outliers here, and
ignore as needed. The bottom panel reveals a summary of the measurement standard results used

in the normalization — note that bad measurement standards can also be ignored.

=] MNormalization Equation Coefficients

22

Carrection Factor List: |Q [Picarro 2130i) for De NEEd=E |Q-1 022 to 3-1085.003

I Ignore Some Deltas |lgmn'e All Deltas | Prmt | LClose |

—Show — N

¢~ [One Reference
Al References

&) Analyses

" Momalize with This Reference:
x % Momalize with 4ll References
R-Squared |1.000000

[~ FEorce Exp Coef ta 1.00000

I:B ‘True' Value

Multiple Peaks/nalysiz
ean Intermediate Delta:
[PD + Blank + Hourly Carr]

— Linear Drift Correction —

™ Use Linear Drift Corection

%a [ hr

‘Right' mouse button info available for Our Lab 1D

Exp Coef: [1.00090

Std Dew:
E ( ¢icienls R —.

Accepted

1.00090

Froposed

Add Cor: |D.SD

Apply Normalization >

[0

Ignore multiple peaks with ‘right' mouse button

Date Our Lab ¥ial |Area| Penult |Hourly [ Expans | Add | Final e
Time 1D Analysis |Pk| Pos | Vs Corr Coef | Comr G
220718 095007 | W36 g02z (1] 1M 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 G023 [ 1 102 [1.498 1780 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
Mulliple 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 Evaluating Analysesin Progress

Once customer samples have been measured twice and all of the data are normalized to the
VSMOW-SLAP scales, they remain “in progress” until they are evaluated by the analyst and
stored. The analyst should evaluate al results before storing them and passing them on to the
customer.

The LIMSfor Lasers data evaluation consists of two parts. (1) checking the repeatability of all
normalized samples that were measured at |east twice, and (2) checking the performance of
control standards included in each autorun, and over time (see Chapter 12.7).

1. Onthe main page of LIMSfor Lasers, click on “Evaluate Analyses in Progress”.

My Laboratory  LIMS for Lasers @

Sample Information Analyses in Progress

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

Import a Hew Project Find a Sample -->
From Excel Submizzion - Apply Data Hormalization |

5 h For § I
Create a New Project | Eaﬁ[;inguélit:?s es Evaluate

Analyzes in Progress
Add 7 Edit a Customer |

Print 5ample A ange

. . . Print / Save
View / Edit Information Analpzes in Progress

about 5ample Analyses

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

Choose one isotope — such as °H - that you want to evaluate from the pull down menu located
in the upper |eft (remember to repeat this procedure for *20).

The available Prefix in LIMSfor Lasersis “W” for water (the other prefixes are not enabled).
Enter the “W” range of the normalized samples or control standards you want to evaluate. In
the example, W-1802 to W-1821 corresponded to the last data run.

Then click on “Query”.

A new window opens showing a summary of all of the results for each sample in the W range

queried.
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55| Evaluate Analyses in Prog N —

===

» Tagm— - &
List [1|« > [M Query |Retrieve | Delete | Print | Close
Ww-1802
w1803 _ Our Lab ID Range _ Sample Information Results . '
T & (F;lelix Our Lab ID: |w_1 804 Mean Final Delta: |-2.4 %o relative to VSMOW
W-1 C -> Carbonate 31l B 1 ‘ [
. ] OG- Submitter: | eonard Wassenaa’\ bt B 2 Dy L0 ‘
w1807 G -> General ; !
%100 €24 > Julian Subm Date: [2012-07-13 HoRE 2tReva]
w-1809 ) N > Nitrogen 7
w1810 O R > Reference Sample ID: [OH-13-03
wl 3112 5 - Sulfur Multiple Peaks/Analysis Summary
W:1 13 © W > Water Analysis | Mean [ Std Dev
w1814 ' _ 0953|236 007 l
w1815 rom:[1302  To:[1821 093 248 003
W-1816 i
W-1817
W-1818
W-1819 |
\,W\’,l 3310 Ignore multiple peaks with ‘right’ mouse button
Yial |Area| Penult |Hourly | Expans | Add Final |
Date Analysis Pk | Position | ¥s | Delta | Conr | Coef | Comr Delta | 1G
2012-07-13 0(-959 1 107|201 |-250 1.00000 (0.0 -2.50 Vv '
2012-07-13 03-959 2 107 |2 -2.42 1.00000 (0.0 -2.42 v
2012-0713 (-959 3 107 [1.99 |-2.39 1.00000 (0.0 -2.39 v
2012-07-13 03-959 4 107 |2 -2.41 1.00000 (0.0 -2.41 [l
20120713 3-959 5 107 |2 -2.29 1.00000 (0.0 -2.29 r
2012-07-13 03-959 [ 107 |2 -2.46 1.00000 (0.0 -2.46 r
2012-07-13 3-959 7 107 |2 -2.38 1.00000 (0.0 -2.38 I
2012-0713 (-959 8 1-07 |202 (227 1.00000 (0.0 -2.27 E
2012-07-13 03-959 3 107 [1.99 |-2.34 1.00000 (0.0 -2.34 =
2012-07-16 (3-933 1 107 (200 [-277 1.00000 (0.0 -2.77 v
2012-07-16 0-933 2 107 201 |-281 1.00000 (0.0 -2.81 v
2012-07-16 3-933 3 107 |2 -2.74 1.00000 (0.0 -2.74 Vv
2012-07-16 (3-393 4 107 (201 |-2E60 1.00000 (0.0 -2.60 "2
2012-07-16 03-933 5 107|202 |-260 1.00000 (0.0 -2.60 r
2012-07-16 (-933 3 107|201 |-254 1.00000 (0.0 -2.54 W]
2012-07-16 0(3-933 7 107|202 |-243 1.00000 (0.0 -2.43 E
2012-07-16 (3-933 8 107|202 |-246 1.00000 (0.0 -2.46 &
2012-07-16 3-993 9 107 |2 -2.37 1.00000 (0.0 -2.37 [
Record: M 10f18 L Search
— — — —

7. By clicking the List button (top left) or by using the navigation buttons (arrow keys), one can
view individual samples to examine the measurement result(s). In the example, the sample
with Our LablD W-1804 was selected for 5°H.

Thiswindow displays the Sample Information (1D, customer, analysis date) and a summary of
the normalized results (Mean and StdDev). Here, we note sample W-1804 was analysed twice as
Analyses numbers Q-959 and Q-993 in the Multiple Peak Summary window. The mean
normalized (VSMOW) values for each set of injections are summarized, and both mean
measurements for this sample (6°H of —2.36 %o and —2.48 %o) agree well, which indicated we can
accept the final result.

The bottom table shows W-1804 was measured on July 13 and on July 16, 2012. We see the
normalized data and the ignored injections. Also shown are the vial positions used and the scale
expansion and additive correction factors (if applicable).
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Using the navigation arrows, check all of the samples that need to be evaluated. Ensure that you
check all samples within each autorun, for example, if samples from several projects (difference
groupings of W numbers) were included.

Where there is asignificant disagreement between the H or O isotope outcomes of two different
assays of the same sample, that sample should be measured athird time. If two of the three
results agreed well, one can reasonably conclude the third “outlier” might have been a bad
analysis (or amixed-up vial).

Judging what is asignificant discrepancy is a matter of professional judgement. The judgement
takes into consideration the required level of precision needed, and the accuracy that the
instrument used can reasonably achieve.

Asafirst suggestion (and thisis instrument specific), 5°H repeats that repeat within 1.5 %o of
each other are generally considered acceptable for hydrological studies. For 6*20, repeats that lie
within 0.2 %o of each other are generally considered acceptable. This assessment, however,
remains for each laboratory to decide on its own, and thereby becomes the bar upon which the
laboratory sets its own performance standards (see also Track My Laboratory QA/QC in Chapter
12.7 for abtaining long-term performance metrics).

Very Important! If asample has been run three or more times and there isa clear outlier, in
Evaluate Analysesin Progress is where that outlier must be manually “Ignored”. In the bottom
window, check the |G (ignore) boxes for that outlier sample (e.g. all instances having the same
analysis number). It will disappear from the Multiple Peak Summary window, and these bad
results will not be used in calculating the mean reportable final results for that sample.

Be careful - if you do not ignore bad results, they will be included in the final reported mean
valuel
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12.4 Print or Save Analysesin Progress

Some analysts (and clients) prefer to see and evaluate individual analyses offline using Excel, or
view print-outs of detailed summaries and the statistics for individual samples and injections
before they are stored. Thisisfacilitated with the “Print/Save Analyses in Progress” button on
the main LIMS page, which opens the form below.

E Print or Save Analyses in Progress &3

To print dekta values of zamples in the Table of Samples in Progress, select the range of samples by
entering the Our Lab (D=, which congistz of a letter prefis and the integer zample numbers, and zelect
the izotope.

The print Samplez in Progress query can be constrained by clicking the Advanced toggle button to
allows the uzer to zelect a range of analyzes from a zingle instrument.

Isotope Our Lab 1D T
u Prefix

-~ Close
~
Preferences ~
Save Az Excel File &
~
~

Print Areas and Amounts
B s water

From:[1304 | to:[1804 |

[15ave Only Analvzes From a Single Instrument Expart with references

Analyses from:| | to: |

In the above example, all §°H analyses of W-1804 can be printed or “Saved” to a spreadsheet for
offline analysis. Optionally, one may select anayses from only one instrument, or include the
reference data that accompanied the samples, and include the water amounts (areas) recorded in
the laser cavity.

Many clientsto do not request thislevel of detail and this section can often be skipped.
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12.5 Store Final Resultsto Projects

The action of “storing” final results to a Project means that the laboratory analyst has normalized
all of the samples or controls that were measured in replicate, and is satisfied their results agree
with their specified laboratory evaluation criteria.

The final step is to “Store” the final results of the samples into the customer Project for reporting

pUrposes.

Yiew Projects --»

My Laboratory  LIMS for Lasers

Sample Information

Create a Sample List -->

Import a Hew Project
From Excel Submizsion

Create a New Project |

Add / Edit a Customer |

Special Features

Find a Sample --»

Search For Samples
Uszing Criteria

Analyses in Progress

Import Data From
Instruments

Apply Data Normalization

Print 5ample A ange

Evaluate
Analyzes in Progress

Yiew / Edit Information
about 5ample Analyses

Print / Save
Analyzes in Progress

Store Final Results
to Projects

Add Stored 5amples
Back to In Progress

Track My Lab QA/QC

IAEA

Watar
Resources
Programme

1. Click on the “Store Final Results to Projects” button.
2. Inthewindow that opens, chose the isotope (*H or *#0), and then enter the Our Lab ID

range (W numbers) of the samples to be stored.
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Storing Samples in Progress saves the delta value of a sample for the selected isotope to the Table of
Samples. Select arange of samples to store by entering the Our Lab 1Ds, which consists of a letter
prefiz ('] and the integer sample numbers, and select the isotope.

| \
_ lsotope_ : _ Our Lab ID : Store |
2 —Prefix Close I

- Preferences

| [ Store Single Analysis

(=]

S G I e e A

LCRVVIN -"J;/éter

From:[1802__ |to:[1821 |

3. Inthe above example, the final accepted 9°H results for samples W-1802 to W-1821 are
selected to be “Stored”.

4. Click on “Store” and LIM S shows the samples being stored, and a message indicates its
completion.

Status

Storing Samples in Progress

Storing sample W-1804

5. Repeat the same process for 20 by from the pull down menu. Then close the Store
Samples page.

6. All H and O isotope samples for the selected range are now stored back to the Projects
for final reporting (Chapter 13).

Important: By default, LIMSfor Lasers does not store fina data unless samples have been
analysed twice, or more. To override this, check the “Store Single Analysis” box — only then will
samples analysed once be stored. Thisis generally not recommended, but may be used for testing
purposes, or in case there was insufficient sample water for aduplicate analysis.
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12.6 Add Stored Results Back to In Progress

There may be occasions where stored data need to be placed back “in progress” again. This
could be for afew reasons:

e Mistaken storage of singly run samples.
e Incorrect vials were used and one needs to ignore some of the data.

e One hasre-evaluated the correction factors and the stored delta values need to reflect
these re-evaluations.

Adding samples back to “in progress” allows the analyst re-process data, correct or ignore errors,
or remove faulty datafrom the client’s project. Notethat if a sample was already stored and is
re-analyzed, LIMSfor Lasers automatically loads that sample back to “In Progress”.

To manually add stored results back to In Progress:
1. On the main page, click “Add Stored Samples Back to In Progress”.

2. Choose the isotope (?H or *20) and then type the Our Lab ID numbersin the From and To
boxes, repeat for the second isotope, as needed.

3. Click “Add” — the samples are now In Progress until they are re-stored.

3] Add Stored Samples Back to In Progress &3

Once samples have been stored, they are removed from the Table of Samples in Progress and one
cannot edit therm unlzss they are added to the T able of Samples in Progress again. To add zamples to
the Table of Samples In Progress, select a range of samples by entering the Our Lab 1D, which
conzizts of a letter prefiz and the integer zample numberz, and select the izatope,

Isotope Our Lab ID Add
ﬂ Prefix
- Close
~
~
~
~
~
08w - Wwlater

Erom:[1302  |te:[152] |

Note: Be sure to “Store” updated data once corrections are made, or the Project will retain the
incorrect datathat was previously stored.
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12.7 Track My Lab QA/QC

The second part of robust data evaluation is to examine the results of control standards included
in each autorun with the known value or results of those control standards over time (usually
before storing final results). This QA/QC evaluation can is made through the systematic use and
monitoring of laboratory control standards, as recommended in the default LIMSfor Lasers
anaysis templates.

Following each autorun, LIMSfor Lasers facilitates evaluating the performance of the control
standards. Over time, this assessment provides the operator with realistic metrics of LAS
instrumental precision, and this strategy allows one to quickly spot unexpected changesin the
control outcomes.

Gradua or abrupt changesin the ¢ values of a control standard can arise from factors like
improper storage of the Control water sample (e.g. inadvertent evaporation), or by human error
in the laboratory (e.g. mixed-up vials).

1. On the LIMS main page, click on “Track My Lab QA/QC”.

My Laboratory  LIMS for Lasers @

Sample Information Analyses in Progress

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

Import a Hew Project Find a Sample -->
From Excel Submigzion —_——— Apply Data Normalization

5 h For § I
Create a New Project | Eaﬁ[;inguélitz:?s es Evaluate

Analyzes in Progress
Add 7 Edit a Customer |

Print Sample B ange

. i - Print / Save
View / Edit Information Analpzes in Progress
about 5ample Analyses

Store Final Results
to Projects

Back to In Progress

Track My Lab QA/QC

Watar
Resources
Programme
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N

Enter the Our Lab ID number of the Control standard (W-31 in example below).

Click any field to accept all of analyses, or define arange of analysis dates.

Optionally, select a specific instrument if the control standard is measured on several
instruments (e.g. multiple LAS).

Click “Create Graph”. LIMSfor Lasers displays a graphical summary and statistics for the
laboratory Control standard for the selected search criteria.

Examine the graph, or export these data to isolate outliers and to determine a cause (e.g.
mixed-up vials).

Optionally, the control standard data may be exported to Excel for offline analysis or used for
annual reporting of laboratory performance and audits.

Track My Laboratory QA/QC

22
Selection Criteria / Close
Caontrol Sample Our Lab 1D Create Graphs
31 Sample I0: [STDOG Cantral

Save QA/QC Data as Excel File |

Beginrate]: 2011-03-09 Ending D ate: 20 2-039-07

[1 Select Only Analpzes From a Single Instrument

| |
Analyses [[om::l lg:l:l

Delta 2H versus Time Delta 180 versus Time

2011-09-09  2012-01-09 2012-05-10  2012-09-09 2011-09-09  2012-01-09 2012-05-10 2012-09-09

= o 15
= z WP,
1 3t op : gt o}
2 68 2 03
76

Time Time

Mean Delta 2H = 1.0 StDev:[ 615+ 0.9% (n=325) |

Mean Delta 180 + 1.0 StDev:[ 8.65+ 0.11 % (n=319) |

LIMSfor Lasers monitors laboratory performance through the use of control standards.

121



12.8 Querying and Editing Sample Results and I nformation

On the “Sample Information” column of the Main Page of LIMSfor Lasers are additional
querying features that allow the analyst to quickly find information about individual or groups of

anayses.

Find a Sample

Click on “Find a Sample” and enter the Our LablD “W number; click find. LIMS returnsthe
page containing that specific sample information, whether it was completed or not.

ZE| Find a Sample 22
Find a sample in LIMS by entering the
ﬂ Our Lab 1D, which consistz of & letter
prefix and the integer sample number.
Our Lab ID M
Prefix
LCancel
~ L.
~
~
~
~
~
(& W - wiater
Somple:
2] Samples =
List [ 1|« [7712 7] » [m]| Edit | Analyses | Print Project | Close | Srrith, 2012-07-18 I
Samplz ID: |Location 4-4
Cur Lab 10:
‘W"I 12 Aquifer: |
River/Lake: |
Delta 2H Conductivity: |
Eomment:| Temperatun: I
pl
Delta:|-34.2 %a
Alkaliity: |
Delta 180 Other Infa:
Comment;
Delta:|-5.72 %o
Decimal Degrees
Lot ool Collection Date: |
:'| ong.| = End Collection Date: |
Couracy:
vl Courtry: [ > Austria [=]
State/Frovince: [000 -, Unknawin [=]
_ Meters |
Elewation:
Top:
B ottom:

Results of Find a Sample
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Find a Sample or Group of Samples Using Criteria

Click on “Find a Sample using Criteria”. Here are anumber or options to search for one or all
samplesin all Projects that meet certain search criteria, using text field wildcards, or Boolean

criteria based on isotopic values or dates.

For example, one can quickly locate all data or samples from a specific region, aquifer, or
formation regardless of the client, provided the sought information was supplied with the project.

These search findings can be saved to Excel.

T Find  Semple or 2 Group ofsermplcs N N e )

M Find a sample or samples in LIMS using search criteria. Some Wildcards in Microsoft Access =
ose
You can use pattern matching (wildcards). Characters Matches in string
2 Any single character =
You can find all samples in a range with "Use These Criteria”. = Zero or more characters Save as Excel File |
For example, you can find a sample collection date between a # Any single digit (0-9)
range of two dates.
— Sample Selection Criteria
Search Field (Required): Search L
Alkalinity N ]
" Search For Exact Entry: | Aquifer
Bottom
Il | ¢ SearchWith Wildcards: Ezlrlsitnc‘mﬁ’ate
Delta 180
V| Delta 2H |
¢ Use These Criteria: Ending Collection Date
[~ | High Comment I
Low Comment
Other Info
Samples: OurLablD (Integer Yalue Only)
OuwrLablD | FieldiD E!?ver N ake llection Date Delta2H  Delta180 | Submission | Last Name
W-34 Location 1-1 Sample ID -45.5 -6.69 2012-07-18  Smith
W-35 Location1-2 |1 emperature -40.5 -6.67 2012-07-18  Smith
W-36 Location1-3 |1 op -42.3 -6.25 2012-07-18  Smith
N[wa? Location 1-4 Tz -46.2 -6.92 2012-07-18  Smith
W-38 Location 1-5 -5.63 -34.3 -5.63 2012-07-18  Smith
W-39 Location 2-1 5,72 346 5.72 2012-07-18  Smith
W-100 Location 2-2 -4.56 -24.2 -4.56 2012-07-18  Smith
I [wao Location 2-3 -6.93 415 -6.93 2012-07-18  Smith
W-102 Location 2-4 -5.6 35 5.6 2012-07-18  Smith
W-103 Location 2-5 -5.45 -33 -5.45 2012-07-18  Smith
W-104 Location 3-1 -5.54 -32.8 -5.54 2012-07-18  Smith
W-106 Location 3-3 -6.52 -32.4 -5.52 2012-07-18  Smith
W-107 Location 3-4 5.8 -35.4 5.8 2012-07-18  Smith
W-109 Location 4-1 -5.55 -326 -5.55 2012-07-18  Smith
Ww-110 Location 4-2 5.7 -34.8 5.7 2012-07-18  Smith
W-111 Location 4-3 -5.6 -33.8 5.6 2012-07-18  Smith
W-112 Location 4-4 -5.72 -34.2 5.72 2012-07-18  Smith
W-113 Location 4-5 -463 -27.8 -4.63 20120718 Smith
i 3
. — —

Example search for all samplesin all Projects with *°O values less than -2 permil.
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Print a Sample Range

To print the information and data from a range of samples, Click on “Print Sample Range” and

enter the range of “W numbers, click Print. Alternately, the information can also be saved into
an Excd file.

==| Print Sample Range | 22 |

Frint a range of zamples from the Table of Samples by
entering the Our Lab Dz, which conzsist of the letter
prefis % and the integer zample numbers of the range.

Ouwr Lab ID Range =) Print
Prefix Close

el [] Save az Excel File

Erom:[112 o116 |

Sample ranges Created: 2012-09-14 09:12:11
—
Lab ID: |W-112 Conntry: |AU —> Ausmia Sample ID: |Location 44
Name: (Smith StateProvince: [000 — , Unknown ] Aquifer:
ssi 2012-07-18 Latitude: River/Lake:
Longitude: | L — Conductivity: | [ ]
P PR o v
= — I |
.=: Bn‘ado.: pH I I
Delba 180 (5. 12 Top: Beg/End Collection Date: | | |
2 & —J Bottom:
Other Info:
Lab ID: |W-113 Country: (AU —> Auwsmia Sample ID: |Location 4-5
Name: [Smith |  StateProvince: [000 — , Unknown | Agquifer: | |
2012-07-18 Latitude: River/Lake:
A S — e | '
Delta2H:[272 tude: Conductivity: T ]
c ] Allzalinity: ] Temperature: ]
Elevation: pH: |
Dellz 180:[4:63 | Top: Beg/End Collection Date: [ | ]
Comment: ] Bottom:
Other Info:

Exampl e of a one-page printout of a Sample Range
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View / Edit Information About a Sample

Detailed information and an advanced option to directly edit analyses (including single LAS
injections) can be found by querying a specific sample on the “View / Edit Information About a
Sample”. All sample details and its isotopic results can be manually edited and saved.

In the example, we can see the 4" injection (Peak #4) of Analysis #5610 for *0 on an LGR
instrument with Prefix ID “M”, and corresponding to sample W-36, alaboratory measurement
standard. We also see it was ignored, being one of thefirst 4 peaks.

==] Add or Edit Analyses 52
List Edit | Hew Analysis Hew Feak Hew Procedure | Delete | Close |
Range of Instrument Analyzes for List Analyziz Information
@ Lest 1000 e bisee Analvziz #: [5610 Peak #: |4 # of Peaks: |7
0 Lazt 10000 analyses : .
Yial Position: |3-11
Doate/Time: |2012-02-04 01:18:41
Inztrument: |M -3 LGRA [ Amourt: [750
Arnount Unit: |nL
Ouwr Lab ID
Prefix Description
" - Carbonates
C G General |zotope or Area: |'IEEI E|
) 3 Julian Walue: [-0.43
M - Mitrogen | :
gnore; [
" R - Reference v
5 = Sulfur
% W Wiater
Sample: |3I3
Sample Information
Subrmitter: [Reference Sample Submission Date: |2005-05-05

Sample [D: |5TD11

All of the fields shown above can be manually edited by clicking the “Edit” button, changing the
data, and saving the updated information. As noted, these editing options here can be used to
edit and change single analyses. One can add a new analysis, new peak (injection), or anew
procedure.

I mportant: These advanced editing features are intended to facilitate repair of faulty analyses,
where the analyst has corrected the data offline. However, an autorun of bad results is better
repeated entirely, than manually edited. In short, manual editing of sample resultsisrarely used
under normal operations.
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13

Reporting Customer Results
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13.1 Reporting Final '%0 and ¢°H Results to the Customer

The reporting of final stored 5'°0 and ¢°H results to the customer is done from the Projects Page.
LIMSfor Lasers reports the mean value of all sample repeats that have been evaluated, accepted

and stored by the analyst. There are a number of options for final reporting. Clients may receive
aprinted copy, or moretypically the resultsin an Excel spreadsheet.

1. Onthemain LIMS page, click on View Projects, then double click on the completed project
to be reported. In this example, double clicking on Smith’s project gave the following screen:

E Projects |E|
List [W/«[7¢|»[r| Edit | Delete Close

S amples Prmt Labels Export Besults
Template List -- Add & Delete 5amples Prmt 5mall Labels Inwoice
Prmt Report Find Project By Invoice Ho

General Information T

Submissior: | 2012-07-18 | Project Ready to Report Date Results Reported: |
Customer: |Smith, John * (=] Last Changed: [2012.03-11 14:32:26
Purpose: [John's Test W aters for LAS I

Location: |El Paso, Texas

Range: |w-34 to'w-113

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

Mumber of zamples with mizzing delta values:| 0 of 20 =zamplez
MHurmber of zamples completed for 2H:| 20 and for 180:f 20

2. Because Smith’s samples were all measured twice, evaluated, accepted, and stored by the
analyst, the project status is now shown highlighted in yellow as “Project Ready to Report”.
Thezbottom panel of the window shows that none of the 20 samples are outstanding for 620
or o°H.

3. Beforereporting the final results, one last step is to examine the project results using the
“Delta Plot” feature. Clicking on the “Delta Plot” button produces ad °H versus ¢ **0 cross
plot for the Project samples. Be aware the data axes will scale according to the project data.
This plot provides a quick means of visualizing the correlation between the two isotopes
arising from “meteoric relationship”. Outliersthat fall far away from alinear relationship
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may be suspect, or they may be OK. Non-linear relationships on this plot may result from

added isotopic tracers distorting the correlation, or when thereis little to no isotopic variation

in the project samples (axis scaling artifacts).

=2 Dekta Plot [=]
2012-07-18  W-94 to W-113 Close
Print
20 -
10 *
+
0 4

g
=
: -10
o
= 20
2 .
[=] 20 -

) R

#
~40 1 o,
s
-50 T T T T T \
I 5 4 2 0 2 4
Delta 0-18 x 1000

LIMSfor Lasers 92O versus 02O cross plot of results

To print the hard copy of a Customer Project report click on “Print a Final Report”. The
report will print on the default printer, or to an optionally selected printer, or to a PDF if a

PDF creator isinstalled.

General Information

Submission: [2012-07-18 | Project Ready to Report

Date Results Reported: |

-

4
Cust -

=2] Select Destination - @
Purg —
Repoit To Be Printed
Project Report [44)
Loca
Default Printer Send to Default
Printer
[ on NAPC-IHL-P04 ]
GE |
Pl]l
Selected Printer Send to Selected
= Printer
lé.dobe PDF on Ne01] =
Numbell
|
J Cancel
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LIMSfor Laser Example Final Report to the Customer

Submission: 2012-07-18 Smith, John W-94 to W-113 2012-09-11
Purpose: John's Test Waters for LAS

Location:  El Paso. Texas

1000 5*Hyspow 1000 "0y smow

Collection
Sample ID: Date OurLabID  Value Comment Value Comment
Location 1-1 W-94 -45.5 -6.69
Location 1-2 W-95 -40.5 -6.67
Location 1-3 W-96 -42.3 -6.25
Location 1-4 W-97 -46.2 -6.92
Location 1-5 W-98 -34.3 -5.63
Location 2-1 W-99 -34.6 -5.72
Location 2-2 W-100 -24.2 -4.56
Location 2-3 W-101 -41.5 -6.93
Location 2-4 W-102 -315 -5.60
Location 2-5 W-103 -33.0 -5.45
Lacation 3-1 W-104 -32.8 -5.54
Lacation 3-2 W-105 38 0.60
Laocation 3-3 W-106 -324 -5.52
Lacation 3-4 W-107 -354 -5.80
Lacation 3-5 W-108 12.7 1.96
Location 4-1 W-109 -32.6 -5.55
Location 4-2 W-110 -348 -5.70
Location 4-3 W-111 -338 -5.60
Location 4-4 W-112 -34.2 -5.72
Location 4-5 W-113 278 -4.63

4. To export the Project resultsto an Excel file, click on “Export Results”. LIMS asks where
you want to save the Excel file and givesit the default name of the first occurrence of the
Our Lab ID inthe project (e.g. W-94.XLS for Smith Project). Thisfile can be emailed to the
customer.

5. LIMSwill automatically fill in the “Date Reported” field of the Customer Project.
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E Projects

o [W[ T[] 1 powe [ ce

Samples Prmt Labels
Template List -- Add & Delete 5amples Prmt 5mall Labels
Print Report

[ ]

Export Besults

Invoice

Find Project By Invoice Ho

Customer: |Smith, John Ll

—— General Information [
Submiszion: |2D1 20718 Date Results Reparted: |2D1 20913

Last Changed: |2D‘l 20313151814

Purpose: [John's Test Waters For LAS

Location: |El Paso, Texas

Range: |W-E|4 to w113

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

Mumber of zamples with mizzing delta values:l ] of I 20 samples
MHumber of zamples completed for 2H:| 20 andfor180: 20

Billed:l : Date F'ail:l:|

Account Mo |1 2345

Irevoice Date: |2D1 2-0913

Invoice Mo |?4
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13.2 Combining and Reporting Results from Multiple Projects

Occasionally, a customer may have severa projects, or may request results of their projectsin a
single Excd file, rather than in multiple spreadsheets or printed reports.

Once LIMSfor Lasers accumulates severa client projects, use the search function described in
Chapter 6.2 to search for the client project(s). After the search results are displayed, click on any
of the following options:

Print Reports of All # Selected Projects — this prints hard copies of all of the projects appearing
in the search result window.

Create Excel Files of Data of Selected Projects (# Files) — this creates individual Excel files for
all of the projects resulting in the search window.

Combine Data of Selected Projects and Save as a Sngle Excel File — this combines the
sequential data of the projects in the search result window into a single Excel file, the Excel
default name is the lowest W number (e.g. W-34.x1s).

==| Find Project £
Select Project Criteria List of Selected Projects Close
N = i &~ Save = . .
Name: | [=] uipose containg l:l A o Save List of Projects as Excel File |
t
Moo ] lowsencenams[ ]
Before (date): l:l [~ Projects Ready To Report Print Reports of All 6 Selected Projects

/ Create Excel Files of Data of Selected Projects (6 Fileg) ‘

Combine Data of Selected Projects and Save As a Single Excel File ‘

Open Selected Project Remove a project from the window below by piessing the Delete key on the keyboard [does not remove the pioject from LIMS)
£l £l £l S £l £l
Submission | LastMame Range Purpose Location Reported
19950101 | Test . . . . . W ta W2 “Water test zamples . . . e . e P
1995-0101 | Reference . . . .| '3 Empty capsule for TC/ES . . . 0 . . . . L.
1935-0101 | Reference -4 CF Ref Inj sample

2006-0606 | Reference . . . . wW-Sto'Ww-30 Intemnational ieferences . . . . . . L 0L L L
20060606 Reference . . . . W-31toW-E3 Labreferences . . . . . .
2012-07-18  Smith . . . . . W-3dtoW-113 s for LA,

Note: To delete aProject from a search result, highlight it and enter the delete key. Only the
search result is deleted, not the Project itself.
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Project I nvoicing

Some laboratories may wish LIMSfor Lasersto generate a Customer invoice.

1
2.
3

4.
5.

In the View Project pane, open the customer project to be invoiced.
In the Project page, click on the “Invoice” button.

Click “Edit”. Thisautomatically fillsin previously supplied customer information in

LIMSfor Lasers.

Complete the Sold By and Sold To fields. Enter the price per sample.

Print the invoice.

% Invoice Generation

Inwoice Information

Sold By

Addrl: [My Laboratory

Addr2: [Address]

Addr3: |.-’-‘qddless2

Addrd: |ﬁ3«ddr3333

Addrs: |

AddrB: |

Sold To

Populate Sold To fields with thiz entiy

Addrl: [University of Texas

Addr: |.-’-‘«ttn: John Smith

Addr3: |

Addrd: |.-’-\ustin, Texas

Addre: |United States

AddiE; |

=2 ]

| Save | Cancel |

Irvvoice Mumber: |74

Irwenice D ate: |2Ij1 20913

Account Mumber or; [12345
Purchaze Order Mumber

Billing Code: |

Type of Samples: (water (H & 0). medium =1

Mumber of 5amples in Project; |2D

Mumber of Samples Billed: |2D

Frice per Sample: |€25,EIEI

Surcharge Amaount: |€‘I 0.00

Surcharge Comment: |Fedex Shipping

Total: [£510.00

Note: The currency reported on this form is derived from the Windows regional settings on your
computer.
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13.4 Exporting to ASCI | file with Reporting Text

On the Project page, clicking on “Export” results also shows the option to export to ASCI|I text.
While few Clients prefer ASCII over an Excdl file, it allows for an additional option — the
inclusion frequently requested additional textual analysis and laboratory information.

This additional information may be about methods used or the statistics of the laboratory.

1. InLIMS main page, click on Special Features
2. Open “Reporting Text”.

3. Click on “Add”.

4,

exported project data.

Enter descriptive information — this information will appear as a header on the ASCI|

7

El Reporting Text

i | ] < | | |

dit_|

3

I Jelete | Close |

Description:

The reporting text that preceeds analptical results for various types of
samples can be edited here. This text appears in an ascii text file by
clicking the Results button on the Projects form.

General Information

Code: IMedium 1, water Last Edit: |9.¢'1 972012 11:31:27 &M

Repcrting of Stable Hydrogen and Oxygen Isctope Ratics

Cxygen and hydregen iscteopic results are reported in per mil
relative to VSMOW (Vienna Standard Mean Ocean Water) and
ncrmalized (Coplen, 1994) con scales such that the oxygen and
hydrogen isctopic values of SLAP (Standard Light Antarctic
Precipitation) are -55.5 per mil and -428 per mil, respectively.
Cxygen iscteopic results cf a sample Z can be expressed relative
tc VEDEB (Viennza Peedee belemnite) using the eguaticn:

Delta 0-18 of Z relative tc VEDB =
(0.97001 times delta 0-18 of Z relative to VSMOW) - 29.99%9

The Z2-sigma uncertainties of oxygen and hydrogen isctopic results
gre 0.2 per mil and 2 per mil, respectively, unless otherwise
indiceted. This means that if the same sample were resubmitted
for isotopic analysis, the newly measured value would lie within
the uncertainty bounds 55 percent cof the time.

References
Ceplen, T. B., 1354. Repocrting of Steble Hydrcgen, Carbeon, and

An example of Reporting Text for the ASCII data export.
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14

Sources and Calibration of Local
L aboratory Standards
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14.1 Sources of Primary Water | sotope Reference Materials

VSMOW?2 and SLAP2 are the primary measurement reference standards for water isotopes.
They are available from the IAEA at the following web link:
http://nucleus.iaea.org/rpst/ReferenceProducts/ReferenceM aterial /Stable | sotopes/2H180-

water-sampl es/index.htm

Information Sheet
on the
new International Measurement Standards
VSMOW?2? and SLAP2

VSMOW? Viemna Standard Mean Ocean Water 2
SLAP?  Standard Light Antarctic Precipitation 2

The two reference materials VSMOW? and SLAP2 were produced to the exhausted reference
materials VSMOW and SLAP. Their isotopic compositions for both §7H and 41%0 were adjusted to be
as close as possible to the predecessor materials. The reference values were assessed from data
measured by three laboratories in a calibration exercise measuring the 5°H and & %0 data of
VSMOW?2 and SLAP? in direct reference to those of VSMOW and SLAP (Table 1). The stated
combined standard uncertainties are evaluated from the measurement uncertainties in the laboratories
for the involved materials and the assessment of isotopic homogeneity of the prepared ampoules of
VSMOW?2 and SLAP2.

Table 1: 57H and 50 reference values for the two international measurement standards
VSMOW?2 and SLAP? and their associated combined standard uncertainties.

IAEA Material Feference value . Eeference value .
name 10° 5°H VDY 10° 5'%0,, WDy
VEMRVELAP 10° 5B, o~ maowELar | 100 s, "
VSMOW2 | Water 00 03 0.00 0oz
SLAFP2 Water — 4275 03 — 5550 (1]

In order to calibrate and normahize any measurement to the VSMOW — SLAP scale (especially for the
calibration of internal laboratory water standards), one uses the formula below (Gonfiantimi, 1978). In that
formmla the measured values for the new intemational measurement standards VSMOW?2 and SLAP2
have to be entered instead of those of VSMOW and SLAP, as well as the comresponding new calibrated
dgr.am value for SLAP? from Table 1:

8= ((Rumgia s Rvsaowz) — 1) - Ssvam  (Rsvar — Bvsmows)  Rvavows)

By using this procedure all data are still reported on the VSMOW/SLAP scale, despite the use of
VSMOW? and SLAP? for their calibration. Of course the standard uncertainties of VSMOW?2 and
SLAP? isotopic values should be included as umcertainty component in any combined uncertaimty
statement of measurements performed.

It is recommended to clearly state in any publication, that the calibration was performed using
VSMOW? and SLAP2.

IAEA Isotope Hydrology Laboratory, 20 June 2007

InfuSheat-VEMOW2-SLAPE doc
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14.2 Source of Daily-Use Measurement Standards
U.S. Geological Survey

Users may purchase cases of 144 glass ampoules each containing 5 milliliters of calibrated
secondary daily-use measurement standards. The recommendation is that ampoules with two
substantially different isotopic compositions be opened daily and used for data normalization and
athird intermediate delta value water can be used as a control. Unused water from the ampoule
should be discarded. Use of these working reference waters aids alaboratory in achieving high
level QA/QC levels.

e Cases of 144 glass ampoules each containing 5 mL of calibrated water in avariety of
isotopic compositions.

e VSMOW isaprimary measurement reference standard for water isotopes. VSMOW (25
mL, provided in five 5-mL autoclaved glass ampoules; see
http://isotopes.usgs.gov/lab/referencematerial s/''V SMOW.pdf )

e All areavailable from the USGS at the following web link: (see
http://i sotopes.usgs.gov/lab/referencematerial s.ntml)

International Atomic Energy Agency — Water Resour ces Section

The IAEA provides daily use laboratory standards to member states through its Technical
Cooperation (TC) programs. Please consult the IAEA web site or TC officer.
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14.3 Analysis Templates for Calibrating Local Measurement Standards

LIMSfor Lasers comes with 20-sample Analysis Templates for the 6*20 and 9°H calibration of
daily-use (or in-house) laboratory measurement standards. These analysis templates use the
primary reference standards VSMOW and SLAP (or VSMOW?2 and SLAP2), measured along
with sufficient replicates of the proposed local |aboratory standards. New templates using
primary reference standards can also be constructed using the LIMS for Lasers analysis template
wizards (Chapter 8.4 and 8.5)

Each proposed daily-use 5*°0 and ¢°H |aboratory measurement standard should be measured 10-
times, or more, against with these isotopic reference standards in order to provide sufficient data
to determine measurement uncertainty. It is good practice to have other |aboratories test and
measure your proposed laboratory standards for external verification, before assigning their final
deltavaluesin the LIMSfor Lasers table of references.

Table 3. Templatefor Calibration of Laboratory Standards using L os Gatos Resear ch

I nstrument

In this template, 20 laboratory standards are arranged sequentially in Tray 1. As shown, 10 each
of two proposed laboratory measurement standards are arranged sequentially. The primary
reference standards VSMOW & SLAP (or VSMOW?2 & VSLAP2) and wash samples are
arranged in Tray 3 (rear tray) each in their own row. The recommended procedureis 9 injections
per sample, ignoring the first 4 injections. List # is the order which samples are run.

Sample Vial Pos List # LIMS for Lasers Function
Deionized Water 3-19 1 Instrument Conditioning
Deionized Water 3-19 2 Instrument Conditioning
VSMOW / VSMOW?2 3-10 3 Between-Sample Memory
SLAP / SLAP2 3-1 4 Between-Sample Memory
SLAP / SLAP2 3-2 5 VSMOW-SLAP Normalization
Lab Std High 0 1-1 6 Sample

Lab Std High 0 1-2 7 Sample

Lab Std High 0 1-3 8 Sample

Lab Std High o 1-4 9 Sample

Lab Std High 0 1-5 10 Sample

SLAP / SLAP2 3-1 11 Between-Sample Memory
VSMOW / VSMOW?2 3-11 12 Between-Sample Memory
VSMOW / VSMOW?2 3-10 13 VSMOW-SLAP Normalization
Lab Std High 0 1-6 14 Sample

Lab Std High ¢ 1-7 15 Sample

Lab Std High 0 1-8 16 Sample

Lab Std High ¢ 1-9 17 Sample

Lab Std High 0 1-10 18 Sample

VSMOW / VSMOW?2 3-11 19 Between-Sample Memory

137




SLAP / SLAP2

SLAP / SLAP2

Lab Std Low 0

Lab Std Low 0

Lab Std Low 0

Lab Std Low 0

Lab Std Low 0

SLAP / SLAP2
VSMOW / VSMOW?2
VSMOW / VSMOW?2
Lab Std Low 0

Lab Std Low 0

Lab Std Low 0

Lab Std Low 0

Lab Std Low 0
VSMOW / VSMOW?2
SLAP / SLAP2

SLAP / SLAP2
Deionized Water

3-1

1-11
1-12
1-13
1-14
1-15
3-2

3-10
3-11
1-16
1-17
1-18
1-19
1-20
3-10
3-1

3-2

3-19

20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

Between-Sample Memory
VSMOW-SLAP Normalization
Sample

Sample

Sample

Sample

Sample

Between-Sample Memory
Between-Sample Memory
VSMOW-SLAP Normalization
Sample

Sample

Sample

Sample

Sample

Between-Sample Memory
Between-Sample Memory
VSMOW-SLAP Normalization
End Wash
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Table 4. Template for Calibration of Laboratory Standardsusing Picarro I nstruments.

In this template, 20 laboratory standards are arranged sequentially with VSMOW/V SLAP (or
VSMOW2/VSLAP2) in the autosampler. Ten each of the two proposed laboratory standards are
arranged between reference groupings. The recommended analysis procedureis 9 injections per
sample, ignoring the first 4 injections. List # is the order which samples are run.

Sample
VSMOW / VSMOW?2
SLAP / SLAP2

SLAP / SLAP2

Lab Std High 0

Lab Std High o

Lab Std High 6

Lab Std High 0

Lab Std High 0

SLAP / SLAP2
VSMOW / VSMOW?2
VSMOW / VSMOW?2
Lab Std High 0

Lab Std High 0

Lab Std High 0

Lab Std High 0

Lab Std High 0
VSMOW / VSMOW?2
SLAP / SLAP2

SLAP / SLAP2

Lab Std Low 0

Lab Std Low ¢

Lab Std Low 0

Lab Std Low ¢

Lab Std Low 0

SLAP / SLAP2
VSMOW / VSMOW?2
VSMOW / VSMOW?2
Lab Std Low 0

Lab Std Low ¢

Lab Std Low 0

Lab Std Low ¢

Lab Std Low 0
VSMOW / VSMOW?2
SLAP / SLAP2

SLAP / SLAP2

Vial Pos
1-01
1-02
1-03
1-04
1-05
1-06
1-07
1-08
1-09
1-10
1-11
1-12
1-13
1-14
1-15
1-16
1-17
1-18
1-19
1-20
1-21
1-22
1-23
1-24
1-25
1-26
1-27
1-28
1-29
1-30
1-31
1-32
1-33
1-34
1-35

List #

O 00O NO UL B WN -

W WWWWWNRNRNNNNNNNNRRRREPERRERRRRR
GO WNRPRPROOUONIOTUD WNRPROOLWOKNOODULD WN RO

LIMS for Lasers Function
Between-Sample Memory
Between-Sample Memory
VSMOW-SLAP Normalization
Sample

Sample

Sample

Sample

Sample

Between-Sample Memory
Between-Sample Memory
VSMOW-SLAP Normalization
Sample

Sample

Sample

Sample

Sample

Between-Sample Memory
Between-Sample Memory
VSMOW-SLAP Normalization
Sample

Sample

Sample

Sample

Sample

Between-Sample Memory
Between-Sample Memory
VSMOW-SLAP Normalization
Sample

Sample

Sample

Sample

Sample

Between-Sample Memory
Between-Sample Memory
VSMOW-SLAP Normalization
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14.4 Calibration Template Procedures

Recall from Chapter 7.1 that LIMSfor Lasers comes with a Project called “Lab references”,
containing placeholders for new local laboratory measurement standards that range from Our
LablD W-31 to W-69.

In this example, the two new local |aboratory standards to be calibrated against VSMOW?2-
SLAP2 were assigned Our LablD W-40 and W-41 (see Chapter 7.2 for editing and renaming
existing placeholders for laboratory standards).

For Los Gatos Resear ch I nstruments:

1
2.
3.

On LIMS Main Page, View Projects
Open the Project called “Lab References”
Click on “Template List — Add or Remove Samples”

c3] Add Samples To Be Analyzed 2006-06-06 Reference 2

Samples can be added to the Table of Samples to be Analyzed.

Select the Template and select bdd At the Front of the queue or the End of the gueues. Delete

LClose

i

General Information

Template: |Lab Std Cal VSMOw2-5LAPZ - Calibrate Lab Stds Using \-"SMDWZ:"SLAF'EE'

Eror: \
1o €

Mumber of non-conzecutive sample repeats: @

For example, for anentry of 2, for 3 samples named ‘w7, w8,
and -9, one would have W-7 . -8, and W9 on one
template AMD -7, W8, and -3 an the nest template

Humber of consecutive zample repeats: -‘l i} @
For example, for anentry of 2, for 2 samples named w7, Wwig, -

ahd -3, one would have samples W=7, W7, W3, W8, Wi,
and W-3 all on one template

Add At

iy Front of the queue

*3 End of the queus
[default position)

o u

We will calibrate local laboratory standards W-40 and W-41 using the VSMOW?2 and
SLAP2 primary reference waters. From the template pull down menu (see above), choose
the VSMOW?2-SLAP2 Anaysis Template (or VSMOW/SLAP if using those primary
reference materials).

In the From and To boxes, type From 40 To 41.

Set the number of non-consecutive repeatsto 1 (each will be run once).
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7. Set the number of consecutive repeats to 10 (each sample will be run 10 timesin arow as

shown in Table 3).

Click “Add”, then “Close”.

On the LIMSfor Lasers Main Page, Click “Create A Sample List”.

0. From the pull down menu, choose the VSMOWZ2/SLAP2 Analysis Template.

11. In the window that opens (below), we see W-40 and W-41 are now queued to be run 10
times each in sequence.

12. Click “Create the Sample List” and save it to the Los Gatos Research instrument (see
Chapter 10).

13. Measure the proposed |aboratory standards as unknowns on the Los Gatos Research
instrument. Normalize, evaluate, and store the results, as fully described in Chapters 10 to
13.

14. Once completed, and you are satisfied your local measurement standards have been
sufficiently characterized, you may assign their isotopic values to the Table of References
(Chapter 7.3)

= © w

15. Create new anaysis templates for

s (|« [ Tsacavevawasiez | » |n| oese  SAMPple based on your new local laboratory
Deseription: Calbrate Lab 5tds Using VSMOW2/SLAP2 measurement standards (Chapter 8)
Instrument: [LGR

‘Right" mouse button information
available for all columns.

Create Sample List ‘Right' = = e "
x ght’ mouse button for all
Find | 4 ¥  Delete | for Instrument Vo] P S| T
_Prefix | Sample | Repeats | g: g w * g | —_—
W 40 i Make T3 el
W 40| 1| Backup 3w | al
W 40| 1| %"“:p' 2w |
| | | ac] 13 |w | 40|
W 40 1 4 |wW | 40|
W 40| 1| - ateoback s w | an
| | | . 3w 3|
W 40 1 [ I w | 8]
T T 1 30w 8|
W. | 4] 1 5w 0]
W 40 1 7w |
W 40 1 18 o
w [ & 1 10w | a0l
4| 1 Retrieve Last i 3
W al 1l Sample List 3w 9
W 4| 1 L —
1 T
A 41 1] A5 w4
W 4 1 32 |w | ]
| | 30w | 8]
W 4 1 3w | 8|
W | 1] 6w | a
4 { 117 |wW 4]
W 41 1 118 W | 41
1 1 1 118 W 41]
* 120 [w | 4]
30w | 8|
3w 9]
32 W el
319w 3]
*
Record: M 10of38 L

Proposed laboratory measurement standards to be analysed against VSMOW?2 (W-8) and SLAP2 (W-9) using a Los
Gatos Research instrument. The measurement sequence on the right matches the Analysis Template in Table 3. W-3
isawash or conditioning sample.
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For Picarro Instruments:

1. OnLIMSMain Page, View Projects
2. Open the Project called “Lab References”
3. Click on “Template List — Add or Remove Samples”

Z'El Add Samples To Be Analyzed 2006-06-06 Reference 24
Add
Samplez can be added to the Table of Samples to be Analyzed,
Select the Template and select 'Add Al' the Front of the queue or the End of the queue.
Delete
Close

General Information

Template: |Lab Std Cal vSMOw2-5LAPZ - Calibrate Lab Stds Using VSMDWZ‘SL.&F'EEl

renfT ] R
To
Murnber of non-consecutive sample repeats: 1 @
For example, for an entry of 2, for 3 samples named -7, w8,

and W-9, one would have W-7, W8, and -3 onh one
template AMD -7, W-8, and -3 on the next template

Murber of congecutive zample repeats: @

For example, for an entry of 2, for 3 samples named Ww-7, W-8,
and w9, one would have zamples W7, W7 W80 W3, Ww-g,
and -3 all on one template

Add At

3 Front of the queue

)  End aof the queus
[default position)

4. Wewill calibrate laboratory standards W-40 and W-41 using VSMOW2 and SLAP2
reference waters. From the template pull down menu, pick the Lab Std Cal VSMOW?2-
SLAPZ2 analysis template.

5. Inthe From and To boxes, type 40 to 41.

6. Set the number of non-consecutive repeatsto 1 (each will be run once).

7. Set the number of consecutive repeatsto 10 (each is measured 10 timesasin Table 4).

8. Click “Add”, then “Close”.

. Onthe LIMSfor Lasers Main Page, Click “Create A Sample List”.

10. From the pull down menu, choose the VSMOW2/VSLAP2 Analysis Template.

11. On the window that opens, we see W-40 and W-41 are queued to be run 10 times each.

12. Create the Sample List, and save it to the Picarro (see Chapter 9)

13. Measure the samples and primary standards on the Picarro instrument, normalize,
evaluate and store the final results, as described in Chapters 9, 12-13.

14. Once completed, and you are satisfied your new local standards are sufficiently
characterized, you may assign their established isotopic values to the table of references
(Chapter 7.3)

15. Create new measurement templates using your new laboratory standards (Chapter 8)
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| Lieale a sampie List

s 5 Lab Std Cal VSMOW2/SLAP2 g2
List | |4 ¥ ¥ | Close ‘Right' mouse button information available for all columns.

Vial Pos| Prefix | Sample Save i Pk
1w | 8 _Save and Prin |
1-2 W 9 Cancel |
13 W 3
Create Sample List 14 W an
Find 4| ¥ | Delete for Instrament 15w a0
w0 Make 8w 4
W 40 1 Backup 5w 3
W a0 1 = 190 | 8
W a0 7 l;‘!‘m 111 |wW g
W o : ackw 192w 10
193 |W an
w A0 L 114 |w a0
W 40 1 > 115 |wW 40
W 40 1 196 |wW a0
W 40 1 117 |W 8
i e T
W # 1 2w a
W 41 1 hlrmel.pl 121 [ T
W A 1 Sample List 122 |w ]
W 41 1 123 |W 41
124 W a1
W M 1 e :
W a 1 2 w 5
w 41 1 127 |w [
W ] 1 | 128 |w a1
W a1 1 129 |w 41
130w a1
w # ! 131 |w a
* 132w 0
133 |W 8
REETE E]
135w 3
*
Record: 4 ¢ 1 of 35 L T
Record: M4 < 10f20 » M b |

Proposed laboratory measurement standards to be analysed against VSMOW?2 (W-8) and SLAP2 (W-9) on a
Picarro. The measurement sequence on the right matches the Analysis Template in Table 4.
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Logging and FAQs



15.1 Log Files

Under the Special Featurestab, LIMS keeps track of al Imports, Errors and general logging.
Each of these logs can be viewed by clicking on the Log file. Thisinformation may useful for
troubleshooting.

Special Features Close |
Analysis Templates | Next Sample Number |
Assign Lab References

Reporting Text LIMS Log

Options Backend Database

ImportLog A./
|
|
|

|

Instruments I ErmrorLog
|
|

15.2 Frequently Asked Questions
Q. Why isLIMSfor Lasers responding slowly on our networked PCs?

When the LIMSfor Lasers backend database resides on a network drive, slow network hardware
can cause delayed performance response. One solution isto locate the backend database on afast
network drive, preferably using Gigabit speed or better hardware.

Another reason may be due to concurrent users of LIMSfor Lasers. The slowdown may occur
because relational databases like MS Access lock fields that are opened by another concurrent
user and cannot be accessed until the user has completed the edits. Another common slowdown
occurs when a concurrent user has inadvertently |eft open a search or edit screen (locked tables).
To avoid this, be sure to always to close LIMSfor Lasers when you are finished using it.

Q. Why isit recommended to run every sample twice? This seems very unnecessary.

The default approach of running each sample twice is a conservative approach that will allow
you to assess the reproducibility of every single unknown that is measured, not only the control
and measurement standards. Alternately, users may choose to repeat none, 1in10or 1in5
samples, or add more controls. Thisisalocal laboratory performance and eval uation assessment
decision and is easily over-ridden as described in the Analysis Templates section.

Q. Why are 9 injections recommended? Our laser instrument manual recommends 5 injections,
ignoring only thefirst 2.

As noted in Chapter 8, 9 injections per sample is a conservative recommendation to ensure the
best results are obtained from all generations of laser instruments. The newest laser instruments
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may indeed require fewer injections and/or ignored results. Whether the outcomes differ
significantly can be tested by comparing default LIMSfor Lasers recommendations with those of
the same run but using fewer injections and fewer ignored injections. Using fewer injections you
may find precisions are worse and between-sample memory percentage higher. Ultimately, each
lab must decide what will be their acceptable performance standards.

Q. | am stuck. Who can | contact for help with LIMSfor Lasers?

If you have carefully followed the procedures outlined in this manual and are still having trouble,
please contact the authors (TBC or LIW) by email (tbcoplen@usgs.gov or

|.wassenaar @iaea.org). We may request that you to ZIP and email your backend database (in
confidence) so that we can troubleshoot to what is going wrong.
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