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Foreword

The routine measurement of stable isotope ratios of light elements (hydrogen, carbon, nitrogen,
oxygen, silicon, sulfur, chlorine, and others) of solid, liquid, and gaseous samples by mass
spectrometry is a common and cost-effective analytical tool in anthropology, atmospheric
sciences, biology, chemistry, environmental sciences, food and drug authentication, forensic
applications, geochemistry, geology, oceanography, and paleoclimatology around the world. For
analysis of liquid water samples for stable hydrogen and oxygen isotopic composition by laser
absorption spectrometry (LAS), the reader is referred to the Microsoft Access program LIMS for
Lasers 2015, which can be found at http://isotopes.usgs.gov/research/topics/lims.html or

http://www-naweb.iaea.org/napc/ih/IHS resources sampling.html#lims . As of version 9.201 of
LIMS for Light Stable Isotopes, LAS data files can no longer be imported and LAS instrument-
sample-list templates can no longer be created. Users should use LIMS for Lasers 2015.

The adoption of isotope-ratio mass spectrometry into routine laboratory operations is demanding,
owing to substantive offline data manipulation required by the instrument operator. Other day-to-
day challenges include client sample-project management, storage and tracking of instrument
measurement data files, derivation and application of algorithms to correct for blank and linear
and non-linear instrumental drift over the course of analysis sequences. Many mass spectrometer
users 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.

The latest Microsoft Access-based Laboratory Information Management System (LIMS) for
Light Stable Isotopes is presented herein. It simplifies and automates these difficult processes,
and it eliminates the need for most offline data manipulation. LIMS manages clients and their
project data, and it enables users to generate instrument-sample-list templates for isotope-ratio
mass spectrometers and laser absorption spectrometers, which otherwise requires extensive
typographical data input. Analytical output files from mass spectrometers are imported by LIMS
for processing. Sample blank and instrumental drift can be corrected for. Mass-spectrometric
results can be normalized to isotope-delta scales using isotopic reference materials interspersed
among samples. QA/QC can be evaluated with graphical plots. These automated processing
features reduce mistakes and operator errors. In short, LIMS greatly eases the adoption of
isotope-ratio mass spectrometry into new and current laboratories by introducing productivity
efficiencies and improved reliability through consistent approaches. In this document the terms
reference and standard are used interchangeably.

This document describes how to implement LIMS for Light Stable Isotopes in an isotope
laboratory. To facilitate use of LIMS for Light Stable Isotopes by users, this document contains
download links to the latest software repository. The figures in this document were obtained


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

using Microsoft Office Professional Plus 2010. Forms in Office 2007, 2013, and 2016 may be
rendered slightly differently.

A variety of files are provided as examples and as tutorial materials in folders named Section 4,
Section 7, Appendix B, etc.

Note: For European and other international users, the Windows Regional Settings in the
computer Control Panel may have either a point or a comma as the decimal separator. LIMS
should function properly with either choice, but the figures in this document were created with a
point as the decimal separator.
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1 Introduction to LIMS for Light Stable Isotopes

LIMS for Light Stable Isotopes (LIMS hereafter) is a Laboratory Information Management
System (LIMS) for light element stable isotope-ratio mass spectrometers (IRMSs). LIMS
provides a convenient Windows environment to manage clients, projects, samples, and mass
spectrometric data. It is provided at no cost by the U.S. Geological Survey. Key features include:

»  Full client, project, and sample management, invoicing, and reporting system

*  Automated instrumental drift correction

»  Instrumental blank correction capability

* Automated normalization of data to VSMOW-SLAP, VPDB, and other isotope scales
*  Track My Lab QA/QC for instrument and laboratory assessment

*  Excel sample submission templates for laboratory clients (customers)

User Benefits of LIMS include:

* Increased laboratory productivity by eliminating complex spreadsheets
* Improved long-term performance through standardized approaches

*  Reduction of laboratory error in client and data management

*  Track My Lab QA/QC for instrument and laboratory assessment

*  Excel sample submission templates for laboratory clients

LIMS is built upon Microsoft Access, and it works in a client server configuration. The
laboratory client data, samples, and mass-spectrometric results are stored in a backend database.
Users access their data from one or more LIMS frontends. Laboratories having laser absorption
spectrometers as well as IRMSs use the same backend database. The frontend database for LAS
instrumentation is LIMS for Lasers 2015, which can be found at
http://isotopes.usgs.gov/research/topics/lims.html or

http://www-naweb.iaea.org/napc/ih/IHS resources_sampling.html#lims .

LIMS for Light Stable Isotopes was developed ! and is maintained by T. B. Coplen at the U.S.
Geological Survey (USGS) in Reston, Virginia, USA. See
http://isotopes.usgs.gov/research/topics/lims.html

Any use of trade, firm, or product names is for descriptive purposes only and does not imply
endorsement by the U.S. Government.


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

2 LIMS for Light Stable Isotopes at a Glance

i B’
Lakes Isotope Laboratory  LIMS For Light Stable Isotopes _ [

Sample Information Analyses In Progress

Yiew Projects --» Create a Sample List --» | Import Data from
| Mazs Specs

Import a Hew Project Find a Sample -->
from Excel Submission —_—— Apply Data Hormalization

- Search for Samples
Create a New Project | Using EriteriI; Evaluate

Samplez in Progress

Add / Edit a Customer | Print Sample Range

i i i Print / Export
View / Edit Information Samples In Progress

ahout 5ample Analyses

i Store Sample Reszults
Add or Edit to Projects

E xtractions

Add Stored 5amples
Back to In Progress

3 Track My Lab QA/QC
Special Features Close | e Aol

. Yiew Data Hormalization
2 Mazs Specs Media
Analysis P | | Next Ranges

Templates Mass Spec Procedures | Sample
Error Codes Number

Aszzign Lab Low

References ImportLog | Procedures

Employees

Reporting ErorLog | High Extraction

Text Ref History | Procedures Types

Fig. 2.1. The main page of LIMS for Light Stable Isotopes with the Special Features window
open.

The main page of LIMS (Fig. 2.1) is divided into several sections:

Projects
e View projects, print reports, and export data to Excel
e Import an Excel client sample submission file to create a new LIMS project
e (Create a new LIMS project by entering information manually
¢ Add new clients (customers)



Special Features
e Design or edit sample analysis templates
e Add or edit laboratory reference materials
e Add or edit client reporting text for media
e Customize the database for the laboratory
e Add or edit mass spectrometers
e Add or edit mass spectrometer error codes
e View or delete the log of analysis import errors
e View or delete the log of LIMS software errors
e View values of isotopic reference samples as changed in database over time
e Set backup database location and implement daily backups
e Add or edit sample media
e Add or edit analytical procedures
e Add or edit link between media and procedures
e Add or edit the GasTypes parameter used by Thermo Scientific/Thermoquest/Finnigan
ISODAT
e Edit numerical values of next LIMS Our Lab IDs (sample number)
e Add or edit employees
e Add or edit offline analytical extraction type

Sample Information
e Create sample-list files that can be imported into mass spectrometers
¢ Find a sample from the LIMS Our Lab ID
e Search for samples in the database with user-specified criteria
e For specified samples print sample information including mean values
e View and edit mass spectrometric results
e Secarch, view, and edit extractions

Analyses in Progress
e Import mass spectrometric results
e Determine and apply blank corrections, drift corrections, and normalize results to
isotope scales
e View and edit isotope results
e Print or save selected isotope results to Excel files
e Store final accepted results for reporting
e Un-store final results to enable re-evaluation of sample analyses
e Evaluate results and track laboratory QA/QC
e View and print equations used for normalization
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3 Computer and Software Requirements
3.1 Computer Requirements

A Microsoft Windows laptop or desktop computer having a USB port or a connection to the
mass spectrometer is needed. Windows XP, Windows 7, Windows 8, and Windows 10 operating
systems (either 32 bit or 64 bit) are satisfactory. More RAM is better and a faster processor is
better to handle Microsoft Access queries.

LIMS should not be installed on the computer used for mass spectrometer data acquisition and
control because it may interfere with data acquisition.

A backup USB external drive or a second internal drive (used by the USGS in Reston, VA) is
strongly recommended for making Sunday—Saturday daily backups. Because a laboratory’s data
is so important, it is recommended that weekly backups of the LIMS database are stored offsite.

3.2 Software Requirements
3.2.1 LIMS Software Components

LIMS is built upon Microsoft Access, and it works in a client server configuration. The
laboratory client data, samples, and mass-spectrometric results are stored in tables in a backend
Microsoft Access relational database. Tables needed to enable LIMS to perform include the
following, which are listed by their general names and are discussed in this manual.

Table of Mass Spectrometers Table of Samples to be Analyzed
Table of Isotopes Table of Samples in Progress
Table of [Analytical] Procedures Table of Analysis Headings
Table of Media Table of Analysis Results

Table of Low Procedure Codes Table of References

Table of High Procedure Codes Table of Reporting Text

Table of Customers Table of Countries

Table of Projects (including invoices) Table of States (Provinces)
Table of Samples Table of Extractions

Table of Sample List Templates Table of Employees

LIMS software is composed of three components:
e The LIMS version 9 frontend (9.201 or later). LIMS operates as a client server software
application. The frontend database contains the forms, reports, queries, and code needed
to perform operations on your data in the backend database. The backend database
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contains the client data, sample data, mass-spectrometric results, and laser absorption
spectrometric results (if the laboratory has a laser absorption spectrometer). The
backend database contains the 20 tables specified in Section 3.2.1. In this manner, as
software bugs are identified, users can replace the frontend database.

e A new LIMS backend database (or an existing one for current LIMS users, including
LIMS for Lasers 2015 users). Users following this manual will set up their first backend
database (for the Lakes Isotope Laboratory) in Section 4.8.

e An Excel client sample submission file

The latest software can be downloaded at no cost from the USGS website at
http://isotopes.usgs.gov/research/topics/lims.html or obtained from tbcoplen@usgs.gov.

It is simplest if the LIMS frontend and the LIMS backend are stored in different folders. A
typical arrangement of folders is shown in Figure 3.1 in which a Frontend and a Backend folder
are located in a folder named LIMS. A third folder named Daily Backup should be created. This
folder can hold the backups of the backend database, which are created when a user exits LIMS.
The Daily Backup folder will contain as many as seven copies of the backend database, labelled
with the days of the week, Monday, Tuesday, etc. Each time LIMS is closed, the daily backup
file is replaced with the latest version of the backend database. In this manner, a backup of the
backend database from the previous workday will be available when it is needed.

4 .‘;,. Systemn (C:)
4 LIMS
Backend
Daily Backup

Frontend for Mass Specs

Fig. 3.1. Common folder arrangement for LIMS.

In the situation in which a laboratory has both IRMSs and isotope-water laser absorption
spectrometers (e.g. Fig. 25.3), the laboratory will need to use both LIMS for Light Stable
Isotopes and LIMS for Lasers 2015. Figure 3.2 shows a possible arrangement of folders.


http://isotopes.usgs.gov/research/topics/lims.html
mailto:tbcoplen@usgs.gov

4 .*;... Systemn ()
4 LIMS
Backend
Daily Backup

Frontend for Lasers

Frontend for Mass Specs

Fig. 3.2. Possible folder arrangement for a laboratory having both mass spectrometers and
laser absorption spectrometers. LIMS for Lasers 2015 would be found in the
Frontend for Lasers folder. The backend folder contains the Access backend
database file containing the client data, sample data, mass-spectrometric results, and
laser absorption spectrometric results.

3.2.2 Microsoft Office

LIMS requires Microsoft Office 2007, 2010, 2013, or 2016 with Access. Commonly Office with
Access is called Microsoft Office Professional. Later versions of Office are available as 32-bit or
64-bit applications. LIMS will only work with 32-bit Office. Therefore, ensure that your IT
specialist installs 32-bit Office and not 64-bit Office. Note that 32-bit Office can be installed on
64-bit Windows. The figures in this manual were created with Office 2010 Professional Plus.
Forms might be rendered slightly differently in other versions of Microsoft Office.

LIMS requires adding trusted locations in Microsoft Access for the location of the frontend and
the backend database. You may require Administrator rights to change these settings. Some IT
policies do not allow the Windows Desktop to be set as a trusted location in case a user desires to
use it for this purpose. If you obtain macro errors, set Access to enable all macros.

Assume that the location of the frontend is “C:\LIMS\Frontend for Mass Specs” (as shown in
Fig. 3.1). This location needs to be added to Trusted Locations in Access. The process is similar
in Office 2007, 2010, 2013, and 2016. The process for Office 2010 is presented here:

1. Open Access.

2. Select the “File” tab if not already open.

3. Click “Options,” which will open the Access Options Window shown in Figure 3.3.

4. Select “Trust Center” and click “Trust Center Settings...” to open the Trust Center
window (Fig. 3.4).
Select “Trusted Locations” and a window similar to that of Figure 3.5 should appear.
6. Click “Add new location...” and add the location “C:\LIMS\Frontend for Mass Specs”

or browse to the desired folder and add it.
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7. Click the “Subfolders of this location are also trusted” check box, if desired. This is
usually a good idea in case one wants to move the frontend database to a subfolder and
run it from there. Click “OK” is needed.

8. Click the “Add new location...” button again and navigate to the desired backend folder

and add it.

9. Click “OK,” and the new location should be shown under User Locations.
10. Click “OK” and “OK” to return to the File tab. This completes addition of a Trusted

Location in Access for the LIMS frontend and backend.

-

Access Options

General

Current Database
Datasheet

Object Designers
Proofing

Language

Client Settings
Customize Ribbon
Quick Access Toolbar
Add-ins

Trust Center

B,
_Q) General options for working with Access.

User Interface options

Enable Live Preview (i

Always use ClearType

ScreenTip style: | Show feature descriptions in ScreenTips El
Show shortcut keys in ScreenTips

LColor scheme: Elue El

Creating databases

Default file format for Blank Database: | Access 2007 El
Default database folder: E

MNew database sort order: General - Legacy

Personalize your copy of Microsoft Office

Username: | Tyler B Coplen

Initials: TBC

Browse...

L

QK

] ’ Cancel

Fig. 3.3.

Access Options window in Office 2010.



-
Trust Center

Trusted Publishers
Trusted Locations
Trusted Documents
Add-ins

ActiveX Settings
Macro Settings
DEP Settings

Privacy Options

Message Bar Settings for all Office Applications

Showing the Message Bar

@ Show the Message Bar in all applications when active content, such as ActiveX controls and macros, has been
blocked

() Mever show information about blocked content

|:| Enable Trust Center logging

Fig. 3.4. Trust Center window in Office 2010.
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-
Trust Center m

Trusted Publishers

Trusted Locations
Trusted Locations

Warning: All these locations are treated as trusted sources for opening files, If you change or add a location, make sure

Trusted Documents that the new location is secure,

Path Description Date Modified =
Add-ins -
User Locations
ActiveX Settings BE 11/21/2014 1:17 PM
DihLIMS Test Tutorial', 1/4/2013 12:35 PM
Macro Settings Dt LIMSY 1/4/2013 12:35 PM
EN 1/4/2013 1235 PM
DEP Settings Chailes B6)\Microsoft Office\OfficelACCWIZY,  Access default location: Wizard Databases

Message Bar Policy Locations

Ch\Total Access Analyzer 20100

Privacy Options Cih\Total Access Detective 20100

Path: Dy
Description:
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ﬂddnewlocation...] ’ Eemove ] ’ Maodify...
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|:| Disable all Trusted Locations

[ ok || caneel

E—
Fig. 3.5. Trusted Locations in the Trust Center window in Office 2010.




4 Getting Started with LIMS

4.1 Setting up LIMS in a New Laboratory

To set up LIMS in a new laboratory, follow the steps below:

1.

Create LIMS folders on your laboratory computer as described in Section 3.2.1 and
shown in Figures 3.1 or 3.2. Do not use a computer that is used for data acquisition and
control of an IRMS. These folders are for the LIMS frontend database (user interface),
backend database, and daily backups. The LIMS folder for the backend should be
located on a dedicated computer or on a reliable (and preferably fast) networked drive.
It is best if the LIMS frontend and backend are on the same computer to prevent LIMS
from operating too slowly.

Ensure that Microsoft Office 2007, 2010, 2013, or Office 2016 (32-bit only) (including
Access) is installed with the latest service pack, and make sure that the folder
containing the LIMS frontend and backend are Trusted Locations (see Section 3.2.2).
In the files that accompany this manual, a LIMS frontend database file named
“LIMS9.202.zip” (or similar) is located in a folder named “Section 4.” Extract the
LIMS frontend file and move it to “C:\LIMS\Frontend for Mass Specs” or the folder
created for the frontend. Downloading the latest frontend database for a new laboratory
from http://isotopes.usgs.gov/research/topics/lims.html is recommended once the
information in this manual has been mastered.

In the files that accompany this manual, a backend database file for a new laboratory
named “LIMS Backend DB 20170505.accdb” (or similar) is located in a folder named
“Backend DB for a new lab.” Extract this file and move it to “C\LIMS\Backend” or the
folder created for the backend database. Downloading the latest backend database for a
new laboratory from http://isotopes.usgs.gov/research/topics/lims.html is recommended
once the information in this manual has been mastered.

Consider renaming the LIMS backend database to one that is descriptive of your

laboratory, such as “My Laboratory LIMS Backend.accdb.”

Open the frontend database file (“LIMS9.202.accdb” or similar).

a.  When opening a newly extracted version of LIMS, the dialog box in Figure 4.1 that
LIMS cannot find the backend database should appear; if so, continue with step 7.
However, LIMS may not be compiled; if so, LIMS will display a “not compiled”
message (Fig. 4.2). If this occurs, click “OK,” and LIMS should recompile (taking
a few minutes) and will close. The user should be able to reopen LIMS
successfully. If the “not compiled” message persists, please contact
tbcoplen@usgs.gov.

b. If a warning, such as shown in Figures 4.3 or 4.4, appears, Trusted Locations were
not set up properly—see Section 3.2.2 and set up the Trusted Locations.
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' 1 Cannot find the database for the analysis and sample data.
' Previously it was: Dih\zzz_accdb

Please find the database for your samples and analyses.

OK

L A

Fig. 4.1. Cannot find the backend database message. This appears in normal program flow.

(ums 3 |

For some reason LIMS is not compiled. Perhaps you cpened LIMS with
l % anincorrect version of Microsoft Office or perhaps you did not load
LIMS into an Access trusted folder,

To create a trusted folder, do the following:

. Click the Office Button

. Select Access Options

. Select Trust Center on left

. Select Trust Center Settings

. Select Trusted Locations

« Click Add new location

. Mavigate to folder that will become a Trusted Location

. Check 'Subfolders of this location are also trusted'

. Click QK and exit Access, saving your Trust Center Settings

W0 =] T on e Ll g

Access will attermpt to compile LIMS as Access now closes. You can
then cpen LIMS again.

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

oK

L &

Fig. 4.2.  Not compiled warning. If observed, click “OK,” wait for LIMS to recompile and
automatically close. One should be able to reopen LIMS successfully—the message
in Figure 4.1 indicates success, for example.
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DR

Home Create External Data Database Tools

4 Cut }l Ascending £z selection A = Mew % Totals

—— 23 Copy 2 } Descending V9 Advanced = B save & Spelling
Wiew Faste ) Filter ) Refresh :

- # Format Painter %5 Remove Sort SF Toggle Filter Al X Delete == More
Views Clipboard P Sort & Filter Records
~!. Security Warning Some active content has been disabled. Click for more details. | Enable Content |
Modules F «
|5Earch... |P

Fig. 4.3. Trusted Location warning.

- '
Microsoft Access Security Motice &Ig

@ 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: G:\Lim=9.2010.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

[om ) [ )|

Fig. 4.4. Security warning indicating that Trusted Locations were not properly set up.

7. Click “OK” and use the Windows file dialog box to select the backend database file that
you created in Step 4. LIMS will indicate that it needs to close.

8. Click “OK” and LIMS will close.

9. Reopen LIMS and it will display the paper-size message shown in Figure 4.5.

10. Click “OK” and LIMS will prompt that it needs to update settings and close.

11. Click “OK” and LIMS will close.

12. Reopen LIMS and a message will appear that indicates that a mass spectrometer needs to be
installed (Fig. 4.6).

13. Click “OK” and LIMS will display Figure 4.7 about daily backups.

14. Click “OK” and the LIMS main page (Fig. 4.8) will be displayed.
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LIMS e S

Welcome to LIMS for Light Stable Isotopes.

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

oK

Fig. 4.5. Setup paper-size message.

LIMS 3 |

You need to install an instrument. Please click the Special Features button on the
Main Menu and click the Mass Specs button.

oK

L

Fig. 4.6.  Install instrument reminder message.

LIMS e |

I.-"'_"“-.I The folder for storing your daily back-end databases needs to be set up.
‘S LIMS can maintain as many as 7 backups, on Monday, Tuesday,
Wednesday, Thursday, Friday, Saturday, and Sunday.

Go to Special Features, BackUps, and create or identify a valid folder for
the back-end backups by clicking the 'Change Location' button. Ttis
best if the location of this folder is on a different physical drive than
your back-end database.

oK

L

Fig. 4.7.  Reminder message concerning daily backups.
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B e LIl.IlSFurLightStahIelsubupcs_ =)

Projects Sample Information Analyses In Progress

Yiew Projectz --» Create a Sample List --» | Import Data from
| Mass Specs

Import a Hew Project Find a Sample -->
from Excel Submission —_—— Apply Data Hormalization

s h for 5 I
Create a New Project | Eaﬁiin;::,i:::‘ig s

Evaluate
Samplez in Progress

Add / Edit a Customer | Print Sample Range

i i i Print / Export
View / Edit Information Samples In Progress
about Sample Analyses

i Store Sample Reszults
Add or Edit to Projects
Extractions

Add Stored 5amples
Back to In Progress

Yiew Data Mormalization
Ranges

Fig. 4.8. LIMS main page with the Special Features Window closed in an example database.

15. Click “Special Features” on the LIMS main page (Fig. 4.8) to open the Special Features
window (Fig. 4.9).

16. Click “Backend db” to open the BackEnd and FrontEnd Databases form (Fig. 4.10).

17. Click “Change Location” to locate the folder for the Monday to Sunday backups, for
example C:\LIMS\Daily Backups (see Fig. 3.1). Navigate to the Daily Backups folder
and click “Select.”

18. Click “Close” to return to the main page.

19. It is recommended that you register LIMS for Light Stable Isotopes by emailing
tbcoplen@usgs.gov. Registration ensures you will be informed of updates to LIMS.
Similarly, suggestions for improvements to LIMS, reporting of bugs, and improvements
to the user manual would be appreciated.
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Special Features

Track My Lab QA/QC

Close

Yiew Data Mormalization
Ranges

Analpsis Maszs Specs | Media |
Templates Mext
Masz Spec Procedures Sample
] Emor Codes Number
Aszzign Lab e
References ImportLog | Procedures Employees
Reporting | _Emotos | high | Exwaction
Text Ref History | Procedures Types

Options | Backend db | GazTypes

Fig. 4.9. Special Features Window.

As aMicrozoft Access database is used, it expands. To remove the unused space and reduce file size, users can set

i

Ulgers may compact the backend LIMS databaze as follows.

1. Cloze LIMS and make a backup of the backend LIMS database in caze of problems.
2. In Office 2007, open the backend database.

3. Click the Office button.

4. Select Manage, Compact and Repair database.

For Office 2010, instuctions are equivalent.

Backend LIMS database

Backend Database Location:

You can copy and paste these instructions.

LIS to compact automatically the frontend LIMS databasze. This process is similar to defragmenting a disk drive.

CountrpfLocation Codes

Close

Version of Country/Location Codes in Backend DB

[D:ALIM5 \Manualsh201 7hLatest LIMS ManualLIMS_IRMS_BACKEND_DE_20170409.accdb

Connect to a Different Backend Database |

[~ Compact LIMS backend database once [nest time LIMS closes)

Monday To Sunday Backups of Backend LIMS databaze

[~ Enable creation of as many as ¥ backups [Monday, Tuesday, Wednesday, Thursday,
Friday. Saturday. and Sunday]

Location of Monday to Sunday Backups of Backend D atabase:

[B:ALIMS Archivel

Change Location

Frontend LIMS database

Frontend Database Location and Name:

|D:\LIMS “anualz 201 7Latest LIMS ManualsLims3. 2011 accdb

WV Always compact LIMS frontend database when closing LIMS

Fig. 4.10.
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4.2  Checking the LIMS Version

LIMS for Light Stable Isotopes software is continually improved. Updates are posted at
https://isotopes.usgs.gov/research/topics/lims.html. To determine which version of LIMS one is

using, click “About” on the main page. An example of the dialog box is shown in Figure 4.11.

To update the LIMS frontend, follow steps 3 and 7 in Section 4.1. If you created a Windows
desktop “shortcut” to the frontend interface folder, be sure to update the shortcut to the newer

version.

L

About LUMS For Light Stable Isotopes

LIMS For Light Stable Isotopes

Yersion 9.201s for Microsoft Access 2007 - 20016 May 5, 2017

Written by:

Tyler B. Coplen

.5, Geological Survey

431 Mational Center

Reston, Virginia 20192 USA

E-rail: thcoplen@usgs.gov
Tel:  +1703-648-5862
Fax: +1703-543-5832

DISCLAIMER and MOTICE

Please refer to the USGS Software User Rights Motice
(httpe/fwater.usgs.gov/software/help/notice/) for complete use, copyright, and
distribution information. Although this software program has been used by the
.5, Geological Survey (USGS), no warranty, expressed or implied, is made by the
USG5 erthe U5 Government as to the accuracy and functicning of the program
and related program material nor shall the fact of distribution constitute any such
warranty, and no responsibility is assumed by the USG5 in connection therewith,
The software has been tested, but as with any complex software, there could be

undetected errors, Users who find errors are requested to report them to the
USG5,

Fig. 4.11.
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4.3 Customizing Your Laboratory Settings

Prior to adding a mass spectrometer to LIMS, one should create laboratory customizations
(location, laboratory name, paper size, printers, etc.). This customization will be stored in a file
in the LIMS frontend directory, and it is named “LM9PREFS”, “LM9PREFS.ACCDB?”, or
“LMI9PREFS.MDB”, depending upon whether Windows is set to display file suffixes.

This “Preferences” file must reside in the same directory as the LIMS frontend database. If this
file is deleted when a new LIMS frontend is installed, all customizations may be lost and LIMS
might revert to default values. However, if you move a working frontend LIMS file to a new
folder and fail to move the preferences file, LIMS will automatically create another copy of the
preferences file that contains the custom settings of the laboratory.

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

To edit the laboratory settings, click “Special Features” on the LIMS main page, and select
“Options.” The LIMS Options form (Fig. 4.12) will open. This form is divided into three
sections: General Preferences, Alternative Field Names for Samples Form, and Form Colors.
Each of the General Preferences is discussed below in Table 4.1. At minimum users should enter
the organization name, select the paper size for reports, and select the print destination (either
“Default Printer” or “Any Installed Printer””). Many of these preferences provide helpful features
to laboratories.
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Options

General Preferences

Dirganizatian Mame: | Organization Mame

Diefault country: [US > United States of America [=]

Uszed in forms

Default prefix used in forms: |G --» General :

Paper Size for Reports Print Destination

s LS letter " Default Printer
" A4 % Any Installed Printer
[ Use decimal degrees as default for latitude and longitude instead of

degrees, minutes, and seconds

Alternative Field Mames for Samples Form

Sample 1D: |5 .ample 1D

User Dief Caption 2: | Lser Def Caplion 2

lUzer Def Caption 3: |User Def Caption 2

User Def Caption 4: |Llser Def Caption 4

zer Def Caption 5 |Llse[ Def Caption &

User Dief Caption E: |User Def Captian §

Caption 7 | Caption 7

Dither Info: | Other Info

Form Colors

tain Menu: I:I

Find Froject: |:|

Frojects: |:|

Create a Mew Project; I:l
Find a Sample: |:|
Samples: I:l

¥ se meters as default for distances instead of fest Top: [Top Ceon o I:l
¥ Usze "Rel toPDB" far carbonates inztead of "'Rel. to WSkOWwW" Bottor: |Eh:ttnrn
_ _ Frint Sample B ange: |:|
¥ Show "Project Comments'" test entry box on Project Form
[ Extraction |Dz must be unique in the laboratory Analyses. I:l
[~ Impart Finnigan methad. action, and process infa tole) s B sl I:I
¥ SaveEAH,C M, 0, orfand 5 mass fractions [concentrations] in
comment figlds of zample table and project repart D ata Mormalization; I:I
v Include Sample ID and abbreviated project information on printout M Testizn Eauel
of List of Samples to be analyzed oimates I?:naeﬁilé?elr?tz: I:I
v Display LIMS Database Window Evaluate Analyzes in Progress: I:l
M aximize LIMS Main ternu form
L Print ar Save Analyses in |:|
[¢ Display average of comment figld entnes if they are numenc Frogress:
[~ Stare null delta walues [and comments if they exist) Store Final Results to Projects: |:|
Add to Samples In Progress: I:l
Mormalization Equation Ranges: |:|
Fig. 4.12. The LIMS Options form.
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Table 4.1.

General Preferences on the Options form

[tem

Comments

Organization name

Default country used in forms

Paper Size for Reports

Print Destination

Use decimal degrees as default for
latitude and longitude instead of
degrees, minutes, and seconds

Use meters as default for distances
instead of feet

Use “Rel. to VPDB” for carbonates
instead of “Rel. to VSMOW”

Show “Project Comments” text
entry box on Project Form

Extraction IDs must be unique in
the laboratory

Import Finnigan method, action,
and process info

Save EA H, C, N, O, or/and S mass
fractions (concentrations) in
comment fields of sample table and
project report

Name of organization.

The 2012 default LIMS table consists of 248 country
names and country codes.

Either U.S. letter or A4.

Either Default Printer or Any Installed Printer. Choosing
Any Installed Printer will bring up the Windows Print
Dialog box enabling a user to select a printer. If Adobe
Acrobat is installed, creating a pdf file is one of the
choices, which is convenient for many users.

Gives user the choice of displaying, for example,
30° 30" 00" or 30.50000°.

Select meters or feet as the units for Top and Bottom
alternative field names.

Display choice for laboratories analysing carbonates for
oxygen isotopic composition.

Display choice for Project Form (see Fig. 7.24)

Option to provide information about the preparation of
each sample or each aliquot of each sample. Also termed
the Aliquot ID. Accessed by clicking “Add or Edit
Extractions” on the LIMS main page (Fig. 4.8). See
Sections 11, 19.2, 24.3, and 26.

Import information in the method, action, and process info
columns of an ISODAT file.

Used by laboratories to provide mass fractions along with
stable isotope results of EA (elemental analysis) analyses
on the LIMS project report form. See Section 24.6.
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Include Sample ID and abbreviated
project information on printout of
List of Samples to be analyzed

Display LIMS Database Window

Maximize LIMS Main Menu form

Display average of comment field
entries if they are numeric

Store null delta values (and
comments if they exist)

Display option. See Figure 33.26.

Display option for those debugging LIMS Visual Basic
code. Normally check box is not enabled.

Some users prefer to maximize the LIMS main page form
so that it spans the full display.

Some users import numerical information in the Comment
field, for example EA mass fractions (concentrations).
Replicate measurements of the same sample will provide
numerical values that can be averaged (Section 25.3) and
exported to an Excel file (Section 26).

Enable check box to store concentrations of samples
whose isotope-delta values cannot be determined and are
null.

The use of Alternative Field Names in the center of the form is discussed in Section 7.5.1.

The background form colors of many of the forms in LIMS can be customized using the controls
on the right side of the Options form (Fig. 4.12). Click “Edit,” make the desired color change,
and click “Save” when finished editing. Click “Close” to return to the LIMS main page.

4.4 Connecting to a Different Backend Database

To connect to another backend database:
1. Click “Special Features” on the main page, and the Special Features window will open

(Fig. 2.1).

2. Click “Backend db” and the BackEnd and FrontEnd Databases form will open

(Fig. 4.10).

3. Click “Connect to a Different Backend Database” and LIMS will display a dialog box
to make a backend of the frontend database before proceeding (Fig. 4.13).
4. Make a backup of the frontend database, click “Yes,” and navigate to the new backend

database.

5. Click “Select” and a dialog box should indicate that LIMS has successfully linked to the
new backend database (Fig. 4.14).
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6. Click “OK” and LIMS will prompt whether you want to keep the same Preferences file
(Fig. 4.15).

7. Click “Yes” because the preferences that are in use are fully satisfactory and LIMS will
prompt with a dialog box that it needs to close (Fig. 4.16). LIMS needs to close to
carryout housekeeping activities.

8. Click “OK” and Microsoft Access will close.

9. Reopen the LIMS frontend and the LIMS main page should be displayed (Fig. 4.8).

LIMS —c—

| Make a backup of this frentend database before proceeding and
' connecting (linking) to the tables in another backend database.

In case the linking to tables fails, you will need to use this backup as the
LIMS frontend database because this frontend
database will be corrupted.

Continue with linking to ancther backend database?

v || No

L= A

Fig. 4.13.  Prompt to make a backup of the LIMS frontend database.

(ms |

| LIMS has successfully linked to backend database:

DvFinnigan_251_Backend_DB.accdb

L -~

Fig. 4.14. Dialog box indicating success in linking to the specified database.
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Do you want to keep the same Preferences file? This is the file containing the
Organization Mame, Paper Type, Printer Source, ete.

ve || N

L A

Fig. 4.15. LIMS dialog box prompt to keep the same LIMS Preferences file.

ms e |

IOI LIMS for Light Stable Isotopes needs to close now.

L -~

Fig. 4.16.  Dialog box indicating that LIMS need to close.

b The backend database should be compacted at least once a month. If LIMS is running
slower than normal, try compacting the backend database to see if performance improves.

The option in Figure 4.10 to “Compact LIMS backend database once (next time LIMS closes)”
forces a file compression, and LIMS will notify the user that the backend database is being
compacted as LIMS closes.

4.5 Setting or Changing the Location of Backups of the Backend Database

To set or change the location of the Monday—Sunday backups of the backend database:
1. Click “Special Features” on the main page, and the Special Features window will open
(Fig. 2.1).
2. Click “Backend db” and the BackEnd and FrontEnd Databases form will open (Fig.
4.10).
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Enable the check box labelled “Enable creation of as many as 7 backups (Monday,
Tuesday, Wednesday, Thursday, Friday, Saturday, and Sunday).” This allows for a
week of back-up protection.

Click “Change Location” and navigate to the target folder that will contain the backups
of the backend LIMS database. Click “Select.”

Click “Close” to return to the LIMS main page.

¥ Backups are only made when LIMS closes, assuming a user has enabled backups. These are

NOT unattended or automatic backups. Users are strongly encouraged to use other forms of
automated backup (network, CD, flash disks, etc.). Regular off-site backups are
recommended.

4.6 Compacting the Frontend Database as it Closes

Many users prefer to have the frontend Access database compact as it closes. To set or edit this

capability:

1. Click “Special Features” on the main page, and the Special Features window will open
(Fig. 2.1).

2. Click “Backend db” and the BackEnd and FrontEnd Databases form will open (Fig.
4.10).

3. Ensure that the check box labelled “Always compact LIMS frontend database when
closing LIMS” is checked.

4. Click “Close” to return to the LIMS main page.

4.7 Updating Country/Location Codes in a Backend Database

The Country/Location codes were last updated in LIMS in 2012, and in a new database they are
identified as 2012 (Fig. 4.17) on the BackEnd and FrontEnd Databases form. These 2012 codes
are identical to those on the Countries-Locations worksheet of the “LIMS for Light Stable

Isotopes Default Sample Submission.xIsx” file (see Fig. 7.12 and Section 7.5.1). South Sudan is
found in the 2012 codes, whereas it is missing from the 1996, 2002, and 2008 Country/Location

codes.

If a user has a database with 1996, 2002, or 2008 Country/Location codes, it may be updated to
2012 codes with the following steps:

1.

Click “Special Features” on the main page, and the Special Features window will open
(Fig. 2.1).
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Click “Backend db” and the BackEnd and FrontEnd Databases form will open (Fig.
4.10).

Click “Update Country/Location Codes,” and LIMS will update the codes in the
backend database. In case countries or locations cannot be resolved by LIMS, LIMS
will notify the user and may create an Excel file of samples needing location resolution.
An example would be any samples identified as having been collected in Yugoslavia.
Click “Close” to return to the LIMS main page.

Click “Exit” to close LIMS.

Country/Location Codes

Yersion of Country/Location Codes in Backend DB

Fig. 4.17. Country/Location Codes version in LIMS.

t If Country/Location codes are updated and if LIMS Sample Submission files are being

provided to laboratory clients (see Section 7.5.1), be sure to update the “Countries-
Locations” worksheet of the Sample Submission Excel file with 2012 codes.

4.8 Setting up the Lakes Isotope Laboratory LIMS Example for this Manual

Examples in the remainder of this manual will use an example backend database for the Lakes
Isotope Laboratory whose laboratory supervisor is Herkimer Goodperson. To set up this new

laboratory:

1. Create a new folder. It can be within a LIMS folder or elsewhere.

2. Identify the folder as an Access Trusted Location (Section 3.2.2).

3. Copy the zip file “Lakes LIMS Example.zip,” which is located in a folder named
“Section 4” that accompanies this manual, into this new folder and extract the files from
it, keeping them in the same folder.

4. Transfer into this folder a fresh copy of the LIMS frontend, which is named

“Lims9.202.zip” (or similar) and is located in a folder named “Section 4” that
accompanies this manual. Extract this frontend database from the zip file and keep in
the same folder—it will be named “Lims9.202.accdb” or similar.

24




5. Double-click the new frontend (Lims9.202.accdb or similar) to open it. It should open
with the message that LIMS cannot find the backend database (Fig. 4.1).

6. Click “OK” and navigate to “Lakes Backend DB.accdb.”

7. LIMS will display a message that it needs to close.

8. Click “OK.”

9. Reopen this frontend database and LIMS should display the welcome message in
Figure 4.18.

10. Click “Yes” and LIMS will prompt that it needs to update settings and close.

11. Click “OK” and LIMS will perform cleanup activities upon closing.

12. Reopen this frontend database and LIMS should open with the main page (Fig. 4.8).

13. Click “Special Features” and click “Options.”

14. Set the paper size to A4 if needed, and set the print destination to “Any Installed
Printer” if there is more than one printer available. A pdf creator might be one of the
printers.

15. Click “Close” to close the Options form.

16. Click “Exit” and this completes installation of the Lakes Isotope Laboratory LIMS
database for use throughout this manual.

17. If desired, create a Windows shortcut to the LIMS frontend (“Lims9.202.accdb” or
similar) and name it Lake Isotope Laboratory. One can right-click on the frontend and
select “Create shortcut.” Then move the shortcut created to the Windows Desktop.

( LIMS l" "]1

Welcome to LIMS for Light Stable Isotopes.
A previous LIMS preferences file has been found, LIMS will replace the
preferences in this new version of LIMS with those saved by the previous version

of LIMS.

Click Mo to keep LIMS default settings.

Yes Mo

L

Fig. 4.18. LIMS welcome message.
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5 Customers in LIMS

A customer (client) is the person responsible for the submission of samples to the laboratory and
the person to whom the results will be reported. A customer may include laboratory and
technical staff. LIMS keeps track of all laboratory customers and their mailing addresses, email
addresses, and other pertinent information.

A customer list can be populated with a list of regular clients, or customers may be added over
time. Ensure that a customer exists in LIMS before attempting to create new projects. Pay close
attention to name spelling to avoid duplicating the same customer (e.g. Bill Smith, William
Smith). In this section, the Lake Isotope Laboratory LIMS database created in Section 4.8 will be
used. To open the Customer form:

1. Open the LIMS frontend database created in Section 4.8.

2. On the LIMS main page, click “Add / Edit a Customer” and the Customers form opens

(Fig. 5.1).

-
Customers

st | 4]« T2 0[]

Customer Information

Add Delete | Close |

Customer Number: |1 Last Edit: |4-;’14sz1? 3:28:27 PM

Last Wame: |Goodperson

First Name: [Herkimer

Middle Mame: |

Institution: |Lake5 Isotope Laboratory

Address Line 1:|1234Anv Street

Address Line 2: |

City: |Some Town

Country: |US - United States of America

[l

State/Province: |DSE -= NY, New Yark

Postal Code: |

Phone: |1 888-123-4567

Email: |herkimer@Iakesisotopelahorator',.r.com

Fax: |

L

Fig. 5.1. The Customers form in the Lakes Isotope Laboratory LIMS database.
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If this were a backend database for a new laboratory, the last name of the record shown would be
“MyLastName,” and it is envisioned that this record will be edited and changed to the laboratory
owner, the laboratory supervisor, or the key person providing samples to the laboratory. Other
fields, such as “First Name” and address would be updated accordingly.

To add a new customer:

1. Click “Add.”
Enter “Snodgrass” in the “Last Name” field.
Enter “Cyrus” in the “First Name” field.
Click “Save.”
Click “Close” to return to the main page.

Al o

Last name and first name are required. All other contact and address information are optional.
Since training for LIMS for Lasers 2015 began at the International Atomic Energy Agency
(IAEA) in Vienna, it was realized that the allotted character lengths for last name, first name, and
middle initial were too small, and these have been increased to 50, 16, and 9 characters,
respectively. When LIMS opens an older backend LIMS database, it will automatically increase
the size of these fields in the table of customers.

It may never be necessary, but to remove a customer, click the “Delete” button. LIMS will check
the database to ensure that no samples have been logged in for the customer prior to deletion. If
samples exist for the customer, the customer cannot be deleted until the sample submitter of all
sample projects have been reassigned to another customer (Section 7.6).

t At a minimum, the last name and first name are required. All other customer fields are
optional. Customer information can be updated at a later time by choosing the client name
from the “List” menu and then clicking “Edit.” The Customer entries “Reference” and “Test”
are default entries that can be used for performing laboratory tests or for analyzing
calibration materials.

The Customers form is a good example of the controls used for navigation on many of the forms
in LIMS. The four navigation controls, shown in Figure 5.2, enable users to move to the first
record, move to the next record, move to the previous record, and move to the last record.
Clicking the “List” button in the upper left corner of a form causes LIMS to display a list of
records, such as shown in Figure 5.3. The record number, “3” in Figure 5.2, is shown between
the next record and previous record controls.
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SR ERC

Fig. 5.2. Navigation controls on many LIMS forms. These controls enable the user to easily
move to the first record, move to the next record, move to the previous record, and
move to the last record.

-
Customers

List 1 kM

MyLastMName, MyFirstName
Reference

Snodgrass, Cyrus

Test

Fig. 5.3. Example of list of records in the table of customers. The dropdown control is
displayed by clicking “List.”

28



6 Media, Isotope, and Procedure Codes

6.1 Media and Isotope Codes

Media are the different types of materials or compounds analyzed in the laboratory. When
customers submit samples to a laboratory to be analyzed, they will specify the media or the
media code for their samples, and they will indicate which isotope deltas should be measured.
Common isotope deltas include the SI (International System of Units in English) quantities 6°H,
513C, 515N, 5180, and 5°*S. Note that LIMS uses 6°H instead of dD to be in accord with the
International Union of Pure and Applied Chemistry (IUPAC).

The backend LIMS database for a new laboratory contains common media analyzed in isotope
laboratories. These can be found under the Special Features panel of the LIMS main menu.
Selected media codes are shown in Table 6.1. If media descriptions need to be edited or new
media codes need to be added, instructions are provided in Appendix A. If needed, users can
create media codes for materials analyzed for tritium (3 H), 3He, 4He, 81Br, CFC-1 1, CFC-12,
CFC-113, and others (see Appendix A).

Table 6.1. Selected media and isotope codes in LIMS
Media Isotope Isotope code
code Prefix Media deltas Low High
1 W water 0°H and 6 °0O 2 8
2 C  calcite o"Cands”®0 3 8
4 C dissolved inorganic carbon (DIC) P 3
5 G gaseous carbon dioxide 6"C and 6'°0 3 8
6 G gaseous hydrogen &'H 2
8 R gaseous carbon dioxide reference 0"°C and 60 3 8
10 R gaseous hydrogen reference &’H 2
12 R gaseous nitrogen reference SN 5
19 G hydrogen- and oxygen-bearing material ¢°H and 6'°0 2 8
25 G organic carbon PO 3
26 G carbon- and nitrogen-bearing material ~ ¢"°C and 6"°N 3
55 N water (dissolved nitrate) 6N and 6"*0 5
64 S water (dissolved sulfate) 5**S and 6'°0 6
66 S sulfide mineral 5**s 6
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Each medium may be assigned and analyzed for one or two isotope deltas (or isotope or CFC
values). Dissolved inorganic carbon (DIC), organic carbon, and sulfide minerals are examples of
media that are analyzed for one isotope delta. Calcite, dissolved nitrate, and carbon- and
nitrogen-bearing materials are examples of media that can be analyzed for two isotope deltas
(Table 6.1). The isotope of the element with the lower atomic number is termed the Low Isotope
in LIMS and that of the element with the higher atomic number is termed the High Isotope in
LIMS, and these are listed for the selected media in the last two columns of Table 6.1. The codes
of available isotopes, isotope ratios, and other quantities in LIMS are shown in Table 6.2.

Table 6.2. Isotope codes in LIMS

[x, atom fraction, commonly incorrectly termed atom percent.'']

Isotope Isotope or Isotope Isotope or

code other quantity code other quantity

1 specialized use 15 "H

2 Horx(°H) 16 *He

3 §”Corx(**C) 17 *He

4 9°Sorx(’S) 18 FAr

5  0°Norx("N) 20 PAr

6  &5'Sorx(**'s) 21 2'Ne

7 8"0orx('"0) 22 Ne

8  6"0orx("*O) 23 5 Br

9 %S orx(’®S) 24 80Ky

10 §'Li 25 UDII (user definable isotope 1)
11 5''B 26 UDI2 (user definable isotope 2)
12 5°Sior x(*°Si) 27 CEC-11

13 §Clorx(*’Cl) 28 CFC-12

14 Mc 29 CFC-113

If a sample needs to be analyzed for three or more isotope deltas, it must be logged into LIMS at
least twice with different media codes. For example, wood specimens to be analyzed for °H,
6"C, "N, and ¢"*0 values could be logged in using media codes 19 and 26 (Table 6.1).

Each media code has a unique single-letter Prefix, one of seven sample Prefixes used in LIMS,
and these are shown in Table 6.3. The idea behind the use of sample prefixes is that samples
entering the laboratory for isotopic analysis commonly are stored in different areas, depending
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upon the isotope deltas to be measured. For example, samples submitted for 5"°C and 6'°N
analysis by elemental analyzer (EA) combustion commonly are submitted in 96-hold plastic
trays, whereas liquid water samples commonly are submitted in bottles containing 10 to 60 mL
of water. The water samples would typically be stored in their own cabinets separated from the
storage are of the "°C and J'°N samples. The sample Prefix guides the laboratory staff to the
location where such samples are stored.

Table 6.3  Sample Prefixes

Prefix = Description

Carbonate samples submitted for §°C and §'°O analysis
General samples

Unused; available for user-defined media

Samples submitted primarily for 5'°N analysis
Reference samples

Samples submitted primarily for 9°*S analysis

Water samples submitted for 0°H and ¢'°O analysis

sV ®EZ=00

6.2 The Our LabID

When samples arrive in the laboratory, the customer has distinguished each one by giving it a
unique Sample ID. When logged into LIMS by laboratory personnel, each sample is assigned a
unique Our Lab ID, consisting of the single letter sample prefix depending on the media (Tables
6.1 and 6.3) followed by an integer sample number, separated by a hyphen (for example,
W-1001 for a water sample). The Our Lab ID is the identifier used by laboratory staff and by
LIMS to uniquely identify a client’s sample.

The Our Lab ID to be used for each of the seven Prefixes in logging in the next sample is found
by clicking “Special Features” on the main page and clicking “Next Sample Number,” which
opens the Next Our Lab ID form (Fig. 6.1). The Our Lab ID of the next sample for any of the
seven Prefixes can be changed with this form, and its use is discussed in Section 7.4.
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i h

Mext Cur Lab ID

Lt [14]«E »[m] "Edit | Close

The Our Lab ID consists of a letter prefis and the integer sample
number. The Mext Sample' is the nest integer that LIMS will azzign
when logging in samples of the selected prefis.

'ou may edit the Mext Sample of any prefis, but be careful to awoid

entering any duplicate Our Lab 1Dz in the database becausze you will
carrapk ik,

Our Lab ID

Frefis: |I: Last Edit:

Deseriptior: | Carbonates

Mest Sample: |'I 001

L A

Fig. 6.1. The Next Our Lab ID form.

6.3 Media with Isotopic Abundances in Atom Fractions (in Percent)

Some IRMSs have the capability of reporting isotopic abundances as atom fractions, sometimes
incorrectly termed atom percent.”) LIMS can import, normalize, store, report, and export ten
isotopes (2H, 13C, ISN, 17O, 18O, 338, 348, 368, 30Si, and 37Cl) as atom fractions. The low isotope or
the high isotope in media can either be an isotope-delta value (column 4 of Table 6.1) or an atom
fraction value (Table 6.2). To designate that an isotope of a medium should be treated and
expressed as an atom fraction, the description of that medium must contain the “x(2H)”,
“x(13C)”, “x(15N)”, “x(170)”, “x(180)”, “x(33S)”, “x(34S)”, “x(36S)”, “x(*"Si)”, and
“x(37Cl)”, respectively, to designate atom fraction of the isotope ZH, 13 C, 15N, 17O, 18O, 33 S, S,
3 6S, 30Si, or >’Cl. For example, 155 is a default medium included in the backend database for
tracer studies for a new isotope laboratory (Fig. 6.2). The “Medium Description” is “13C &
x(15N) 15N enriched.” The character string “x(15N)” enables nitrogen-15 to be imported,
normalized, stored, reported, and exported as the atom fraction x('°N) for isotope-tracer studies.
See Appendix B for an example of importing a file containing samples having medium 155.
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Media
List | 14|« |55 ) |1] Edit Add | Delete | Close |
tedia are the ypez of zamples analyzed in the labaratory. Each medium
may be azzigned up to bwo izotopes. |F a zample needs to be analyzed
for three izotopes, such az for 13C, 150, and 345, it mugt be logged into
LIS bwice uzing bwo different media codes.
General Information
Mediurn Code: |155
Mediurm Description: |13C & «[15M) 15N enriched
Our Lab 1D Prefiv: |G > General =
Abbr: |13E&:-:[1 )|
Izotopes. |sotope Ratios, and CFCs to be Measured
Chooze Two
[ 2HAH [ 11BA0B [ 180460 [T 345/325 [~ 81Br/79Br [ CFCa2
[ 3H W 13CA2C [T Z1Mes20Me [T 2B5/325 [~ BEKr/84kr [ CFC-113
[ 3He [~ 14C [T 22Mef20Me [ 37CIA3BCI [~ UserDeflzotopel
[~ 4He [v 18MA4H [ 305142850 [~ 384364 [ UserDeflsotope?
[ 7LisgLi [ 170460 [ 335/325 [ ADALI6MA [ CFC-11

Fig. 6.2. Medium 155 in the LIMS backend database for a new laboratory. The description
“13C & x(15N) 15N enriched” enables °C to be imported, normalized, stored,
reported, and exported as the isotope delta value 6'°C and "N to be imported,
normalized, stored, reported, and exported as the atom fraction x(lSN), such as for
isotope-tracer studies. The atom fraction of nitrogen-15 is enabled by inclusion of
the character string “x(15N)” in the “Medium Description.”
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6.4 Procedure Codes

Procedure codes are numerical values assigned to analytical methods by which samples are

converted into gases (or equilibrated with gases) and introduced into the mass spectrometer for

analysis. Procedure codes are grouped by isotope to be analyzed (Fig. 6.3). For example,

-

S

"

LIMS
Walid procedure codes are:
Other 100-199
2H 200-299
13C 300-399
335 400-499
15N 500-599
345 600-629
170 700-799
180 (H20) 800-809
180 (other) 810-899
365 900-999
7Li 1000-1099
118 1100-1199
305i 1200-1299
37C 1300-1399
14C 1400-1499
3H 1500-1599
3He 1600-1699
4He 1700-1799
38Ar 1800-1899
404r 2000-2099
21MNe 2100-2199
22Ne 2200-2299
81Br 2300-2399
86Kr 2400-2499
UserDeflsotopel 2500-2599
UserDeflsotopel 2600-2699
CFC-11 2700-2799
CFC-12 2800-2899
CFC-113 2900-2999
Fig. 6.3.

procedure codes 200-299 are designated for
performing §°H analyses, all of which have isotope
code 2 (Table 6.1). Procedure codes 300-399 are
designated for performing §'"°C analyses, all of which
have isotope code 3. Dividing the procedure code by
100 and taking the integer yields the isotope code.
Many pre-assigned procedure codes are provided in the
backend database for a new laboratory, and a few
selected codes are shown in Table 6.4. New codes can
be added (see Appendix C). Although most procedure
codes identify a specific analytical method, those with
values between 100 and 199 indicate a quantity being
measured, not an analytical method. For example,
procedure codes 187—-191 are hydrogen, carbon,
nitrogen, sulfur, and oxygen mass fractions
(concentrations), respectively. Determining mass
fractions in LIMS is discussed in Section 24.6.

LIMS needs to keep track of whether a specific
procedure code correlates to the low isotope or the
high isotope of a medium. For example, a procedure
code for a 8"°N measurement of dissolved nitrate in
water (medium 55 in Table 6.1) would be identified as
a low procedure code because the low isotope code of
this medium is 5—the high isotope code is 8. But a
5"°N measurement of a carbon- and nitrogen-bearing
material would be designated a high procedure code.
Table 6.5 summarizes low and high procedure codes
for three media from Table 6.1. Low and high
procedure codes are discussed in more detail in

Appendix D.

Ranges of procedure codes for each isotope in LIMS
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Table 6.4. Selected procedure codes and isotope deltas in LIMS

Procedure code LIMS Description Isotope delta
241 Pyrolysis converted to H2, CF, delta H-2 o'H
356 CF, EA, Delta 13C e
584 CF, EA, Delta 15N J°N
587 CF, Denitrifier Method, P. aurcofaciens, N-15 SN
889 CF, Denitrifier Method, P. aurcofaciens, O-18 s"*0
891 Pyrolysis, converted to CO, CF, delta O-18 50

Table 6.5. Selected media and isotope codes in LIMS

Media Procedure code
. Isotope deltas -
code Prefix Media Low High
19 C hydrogen- and oxygen-bearin 241 891
yeros ve 8 5°H and 6"%0
material
26 G carbon- and nitrogen-bearing 13 s 336 584
) 0 °Cando°N
material
55 N water (dissolved nitrate) 6N and 6'°0 587 889
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7 Projects and Sample Submission
7.1 Projects

Projects are defined in LIMS as one or more samples of the same medium submitted by a client
for one or two specified isotopic analyses. These samples may be from the same location, study
area, investigation, etc. Projects are identified by submission date, last name of sample submitter,
range of Our Lab IDs, and medium. The range of Our Lab IDs uniquely identifies a project.

7.2 Finding Projects

LIMS has a flexible form that enables users to search for projects using one or more criteria. In
this section, the Lake Isotope Laboratory LIMS database created in Section 4.8 will be used. On
the LIMS main page click “View Projects -->" and the Find Project form opens (Fig. 7.1). The
Find Project form displays a number of attributes for each project in its lower panel, including:

e Project submission date.
e Last name of the sample submitter.
e Range of Our Lab IDs.
e Medium.
e  Purpose.
e Location.
e Date results were reported to sample submitter.
Note that projects are sorted by default by increasing submission date. To sort by any of the other

. . Al . .
six columns, click the 2+ icon at the top of the desired sort column.

The default backend database for a new laboratory has several projects for internationally
distributed isotopic reference materials (e.g. VSMOW?2, SLAP2) and several projects for local
measurement standards (e.g. your own laboratory isotopic reference materials); the assigned
customer for these project is “Reference” (see Figs. 5.3 and 7.1). In this document the terms
reference and standard are used interchangeably. Projects identified with the submitter “Test”
(see Fig. 7.1) are default projects containing samples typically used as dummy samples, for
conditioning instrumentation, or for testing instrumentation. These default projects should not be
deleted. Your laboratory references can be added to the default projects by editing them.

The Find Project form is a very flexible utility that enables users to search for one or more
projects based on one or more criteria including:

1. Last name of the client.

2. Sample Prefix, which is “C”, “G”, “J”, “N”, “R”, “S”, or “W”.
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Find Project

Select Project Criteria List of Selected Projects Close
MName: Purpose contains: (¢ Save R A f
| EI P | | — Save List of Projects as Excel File |
Frefis: | [+] Location contains: | | Fint
Medium: | El [ Projects Ready To Repaort Print Reportz of All 61 Selected Projects |
After [date] | | Create Excel Files of Data of Selected Projects [61 Files) |
Befors [date]: | | = N N N
Combine Data of Selected Projects and Save Az a Single Excel File |
Open Selected Project | Hemove a project from the window below by preszing the Delete key on the keyboard [does not remove the project from LIMS)
£l & gl 8! | g2l gl £l
Subriizzion | LastMame Fange Media Purpose Location Feported -
E/B/2006 Reference . . . .| R-1toRA 10 HZ reference for continuous-flow . . 0 0 0 0 0 0 0 0
B/B/2006 Reference . . . . R-6toR-10 8 COZ reference for continuous-flow .~ . . 0 0 0 0 0 0 0 000
E/E/2006 Reference . . . . A-11toR-16 12 W2 reference for continuous-flow . . . . 0 0 0 0 000 o
E/E/2006 Reference . . . .| R-16toR-20 16 02 reference for continuous-flow . . . . 0 0 0 0 L 00
E/E/2006  Reference . . . .| R-21toR-25 13 W20 reference for continuous-flow . . . 0 L 0 L 0 L 0oL
E/E/2006  Reference . . . .| R-26toR-30 14 S02 reference for continuous-fllaw . . . 0 L 0 0 0 L 0oL
B/B/2006 Reference . . . . A-31toR-35 3 CO reference for comtinuous-flow . . 0 0 0 0 L 0 L L0
E/B/2008 Test . . . . . . 51 T2 Sulfate test sample . . . . . . L L L L
E/E/2008 Test . . . . . . S-3to5-4 72 Mo capsule and empty capsule for EA for S samples . . 0 0 0 0 0 0 0 0 0 L L L L L L
E/B/2006 Reference . . . . 5-21t05-30 72 Intemational sulfate reference matenials . . . . . . . 0 0 L L L L0 0L
E/E/2006  Reference . . . .| 5-31 w0550 EE International sulfide reference matenials . . . . . . . . 0 L 0 0L oL
E/B/2006 Reference . . . .| 5510554 hl International elemental 5 reference materialz .~ . . . 0 0 L 0 L 0L 0oL L
E/B/2008 Reference . . . . 5-B0to 5-79 T2 Laboratory sulfate reference matenials . . . . . . . . o . L L L oL
E/B/2008 Reference . . . . 5-B0to 5-89 EE Laboratory sulfide reference matenials . . . . . . . . . L L oL
E/B/2008 Reference . . . . 5-90t0 5-109 E9 Intermational sulfur-bearning reference materials . . . . . . . 0 0 0 00 o 0L L
9/272me Test . . . L W1 toe-2 1 Testordummw zamples . . . . . . L L L L e
9/27/2M2 Reference . . . . W3 1 Wash and conditioningsample . . . . . 0 . L L L L 0L
9/27/2M2  Reference . . . . W-BtoWw-30 1 Intemational water references . . . . . 0 L L L 0 L L L L L
9/27/2M2 Reference . . . . W-31 to'w-E3 1 Laboratory water references . . . . . 0 L L L L L L
14207 Goodperson . . . G-1007 to G-1035 2B Hercules-Thermo Scientific Demo C&M Edosamples . . . 0 . 0 0 0 . . o . . . . . ...
1/5/2007 Goodperson . . . G-1036to G-1053 26 Firrmigan 251 MAT Demo CEM Edv samples . . . . . . . . . . . . . Lo
1/9/2007 Goodperson . . . G-1054 to G-1028 26 Minerva-Elementar lonvantage Demo CEN E& samples . . . 0 . 0 . . o . L L L L
112207 Goodperson . . . G-1089to G-1033 26 Miner¢a--Elementar lonY¥antage Demo CEM E& samples . . . . . . . . . . . . L L
1A16/2017  Goodperson . . . G-1094 to G-1106 2B Ulysses-Europa 20 20 Demo CEM E& samples . . . . . . . . . . . . oL oL
1A7/207  Goodperson . . . G-1107 o G-1111 2B Kali-Micromass Optima Demo C&M Ed samples . . . . 0 . 0 . . 0 . . . oL
1723207 Goodperson . . . G-1112t0 G-1132 26 Peqasuz-Mu Instruments Dermo CEM EdA samples . . . 0 0 0 0 0 . L 0 L L oL
17252017  Goodperson . . . G-1133tw G-1139 26 Anerniz-Sercon Dema CAM Edv samples . . 0 0 0 o L 0 L L L
127207 Goodperson . . . G-1140t0 G-1174 2B Zeus--LIMS Default Demo C&M Edvsamples . . . 0 . . . . . L L Lo
17312017 Goodperson . . . G-1175t0 G-1208 2B Demo for Mommalization . . . . . . 0 0 L L L L
24207 Goodperson . . . 24 Demofor evaluation . . . . . .
j v Demo for catbon-14 0 i

e

Fig. 7.1.

The Find Project form.
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An entry from the dropdown control for the medium.

Before a date-time, after a date-time, or between two date-time values.
One or more characters in the “Purpose contains” text box.

One or more characters in the “Location contains” text box.

ANl

As an example, search for all “G” projects that are international isotopic reference materials:

1.  For “Prefix” select “G --> General.”

2. Enter “International” in the “Purpose contains” text box.
3. Click “Search,” and LIMS queries the database and displays five projects (Fig. 7.2).

Find Project
Select Project Criteria List of Selected Projects Close
: _ - v Save N . "
Mame: | [+] Purpose contains: Save List of Projects as Excel File |
~ o
Pt £ e B —
Medium: | EI [~ Projects FReady To Report Print Reports of All 5 Selected Projects |
After (date]: l:l 5 Create Excel Files of Data of 5elected Projects [5 Files) |
earch
e — e | - : : ;
Sosl) Combine Data of S5elected Projects and 5ave 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)
gl gl gl 8l | ) gl gl
Submizzion | LaztMame Fange Media | Purpose Location Feported
B/BA2006 Reference . . . .| G-30to G-69 26 International C & M bearing reference matenials . . . . . . . . . . . L L
B/BA2006 Reference . . . .| G-90t0 G-119 23 International H&C bearing materials . . . . . . . . . . L 0 oL
B/BA2006 Reference . . . .| G-180t0 G-179 19 International H&O bearing matenials . . . . . . . . . . L L L oL
International C&0 bearing materials . . . . 0 .

B/6/ 2006 Reference . . . . G-210t0G-219 27
Feference . . 4k

Intemational graphite reference matenals .

Fig. 7.2. Query of projects in which the purpose contains “International” and the Prefix is

CCG 2

Controls on the upper right portion of the form provide added capabilities and enable users to:

e  Print these five projects as they are shown in the form (Fig. 7.3).

e Save these five projects to an Excel file with seven columns: submission date, last
name, range of Our Lab IDs, media code, purpose, location, and date results were
reported to client.

e Print a LIMS project report of each project. For example, a portion of the first page of
the first project in the list, “G-30 to G-59” is shown in Figure 7.4.

e Create an Excel file of each of the five projects shown—five files total.

e Create a combined Excel file in which the data in the five projects has been appended
into a single file.

To display a specific project, either double-click on the project or highlight it and click “Open

Selected Project,” which opens the Project form. The Project form is discussed in Section 7.6.
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List Of Projects 2/3/2017 5:30:18 PM
Submission: Last Name: Range: Purpose: Location: Date Reported:
6/6/2006 Reference G-30to G-59 International C & N bearing reference materials .

6/6/2006 Reference G-90to G-119 International H&C bearing materials . .

6/6/2006 Reference G-150to G-179 International H&O bearing materials . .

6/6/2006 Reference G-210to G-219 International C&0O bearing materials . .

6/6/2006 Reference G-230 to G-234 International graphite reference materials . .

Fig. 7.3. List of Projects Report for “G” samples having “International” in the Purpose.

Submission: 6/6/2006 Reference G-30 to G-59 21312017
Medium: 26 --> G [C & N] C- and N-bearing material
P111pose: International C & N bearing reference materials
Location:
Collection 6130\":53, in %o 615NA|R, in %o
Sample ID: Date Our Lab ID Value  Comment Value Comment
TAEA-600 caffeine G-30
USGS61 caffeine G-31
USGSo2 caffeine G-32
USGS063 caffeine G-33
USGS64 glycine G-34
USGS65 glycine G-35
USGS66 glycine G-36
USGS73 L-valine G-37
USGS74 L-valine G-38
USGS75 L-valine G-39
USGS40, L-Glutamic Acid G-40
USGS41, L-Glutamic Acid G-41
USGS42 Tibetan Hair G-42
USGS43 Indian Hair G-43
USGS41a, L-Glutamic Acid G-44
USGS54 Canadian G-45
lodgepole pine
USGSSS Mexican ziricote G-40
USGS56 South African red G-47
ivorywood
refl19 G-48
ref20 G-49

Fig. 7.4. Top portion of a project report of project 6/6/2006 Reference G-30 to G-59. G-48 to
(G-59 are unassigned and are available for future internationally distributed carbon-
and nitrogen-bearing isotopic reference materials.
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k The Find Project form in LIMS (Fig. 7.1) can be an exceedingly useful tool for retrieving
specific projects submitted by an investigator over a long period. For example, for a client
that submits numerous sample projects from different topics and areas over a long time
period, one could assign a specific character string or code to a client’s projects as a retrieval
key. For example, including the string “W_SEA 4” in either the project or location fields for
work in West Seattle enables one to retrieve selectively all of a client’s projects from phase 4
of a multiple-year study in West Seattle. The client might have submitted numerous projects
from the Seattle area, and the specific character strings can make data retrieval easier.

7.3 Manually Creating a New Project

New projects can be created in either of two ways:
e  Manually entering customers and their sample information (Section 7.3)
e Automatically importing customer sample information from an Excel sample
submission file (Section 7.5).
The second option may be preferable because the file contains all the information supplied by the
customer and accompanies the samples arriving at the laboratory. Importing information from an
Excel file provided by the client ensures no typographic errors are made by laboratory staff.

Manual project creation and entry of samples is illustrated with an example. Cyrus Snodgrass, a
client added in Section 5, submitted nine water samples from Dunedin, New Zealand for a water
resources evaluation project. The sample bottles arriving in the laboratory are labelled “1”
through “9.”
1.  On the LIMS main page, click “Create a New Project.”
2. Click “Submission Date” and enter 3/3/2017. One can use the calendar icon to select a
date.
3. Choose “Snodgrass, Cyrus” from the “Customer” pull down menu.
4. Choose “01 --> W [Water] water (H & O)” as the “Medium.”
5. Enter “Water resources evaluation project” in “Project Purpose or Title” field.
6. For “Location” enter “Dunedin.”
7. Choose “NZ --> New Zealand” for the “Country.”
8. Select “111 -->, Otago” for the “State/Province.”
9. Inthe “Sample ID” field, enter the sample IDs (1 to 9), one sample per line.
10. An “Account No” field is available if needed. Do not use it now.
11. The form should appear as shown in Figure 7.5.
12. Click “Save,” and a dialog box (Fig. 7.6) notifies the user that a project with samples
ranging from W-1001 to W-10009 is to be created.
13. Click “OK” to create the project, which will be added to the LIMS backend database.
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r 1
Create a New Project

AddIE &t Customer | Mext Sample #:/1001 Add Bange | Save | Cancel |
Required Information Optional Information
Submizsion Date: |3,."3,-'2I:|1? | Project [w ater resources evaluation project
Purpoze
Customer: |Snodgrass, Cyrus EI or Title:
Mediurm: [07 > W/ [Water] water [H & O] [~] Location: [Dunedin |
Country: [NZ > New Zealand [=l
State/Province |.| 11 = Otago =
Accournt N0:| |
Sample 1D
1
2
3
4
5
E
7
g
9
*
Record: 14 4 10 of 10 M i Mo Filte Search

Fig. 7.5.  Create a New Project form.

ums )

Create project record
37372017 Snodgrass, Cyrus
W-1001 to W-1009

Ok l ’ Cancel

L A

Fig. 7.6. LIMS prompt to create a new project.
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The minimum information required to create a new project manually is Submission Date,
Customer, Medium, and at least one Sample ID. Optional information can be entered or edited at
a later time as shown in Section 7.6. Note that Sample IDs must be unique; any duplicates should
be renamed uniquely, e.g. Samplel, Samplela, Samplelb, etc.

To facilitate entry of a series of Sample IDs with incremental numbering, LIMS provides a time-
saving “Add Range” action. This control is located on the top right of the Create a New Sample
page (Fig. 7.5). Clicking the “Add Range” control opens the entry box shown in Figure 7.7.

From: [/ 001 | to: [/ 200 | Add

Cancel

Fig.7.7.  Add Range entry box.

The format of the “From” and “to” fields requires that both entries have the same nonnumeric
prefix if applicable.

Correct Range Entry Format
Example:  From: W 001 To: W 200
Action: Automatically adds 200 samples of consecutively numbered samples

Example  From: W4.011 To: W 4.210
Action: Automatically adds 200 consecutively numbered samples

Example = From: W200 To: W1
Action: Automatically adds 200 consecutively numbered samples, in decreasing value

Incorrect Range Entry Format (Results in a Range Error)
Example:  From: Testl To: Testsample200  (non-numeric prefix different)

7.4 Specifying the Next Our Lab IDs of Samples in a New Project

Clicking the “Next Sample Number” button in the Special Features panel of the main page opens
the Next Our Lab ID form. This form is used to assign the next Our Lab ID for any of the seven
Prefixes (Table 6.2). While this option is rarely needed (e.g. to fix errors), it is useful for adding
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laboratory measurement standards and keeping them constrained within a specific Our Lab ID
range. Generally, it is preferable and easier to remember standards having low Our Lab IDs.

As an example, suppose we want to add five dolomite laboratory standards. First, one needs to
see if dolomite already exists as a medium. Click “Special Features,” click “Media,” and click
“List.” The List dropdown displays dolomite as media code 03 with Prefix “C” (Fig. 7.8).
Therefore, one does not need to add dolomite to the Media table. Click “Close” to close the
Media form.

07 - ' [nfater] water [H & O]

02 -» C [Cal] calcite

03 -» C [Dol] dolomite

04 - C[DIC]DIC

05 > G [COZ2] gazeous carbon dioxide
06 --» G [HZ] gaseous hydrogen

07 --» 3 [CO] gazeous carbon monoxide

Fig. 7.8. Media displayed by clicking “List” on the Media form.

For reference samples it is convenient to create an interval with low Our Lab IDs. On the main
page, click “View Projects -->.” To identify existing projects with Prefix “C,” select Prefix “C”
and click “Search.” LIMS shows seven projects (Fig. 7.9). The fourth column, Media, indicates
that there are no projects in the database with medium 3 (dolomite). There is an interval from
C-29 to C-50 that is not used. Therefore, we want to add five dolomite samples beginning with
C-29. Click “Close” to return to the main page.
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Find Project

Select Project Cntena Lizt of Selected Pr
M arme: | El Purpose containg: | | (. Save G ave
: : : " Print
Prefiu: |I: - Cartbonates El Location cantainz: | |
Mediumn: | [~] [ Projects Ready To Report Print

&fter [date): |

| Create Excel |
Search
Eefore [date]: | | Q

Combine Data of 5¢

Open Selected Project | Remove a project from the window below by prezzing the Delete key on the
4l 8l 4l 8} | 8|
Submizzion | LastMame R ange Media | Purpoze
1/1/1995 Test . . . . . . CA1 2 Calcite test sample . . . . . . . . . . .. 0oL
1/2/1995 Test . . . . . . C-2 4 DICtestzample . . . . . . . . . . . . . . ...
1/3/1995 Test . . . . . . C-3toC-4 45 Mo capzule and emply capsule for EA for carbonate samples .
1/1/2006 Refererce . . . . C-BtoC-24 2 International CaC03 reference matenials . . . . . . . . . .

6/6/2006 Refererce . . . . C-25 35
/6200

Reference . . .

. C-26toC-28 37

G
(0&

To add the five new Our Lab IDs for Prefix “C” beginning at C-29:

12.

13.
14.
15.

In the Special Features Window, click “Next Sample Number.”

Prefix “C” is displayed; therefore, record the value of the “Next Sample” so that it can
be re-entered. It is “1001.”

Click “Edit.”

Replace “1001” with “29.”

Click “Save” and click “Close.”

Click “Create a New Project.”

Enter 2/2/2017 for the submission date.

Enter “Reference” for the customer.

Enter 03 for the medium.

Enter “Laboratory dolomite isotopic references” for the project purpose.

. Enter “Dolomite 17, “Dolomite 2”, “Dolomite 37, “Dolomite 4, and “Dolomite 5 for

the Sample IDs. You can use the “Add Range” button if desired.
Click “Save” and LIMS prompts with the message in Figure 7.10 that the project having
samples with Our Lab IDs from C-29 to C-33 are ready to be created.
Click “OK.”
Click “Next Sample Number” in the Special Features Window.
Click “Edit” and change the “Next Sample” back to the value recorded in step 2,
namely “1001.” This ensures you do not attempt to overlap with any pre-existing
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Our Lab IDs.
16. Click “Save” and click “Close.”
To confirm that the project has been added, click “View Projects -->,” select Prefix “C,” and
click “Search.” Figure 7.11 displays eight projects and the last project is the one just added.

[ ums =)

=% Create project record
2/2/2017 Reference
C-29 to C-33

[ Ok Cancel

||

L A

Fig. 7.10.

LIMS prompt that a project with five Reference samples has been created.

Select Project Critenia Lizt of Selecte

Name: | |»|  Purpose contains: | | ¢ Save
: : : " Print —
Prefis: ||: -3 Carbonates El Location containg: | |
b ediuim; | E' [~ Projectz Ready To Report Pi
After [date]:
| | Search Create Exi
Before [date]: | |

Combine Data o

Open Selected Project | Remove a project from the window below by prezszing the Delete key on |

| E/B/2005

Reterence

Fig. 7.11.

ko -

Sl ol a oL S

Subrnizzion | LastM ame Range Media  Purpose

1/1/41355 Test . . . . . . C-1 2 Calcite test gample . . . . . . . . . . L L.

1/2/1355 Test . . . . . . C-2 4 DICtestzample . . . . . . . . . . . . . . . ...

1/3/1935 Test . . . . . . C-3toC-4 45 Mo capzule and empty capsule for EA for carbonate samples

1/1/2008 Reference . . . .| CHtoC-24 2 |nternational CaCO3 reference matenials . . . . . . . .

B/B/ 2006 Reference . . . .| C-26 A International LSYEC lithium carbonate reference . . . . .

BB/ 2006 Reference . . . .| C-26toC-28 v International BaCO3 references . . . . . . . . . . L.
Reference . . . . C-B1toC-70 2 Laboratory Calcite (CaC03) references . . . . . . . . .
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7.5 Importing a Project Using a LIMS Sample Submission File
7.5.1 Creating a LIMS Sample Submission File

When manually creating a new project (Section 7.3), a user only has the ability to enter the
Sample ID, the country, and the state/province of each sample. LIMS has the capability to store
as many as 19 data fields for samples (Table 7.1). For example, Sample ID, aquifer,
conductivity, pH, latitude, longitude, elevation, and collection date/time might be useful in an
isotope hydrology laboratory (see column 3 of Table 7.1 for example field names that might be
used in an isotope hydrology laboratory). In a biology laboratory performing EA analyses,
Sample ID, tray number, tray position, sample weight, and sample type might be useful. LIMS
enables users to customize 10 of these 19 field names (see the second column of Table 7.1). The
only required field is “Sample ID” and the other 18 fields need not be used—they can be
ignored. For added flexibility, the default name “Sample ID” can be changed, such as to “Field
ID,” which is used in some laboratories. For samples collected over a time interval, such as
precipitation samples, both collection date-time and ending collection date-time fields are
available.

To minimize typographic errors and laboratory staff effort, it is beneficial to have clients provide
in an Excel file all the information required by a laboratory for each sample submitted. LIMS
provides a default Excel sample submission file, named

“LIMS for Light Stable Isotopes Default Sample Submission.xIsx,” which can be found in
the files accompanying this manual in the folder named “Section 7.” It is intended that this
default file be modified by the laboratory as needed to provide the required information for the
project and for each sample. Some laboratories may require geographic information, such as
latitude, longitude, state/province, and country. For other laboratories, geographic information is
not needed. Some laboratories concentrate on EA sample preparation of carbon-, nitrogen-, and
(or) sulfur-bearing samples, followed by isotopic analysis of carbon dioxide, nitrogen, and (or)
sulfur dioxide. Such samples may be provided in trays so that tray position number is important.
The LIMS sample submission file is flexible and can accommodate these and many other
customized uses.

The LIMS default sample submission file has five worksheets (Fig. 7.12):
e Headings (Fig. 7.12)
e Media
e Countries-Locations
e States-Provinces
e Temp
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Table 7.1.

Names and properties of data fields of a sample in LIMS

[Def, defined; Lat., latitude; Long., longitude; Lat. Long. Acc., latitude and
longitude accuracy; Coll., collection” Double, a floating point number in Microsoft
Access expressed with eight bytes.]

Default name of

Can default Example field name in Can field be

Field size in

field in LIMS name be an isotope hydrology = omittedina LIMS

changed in  laboratory Sample

LIMS? Submission

file?

Sample ID Yes Sample ID No 70 characters
User Def Caption 2 Yes Aquifer Yes 40 characters
User Def Caption 3 Yes River/Lake Yes 20 characters
User Def Caption 4 Yes Conductivity Yes 20 characters
User Def Caption 5 Yes Temperature Yes 20 characters
User Def Caption 6 Yes pH Yes 30 characters
Caption 7 Yes Alkalinity Yes 26 characters
Other Info Yes Other Info Yes 255 characters
Top Yes Top Yes Double
Bottom Yes Bottom Yes Double
Elevation No Elevation Yes Double
Length Unit No Length Unit Yes' 1 character
Degrees Lat. No Degrees Lat. Yes Double
Degrees Lon. No Degrees Lon. Yes Double
Lat. Long. Acc. No Lat. Long. Acc. Yes 1 character
Country Code No Country Code Yes 2 characters
State/Province No State/Province Yes Integer
Collection Date/Time No Collection Date/Time Yes Date/Time
End Coll. Date/Time No End Coll. Date/Time Yes Date/Time

"The “Length Unit” field, which is either meters or feet, should not be omitted if “Top”,
“Bottom”, or “Elevation” is used on the Sample Submission file.
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@ LIMS_for_Light_Stable_Isotopes_Sample_Submission_vl.xdsx

19 Isotope Ratios Req:

20 | Numeric Media Code:

21 Sample Information

22 |Counter Sample ID
23 [Example 1 GNIP 43329
Example 2 37T 7-88

Country Code
(see tab below
USA

State/Prov Code | Degrees Lat. | Degrees Lon.
(see tab below)  DD.MMSSSS  DD.MMSSSS
Ohio 38.889722 -77.008889

(blank) = unknown

Collection Date/Time | End Coll. Date/Time | Elevation Length Unit Top

11/20/2016 15:32 114.4 ft 60.7
(normally blank) 37 m 18.5

(=1 =1 ES
A B C D E F J K L M
m‘ﬂﬂﬂma’yﬂﬂﬂﬂsls The following to be retained because
this software was provide at no cost =
1 ﬂﬂﬂﬂﬂﬂ,ﬂm by the U.S. Geological Survey
2 |Customer Information Instructions: LIMS for Light Stable Isotopes
3 | First Name: Information in GREEN is required Version 9.201 Sept. 21, 2016
4 .Last Name: Address, email, and Caution: "Field ID" must be unigue, no duplicates T. B. Coplen
5 Submission Date: phone not needed if Information in YELLOW is optional, if available U.S. Geological Survey
B previously submitted. At 431 National Center
7 Address (Line 1): GIminEnUrIRiovidellet Ship samples and Excel file to: Reston, VA 20192
8 Address (Line 2): peaclistnemend Organization Name Email: tbcoplen@usgs gov
- - submission date. I . . . 2 it gs-g
9 Address (Line 3): Attn: Name of sample receiver (if applicable)
10 City: Laboratory address
11 State or Province: Laboratory address
12 Postal Code: Laboratory address
13 Country: Laboratory address Lat. Long. Accuracy
14 Email: Phone S = 1 second
15 Email address F = + 5 seconds
16 Project Title: T = £ 10 seconds
17 General Location: Optional Project M = +1 minute
18 Account number: Comment:

Botig
113.2
34.5

M 4+ ¥ | Headings . Med@a  Countries-locations .~ States-Provinces Temp . %

Fig. 7.12.

customized for use by clients to provide information on their samples submitted to the laboratory.

Headings worksheet of “LIMS for Light Stable Isotopes Default Sample Submission.xlsx.” This Excel file can be

t The LIMS for Light Stable Isotopes permission insignia must be retained on Excel sample submission files for legal purposes
because this software is provided by the U.S. Geological Survey at no cost. The spreadsheet will not import properly without it.
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The “Headings” worksheet (Fig. 7.12) contains the information provided by a customer about
their samples and the sample project. Although the “Media” worksheet is not required, it should
be retained and modified to provide laboratory clients with the specific LIMS media codes that
can be analyzed by the laboratory. The “Countries-Locations” worksheet lists countries and their
codes for use in LIMS, and this worksheet can be deleted if geographic information is not
collected and stored in LIMS. The “States-Provinces” worksheet lists the state or province names
and codes for use in LIMS, and this worksheet can be deleted if geographic information is not
collected and stored. The Temp worksheet can be used by customers as needed.

To customize the default sample submission file, a laboratory should make the following
changes to the sample submission file shown in Figure 7.12 and found in the Section 7 folder of
the files accompanying this manual:

1.
2.
3.

10.

Open file with Excel.

Select the Excel “Review” tab.

Click the “Unprotect Sheet” icon to unprotect the worksheet because it is locked (with
no password). If Excel requests a password, click “OK.”

In cell A1 enter the organization name (and logo if desired).

Range D7:H15 may be edited to identify the shipping address of the isotope laboratory
and laboratory personnel contact information.

The range B22:T22 contains the 19 names of LIMS sample data fields shown in the first
column of Table 7.1. Decide which names should be retained, which omitted, and
which changed (see the second column of Table 7.1 to identify names that can be
changed).

For each field name to be omitted (deleted), delete the information in its column
between rows 22 and 174. Any or all field names, except “Counter” and “Sample ID,”
can be omitted (removed).

For each field name to be changed (maximum of 10 as noted in Table 7.1), replace the
existing name with the new name. In the same column, update the example information
in rows 23 and 24 to give your clients hints on providing the desired data.

If any field names were deleted in step 7, populate the range between rows 22 and 174
by moving any data fields from the right to the empty range. For example, if “Caption
7” was the only field name omitted in step 7, move “Other Info” (range T22:T174 to
S22:S174). Do not move only the top few cells in the range. Move all cells between
rows 22 and 174 because each range has its own validation. For example, the
validation for cells T25:T174 is limited to a maximum of 26 characters because the last
column of Table 7.1 shows that the field “Caption 7” is limited to 26 characters.

This worksheet contains space for 150 samples, and customers enter their Sample IDs
into cells B25:B174. If space for more samples is needed, the worksheet can be
extended as long as the integers in the column A counter are incremented.
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11. Note that the order of field names in the worksheet does not matter, and users can
customize the worksheet to meet their needs.

12. If desired, the information in the range A7:B18 can be deleted or changed. Additional
rows can be added—LIMS will identify the field names no matter what row they are in.

13. The “LIMS for Light Stable Isotopes” insignia in range J2:L.8 can be moved, but it must
be retained; otherwise the data on the worksheet will not be imported by LIMS.

14. If geographic information is not required nor desired from customers, rows 22 to 174 of
columns C, D, E, F, and G can be deleted, and the worksheets “Countries-Locations”
and “States-Provinces” also can be removed.

15. If latitude and longitude have been omitted, the legend for latitude-longitude accuracy
in the range J13:K 14 can be removed.

16. The revised field names on the Excel file must match exactly the “Alternative Field
Names for Samples Form” on the LIMS Options form (Figs. 4.11 and 7.13). On the
LIMS main page, click “Special Features.”

17. Click “Options.”

18. Click “Edit.”

19. Edit the “Alternative Field Names” (see Fig. 7.13). If a laboratory does not use some of
the alternative field names (e.g. “Caption 7”), those alternative field names should be
deleted from the Options form so that these text boxes are blank.

20. Switch to the “Media” worksheet and delete all the media that the laboratory does not
analyze.

21. After creating new media (see Appendix A), add them to the “Media” worksheet.

22. Click “Save” and click “Close.”

A Caution: Frequent modifications to the headings in the sample submission file is strongly
discouraged to prevent import errors.

There is considerable flexibility in modifying the LIMS sample submission files. Before
customizing the default file, users may want to examine the following example sample
submission files, which may be found in the Section 7 folder accompanying this manual:

1. “WSU sample submission for bulk samples.xlsx” (Fig. 7.14).

2. “WSU sample submission for preweighed samples.xlsx (Fig. 7.15).

3. “Memorial Univ_Newfoundland Example Sample Submission.xlsx” (Fig. 7.16).

4. “Univ_Ottawa sample submission.xlsx” (Fig. 7.17).
These examples display many of the possibilities available for modifying the default sample
submission file.
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General Preferences

Organization Mare: |Organization Mame

Drefault country: U5 > United States of America [=]
Used in forms
Default prefix used in farms: |G > General [=]
Paper Size for Reportz Print Deztination
o+ LIS letter " Default Printer
A o Any Installed Printer
[ Use decimal degrees as default for latitude and longitude instead of
degrees, minutes, and seconds
[v Use meters as default for distances instead of feet
[ Usze "Rel toWwPDE" for carlbonates ingtead of “Rel. to WSk 0w
W Show "Project Comments" test entry box on Project Form
v Estraction Dz muzst be unique in the laboratone
[~ Impart Finnigan method, action, and process info
W SaweEAH.C. M. 0O, orfand 5 mazs fractions [concentrations] in
camment figlds of sample table and project repart
W Include Sample 1D and abbreviated project information an printaut
of Lizt of Samples to be analyzed
W Dizplay LIMS Databaze Window
[~ Marimize LIMS Main b enu farm
W Dizplay average of comment figld entries if they are numenc
[~ Store null delta values [and comments if they exist)

Alternative Field Mames for Samples Form

ample ID: [Sample ID

AN

ser Def Caption 2 |User Def Caption 2 \

Usger Def Caption 3: |User Def Caption 3

IJzer Def Caption 4; |Llser Def Caption 4

User Def Caption &: |User Def Caption 5

User Def Caption B: |User Def Caption &

Caption 7. | Caption 7

Other Info: |Other Info

Top: |T|:|p

Biottam: |EBattam

Fig. 7.13. Options page highlighting the 10 alternative field names that are customizable.
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\Z‘_] ‘WSU_sample_submission_for_bulk_samples.xlsx = = 3
A [ B C D E F G H J K L -
L College of
.
@ Arts & SC I e nces WSU Stable Isotope Core Laboratory The following to be retained because |
3 WASHINGTON STATE UNIVERSITY Sample Submission Worksheet Lh;st P?;Ew;rthz\sog:?::ld;ui Enyo cost
4 Customer Information LIMS for Light Stable Isotopes
5 ‘ First Name: Information in GREEN is required Version 9201 Sept. 21, 2016
B Last Name: Address, email, and Caution: "Field ID" must be unique, no duplicates T. B. Coplen
T Submission Date: phone not needed if Information in YELLOW is optional, if available U.S. Geological Survey
8 previously submitted. At 431 National Center
9 Address (Line 1): f]a":r']”"’f”.“f- F"DV'ded‘“t Ship samples and Excel file to: Reston, VA 20192
10 Address (Line 2): subﬂ?sslir;nn;;:: o VWashington State University Stable Isotope Laboratory Email: tbcoplen@usgs.gov
1" Address (Line 3): Attn: Benjamin Harlow
12 City: G-81 Eastlick
13 State or Province: Pullman, WA 99164-4236
14 Postal Code: USA
15 Country:
16 Email: 509-335-6161
17 isotopes@wsu.edu
18 Project Title:
19 General Location: Optional Project
20 Account number: Comment:
21 Isotope Ratios Req:
22 Numeric Media Code:
23
24 Sample Information
25 Counter Sample ID Sample Type Other Info
26 Example 1 GNIP 43329 fish est. 45% C, 15%N
27 Example 2 3TT7-88 filters scrape 1/2
28
29
30
31
32
33
34
35 R
W 4 » M| Headings Media - Temp -~ ¥d nER| [ Lo

Fig. 7.14. Headings worksheet for bulk samples of the Washington State University Stable Isotope Core Laboratory. This Excel file
is named “WSU_sample submission for bulk samples.xIsx” and is found in the folder named “Sample Submission
Examples.” This file was kindly provided by Benjamin Harlow (Washington State University, Pullman, WA, USA).
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IZI_] W5U_sample_submission_for_preweighed_samples.xlsx = =
A [ B D E F G H 1 K L
L College of
2 .
Arts & Sc I e nces WSU Stable Isotope Core Laboratory The following to be retained because
: WASHINGTON STATE UNIVERSITY Sample Submission Worksheet L:I,St;EDEW;WG:ZTDSIF‘S?;;LET cost
4 | Customer Information LIMS for Light Stable Isotopes
D First Name: Information in GREEN is required Wersion 9.201 Sept. 21, 2016
6 Last Name: Caution: "Field ID" must be unigue, no duplicates T. B. Coplen
7 Submission Date: Information in YELLOW is optional, if available U.S. Geological Survey
8 431 National Center
9 Address (Line 1): Ship samples and Excel file to: Reston, VA 20192
10 Address (Line 2): Washington State University Stable Isotope Laboratory Email- tbcoplen@usgs gov
1" Address (Line 3): Attn: Benjamin Harlow
12 City: G-81 Eastlick
13 State or Province: Pullman, WA 99164-4236
14 Postal Code: USA
15 Country:
16 Email: 509-335-6161
7 1sotopes@wsu edu
18 Project Title:
19 General Location: Optional Project
20 Account number: Comment:
21 Isotope Ratios Req:
22 Mumeric Media Code:

24 | Sample Information

25 |Counter Sample ID Tray # Tray Position Sample Weight (mg) | Sample Type Other Info

26 Example 1 GNIP 43329 n Al 0.8 fish est. 46% C, 15%M
27 |[Example 2 31T 7-88 Filtersl A2 38.957 filters double tin

28 Al

29 Enter unique Sample A2

30 ID, limited to 35 A3

M characters, Do not Ad

32 haracters. a5

38 A6

34 A7

35 A8

36 A9

37 ALD

38 All

39 AL2

A M|} i Meda . Temp . ¥4 [14] [

Fig. 7.15. Headings worksheet for preweighed samples of the Washington State University Stable Isotope Core Laboratory. This
Excel file is named “WSU_ sample submission for preweighed samples.xlsx” and is found in the folder named
“Sample Submission Examples.” This file was kindly provided by Benjamin Harlow (Washington State University,
Pullman, WA, USA).
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IZ_I] Memorial_Univ_MNewfoundland_Example_Sample_Submission.xlsx

A B C D E F -
B MUN Stable Isotope Lab - Sample Submission Details Form
2 LIMS for Light Stable Isotopes
3 | Enter information in the following sections: Memorial University of Newfoundland Used by permission ; 3
4 Required contact and project details (DO NOT LEAVE EMPTY) CREAIT - TERRA Facility - Stable Isotope Lab T.B. Coplen
5 Sample identification (do not duplicate 1Ds) Alexander Murray Building, Room ER5034 U.S. Geological Survey
6 Optional contact and project details 300 Prince Philip Drive 431 Mational Center
7 St. John's, ML, Canada, A1B 3X5 Reston, VA 20192
8 | Client Information: Contact: Alison Pye Email: apye@mun.ca Email: tbcoplen@usgs.gov
9 |Last Name:
10 First Name.: e e p— Billing Information:
11 Address (Line 1) of client (limited FOAPAL number (MUN accts):
12 |Address (Line 2)- to 22 characters). Purchase Order (external): Note: MUN internal submissions
13 Province or State: Billing Contact (if different from client): must be accompanied by a
14 Country: Name: Request for Analysis and
15 Postal Code: Address (Line 1): Approval Form.
16 Email: Address (Line 2):
17 Telephone: City & Province or State:
18 Fax: Country:
19 Supenisor (if applicable): Postal Code: version update:
20 Email: 1/22/2016
21 Project Information: Telephone:
22 Submission Date: Fax:
23 Project Title:
24 Isotope Ratios Req'd: Return Samples (Y/N) (default=N):
25 Elemental Analyses Reqd:
26 Numeric Media Code: Use only one analysis or media type per project submission. Examples:
27 Optional Project Comment: - Use separate submission forms if you need N-only analyses and N+C analysis.
28 - Use separate submission forms if you if you have different sample types, like animals and sediments.
29 - Use separate submission forms if you want % only for some samples and isotopes + % for some.
30 Sample Information:
31 Counter Sample ID Mass (mg) %C of pl %M of pl %S of ple |Tray Position Other Info
32 Example 1 J33-9 0.354 42.99 10.41 1.2 Al
33 Example 2 3TT 7-88 1.255 33 5 8 Tray 1: A2 acidified
M
352
36 3 3
4 4» | Headings ~ Meda . Temp . J M« i

Fig. 7.16.

Newfoundland, Canada).
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Headings worksheet of the Memorial University of Newfoundland. The Excel file is named
“Memorial Univ_Newfoundland Example Sample Submission.xIsx” and is found in the folder named “Sample
Submission Examples.” This file was kindly provided by Alison Pye (Memorial University of Newfoundland, St. John’s,




IZlJ Univ_Ottawa_sample_submissionxdsx = = £z
A B E D F G H J K L
Laboratoire d'isotopes stables G.G. Hatch

. G.G. Hatch Stable Isotope Laboratory

2 Customer Information Invoice Information Send Excel file to ALL: LIMS for Light Stable Isotopes

3 First Mame: PO # or Account Code: pmiddle@uottawa.ca Version 9.201 Sept. 21, 2016

4 Last Mame: First Name: wabdi@uottawa.ca T. B. Coplen

5 Initial: Last Name: pwickham@uottawa ca U 8. Geological Survey

6 Institution {Line 1): a minimum, provide last Initial: 431 Mational Center

T Address (Line 2): B et noaicicmal Institution (Line 1): Ship samples to: Reston, VA 20192

] Address (Line 3): p:;:r‘:nliwii:nd Address (Line 2): G.G. Hatch Stable Isotope Laboratory Email: thcoplen@usgs.gov

4 City: Address (Line 3): Attn: P. Middlestead

10 State or Province: City: 25 Templeton Street Instructions:

1" Postal Code: State or Province: Advanced Research Complex Information in GREEN is required (mandatory).
12 Country: Postal Code: University of Ottawa Caution: "Sample ID" must be unigue; id duplicates.
13 Email: Country: Ottawa, Ontario, Canada K1N 6N& Information in YELLOW is required, if appropriate .
14 Phone Number: Email: Phone: 613-562-5800 x6836

15 Submission Date: Phone Number:

16 Project Title:

17 Isotope Ratios Req: Optional Project

18 _Numeric Media Code: Comment:

19 Supenisor:

20 - Type "YES" to answer one of the statements (manddtory)

21 | have read and understand the tefms and conditions listed in the 1st tab below and wish to submit Samples for analysis.

22 | do not accept the terms of this ggreement.

23

24 Sample Information

25 Counter Sample ID Weight (mg) %C for applicable medi %N for applicable medi %S for applicable | pH or Alkalinity | Salinity (P5SU) Comment

26 Example 1 GNIP 43329 0.123 40 10 0.01 6 0.5 My other info (Lab use only)

27 Example 2 37T 7-88 10.549 23 2 53 7.5 30

283

25 3

3018

e

325

338

348

W 4 » ¥ [ Service Terms and Conditions | Headings  Media /' Temp /%2 4 1l

Fig. 7.17.

Headings worksheet of the G. G. Hatch Stable Isotope Laboratory. The Excel file is

named “Univ_Ottawa_sample submission.xIsx” and is found in the folder named “Sample Submission Examples.” This
file was kindly provided by Wendy Abdi and Paul Middlestead (University of Ottawa, Ottawa, Ontario, Canada).
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7.5.2 Sample Submission Template Protection

Experience has shown that distributed Excel sample submission files are invariably tampered
with by customers (e.g. customers may delete or add columns, paste incorrect cell formats, paste
to a new spreadsheet, etc.), all of which cause a LIMS import failure. For this reason, the
“Headings” worksheet should be “protected” to allow clients to enter data only in those fields
required by the laboratory. While Excel cell protection is not foolproof, your laboratory should
also provide explicit instruction on its use. To help protect the Sample Submission Excel file of
your laboratory:

In Excel, Click on the “Review” Tab.

Click on “Protect Sheet” and enter a password.

Save the file and distribute to customers.

Now clients can add their project and sample information to the project and sample data
fields required by LIMS. All other fields should be locked to prevent editing, unless the
password is entered.

e

7.5.3 Populating an Excel Sample Submission File

Consider an example in which the Lake Isotope Laboratory has created an Excel sample
submission file named “Lakes Isotope lab Sample Submission.xlsx” following the instructions in
Sections 7.51 and 7.52 (see Fig. 7.19). In the files that accompany this manual, this Excel file
can be extracted from a file named “Lakes LIMS Example.zip” that is provided in a folder
named “Section 4” in files that accompany this manual. Assume Cyrus Snodgrass has
downloaded the sample submission file from the Web site of the Lakes Isotope Laboratory. To
create a submission file for three samples for carbon- and nitrogen-isotope analysis, Cyrus
Snodgrass carries out the following steps:

1. Open “Lakes Isotope lab Sample Submission.xlsx with Excel.

2. Save the file with a new filename: “Snodgrass Sample Submission.xIsx.”

3. In column B, populate cells with green background, entering the first name, last name,
submission date, and the isotope ratios required as shown in Figure 7.19.

To find the numeric media code, open the “Media” worksheet (Fig. 7.20).

Note that the medium for carbon- and nitrogen-bearing materials is 26.

Return to the “Headings” worksheet and enter 26 in cell B20 for the media code.
Enter Sample IDs in B25 to B27 as shown in Figure 7.19.

Enter dates in cells C25 to C27 as shown in Figure 7.19.

If desired one could enter a project title, a general location, an account number, an
optional project comment, etc.

10. Save and close Excel. The file is now ready for importing.

A N
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@J Lakes [sotope Lab Sample Submission xlsx

Lakes Isotope
Laboratory

1
2 Customer Information
3 First Name:

4 Last Name:

5 Submission Date:

6

T Address (Line 1):

g Address (Line 2):

9 Address (Line 3):

10 City:

" State or Province:

12 Postal Code:

13 Country:

14 Email-

15

16 Project Title:

17 General Location:

18 Account number:

19 Isotope Ratios Req

20 Numeric Media Code:

21 Sample Information

22 Counter Sample ID
23 Example 1 GNIP 43329
24 Example 2 31T 7-88

Collection Date/Time
1/27/2017 12:52

Instructions:

Information in GREEN is required

Caution: "Sample ID" must be unique, no duplicates
Information in YELLOW is optional, if available

The follow
this softw
by the U.

Ship samples and Excel file to:
Lakes Isotope Laboratory

Attn: Herkimer Goodperson

1234 Any Street

Some Town, NY

USA

Phone: 1 888-123-4567
Email: herkimer@lakesisatopelaboratory com

LIMS
Wersi
T5
u.g|
431
Res|
Em:

Optional Project
Comment:

Other Info
My other info

Fig. 7.18.

Lakes Isotope Laboratory Excel sample submission file.

@J Snodgrass Sample Submission.xlsx

A B C D Il
Lakes Isotope

1 Laloratory
2 Customer Information Instructions:
3 First Name: |Cyrus Information in GREEN
4 Last Name:|Snodgrass Caution: "Sample ID"
5 Submission Date:|1/29/2017 Information in YELLO'
6
T Address (Line 1) Ship samples and Ex
8 Address (Line 2): Lakes Isotope Laborat
9 Address (Line 3): Attn: Herkimer Goodpe
10 City: 1234 Any Strest
! State or Province: Some Town, NY
12 Postal Code: USA
13 Country:
14 Email: Phone: 1 8838-123-456
15 Email: herkimer@lake
16 Project Title:
17 General Location: Optional Project|
18 Account number: Comment:
19 Isotope Ratios Req:[C&N isotope deltas
20 MNumeric Media Code: 26

21 Sample Information

22 |Counter Sample ID

23 Example 1 GNIP 43329
Example 2 3TT 7-88

Collection Date/Time Other Info
1/27/201713:09 My otherinfo

Fig. 7.19.

T-345 11/11/169:42
G-223 11/11/16 9:52
Uuuus 11/11/16 9:58

Snodgrass’ Excel sample submission file.
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IZI_] Snodgrass Sample Submission.xlsx

A | B C
Media CodelPrefix Media
water (H & O)
calcite
dolomite
oIic
gaseous carbon dioxide
gaseous hydrogen
gaseous carbon monoxide
gaseous carbon dioxide reference
gaseous carbon monoxide reference
gaseous hydrogen reference
gaseous nitrogen reference
gaseous nitrous oxide reference
gaseous sulfur dioxide reference
gaseous oxygen reference
H- and O-bearing material
methane (H & C)
coal (H & C)
oil (H & C)
cellulose (H & C)
other H-bearing material
organic C
C- and M-bearing material
C- and O-bearing material
C- and S-bearing material
C- and Cl-bearing material
other C-bearing material
aragonite
lithium carbonate
barium carbonate
lead carbonate
other carbonate
graphite
pure nitrogen gas
M-bearing solid (salts, rock, etc)
water (dissolved nitrate)
other M- & O-bearing materials
other M-bearing material

HEREERLEERNERRERREZ s EOR 2o oo e wn
ZIEZEZZZOO0000000OOOOOORAOOTIDITIRIOOOO0O0S

[T o T o R o I Y Y - S P Y S I PR T PR T L T L TR o T P T L TR L TR TR P TR M Y e R M N N R
GO 00 (1 [d 63 09 i1 s =] (1 ok 63 9 00 = 09 A B a0 Lo o DR 3 L b

38
i 4 » v [ Headings | Media ~Temp . ¥J

Fig. 7.20. “Media” worksheet of the sample submission file.

Each Sample ID must be unique in LIMS. If the customer enters duplicate Sample IDs, the
background of the duplicates turns to red. The only required column headings are columns A
(Counter) and B (Sample ID).
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7 SEMEral LOCATmT,
18 Account number:

19 Isotope Ratios Req:[C&N isotope deltas

20 Mumeric Media Code: 26

21 Sample Information

22 Counter Sample ID Collecti
23 Example 1 GMIP 43329 1/27
24 Example 2 3TT 7-88

25
26
27
28
29
30

T-345 11/
G-223 11/
uduus 11/
T-345

Fig. 7.21. The backgrounds of duplicate Sample IDs turn red.

k This Excel submission file will alert users when they enter in a duplicate sample ID by
highlighting the cells in red, as shown in Fig. 7.21.

7.5.4 Creating a New Project by Importing an Excel Sample Submission File

Consider that the Lakes Isotope Laboratory has received the sample submission file shown in
Figure 7.19 from Cyrus Snodgrass, and it needs to be imported into LIMS. To Import the Excel
file and create a new project:

1. Open LIMS if not already open and the main menu of the Lakes Isotope Laboratory
should appear as in Figure 4.8.

2. On the LIMS main page, click “Import a New Project from Excel Submission” under
the “Projects” heading.

3. Inthe Windows filename dialog box, navigate to the Excel sample submission file to be
imported (“Snodgrass Sample Submission.xlsx”), which should be in the same folder as
the Lakes backend database, and click “Select.” LIMS should import the spreadsheet
and notify the user that there are three samples in the project (Fig. 7.22).

4. Click “OK” and LIMS will display a confirmation dialog box (Fig. 7.23) that indicates
the Our Lab IDs of the samples to be imported. Click “OK.”

5. Click “OK” to complete the import of Cyrus Snodgrass’ sample and create a new
project having three samples with Our Lab IDs of G-1213, G-1214, and G-1215.
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t Before importing an Excel file, ensure the customer has been added to the customer list and
double check that their first and last names are spelled exactly the same in the customer list
and the Sample Submission Excel file.

1 1 0L 1_h I [ &
g = 5

Status

Importing Hew Project from D:ALIMS5\Manuals1201 7vJan\5nodgrass Sample Submizsion. xlsx Abort

Searching for column headings and number of zamples

Ref History

Options Backend db | Gas | LIMS % USGS

Soraind for & changieg ok

There are 3 samples in the project.

Fig. 7.22. LIMS prompt to confirm the number of samples to be imported.

(ms ) |

I.-"'_"“-. Create project record

&Y 1/29/2017 Snodgrass
© G-1213to G-1215

| ok || Cancel

L A

Fig. 7.23.  Confirmation dialog box indicating the Our Lab IDs of samples to be imported.

The imported project can be viewed by clicking “View Projects -->” on the LIMS main page and
double-clicking the project with Our Lab IDs “G-1213 to G-1215” (see Fig. 7.24), which opens
the Project form (see Section 7.6 for discussion of the Project form).
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L

Projects

List: |M|4 104 » [M| Edit | Delete | Find Project by Invoice Number | Close |
]
5 amples Frmt Labels Delta Flot Invoice Export Results
Prmt Small Labels Tnpaid Invoices
Store Samples m Progress Prmt Waterproof Labels
Add §amples to Samples m Progress Prmt Beport
Import Missimg % ample Info

Last Changed: |5a‘1 207 33309 AM
General Information

Submizsion: [1./29/2017 Date Rezultz Feported: |

Customer: |Snodgrass, Cyrus [=]

Purpose:

Location:

Mediurn: |26 - G [C & M] C- and N-bearing material

Range: |G-1213ta G-1215
Froject Comments:

MHurnber of zamples with mizzing delta values: | 3 of 3 zamples

MHumber of samples completed for 13C: | 0 and far 16M: | 0

Fig. 7.24.  The Projects form resulting from import of Cyrus Snodgrass’ file.

¥ If a user attempts to import a Sample Submission Excel file into a fresh LIMS IRMS backend

database for a new laboratory, LIMS will prompt the user that a mass spectrometer needs to
be installed before the Excel file can be imported. This is intentional and is an example of the
validation provided throughout LIMS. One should not be able to import samples for carbon
and nitrogen isotopic analysis unless the laboratory has an IRMS that is capable of
performing these measurements.
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7.5.5 Tips for a Successful Excel Sample Submission File

Below are some tips for the successful use of Excel sample submission forms.

In the Laboratory

Download the default Excel sample submission file and add/edit your required data
(contact information, address, add laboratory logos, etc.).

Ensure any changed alternative field names in the Excel file exactly match those in the
LIMS “Options” form.

Ensure that all the media on the “Media” worksheet can be accepted by the laboratory.
Protect your distributable Excel sample submission file with a password.

Test your new Excel sample submission file with dummy data to ensure that imports
work correctly.

Do not combine different customer samples into a single project—this will be
confusing.

Do not change the name of the “Headings” worksheet—this will cause an import error
in LIMS.

For the Customer

Download the protected Excel sample submission file from the Web site of the
laboratory.

It is recommended that customers keep a copy of the original Excel sample submission
file for future samples.

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

The Excel sample submission file should be sent to the isotope laboratory by email, and
a paper copy of the Excel file should accompany the samples.

The minimum items required are: Last name, First name, Submission Date, Media code,
and Sample IDs.

Do not change the name of the “Headings” worksheet—this will cause an import error
in LIMS.

7.6 The Projects Form

7.6.1 Finding, Editing, and Deleting Projects

Attributes of a LIMS project include:

Project submission date.
Last names of sample submitter.

Range of Our Lab IDs.
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e Medium.
e  Purpose.
e Location.
e Date results were reported to sample submitter.
These data are viewed and edited with the Project form (Fig. 7.24), which is opened by double-
clicking the desired project in the lower panel of the Find Project form (Fig. 7.1) or selecting the
project and clicking “Open Selected Project” (Fig. 7.1). In addition to the attributes above, the
Projects form also displays:
e A “Project Comments” field.
e  The number of samples with missing isotope-delta values or atom fraction values,
depending upon the medium.
e The number of sample completed for the low isotope-delta value (see Section 6.1 and
Table 6.1 for discussion of the low isotope).
e The number of samples completed for the high isotope-delta value if the medium has
two isotopes (see Section 6.1 and Table 6.1 for discussion of the high isotope).

The top row of the Projects form has buttons to navigate to, edit, and delete a project.
Specifically: Other buttons and their action include the following:

e The four navigation buttons (see Figs. 5.2 and 5.3) enable users to navigate through the
project records.

e  Clicking the “List” button causes LIMS to display as many and 40 projects.

e The “Edit” button enables users to edit the submission date, customer, purpose,
location, and project comments. The medium cannot be edited. If the medium needs to
be changed, the project will need to be deleted and re-imported with the new media
code. If one needs the Our Lab IDs to be the same, it may be necessary to change the
next Our Lab ID prior to importing (see Section 7.4).

e The “Delete” button enables a user to delete the project as long as no analyses of any
sample in the project exist, commonly used to delete the most recent project logged into
LIMS.

e The “Find Project by Invoice Number” button enables a user to search for a project by
invoice number. Invoices are discussed in Section 7.6.6.

7.6.2 Samples

The “Samples” button lies immediately below the navigation buttons on the Projects form (Fig.
7.24). Clicking the “Samples” button opens the Sample form for the project 2/7/2017—
Snodgrass G-1213 to G-1215 (Fig. 7.25). The first sample in the project (G-1213) is displayed by
default. The Samples form is discussed in depth in Section 8.3.
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Samples

List [ 1</« [HBE » M| Edit  Analyses | Print Project | Copy | Close |Snodgrass, 1/28/2017
Dur Lab 1D:|G-1213 Sample D: ‘T-345
Medium: |26 > G [C & N] C- and M-bea
Last Edit:|4/30/2017 7:25:08 P
Lo Analysis 13C
Frocedure:| =]
Comment:
Delta: %a
State/Province: | [=]
Country:
High Analysis 15N | [
Procedure: =]
Comment: .
e — Collection Date: [11/11/2016 3.42.00 AM
) End Collection Diate: |
DMS
Lat| Long; Other Info:
Accuracy; =]
Meters
Elervation:

Fig. 7.25. The Samples form for the project 2/7/2017—Snodgrass G-1213 to G-1215.

7.6.3 Shortcut Buttons and Adding and Deleting Samples from Sample Analysis Lists

The Projects form has more than 20 buttons to carry out actions. Many of these buttons are
shortcuts for actions that can be achieved by clicking other buttons on the LIMS main page, and
they are found in the first column of the Project form. These buttons and their actions are
discussed below:

The “Samples” button opens the Samples form, which is discussed in Section 8.3.

One of the useful features of LIMS is to create sample lists for instruments. These lists
can be used to populate the so-called sequence table of a mass spectrometer. The
“Template List — Add & Delete Samples” button enables the user to add or remove
samples of this project from the sample analysis template queues used for creating
sample lists for mass spectrometers. This feature is discussed in Section 33.5.2.

The “Store Samples in Progress” button is a shortcut for this project to activate the
“Store Final Results to Projects” button on the main page (Fig. 2.1). This button enables
a user to “Store” final results of samples of this project for final reporting. This action is
carried out after the analyst has normalized all results of samples and controls that were
measured, and the analyst is satisfied that their results are acceptable within their
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evaluation criteria. Once all samples in a project have been analyzed, LIMS notifies the
user that project results are ready to be reported with a “Project Ready to Report”
message highlighted in yellow (Fig. 7.26). Storing analytical results is discussed in
more detail in Section 28.

e Sometimes results of isotopic analyses need to be re-evaluated after they have been
stored. The “Add Samples to Samples in Progress” button is a shortcut for this project
to activate the “Add Stored Samples Back to in Progress” on the main page (Fig. 2.1)
that enables re-evaluation of analyses of samples. The use of this button is discussed in
Section 29.

e The “Import Missing Sample Info” button is useful when a customer provides minimal
sample information during sample submission and latter provides additional
information. For example, latitudes, longitudes, and well depths may not be available
until weeks after sample submission. This new data may be added to the project and its
samples using this import feature. Because the last name, first name, date, medium, and
Sample IDs of the file with new information must match exactly what already exists in
LIMS, it is best to add new information to the original Excel file used to create the

project.

Projects

List |M|4 9878 » |vi| Edit | Delete | Find Project by Inveice Number | Close |
]

S amples Prmt Labels Delta Plot Inwoice Export Results
Template List - Add & Delete §amples Prmt Small Labels Unpaid Invoices
Store 5amples m Progress Prmt Waterproof Labels
Add 5amples to §amples m Progress Prmt Eeport
Import Missmg 5ample Info

Last Changed: |4.‘3EIH2EI1 Fo0x23PM
General Information

Submissior: [11/17/2016 | Project Ready to Report Date Results Reported: |

Customer: |M anning, Michael * [l

Purpose: |Larimie Groundwater

Fig. 7.26.  Project Ready to Report message.

Consider that additional project and sample information has been received from Cyrus Snodgrass
as shown in Figure 7.27. After importing the Excel file with new data (“Snodgrass Sample
Submission with New Info.xlsx”), the Projects form appears as shown in Figure 7.28.
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[ ITanT. TIETIITTIC T T

Project Title:|Becker evaluation 1B

General Location:[Ravenhill landfil Optional Project

Account number: Comment:
|sotope Ratios Req:[C&N isotope deltas

MNumeric Media Code: 26

Sample Information
Counter Sample ID Collection Date/Time | Other Info

Example 1 GMIP 43329 2/10/2017 8:01 My other info
Example 2

T-345 11/11/16 9:42 High H2S
G-223 11/11/169:52 Mot filtered
uuuus 11/11/169:58 Yery brown

Fig. 7.27.  Snodgrass’ Excel sample submission file with new information in red.

General Information

Submissior: |1/23/2017

Customer. |Snodgrass, Cyrus

Purpoze: |Becker evaluation |IB

Location; |Havenhill lardfil

Fig. 7.28.  Project form showing new purpose and location provided by Cyrus Snodgrass.

7.6.4 Printing Labels for Samples and Printing a Project Report

The buttons on the second column of the Project form (Fig. 7.24) are used to print adhesive
labels (Avery or equivalent) for samples and to print a project report. Table 7.2 shows Avery and
NALGENE order numbers. The “Print Waterproof Labels” button will not appear on the Project
form if the A4 paper size is selected on the Options form (Fig. 4.12).
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Table 7.2.  Sample labels in LIMS for U.S. letter and A4 paper sizes

Button name U.S. letter paper A4 size paper

Print Labels Avery 5260 or equivalent Avery L7160 or equivalent
(30 labels per sheet) (21 labels per sheet)

Print Small Labels Avery 5267 or equivalent Avery L7656 or equivalent
(80 labels per sheet) (84 labels per sheet)

Print Waterproof Labels = NALGENE® PolyPaper labels Currently not available

To print a label, click “Print Labels” and LIMS prompts whether labels should be printed for
every sample in the project (Fig. 7.29). Selecting “Yes” prints labels for all samples, and
selecting “No” enables the user to print labels for the desired range of samples in the project. The
succeeding LIMS prompt enables users to print one or more labels for each sample.

( LIMS l r

g -~ \ Do you want to print standard-size labels (30 per page) for every sample
o inthis project?

e l | Mo

L A

Fig. 7.29. LIMS label-size prompt.

The “Print Report” button prints a project report an example of which is shown in Figure 7.4. If
pdf creator software is installed, an electronic report can be selected and created.

7.6.5 Creating Isotope-Delta Plots for Data Evaluation

Before reporting final results of a “W” project, one should examine the results using the “Delta
Plot” feature. Clicking the “Delta Plot” button produces a 5°H versus §'°O cross plot from the
Project samples (Fig. 7.30). Be aware the data axes will scale according to the isotope-delta
values of the samples. This plot provides a quick means of visualizing the correlation between
the two isotope deltas arising from the “global meteoric water line” (GMWL) relationship. The
GMWL of Rozanski et al. ¥ is used in LIMS and is shown as a turquoise line (Fig. 7.30).
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Outliers that fall away from the GMWL may be suspect or they may be acceptable. Non-linear
relationships on this plot may result from (1) added isotopic tracers distorting the correlation, (2)
natural evaporation, (3) analysis of landfill samples (6°H values can plot substantially above the
GMWL), or (4) axis scaling artefacts when there is little to no isotopic variation in the project
samples. This plot can be of help in identifying samples that were inadvertently switched on an
analytical run because two samples may lie far from and on opposite sides of the GWML line.

( Delta Plot
101172016 W-147928 to W-147965
GMWL of Rozanski et al. {1993) shown Print
(62H=8.20x 680 + 11.27 %)
-10 -
=20 4
(=] +**
= s
= v,
- -30 - 4ee
= S o
]
E .t
> s *
I -40 - w *
o ¢
“00
50
-8 7 6 5 -4 3
3 "®0ysmows in %o

Fig. 7.30.  Example isotope-delta plot.

7.6.6 Invoices

LIMS has the capability to create invoices for projects that need to be billed. For example, to
create an invoice for the nine water samples submitted by Cyrus Snodgrass in Section 7.5.4:
1. Click “View Projects -->” on the LIMS main page.
2. Select the project Snodgrass W-1001 to W-1009 and open the Projects form by double-
clicking this project or clicking “Open Selected Project.”
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ARSI

11.
12.
13.
14.
15.
16.
17.
18.

19.
20.

Click “Invoice” to open the Invoice Generation form (Fig. 7.31).

Click “Edit” and LIMS will prompt to provide “Sold To” information (Fig. 7.32).

Click “OK” and LIMS will populate the “Sold To” panel with name and address
information from the Customers table (see Section 5). Because we did not previously
enter an address for Cyrus Snodgrass, we need to do so here.

Enter “123 My Street” in the Addr2 text box (Fig. 7.33).

Enter “My City” in the Addr3 text box.

Enter “’My State 12345” in the Addr4 text box.

The “Sold By” information needs to be updated. For the institution name in the Addr1
text box in the “Sold By” panel, enter “Lakes Isotope Laboratory” (Fig. 7.33).

Enter “123 Lakeside Avenue” for Addr2; enter “Big Lake” for Addr3; enter “Virginia
20999 for Addr4; enter “USA” for Addr5.

LIMS will provide an “Invoice Number.” The invoice number can be edited as desired,
but invoice numbers need to be unique in LIMS.

Edit the invoice date to that desired—2/11/2017” is used in this example.

For the account number or purchase order number, enter “TR-123.”

Enter a “Price per Sample” amount of 25.50. The Windows Regional Settings will
provide the currency symbol ($ in this example).

Enter a “Surcharge Amount” of 3.00 because the samples were not provided in the
required sample bottles and they needed to be transferred to new bottles in this example.
Enter a “Surcharge Comment” that the correct bottles were not provided and the
samples needed to be transferred.

Click “Save” and the updated form is shown in Figure 7.33 with a cost of $232.50.
Click “Print” to print the invoice and an invoice similar to that in Figure 7.34 is printed.
A useful feature in many laboratories is to install pdf creation software on the computer
so that pdf files can be created (see comment for “Print Destination” in Table 4.1).
Click “Close” to return to the Project form, which now appears as shown in Figure 7.35.
The final steps are to mail the invoice, click “Edit” on the Project form, set the “Billed”
control in the lower left of the form (Fig. 7.36) to “Y” for yes, “N” for no, or “N/A” for
not applicable, and click “Save.”

The invoice report can be customized by adding the logo of the university or laboratory if desired
by editing either the Access report named “Invoice Report” or “Invoice Report (A4)” in the
frontend database using Microsoft Access. After editing, the “not compiled” message (Fig. 4.2)
may appear. Clicking “OK” will cause LIMS to close. LIMS can be reopened and should open
normally. Once an invoice is created, it cannot be deleted.

If a new LIMS frontend database is installed, to retain their customized invoice report users can:

1.
2.

Rename the frontend database and save in an archive folder.

Download and install a new LIMS frontend database (Section 4.1).
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3. Open the new LIMS frontend and delete the reports “Invoice Report” and “Invoice
Report (A4).” 1t is helpful if the “Display LIMS Database Window” check box on the
Options form (Table 4.1 and Figure 4.12) is enabled.

4. Click the Access “External Data” tab, select the Access icon, navigate to the renamed
database in step 1, and import the reports “Invoice Report” and “Invoice Report (A4).”

5. Close the frontend database.

6. Upon opening the frontend database with Access, the “not compiled” message (Fig. 4.2)
will likely appear. Clicking “OK” will cause LIMS to close. LIMS can be reopened and
should open normally with the customized invoice report.

© N
Invoice Generation

Frmt Edit Close

Invoice Information

Sold By Irvvoice Mumber: |
Add: | Irvaice: D ate: |
Addr2: |
Addr3: | Account Number or: |

Purchaze Order Mumber

Addrd:

| Billing Code: |
Addrs: |
AddrB: |

Type of Samples: |water (H & O], medium =1
Sold To Mumber of Samples in Project: |E|

Populate Sald To fislds with thiz entry Murmber of Samples Billed: |

| El Price per 5ample; |
i | Surcharge Amount: |

I
Addr: | Surcharge Conment:
Addr3: |
Addrd: | Totak |
Addis: |
AddiE: |

L A

Fig. 7.31.  The Invoice Generation form.
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LIMS

S|

Te' information will be suggested.

Mo 'Seld Te' informaticn for this customer exists in the database, Proposed 'Sold

L

Fig. 7.32.  LIMS prompt to populate the Invoice Generation form.

-
Invoice Generation

Close

Invoice Information

Sold By

Addrl: |Lakes |sotope Laboratorny

Addr2: [123 Lakeside Avenue

Addr3: |Big Lake

Addrd: [irginia 20939

Addr: |L|S."-‘«

AddiE: |

Sold To

Populate Saold Ta fields with this entry

Addr: |Cyrus Snodgrass

Addr2: [123 My Strest

Addr3: |My City

Addrd: [ty State 12345

Addrs: |L|nited States of America

AddiE: |

Irveoice Mumber: [100

Irwvice Date: [5/1/2007

Account Number or: [TR-123
Furchagze Order Number

Billing Code: |

Type of Samples: |water (H & O], medium =1

Murnber of Samples in Project; |EI

Murnber of 5 amples Billed: |EI

Price per 5 ample: |$25.ED

Surcharge Armount; |$3,DD

Surcharge Comment: S amples no provided in required
bottlez. They needed to be
tranzfemed to new battles.

Total: [$232.50

L

Fig. 7.33.  The Invoice Generation form populated for Cyrus Snodgrass’ nine water samples.
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Invoice

— Isotopic Analyses Performed By

Lakes Isotope Laboratory

Big Lake
Virginia 20999
USA

123 Lakeside Avenue

— Sold To:

Cyrus Snodgrass
123 My Street
My City

My State 12345

United States of America

Account Number or

Customer
Submission Date
Sample Type
Purpose
Laocation

Results Reported
Sample Range

— Sample Description:

TR-123

Purchase Order Number

Invoice Number 100

Invoice Date 5/1/2017

Billing Code

Snodgrass. Cyrus

3/3/2017

water (H & O), medmm = 1

Water resources evaluation project

Dunedin

W-1001 thru W-1009

Total Number of Samples 9
Number Samples Billed 9

Price Per Sample $25.50
Surcharge $3.00 Samples no provided in required bottles. They needed to be
transferred to new bottles.
Tatal $232.50
Fig. 7.34.  Invoice for Cyrus Snodgrass’ nine water samples.
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Projects

List ||« 100 » || Edit | Delete | Find Project by Invoice Number | Close |
]
Samples Print Labels Delta Plot | Imrmce Export Results |
Prmt Small Labels Tnpaid Invoices
Store Samples m Progress Prmt Waterproof Labels
Add §amples to Samples m Progress Prmt Beport
Import Missimg % ample Info
Last Changed: |5H1 A2 10:00:21 AM
General Information
Submizsion: |3/3/2017 Date Rezultz Feported: |
Customer: |Snodgrass, Cyrus [=]

Purpose: [water resources evaluation project

Location: |Diunedin

M ediunm: |D1 - W [ ater] water [H & O]

Range: [Ww-1001 ta'W-1003

Froject Comments:

MHumber of samples completed for 2H: | 0 andfar 180: | 0

Murnber of zamples with mizzing delta values: | 9 of 9  zamples Account Mo |TF|-1 23

Invoice Mo |1 oo

Billed: = D ate Paid:|

Ireenice Date: |5/1/2017

L

Fig. 7.35.  Projects form after creation of an invoice.

Mumber of zamples completed for 2H

Bill=d: : | D ate F'aiu:l:l_
Y

M

N N —

Fig. 7.36.  Billed control on the Projects form.

The “Unpaid Invoices” button is useful for identifying invoices that have not been paid, and
clicking this button creates an Excel file of unpaid invoices. In order for this feature to work
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correctly, users need to populate the “Billed” control as either “Y”, “N”, or “N/A”, and they need
to enter the received date in the “Date Paid” text box conscientiously (Figs. 7.35 and 7.36).

7.6.7 Exporting Results of a Project

Clicking the “Export Results” button enables a user to export an ASCII text file and (or) an
Excel file of the project and sample data.
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8 Samples, Sample Information, and Finding a Sample
8.1 Introduction

The center column of the main page (Figs. 2.1 and 4.7) contains buttons that execute sample
actions, such as finding a sample or printing a range of samples. The “Create a Sample List -->”
button enables users to populate a new sample list (sometimes called a sequence table) once the
standardized template has been created (see Section 33.5.1). Searching for samples using several
criteria is discussed in Section 9. Printing or exporting a range of samples is discussed in
Section 10. Viewing and editing analyses of samples is discussed in Section 27. Information on
use of extractions is presented in Sections 11, 19.2, 24.3, and 26.

8.2 The Find a Sample Form

As discussed in Section 7.6.2, the “Samples” button lies immediately below the navigation
buttons on the Projects form (Fig. 7.24). Clicking the “Samples” button opens the Samples form,
an example of which is shown in Figure 7.25. An alternative method of finding a specific sample
is to click “Find a Sample -->" on the main page, which opens the Find a Sample form (Fig. 8.1).
Enter the Our Lab ID “W-1001" to open the same Samples form as shown in Figure 7.25. To
open the Samples form and display a specific Our Lab ID, it is quicker to use the

“Find a Sample -->” button on the main page as shown in Figure 8.2.

Fa .t

Find a Sample

Find a zample in LIMS by entering the =
Ouwr Lab 1D, which congists of a letter ﬂ
prefix and the integer zample number.

Cancel

Our Lab ID

Prefix

" C -» Catbonates
™ G = General
) = Julian

M = Mitragen
" R -» Reference
5 - Sulfur

O g - Wiaker

Sample: |]:|

L8 &

Fig. 8.1. Find a Sample form.
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a b

( Click "View Projects -->" h rCI|'::I< "Find a Sample -->" h
on main page to open on the main page to open
the Find Project form ) L the Find a Sample form )

Enter the Prefixand the

Navigate to the project Sample number

A 4 ¢
i A r H nmes n -‘
Double-click project row Click "Find" to openthe
to openthe Projects form Samples form, which will
. ,L d Ld|'sp|.'=1y1:he desired sampIeJ

(Click the "Samples" button)
onthe Projects formto
| open the Samples form )

v

' N
Navigate to the desired
sample on the Samples
form

Fig. 8.2. Two ways to open the Samples form to display a specific sample. Strategy b takes
fewer steps than strategy a.

8.3 The Samples Form

An example of the Samples form is shown in Figure 8.3. Specific comments about the controls
(buttons, drop downs, and text boxes) include the following:
e As in many other forms in LIMS, users navigate through the samples using the
navigation buttons in the left corner of the form (Fig. 5.2).
e Clicking the “List” button displays as many as 42 samples at a time (Fig. 8.4).
e The “Edit” button enables a user to update all properties of the sample except for the
Our Lab ID and the medium. Labels for 10 text boxes are user definable (see
Section 7.5.1 and Table 7.1).
e The “Analyses” button opens the Analyses form. This form can display each of the
analyses of a sample. An example from a compound specific isotopic analysis discussed
in Section 32 is shown in Figure 8.5.
e The “Print Project” button prints a project report similar to that shown in Figure 7.4.
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Samples

List | 1|« a0 " » [m| Edit |Analyses | Print Project

Copy | Close [Reference, 6/5/2008

DOur Lab ID:|G-40
Medium: |26 > G [C & N] C- and M-bea
Last Edit|2/2/2017 12.52:40 P

Samplz 10 ‘USGS4D, L-Glutamic Acid

State/Province: (000 > , Unknown

Country: [LUS - Urited States of America

[

Collection Date: |

End Collection Diate: |

Low Analpsiz 13C
Frocedure:| =]
Comment:
Delta: %a
High Analysis 15M
Procedure:| =]
Comment:
Delka[ %
DMS
Lat:| Long:|
Accuracy; =]

“

Meters

Elervation:

Other Info:

Fig. 8.3.

Samples form for Our Lab ID G-40 in a database for a new laboratory.

Samples
List | 4|4 40 k(M| Edit | Analyses | Print Project Copy Close |Reference, 6/6/20(
G-30 |AEA-BON caffeine
G-31 USGSET caffeine
G-32 IISG5EZ caffeine
G-33 I1SGS5SES caffeine
G-34 I1SG5E64 glycine
3-35 15G5E65 glycine
3-36 I1SGSER glycine
G-37 USGS73 Lvaline
G-38 15G574 L-valine
3-39 1156575 L-valine
15G540, L-Glutamic Acid
G-41 USG5, L-Glutamic Acid
Fig. 8.4. Samples in a project displayed by clicking the “List” button.
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-~ B!

Analysis
List |14/ | »[m]

Sample Information

COur Lab 1D (G-1004

Sample 1D |v-propane

Subritter: [Test

Subrmizzion O ate: |5.-'5.-'2I:I'I 7
b ediurm: |23 -» G [HEC] H & C materials

Maszz Spec Analysis Results

Mazs Spec|T > Titan

Analysis: | 1974 Peak #: 118

DateTime: |4/15/2015 1:42:50 PM

Wial Pazition:

Extraction |D: |1 1424

Reference: ||:|

Comment: | [E lgnore
Murnenc

Amount; Comment
Amount Lnit;

Procedure: |352 --» DI, Quartz sealed tube, 800 deqg, Delta 13C

Fenult Delta: [-33 42 [~ Ignore

Error: |

Linearity Adjustment

b ethod:

Drate: |

Previous Penultimate Delta:

L e

Fig. 8.5. Example of the Analysis form. The Analysis form can also display procedures
below 200, such as continuous-flow area, which is procedure 185.
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Sometimes it is useful to copy information from one Our Lab ID to that of another. For
example, two samples may have been collected from the same wells—one for stable
hydrogen and oxygen isotopic analysis (“W” Prefix) and the other for nitrogen and
oxygen isotopic analysis of dissolved nitrate (“N” Prefix). The “Copy” button enables
the user to copy the information for each of the “W” samples to each of the respective
“N” samples one-by-one. Clicking the “Copy” button displays the form and dialog box
shown in Figure 8.6 with yellow background in controls whose information is to be
copied. Clicking “OK” opens the Copy To form (Fig. 8.7) in which the user designates
the Our Lab ID that is to receive the information from the controls with yellow
backgrounds. Clicking “Copy” copies the data in the highlighted cells to the designated
Our Lab ID. After copying, it may be desirable to edit the Sample ID of the designated
Our Lab ID.

Samples

List | 14]

1001 » M| Edit | Analyses | Print Project | Copy | Close |Snodarass, 3/3/2017

Our Lab

LastE

Law Analysis

Medium: |01 - '/ [wiater] water (H & C

ID: w1001 Sample D “I

dit:|[5/1/2017 5:00:46 AM

2H

Camme
Del

Procedure:| [=]

High Analysis 180

it |

ka: o

StateProvince: |‘|1‘I -3, Otago
Country: [NZ > New Zealand

[

Comme:
Del

F'rc-cedure:| [=]

nt:
k3 o

Callection Date: |
End Collsction Date: |

DMS

Lat|

Accuracy] [=] e -,
LIMS =5

Lona] Other Info:]

Eleval

Meters

ion: This command will copy the highlighted information to another sample. Use this
command very carefully!

| ok || conca |

Fig. 8.6.

Example of dialog box resulting from clicking the “Copy” button. Note the controls
with yellow backgrounds whose values will be copied to the Our Lab ID designated
in the Copy To form that opens when “OK” is clicked.
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Copy To

Find a zamplz in LIMS by entering the Qur
ﬂ Lab D, which consists of & letber prefis and
the integer sample number,

Our Lab ID Copy

i

Prefix Cancel

" [ - Carbonates
G -» General
) 3 Julian

M - Mitragen
" R -» Reference
5 3 Sulfur
W W ater

Somple: ]

L 4

Fig. 8.7. Copy To form.

e The “Low Analysis” and “High Analysis” panels contain controls for the low and high
procedures (see Section 6.4), low and high isotope-delta values, and low and high
comments. These fields are empty because this sample has not been analysed.

Figures 24.36, 28.4, and B.23 display examples of the use of these fields.

e The “DMS” button enables a user to toggle back and forth between decimal format and
degree-minute-second format for latitude and longitude if they exist.

e The “Meters” button enables one to toggle back and forth between meters and feet.

e  The “State/Province”, “Country”, “Collection Date”, “Ending Collection Date”, and
“Other Info” controls are discussed in Section 7.51 and Table 7.1.
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9 Searching for Samples Using Criteria

Clicking “Search for Samples Using Criteria” on the main page opens the Find a Sample or
Group of Samples form, which enables a user to search for one or all samples in the database that
meet specified search criteria using text field wildcards or Boolean criteria based on delta values
or dates. For example, one can quickly locate all data or samples from a specific region or date,
regardless of the client, provided the sought information was supplied with the sample
submission information. These search results can be saved to an Excel file. For example,
searching a database for water samples with a collection date > 2/15/2015 and < 2/20/2015 might
yield the records shown in Figure 9.1.

Find a Sample or a Group of Samples

M Find a sample or samples in LIMS using search criteria. Some Wildcards in Microsoft Access

Close

You can use pattern matching (wildcards). Characters Matches in string

£l Any single character
You can find all samples in a range with ‘Use These Criteria". * Zero or more characters
For example, you can find a sample collection date between a # Any single digit {0-3)

range of two dates.

— Sample Selection Critena

& Save s Excel File Save
Prefiie: [ > water [~] 4
Search Field [Requirsd]: |EOI|ecti0n Date EI " Export Samples In Progress
“With Only These Samples
" Search For Exact Entry: | |
" 4dd These Samples To
. . Samples in Progress
 Search with Wildeards: | |
" Delete These Samples From
& Tk Tl O W Yalues greater than or egual to: |2£‘I 5/2015 | St I FEEEse
¥ Use These Criteria: .
WV alues lgss than or equal to: [2720/2015 | Isotepe: :EI
Samples:
OurLablD | Sample (D Search Figld Collection D ate Law Delta | High Delta | Submizsion | Last Mame M edia
w4026 | 8 3524351 164740071_201% 241942015 2:00:00 Pr 2M92M5 20000 P 10284 1323 3432015 Clark 1
Wwh141628 | 2909471400 20180215 7| 241942015 12:33:00 P 2M9/201512:3300 P 5411 -7.59 742015 Beisner 1
Wwi-141651  LOR4W-225 21742015 B8:18:00 A 2A72ME 31800 AM 074 228 TAT2ME  Schall 1
wi142015 | 5411264500 201502187 2M18/2015 12:35:00 PH 2M8/2M5 123500 P | -52.85 1236 B/20/2M5  Claw 1
Wwh142867 W02 2/18/2015 3:50:00 P 2A18/2M5 35000 P 5036 7904 3/3/2015  Bohlke 1
wi142068 w325 2/18/2015 3:50:00 P 2M8/2M5 35000 PM 5158 <7582 9/3/2015  Bohlke 1
Wwh142808  WaPS-UY-c 2/18/2015 3:50:00 P 282015 35000 P 5191 -T.768 9/3/2015  Bohlke 1
wi142795 | 222 272me 2M7/2me 18027 242 3M10/2M5  Claw 1
Wh42868 | 8 11303500 20150218 10 218/2015 10:30:00 AM ZMB/20M510:30:00 8 754 474 9M14/2015  MASCANI 1
w4290 | PotomacRiveratChainBrida) 241842015 12:00:00 P 2A18/2M512:00:00 PM  -54.69 844 9A17/205  MASGANI 1
wh143067  LOSM3-75 2/19/2015 3:25:00 Ak 2M92ME 32500 A <345 245 3/24/2M5  Schall 1
w1435 LOSWwWF-227 2/19/2015 10:15:00 AM 29205101500 A4 -262 241 1046/2015  Schall 1
wi-143531 | Rio Grande nr Brawnswile 1 241942015 11:00:00 At 2M19/2M511:00:00 54 <1187 -1.58 10/20/2015 MASGANI 1
Ww1442E5  WS5230 2/16/2015 12:00:00 PA ZAEA201512:0000 P 1684 2207 12/29/2015 Casile 1
wi146384 8 01632900 _20150218_1( 241842015 10:30:00 At 2M18/2M510:30:00 4 | -50.52 -8.08 3/29/2016  Bohlke 1
wi146910  WEPM 35185 2/19/2015 2:28:00 P ZM2ME 22800 PM 1483 416 BM10/2ME  Aulenbach 1
Wwh148120 5 01578310_20150219_0; 241942015 7:30:00 Ak 2A9/2M5 73000 A BB A 10/24/2016 MASGANI 1
Fig. 9.1. Example of a records query using the Find a sample or a Group of Samples form.
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One can use pattern matching (wildcards) in the Find a Sample or a Group of Samples form.
Some wildcards available in Microsoft Access include:

?  Any single character

*  Zero or more characters

#  Any single digit (0-9)

Entering “B?###” finds the following records:
B-421
B-822
BM135

Entering “CA#*” finds the following records:
Ca3-199
Ca7
Ca6-97.5

Clicking “Save” creates an Excel file having nine columns (Our Lab ID, Sample ID, Search
Field, Collection Date, Low Delta, High Delta, Submission [date], Last Name, and Media).

It is possible to add the selected samples to the Samples in Progress queue, delete them from the

Samples in Progress queue, or export any samples that are also in the Samples in Progress queue.
See Sections 25 and 26 for a discussion of the Samples in Progress queue.
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10 Printing a Range of Samples

One of the helpful reports in LIMS is the Print Sample Range Report. This report is enabled by
clicking “Print Sample Range” on the main page, which opens the Print Sample Range form
(Fig. 10.1). Entering W-1001 to W-1002 prints the report shown in Figure 10.2.

i~ !

Print Sample Range

and the integer zample numbers in the range. Close

Print a range of zamples from the T able of Samples by Print ———
entening the Our Lab 1Dz, which congist of a letter prefis

Ouwr Lab ID Range

Prefix

" [ -» Carbonates

* 5 > General

= Julian

T W - Mitnogen /

(f: F -» Reference [] Save as Excel File
~

5 -» Sulfur
- W aker

From: [to:|

L A

Fig. 10.1.  The Print Sample Range form.

A Helpful Hint: Even though there are boxes for both “From” and “to,” if one wants to print
just one sample, one only needs to enter in the Our Lab ID into the “From” box and click the
Enter key three times to print the sample. LIMS will automatically fill in the blank “to”
field.

An Excel file of samples in the range can be created by enabling the “Save as Excel File” check
box. The Excel file may have 25 to 30 columns, depending upon the number of user definable
fields retained for alternative field names on the Options form (Fig. 4.12 and Section 7.5.1).
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Sample ranges

Created: 2/20/2017 12:16:07 PM

Lab ID: [G-40 |
Name: |R.ef'"ereu{:e |
Submission: | 6/672006]
Medium: [26 -—= G [C & ] C- and N-bearing mat |
Last Edit: [2/2/2017 12:52:40 PM |

Tne:
Longimaes ] ——]

Sample ID: |USGS4EI. L-Glutamic Acid

User Def Caption 1: |

User Def Caption 3: |

User Def Caption 4: |

User Def Caption 5:

User Def Caption 6: |

Medium: (26 - G [C & N] C- and N-bearing mat|

Last Edit: [272/2017 12:32:40 PM [

Low
Prm:edure:l | De]m:l |

('omment:l |

Hizh

Prm:edure:l | De]m:l |

('ommem:l |

Booms [

Other Info:

Pm—cedure:l | De]ta:l | Top: I:l Caption T: | |
Comment: | | Botom:[ |
eh State: |CIGCI —= , Unknown |
= Other Info: Country: |U'3 — Unnted States of Amenca |
Pm—cedure:: | De]ta:l : Bez/End Collect: | |
Comment:
Lab ID: [G-41 | Sample ID: [USGS41, L-Glutamic Acid |
Name: |R.n=_-ﬁet\euce | Latitude: |:| User Def Caption I:
Une:
Submission: | 6/672006] Longitude: I:l e |:| User Def Caption 3:

User Def Caption 4

User Def Caption 5:

User Def Caption 6:

Capton T

State: |CIGD —= , Unknown

Country: |U“5 —> United States of Amenca

BezEnd Collect: |

Fig. 10.2. The Sample Range report for G-40 to G-41 in a database for a new laboratory.
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11 The Add or Edit Extractions Form for Documenting Sample

Preparations

Some laboratories keep detailed records on the sample preparation of each aliquot of each
sample. Clicking “Add or Edit Extractions” on the main page opens the Extraction Information
form, which is used for this purpose (Fig. 11.1). Each Extraction ID must be unique. Prior to
using the Extraction Information form, a user should populate the LIMS employees table by
clicking “Special Features” and “Employees,” which will open the Employees form (Fig. 11.2).
Additionally, users need to add extraction types to LIMS. This is accomplished by clicking
“Special Features” and “Extraction Types,” which will open the Extraction Types form (Fig.
11.3). Extractions are added by clicking “Add,” entering a code and description, and clicking
“Save.” The Extraction ID typically will be part of the data provided to a mass spectrometer
sequence table (or sample analysis table) (see Section 19.2) so that an individual isotopic
analysis will include the extraction ID as part of its information. In LIMS versions 7 and 8, this

field was termed the Aliquot ID. !

-
Extraction Information

List G-1202 1001

The Table of Extraction Information contain:
specific information about extractions.
Extraction |0z for each OurLablD nivst be
unique. There may be no analysis information
for a zpecified extraction.

Our Lab ID

Prefix

C -» Carbonates
G - General

J - Julian

M -> Mitrogen

F -: Reference
5 -» Sulfur
W ater

Sample: 1202

B e B B O

Sample Information

Subrnitter: |Gggdpersﬂn

[143142017

Sample 1D: |Q[28
Aedium: [26 > G [T & N] C- and N-bearing material

Add

Last Edit: |4£24£2D‘| 745330 PM

Find Sample || Delete | Close |

Extraction 1D

[10a1

Specific Extraction Information

Extraction Diate: |1 BETENGF

Emplopee: |Dick Weller

Extraction Type: (101 --> Dy overright in vacuum oven

:

Sample Amount: |1

Amount Lnit: |mg

Wacuum After Transfer: |

Gas Prezsure: |

Temperature; |4U

Reaction Time: |B hr

Relative Humidity: |

Extraction Comments:

.

Fig. 11.1.  The Extraction Information form.
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Employees
List | 14]4 ;i D Edt | Add Delete | Close

The emplovess who perform analptical zervices in the labaoratary are
entered below,

_ General Information

Code: |‘I Last Edit|4/242017 4:45:17 P

M arme: |Di|:k weller

Fig. 11.2.  The Employees form.

Add

Diry avernight in wacuum oven

Fig. 11.3.  The Extraction Types form.
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12 Isotope-measurement References
12.1 The Reference Samples Form

The default backend database for a new laboratory contains several projects for internationally
distributed isotopic reference materials (e.g. VSMOW?2, SLAP2, etc.) and several projects for
local measurement standards (e.g. your own laboratory isotopic reference materials) (see
Section 7.2). The assigned customer for these project is “Reference” (see Figs. 5.3 and 7.1). In
this document the terms reference and standard are used interchangeably. LIMS maintains a
“Table of References” whose isotope-delta values are used to normalize sample results to
international isotope-delta scales. 451 Values in the “Table of References” are viewed, added to,
and edited with the Reference Samples form. To open the Reference Samples form:

1. On the LIMS main page click “Special Features.”

2. Click “Assign Lab References” to display the Reference Samples form (Fig. 12.1).

The top of the Reference Samples form has the LIMS standard navigation buttons and buttons
for editing, adding, and deleting records from the Table of References. The isotope code of each
record is shown in the “Isotope” panel (Fig. 12.2), and the value must be one of those in Table
6.2. The “Reference Information” panel contains the following fields:

e The “Our Lab ID” consists of the sample prefix and the integer sample number
(Section 6.2). In Figure 12.1, G-90 is the internationally distributed isotopic reference
material NBS 22 oil.

e The “Sample ID” (see Table 7.1); in Figure 12.1 it is NBS 22 oil.

e The “Medium” displays the code and description of the medium (see Section 6.1); for
this example it is “23 --> G [H&C] H & C materials.”

e The “Final Delta” is the delta value assigned to the sample for the specified isotope. The
8”H value of NBS 22 oil is —117.2 %o. [ The delta values selected for the backend
database for a new laboratory are those found in Schimmelmann and others. [ If a
value is not found in Schimmelmann and others, then the value recommended by Brand
and others ") is used. The Samples form (Fig. 8.3) need not have delta values; the delta
value fields are normally empty.

e Mass fraction of element (H, N, etc.) for EA analyses is used by LIMS to determine
elemental mass fractions of samples (see Section 24.6). For example, USGS40
L-glutamic acid is used commonly to determine the mass fraction of carbon in samples.
The mass fraction of carbon in USGS40 (G-40) is 40.8 percent (Fig. 12.2).
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Reference Samples

List 590 kM E dit Add Delete Close

The Table of Reference Samples containg zamples that serve az isotopic reference materials in LIS,
The 'true’ delta value iz azzigned in the Final Delka textbox for each izotope [up to bwa isotopes].

|f the material iz a gas uzed az a continuous-flow reference injection gas, the appropriate checkboy
zhould be checked.

f thiz material iz uzed in an elemental analyzer, the concentration of the specificed izotope can be
entered and will be used by LIMS to calculate the elemental concentration of samples from peak areas. |f
it iz an empty cup inan EA or TC, the appropriate checkbox should be checked and the Final Delta and
Element Concentrations must be blank.

|f the maternial iz uzed faor linearity corections to corect delta value for amount of zample, the appropriate
check box zhould be checked. Linearity correction matenals do not need, but may have a deta walue.

|zotope

oW o]

Reference Information

COur Lab D Sample ID: [MES 22 oil

6o 0

Medium: |23 > G [H&C]H & C materialg
Final Delta: |-117.2 %o

Mazz Fraction H: %5
[for elemental analyzers)

[~ Continuous-flaw Reference Injection Gas

[~ EBElank in a Continuousz-flow kethod or Empty Cupin an B4 or TCAEA

[ Use far Linearity Correction
[Correct Delka VYalue for Amount of Sample]

L

Fig. 12.1. Reference Samples form.
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Isotope

EERE

Reference Information

Dur Lab 1D Sample |D: {55540, L-Glutamic Acid

G =] 4

Medium: |26 > G [C & N] C- and N-bearing material
Final Delta; |-2E.29 %o
Mazz Fraction C: |40, Yo

[for elemental analyzers]

[~ Continuous-flow Reference Injection Gaz

[~ Blank in a Continuous-flaw Method or Empty Cup in an Ed or TC/ES

W Use far Linearnity Correction
[Correct Delta W alue for Amount of Sample]

Fig. 12.2.  Section of the Reference Samples form showing the mass fraction of carbon of
USGS40 (G-40) assigned as 40.8 %.

e A “Continuous-flow Reference Injection Gas” is identified by checking the top check
box. Figure 12.3 shows that R-6 is designated as a §'°C reference injection gas with an
assigned value of zero. The user may want to update this value after measuring the 6"°C
of R-6 in their own laboratories.

e A sample used as a blank or empty cup in an EA method is identified by checking the
middle check box. Figure 12.4 shows that G-4 is designated as an empty cup in a 6"°C
EA analysis. It can be used for blank correction as exemplified in Section 24.5.

e Designating that a sample should be used for a so-called linearity correction (correct a
delta value for amount of sample) during importing of mass spectrometric data is
enabled by checking the bottom check box; for example, see Figure 12.2 showing that
G-40 (USGS40) can be used for adjusting isotope-delta values during importing of mass
spectrometer data. The “Final Delta” entry can be blank for a sample used for linearity
corrections.
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Reference Samples

List ||« [RE kM E dit Add Delete Close

The Table of Reference Samples containg zamples that serve az isotopic reference materials in LIS,
The 'true’ delta value iz azzigned in the Final Delka textbox for each izotope [up to bwa isotopes].

|f the material iz a gas uzed az a continuous-flow reference injection gas, the appropriate checkboy
zhould be checked.

f thiz material iz uzed in an elemental analyzer, the concentration of the specificed izotope can be
entered and will be used by LIMS to calculate the elemental concentration of samples from peak areas. |f
it iz an empty cup inan EA or TC, the appropriate checkbox should be checked and the Final Delta and
Element Concentrations must be blank.

|f the maternial iz uzed faor linearity corections to corect delta value for amount of zample, the appropriate
check box zhould be checked. Linearity correction matenals do not need, but may have a deta walue.

|zotope

EEES

Reference Information

Cur Lab 1D Sample 1D: |CO2 CF Ref Gas

:

Medium: |08 > R [COZ2] gaseous carbon dioxide refen

Final Delta: |0 %o

Mazz Fraction C: %
[for elemental analyzers)

[ Continuous-flow Reference Injection Gas

[~ EBElank in a Continuousz-flow kethod or Empty Cupin an B4 or TCAEA

[~ Use far Linearity Correction
[Correct Delka VYalue for Amount of Sample]

L A

Fig. 12.3.  Reference Samples form showing R-6 CO, designated as a continuous-flow
reference injection gas. Its 5'"°C value is zero, and users may want to update this
value depending upon the measured value in their own laboratories.
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|zotope

Fo T ]

Reference Information

Our Lab 1D Sample |D: |Empty cup

ERE) 4

k edium: |2I3 =» G [C & M] C- and M-bearing material

Final Delta: %o

b azs Fracton M: %
[far elemental analyzers)

[~ Continuous-flowe Reference Injection Gaz

[+ Blank in a Continuous-fow Method or Empty Cup in an EA or TC/EA

[~ Use faor Linearity Correction
[Carrect Delka Y alue far Amaount of Sample]

Fig. 12.4.  Section of the Reference Samples form showing G-4 designated as an empty cup in

a 0"°C EA analysis.

In a backend database for a new laboratory, the “Table of References,” which underlies the
Reference Samples form, contains several different types of references, including the possibility
of samples from:

Fifteen projects of internationally distributed isotopic reference materials, each with
unique media codes (Fig. 12.5).

Eleven projects for local laboratory measurement references, each with unique media
codes (Fig. 12.6).

Seven projects for Hy, CO,, N3, Oz, N,O, SO,, and CO continuous-flow reference
injection gases (Fig. 12.7).

Four projects containing samples that represent an empty cup or an empty capsule of an
EA analysis (Fig. 12.8). These samples enable LIMS to make blank corrections for EA
analyses.

Ten projects that contain samples for testing analytical methods (Fig. 12.9).
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;! 202 Heterence .

Wi-F bo W30

8} 8} 8} 8} | 8}
Submizzion | LastMame Fange Media | Pupose
1/1/2006 Reference . . . . C-BtoC-24 2 International CaC03 reference matenals . . . . .
E/B/2006 Reference . . . . C-25 L International LSWEC lithium carbonate reference
B/B/2006 Reference . . . . C-26toC-28 ar International BaCO3 refernces . . . . . . . .
B/B/2006 Reference . . . . G-30toG-69 26 International C & M bearing reference matenials . .
B/B/ 2006 Reterence . . . . G90taG-119 23 International HEC beanng matenals .~ . . . . .
B/6/ 2006 Reference . . . . G-180t0 G179 19 International HEO bearing materials . . . . . .
B/B/2006 Reference . . . . G-210toG-219 27 International C&Q beanng matenials . . . . . .
B/B/2006 Reference . . . . G-230toG-234 4B International graphite reference matenials . . . .
B/6/ 2006 Reference . . . . N-23taM-31 52 International [MH412504 reference materials . . .
B/6/2006 Reference . . . . M-32taM-B0 55 International ritrate reference matenals . . . . .
B/B/2006 Reference . . . . 5-21t05-30 72 International sulfate reference material . . . . .
B/B/2006 Reference . . . . 5-31to 560 BE International sulfide reference materials . . . . .
B/B/2006 Reference . . . . 5-51to5-54 Il International elemental 5 references . . . . . .
B/B/2006 Reference . . . . 5-80to5-109 32 International sulfur-bearing reference matenals . .

International water references

Fig. 12.5.

Projects of internationally distributed isotopic reference materials in a backend
database for a new laboratory.

B/B/2008 Reference . . . .
B/B/2008 Reference . . . .
B/B/2006 Feference . . . .
B/B/2008 Reference . . . .
B/B/2008 Reference . . . .
B/B/2006 Feference . . . .
B/B/2008 Reference . . . .
6/6/2006 Reference . . . .

9 012 |Reference . . . . °

G-120toG-149
G-180 to G-209
G-220 o G-229
G-235toG-239
M-61 bo N-20
H-81 to H-100
5-60ta 5-73
5-80 to 5-89

5 o o 8l | -
Submizzion | LaztM ame Range Media | Purpoze
B/B/2008 Reference . . . . C-B1toC-70 2 Laboratary calcite [(CaC03) references . .
B/B/2006 Feference . . . . G-B0to G-89 26 Laboratary CEM reference matenals . . .

23 Laboratory HEC references . . . . . . .
19 Laboratory HED bearing matenials . . . .
19 Laboratary CEO bearing matenals . . . .
45 Laboratary graphite reference materials . .
52 Laboratary [MH412504 reference materials
55 Labaratary nitrate reference matenals . . .
72 Laboratary sulfate reference materials . .
GE Laboratory sulfide reference materials . . .
Laborabory water references

Fig. 12.6.

new laboratory.

Projects of local laboratory measurement references in a backend database for a

2! 24 24 2l 2l

Submizzion | LastMame Range tedia | Purpoze

G/B/2006 Reference . R-1tR-5 10 H2 reference for continuous-Haw
BB/ 2006 Refererce . R-6toR-10 g CO32 reference for continuaus-flow
G/BS 2006 Reference . A-11taR-15 12 M2 reference for continuous-fow
B/ 2005 Feference . F-16 o R-20 16 02 reference for continuous-flow
B/B/2006 Reference . R-21 ta R-25 13 20 reference for continuous-Haow
BB/ 2006 Reference . R-26 to B-30 14 502 reference for continuaus-flow
2005 Feference . R-31 ta B-35 [ reference For continuous-flow

Fig. 12.7.

Projects containing samples of continuous-flow reference injection gases.
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8l 8] 8l 8l | 8]
Submigzion | LagtMame Range Media Purpose
1/3/1995 Test . . . . . . C-3toC-4 45 Mo capzule and empty capzule for EA for carbonate samples . . .
1/3/1995 Test . . . . . . G-3toG-4 26 Mo capsule and empty capsule for EA for C andfor M zamples . .
1/3/1995 Test . . . . . . M-3to M-4 58 Mo capsule and empty capsule for EA for W anddor M & O zamples |

E/6/2006 - (R 5 Mo capsule and empty capsule for EA for S samples . . . . . .

Fig. 12.8.  Projects containing samples that represent an empty cup or an empty capsule of an
EA analysis. These samples enable LIMS to make blank corrections.

5 gl i )
Submizgzion | LastMame F ange Media| Purpose
1141935 Test . . . . . . CA 2 Calcite test gample . . . . . .
1/1/19535 Test . . . . . . -1 2B C andfor M test zample . . . . .
1/1/1935 Test . . . . . . r-1 | M test zample . . . . . . L.
1/241955 Test . . . . . . C-2 4 DIC test sample . . . . . . .
14241995 Test . . . . . . -2 28 CandStestsample . . . . . .
1/2/1935 Test . . . . . . M- Ll Mitrate test zample . . . . . .
1/3/1335 Test . . . . . . -5 ) COZ2testzample . . . . . . .
1/341935 Test . . . . . . M-5 B0 M20 Test zample . . . . . . .
...... - Sulfate best zample . . . . . .
W1 bo -2 Test or dummy zamples . . . . )

Projects containing samples that can be used for testing of analytical methods.

12.2 Adding Daily-Use, Local Laboratory References

Daily-use, local laboratory measurement references (or in-house standards) are used to normalize
measured isotopic results of samples to isotope-delta scales, such as the VSMOW-SLAP scales
for 0°H and 6'*0 measurements.™ It is the responsibility of the laboratory to obtain and use
appropriate local measurement standards, and ensure they are carefully calibrated against
international measurement scales. The backend database for a new laboratory is provided with 11
projects containing samples for this use (Fig. 12.6).

Consider an example in which a laboratory has prepared an L-glutamic acid reference material
having 6"°C and §"°N values of —3.02 %o and +4.14 %o, respectively. The steps to add this
material to the backend database for a new laboratory are:

1. On the LIMS main page click “View Projects -->.”

2. Select “Reference” for the name of the project submitter and click “Search.”

3. Note that the purpose of project with samples G-60 to G-89 is “Laboratory C&N

reference materials,” which is what we need.
4. Open this project by double-clicking on it (Fig. 12.10)

93



5. Click “Samples” to display the first sample in this project, G-60, whose Sample ID is
“refl.”

6. Click “Edit.”

7. Replace “refl” with “Lab L-glutamic acid A.”

8. Click “Save”, “Close”, “Close”, and “Close” to return to the main page. Note that no
delta values were entered on the Sample form. They need to be entered using the
Reference Samples form.

Projects

List ||« 70 » M| Edit | Delete | Find Project by Invoice Number | Close |
]

S amples Prmt Labels Delta Plot Inwvoice Export Besults
Prmt Small Labels Tnpaid Invoices
Store Samples m Progress Prmt Waterproof Labels
Add Samples to Samples m Progress Prmt Beport
Import Missmyg $ ample Info

Last Changed: |2a’2a’201 71254:21 PM
General Information

Submizsion: |E/6/2006 Date Rezultz Feported: |

Customer: |Reference =]

Purpose: |Laboratory T reference materials

Location:

Medium: |26 > G [C & N] C- and N-bearing material

Range: |G-60ta G-89
Froject Comments:

MNumber of zamples with missing delta values: | 30 of 30 =amples

Murnber of zamples completed for 13C: | 0 and for 1BM: | 0

L

Fig. 12.10. Reference project for samples G-60 to G-89.
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Samples

List |

(<] E " »|m| Edit |Analyses | Print Project | Copy | Close |Reference, 6/5/2008

Our Lab ID:|G-E0 Sample |D:
Medium: |26 - G [C & N] C- and N-bea
Last Edit: |2.-"2.-"2|:|'| 7 12:54:21 PM

refl

Fig. 12.11. Samples form showing G-60.

10.
11.
12.
13.
14.
15.

16.
17.

Click “Special Features” and click “Assign Lab References.”

Click “Add.”

Select “3 --> 13C” for the “Isotope.”

Enter “G” and “60” for the “Our Lab ID.”

Enter “-3.02” for the “Final Delta.”

Enter “40.8” for the “Mass Fraction C” field, which is the same as for USGS40 (G-40).
Click the “Use for Linearity Correction” check box in case one might want to use this
feature in LIMS.

Click “Save.” The Reference Samples form should appear as shown in Figure 12.12.
Repeat steps 10 through 16, entering the '°N value of +4.14 %o and a mass fraction of
nitrogen of 9.52 percent with an “Isotope” of “5 --> 15N.”

A IMPORTANT NOTE ABOUT MEASUREMENT STANDARD VALUES

Edited laboratory measurement standard values only affect 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 isotope-standard values that were used at the time of
their normalization processing. Prior data normalizations are therefore protected.
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Reference Samples

List ||« [G-60 4 |H E dit Add Delete Close

The Table of Reference Samples containg zamples that serve as izotopic reference maternialz in LIMS.
The 'trug’ delta walue iz azzigned in the Final Delta textbox for each isotope [up to bwo izotopesz].

|f the maternial iz a gaz used az a continuous-flow reference injection gaz, the appropriate checkbox
ghould be checked.

[ thiz rmaterial iz uged in an elemental analyzer, the cancentration of the specificed izotope can be
entered and will be uzed by LIMS to calculate the elemental concentration of zamples from peak. areas. |f
it iz an empty cup in an EA or TC, the appropriate checkboy should be checked and the Final Delta and
Element Concentrationsz must be blank.

If the material iz uged for linearity corections bo comect delta walue for amount of zample, the appropriate
check box should be checked. Linearity corection matenals do not need, but may have a deta value.

|zotope

I

Reference Information

Ow Lab 1D Sample 10 [ref]

G <] G

b exdiuim: |25 -» G [C & M] C- and M-bearing material

Final Delta: |-3.02 %o

Mass Fraction C: |40.8 %
[for elemental analyzers]

[~ Continuous-flow Beference | njection Gas

[~ Blank in a Continuous-flow bMethod or Empty Cupin an EA ar TCAEA,

[~ Usze far Lingarity Correction
[Correct Delta Yalue for Amount of Sample]

L5 A

Fig. 12.12. Reference Samples form after entry of ¢"°C value of G-60.

12.3 Adding Control Standards

A control standard is a reference material that is analyzed regularly and interspersed among
samples and references to monitor the laboratory’s quality assurance over time, such as with the
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“Track My Lab QA/QC” feature in LIMS. A control standard is designated by assigning the high
delta a value of “~999 %o.” The value of —999 serves as a flag in LIMS to denote that the delta
value of this material is null. Because the control is null, LIMS will not use it in for
normalization when it is included in analysis runs, and one is able to monitor its analytical
results. If a medium has only a low delta value, it is assigned —999. Figure 12.13 is an example
of an L-glutamic control standard with Our Lab ID of G-61.

|zotope

Fo T ]

Reference Information

Our Lab 1D Samnple 1D {L-glutamic acid control std

R

P edivirm; |2I3 -+ 3 [C & M] C- and M-bearing material
Final Delta: |{-339 %o
M azs Fraction M: o5

[for elemental analyzers)

[ Continuous-flowe Reference Injection Gaz

[~ Blank in a Continuous-flow Method or Empty Cupin an EA aor TC/ES

[~ Use for Linearity Correction
[Carrect Delka Y alue far Amaunt of Sample]

Fig. 12.13. Example of an L-glutamic control standard.

12.4 The Reference History Utility

As measurement techniques improve, isotope-delta values of internationally distributed isotopic
reference materials can change, and users should update these values in their LIMS databases to
stay current. If delta values of normalization references are changed, users need to keep in mind
that delta values of identical samples analyzed prior to and after updates were implemented may
not be comparable. Thus, a long-term, time-series evaluation of a control sample using the
“Track My Lab QA/QC” feature in LIMS (Section 30), may show an offset at the time an

isotope-delta value of a normalization reference was changed. Therefore, it is important to
97



maintain a list of edits to the “Table of References” that includes the date-time values of any
changes to values of materials used for isotope-delta normalizations. This capability is performed
by the “Ref History” button in Special Features (Fig. 12.14). Clicking “Ref History” opens the
dialog box in Figure 12.15.

poTang |
'I' E“t ...................................... | F":":Edl

{ Ref History

ptions Backend db | GasTyp

[
Fig. 12.14. The “Ref History” button in the Special Features panel.

(ms e |

& ‘You can create an Excel worksheet of all delta values and other
L' properties of reference materials since LIMS for Light Stable Isotopes
version 9,107 or later was used to open the current backend database,

L A

Fig. 12.15. Reference history message.

Clicking “OK” enables a user to create an Excel file named “Lab_Reference History.xlIsx.” This
file will contain a row for any changes made by users in the “Table of References.” The file
contains the eight columns:

e [sotope

e Element concentration (mass fraction)

e Use for Linearity Correction?

e OurLabID

e CF Std?

e Date-time of Row

e Delta Value

e Empty cup?
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13 The Mass Spec Form
13.1 General Comments

A mass spectrometer is identified throughout LIMS by a single uppercase letter assigned to each
instrument, such as T, and these codes are unique. Once analyses have been imported, this mass
spectrometer code cannot be changed and the mass spectrometer cannot be deleted. Therefore,
select these codes thoughtfully. It is best to avoid use of any of the sample prefixes, namely C, G,
J,N, R, S, or W. Additionally, users may want to avoid I and O to eliminate confusion with 1
and 0. Additionally, the letter E is already used in LIMS, so that leaves 16 choices. Most
laboratories will have far fewer than 16 mass spectrometers.

This section will use the Lake Isotope Laboratory LIMS database created in Section 4.8. Open
the Mass Spec form by clicking “Special Features” and “Mass Specs” (or “Instruments” if a laser
absorption spectrometer is installed in the laboratory and LIMS for Lasers 2015 also is in use).
The mass spectrometer Diana (“D”) is displayed (Fig. 13.1). Its use is discussed below.

The upper left panel of the Mass Spec form (Fig. 13.1) contains general information, properties,
and preferences. Specific comments include:

e The “Code” field is a single letter as discussed above.

e Ifpossible, it is best to keep the “Short Name” of the mass spectrometer relatively short;
between 4 and 12 characters is best.

e The “Vendor serial number” is informational and can be omitted with no loss in LIMS
performance.

e The “Analysis import format” is mass spectrometer dependent and is discussed below.

e The “Sample export format” is discussed below.

e  The “Prefix of most common sample analyzed” is not required, but it makes LIMS
more user friendly. In an isotope hydrology laboratory this might be “W,” and in a
biology laboratory it might be “G.”

e The “Check for missing mass spec analyses when starting program” check box is
enabled if it is important that all analyses be imported into LIMS. If analyses will not be
imported, such as for on-off tests, then one can leave this check box unchecked.

e The “Require port numbers to be integers between 0 and 99” check box applies to dual-
inlet off-line peripherals, and is not applicable to a laboratory using only continuous-
flow IRMS (CF-IRMS).

e The “Require reference gas name to be integer between 1 and 366” check box is only
applicable in some laboratories have a dual-inlet IRMS (DI-IRMS) and is not applicable
to a laboratory using only a CF-IRMS.
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e The check box labelled “Store unexpected procedures, such as 13C during an 180
analysis of water by equilibration with CO2” is an option for consideration. In most
cases, the storage of these data is not needed.

-

Mass Spec
Lst | 14«0 M| Add  Delete | Close
General Information and Preferences W Continuous-flow capability
Code: [D Last Edit[4/19/2017 £:04:32 PM Data storage
Shoart narne: |Diana [ Store continuous-flow areas

Wendar zenial number: |
Analyzis import format: |L|MS Abbreviated IZ|
Sample export fomat: | =

Prefix of most common sample analyzed:

[~ Check for missing mass spec analyses when starting program

[~ Require port numbers to be integers between 0 and 99
[~ Require reference gaz name to be integer between 1 and 366
[ Store unexpected procedures, such az 13C during an 180
analysiz of water by equilibration with CO2
Dual-inlet capability

lzotopes, Izotope Ratios, and CFCz to be I Dualinlet capability
Meazured

Choose all that apply

™ 2HAH [~ 170460 [T 384/ 3640

~ 3H [~ 180460 [ A0&r/36ar

[T 3He [T 2INes20Me [ S1Br/79Br

[~ 4He [T 22MNes20Ne [ BEKi/B4Kr

[~ 7Li/GLI [~ 30Si/285i [~ UserDeflsatopel
~ 11B/10B [~ 335/325 [~ UserDeflzotope?
I 13CAZC [~ 345,325 [~ CFC-1

™ 14C [ 3654325 [~ CFC12

W 15014 [~ 3¥CIA3EC [~ CFC-113

L

Fig. 13.1. Mass Spec form.

The lower left panel contains isotopes, isotope ratios and CFCs that can be analyzed with an
instrument. There are two user definable isotopes, UserDeflsotopel and UserDefIsotope2, that
can be used for isotopes not listed in this panel. For example, a user might want to use LIMS to
store and report 5°°Cu results and either UserDeflsotopel or UserDefIsotope2 could be used for
this purpose.

The upper right panel is used to provide details of a CF-IRMS. Normally the “Store continuous-
flow areas” check box will be checked so that these areas are imported and can be used for
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determining elemental mass fractions (concentrations) if desired. If the “Analysis import format”
field is set to “Thermoquest Finnigan ISODAT NT,” the user will have the possibility to have
LIMS check the minimum and/or maximum amplitude of electrometer outputs. LIMS can
provide an error code upon importing an analysis indicating that the peak amplitude is too low
(very small sample or bad sample conversion) or the amplitude is too high, indicating that an
electrometer may be saturated. The “CF Ref Inj Gases” are needed if the “Analysis import
format” field is set to “Thermoquest Finnigan ISODAT NT.” The user has the opportunity to
import and store information for each of the reference injection peak analyses. Commonly, these
data are not stored; nevertheless, LIMS needs the entries of the “CF Ref Inj Gases” in case they
are stored.

The lower right panel is used to provide details of a DI-IRMS. The data in most of these fields
apply to ISODAT used on a Finnigan 251 IRMS.

Very occasionally one may realize that the mean isotope-delta value calculated from several
mass spectrometer analyses is in error and needs to be adjusted. If the user has knowledge of
what the true value of the sample should be, e.g. the weighted average of two “close” delta
values, the Ethereal mass spectrometer shown in Figure 13.2 can be used to add this isotope-
delta value to the table of analyses in LIMS. This is discussed in Section 25.4).
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Mass Spec
Dot [[«FET> 0]

General Information and Preferences

Code: [E Last Edi:|2/4/1935 7.46:28 PM

Shart name; |Ethereal

Yendor senal number; |

Analysis import format: | [

Sample export fommat: | =]
[E Prefix of mozt commaon zample analyzed:
[~ Check for mizzing mass spec analyses when starting program
[~ Require port numbers to be integers between 0 and 99
[~ Require reference gas name to be integer bebween 1 and 366

[~ Store unexpected procedures, such as 13C durnng an 180
analyziz of water by equilibration with CO2

Izotopes, |sotope Hatios, and CFCs to be
Meazured
Choose all that apply

W 2H/TH W 170480 W 3BAL36A

W 3H V¥ 180/41E0 W A04r 3640

v 3He W 21Ne/20Me v S1Br/79Er

W 4He W 22Me/20Me W BEKr/34Kr

v FLi‘ELI v 305i/285i0 v UszerDeflzotopel
[+ 11BA0B [w 335/325 [v UszerDeflzotope
W 13CHZC W 345/325 [ CFC-11

W 14C W 3E5/325 [+ CFC-12

W 1EM/14M W 37CIA3BC W CFC-113

Fig. 13.2.  The Ethereal mass spectrometer.

13.2 Analysis Import Formats

From the “Analysis import format” control, one is able to select the import format of the mass
spectrometer, which will depend upon the manufacturer of the mass spectrometer. Import
formats in this control and specific comments are presented in Table 13.1. Most users will either
select the “LIMS Abbreviated” format or the “Thermoquest Finnigan ISODAT NT” format.
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Table 13.1. Analysis import formats in LIMS

Name Comments

LIMS Abbreviated A very flexible import format that uses an Excel file. It is discussed
in Section 17.

LIMS Default This format uses a Microsoft Access file and has been updated since
it use and description in versions 7 and 8 of LIMS ' with the
addition of importing amount and amount unit columns. It is
discussed in Section 18.

Europa 20 20 CF These files are now imported using the LIMS Abbreviated format

Europa Scientific

Los Gatos Research

Micromass

Micromass MassLynx

Micromass OS/2 v. 1.67
CF

Nu

Picarro

SerCon Callisto
Thermoquest Finnigan
ISODAT
Thermoquest Finnigan

ISODAT NT

<Multiple>

(see Section 17). See importing example in Section 22.3.

These files are now imported using the LIMS Abbreviated format
(see Section 17). See importing example in Section 22.3.

These csv files must be imported using LIMS for Lasers 2015, which
can be linked to the LIMS backend database of the laboratory.

This is a csv file format and is now imported using the LIMS
Abbreviated format (see Section 17). See importing example in
Section 22.4.

These files along with IonVantage files can be imported. See
importing example in Section 21.

These files are now imported using the LIMS Abbreviated format
(see Section 17). See importing example in Section 22.4.

These files are now imported using the LIMS Abbreviated format
(see Section 17). See importing example in Section 22.5.

These csv files must be imported using LIMS for Lasers 2015, which
can be linked to the LIMS backend database of the laboratory.

These files are now imported using the LIMS Abbreviated format
(see Section 17). See importing example in Section 22.6.

These files can be converted to Excel and imported. See importing
example in Section 20.

This may be the most common import format used with LIMS. Select
it for Delta, Delta Plus, Delta XL, Delta V Plus, and similar mass
spectrometers. See importing example in Section 19.

No longer needed. Retained for future expansion. Should not be used
for any Thermo Scientific, Thermoquest, or Finnigan instruments.
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<None> If an instrument cannot generate a data output file for some reason, it
is suggested that the LIMS Abbreviated format be use (see
Section 17).

13.3 Sample Export Formats

The “Sample export format” dropdown enables a user to select the format of the file created by
LIMS when a user clicks “Create a Sample List -->" on the LIMS main page (Section 33.5.2),
and they are presented in Table 13.2. Commonly, an Excel file of samples to be analyzed in a run
is created, and they can be copied and pasted into the so-called sequence table of the mass
spectrometer data acquisition and control software. The most commonly used sample export
format is “LIMS EA + TC/EA.”
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Table 13.2. Sample export formats in LIMS

Name Comments

LIMS Default Creates a Microsoft Excel (xls) file (Section 33.4.2). !
LIMS Default for old Creates a Microsoft Excel (xIs) file (Section 33.4.5).
ISODAT

Analytical Precision
Europa Scientific

IonVantage 1.1

LIMS EA + TC/EA

Los Gatos Research

MassLynx 4.0

Micromass MassLynx 3.6

Picarro

<Multiple>

<None>

No longer available. !
No longer available. !

Creates a Microsoft Access 2.0 file with a suffix of spl
(Section 33.4.4).

Creates an Excel file enabling user to cut and paste to the ISODAT
sequence table (Section 33.4.3).

This version of LIMS will not export CSV files. These files need
to be created using LIMS for Lasers 2015, which can be linked to
the LIMS backend database of the laboratory.

Creates a Microsoft Access 2.0 file with a suffix of spl
(Section 33.4.4).

Creates a Microsoft Access 2.0 file with a suffix of spl
(Section 33.4.4).

This version of LIMS will not export csv files. These files need to
be created using LIMS for Lasers 2015, which can be linked to the
LIMS backend database of the laboratory.

Commonly selected for Thermo Scientific, Thermoquest, or
Finnigan Delta mass spectrometers so that user can select the
“LIMS EA + TC/EA” format and another export format.

Equivalent to leaving this field blank.
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14 Adding a Thermo Scientific/Thermoquest/Finnigan Mass Spectrometer

having an ISODAT NT or Later Data System

14.1 Steps in LIMS

In the following example, a Thermo Scientific DELTA V PLUS IRMS having both continuous-
flow and dual-inlet capabilities for (513C, (515N, 5180, and 5°*S measurements will be created in
LIMS. This example assumes that LIMS is connected to the “Lakes Backend DB.accdb”
backend database set up in Section 4.8.Users can modify these instructions to set up Delta,
Delta™, Delta XL, 252, 253, and other similar IRMSs. Before continuing, readers should be fully
familiar with Section 13.

1. On the LIMS main page click “Special Features.”
2. Click “Mass Specs” (or “Instruments” if a Picarro or Los Gatos Research laser
absorption spectrometer is installed).
3. Click “Add” and LIMS displays the message shown in Figure 14.1.
4. Click “OK.”
5. Enter “H” for the “Code” for this example.
6. Enter “Hercules” for the “Short name” for this example.
r.l':\.dd a mass spectrometer to LIMS @-‘

Adding a mass spectrometer to LIMS requires some forethought. You need to
select a single letter code to represent the mass spectrometer, which must be
unique. Therefore, E is already used by LIMS and is unavailable. You will probably
want to aveid selecting C, G, I J, M, O, R, 5, or W because these are used for
sample prefixes or could be confused with the numbers 0 and 1.

You will need to enter ocne or two words that will be appear in selection lists to
allow you to select your mass spectrometer. &n example might be 'DuPont’ or
‘Betsy.’

You need to select the isotopes that will be analyzed with this mass spectrometer,
for example, H-2, C-13, N-15, O-17, O-18, or 5-34

Although it is not required, you may want to identify the prefic of the type of
sample most often analyzed with this mass spectrometer. Examples, are C, G, J, M,
R, 5 and W. Hint--zselect the Prefix last.

b

Fig. 14.1.  Tips for installing a new mass spectrometer.
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7. Select “Thermoquest Finnigan ISODAT NT” for the “Analysis import format.”

8. Select “LIMS EA + TC/EA” for the “Sample export format.”

9. In the lower left panel, enable check boxes for “13C/12C”, “15N/14N”, “180/160”,
and “34S/32S.”

10. In the upper left panel, select “G” for the “Prefix of the most common sample
analyzed.”

11. In the upper right panel, enable the “Continuous-flow capability” check box.

12. Enable the “Store continuous-flow areas” check box.

13. Enable the “Check peak amplitudes” check box.

14. Select “<0.5 V Amplitude” for the “Min amplitude” so that users will be alerted by
LIMS when the amplitude of any peak is less than 0.5 V. Should the desired value not
be listed, users can add additional values (see Appendix D).

15. Select “>40 V Amplitude” for “Max amplitude” to alert users that an electrometer may
have saturated or may be close to saturating because a Thermo Scientific DELTA V PLUS
has 50-V electrometers. For a Delta Plus and a Delta XL, a more reasonable value
would be “>10 V Amplitude” because the electrometer outputs are less than 15 V.
Should the desired value not be listed, users can add additional values (see Appendix D).

16. For the “CF Ref Inj Gases” CO field enter “R-31,” which is the first CO reference
injection gas shown in Figure 12.7. LIMS will prompt the user for the 5"°C value of R-
31 (Fig. 14.2) and the 6'*0 value of R-31.

17. Add “R-6”, “R-117, “R-217, “R-26", and “R-16”, respectively, for “CO2”, “N2”,
“N207, “S02”, and “O2” continuous-flow reference injection gases.

18. Enable the “Dual-inlet capability” check box as Hercules has a dual-inlet.

19. Click “Save” to create the mass spectrometer in LIMS (Fig. 14.3).

ms |

'.o_. ) The delta 13C value of R-31 in the Table of References is 0.

You may edit it by clicking Special Features on the Main Menu, and
clicking References,

e A

Fig. 14.2.  Example of LIMS prompt when adding a continuous-flow reference injection gas.
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Mass Spec
List | 14|« |7H ] Edit Add  Delete | Close
General Information and Preferences [v - Continuous-flow capability
o B Data st CF Ref Inj Gases
ode: |H azt Edit | 542420017 7:44:05 AM ala storage
’_ | i H: ’7
Shaort name: |Hercu|es W Store continuous-flow areas
; Co: |R-31
“endor sefial number: |
. [ Check peak amplitudes coz (A6
Analysis import format: | Thermoguest Finnigan ISODAT NT [=] i :
Min amplituds: | <05 Amplitude =] Nz [R-11
Sample export format: |L|h-15 Ef + TC/EA E|
b4 ax amplitude: |>40°% Amplitud 0
Prefis of most comman sample analyzed: P ! MpIRIEe [ M20: [R-21
[ Check for mizging mazs spec analyzes when starting program 502 |R-26
[~ Require part numbers to be integers bebween 1 and 99 0z |\R-16
[ Require reference gaz name to be nteger between 1 and 266 Air:
[~ Store unexpected procedures, such as 13C dunng an 180 CH3CL
analyziz of water by eguilibration with CO2
Dual-inlet capability
Isotopes, Isotope Ratios, and CFCs to be H Datiintst eapalbili
Meazured
Choose all that apply
[ 2H/1H [ 17060 [ 384364
[ 3H W 120160 [ 403647
[~ 3He [ ZINes20Ne [ B1BEr/79Er
[ dHe [T Z2Mef20Me [ BEKBdkr
[~ 7Li/BLI [~ 205i/285i [~ UseDeflsotopel
[~ T1BA10B [ 335/325 [~ UzeDeflzatope?
[v 13CAH2C v 345,325 [~ CFC-11
[ 14C [ 3B5/325 [~ CFCa2
[ 15MA140 [~ 37CIA36RC [ CFC-113

Fig. 14.3. Example of a mass spectrometer created in LIMS having an analysis import format of “Thermoquest Finnigan ISODAT
NT” and having both continuous-flow and dual-inlet capability.
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A mass spectrometer can only be deleted if it has no analyses, that is if no analyses have been
imported or have been created manually using the “Add or Edit Analyses” by clicking “View /
Edit Information about Samples Analyses” on the LIMS main page (Section 27).

Some users may analyze “Air” in continuous-flow mode. In such a case, a continuous-flow
nitrogen- and oxygen-bearing gaseous reference material, presumably with prefix R, needs to be
created (see Section 12) and entered into the “CF Ref Inj Gases” field labelled “Air.”

For some mass spectrometers all isotopic analyses will be imported. In the event that one or
more analyses are not imported, LIMS can alert the user that analyses are missing if the “Check
for missing mass spec analyses when starting program” check box is enabled. The purposes of
the other check boxes and fields in the Mass Spec form are presented in Section 13.

A Remember that once data from a mass spectrometer has been imported into LIMS, that
instrument cannot be deleted!

14.2 Steps in ISODAT

In the following example, a Delta™ XP IRMS is set up for LIMS by assigning “X” as the LIMS
mass spectrometer code. Using ISODAT (version NT 1.50 or later):

1. Close all ISODAT windows that are open.

2. ISODAT is running in the background, even when all windows are closed. Right-click
the ISODAT icon in the taskbar in the lower right corner of the screen and select “Shut
Down” (Fig. 14.4) to fully close ISODAT.

3. When prompted to confirm the shutdown of ISODAT, click “Yes.”

4. Open the ISODAT Configurator program.

5. Once the application opens, select the “Options” tab and select “Global Settings” (Fig.
14.5), and a form will open (Fig. 14.6) with which one can edit the prefix of mass
spectrometer analyses, the “Start at No” value for analyses, color display preferences,
and the number of digits displayed when presenting results.

6. To edit the prefix of mass spectrometer analyses enter an upper case letter followed by a
hyphen in the “Prefix” field. For this example, enter “X-"" as shown in Figure 14.6. This
entry should be identical to the mass spectrometer ID in LIMS and must be unique in
LIMS. It is suggested that C, G, J, N, R, S, and W be avoided as they are used for
sample prefixes of the LIMS Our Lab ID. Additionally, it is suggested that I and O be
avoided to avoid confusion with 0 and 1.

7. Click “OK” to save the entry.
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Importing Thermo Scientific DELTA V PLUS analyses is the next step and is discussed in
Section 19.

aaaaa
........

Tl B9 B asTeM
Fig. 14.4. Menu shown after right-clicking the ISODAT icon in the taskbar.

:-'L' Isodat Configuration.iso - IsoConfigurator
File Edit Wiew | Options  Interfaces  Help

EW  System * =\fr
“D @ ﬁ Global Settings. ..

Configurations  Re-Register OCx, .,

|_] lsodat Confige  TEP/IP Settings...
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#-T Conflo V-TC/EA
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=0
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Fig. 14.5. Toolbar of the ISODAT Configurator.
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A If a hard drive or a computer is replaced, remember to set the “Prefix” and the “Start at No”
as soon as ISODAT is installed. It is critical that the value of the “Start at No” be greater
than any value in LIMS because all analyses of a mass spectrometer must be unique in
LIMS.

Global Settings |

— Analysiz (D

S IE Start at Mo Igmgg

— [rata Location

% Device dependend ™ Configuration dependend

— Data Presentation

Calar af Edited Y alues i |

—alue Farmats

MName Crigit= Fy
Intensity e’ -
R atic 7 -
Delta a -
Amplitude 0 7 gagme
Area G -
Badiground z -
-
— Colars
B Trace Color 1 hd
k anitaring
pdate Time I'I ooo
ak Cancel

Fig. 14.6.  Global Setting form of the ISODAT Configurator.
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15 Adding a Finnigan MAT Mass Spectrometer
15.1 Adding a Dual-inlet Finnigan MAT 251

The ISODAT data acquisition and control system of a MAT 251 saves isotope-data files as
Microsoft Works wks files. Because Microsoft Office 2007 and later versions do not import wks
files, these wks files need to be saved as Excel files so that they can be imported by LIMS.
Figure 15.1 displays an example of a dual-inlet file from a MAT 251 that has been saved as an
Excel file.

IZﬂ Finn_DlLxls [Compatibility Mode]
A B [ DIEF|G H|I|J(K L M O P Q R
1| |
2 V]
] e o e e e e e o S e e mm
4 date/time spec.- no. sample identie AT V] V] V]V] d-29/2828 ne 1 2 3 Ignore
g e e
& | Thu-Jun- 6-1996/08:22:51 18208 N-40/Aliquot 1 /9BO/Y-558 3 1 111 0.727493107 01.0)01438 Yes
7 | Thu-Jun- 6-1996/09:05:33 18207 N-42 //580//p-1194 8 3 1 111 1.721586704 0).0)03013 No
8 | Thu-Jun- 6-1996/09:35:44 18208 N-41/Aliquot 5 /580//5umolesair8 3 1 111 -2.854120076 010103639

Fig. 15.1.  Example Excel file created from a MAT 251 dual-inlet wks exported file.

In the following example, a MAT 251 DI-IRMS for (513C, (515N, and 5'0 measurements will be
created in LIMS. This example assumes that LIMS is connected to the
“Lakes Backend DB.accdb” backend database set up in Section 4.8. Before continuing, readers
should be fully familiar with Section 13.
1. On the LIMS main page click “Special Features.”
2. Click “Mass Specs” (or “Instruments” if a Picarro or Los Gatos Research laser
absorption spectrometer is installed).
Click “Add” and LIMS displays the message shown in Figure 15.2.
Click “OK.”
Enter “F” for the “Code” for this example.
Enter “Finnigan 251 for the “Short name” for this example.
Select “Thermoquest Finnigan ISODAT” for the “Analysis import format.”
In the lower left panel, enable check boxes for “13C/12C”, “15N/14N”, and
“180/160.”
9. In the upper left panel, select “G” for the “Prefix of the most common sample
analyzed.”
10. Enable the “Dual-inlet capability” check box.
11. Click “Set Thermoquest Finnigan ISODAT Default Column Headings,” which will

populate prompt to replace the existing headings. Click “OK” and the “Column
112
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Heading” will be updated.

12. Confirm that the analysis heading for each isotope-delta value is correct, that is, agrees
with values in heading of files to be imported. These column names are best guesses
and may need to be changed. For example, for §'°N imports, confirm that the value “d-
29/28” is the column heading in each dual-inlet 6"°N file to be imported. For example,
this entry occurs as cell L4 in Figure 15.1. If “d-29/28” is not correct, it is suggested
that the correct text entry in the cell identifying 6"°N results be copied and pasted.

13. Click “Save” to create the mass spectrometer in LIMS (Fig. 15.3).

Previous versions of LIMS, such as LIMS 9.101 (July 31, 2013) were able to import the major
ion beam values, interfering masses, and ion gauge values. These capabilities were seldom used,
and have been eliminated from this new version of LIMS. Should these importing capabilities be
needed, one only needs to retain LIMS 9.101 and run it in parallel with this later version of
LIMS in the same manner as one can connect both LIMS for Light Stable Isotopes and LIMS for
Lasers 2015 to the same backend database.

Add a mass spectrometer to LIMS ﬁ

Adding a mass spectrometer to LIMS requires some forethought. You need to
select a single letter code to represent the mass spectrometer, which must be
unique. Therefore, Eis already used by LIMS and is unavailable. You will probably
want to aveid selecting C, G, L J, M, O, R, 5, or W because these are used for
sample prefixes or could be confused with the numbers 0 and 1.

You will need to enter one or two words that will be appear in selection lists to
allow you to select your mass spectrometer. An example might be 'DuPont’ or
‘Betsy.'

You need to select the isotopes that will be analyzed with this mass spectrometer,
for example, H-2, C-13, M-15, 0-17, O-18, or 5-34

Although it is not required, you may want to identify the prefix of the type of

sample most often analyzed with this mass spectrometer. Examples, are C, G, J, N,
R, 5 and W. Hint--select the Prefix last.

e &

Fig. 15.2.  Tips for installing a new mass spectrometer.

% Finnigan mass spectrometer files that require the LIMS ISODAT import format can be
identified by the fact that they have no mass spectrometer prefix in the analysis number
column and “spec.- no.” or “Spec.-no.” appears in the analysis number column.
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F ™

Mass Spec
Lt | M|« F » M| Edit Add  Delete | Close
General Information and Preferences [ Continuous-flow capability
- L B Diata st CF Ref Inj Gazes
ode: [F Azt Edit:|5/2/2017 7:46:47 AM ala storage
,_ ! _ Hz:
Shart name: |Finnigan 251 [ Store continuous-flow areas
CO:
Wendor zerial number: |
o [~ Check peak amplitudes coz:
Analpsiz import format: |Thermoquest Fintigan [SODAT El i ltud
in amplitude: -
Sample export fomat: | = b ! L] 2
bt amplitude: .
Frefix of most common sample analyzed: b | El Me0:
[~ Check for missing mass spec analyses whenh starting program S0z
[ Require port numbers to be integers between 0 and 93 az:
[~ BRequire reference gaz name to be integer between 1 and 366 Ar:
[ Store unexpected procedures, such as 13C during an 180 EH3C:
analysis of water by equilibration with CO2
Dual-inlet capability
lzotopes, Isotope Ratios, and CFCs to be i Jipelnleleapahiliy
Meazured
Choose all that apply
[~ 2HAH [~ 170/M60 [ 38ar/36ar
 2H v 1804160 [ 404354 Spreadsheet column names
lzotop - Column Heading - Diezcription -
W 25 W 2 W ey 13C d-45/44 rique zingle line identifier in spreadsheet in
[~ 4He [~ 22Me/20Me [ 8EkrB4Kr ‘penultimate delta’ column-gensrally for dual i
[~ 7LiELi [~ 305i/285i [~ UserDeflzotopel
180 d-29/28 rique zingle line identifier in spreadsheet in”
™ 11808 ™ 335/325 ™ UseDeflsotopaz ‘penulimate delta' columm--generally for dual i
W 13CA2C [~ 345/325 [~ CFC-11
™ 14C ™ 365/325 ™ CFC-Z 180- 18160 rique single ing idertifier in spreadsheet in
" ater ‘penultimate delta’ colurmn for water--generally
W 15014 [~ 3¥CIA35C [~ CFC-113 e
Record: W ] { Search 4 »

Fig. 15.3. Example of a MAT 251 DI-IRMS created in LIMS.

& If a user needs to replace a computer or hard disk, the Spec No must be set during installation
to the next unique integer analysis number.

15.2 Adding Continuous-flow Capability

Some Finnigan MAT IRMSs have continuous-flow capability, enabling them to connect to EAs
or gas chromatograph combustion (GCC) peripherals. To add continuous-flow capability to the
IRMS shown in figure 15.3, perform the following steps:

1. Click “Edit.”

2. Enable the “Continuous-flow capability” check box.

3. Enable the “Store continuous-flow areas” check box.
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4. Because the IRMS has 6"°C, 6"°N, and 5'°0 capabilities, one can expect that at a
minimum CO; and N, continuous-flow reference injections gases will be needed. Enter
“R-6" for the “CO2” reference injection gas and enter “R-11" for the “N2” reference
injection gas. LIMS will display messages such as shown in Figure 14.2.

5. Click “Save” to add continuous-flow capability to the Finnigan 251 IRMS in LIMS

(Fig. 14.3).
Mass Spec
Lt | M|« F » M| Edit Add  Delete | Close
General Information and Preferences [+ Continuous-flow capability
CF Ref Inj Gases
Code: [F Last Edit[5/2/2017 7:48:00 &M Data storage T
Shart name: |Finnigan 251 v Store continuous-flow areas '
CO:
Wendor zerial number: |
o [~ Check peak amplitudes CO2: |R-6
Analysis import format: |Thermoquest Finrigan [SODAT El . .
bin amplitude: | L=l Mz (B
Sample sxport fomat: | = :
bt 2 annplitude: .
Frefix of most common sample analyzed: F | El Me0:
[~ Check for missing mass spec analyses whenh starting program S0z
[ Require port numbers to be integers between 0 and 93 az:
[~ BRequire reference gaz name to be integer between 1 and 366 Ar:
[ Store unexpected procedures, such as 13C during an 180 EH3C:
analysis of water by equilibration with CO2
Dual-inlet capability
lzotopes, Isotope Ratios, and CFCs to be i Jipelnleleapahiliy
Meazured
Choose all that apply
[~ 2HAH [~ 170/M60 [ 38ar/36ar
r 7 18060 [ AD&/36Ar Spreadzheet column names
lzotop - Column Heading - Diezcription -
W 25 W 2 W ey 130 d-45/44 rique zingle line identifier in spreadsheet in
[~ 4He [~ 22Me/20Me [ 8EkrB4Kr ‘penultimate delta’ column-gensrally for dual i
[~ 7LiELi [~ 305i/285i [~ UserDeflzotopel
180 d-29/28 rique zingle line identifier in spreadsheet in”
™ 11808 ™ 335/325 ™ UseDeflsotopaz ‘penulimate delta' columm--generally for dual i
W 13CA2C [~ 345/325 [~ CFC-11
™ 14C ™ 365/325 ™ CFC12 180- 18/16-0 Urique single ine identifier in spreadsheet in”
" ater fpgnu!timate delta’ column for water-generally «
b TBN/T4H [ 37U [ CRLTs Record: W 1ofd oM { Search L »

L

Fig. 15.4. Example of a MAT 251 having continuous-flow and dual-inlet capability.

This completes the installation of a Finnigan MAT IRMS. Importing Finnigan analyses is the
next step and is discussed in Section 20.
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16 Adding an Elementar/GV Instruments/Micromass Mass Spectrometer
having an lonVantage or MassLynx Data Acquisition and
Control System

16.1 Steps in LIMS

The IonVantage 4x, MassLynx 3.6, and MassLynx 4.0 data acquisition and control systems of
Elementar, GV Instruments, and Micromass UK Limited are fully compatible with LIMS.™ In
the following example, an IRMS having an IonVantage data acquisition and control system and
both continuous-flow and dual-inlet capabilities for 52H, 613C, 5" N, 5180, and 6°*S
measurements will be created in LIMS. This example assumes that LIMS is connected to the
“Lakes Backend DB.accdb” backend database set up in Section 4.8. Before continuing, readers
should be fully familiar with Section 13.

1. On the LIMS main page click “Special Features.”

2. Click “Mass Specs” (or “Instruments” if a Picarro or Los Gatos Research laser
absorption spectrometer is installed).

Click “Add” and LIMS displays the message shown in Figure 14.1.

Click “OK.”

Enter “M” for the “Code” for this example.

Enter “Minerva” for the “Short name” for this example.

Select “Micromass MassLynx” for the “Analysis import format.”

Select “IonVantage 1.1” for the “Sample export format.” If a user had an IRMS having

either a “MassLynx 3.6” or “MassLynx 4.0” data acquisition and control system,

“MassLynx 3.6” or “MassLynx 4.0” would be selected to create sample files with the

correct file format.

9. In the lower left panel, enable check boxes for “2H/1H”, “13C/12C”, “15N/14N”,
“180/160”, and “34S/32S”.

10. In the upper left panel, select “G” for the “Prefix of the most common sample
analyzed.”

11. In the upper right panel, enable the “Continuous-flow capability” check box.

12. Enable the “Store continuous-flow areas” check box.

13. For the CO “CF Ref Inj Gases” enter “R-31,” which is the first CO reference injection
gas shown in Figure 12.7. LIMS will prompt the user of the §"°C value of R-31 (Fig.
14.2) and the 6'0 value of R-31.

14. Add “R-17, “R-6”, “R-117, “R-217, “R-26”, and “R-16", respectively, for “H2”, “CO2”,
“N2”, “N20”, “S02”, and “O2” continuous-flow reference injection gases.

15. Enable the “Dual-inlet capability” check box.

16. Click “Save” to create the mass spectrometer in LIMS (Fig. 16.1).

© NN kW
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For some mass spectrometers all isotopic analyses will be imported. In the event that one or
more analyses are not imported, LIMS can alert the user that analyses are missing if the “Check
for missing mass spec analyses when starting program” check box is enabled. The purposes of
the other check boxes and fields in the Mass Spec form are presented in Section 13.

A Remember that once data from a mass spectrometer has been imported into LIMS, that
instrument cannot be deleted!

16.2 Steps in lonVantage or MassLynx 3.6 or 4.0

The IonVantage and MassLynx data acquisition and control systems are unique in that they can
transfer isotopic results to a LIMS backend database in real time. Instructions for setting up
IonVantage and MassLynx 3.6 or 4.0 for LIMS are found in section 4 of the “MassLynx 3.61
LIMS interface handbook,”™ created by Tim Brockwell (Micromass UK Ltd.) with assistance
from Len Wassenaar (when at Environment Canada, Saskatoon, Saskatchewan, Canada). Setting
up the LIMS interface is discussed in Section 5.3 of this handbook. This highly-detailed
handbook is provided as a file named “MassLynx-LIMS interface manual-SCN1022ib5.pdf” in a
folder named “Section 16 that accompanies this manual. If there are difficulties with the
installation, please contact tbcoplen@usgs.gov for suggestions on resolution of issues.

This completes installation of an IRMS with 52H, 5 C, 515N, 5180, and 6°*S measurement
capability and with an lonVantage data acquisition and control system. Importing lonVantage
analyses is the next step and is discussed in Section 21.
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Mass Spec
List | 1|« M > |v1] Edit Add  Delete | Close
General Information and Preferences [+ Continuous-flow capability
Code: [M Last Edit|5/2/2017 7:50:41 AM Data storage e Helif Ini Gases
Shart name: |Minewa W Store continuous-flow areas A2 |1
Wendor serial number:| CO:JR-31
Analyziz import format; |Micn:|rnass M aszlyrm E' COZ|R-E
Sample export format: [lonyantage 1.1 =] N2 |R-11
Prefis of most comman sample analyzed: M20: [R-21
[ Check for mizging mazs spec analyzes when starting program 502 |R-26
[~ Require part numbers to be integers bebween 1 and 99 0z |\R-16
[ Require reference gaz name to be nteger between 1 and 266 Air: "7
[~ Store unexpected procedures, such as 13C dunng an 180 CH3CL ’7
analyziz of water by eguilibration with CO2
Dual-inlet capability
Isotopes, Isotope Ratios, and CFCs to be H Datiintst eapalbili
Measured
Choose all that apply
W 2H/AH [ 170460 [ 384364
 3H [ 1804160 [ A04rS 3640
™ 3He [T 2INef20Ne [ B1Br/73Br
[ 4He [T Z2WNef20MNe [ BEKi/B4Kr
[~ 7Li/BLI [~ 205i/285i [~ UseDeflsotopel
[~ T1BA10B [ 335/325 [~ UzeDeflzatope?
W 13CAZC v 345/325 [ CFC-M
[ 14C [T 3E5/325 [~ CFC12
[ 15MA14K [~ 37CIA36C [~ CFC-113

Fig. 16.1. Example of a mass spectrometer created in LIMS having an IonVantage data system and having both continuous-flow
and dual-inlet capability.
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17 Adding a Mass Spectrometer having the “LIMS Abbreviated” Import
Format

17.1 The LIMS Abbreviated Import Format

The LIMS Abbreviated import format is the most flexible of all formats for importing
measurement results into LIMS. Isotope-measurement results (or results from other instruments)
are imported using an Excel file. The first row of the Excel file contains unique column headings
to identify data in each column. Rows two and greater contain the measured results to be
imported (Table 17.1). An Excel file can have as few as three data columns or more than a dozen
columns, depending upon the user’s needs. An example of an Excel file having the minimum
number of data columns (three) is shown in Figure 17.1.

An Excel file can contain optional columns as shown in Table 17.2. The user should pay
attention to the comments for each column heading in the right column of Table 17.2 because all
column headings cannot be used in every Excel file. For example, if “Procedure” appears, only
one delta-value column is allowed. “Area” should not be used if there are two delta-value
columns; instead, for each area columns, of which there can be two, use “Area All C”,

“Area All N”, etc., as appropriate for the isotope deltas being imported.

Table 17.1. Required data columns for the LIMS Abbreviated import format
[Column headings must be spelled exactly as shown and are case sensitive.]

Column heading Isotope Description and comments

code
Line Commonly 1, 2, 3, etc. Should be an integer.
OurLabID This is the ID LIMS assigns to samples upon login.

Note no spaces.

A delta or other value, which
can be any one of the

following:

Delta H-2 2 &’H

Delta C-13 3 o"C
Delta S-33 4 5’s
Delta N-15 5 O°N
Delta S-34 6 5*s
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Delta O-17
Delta O-18
Delta S-36
Delta Li-7
Delta B-11
Delta Si-30
Delta CI-37
C-14

H-3

He-3

He-4

Ar-38
Ar-40
Ne-21
Ne-22
Br-81
Kr-86
UserDeflso-1
UserDeflso-2
CFC-11
CFC-12
CFC-113

10
11
12
13
14
15
16
17
18
20
21
22
23
24
25
26
27
28
29

50
50
5°°s
o'Li
5'B
5°'si
5’Cl

5 Br

86K ¢

UDII (user definable isotope 1)
UDI2 (user definable isotope 2)
CFC-11

CFC-12

CFC-113
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@Tesﬂ..xlsx
A B C
1 |Line OurlablD Deltao-18[ |
2 50 W-99999 -25.66
3 51 W-44444 -4.23
4
Fig. 17.1.

Example Excel file having three columns that can be imported with the LIMS
Abbreviated import format.

Table 17.2. Optional data columns for the LIMS Abbreviated import format

[Column headings must be spelled exactly as shown and are case sensitive. CF,

continuous-flow. ]

Column heading

Comment

A delta or other value, which can be any of

the following that does not repeat another

column heading:

Delta H-2
Delta N-15
Delta O-18
Delta B-11
C-14

He-4
Ne-21
Kr-86
CFC-11

Mass Spec
Analysis

Peak

Delta C-13
Delta S-34
Delta S-36
Delta Si-30
H-3

Ar-38

Ne-22
UserDeflIso-1
CFC-12

Delta S-33
Delta O-17
Delta Li-7
Delta CI-37
He-3

Ar-40

Br-81
UserDeflso-2
CFC-113

Single-character mass spectrometer prefix.

This is an integer that typically increases by one
for each analysis number.

This is the peak number of a continuous-flow
(CF) analysis. An integer, 1, 2, 3, etc. For dual-
inlet analyses, it is always 1 if present.

Integer procedures code in LIMS. If there is a
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Procedure

Date-Time Analyzed

Port

Extraction ID

Comment

Amount
Amount Unit

MS Error

Ignore

Area

An area of a CF peak of the first delta value,
which can be any of the following:

Area AIl H Area All C Area AII N
Area All O Area All S Area All Si
Area All CI

An area of a CF peak of the second delta
value, if present, which can be any of the
following:

Area AIl H
Area All O

Area All C
Area All S

Area Al N
Area All Si

second delta value column, this column must be
omitted because LIMS cannot correlate it to the
appropriate delta value.

Date or date-time of the analysis in Microsoft
Office format.

Port, manifold, or tray location ID. Maximum
of 6 characters.

One of two analysis comments available to
users. Typically 20 characters maximum. Can
be used with Extractions (Sections 11, 19.2,
24.3, and 26).

The second of two analysis comments available
to users. Typically 32 characters maximum.

Mass of sample. Numeric value, i.e. 0.214.
Four character maximum; i.e., mg.

See list of integer LIMS mass spectrometer
error codes Appendix D).

True of false, —1 or 0, respectively. If —1 or
True, LIMS imports analysis, but does not use it
in calculations.

Area of a CF peak. Area is used when there is
only one delta value in the file.

Number such as 344. If this column is present,
the column “Area” should not be used.

Number such as 455. If this column is present,
the column “Area” should not be used. This
column should only exist if there is a second
delta value column.
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Area All CI

Component Component in a compound specific GC
combustion analysis.

Rt Retention time.

17.2 Adding an Elementar Mass Spectrometer having an lonOS Data System

The LIMS Abbreviated Import format can be used to import Elementar IonOS files once they
have been modified and saved as Excel files (see Section 22.2). This example shows how to add
an IRMS having 6"°C, 0"°N, and 6°*S capability that can import a continuous-flow Elementar
IonOS files. This example assumes that LIMS is connected to the “Lakes Backend DB.accdb”
backend database set up in Section 4.8. Before continuing, readers should be fully familiar with
Section 13.
1. On the main page of LIMS click “Special Features.”
Click “Mass Specs” and the Mass Spec form will open.
Click “Add” and LIMS will display an informational message (Fig. 15.2).
Click “OK.”
Enter “V” for the “Code” for this example.
Enter “Vulcan” for the “Short name” for this example.
Select “LIMS Abbreviated” for the “Analysis import format” and LIMS will display the
informational message in Figure 17.2.
8. Click “OK.”
9. Enable the “13C/12C”, “15N/14N”, and “34S/32S” check boxes.
10. Select “G” for the “Prefix of the most common sample analyzed.”
11. Enable the “Continuous-flow capability” check box.
12. Enable the “Store continuous-flow areas.”
13. Click “Save” and the Vulcan IRMS for 6"°C, §'"°N, and 6°*S importing of continuous-
flow Elementar [onOS files will be created (Fig. 17.3).
14. Click “Close.”

Nk wd

This completes the installation of a Elementar IRMS having an IonOS data system and an EA
having 6"°C, "°N, and 6>*S capability. Importing Elementar IonOS data files is the next step and
is discussed in Section 22.2.
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(ms (e |

I.-"'_"\-. The LIMS Abbreviated format can have as few as three celumns of data.
"W Line and OurlablID are required.
One ortwo (at most) of the following is required and must correspond

to the medium of the entry in the QurLabID celumn:

Delta H-2 Delta Li-7 Me-21

Delta C-13 Delta B-11 Me-22

Delta M-15 Delta 5i-30 Br-81

Delta O-17 C-14 Kr-86

Delta O-18 H-3 UserDeflso-1
Delta 5-33 He-3 UserDeflso-2
Delta 5-34 He-4 CFC-11
Delta 5-36 Ar-38 CFC-12
Delta CI-37 Ar-40 CFC-113

For example, a water sample can have only Delta H-2 and/or Delta O-18
columns,

In addition, the Excel spreadsheet can have any of the following data

celumns:
Mass Spec Date-Time Analyzed
Analysis Mo Area
Peak M5 Error
Procedure Ignore
Extraction ID Analysis Comment
Port
Amount
Amount Unit

Each column heading must be spelled exactly as shown above,

L% A

Fig. 17.2.  Tips for creating an instrument having the LIMS Abbreviated import format.
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Mass Spec

List | 14|« |ri] Edit Add  Delete | Close
General Information and Preferences [ Continuous-flow capability
Code: [\ Last Edit|5/2/2017 7:58:33 AM Data storage
Short name: |‘-.r"u||:an [ Store continuous-flow areas

Wendor gerial number: |
Analysis import format: |LIMS Abbreviated [=]
Sample export format: | [=]

Prefix af most common sample analyzed:

[~ Check for mizzing mass spec analyses when starting program

[~ Reguire port numbers to be integers bebween 0 and 99
[~ Require reference gaz name to be integer between 1 and 366
[~ Store unexpected procedures, such az 13C during an 180
analyziz of water by equilibration with CO2
Dual-inlet capability

Izotopes, |zotope Ratioz, and CFCz to be [ Dual-inlet capability
Meazured

Choosze all that apply

[~ 2HAH [ 170/160 [ 38Ar/364r

[ 3H [ 180160 [ 4047 364

[~ 3He [T 21Mes20Me [ B1Br/73Br

[~ d4He [T 22MelZ0Me [ BEK/B4kr

[~ 7Li‘BLi [~ 30507285 [~ UsgerDeflsotopel
[ 11BA108 [ 335/325 [ UserDeflsotoped
[v 13CA2C [ 345/325 [~ CFC-11

[~ 14C [T 3B5/325 [ CFC12

W 1BMA4N [ 37CIA3EC) [ CFC113

L8

Fig. 17.3.  Elementar IRMS having an IonOS data system for importing 6"°C, §"°N, and 6°*S data.
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17.3 Adding an Europa or Europa 20 20 Mass Spectrometer

The LIMS Abbreviated Import format can be used to import Europa and Europa 20 20 data files
after they have been modified and saved as Excel files (see Section 22.3). Europa and
Europa 20 20 data files are tab separated text files, commonly with the suffix txt or prn. If the
suffix of a file is “prn”, “prn” can be replaced by “txt” so that the file can be opened with Excel,
modified as needed, and saved as either an Excel xlIs or xIsx file. This example shows how to add
an IRMS having 6"°C, d"°N, and 0°*S capability that can import Europa and Europa 20 20 data
from an instrument having an EA. This example assumes that LIMS is connected to the
“Lakes Backend DB.accdb” backend database set up in Section 4.8. Before continuing, readers
should be fully familiar with Section 13.
1. On the main page of LIMS click “Special Features.”
Click “Mass Specs” and the Mass Spec form will open.
Click “Add” and LIMS will display an informational message (Fig. 15.2).
Click “OK.”
Enter “U” for the “Code” for this example.
Enter “Ulysses” for the “Short name” for this example.
Select “LIMS Abbreviated” for the “Analysis import format” and LIMS will display the
informational message in Figure 17.2.
Click “OK.”
Enable the “13C/12C”, “15N/14N”, and “34S/32S” check boxes.
10. Select “G” for the “Prefix of the most common sample analyzed.”
11. Enable the “Continuous-flow capability” check box.
12. Enable the “Store continuous-flow areas.”
13. Click “Save” and the Ulysses IRMS for 6"°C, §'"°N, and 6°*S importing of Europa and
Europa data will be created (Fig. 17.4).
14. Click “Close.”

N vk wd

This completes the installation of a Europa IRMS with EA having 6"°C, 6"°N, and 6°S
capability. Importing Europa and Europa 20 20 data is the next step and is discussed in Section
22.3.
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Mass Spec
List |1« [0 » M| Edit Add  Delete | Close
General Information and Preferences [v Continuous-flow capability
Code: U Last Edit |[5/2/2017 8:00:34 &M Data storage
Shart name: |L|I_l,lsses [v Store continuous-flow areas

Yendor gerial number: |
Analysiz impork format; |LIMS Abbreviated El
Sample expaort farmat; || =

Prefix of mozst commaon sample analyzed:

[~ Check for mizzing masz zpec analyzez when starting program

[~ Require port numbers to be integers bebween 0 and 93
[~ Require reference gas name to be integer between 1 and 366
[~ Store unexpected procedures, such az 13C during an 180
analyziz of water by equilbration with CO2
Dual-inlet capability

Izotopes. |zotope Ratios. and CFCsz to he [" Dual-inlet capability
Measured

Choose all that apply

[ 2HAH [~ 170/160 [T 384r/3BAr

[ 3H [ 180MED [ 404r/364

[~ 3He= [T 2IMef20Me [ B1Br/7SEr

[ 4H= [T 22Mef20Me [ BER/B4Kr

[~ 7Li“BLi [ 305142850 [T UserDeflzotopel
[~ 11B/10B [ 3354325 [ UserDeflzotopez
[+ 13CA2C [v 245/325 [ CFC-11

[ 14C [T 3B5/325 [ CFCA2

[ 1EMAT4R [~ 37CIA3ECI [ CFC113

Fig. 17.4.  Europa IRMS with the LIMS Abbreviated import format for importing 5"°C, §"°N, and 6°*S data generated using an EA.
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17.4 Adding a Micromass Optima Mass Spectrometer

The LIMS Abbreviated Import format can be used to import Micromass Optima “Micromass
0OS/2 v.1.67 CF” and “Micromass” data files after modification and saving as Excel files (see
Section 22.4). These Optima data files are csv text files with commas as text qualifiers. This
example shows how to add an IRMS having §"°C, §"°N, and 6**S capability that can import
Optima data from an instrument having an EA. This example assumes that LIMS is connected to
the “Lakes Backend DB.accdb” backend database set up in Section 4.8. Before continuing,
readers should be fully familiar with Section 13.

1.

Nk v

10.
11.
12.
13.

14.

On the main page of LIMS click “Special Features.”

Click “Mass Specs” and the Mass Spec form will open.

Click “Add” and LIMS will display an informational message (Fig. 15.2).

Click “OK.”

Enter “K” for the “Code” for this example.

Enter “Kali” for the “Short name” for this example.

Select “LIMS Abbreviated” for the “Analysis import format” and LIMS will display the
informational message in Figure 17.2.

Click “OK.”

Enable the “13C/12C”, “15N/14N”, and “34S/32S” check boxes.

Select “G” for the “Prefix of the most common sample analyzed.”

Enable the “Continuous-flow capability” check box.

Enable the “Store continuous-flow areas.”

Click “Save” and the IRMS for 6"°C, 6*°N, and 6**S importing of Optima data will be
created (Fig. 17.5).

Click “Close.”

This completes the installation of a Optima IRMS with EA having 6"°C, 6"°N, and 6°*S
capability. Importing Optima data is the next step and is discussed in Section 22.4.
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Mass Spec

List ||« K »|m]

Edit

Add

Delete

Close

General Information and Preferences

Code: IK_

Last Edit:|5/2/2017 8:03:52 A

Shart name: |Kali

Yendor zenal number: |

Analysiz impart format; |L|MS Abbreviated E|

Prefix of most common zample analyzed:

[~ Check for mizging mazs gpec analyzes when starting program
[~ Require part numbers to be integers bebween 0 and 99
[ Require reference gaz name to be integer between 1 and 366

[~ Store unespected procedures, such az 13C dunng an 180
analysiz of water by equilibration with CO2

lzotopes. |sotope Ratioz, and CFCs to be
Measured
Chooze all that apply

[~ 2HAH [ 170/160 [ 38Ar/36A

[ 3H [~ 180/160 [ A0Ar/364

[ 3He [T 21Mef20Me [~ S1Br/79Br

[ 4He [T 22Mef20Me [ 8EKr/B4K:

[~ FLifELi [~ 30Si 285 [ UserDeflzotopel
[ 11BA10B [ 335/325 [~ UserDeflzotope
W 13CAZC [ 345/325 [~ CFC-11

[~ 14C [ 3B5/325 [~ CFC12

W+ 18MA44 [ 3FCIA35C0 [ CFC-113

Sample export format: | [=]

[+ Continuousz-flow capability

Data storage

v Store continuouz-flow areas

Dual-inlet capability
[~ Dual-inlet capability

L%

A

Fig. 17.5.
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17.5 Adding a Nu Instruments Mass Spectrometer

The LIMS Abbreviated Import format can be used to import data files after their modification

from a

Nu Instruments IRMS, such as the Perspective. Nu Instruments data files are comma

separated variable (csv) files. This example shows how to add an IRMS having ¢°C, §"°N, and
5°*S capability that can import Nu Instruments data from an IRMS having an EA. This example
assumes that LIMS is connected to the “Lakes Backend DB.accdb” backend database set up in
Section 4.8. Before continuing, readers should be fully familiar with Section 13.

1.

Nk wDd

10.
11.
12.
13.

14

On the main page of LIMS click “Special Features.”

Click “Mass Specs” and the Mass Spec form will open.

Click “Add” and LIMS will display an informational message (Fig. 15.2).

Click “OK.”

Enter “P” for the “Code” for this example.

Enter “Pegasus” for the “Short name” for this example.

Select “LIMS Abbreviated” for the “Analysis import format” and LIMS will display the
informational message in Figure 17.2.

Click “OK.”

Enable the “13C/12C”, “15N/14N”, and “34S/32S” check boxes.

Select “G” for the “Prefix of the most common sample analyzed.”

Enable the “Continuous-flow capability” check box.

Enable the “Store continuous-flow areas.”

Click “Save” and the IRMS for §'°C, §'"°N, and >*S importing of Nu Instruments data
will be created (Fig. 17.6).

. Click “Close.”

This completes the installation of a Nu Instruments IRMS with EA having §"°C, 6"°N, and 6°*S
capability. Importing Nu Instruments data is the next step and is discussed in Section 22.5.
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Mass Spec

List | [« P »|m] Edit | Add  Delete | Close
General Information and Preferences v Continuous-flow capability
Code: [P Last Edit:[5/2/2017 B:06:15 AM Data storage
Shert name: |Pegasus v Store continuous-flow areas

Wendor senial humber: |

Analysiz import format; |LIMS Abbreviated E|
Sample export format: || (=]

Prefiz of most cormmon sample analyzed:

[~ Check for migzing mass spec analyzes when starting program

[~ Require port numbers ta be integers between 0 and 93

[~ Require reference gas name to be integer between 1 and 366

[~ Store unexpected procedures, such az 13C duning an 180
analyziz of water by eguilibration with CO2

Dual-inlet capability

Izotopes, Isotope Ratios, and CFCs to be R

Meazured
Choosze all that apply

[ 2HAH [ 1704160 [ 38Ar/3R4

— 3 [ 1804180 [ 4044364

™ 3He [T 2IMe/20MNe [T B1Br/79Br

[ 4He [T 22Mes20Me [ BER/B4Kr

[~ 7Li/BLi [~ 3205i/285: [~ UserDeflzotopel
[~ MEALOE [ 335/325 [~ UszerDeflsotopez
W 13CAH2C W 345/325 [~ CFC-1

[~ 14C [T 3B5/325 [ CFC2

W 15k 40 [~ 37CIA3BC [ CFC-113

Fig. 17.6.  Nu Instruments IRMS with the LIMS Abbreviated import format for importing 0'°C, 6'°N, and 5°*S data generated using
an EA.
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17.6 Adding a Sercon Mass Spectrometer

The LIMS Abbreviated Import format can be used to import Sercon data files after they have
been modified and saved as Excel files (see Section 22.6). Sercon data files commonly are tab

separated text files having the suffix prn. Because the latest versions of Excel do not recognize
files with the prn suffix, the suffix can be changed to txt or the file can be opened with an older
version of Excel (2007 and earlier). This example shows how to add an IRMS having §"°C, 6N,

and 5

S capability that can import Sercon data from an instrument having an EA. This example

assumes that LIMS is connected to the “Lakes Backend DB.accdb” backend database set up in
Section 4.8. Before continuing, readers should be fully familiar with Section 13.

1.

Nk wd

10.
11.
12.
13.

14

On the main page of LIMS click “Special Features.”

Click “Mass Specs” and the Mass Spec form will open.

Click “Add” and LIMS will display an informational message (Fig. 15.2).

Click “OK.”

Enter “A” for the “Code” for this example.

Enter “Artemis” for the “Short name” for this example.

Select “LIMS Abbreviated” for the “Analysis import format” and LIMS will display the
informational message in Figure 17.2.

Click “OK.”

Enable the “13C/12C”, “15N/14N”, and “34S/32S” check boxes.

Select “G” for the “Prefix of the most common sample analyzed.”

Enable the “Continuous-flow capability” check box.

Enable the “Store continuous-flow areas” check box.

Click “Save” and the IRMS for 6"°C, 6"°N, and 6°*S importing of Sercon data will be
created (Fig. 17.7).

. Click “Close.”

This completes the installation of a Europa IRMS with an EA having 6"°C, §"°N, and 6°*S
measurement capability. Importing Sercon data files is the next step and is discussed in Section

22.6.
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Mass Spec

List | 14|« »|m] Edit Add  Delete | Close
General Information and Preferences v Continuous-flow capability
Code: I.-f‘-._ Last EditlEJ"z.-sz 780925 Ak Data storage
Shaort nare: |.-’-'«rtemis v Store continuous-tlow areas

Wendor zenal number: |
Analyziz import format; |LIMS Abbreviated (=l
Sample export format; | [=]

Prefix of most common zample analyzed:

[~ Check for migzing mass spec analyzes when starting program

[~ Reguire port numbers to be integers between 0 and 59
[ Require reference gas name to be integer between 1 and 366

[ Store unexpected procedures. such az 13C during an 180
analyziz of water by equilibration with CO2

Dual-inlet capability
Isotopes. |sotope Ratios. and CFCs to be W e i ey
Measured
Choosze all that apply

— 2HAH [ 1704160 [ 38Ar/364r

[ 3H [ 1804160 [ 404r/ 3640

[ 3He [T 21Mes20Me [ B1Br/79Br

[ 4He [T 22Ne 20Me [ BEK/BdK:

[ 7Li‘ELi [~ 305i/285i [~ UserDeflsotopel
[~ 11B/A0B [ 3357325 [~ UserDeflzotope2
W 13CH2C W 3454325 [ CFC-11

[ 14C [~ 365/325 [~ CFC12

[ 15MA4M [ 37CLA35C0 [~ CFC-113

Fig. 17.7.  Sercon IRMS with the LIMS Abbreviated import format for importing 6'°C, 6'°N, and 5°*S data generated using an EA.
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17.7 Adding a Carbon-14 Scintillation Counter

This example shows the flexibility of the LIMS Abbreviated import format for importing data
from instruments other than light-element IRMSs. In this example, a carbon-14 counter uses the
simplest LIMS Abbreviated import consisting of an Excel file having only three columns
(“Line”, “OurLabID”, and “C-14"). This example assumes that LIMS is connected to the
“Lakes Backend DB.accdb” backend database set up in Section 4.8. To add a carbon-14

counter:

1.
2.
3.

12.
13.
14.

15.
16.
17.
18.
19.

20.
21.

22.

On the main page of LIMS click “Special Features.”

Click “Media” to investigate whether a medium for carbon-14 exists in the database.
Click “List” and scroll through the existing media to determine if a carbon-14 medium
exists and to identify an unused code for a carbon-14 medium. Note that code 140 is
available in a newly-opened backend database for a new laboratory.

Assuming the user is using a fresh backend database for a new laboratory in which no
carbon-14 media exist, click “Add” and LIMS displays the message shown in

Figure 17.8.

Click “OK.”

Enter “140” for the “Medium Code” for this example.

Enter “14C-bearing material” for the “Medium Description.”

Enter “14C” for the “Abbr.”

Enable the “14C” check box.

Select “G --> General” for the “Our Lab ID Prefix” for this example.

. Click “Save” and LIMS prompts the user with the message in Figure 17.9 to add this

medium to the laboratory’s Excel sample submission file used by clients (see
Section 7.5).
Click “OK” and LIMS displays the new carbon-14 medium (Fig. 17.10).
Click “Close” to close the form.
Click “Procedures” to add a new procedure code for carbon-14 analyses, and LIMS
displays the ranges of procedure codes for each medium (Fig. 6.3).
Note that “14C” procedures must lay in the interval 1400 to 1499.
Click “OK” and the Procedure Codes form opens.
Click “Add” to add a new procedure code.
Enter “1400” for the “Code” for this example, and LIMS prompts that a procedure code
for “14C” is being entered.
Enter “14C prep and analysis” in the Description field for this example. The “Amount
of Sample” field is for information only and is not required by LIMS. Leave it blank.
Click “Save” and LIMS shows the newly-created procedure (Fig. 17.11). Click “Close.”
To link the new medium to the new procedure click “Low Procedures” and the Low
Procedure Codes form opens.
Click “Add” and select “140 --> G [14C] 14C-bearing material” for the “Medium.”
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23.
24.

25.

26.

Select “1400 --> 14C prep and analysis” for the “Low Procedure” code.

Although not strictly needed, set the “Default” entry to “*” to identify to LIMS that this
default code of 1400 should be used by LIMS for medium 140 in case additional
carbon-14 procedures are added.

Click “Save” and LIMS displays the linkage of the new carbon-14 medium and
procedure (Fig. 17.12).

Click “Close.”

If a user needs a medium with two isotopes with carbon-14 as the isotope with the higher isotope
number (see Tables 6.2 or 17.1), the user would link the carbon-14 medium and procedure using
the “High Procedure Codes” form (see Appendix C).

Once the medium, procedure code, and linkage between the medium and procedure code has
been established, the “mass spectrometer” can be created:

Sk =

o ©

10.
1.

Click “Mass Specs” and the Mass Spec form will open.

Click “Add” and LIMS will display an informational message (Fig. 15.2).
Click “OK.”

Enter “B” for the “Code” for this example.

Enter “Beta” for the “Short name” for this example.

Select “LIMS Abbreviated” for the “Analysis import format” and LIMS will display the
informational message in Figure 17.2.

Click “OK.”

Enable the “14C” check box.

Select “G” for the “Prefix of the most common sample analyzed.”

Click “Save” and the carbon-14 “Mass Spec” will be created (Fig. 17.13).
Click “Close.”

This completes the installation of a carbon-14 scintillation counter. Importing carbon-14 data is
the next step and is discussed in Section 22.7.

e

LIMS

S5

Hint--select the Prefix last.

A

Fig. 17.8.  LIMS prompt to enter the Prefix of the Our Lab ID last.
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[1ms [ |

If you are using a LIMS Excel sample submission file for your clients, be sure to
edit this medium in the worksheet titled ‘Media',

e A

Fig. 17.9. LIMS prompt to add medium to laboratory’s sample submission file.

Media

List | 14]« |20 » |m] Edit | Add | Delete | Close |

tedia are the types of samples analyzed in the laboratory. Each medium
may be azzigned up to bwo izotopez. |F a sample needs to be analyzed
for three izotopes, such az for 13C, 158, and 345, it must be logged into
LIMS twice uzing bwao different media codes.

General Information

Medium Code: |‘I 40

M edium Description: |‘I AC-bearing material
Our Lab D Prefie: |G --» General =l
Abbr: [T4C

Izotopes. lzotope Ratioz, and CFCsz to be Measured
Chooze Two

[ 2HAH [ 1BA0E [ 180/160 [T 345/325 [~ S1Br/73Er [ CFC2
[ 3H [T 13CA2C [ 21WNe/20Me [ 365/325 [ BEkKr/34kr [ CFC-113
[ 3He [V 14C [T 22Mef20We [ 3¥CI35C [ UserDeflzotope

[~ 4He [ 15MA4M [ 3050428510 [~ 3BArM3EAr [~ UserDeflzotope?
[~ FLifELI [T 170460 [ 3354325 [ ADAL 3B [ CFC-1

L

Fig. 17.10. Newly-created carbon-14 medium.
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Procedure Codes

List | 4|« [ »|0] Edit Add | Delete | Close

Samples are prepared and analyzed uzsing set analytical methods or procedures.
After a new procedure iz added, it must be linked with media using the low procedure code

ar high procedure code forme. Select Special Features from the Main Menw, and zelect
Low Procedures or High Procedures.

General Information

Code: [1400 Last Edit: |5/2/2017 8:17:57 &AM

Deseription: [14C prep and analysis

Arnount of 5ample; | |

|zotope Code;

L A

Fig. 17.11. Newly-created carbon-14 procedure.

Low Procedure Codes

List | M)« [40:740 » | M Edit Add Delete Close

I1zing the low procedure table, one can link the low izotope of a medium with any allovwed
procedure. Each procedure needs to be linked with at leazt one medium, and can be
linked to several media.

The uzer can designate the default low procedure code for any medium by zetting 'Default’
to an asterizk.

General Information

ey 11401400 Lazt Edit: |5£2£2EI1 FE2215 aM

Medium{140 > G [14C] 14C-bearing material

Low Procedure1400 - 14C prep and analysis =

Default:EEI

e o

Fig. 17.12. Low Procedure Codes form showing the linkage between the new carbon-14
medium and procedure.
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Mass Spec

Lt |M[«[T » M|

Edit

Add

Delete

Close

General Information and Preferences

Code: [B

Laszt Edit: |5£2£2D1 782331 AM

Shaort name: [Beta

Wendor zerial number: |

Analysis import format: |L|MS Abbreviated EI

Prefix of mozt common sample analyzed:

[~ Check for missing mass spec analyses whenh starting program
[ Require port numbers to be integers between 0 and 93
[~ BRequire reference gaz name to be integer between 1 and 366

[ Store unexpected procedures, such as 13C during an 180
analysis of water by equilibration with CO2

lzotopes, Isotope Ratios, and CFCs to be
Meazured
Choose all that apply

[ 2HAH [~ 1704160 [ 3B&r/364r

[~ 3H [~ 180160 [ A04r/36ar

[T 3He [T 21Mef20Me [ B1Br/79Br

[ 4He [T 22Ne/20Ne [ BEK/B4Kr

[~ 7Li/BLi [~ 30Si/285i [~ UserDeflsotopel
[~ 118108 [~ 3357325 [~ UserDeflzotope2
[~ 13CAZC [~ 345/325 [~ CFC-11

W 14C [ 3B5/325 [~ CFC12

[~ 15M/T4M [~ 3¥CIA3EC [~ CFC-113

Sample sxport fomat: | =

[~ Continuous-flow capability
Data storage

[~ Store continuous-flow areas

Dual-inlet capability
[~ Dual-inlet capability

L

Fig. 17.13. Carbon-14 “Mass Spec” using the LIMS Abbreviated import format.
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18 Adding a Mass Spectrometer having the “LIMS Default” Import Format

The LIMS Default import format is a Microsoft Access file (either mdb or accdb) having one
table named “tbl_IsotopicResults,” which has fields shown in Figure 18.1, which are described in
Table 18.1. Table 18.1 is provided to enable IRMS manufacturers to create data files that can be
imported easily by LIMS users. In the following example, an IRMS having both continuous-flow
and dual-inlet capabilities for 5H, 61°C, 6N, %0, and 6°*S measurements will be created in
LIMS. This example assumes that LIMS is connected to the “Lakes Backend DB.accdb”
backend database set up in Section 4.8. Before continuing, readers should be fully familiar with
Section 13.

1. On the LIMS main page click “View Projects -->.”

2. Click “Mass Specs” (or “Instruments” if a Picarro or Los Gatos Research laser
absorption spectrometer is installed).
Click “Add” and LIMS displays the message shown in Figure 14.1.
Click “OK.”
Enter “Z” for the “Code” for this example.
Enter “Zeus--LIMS Default” for the “Short name” for this example.
Select “LIMS Default” for the “Analysis import format” and LIMS will display the
informational message in Figure 18.2.

NV AW

£ thl_IsotopicResults
Field Mame Data Type

rstr_MassSpec Text
str_VendorMSID Text
Ing_Analysis Mumber
Ing_PeakMNumber Mumber
rstr_Prefix Text
ring_Sample Mumber
str_AliguotiD Text
str_Port Text
str_Std Text
dat_Analyzed Date/Time
str_Comment Text
dbl_Amount Mumber
str_AmountUnit Text
int_Procedure Mumber
dbl_PenultimateDelta Mumber
rint_Error Mumber
ysn_lgnore Yes/No

Fig. 18.1.  Fields in the table “tbl IsotopicResults” of the Microsoft Access file of the LIMS
Default import format.
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Table 18.1. Fields in the table “tbl IsotopicResults” of a Microsoft Access file having the
LIMS Default import format.

Field

Description

rstr MassSpec
str VendorMSID

Ing_Analysis

Ing PeakNumber

rstr_Prefix

rlng_Sample

str_ AliquotID

str Port

str_Std

dat_Analyzed

st Comment
dbl_Amount

str AmountUnit
int_Procedure
dbl_PenultimateDelta
rint_Error

ysn_Ignore

Single letter mass spectrometer code or ID.

Mass spectrometer serial number or vendor ID number. Does not need
to be supplied if rstr MassSpec is supplied.

Analysis number. Unique interfere that should be generated by the
mass spectrometer and printed on analysis report.

Peak number. Acceptable values are 1 to 999. Default value for dual-
inlet IRMS analyses is 1.

Single letter sample prefix: C, G, J, N, R, S, or W. Together with
rlng_Sample forms the Our Lab ID.

Integer with sample number. Together with sample prefix, this forms
the Our Lab ID, e.g. W-12344.

Aliquot identification. Also identified as Extraction ID.

Name or identifier of the sample port or tray ID on the preparation unit,
manifold, carousel, etc.

Name or identifier of the working standard if a dual-inlet file; if a
continuous-flow file, “0” signifies a sample peak and “1” signifies a
continuous-flow reference injection peak.

Date and time sample analysis of this peak is begun. Generally
increments for each peak.

Comment

Amount of sample

Unit of amount

Procedure code used to analyze sample
Penultimate delta value

Error code. Default value is 0.

Default value is No. Mass spectrometer can set this field to Yes if it can
determine that isotopic analysis is unsatisfactory and should not be
included in LIMS calculations of the final delta value.
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10.

11.

12.

13.

14.

15.

16.

17.
18.

Click “OK.”

Select “LIMS Default” for the “Sample export format.”

In the lower left panel, enable check boxes for “2H/1H”, “13C/12C”, “15N/14N”,
“180/1607, and “34S/32S”.

In the upper left panel, select “G” for the “Prefix of the most common sample
analyzed.”

Enable the check box “Check for missing mass spec analyses when starting program”
because in this example we want LIMS to alert us of any missing analyses—LIMS will
check for missing analyses when LIMS is started (opened).

In the upper right panel, enable the “Continuous-flow capability” check box.

Enable the “Store continuous-flow areas” check box.

For the CO “CF Ref Inj Gases” enter “R-31,” which is the first CO reference injection
gas shown in Figure 12.7. LIMS will prompt the user of the 5"°C value of R-31 (Fig.
14.2) and the 6'0 value of R-31.

Add “R-17, “R-6”, “R-117, “R-217, “R-26", and “R-16", respectively, for “H2”, “CO2”,
“N2”, “N20”, “S02”, and “0O2” continuous-flow reference injection gases.

Enable the “Dual-inlet capability” check box.

Click “Save” to create the mass spectrometer in LIMS (Fig. 18.3).

LIMS

2]

@ The LIMS Default format imports data from an Access mdb or accdb
"W file. This format is described in *A Guide for the Laboratory information

Management Systern (LIMS) for Light Stable Isotopes--Versions 7 and &:
L5, Geological Survey Open-File Report 0345, see page 108, Since that
publication, ‘Amount’ and 'Amount Unit' fields are accommodated by
LIMS for Light Stable Isotopes with this format.

This report is online at

http://water.usgs.gov/software/code/gecchemical/lims/doc/of 00345,
pf

L

Fig. 18.2.  LIMS Default import format informational message.
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Mass Spec
Lt |M|«[ 2 || Edit Add  Delete | Close
General Information and Preferences ¥ Continuous-flow capability
CF Ref Inj Gases
Code: 7 Last Edit:[5/2/2017 8:25.44 &M beln elerene h2: [
Short nanne; |Zeus [¥ Store continuous-flow areas o FF
Wendor serial number ||
Analysiz import format: |L|MS Ciefault = COZ: k-6
Sample export format: [LIMS Default (=] NZ2: |R-11
Frefix of most common sample analyzed: MNeO: |R-21
W Check for missing mass spec analyses when starting program 502 |R-26
[ Require port numbers to be integers between 0 and 93 0z |R-16
[~ BRequire reference gaz name to be integer between 1 and 366 Ar: li
[ Store unexpected procedures, such as 13C during an 180 EH3C: li
analysis of water by equilibration with CO2
Dual-inlet capability
lzotopes, Isotope Ratios, and CFCs to be i Jipelnleleapahiliy
Meazured
Choose all that apply
v 2HAH [~ 170/60 [ 38A/36Ar
™ 3H ¥ 1804160 [ ADAN/3B&r
[T 3He [T 21Mef20Ne [ S1Br/73Er
[ 4He [ 22Mef20Ne [ 86Kr/B4kr
[ 7LisELi [ 308i/285i [~ UserDeflsotopel
[~ 118108 [~ 3357325 [~ UserDeflzotope2
¥ 13CA2C V¥ 345/325 [~ CFC-11
[ 14C [ 365/325 [~ CFC12
W 18M14N [~ 3FCI/3EC [~ CFC-113
Fig. 18.3.  IRMS with the LIMS Default import format for importing 5°H, §"°C, 6"°N, 6'*0,
and 5°'S data.

This completes installation of an IRMS with &H, 6°C, "N, 60, and 5**S measurement
capability and with a LIMS Default import format. Importing IRMS analyses is the next step and
is discussed in Section 23.
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19 Importing Data from a Thermo Scientific/Thermoquest/Finnigan Mass
Spectrometer having ISODAT NT or Later Data System

19.1 General Comments

Users will perform isotopic analyses of samples on their Thermo Scientific, Thermoquest, or
Finnigan IRMS, which commonly is connected to a peripheral, such as an EA, a thermal-
conversion EA (TC/EA), or/and a GasBench. An EA uses high temperature combustion to
convert a sample to N,, CO,, and SO, for subsequent 6'°N and (or) 6"°C and (or) 5**S analysis by
an IRMS. A TC/EA uses high temperature pyrolysis to convert a sample to H, and CO for 6H*
and/or 50'® analysis by an IRMS. Several examples are given in Section 19. Figure 19.1 is an
example of an ISODAT 2.5 carbon- and nitrogen-isotope analysis from an IRMS having an EA.
Figure 19.2 is an example of an ISODAT 2.5 oxygen-isotope analysis from an IRMS having a
TC/EA. Figures 19.1 and 19.2 have a number of features in common. They both have columns
for peak number, retention time, area, and isotope-delta value. One of the continuous-flow
reference injection data rows is identified by an asterisk (*) following the peak number entry. For
example, in Figure 19.1 this is shown as “2*” and in Figure 19.2 as “3*.”

& Mzaoms W 45044 W a5194
o 41
i
14
2
L I - — '
4000+
sy M= Mz [ %! W as W T e
= 30004 | N
£ 25001
o - 26,20 1,78
i Sty 20879
g 15004
£ 10004
00 .
0 SR |
T T T T T
100 200 200 400 SO0
Tire [=]
M2 C02 || Infos || Errors | Sequence Line
Feak | Rt End Wifidth | Ampl. 228 [ Ampl. 20 | BGD2ZE | BGD 20 | Area All | Amt% rd Z2OM2/2ZENZ | d 20M2/22NZ | d
Mr. =] [=] [£] [m] [m] [m] [m%] =] [%] [per mil] [per mil] A5HMA4N
s NZ_zero ws. AirN2 [per mil]
g, Ai-H2
1 253 42.9 2048 (1503 1112 20.1 G0.2 27.838 | 126987552 0.039 0.039 0.039
2% a1.8 az8 211 1511 11418 889 G696 28147 | 138013627 0.000 0.000 0.000
3 2088 | 2539 g62.7 1194 ara 8.7 G694 16.954 | 83131501 G240 -6.340 G240

Fig. 19.1.

Example ISODAT 2.5 §"°C and 0"°N analysis of an IRMS having an EA. The first
two peaks are N, continuous-flow reference injections peaks. The third and fourth
peaks are the N, and CO, peaks, respectively, of the sample. The last two peaks are
CO, continuous-flow reference injections peaks.
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1204 M z0m2s
1.15 N
1.10
=]
& 105
= 1004
0.95-
0.90
song| M 28 =] [N
43.07 &7.00 127.70
4000 — —
s R e (R
= —
E 30004
&
G
=
£ 20004 337 54
1000+ \-
0 T
T T T T T
100 200 300 400 500
Time [5]
co |Infos I Ertars I Sequence Line
Peak Nr. [ Statt [Rt [width [ BeD 28 | BeD 20| BGD 30 [Area Al [dz0comeco d 13CH2C | R 180460 | 4 120460
[=] [=] [=] [m] [m] [m] [v=] [per mil] [per mil] [per mil]
ws, WPDB WSMOW | vz, VFDB ws. WEMOW
1 276 |41 |240 |2257 |2452 |3585 | 71730443 |-11.008 51024 | 0.0010832 | 10072
H 673 880 254 [2262 2473 |3601 | 71.734314|-0.456 51222 | 0.0019865 | -0.330
3" 107.2( 1277|251 2265 |2475 |3600 |71.876030|-8526 50800 [ 0.0019884 | -8.400
4 311.4|3375(810 [366 |z82  |1680 |20420030|14.054 25065 | 0.0020335 | 14.126

Fig. 19.2.  Example ISODAT 2.5 §'°0 analysis of an IRMS having a TC/EA. The first three
peaks are CO continuous-flow reference injections peaks. The last peak is the CO
peak of the sample.

Users need to export their measurement results to an Excel file, and the Excel file data is
imported into LIMS for blank correction, normalization to isotope-delta scales, and reporting to
clients. If continuous-flow data are imported and masses are available, users can determine
element mass fractions (concentrations) with LIMS. To import continuous-flow results into
LIMS, the Excel file must contain the eight data columns listed in Table 19.1. To import dual-
inlet result, the Excel file only needs the six data columns listed in Table 19.2. Table 19.3 lists a
few of the many fields that can be imported by LIMS. Retention time and component are
important for compound specific GC combustion analyses, and importing these files is discussed
in Section 32.

The gas configuration (Tables 19.1 and 19.2) is required for both continuous-flow and dual-inlet
analyses. The backend database for a new laboratory contains the gas configurations (Gas Types)
AIR, CO, CO,, Hy,H,0, N», N,O, NO, O,, SFs, SiF4, SO, and SO,. If a new gas configuration is
needed, it can be added by clicking Special Features on the main page, clicking Gas Types, and
entering the new gas configuration.
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Table 19.1. Required fields in an Excel file of continuous-flow data for importing into LIMS.

Field Description

Analysis Single letter mass spectrometer code and an integer, e.g. H-12445.
Identifier 1 (or Contains the Our Lab ID at a minimum, e.g. G-1013.

Identifier 2)

Gas configuration For example, CO2, N2, SO2, etc.

Is CF reference? Typically 1 for true indicating that a row is a measurement of a
continuous-flow reference injection gas, and 0 for false indicating that
it is not.

Peak number An integer between 1 and 999.

Date-time Date-time of analysis; e.g. “2009/03/06 10:27:45.”
Area All Sum of continuous-flow areas (volt seconds).
Isotope-delta value For example, —5.238

Table 19.2. Required fields in an Excel file of dual-inlet data for importing into LIMS.

Field Description

Analysis Single letter mass spectrometer code and an integer, e.g. H-12445.
Identifier 1 (or Contains the Our Lab ID at a minimum, e.g. G-1013.

Identifier 2)

Gas configuration For example, CO2 or N2.

Date-time Date-time of analysis; e.g. “2009/03/06 10:27:45.”

Dual-inlet reference ~ For example, “R-8 Tank O2.”

name

Isotope-delta value For example, —5.238
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Table 19.3. Selected optional fields in an Excel ISODAT file that can be imported into LIMS.

Field Description

Line Sequence line number

Amount Amount of sample

Amount unit For example, mg.

Port Name or identifier of the sample port or tray ID on the preparation unit,

manifold, carousel, etc.

Std Name or identifier of the working standard.

Comment Comment limited to 32 characters in LIMS.

Rt Retention time

Component The component in a GC combustion analysis or compound-specific GC

combustion analysis.

Maximum amplitude  For example, “Amp 28" or “Amp 29” column headings.
of peak

19.2 Special Uses of ISODAT’s “Identifier 1” and “Identifier 2” Fields

LIMS is able to concatenate as many as five information items in either the ISODAT

“Identifier 1” or “Identifier 2" data columns, and this format can also be used in Micromass and
other csv files. In this manner, LIMS can create a sample list having low and high procedure
codes and pass this information to ISODAT through ISODAT’s sequence table. Subsequently,
ISODAT will pass this information back to LIMS with isotope-delta results. In this manner,
LIMS isotope-delta values and procedure codes used for their determination are automatically
imported into LIMS with no additional data entry. Five items can be concatenated in either of the
fields “Identifier 1 or “Identifier 2” (Table 19.4). When all five items are provided, they are
delimited with forward slashes as:

Our Lab ID / Extraction ID / Low Procedure Code / High Procedure Code / Comment

The minimum information needed by LIMS to import an analysis is the Our Lab ID. For
importing analysis data LIMS will use default procedure codes for the medium if not provided.
The following are examples for valid entries for either Identifier 1 or Identifier 2:

C-1/My test #34/312/820/Temp =41 C
C-1/My test #34 /312 /820 / Temp =41 C
C-1
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C-1//// Temp=41C

C-1/ My test #34 /// Temp =41 C
C-1/My test #34

C-1//312/820

C-1// 820

The Extraction ID is also known as the Aliquot ID. The Extraction ID can be an ID in the
Extraction table in LIMS to provide information on the sample preparation of a sample or of an
aliquot of a sample (see Sections 11, 19.2, 24.3, and 26). Note that if a comment is provided as a

unique column (Table 19.3), then it should not be provided as the last item of the concatenation
(Table 19.4).

Table 19.4. Data that can be concatenated in ISODAT’s “Identifier 1” or “Identifier 2” fields.

[tem Example
Our Lab ID G-33541
Extraction ID (Aliquot ID)  A2b

Low procedure code 352

High procedure code 580
Comment Temp =41C

19.3 Creating an Export Template with ISODAT

Once samples have been analyzed by the IRMS, they need to be exported with the columns that
are optional or that LIMS requires (Section 19.1). An ISODAT export template needs to be
created as follows:

1. Open ISODAT.

2. Open Workspace (Fig. 19.3) to review isotope results.

3. Click the “New” icon and select “Data Export.”

4. To create the fields (columns in the Excel file) one needs to drag parameters from the
“Available Columns” pane in the center of Figure 19.4 to the “Columns to export” pane
on the right side of Figure 19.4. To narrow search results, only select one “Data Type”
check box at a time. The most important “Data Types” will be “Sequence Line”, “Gas
Configuration”, “Result Peak”, “Element Ratio”, and “Environment”; however, other
data types may be of interest depending upon the analytical method.

5. For a continuous-flow analysis, drag the eight parameters listed in Table 19.1 to the
“Columns to export” pane; for a dual-inlet analysis, drag the six parameter listed in
Table 19.2 to the “Columns to export” pane.
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6. Drag other desired optional parameters to the “Columns to export” pane, an example of
which is shown for the gas configuration CO, in Figure 19.5.

7. Once one is satisfied with the parameters in the export template, save it with a
descriptive name (Fig. 19.6). Pay attention to the warning at the end of this section.

Bcazs o]
File Edit  Wiew Favorites  Tools  Help | -;,'
e -~ Y - @ B o
.\_) Back > Lﬁ P Search - Folders = K x n
Address IL’:) C\Documents and Settings\DeltaPlus\DeskioptIsadat 2.5 j G0
Mame | Size | Type | Dake Modified =
iﬂncquisition ZKE Shortcut 8/2f2008 11:06 AM
i}_'aConFigurator 2KB Shorkcut 8/202008 11:06 AM
i_iHJDiagnc-sis 2KEB Shorkcut S/202008 11:06 AM
iﬂlnstrument Cantral ZKB  Shorkouk G/2/2003 11:06 AM
&] Isodat Help ZFKB Shortcut 8/212008 11:06 AM
i_:jﬂResuItWDrkshop ZFKE Shortcut 8/212008 11:06 AM
iﬂ'u'ersion Handler 2KB  Shorkout 8/202008 11:06 AM
\Warks 2KEB Shorkout 8/2/2008 11:06 AM
1 | >

Fig. 19.3. Workspace in ISODAT 2.5.
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Fig. 19.4.
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Fig. 19.5. Example data export form in ISODAT with the “Columns to export” pane
populated.
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Fig. 19.6. Example data export form in ISODAT with the “Columns to export” pane.

One of the parameters in the left pane in Figure 19.5 is “Weight (mg).” LIMS does not recognize
this column name in an Excel file; instead, “Amount” should be used as indicated in Table 19.3.

A Caution: Watch out for the 11 characters that are deadly to some versions of ISODAT.
Specifically, do not use any of these characters in ISODAT folder file names because the
sample will be analyzed, BUT THE RESULTS WILL NOT BE SAVED TO THE HARD
DRIVE. Also, DO NOT USE THEM IN ISODAT COMMENTS OR LIMS EXTRACTION

IDs. These 11 deadly characters are:
ek <>\ |/

19.4 Exporting Results from ISODAT

To export isotope results:
1. Inthe ISODAT Workspace application, click on the Results tab.
2. Click on the folder of the results to be exported.
3. Highlight and press the Shift key to select all of the results to be exported.
4. Right click and select “Re-Process” (Fig. 19.7).
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5. Unclick the “Use Method” box and click the “Add” button indicated in Figure 19.8.

6. Select the export template previously created in Section 19.3 and the export file will be
created in Excel format and saved to the hard drive.

7. To find the Excel file right click on the results files selected in step 3.

*®

Click Launch Explorer and scroll to the file created in step 6.

9. Save the Excel file to a memory stick or another desired location.

If the Excel file generated is for a dual-inlet instrument, it is ready for importing into LIMS. For

a continuous-flow IRMS the “Is Ref?”’ column needs to be included.
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" @ Sample Sequence Part - Carbonate Device
'8 @ Ltz Sequence Part - Carbonate Device
[ &1 Buffered Refil Sequence Part - Buffered Refil

= I3 Ref.? Fesult Data

Fig. 19.7.

Selecting results to be exported.
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Re Process ]|

Isodat Object

& ReEvaluationPropertieData

— Process Actionz

v Reevaluate Print Ilze Method —
I~ Save _‘ 1 Printout/Sequence b | :

Edi |

1 Printout/Sample

File Hame IK-EEEIEIEI_-DEIDEI[H ecvaluated) xls [

Farmat | Excel [* 2] j

__* Add Ex=port Template
j-l Testwke

Delete

f

] Cancel

Fig. 19.8.  Re-evaluation form.

19.5 Modifying Continuous-flow Excel Files for LIMS Importing

The EA method shown in Figure 19.1 has six peaks—two N, reference injection peaks followed
by a sample N, peak, a sample CO; peak, and two CO, reference injection peaks. A section of
the corresponding Excel file is shown in Figure 19.9. In ISODAT-generated continuous-flow
Excel files column I, “Is Ref ,” should identify all of the reference injection gas entries with a
value of 1 and sample peaks with a value of 0. However, if there are two or more reference
injection peaks ISODAT does not do this correctly. For example, in Figure 19.9 the “Is Ref ”
entries for peaks 1 and 5 are incorrectly designated as sample peaks because the “Is Ref ”
values are 0. The same problem occurs in TC/EA and other ISODAT Excel files. There are two
relatively simple solutions: (1) remove all rows having reference injection data from the Excel
file, or (2) make sure that the entries in the “Is Ref ” column for all reference injections are 1.

Figure 19.10 shows strategy (2) applied to the Excel file data shown in Figure 19.9. The two
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entries in red font have been changed to reflect that they represent reference injection peaks.
Figure 19.11 shows a portion of the original and updated data files for a TC/EA analysis.
Depending upon the version of ISODAT in use, the “Is Ref ” column heading may be written as
“Is Ref.?.” Because many laboratories see no need to retain rows of reference injection data in
their LIMS backend database, they might select option (1) outlined above and delete all data
rows with peak numbers that do not correspond to sample data (e.g all rows except 3 and 4 in the
EA analyses shown in Figures 19.9 and 19.10, and for Figure 19.11 all rows except row 4). The
choice between (1) deleting reference injection data or (2) correcting the values in column I is up
to each isotope laboratory.

H I d
Gasconfiguration |z Ref _ Peak MNr
M2
ME
ME
CoZ
CoZ
Coz

R e i e R e R |
oM s Ld 3 —

Fig. 19.9.  Excel file of 5"°C and 6"°N analysis of an IRMS having an EA. See Figure 19.1.
Peaks 3 and 4 are the sample.

H I J
Gasconfiguration |s Ref_ Peak MNr
Mz
ME
ME
Coz
Coz
Coz

i e M == R |
o M e L2 o —t

Fig. 19.10. Excel file of "°C and 6"°N analysis of an IRMS having an EA after modification.
Updated entries in red font.
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F G H F G H
Feak Mr Is Bef_ Gasconfiguration  Peak Mr |z Ref _ Gasconfiguration

1 0co 1 1C0
Z 1 Co z 1 Co
3 0co 3 1 Co
4 0co 4 0co

Fig. 19.11. Before and after update of a TC/EA analysis, such as that shown in Figure 19.1.
Updated entry in red font.

19.6 Importing Results into LIMS
19.6.1 Importing Continuous-flow Results

Once the rows of reference injection gas data have been deleted or correctly identified in the
Excel file (See Section 19.5), the file is ready to import into LIMS. This example assumes that
LIMS is connected to the “Lakes Backend DB.accdb” backend database that was set up in
Section 4.8 and that had the Thermo Scientific DELTA V PLUS IRMS “Hercules” added to it in
Section 14. In the event the “Lakes Backend DB.accdb” backend database with Hercules is not
available, a backend database for use in this section can be extracted from a file named
“Thermo_Hercules Backend DB.zip” that is provided in a folder named “Section 19” in the
files that accompany this manual. Section 4.4 provides instructions for connecting to a different
backend database.

In this example, 6"°C and 0N results from an EA will be imported. The file to be imported is
named “Hercules C&N.xls” and is found in a folder named “Section 19 that accompanies this
manual. If this file is opened with Excel, it can be seen that all of the rows of continuous-flow
reference injection data have been removed. Only peak numbers 3 and 4 are found in the fourth
column. To import these analyses:

1.  On the LIMS main page click “Import Data from Mass Specs” and the Analysis Import
Format form (Fig. 19.12 or similar) will open.
Select “H --> Hercules” the Thermo Scientific IRMS.
Click “Import.”
Navigate to “Hercules C&N.xls.”
Click “Select” and the Import Criteria for Mass Spectrometer form will open
(Fig. 19.13). The “Columns Headings” panel in the upper left of this form contains
columns for (1) the “Gas Type,” which identifies the ISODAT Gas configuration, (2)
the “Isotope” that was measured, (3) the “Column Headings,” which identify the
column in the Excel file that contains the isotope-delta values, (4) the “CF Ref Gas”
column, and (5) check boxes to identify isotopes to be imported, to perform area adjust,

el
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Analysis Import Format

v Feplace Eristing Analpses

Mazs Spectrometer:

Import
LCancel

MNMT<CToDZ ~IomEe

- Artemiz
- Beta
~» Diana

-+ Finnigan 251

> Hercules
> Kali

-3 Minerva
-» Pegasusz
= Ulyzzes
-+ Wulcan
—-r ZEUS

Fig. 19.12. Analysis Import Format form.

-

w

Import Criteria for Mass Spectrometer H (Hercules)

Column Headings

Data Storage

Column CF Import | Area Adjust Lineanty [Amt) ) Import
Gas Type | Isotope | Heading | Ref Gas | Row | Adjust Type | Adjust Type v Store Continuous-flow Areas
5 coz 13C RE r r r [~ Import CF Reference Injection Peaks Cancel
coz 180 R-E r - -
M2 150 R-11 r - -
Record: M 1of3 L Search
Continuous Flow Reference Injection Gases
OurLabll | Gas |zotope | Final Delta | Mass Spec

D:\Hercules CH.xls
Fi F2 F3 F4 F& F& F7 F& F3 Fi0 Fi1 Fi2 Fw
Raow Time Code  Analysiz Peak Mr |dentifier 1 Gasconfigurz Amaunt Area Al d15MA14  d13CA2C [z Ref _ Carnmnent SI
1 2013/08M2 H-48050 3 G-40 N2 0.206 67.405 -3.824 i 1%
1 2013/08M2 H-48050 4 G-40 coz 0.206 26.245 23734 a 2
2 2013/08/12 H-48051 3 G-40 M2 0.208 35.544 -2.994 1] 1%
2 2013/08M2 H-48051 4 G-40 coz 0.208 23,396 -23.748 i 2
3 2013/08M2 H-48052 3 G-40 M2 0.204 34.459 -2.983 i 1%
3 2013/08M12 H-48052 4 G-40 coz 0.204 22592 -23.599 1] 2
4 2013/08/12 H-48053 3 G-41 M2 0.z208 36.108 47 467 i 1%
4 2013/08M2 H-48053 4 G-41 coz 0.208 23544 39.431 i 2
5 2013/08M2 H-48054 3 G-41 M2 0.zoz2 33.509 47 631 a 1%
5 2013/08/12 H-48054 4 G-41 coz 0.202 21.932 39,542 1] 2
B 2013/08M2 H-48055 3 G-40 N2 0108 18.758 -2.918 i 1%
B 2013/08M2 H-48055 4 G-40 coz 0108 12199 -23.411 i 2]
7 2013/08/M12 H-48056 3 G-40 M2 0.302 51.64E -3.235 1] 1%
7 2013/08/12 H-48056 4 G-40 coz 0.302 33.966 -23.543 i 2
8 2013/08M2 H-48057 3 G-40 N2 0.51 86.306 -3.231 i 1%
8 2013/08M2 H-48057 4 G-40 coz 0.51 56.948 23575 a 2
9 2013/08/M12 H-48058 3 G-40 M2 0.909 1585.414 -3.116 1] 1%
k| 2013/08M2 H-48058 4 G-40 coz 0.509 102.349 -23.465 i 2
10 2013/08M2 H-48059 3 G-1001 M2 3.993 23773 7.644 i 1%
10 2013/08M12 H-48059 4 5-1001 coz 3.9593 47858 -20.7 1] 2
11 2013/08/12 H-48060 3 G-1002 M2 4.009 2389 7.561 i 1% _
11 AMMN0 M U oAoncn A —Aann [ mhel A nng A4 010 T nTFT n e
] 3

Fig. 19.13.
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and to perform linearity adjust. The “Data Storage” panel in the upper right has check
boxes that enable the importing of continuous-flow areas and (or) continuous-flow
reference injection data. The lower panel displays a preview of the Excel form being
imported. EA 6"°C and 6"N results are found in columns “F10” and “F9,” respectively.

6. To import §"°C results, enter “F10” in the “Column Heading” column next to “13C” and
enable the “Import Row” check box in the same row (Fig. 19.14).

7. To import "N results, enter “F9” in the “Column Heading” column next to “15N” and
enable the “Import Row” check box in the same row.

8. There can be an increase (or decrease) in peak area over time for the same mass of the
same reference with an EA or TC/EA. LIMS can adjust for an increase (or decrease) in
peak area of all peak of the same gas type based on values of the ratios of the peak areas
and masses of a selected reference over time. This normalization should improve
elemental mass fraction (element concentration) determinations. To perform this
evaluation for CO; areas, click the “Area Adjust” check box in the row having “13C” in
the “Isotope” column and LIMS will display the Area Adjust form (Fig. 19.15). The
Area Adjust form (Fig. 19.15) shows a plot of analysis number versus CO; area of the
reference G-40 divided by the mass of G-40. The user can select a choice of regressions
(linear, quadratic, logarithmic, or power) to fit their data. The R squared value of the fit
is shown. By clicking “Import Adjusted Areas™ all of the CO; areas in the imported file
will be adjusted (normalized) using the algorithm in the “Trend line.” In figure 19.15,
the first analysis (H-48050) shows an anomalously high value for the ratio Area /
Amount. The first sample in any run may be anomalous and is routinely ignored in
many laboratories.

9. Click the check box in the row H-48050 to ignore the data point for H-48050 and the
plot will be updated immediately (Fig. 19.16).

10. The linear plot has an R squared value of 0.79 and appears reasonable. Therefore, click
“Import Adjusted Areas” and LIMS will notify the user that all peak areas will be
updated with the linear regression. If a user changes their mind, the file can be
reimported.

Column Headings

Column CF Import |  Area Adjust Linearity [Amt]
Gasz Type | Isotope | Heading | Ref Gas | Row | Adjust Type Adjust Type

3 coz 13C F10 R-& ~d » e r e

coz 180 R-& |_ - -
M2 18M R-11 |_ - -

Fig. 19.14. Entering the column heading for §"°C data import.
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L&

Area Adjust

There can be an increase [or decrease] in peak area
over time for the same mazs of the same reference, Import
ezpecially with a new furnace of an EA or TC/EA. LIMS . Adjusted
cah adjust far an increase [or decrease] in peak area of Area / AmOUI]t yversus A]]aIYSlS NO Areas
all peak areas of the same gas type bazed on values of
the ratio of the peak area and mass of reference over
time. Thiz normalization should improve elemental mass
fraction [element concentration] determinations. The user 130 -
can zelect a choice of regressions [inear, quadratic, -
logarithmic:, ar power) ta fit their data. The B squared E
walue of the fit iz shown. By clicking “lmport Adjusted = 125 -
Areas" all of the areas of the selected gas type in the =
imported file will be adjusted uzsing the algorithm in the
"Trend line". E 120 ~
Our Lab ID Regression <
cues | g 18] . g
inear g . .'“
" Quadratic Bt 110 *
lsotope: ’—1 ac " Logarithmic <
" Power 105 L L L L L !
Trend line:
ArcaZAmt = -0.00968 x analysis no + 579.47 48040 48050 48060 48070 48080 48090 438100
Analyses H-48050 to H-48097
& squared: (0.00
Date Our Lab  |Extraction Proc| Wial Area M5 Penult |Adjusted
Time 1D Analysiz | Pk |Code| Pos Comment Vs Amt_| Area/Amt Emr Delta |Area/Amt| 1G
2013/08/12 08:33:32 G-40 H-48050 | 4 | 356 2625 [ 0206 | 1274 2373 | 127403 (T e
2013/08/12 08:43:20 G-40 H-48051 | 4 | 356 234 (0208 1128 2378 | 112490 (T
2013/08/12 08:53:09 G-40 H-48052 | 4 | 356 2289 (0204 | 1107 2360 | 110764 (T
2013/08/12 09:22:34 G-40 H-48085 | 4 | 356 122 (0108 1130 2341 | 1300 (T
2013/08/12 09.32:23 G-40 H-48056 | 4 | 356 3397 (0302 1125 2354 | 112827 (T
2013/08/12 09:42:12 G-40 H-48057 | 4 | 356 56.95 | 0O.51 1.7 2388 | 1R (T
2013/08/12 09.52:00 G-40 H-48058 | 4 | 356 1023 (0909 11286 2347 | 2671 |
2013/0811212:68:17 G-40 H-48077 | 4 | 356 2292 | 0.201 114.0 2354 | 114291 (T
2013/08/12 16:04:34 G-40 H-48096 | 4 | 356 2279 (0199 1145 -Z3E1 | 1145979 ([T
2013/08/12 16:14:08 G-40 H-48097 | 4 | 356 2235 (0194 1182 2353 | 118888 [T
Record: W 1ofl0 L] Search

Fig. 19.15. The Area Adjust form showing analysis number versus CO; area / amount of

standard.

11. Click “OK.”

12. To evaluate the so-called “Linearity” from a plot of peak area versus ¢"°C values of G-40,

13.

14.

15.

click the “Linearity (Amt)” check box for the row having the isotope “13C,” and LIMS
displays the Adjustment for Variation in Delta Value with Variation in Amount of
Sample form (Fig. 19.18).

Over the peak area interval of 11 to 102 Vs, the 6"°C value of G-40 (USGS40) remains
relatively constant with an R squared value of 0.07. There is no justification to apply a
linearity adjustment. Therefore, click “Cancel Evaluation,” and the updated Column
Headings in the upper left panel of the Import Criteria for Mass Spectrometer form are
shown in Figure 19.19.

Perform the same steps for the Gas Type “N2,” and enable the Import Row check box
having “N2.”

Click the Area Adjust check box for “N2,” and the Area Adjust form open.
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There can be anh increase [or decrease) in peak area
over time for the same mass of the same reference,
especially with a new funace of an E& or TC/EA. LIMS .
can adjust for an increase [or decrease) in peak area of Area / Amount versus Al]ﬂlYSlS NO
all peak areas of the zame gas tppe based on walues of
the ratio of the peak area and mass of reference over
time. This normalization should improve elemental mazs
fraction [element concentration] determinations. The Lser 116
can select a choice of reqressions [inear, quadratic,
logarithmic, or power] to fit their data. The B sguared ‘E 115 - *
value of the fit iz shown, By clicking "lmport Adjusted = *
Areasz" all of the areas of the selected gas twpe in the o
imported file will be adjusted using the algorithm in the 114 *
"Trend line". E
. »
Our Lab ID Regression __ ﬂ 113 - )
 bieo 3 112 |
. N 112 .
O Quadratic .
Isotope: ,T " Logarithric - 111 L
("' PDWE[ 11[] 1 1 1 1 1 ]
Trend line:
iroadAmt = 0.06724 x analysis o - 3119.09 48040 48050 48060 48070 48080 48090 48100
Analyses H-48050 to H-48097
A squared: W
Date Our Lab |Extraction Proc | Yial Area MS Penult | Adjusted
Time 1D Analysis [Pk |Code| Pos Comment Vs Amt_|Area/Amt Enr Delta |Area/Amt| |G
201340812 08:32:32 G-40 H-48050 | 4 | 356 26.25 | 0.206 1274 2373 | 127480 | A4
2013/08/12 08:43:20 G-40 H-48051 | 4 | 356 234 | 0.208 1125 2375 | 248 |

Fig. 19.16. Updated Area Adjust form after ignoring analysis H-48050.

LIMS

[E=)

All peak areas of this gas type will be updated using a linear regressicn.
You will not be able to edit the areas again, but you can import the
spreadsheed again if you need to revise peak areas.

-—

Cancel ‘

L

Fig. 19.17. LIMS notification that peak areas will be updated.

16. Ignore analysis “H-48050 as done above by clicking the “IG” check box for this

analysis.

17. The R squared value is 0.16 so that there is no justification to apply an adjustment. Click

“Cancel Evaluation.”
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Adjustment for Variation in Delta Value with Variation in Amount of Sample
Thiz linearity adjust form enables users to adjust delta
walues for variation in peak area in caze there i a Ald“illf:l';d
zignificant variation in delta value with instrument peak . .
area. Select OurLablD, and Ignore analyses of this Ll]]eal'lty——Delta yversus Peak Area \?tallla
OurLablD az desired. Select regression type, and Em=s
trendline and R-squared value will be shown.
If desired, DurLablDs can be added ta the Table of _22.8 1
Fieferences that can be uzed only for linearity adjustment
[not for nommalization of delta values). Click Special
Features and click Aszign Lab References.
@
L]
—
Our Lab ID Regression 8 -23.4 1 * - L]
- *
& Linear - 4 *
" Quadratic ¥
lsotope: ’T " Logarithmic
i _24 1 1 1 1 1 1
Trend line (%a):
513C = 0.001 x area - 23.61 0 20 40 60 80 100 120
Peak Area
& squared: 0.07
Date Our Lab  |Extraction Proc| Wial Area M5 Penult |Adjusted
Time 1D 1D Analysiz | Pk |Code| Pos Comment Vs Amt_| Area/Amt Emr Delta Delta | IG
2013/08/12 08:33:32 G-40 H-48050 | 4 | 356 2626 [ 0206 | 1275 2373 2372 T
2013/08/12 08:43:20 G-40 H-48051 | 4 | 356 234 (0208 1128 2378 2373
2013/08/12 08:53:09 G-40 H-48052 | 4 | 356 2258 (0204 | 1107 -23.60 2388 |
2013/08/12 09:22:34 G-40 H-48085 | 4 | 356 1217 (0108 | 127 2341 2338 |
2013/08/12 09.32:23 G-40 H-48056 | 4 | 356 3386 [ 0302 1121 -23.54 2354 |7
2013/08/12 09:42:12 G-40 H-48057 | 4 | 356 5674 | 051 11.3 -23.58 2388 |
2013/08/12 09.52:00 G-40 H-48058 | 4 | 356 0.9 {0809 1121 2347 2383 |0
2013/0811212:68:17 G-40 H-48077 | 4 | 356 2257 | 0.201 123 -23.54 2382 |0
2013/08/12 16:04:34 G-40 H-48096 | 4 | 356 2219 (0199 1115 -23.61 2388 |
2013/08/12 16:14:08 G-40 H-48097 | 4 | 356 2178 (0194 1121 -23.53 2381 |
Record: W 1ofl0 L] { Search

L& 4

Fig. 19.18. The Adjustment for Variation in Delta Value with Variation in Amount of Sample
(linearity adjustment) form.

Column Headings
Column CF Import Area Adjust Linearity [Amt]
Gasz Type | lzotope | Heading | Ref Gas | Row | Adjust Type Adjust Type
[ 3 Coz 13C F10 RE W W Linear
Coz 180 RE - - r
Mz 15M R-11 - - r

Fig. 19.19. Updated Column Headings in the Import Criteria of Mass Spectrometer form.

18. Evaluate the need for a linearity adjustment by clicking the “Linearity (Amt)” check box
for the isotope “15N,” and LIMS prompts the user with the message shown in Figure
19.20 to perform the Area Adjust first. Because in the step above, there was no
justification to perform an Area Adjust owing to the low R squared value, click “No,” and
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19.

20.

21

22.

LIMS will display the Adjustment for Variation in Delta Value with Variation in Amount
of Sample form.

Note that the R squared value is low (0.08). Even clicking the “IG” check box for
H-48050 only increases the R squared value to 0.19. Therefore, click “Cancel
Evaluation” and the updated upper portion of the Import Criteria for Mass Spectrometer
form is shown in Figure 19.21. The “Store Continuous-flow Areas” check box is enabled,
which is correct, so it can be retained as is. The “Import CF Reference Injection Peaks”
check box is not checked, which is correct, especially because there are no continuous-
flow reference injection peak data in the Excel file to import—they were all deleted.
These data are ready to import. Click “Import” and LIMS displays the informational
message in Figure 19.22.

. Click “OK” and LIMS imports the analyses and displays a summary message

(Fig. 19.23). If there are invalid Our Lab IDs or invalid procedure codes, LIMS will log
the errors and notify the user with a dialog box. The import log is opened by clicking
“Special Features” then “ImportLog.”

Click “OK” and this completes the importing of the Excel file “Hercules C&N.xls”

LIMS

Because there are areas and amounts, it is suggested that Area Adjust be
performed first,

Cancel the linearity adjustrment (click Yes)?

To carry cut the linearity adjustment now click Mo,

Yes ] | Mo

b

Fig. 19.20. LIMS prompt to perform Area Adjust first.

Column Headings ___ Data Storage
Column CF Import |  Area Adjust Linearity [Amt] )
Gas Type | Isotope | Heading | Ref Gas | Row | Adjust Type Adjust Type W Store Continuous-flow Areas
L4 Loz 130 F10 A6 ] [ Linear r [~ Import CF Reference Injection Peaks
coz 180 R-E - - r
3 15M Fa R-11 ™ - r

Fig. 19.21. Updated Import Criteria of Mass Spectrometer form.
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ms e |

Values will be imported for delta 13C of CO2.
Values will be imported for delta 15N of M2,

Ok l ’ Cancel

L -

Fig. 19.22. LIMS information import prompt.

ums [ |

| LIMS has imported 192 records from 96 spreadsheet rows.

Of these, 48 records have area and/or linearity adjustments.

Analyses H-48050 through H-48097 have been successfully imported.

L &

Fig. 19.23. LIMS continuous-flow import summary.

Normalization of the '>C and 6N results with determination of element mass fractions
(element concentrations) is the next step, which is discussed in Section 24.

19.6.2 Importing Dual-inlet Results

Importing dual-inlet results is similar to that of importing continuous-flow results. Because dual-
inlet results do not have continuous-flow areas, there are three fewer column headings. For
example, a portion of the Import Criteria for Mass Spectrometer form for dual-inlet CO, analyses
(e.g. “Dual-inlet CO2.xIs” in the folder named “Section 19”) is shown in Figure 19.24. One only
needs to identify the column headings (F5 for 5"°C and F6 for §'°0) and select which isotope-
delta values to import (both). Importing the results generates a dialog box similar to that of
Figure 19.22 and a summary dialog box (Fig. 19.25).

Normalization of the isotope-delta values is the next step and is discussed in Section 24.
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Impaort Criteria for Mass Spectrometer H (Hercules)

Column Headings

Column |Import
Gas Type | |sotope | Heading | Row
[ 2 coz 13C -
coz 180 -
Record: M 1aof2 L G5 Mo F

Fig. 19.24. Column Headings pane for of the Import Criteria of Mass Spectrometer form for
Thermo Scientific dual-inlet CO; analyses.

ms [ |

; 1 LIMS has imported 2 records from 1 spreadsheet rows.

Analysis H-55465 has been successfully imported.

L= A

Fig. 19.25. Summary dialog box for example dual-inlet analysis.
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20 Importing Data from a Finnigan MAT 251 Mass Spectrometer

20.1 General Comments

Importing Finnigan MAT 251 results is very similar to that of importing analyses from a Thermo
Scientific or Thermoquest IRMS (see Section 19.1 and Tables 19.1, 19.2, and 19.3, which are all
applicable to Finnigan MAT imports). Users should be familiar with Section 19.2 on special uses
of ISODAT’s “Identifier 1” and “Identifier 2” fields. This LIMS concatenation format was
originally created for Finnigan MAT instruments.

The ISODAT data acquisition and control system of a Finnigan MAT 251 saves isotope-data
files as Microsoft Works wks files. Because Microsoft Office 2007 and later versions do not
import wks files, these wks files need to be saved as Excel files so that they can be imported by
LIMS.

& Finnigan mass spectrometer files that require the LIMS ISODAT import format can be
identified by the fact that they have no mass spectrometer prefix in the analysis number
column and “spec.- no.” or “Spec.-no.” appears in the analysis number column.

20.2 Importing Continuous-flow Results

This example assumes that LIMS is connected to the “Lakes Backend DB.accdb” backend
database that was set up in Section 4.8 and that had the “Finnigan 251” IRMS added to it in
Section 15. In the event the “Lakes Backend DB.accdb” backend database with the

Finnigan 251 is not available, a backend database for use in this section can be extracted from a
file named “Finnigan 251 Backend DB.zip” that is provided in a folder named “Section 20” in
the files that accompany this manual. Section 4.4 provides instructions for connecting to a
different backend database.

In this example, the continuous-flow file named “ISODAT _ FinEA xls,” which is found in the
folder named Section 20 in the files that accompany this manual, will be imported using the
Finnigan MAT 251 added to LIMS in Section 15.
1. On the main page click “Import Data from Mass Specs” and the Analysis Import
Format form will open.
Select “F --> Finnigan 251.”
3. Click “Import” and LIMS will display the reminder to identify all row of continuous-
flow reference injection gas with an asterisk (Fig. 20.1).
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4. Open “ISODAT FinEA.xls” with Excel and confirm that all of the reference injection
peaks have been identified by an asterisk (*)—see column N of the file. Close Excel.

5. Click “Yes” and navigate to the Excel file.

6. Click “Select” and the Import Criteria for Mass Spectrometer will open, and it is similar
to that shown in Figure 19.13. The “Columns Headings” panel in the upper left of this
form contains columns for (1) the “Gas Type,” which identifies the ISODAT Gas
configuration, (2) the “Isotope” that was measured, (3) the “Column Headings,” which
identify the column in the Excel file that contains the isotope-delta values, (4) the “CF
Ref Gas” column, and (5) check boxes to identify isotopes to be imported, to perform
area adjust, and to perform linearity adjust. The “Data Storage” panel in the upper right
has check boxes that enable the importing of continuous-flow areas and (or) continuous-
flow reference injection data. The lower panel displays a preview of the Excel form
being imported. EA 6"°C and 6"°N results are found in columns “F10” and “F9,”
respectively.

7.  Enter “F27” for the “Column Heading” row having “13C” as the “Isotope” and “F26”
for the “Column Heading” row having “15N” as the “Isotope.”

8. Enable the “Import Row” check boxes for “13C” and “15N”, and the top section of the
Import Criteria for Mass Spectrometer form should appear as shown in Figure 20.2.

9. There are too few analyses of references to perform an “Area Adjust” evaluation or a
“Linearity (Amt)” evaluation. The “Store Continuous-flow Areas” check box is already
enabled, so retain this setting. The “Import CF Reference Injection Peaks” check box is
not enabled. Because there is little benefit in importing continuous-flow reference
injection data, retain this setting. To import these results, click “Import” and LIMS
displays an isotope information message (Fig. 19.22).

10. Click “OK” and LIMS imports the results and provides a summary message (Fig. 20.3).
If there are invalid Our Lab IDs or invalid procedure codes, LIMS will log the errors
and notify the user with a dialog box. The import log is opened by clicking “Special
Features” then “ImportLog.”

11. Click “OK” and this completes the importing of the Excel file “ISODAT FinEA.xls.”

Normalization of the 5°C and 6'°N results with determination of element mass fractions
(element concentrations) is the next step and is discussed in Section 24.

% Office 2007 and later version of Microsoft Office cannot import Microsoft Works wks files
and these files need to be converted to an Excel file format prior to being imported to LIMS.
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‘-.I If analyses to be imported are continuous-flow analyses, have you
" identified all rows of standard peak data to LIMS by placing an asterisk
in those rows?

ves | [ No

e A

Fig. 20.1. LIMS reminder to identify all rows of continuous-flow reference injection gases
with an asterisk.

Import Criteria for Mass Spectrometer F (Finnigan 251)
Column Headings Data Storage
Column CF Import Area Adjust Linearity [Amt] )
Gas Type | lsotope | Heading | Ref Gas | Row | Adjust Type | Adjust Type ¥ Stare Continuous-flow Areas
4 LoZ 140 F&7 A6 e r r I~ Import CF Reference Injection Peaks
coz 180 RE - - -
M2 18M FE R-11 ™ - -
Record: W 1of3 [ i+ Mo Filte Search

Fig. 20.2.  Upper portion of the Import Criteria for Mass Spectrometer form.

(ums ez

| LIMS has imported 82 records from 86 spreadsheet rows.

~ Analyses F-620 through F-660 have been successfully imported.

L

Fig. 20.3. LIMS continuous-flow import summary.

20.3 Importing Dual-inlet Results

Importing dual-inlet results is similar to that of importing continuous-flow results except that the

column headings for isotopes of interest must have previously been entered into the lower right

pane of the Mass Spec form (Fig. 15.3). Referring to the Excel file (“MAT _CO2 DI .xlIs”), the
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5"C values are found in a column having a heading of “d-45/44,” and the 'O values are found
in a column having a heading of “18/16-O.” To import these data:

1.

el

On the main page click “Import Data from Mass Specs” and the Analysis Import
Format form will open (Fig. 19.12 or similar).

Select “F --> Finnigan 251.”

Click “Import” and LIMS will display the information prompt in Figure 20.1.

Click “Yes” and navigate to the file “MAT CO2 DI.xls.”

Click “Select” and the Import Criteria for Mass Spectrometer will open, and it is similar
to that shown in Figure 19.13. Because dual-inlet results do not have continuous-flow
areas, there are three fewer column headings. For example, a portion of the Import
Criteria for Mass Spectrometer form for dual-inlet CO, analyses is shown in

Figure 20.4. One only needs to select which isotope-delta values are to be imported.
Enable the “Import Row” check boxes for “13C” and for “180.”

Click “Import” and LIMS displays an isotope information message (Fig. 20.5).

Click “OK” and LIMS imports the results and provides a summary message (Fig. 20.6).
If there are invalid Our Lab IDs or invalid procedure codes, LIMS will log the errors
and notify the user with a dialog box. The import log is opened by clicking “Special
Features” then “ImportLog.”

Click “OK” and this completes importing of the Excel file “MAT CO2 DI.xls.”

Normalization of the isotope-delta values is the next step and is discussed in Section 24.

Import Criteria for Mass Spectrometer F (Finnigan

Column Headings

Column | Import
Gas Type | |zotope | Heading | Row
b DlGas 13C F1& -
Dl Gaz 180 F17 -
Record: M 1of2 L

Fig. 20.4. Column Headings pane for of the Import Criteria of Mass Spectrometer form for

dual-inlet CO, analyses.
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ums ) |

Values will be imported for delta 13C
and for delta 180,
| Ok | ’ Cancel
e -

Fig. 20.5. LIMS information import prompt.

(s ||

2 1 LIMS has imported 12 records from 9 spreadsheet rows.

Analyses F-400 through F-484 have been successfully imported,

L8 =

Fig. 20.6. LIMS dual-inlet import summary.
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21 Importing Data from an Elementar/GV Instruments/Micromass Mass
Spectrometer having an lonVantage or MassLynx Data
System

21.1 General Comments

The IonVantage 4x, MassLynx 3.6, and MassLynx 4.0 data acquisition and control systems of
Elementar, GV Instruments, and Micromass UK Limited can both:

e Transfer isotopic results to a LIMS backend database in real time, which is termed
“Remote logging” in section 5.3.1 of the “MassLynx 3.6i LIMS interface handbook, ™
which is provided as a pdf file in a folder named “Section 16 that accompanies this
manual.

e Transfer isotopic results to a local database file, which is termed “Local logging” in
section 5.3.1 of the interface handbook. The local database file can be exported to a flash
drive and can be imported manually into LIMS.

The examples in this section demonstrate the use of “Local logging,” which has the advantage
that users can make linearity corrections (corrections for change in isotope-delta value with
variation in amount of sample) as shown in Figure 19.18.

21.2 Importing Continuous-flow Results

This example assumes that LIMS is connected to the “Lakes Backend DB.accdb” backend
database that was set up in Section 4.8 and that had the “Minerva” IRMS added to it in

Section 16. In the event the “Lakes Backend DB.accdb” backend database with Minerva is not
available, a backend database for use in this section can be extracted from a file named
“lonVantage Minerva Backend DB.zip” that is provided in a folder named “Section 21” in the
files that accompany this manual. Section 4.4 provides instructions for connecting to a different
backend database.

In this example, a file named “Minerva CF IonVantage Analyses.mdb,” which is found in the
folder “Section 217 in the files that accompany this manual, was created using “local logging”
with an IRMS having an lonVantage data acquisition and control system (added to LIMS in
Section 16). To import this file:

1. On the main page click “Import Data from Mass Specs” and the Analysis Import

Format form will open (Fig. 19.12 or similar).

2. Select “M --> Minerva” the IRMS with an lonVantage data system.
Click “Import.”
4. Navigate to “Section 21” and select “Minerva CF lonVantage Analyses.mdb” and,

depending upon the location of the file, a Microsoft Access Security Notice may appear
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(Fig. 21.1). If it does appear, click “Open,” and a second security notice may appear
because LIMS is attempting to access two tables in this file. If so, click “Open.” The
Import Criteria for Mass Spectrometer form should open (Fig. 21.2). The upper left
pane of this form contains the “Isotope” and rows for check boxes for importing, area
adjust, and linearity adjust. The upper right panel has check boxes to enable importing
of continuous-flow areas and importing of continuous-flow reference injection data.
The lower panel displays data in the Microsoft Access file being imported.

5. There can be an increase (or decrease) in peak area over time for the same mass of the
same reference with an EA or TC/EA. LIMS can adjust for an increase (or decrease) in
peak area of all peak of the same gas type based on values of the ratios of the peak areas
and masses of a selected reference over time. This normalization should improve
elemental mass fraction (element concentration) determinations. To perform this
evaluation, click the “Area Adjust” check box in the row having “13C” in the “Isotope”
column and LIMS will display the Area Adjust form (Fig. 21.3).

6. The Area Adjust form (Fig. 21.3) shows a plot of analysis number versus CO2 area of
the reference G-40 divided by the mass of G-40. The user can select a choice of
regressions (linear, quadratic, logarithmic, or power) to fit their data. The R squared
value of the fit is shown. By clicking “Import Adjusted Areas” all of the CO2 areas in
the imported file will be adjusted (normalized) using the algorithm in the “Trend line.”
In figure 21.3, the first analysis (M-48050) shows an anomalously high value for the
ratio Area / Amount. The first sample in any run may be anomalous and is routinely
ignored in many laboratories. To ignore the data point for M-48050, click the check box
in the row for analysis M-48050 and the plot will be updated immediately (Fig. 21.4).

-

.

Microsoft Access Security Notice [ilﬂ_h]

@ 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:\...Documents\Minerva_CF_MassLynx analyses.mdb

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

Mare information

| Open |[ Cancel ]

S

Fig. 21.1.  Microsoft Access Security Notice.
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Import Criteria for Mass Spectrometer M (Minerva)

Column Headings

Data Storage

Import
Cancel

Import | Area Adjust Linearity [Amt] )
Isotope Row | Adjust Type | Adjust Type W Store Continuous-flow Areas
4 13C v r | r [~ Import CF Reference Injgction Peaks
15N v r r
Recard: M 1aof2 b oM Search

C:\Uszersitbecoplen\Documentsi\Minerva_CF_lon'¥antage_Analyzez. mdb

rsti_bazzSpe st Wendorbd! Ing_dnalysis | g PeakMur int_Procedun rst_Prefis  dhg_Sample  st_dliquatiD str_Port ztr_Std dbl_Amaunt
il 48050 1 584 R 1 1 0.206
il 48050 2 584 R 1 1 0,206
b 48050 3 584 G 40 1] 0.206
il 48050 4 il G 40 a0 0.206
il 48050 3 356 R B 1 0,206
b 48050 5 356 R B 1 0.206
b 48051 1 584 R 11 1 0.208
il 48051 2 584 R 1 1 0.208
b 48051 3 584 G 40 I 0.208
b 48051 4 356 G 40 1] 0.208
il 48051 3 356 R B 1 0.208
b 48051 5 356 R B 1 0.2038
b 48052 1 584 R 11 1 0.204
il 48052 2 584 R 1 1 0.204
b 48052 3 584 G 40 I 0204
b 48052 4 356 G 40 1] 0.204
il 48052 5 il R E 1 0.204
il 48052 5 356 R B 1 0.204
b 48053 1 584 R 11 1 0.208
b 48053 2 584 R 11 1 0.208
il 48053 3 584 G 41 a 0.208
b 48053 4 356 G 4 I 0.208
(¥} ADOED =4 RC O C 1 n g
4

str_Amountll | di .
8-’
8-’
8-’
8-’
8-’
8-’
8-’
8-’
8-’
8-’
8-’
8
8-’
8-’
8
8-’
8-’
8-’
8-’
8-’
8-’
8-’
o

F

Fig. 21.2.

The Import Criteria for Mass Spectrometer form.
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Area Adjust

There can be an increase [or decrease] in peak area
over time for the same mazs of the same reference, Import
ezpecially with a new furnace of an EA or TC/EA. LIMS . Adjusted
can adjust far an increase [or decrease] in peak area of Area / AmOUI]t yversus A]]aIYSlS NO Areas
all peak areas of the same gas type bazed on values of
the ratio of the peak area and mass of reference over
time. Thiz normalization should improve elemental mass
fraction [element concentration] determinations. The user 130 -
can zelect a choice of regressions [inear, quadratic, -
logarithmic:, ar power) ta fit their data. The B squared E
walue of the fit iz shown. By clicking “lmport Adjusted = 125 -
Areas" all of the areas of the selected gas type in the =
imported file will be adjusted uzsing the algorithm in the
"Trend line" E 120 ~
: -
Our Lab ID Regression __ ~ 115 -
7 *
 Lies 5 . e .
L5
" Quadratic Bt 110 * -
lsotope: ’—1 ac " Logarithmic <
" Power 105 L L L L L !
Trend line:
ArcaZAmt = -0.00968 x analysis no + 579.47 48040 48050 48060 48070 48080 48090 48100
Analyses M-48050 to M-48097
& squared: (0.00
Date Our Lab  |Extraction Proc| Wial Area M5 Penult | Adjusted
Time 1D 1D Analysiz | Pk |Code| Pos Comment Vs Amt_| Area/Amt Emr Delta |Area/Amt| 1G
2013/08/12 08:33:32 G-40 M-48080 | 4 | 356 26.25 [ 0.206 | 1274 23T3 | 127403 (T e
2013/08/12 08:43:20 G-40 M-48051 | 4 | 356 234 (0208 1128 2378 | 112490 (T
2013/08/12 08:53:09 G-40 M-48052 | 4 | 356 2289 (0204 | 1107 2360 | 110764 (T
2013/08/12 09:22:34 G-40 M-48085 | 4 | 356 122 (0108 1130 2341 | 1300 (T
2013/08/12 09.32:23 G-40 M-48056 | 4 | 356 3397 (0302 1125 2354 | 112827 (T
2013/08/12 09:42:12 G-40 M-48057 | 4 | 356 56.95 | 0O.51 1.7 2388 | 1R (T
2013/08/12 09.52:00 G-40 M-48058 | 4 | 356 1023 (0909 11286 2347 | 2671 |
2013/0811212:68:17 G-40 M-48077 | 4 | 356 2292 | 0.201 114.0 2354 | 114291 (T
2013/08/12 16:04:34 G-40 M-48036 | 4 | 356 2279 (0199 1145 -Z3E1 | 1145979 ([T
2013/08/12 16:14:08 G-40 M-48037 | 4 | 356 2235 (0194 1182 2353 | 118888 [T
Record: W 1ofl0 L] Search

Fig. 21.3.  The Area Adjust form showing analysis number versus CO; area / amount of

standard.

7. The linear plot has an R squared value of 0.79 and appears reasonable. Therefore, click
“Import Adjusted Areas” and LIMS will notify the user that all peak areas will be

updated with the linear regression. If a user changes their mind, the file can be

reimported.
8. Click “OK.”

9. To evaluate the so-called “Linearity” from a plot of peak area versus 6"°C values of

10.

G-40, click the “Linearity (Amt)” check box for the row having the isotope “13C,” and
LIMS displays the Adjustment for Variation in Delta Value with Variation in Amount

of Sample form (Fig. 21.5).

Over the peak area interval of 11 to 102 Vs, the 6"°C value of G-40 (USGS40) remains
relatively constant with an R squared value of 0.07. There is no justification to apply a

linearity adjustment. Therefore, click “Cancel Evaluation.”
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There can be an increaze [or decrease] in peak area
over time for the same mass of the same reference,
especially with a new furnace of an E& or TC/EA, LIMS .
can adjust for an increaze [or decrease] in peak area of Area / Amﬂll]]t versus A]]ﬂl}’SlS NO
all peak areas of the zame gas ype baszed on values of
the ratio of the peak area and mass of reference over
time. Thiz nomalization should improve elemental mass
fraction [element concentration] determinations. The Lser 116 -
cah select a choice of regreszsions (linear, quadratic,
logarithmic, or power] to fit their data. The B squared 'E 115 - »
value of the fit iz shown. By clicking "'lmport Adjusted = -
Areas" all of the areags of the selected gas tppe in the )
imported file will be adjuzted using the algorithm in the 114 - *
"Trend line". E
: < 113 - .

Our Lab ID Regression —_— » oy )

& Linear = .
1 s 112 .
" Quadratic T
o < 111 .
lsotope: ,T (" Logarithmic:
' PDWB[ 1 10 1 1 1 1 1 ]
Trend line:
ArcasAmt = 0.06724 x analysis no - 3119.09 48040 48050 48060 48070 48080 48090 48100
Analyses M-48050 to M-48097
A squared: ’W
Date Dur Lab  |Extraction Proc| Vial Area MS Penult |Adjusted
Time 1D 1D Analysiz | Pk |Code| Pos Comment ¥s Amt_|Area/Amt Emr Delta |ArealAmt| |
2013/08/12 08:33:32 G-40 -48050 | 4 | 356 26.25 | 0.206 1274 2373 | 127480 |
2013/08/12 08:43:20 G-40 M-48051 | 4 | 356 234 | 0208 1125 2375 | 1zas |-

Fig. 21.4. Updated Area Adjust form after ignoring analysis M-48050.

1.

12.
13.

14.

15.

16.

Perform the same steps for the Isotope “15N” and enable the “Import Row” check box
for “15N.”

Click the Area Adjust check box for “I15N” and the Area Adjust form open.

Ignore analysis “M-48050 as done above by clicking the “IG” check box for this
analysis.

The R squared value is 0.16 so that there is no justification to apply an adjustment.
Click “Cancel Evaluation.”

Evaluate the need for a linearity adjustment by clicking the “Linearity (Amt)” check
box for the isotope “15N”” and LIMS prompts the user with the message shown in
Figure 21.6 to perform the Area Adjust first. Because in the step above, there was no
justification to perform an Area Adjust owing to the low R squared value, click “No,”
and LIMS will display the Adjustment for Variation in Delta Value with Variation in
Amount of Sample form.

Note that the R squared value is low (0.07). Therefore, click “Cancel Evaluation” and
the updated upper portion of the Import Criteria for Mass Spectrometer form is shown
in Figure 21.7.
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Adjustment for Variation in Delta Value with Variation in Amount of Sample
Thiz linearity adjust form enables users to adjust delta
walues for variation in peak area in caze there is a Ald“illf:l';d
zignificant variation in delta value with instrument peak . .
area. Select OurLablD, and Ignore analyses of this Ll]]eal'lty——Delta yversus Peak Area \?tallla
OurLablD az desired. Select regression type, and Em=s
trendline and R-squared value will be shown.
If desired, DurLablDs can be added ta the Table of _22.8 1
Fieferences that can be uzed only for linearity adjustment
[not for nommalization of delta values). Click Special
Features and click Aszign Lab References.
@
L]
—
Our Lab ID Regression 8 -23.4 1 * - L]
- *
& Linear - 4 *
" Quadratic ¥
lsotope: ’—1 ac " Logarithmic
i _24 1 1 1 1 1 1
Trend line (%a):
513C = 0.001 x area - 23.61 0 20 40 60 80 100 120
Peak Area
& squared: 0.07
Date Our Lab  |Extraction Proc| Wial Area M5 Penult | Adjusted
Time 1D 1D Analysiz | Pk |Code| Pos Comment Vs Amt_| Area/Amt Emr Delta Delta | IG
2013/08/12 08:33:32 G-40 M-48080 | 4 | 356 2626 [ 0206 | 1275 2373 2372 T
2013/08/12 08:43:20 G-40 M-48051 | 4 | 356 234 (0208 1128 2378 2373
2013/08/12 08:53:09 G-40 M-48052 | 4 | 356 2258 (0204 | 1107 -23.60 2388 |
2013/08/12 09:22:34 G-40 M-48085 | 4 | 356 1217 (0108 | 127 2341 2338 |
2013/08/12 09.32:23 G-40 M-48056 | 4 | 356 3386 [ 0302 1121 -23.54 2354 |7
2013/08/12 09:42:12 G-40 M-48057 | 4 | 356 5674 | 051 11.3 -23.58 2388 |
2013/08/12 09.52:00 G-40 M-48058 | 4 | 356 0.9 {0809 1121 2347 2383 |0
2013/0811212:68:17 G-40 M-48077 | 4 | 356 2257 | 0.201 123 -23.54 2382 |0
2013/08/12 16:04:34 G-40 M-48036 | 4 | 356 2219 (0199 1115 -23.61 2388 |
2013/08/12 16:14:08 G-40 M-48037 | 4 | 356 2178 (0194 1121 -23.53 2381 |
Record: W 1ofl0 L] { Search

Fig. 21.5. The Adjustment for Variation in Delta Value with Variation in Amount of Sample
(linearity adjustment) form.

( LIMS l ]ﬁ

Because there are areas and amounts, it is suggested that Area Adjust be
performed first,

Cancel the linearity adjustrent (click Yes)?

To carry out the linearity adjustment now click Mo,

Yes ] | Mo

Fig. 21.6.  LIMS prompt to perform Area Adjust first.
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Import Criteria for Mass Spectrometer M (Minerva)

Column Headings Data Storage

Import Area Adjust Linearity [Amt]) ) Import

Izotope Row | Adjust Type | Adjust Type ¢ Store Continuous-flow Areas Q

4 13 i 4 Linear [~ Import CF Reference Injection Peaks Cancel
13N o r r

Record: M lof2 L | L7 | search |

Fig. 21.7.  Updated Import Criteria of Mass Spectrometer form.

17. The “Store Continuous-flow Areas” check box is enabled, which is correct, so it can be
retained as is. The “Import CF Reference Injection Peaks” check box is not checked, but
can be checked if the user prefers to import continuous-flow reference injection peak
data. Normally, CF Reference Injection Peak data are not imported.

18. These data are ready to import. Click “Import” and LIMS displays the informational
message in Figure 21.8.

19. Click “OK;” LIMS imports the results and provides a summary message (Fig. 21.9). If
there are invalid Our Lab IDs or invalid procedure codes, LIMS will log the errors and
notify the user with a dialog box. The import log is opened by clicking “Special
Features” then “ImportLog.”

20. Click “OK” and this completes importing of the file
“Minerva_CF lonVantage Analyses.mdb.”

Normalization of the 6'°C and 6'°N results and determinations of element mass fractions
(element concentrations) is the next step, and they are discussed in Section 24.

(s S |

Values will be imported for delta 13C and for delta 15M.

Ok l I Cancel

e A

Fig. 21.8.  LIMS information import prompt.

175



ms [ |

. ) LIMS has imported 192 records from 288 spreadsheet rows.
Of these, 48 records have area and/or linearity adjustments.

Analyses M-48050 through M-48097 have been successfully imported.

Fig. 21.9. LIMS continuous-flow import summary.

21.3 Importing Dual-inlet Results

Importing dual-inlet results is straight forward. In the following example, an Access file named
“Minerva_DI IonVantage Analyses.mdb,” which is found in the folder “Section 21” in the files
that accompany this manual, was created using “local logging” with an IRMS having an
IonVantage data acquisition and control system (added to LIMS in Section 16). To import this
file:

1.  On the main page click “Import Data from Mass Specs” and the Analysis Import

Format form will open (Fig. 19.12 or similar).

Select “M --> Minerva” the Elementar [onVantage IRMS.

Click “Import.”

4. Navigate to “Section 21” and select “Minerva CF_IonVantage Analyses.mdb” and,
depending upon the location of the file, a Microsoft Access Security Notice may appear
(Fig. 21.1). If it does appear, click “Open,” and a second security notice may appear
because LIMS is attempting to access two tables in this file. If so, click “Open.”

5. LIMS will import the file provide the summary message shown in Figure 21.10.

6. Click “OK” and this completes importing of the dual-inlet file.

bt

Normalization of these dual inlet results is the next step and is discussed in Section 24.
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LIMS

S

s 1 LIMS has imported 2 records from 7 spreadsheet rows.

~ Analyses M-32857 through M-32858 have been successfully imported,

L

Fig. 21.10. LIMS dual-inlet import summary for the lonVantage IRMS.
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22 Importing Data from a Mass Spectrometer having the “LIMS

Abbreviated” Import Format

22.1 General Comments

The LIMS Abbreviated import format (Section 17.1) uses an Excel file and is the most flexible
of all formats for importing measurement results into LIMS. The first row of the Excel file
contains unique column headings to identify data in each column. Rows two and greater contain
the results to be imported. Before proceeding, the reader should be fully familiar with the
information in Section 17.1. The strategy outlined below for a variety of mass spectrometer data
files can be reduced to the following steps:

1.

If not already an Excel file, open the data file with Excel and save it as an Excel file
(either xls or xIsx).

If there is no “Line” column, create one and add increasing integers one or greater, e.g.
1,2, 3, etc. (Fig. 22.1)

For each column of data to be imported, identify the data in the column in row one
using the unique LIMS Abbreviated column headings listed in Tables 17.1 and 17.2.
Add columns for information that is missing. For example, a “Comment” column, an
“Extraction ID”” column, an “Amount Unit” column, and an “Ignore” column might be
of use. The Ignore column enables one to import and label suspect data in LIMS; such
data will not be used in calculations.

All other data columns, if they exist, will have data that do not need to be imported into
LIMS; make their column headings blank.

Remove all other worksheets in the Excel workbook, or copy this worksheet into a new
Excel workbook having only one worksheet.

Save the Excel file that is now ready to be imported into LIMS.

To save time on future imports, make an Excel template of the top row. Then, copy new
data into this file.
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IZﬂ IonO5_EA IRMS data Hambach V1 .xlsx
A B C D E

1 | Line

5| 1 Batch Report

3 2

4 3

5 4 1d MName Sample Type EA Keyword

6| 5 2102 161004 _sulfol (none) sulfanilamide
7 6 2103 161004 sulfo2 (none) sulfanilamide
8 7 2104 161004 sulfo3 (none) sulfanilamide
9 8 2105 161004 _sulfo4 (none) sulfanilamide
0| 9 2106 161004 USGS40 01  (none)

11| 10 2107 161004 USGS4A0 01 (none)

12| 11 2108 161004 _USGS541a 01 (none)

Fig. 22.1.  An Elementar IonOS file to which a column with the heading of “Line” has been
added. Increasing integers are entered in rows two and greater.

22.2 Importing lonOS Data Files from an Elementar Mass Spectrometer

This example assumes that LIMS is connected to the “Lakes Backend DB.accdb” backend
database that was set up in Section 4.8 and that had an Elementar mass spectrometer named
“Vulcan” with an IonOS data system added to it in Section 17.2. In the event the

“Lakes Backend DB.accdb” backend database with “Vulcan” is not available, a backend
database for use in this section can be extracted from a file named
“TonOS_Vulcan_Backend DB.zip” that is provided in a folder named “Section 22.2” in the files
that accompany this manual. Section 4.4 provides instructions for connecting to a different
backend database.

In this section, an Elementar IonOS data file having ¢°C and §"°N results generated by Vulcan
will be imported into LIMS. Before proceeding, the reader should be fully familiar with the
information in Section 17.1. The original file “IonOS EA CN v0.xlsx” is located in the folder
named “22.2 IonOS” that accompanies this manual. The reader will create a file named “IlonOS
EA CN v1.xIsx” and this file is provided in folder “22.2 TonOS” for reference. To create a file
that LIMS can import:

1. Save the file with a new name. The name “IonOS EA CN vl1.xlsx” is used in this
example.
Insert a row at the top of the worksheet so that LIMS column heading can be added.
Insert a column that will become column A.
Enter “Line” in cell Al.
Enter 1 through 48 in the Excel range A2:A49.
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6. Enter “Analysis” in cell C1.

7. Enter “OurLabID” (with no spaces) in cell D1.

8. Enter “Date-Time Analyzed” in cell J1.

9. Enter “Amount” in cell P1.

10. Enter “Area All N” in cell X1.

11. Enter “Delta N-15” in cell AE1.

12. Enter “Area All C” in cell AIl.

13. Enter “Delta C-13” in cell ASI.

14. Delete rows 2 and 3.

15. Save and close the worksheet, a portion of which should appear as shown in
Figure 22.2.

16. To save time on future imports, make an Excel template of the column headings and the
first column. To create this Excel template, one can delete all the information in the
Excel range B2:AW47 in the file just created. This template is named “lonOS EA CN
template.xlsx” and is found in the folder named “22.2 IonOS.” A portion of it appears in

Figure 22.3.
(EH] Ion05 EA CN v xlsx = =
A B £ D E F G H 1 J
1 Line Analysis OurLablD Date-Time Analyzed
2 3 |LIMS-0001 63594(G-1089 EA Analysis (NC) |(Sample) 0:10:12| 12/8/2016 14:49 10/8/2014 12:30
3 4 [UMS5-0002 6595(G-1089 EA Analysis (NC) |(Sample) 0:10:14| 12/8/2016 14:49 10/8/2014 12:40
4 5 |LIM5-0003 6596(G-1089 EA Analysis (NC}) |(Sample) 0:10:13| 4/4/2017 10:04 10/8/2014 12:50

Fig. 22.2. A portion of an Elementar [onOS file, which has been modified for importing using
the LIMS Abbreviated import format.

(E] Ion0S EA CN template.xlsx
A B C D E F G H | |

1 Line Analysis OurLablD Date-Time Analyzed
2 3

3 4

4 | 5

5 i}

] 7

Fig. 22.3. A portion of an Elementar [onOS Excel template file.
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To import the file:

On the LIMS main page click “Import Data from Mass Specs” and the Analysis Import

Select “V --> Vulcan” the Elementar IlonOS IRMS and click “Import.”
Navigate to the file created, “IonOS EA CN V1.xlsx” in this example, click “Select,”

Click “OK” and the Import Criteria for Mass Spectrometer form will open (Fig. 22.5).
The upper left pane of this form contains the “Isotope” and rows for check boxes for
importing, area adjust, and linearity adjust. The upper right panel has a check box to
enable importing of continuous-flow areas. The lower panel displays the Excel form

There can be an increase (or decrease) in peak area over time for the same mass of the
same reference with an EA or TC/EA. LIMS can adjust for an increase (or decrease) in
peak area of all peak of the same gas type based on values of the ratios of the peak areas
and masses of a selected reference over time. This normalization should improve
elemental mass fraction (element concentration) determinations. To perform this
evaluation for CO, areas, click the “Area Adjust” checkbox in the row having “13C” in
the “Isotope” column and LIMS will display the Area Adjust form (Fig. 22.6). The Area
Adjust form (Fig. 22.6) shows a plot of analysis number versus CO, area of the
reference G-30 divided by the mass of G-30. The user can select a choice of regressions
(linear, quadratic, logarithmic, or power) to fit their data. The R squared value of the fit
is shown. Analyses can be ignored by clicking the check boxes in the “IG” column in
the panel in the lower section of the form. One can select another standard for the “Our
Lab ID” control. For example, selecting G-41, the R squared value increases to 0.72
(Fig. 22.7). By clicking “Import Adjusted Areas” all of the CO, areas in the imported
file will be adjusted (normalized) using the algorithm in the “Trend line.”

1.
Format form (Fig. 19.12 or similar) will open.
2.
3.
and LIMS will display the message in Figure 22.4.
4.
5.
being imported.
6.
(ms |

Your file has column headings for the following:

Delta MN-15
Delta C-13

L

Fig. 22.4.  Isotope-import message.
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-

Impaort Criteria for Mass Spectrometer V (Mulcan)

Column Headings

Data Storage

Import | Area Adjust Linearity [Amt] Import
Isotope Row | Adjust Type Adjust Type ’TF Store Continuous-flow Areas
» 1ac rd r — Cancel
15N v r r
Recard: M lof2 P M Search
C:\Users\tbcopleniDocumentsilon0S EA CN w1 xlsx
F1 F2 F3 Fd F5 FE F7 FB F F10 F11 F12 PR
Line e Analysiz QOurLablD Drate-Time Ar Ay
3 LIMS-0001  B594 G-1083 Ed Analysiz [ [Sample] 121012 AM 12/8/2016 2 10/8/2014 1 10/8/2014 1 EA - wislOM b 05ma70sIRk 1
4 LIMS-0002  B595 G-1089 Ed Analpsiz [ [Sample] 121014 AM 12/8/2016 2 10/8/2014 1 10/8/2014 1 EA - wislOM b 05mg70zIRk 1
5 LIMS-0003  B596 G-1083 Ed Analpsiz [ [Sample) 121013 AM 4442017 10 1048520141 10/8/2014 1 EA - wislON b 08mg70sIRk 1
5 LIMS-0004  B597 G-1083 Ed Analysiz [ [Sample) 121014 AM 4442017 10 10/8/2014 1 10/8/2014 1 EA - wislOM b 05ma70sIRk 1
7 LIMS-0005  B598 G-1083 Ed Analysiz [ [Sample) 121015 AM 4442017 10 10/8/2014 1 10/8/2014 1 EA - wislOM b 05mag70sIRk 1
a8 LIMS-0006  B599 G-1083 Ed Analpsiz [ [Sample) 121014 AM 4442017 10 1048720141 10/8/2014 1 EA - wislON b 08mg70sIRh 1
g LIMS-0007  BRO1 G-41 Ed Analpsiz [ USGS41 12:03:25 AM 12/8/2016 2 10/8/2014 1 10/8/2014 1 EA - wislOM b 05mag70sIRk 1
10 LIMS-0008  BEO2 G-41 Ed Analpsiz [ USGS41 121016 AM 12/8/2016 2 10/8/2014 1 10/8/2014 1 EA - wislOM b 05ma70sIRk 1
11 LIMS-0003  BEO3 G-41 Ed Analpsiz [ USGS41 121016 AM 4442017 10 10/8/2014 1 10/8/2014 2 EA - wislON b 08mg70sIRk 1
12 LIMS-0010  BEO4 G-41 Ed Analpsiz [ USGS41 121015 AM 4242017 10 10/8/2014 1 10/8/2014 2 EA - wislON b 05mag70sIRk 1
13 LIMS-0011  BEOS G-41 Ed Analpsiz [ USGS41 121013 AM 4442017 10 10/8/2014 1 10/8/2014 2 EA - wislOM b 05ma70sIRk 1
14 LIMS-0012  BEOF M-25 Ed Analpsiz [ USGS25 12:09.26 AM 12/8/2016 2 10/8/2014 1 10/8/2014 2 EA - wislOM b 05mg70zIRhk 0.
15 LIMS-0013  BEOS H-25 Ed Analpsis [ USGS25 121017 AM 12/8/2016 2 10/3/2014 1 10/8/2014 2 EA - wislOM b 05mg70sIRk 0.
16 LIMS-0014  BEO9 M-25 Ed Analysiz [ USGS25 121017 AM 4442017 10 10/8/2014 1 10/8/2014 2 EA - wislOM b 05ma70sIRk 1
17 LIMS-0015  BE10 M-25 Ed Analpsiz [ USGS25 121013 AM 4/4/2017 10 10/8/2014 1 10/8/2014 3 EA - wislON b 05mg70sIRh 1
18 LIMS-0016  BR11 M-25 Ed Analpsiz [ USGS25 121019 AM 4442017 10 10/8/2014 1 10/8/2014 3 EA - wislON b 08mg70sIRk 1
19 LIMS-0017  BE13 G-30 Ed Analysiz [ |AEABDD 12:09:27 AM 12/8/2016 2 10/8/2014 1 10/8/2014 3 EA - wislOM F 05mag70zIRk 0.
20 LIMS-0018  BE14 G-30 Ed Analpsiz [ |AEABDD 121016 AM 12/8/2016 2 10/8/2014 1 10/8/2014 3 EA - wislOM F 05mg70zIRk 0.
21 LIMS-0019  BE1S G-30 Ed Analpsiz [ |AEABOD 121017 AM 4442017 10 10/8/2014 1 10/8/2014 3 EA - wislOM b 05mg70zIRhk 0.
22 LIMS-0020  BE1G G-30 Ed Analysiz [ |AEABDD 1210:25 AM 4442017 10 10/8/2014 1 10/8/2014 4 EA - wislOM b 05mag70zIRk 0.
23 LIMS-0021  BE17 G-30 Ed Analpsiz [ |AEABDD 121015 AM 4/4/2017 10 10/8/2014 1 104842014 4 EA - wislOM b 05mg70zIRk 0. _
4 {1 ¥ L= T n fris] [=f=gn] = Aman CA Menabimia 1T —rmmlal AN 00 Akd A MOAC D ANMMTH AT AN MTTAd A TA ANkl L NRA~7NAIDk 7
H b
Fig. 22.5. Import Criteria for Mass Spectrometer form for Elemental IRMS with IonOS data system.
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Area Adjust

standard.

There can be an increase [or decrease] in peak area
over time for the same mazs of the same reference, Import
ezpecially with a new furnace of an EA or TC/EA. LIMS . Adjusted
can adjust far an increase [or decrease] in peak area of Area / AmOUI]t yversus A]]aIYSlS NO Areas
all peak areas of the same gas type bazed on values of
the ratio of the peak area and mass of reference over
time. Thiz normalization should improve elemental mass
fraction [element concentration] determinations. The uzer 5.4 -
can zelect a choice of regressions [inear, quadratic,
logarithmic:, ar power) ta fit their data. The B squared E
walue of the fit iz shown. By clicking “lmport Adjusted =
Areas" all of the areas of the selected gas type in the =
imported file will be adjusted uzsing the algorithm in the -
"Trend line" E
Our Lab ID Regression __ 5 4.8 7
& Ui 3 ¢« T
" Quadratic F
lsotope: ’—1 ac " Logarithmic <
" Power 4.2 !
Trend line:
Area/Amt = -0.08392 x analysis no + 559.76 6610 6620
Analyses V-6594 to V-6646
& squared: |0.53
Date Our Lab  |Extraction Proc| Wial Area M5 Penult | Adjusted
Time 1D 1D Analysiz | Pk |Code| Pos Comment Vs Amt_| Area/Amt Emr Delta |Area/Amt| 1G
2014/10/08 15:20:00 G-30 W-BE13 | 2 | 356 198 | 04 45943 -27.79 459483 |
2014,/10/08 15:30:00 G-30 YW-BE14 | 2 | 356 1835 | 04 4 586 -27.83 48681 |
2014,/10/08 15:40:00 G-30 YW-BE1 | 2 | 356 1804 | 04 4809 -27.88 48725 |
2014,/10/08 15:50:00 G-30 W-BE1E | 2 | 356 1817 | 04 4542 -27.83 47936 |
2014,/10/08 16:01:00 G-30 W-BE1T | 2 | 356 1821 | 04 4552 -27.79 48342 |-
Record: W 1of5 L] Search
Fig. 22.6. The Area Adjust form showing analysis number versus CO; area / amount of

7. Because the R squared value with G-41 is 0.72, click “Import Adjusted Areas” and
LIMS will notify user that all peak areas of specified gas type will be updated using the
selected regression (Fig. 22.8). If the user changes their mind at a later date, the Excel
file can be re-imported.

8. Click “OK.”

9. Click the “Linearity (Amt)” check box and the Adjustment for Variation in Delta Value
with Variation in Amount of Sample form opens (similar to Fig. 19.18). The variation
in peak area is very small; therefore, performing a linearity adjust is not merited.

10.
I11.

Click “Cancel Evaluation.”
Click the “Area Adjust” check box for “I15N,” select G-41, click “Import Adjusted

Areas,” and click “OK” to the LIMS prompt (Fig. 22.8).

12.
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Click the “Linearity (Amt)” check box for “15N” and confirm that a linearity
adjustment is not merited; “Cancel Evaluation.”




13. Click “Import” and LIMS displays an isotope-import message (Fig. 22.9).

14. Click “OK” and LIMS displays the summary message (Fig. 22.10). If there are invalid
Our Lab IDs or invalid procedure codes, LIMS will log the errors and notify the user
with a dialog box. The import log is opened by clicking “Special Features” then
“ImportLog.”

15. Click “OK” to complete the import of IonOS data from “Vulcan.”

Normalization of these 6"°C and 5"°N results with determination of element mass fractions
(element concentrations) is the next step and is discussed in Section 24.

There can be an increase [or decrease] in peak area
over time for the same mass of the same reference,
especially with a hew furmace of an EA or TC/EA. LIMS L

can adjust for an increase [or decrease] in peak area of Area / Am{)ll]lt versus A]]alys | ) NO
all peak areas of the same gas type bazed on values of

the ratio of the peak area and mass of reference aver
time. Thig normalization should improve elemental mass
fraction [element concentration] determinations. The user 2.4 1
cah select a choice of regressions (linear, guadratic.
logarithmic, or power] ta fit their data. The B sguared
walue of the fit iz shown, By clicking "I mport Adjusted
Areaz” all of the areas of the selected gas type in the
imported file will be adjusted uzing the algorithm in the
"Trend line",

Our Lab 1D Hegression __

@ Linear

" Quadratic

lzotope: [13C ™ Logarithmic
O Power 1.8

Area / Amount

Trend line:
Arca/Amt — -0.01572 x analysis no + 105.86 6600 6610

Analyses V-6594 to V-6646

& squared: (0.72

Fig. 22.7. The Area Adjust form for G-41.

LIMS [

All peak areas of this gas type will be updated using a linear regressicon.
l L Youwill not be able to edit the areas again, but you can import the
spreadsheed again if you need to revise peak areas.

Ok l | Cancel

Fig. 22.8. Message that that all peak areas will be updated.
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(ms S |

Values will be imported for delta 13C and for delta 15M.

Ok l I Cancel

b -

Fig. 22.9.  Isotope-import message.

[ ms (- |

| . 1 LIMS has impeorted 162 records from 46 spreadsheet rows.
Of these, 81 records have area and/or linearity adjustments.

Analyses V-6594 through V-6646 have been successfully imported.

Fig. 22.10. LIMS IonOS Abbreviated Import summary.

22.3 Importing Data Files from Europa and Europa 20 20 Mass Spectrometers

This example assumes that LIMS is connected to the “Lakes Backend DB.accdb” backend
database that was set up in Section 4.8 and that had a Europa mass spectrometer named
“Ulysses” added to it in Section 17.3. In the event the “Lakes Backend DB.accdb” backend
database with “Ulysses” is not available, a backend database for use in this section can be
extracted from a file named “Europa Ulysses Backend DB.zip” that is provided in a folder
named “Section 22.3” in the files that accompany this manual. Section 4.4 provides instructions
for connecting to a different backend database.

In this section a Europa 20 20 data file having will be imported into LIMS. Before proceeding,

the reader should be fully familiar with the information in Section 17.1. Europa and

Europa 20 20 data files are tab separated text files, typically with the suffix txt or prn. If the

suffix of a file is “prn”, “prn” can be replaced by “txt” so that the file can be opened with recent

versions of Excel, modified as needed, and saved as either an Excel xlIs or xIsx file. The example

file “Europa 20 20 C&N v0.TXT” is located in the folder named “22.3 Europa & Europa 20 20”
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that accompanies this manual. The reader will create a file named “Europa 20 20 C&N v1.xlsx”
and this file is provided in folder “22.3 Europa & Europa 20 20” for reference. In case Excel is
not set up as a default program to open txt files automatically, to create a file that LIMS can

import:

A

10.
11.
12.
13.
14.
15.
16.

Open Excel.

From the “File” tab select “Open.”

For the filter in the lower right of the Windows Open dialog box, select text files.
Navigate to the file “Europa 20 20 C&N v0.TXT.”

Click “Open” and the Excel text Import Wizard should open (Fig. 22.11).

Ensure that the “Delimited” option is selected, click “Next >,” and Excel should show

step 2 of the wizard.

Ensure that “Tab” is selected as the delimiter and that “{none}” is selected as the “Text
qualifier” (Fig. 22.12).

Click “Next > and step 3 of the Excel import wizard will enable one to set the date
format. Because there are no dates, click “Finish,” and Excel will display the text file
(Fig. 22.13). To avoid having to use the Text Import Wizard, assign Excel as one of the
programs that can open txt files. Right click on a txt file, select “Open With,” select
“Choose default program,” and browse for and select Excel.

Save the file with a new name. The name “Europa 20 20 C&N v1.xlsx™ is used in this
example and this file is provided in the folder named “22.3 Europa & Europa 20 20.”
Enter “Line” in cell B1 and delete “Reprocessed” in cell Al.

Enter “OurLabID” (with no spaces) in cell C1 and enter “Amount” in cell D1.

Enter “Area All N” in cell E1 and enter “Delta N-15" in cell G1.

Enter “Area All C” in cell J1 and enter “Delta C-13" in cell L1.

Delete Excel rows 25 to 44 to eliminate duplicate analyses data.

Delete Excel row 2 to 4 and save the file, which is now ready to import (Fig. 22.14).
To save time on future imports, make an Excel template of the column headings and the
first and second columns. To create this Excel template, one can delete all the
information in the Excel range C2:N21 in the file just created. This template is named
“Europa 20 20 C&N Template.xlsx” and is found in the folder named “22.3 Europa &
Europa 20 20.” It appears in Figure 22.15. If more than 20 lines are needed, extend the
line numbers as needed.
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Text Import Wizard - Step 1 of 3 R

The Text Wizard has determined that your data is Delimited,
If this is correct, choose Mext, or choose the data type that best describes your data.
Criginal data type

Choose the file type that best describes your data:
@ i -Characters such as commas or tabs separate each field.

(™) Fixed width - Fields are aligned in columns with spaces between each field.

Start import at row: |1 =| File origin: 437 : OEM United States

Preview of file C:WUsers\TCOPLAN\Documents\Europa 20 20 C&M w0, TXT.

Feprocessed
2| No Name Weight Total Beam%ElementDelta RirCorrect Z/1Baw 2/1 To

1 G-1 00001.00 1.3e-003 -4 _36e-010
1 | 1 F

Next> | | Finish
L

Fig. 22.11. Step 1 of the Excel Text Import Wizard.
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Text Import Wizard - Step 2 of 3 [

This screen lets you set the delimiters your data contains. You can see how your text is affected in the preview
below.

Delimiters
Tab

[ semicolon [] Treat consecutive delimiters as one

Comma
g N Text gualifier: IM_E
Space

[ other:

Data preview

eprocessed &

Ho Hame | Weight Total Beam fEElement [Delta Air Correct 2/

1 =-1 00001.00 | 1.3e-005

Cancel ][ < Back ][ Mext = ]’ Einish ]

e

A

Fig. 22.12. Step 2 of the Excel Text Import Wizard. The “Text qualifier” needs to be set to
“{none}.”

If desired, additional columns can be added to the Excel file to be imported (Figs. 22.14 and
22.15), which might include “Mass Spec”, “Analysis”, “Date-Time Analyzed”, “Port”,
“Extraction ID”, “Comment”, or (and) “Ignore”.
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(EH] Europa 20 20 C&NVI.TXT = E=
A B C D E F G H | ] K L M M + 7o
1 Reprocessed F
2
3 No Mame Weight Total Beam %Element Delta Air Correct2/1 Raw 2/1 Total Beam %Element Delta PDB Correct 2/1 Raw 2/1
4
32 1 G-4 1 1.30E-09 -4,36E-10
b 2 G-4 1 1.72E-09 -2.79E-10
7 3 G-1 0.77 5.06E-08 1106 -4.53337 0.00716878 0.00716878 7.01E-08 1090 -26.3544 0.0116822 0.0116822
8 4 G-1 1.02 4,04E-08 9.39 0 0.,00717511 9.70E-08 11.1 0 0.0116747
9 5 G-1054 1.05 4.19e-08 9.657 -0.95753 0.00734590 0.00717320 1.02E-07 41.92 -38.2662 0.0115592 0.0116745 3
10 6 G-1095 1.08 4.33E-08 9.684 -0.876377 0.00734656 0.00717385 1.03E-07 41.32 -38.5084 0.0115565 0.0116718
11 7 G-40 0.95 6.24E-08 15.88 -4.50885 0.007400286 0.00722687 9.66E-08 43.89 -26.22 0.0117284 0.0118454
12 8 G-10%96 1.11 7.08E-08 15.42 10,9416 0.00743345 0.0072587 1.15E-07 44,82 -159.2717 00117723 0.01188598
13 9 G-10597 1.01 6.60E-08 15.8 10.749 0.00743204 0.00725732 1.06E-07 45.29 -15.1212 0.0117742 0.0118916
14 10 G-1098 1.12 7.34E-08 15.85 8.52719 0.0074157 0.00724136 1.17E-07 4508 -16.3509 0.0118052 0.0119229
15 11 G-1099 0.98 6.34E-08 15.64  8.45425 0.00741516 0.00724084 9.83E-08 43,29 -15.7051 0.0118128 0.0119307
16 12 G-1100 1 6.36E-08 15.38 7.85508 0.00741076 0.00723054 1.00E-07 43,35 -16.0707 0.01120806 0.0119264
17 13 G-1101 0.98 6.60E-08 16.29 8.3977 0.00741475 0.00724043 1.05E-07 46.09 -16.8899 0.0117994 0.0119171 B
18 14 G-41 0.95 6.33E-08 15.92 46.8165 0.00742006 0.00724562 9.66E-08 45.58 36.81832 0.0118075 0.0119252
15 15 G-1102 0.99 6.90E-08 16.85 10.2997 0.00742873 0.00725409 1.07E-07 46.66 -20.8517 0.011735 0.0118722
20 16 G-1103 10.73 7.02E-08 1.582 21.2857 0.00750951 0.00733297 2.22E-07 8.5942 -18.6494 0.0117785 0.0112390
21 17 G-1104 1.08 6.27E-08 14.03 5.63938 0.00735447 0.00722063 9.95E-08 39.75 -22.6992 0.011734 0.0118511
22 18 G-1105 0.86 6.07E-08 17.08 6.49249 0.00740074 0.00722676 9.03E-08 45,42 -23.345%4 0.0117275 0.0118445
23 19 G-1106 0.89 3.78E-08 10,27 -0.9043> 0.00734635 0.00717304 8.04E-08 41,9 -38.2727 0.0115396 0.0116749
24 20 G-1 1.07 4.46E-08 9.59 0 0.00717262 1.05E-07 41.1 0 0.0116765
25 1 G-4 1 1.30E-09 -4.36E-10
26 2 G4 1 1.72E-09 -2.79E-10
27 3 G-1 0.77 5.06E-08 1106 -4.53337 0.00710878 0.00710878 7.01E-08 1090 -26.3544 0.0116822 0.0116822 -
i 4 » ¥| Europa 20 20 C&N v0 -~ ¥J [4] u | ]

Fig. 22.13. Europa 20 20 text file opened with Excel.
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(1] Europa 20 20 C&N vl.xsx = = EZ
Al B C D E F G H | 1 K L M N r

1 Line OurLablD Amount Area AllN Delta N-15 Area All C Delta C-13 By

2 1G4 1 1.30E-09 -4.36E-10

2 2 G4 1 1.72E-09 -2.79E-10

a4 3 G-1 0.77 5.00E-08 1106  -4.53337 0.007169 0.00716878 7.01E-08 1090 -26.3544 0.0116822 0.0116822

3 4 G-1 1.02 A4.04E-08 9.539 0 0.007175311 S.70E-08 41.1 0 0.0116747

] 3 G-1094 1.05 4. 19E-08 9.657 -0.95753 0.007346 0.00717326 1.02E-07 41.92 -38.2662 0.0115592 0.0116745

7 6 G-1095 1.08 A4.33E-08 9.684 -0.876377 0.007347 0.00717385 1.03E-07 41.32 -38.5084 0.0115565 0.0116718

8 7 G-40 0.95 6.24E-08 15.88  -4.50885 0.007401 0.00722687 9.66E-08 43.89 -26.22 0.0117284 0.0118454

9 8 G-1096 1.11 7.08E-08 15.42 10,9416 0.007433 0.0072587 1.15E-07 44.82 -19.2717 0.0117723 0.0118898

10 9 G-1097 1.01 ©.60E-08 15.8 10.745 0.007432 0.00725732 1.06E-07 45.239 -19.1212 0.0117742 0.01185916 |_

11 10 G-1098 1.12  7.34E-08 15.85 8.52719 0.007416 0.00724136 1.17E-07 4508 -16.3309 0.0118052 0.0119229 1

12 11 G-1099 0.98 6.34E-08 15.64 8.45425 0.007415 0.00724084 9.83E-08 43.29 -15.7051 0.0118128 0.0119307

13 12 G-1100 1 ©6.36E-08 15.38 7.85568 0.007411 0.00723654 1.00E-07 43.35 -16.0707 0.0118086 0.0119264

14 13 G-1101 0.98 6.00E-08 16.29 8.3977 0.007415 0.00724043 1.05E-07 46.09 -16.2899 0.0117994 0.0119171

15 114 G-41 0.95 6.33E-08 15.92 46.8165 0.00742 0.00724562 9.66E-08 45,58 36.81832 0.0118075 0.0119252

16 15 G-1102 0.99 6.90E-08 16.85 10,2997 0.007429 0.00725409 1.07E-07 46.660 -20.8517 0.011755 0.0118722

17 16 G-1103 10,73 7.02E-08 1.582 21,2857  0.,00751 0.00733297 2.22E-07 B8.942 -18.6494 0.0117785 0.011896

18 17 G-1104 1.08 6.27E-08 14.03 2.63938 0.007394 0.00722003 9.95E-08 35.75 -22.6992 0.011734 0.0118511

19 18 G-1105 0.86 6.07E-08 17.08 6.49249 0.007401 0.00722676 9.05E-08 4542 -23.3494 0.0117275 0.0118445

20 19 G-1106 0.89 3.78E-08 10.27 -0.90435 0.007346 0.00717364 B.64E-08 419 -38.2727 0.01155596 0.0116749 L

21 20 G-1 1.07 4.46E-08 9.39 0 0.00717262 1.05E-07 41.1 0 0.0116765 3

ljﬁ* b M| Europa 20 20 C&N v2 .~ #J (4] Il | b [i].::

Fig. 22.14. Europa 20 20 Excel file after modification for importing using the LIMS Abbreviated import format.
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(=] Europa 20 20 C&N Template.xsx = =] EE
AlB| < D E F G H I ) K L E
1 Line QOurLablD Amount Area All N Delta N-15 Area AllC Delta C-13 B
2 1
3 2
a4 3
3 4
] 3
7 ]
8 7
9 )
10 g -
11 10
12 11
13 12
14 13
15 14
16 15
17 16
18 17
19 18
20 19 B
21 20 -
M 4 » M| Europa 20 20 C&N template .~ %J 4] il | [

Fig. 22.15. Europa 20 20 template for C&N data importing using the LIMS Abbreviated import

format. Extend line numbers as needed for all rows to be imported.

To import the Europa 20 20 file:

1.

bl

On the LIMS main page click “Import Data from Mass Specs” and the Analysis Import
Format form (Fig. 19.12 or similar) will open.

Select “U --> Ulysses” the IRMS with a Europa 20 20 data system.

Click “Import.”

Navigate to the file created, “Europa 20 20 C&N v1.xlsx,” click “Select,” and LIMS
will prompt for a date (Fig. 22.16).

Click “OK” and LIMS will identify the delta values to be imported (Fig. 22.17).

Click “OK” and LIMS will open the Import Criteria for Mass Spectrometer form (Fig.
22.18).
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Analysis Date @

Input the date the samples were analyzed.

4/15/2017

L -~

Fig. 22.16. LIMS date prompt.

([ ms |

Your file has column headings for the following:
Delta M-15
Delta C-13

Fig. 22.17. Delta values to be imported.

A Users need to remember that Europa and Europa 20 20 files do not have an analysis number.
Therefore, if they are imported more than once, analyses will be replicated in LIMS. One
way to avoid this conundrum is to add an “Analysis” column to each Excel file and populate
with regularly increasing integers.
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-

Import Criteria for Mass Spectrometer U (Ulysses)

Column Headings Data Storage
Import | Area Adjust Linearity [Amt] ) Import
Isotope Row | Adjust Type | Adjust Type v Store Continuous-flow Areas
3 13c vy - r Cancel
154 W r r
Record: 4 1of2 M i Search

C:AUszershtbcoplentDocumentzAEuropa 20 20 CH v1_xlsx

F1 F2 F3 F4 F& F& F7 F& Fa Fi0 F11 F12 F
Line OurLablD Amount AreabllM o s Delta M35 e s Area Al s Delka T3 e
1 G4 1 1.30E-09 -939 -0.000000001 -999

2 G4 1 1.72E-09 -939 -0.000000001 -999

3 G1 077 5 OBE-08 1106 -4 53337 000716878 000716878 10890 00116E822 0
4 G1 1.02 4 04E-08 959 -939 0 000717511 9.70E-08 411 -999 0 0
5 G-10394 1.05 4.19E-08 9.E57 -0.95753 000734596 000717326 41.92 00118592 0
B G-1035 1.08 4 33E-08 9684 0876377 000734656 0.00717385 41.32 00115565 0O
7 G-40 095 B.24E-08 15.88 -4 BO8E5 000740086 000722687 43.89 ooi1vesd o
8 G-1036 111 7.08E-08 15.42 10.9416 000743345 00072587 4482 00117723 0
9 G-1097 1.01 E.EOE-08 15.8 10.749 000743204 000725732 45.29 00117742 0.
10 G-1038 112 7.34E-08 15.85 852713 00074157 000724136 45,08 0oi1ensz o
1 G-1033 098 E.34E-08 15.64 8.45425 000741516 000724084 43.29 ooitEze o
12 G-1100 1 E.3EE-08 15.38 780568 000741076 000723654 43.35 0oi1ense 0
13 G110 098 E.EOE-08 16.29 8.3977 000741475 000724043 46.09 00117334 0
14 G-41 0.95 E.33E-08 15.92 46,8165 000742006 000724562 45,58 00118075 0.
15 G-1102 0499 E.30E-08 16.85 10,2857 000742873 000725409 4E.E6 00117es 0
16 G-1103 10.73 7.02E-08 1.582 21,2857 000750951 000733297 8.942 0011778s 0
17 G-1104 1.08 E.27E-08 14.03 563938 000733447 000722063 39,75 0011734 0
18 G-1105 0.86 E.07E-08 17.08 £.43249 000740074 000722676 45 42 0o17eys o
19 G-1106 0a9 3.7BE-08 10.27 -0.90435 000734635 000717364 419 00115536 0O
20 G1 1.07 4 4BE-08 959 -939 0 000717262 1.08E-07 411 -999 0 0
24 G1 077 1106 000716878 000716878 7.01E-08 10890 -26.3544 oones22 0o _
ac ~ Anad 1 NeE acr7 NMA724FEaC N7 1727 1 07 N7 A1 a0 20 ICCn NnMAEREdY n
4 b

Fig. 22.18. The Import Criteria for Mass Spectrometer form for Europa 20 20 samples.
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10.

11.

12.

Clicking the “Area Adjust” or “Linearity (Amt)” check boxes indicates that there are
not sufficient references to perform these regressions.

Click “OK” and the Area Adjust form opens.

Click “Cancel Evaluation” and the Area Adjust form closes.

Click “Import” and LIMS displays the dialog box shown in Figure 22.19. Had there
been sufficient references in the run, then the user could have performed regressions as
discussed in Section 22.2 (see also Figs. 21.4 and 21.5).

Click “OK” and LIMS displays the summary message shown in Figure 22.20. If there
are invalid Our Lab IDs or invalid procedure codes, LIMS will log the errors and notify
the user with a dialog box. The import log is opened by clicking “Special Features” then
“ImportLog.”

This completes importing of Europa 20 20 6'°C and 6"°N results from an EA.

Normalization of these 6"°C and §"°N results with determination of element mass fractions
(element concentrations) is the next step and is discussed in Section 24.

b

LIMS

|

Values will be imported for delta 13C and for delta 15M.

Ok l ’ Cancel

Fig. 22.19. Delta values to be imported.

L

LIMS

==

| LIMS has imported 64 records from 20 spreadsheet rows.

~ Analyses U-3 through U-19 have been successfully imported.

A

Fig. 22.20. LIMS summary message for importing samples having the Europa 20 20 format.
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22.4 Importing Data Files from a Micromass Optima Mass Spectrometer

This example assumes that LIMS is connected to the “Lakes Backend DB.accdb” backend
database that was set up in Section 4.8 and that had a Micromass Optima mass spectrometer
named “Kali” added to it in Section 17.4. In the event the “Lakes Backend DB.accdb” backend
database with “Kali” is not available, a backend database for use in this section can be extracted
from a file named “Micromass Optima Kali Backend DB.zip” that is provided in a folder
named “Section 22.4” in the files that accompany this manual. Section 4.4 provides instructions
for connecting to a different backend database.

In this section a Micromass Optima data file having 6"°C and 6"°N results will be imported into
LIMS. Before proceeding, the reader should be fully familiar with the information in

Section 17.1. These files typically are csv files with commas as text qualifiers. Excel should open
them automatically, but if not, one can assign Excel as one of the programs that can open csv
files. Right click on a csv file, select “Open With,” select “Choose default program,” and browse
for and select Excel.

The example Micromass Optima file “C&N Optima CF v0.csv” is located in the folder named
“22.4 Micromass Optima” that accompanies this manual. The reader will create a file named
“C&N Optima CF v1.xIsx” and this file is provided in folder “22.4 Micromass Optima” for
reference. To create an Excel file that LIMS can import:

1. Open the example Microsoft Optima csv file “C&N Optima CF v0.csv” with Excel

(Fig. 22.21).

2. Save the file with a new name and file type. The name “C&N Optima CF v1.xIsx” is
used in this example and this file is provided in the folder named “22.4 Micromass
Optima.”

Enter “Line” in cell Al.

Enter “OurLabID” in cell B1.

Enter “Amount” in cell C1.

Enter “Delta C-13” in cell G1.

Enter ”Delta N-15" in cell H1.

Delete rows 2 through 21, save the file, and close the file, which is now ready to import
(Fig. 22.22).

© NN kW

If desired, additional columns can be added to the Excel file to be imported (Figs. 22.22), which
might include “Mass Spec”, “Analysis”, “Date-Time Analyzed”, “Port”, “Extraction ID”,
“Comment”, or (and) “Ignore”.
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To import the Europa 20 20 file:

1. On the LIMS main page click “Import Data from Mass Specs” and the Analysis Import
Format form (Fig. 19.12 or similar) will open.

. Select “K --> Kali” the Micromass Optima IRMS and click “Import.”

3. Navigate to the file created, “C&N Optima CF v1.xlsx,” click “Select,” and LIMS will
prompt for a date (Fig. 22.16).

4. Click “OK” and LIMS will identify the delta values to be imported (Fig. 22.17).

5. Click “OK” and LIMS will import the results and display a summary form (Fig. 22.18).
If there are invalid Our Lab IDs or invalid procedure codes, LIMS will log the errors
and notify the user with a dialog box. The import log is opened by clicking “Special
Features” then “ImportLog.”

6. Click “OK” and this completes importing of the Micromass Optima §'°C and §'°N
results from an EA.

7. To save time on future imports, make an Excel template of the column headings and the
first column. To create this Excel template, one can delete all the information in the
Excel range B2:MS in the file just created. This template is named “C&N Optima CF
template.xlsx” and is found in the folder named “22.4 Micromass Optima.” It appears in
Figure 22.24. If more than 7 lines are needed, extend the line numbers as needed.

Note that LIMS did not open the Import Criteria for Mass Spectrometer form during importing
of the example Micromass Optima csv file. This is because the file did not contain continuous-
flow areas. Have continuous-flow areas been found on the spreadsheet, LIMS would have
opened the Import Criteria for Mass Spectrometer form, enabling linearity adjustment.

Normalization of these 6'°C and 0'°N results is the next step and is discussed in Section 24.
Because continuous-flow areas were not imported, LIMS will be unable to determine element
mass fractions (element concentrations). Element mass fractions appear on the spreadsheet and
they could be imported by using the “Extraction ID” and “Comment” column headings.
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(EH] C&MN Optima CF vl.csv

A B C D E F G H 1 1 K L M :

- =
2 |Batch Data Processing Results

3

4 Data File Name blenkl

5 Autorun Setup File Nar blenkl

& Blank Subtraction Disabled

7 Background Subtractiol Enabled

8 Reference Gas Enabled

9 RefGas Delta (C13) -12.6 Ref Gas Delta (Q18) 10.6

10 |Ref Gas Delta (N15) 0

11 Current Time HhttHiH

12 Date R

13 Elemental Calculations using Mass Spec Areas

14 | Avg Sensitivity for C13 (As/mg) =
15 Avg Sensitivity for N15 (As/mg)

16

17

18

19 Sample Details Elemental Isctopic Atom % Atom % XS"

20 Mo. Name Weight Type % Comp Delta

21 {mg) () (N)  [c13) (N15)  (018)  (C13) (N15)  (C13) {N15)

22 1G4 0 Blank ? ? -32.368  -23.691 -36.941 1.07565 0.35766 -0.03558 -0.00865

23 2 G-40 1.013 Elem 44.02 164 -26.416 -4.612  -12.792 1.09704 0.36845 -0.0142 0.00219

24 3 G-41 0.983 Sam 43,798 15.908 37.128 47,231  -13.703 1.09669 0.36846 -0.01434 0.00215

25 4 G-1107 0.996 Sam 42,183 16.502 -12.73 5.855 -14.097 1.09724 0.36844 -0.01359 0.00214

26 5 G-1108 1.24 Sam 16.056 4.297 -24.195 5.596 -13.41 1.08464 0.36835 -0.02659 0.00204

27 6 G-1109 1.26 Sam 16 4.716 -25.056 6.332 -13.081 1.08369 0.26864 -0.02734 0.00233 L
28 7 G-1110 1.25 Sam 15.374 4.796  -24.606 7.652 -13.059 1.08419 0.3691 -0.02705 0.00279 3
WA C&N Optima CF v0 .~ %1 4] I | il

Fig. 22.21. Example Microsoft Optima csv file opened with Excel.
(=) C&N Optima CF vl.xdsx = [EBE
A B C D E F G H I J K L M e

1 Line QOurLablD Amount Delta C-13 Delta N-15

2 1G-4 0 Blank 7 ? -32.368 -23.691 -36.941 1.07565 0.35766 -0.03558 -0.00865 =
3 2 G-40 1.013 Elem 44.02 16.4 -26.416 -4.612 -12.792  1.09704 0.26849 -0.0142 0.00219

4 3 G-41 0.983 Sam  43.798 15.908 37.128 47.231 -13.703  1.09669 0.36846 -0.01454 0.00215

3 4 G-1107 0.996 Sam 42,183 16.502 -12.73 5.855 -14.097 1.09724 0.36844 -0.01399 0.00214

6 5 G-1108 1.24 S5am  16.056 4.297 -24.195 5.596 -13.41 1.08464 0.36835 -0.02659 0.00204

7 6 G-1109 1.26 Sam 16 4.716 -25.056 6.392 -13.081 1.08369 0.36864 -0.02734 0.00233

8 7 G5-1110 1.25 Sam  15.374 4.796 -24.606 7.652 -13.059 1.08419 0.3691 -0.02705 0.00279

9 -
4 4 » M| C&HN Optima CFv0 ¥ nEN Il | ]

Fig. 22.22. Example Microsoft Optima csv file after modification for importing using the

LIMS Abbreviated import format.
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ms )

o —

1 LIMS has imported 14 records from 7 spreadsheet rows.

k. ¥ 4

Analyses K-1 through K-7 have been successfully impeorted,

L= &

Fig. 22.23. LIMS summary message for importing samples having the Micromass Optima csv

format.
Iz_ﬂ C&M Optima CF ternplate.xdsx = = £X
| a| B c D | E F G H 1
1 Line OurLablD Amount Delta C-13 Delta MN-15
2 1 E
3 2
4 3
3 4
6 5
7 ]
8 7 hul
4 4 » M| C&N Optima CFv0 %] (4] i | i

Fig. 22.24. Example Microsoft Optima template for C&N data importing using the LIMS
Abbreviated import format. Extend line numbers as needed for all rows to be
imported.

22.5 Importing Data Files from a Nu Instruments Mass Spectrometer

This example assumes that LIMS is connected to the “Lakes Backend DB.accdb” backend
database that was set up in Section 4.8 and that had a Nu Instruments mass spectrometer named
“Pegasus” added to it in Section 17.5. In the event the “Lakes Backend DB.accdb” backend
database with “Pegasus” is not available, a backend database for use in this section can be
extracted from a file named “Nu_Instruments Pegasus Backend DB.zip” that is provided in a
folder named “Section 22.5” in the files that accompany this manual. Section 4.4 provides
instructions for connecting to a different backend database.
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In this section a data file from a Perspective mass spectrometer from Nu Instruments having 6'°C
and 0"°N results will be imported into LIMS. Before proceeding, the reader should be fully
familiar with the information in Section 17.1. A Nu Instruments file is a csv file without commas
as text qualifiers. Excel should open these files automatically, but if not, one can assign Excel as
one of the programs that can open csv files. Right click on a csv file, select “Open With,” select
“Choose default program,” and browse for and select Excel.

The example Nu Instruments csv file “Nu Instruments C&N v0.csv” is located in the folder
named “22.5 Nu Instruments” that accompanies this manual. The reader will create a file named
“Nu Instruments C&N v1.xlsx” and this file is provided in folder “22.5 Nu Instruments” for
reference. To create an Excel file that LIMS can import:
1. Open the example Nu Instruments csv file “Nu Instruments C&N v0.csv” with Excel. A
portion of this file is shown in Figure 22.25.
2. Save the file with a new name and file type. The name “Nu Instruments C&N v1.xIsx”
is used in this example and this file is provided in the folder named
“22.5 Nu Instruments.”
3. Replace “Batch Summary” in cell Al by “Line.”
4. Enter “OurLabID” in cell C1.

-

Izﬂ Mu Instrurnents C&M vl.csv = [=] &3
A | B C D E F G H I R

1 Batch Summary

2 |Batch 20160 collecte S at 1:18 using instrume PSO11 with =

3

4 |[No  Type Mame Weight Time File Sam Area(28) Sam Area(29) Sam Area(30)

5 MName

6

7

8 1 5am G-4 0 20 May 2016 17:51  C:\M 1.32E-08 9.61E-11 -6.40E-12

9 2 5am  G-4 0 20 May 2016 18:00 C:\M 1.36E-03 9.30E-12 3.33E-12

10 3 5am G-4 0 20 May 2016 18:08 C:\M 8.13E-10 3.35E-12 3.57E-12

11 4 5am  G-1 560 20 May 2016 18:17  C:\M 9.86E-08 J.26E-10 3.39E-11

12 3 5am  G-1 550 20 May 2016 18:25 C:\M 1.02E-07 J.52E-10 3.44E-11

13 6 Sam G-40 500 20 May 2016 18:33  C:\p 6.08E-08 4.42E-10 2.10E-11

14 7 5am  G-40 510 20 May 2016 18:42  C:\p 6.22E-08 4.53E-10 2.12E-11 (=
|4 4 » M| NuInstruments C&HN v0 ~ ¥ A ] 0

Fig. 22.25. Section of a Nu Instruments csv file opened with Excel. File kindly provided by
Francisco Fernandoy (Andrés Bello National University, Santiago, Chile).
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10.
11.
12.

13.

Enter “Amount” in cell D1.

Enter “Date-Time Analyzed” in cell E1.

Enter “Area All N” in cell G1, which is the area of the m/z 28 peak. It would be better if
this were an “Area All” type peak containing the sum of the areas of the m/z 28, 29, and
30 peaks. Because this file does have areas for m/z 28, 29, and 30, respectively as
columns G, H, and I, one could sum the entries in columns G, H, and I, using e.g.
“=SUM(G8:18)” and use this sum for the “Area All N” column. A better solution, if it is
possible, is to modify the data export so that one of the columns is the sum of the peak
areas for m/z 28, 29, and 30.

Enter “Area All C” in cell X1. As in the step above, it would be better if this were an
“Area All” peak column containing the sum of the areas of the m/z 44, 45, and 46. If the
data export can be modified, this modification is recommended.

The entries in X8:X10 are “No Beam” and are not numeric. Delete them.

Enter ”Delta N-15" in cell V1.

Enter “Delta C-13” in cell AMI.

Delete rows 2 through 7, save the file, and close the file, which is now ready to import
(Fig. 22.26).

To save time on future imports, make an Excel template of the column headings and the
first column. To create this Excel template, one can delete all the information in the
Excel range A2:AP54 in the file just created. This template is named “Nu Instruments
C&N template.xlsx” and is found in the folder named “22.5 Nu Instruments.” It appears
in Figure 22.27.1f desired, additional columns can be added to the Excel file to be
imported (Figs. 22.26), which might include “Mass Spec”, “Analysis”, “Port”,
“Extraction ID”, “Comment”, or (and) “Ignore”.

To import the Nu Instruments file:

1.

On the LIMS main page click “Import Data from Mass Specs” and the Analysis Import
Format form (Fig. 19.12 or similar) will open.

Select “P --> Pegasus” the Nu Instruments IRMS and click “Import.”

Navigate to the file created, “Nu Instruments C&N v1.xlsx,” click “Select,” and LIMS
will identify the delta values to be imported (Fig. 22.17).

Click “OK” and LIMS will display the Import Criteria for Mass Spectrometer form
(Fig. 22.28).

There can be an increase (or decrease) in peak area over time for the same mass of the
same reference with an EA or TC/EA. LIMS can adjust for an increase (or decrease) in
peak area of all peak of the same gas type based on values of the ratios of the peak areas
and masses of a selected reference over time. This normalization should improve
elemental mass fraction (element concentration) determinations. To perform this
evaluation for CO, areas, click the “Area Adjust” check
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IE_] Mu Instrurnents CEM vl .xlsx = =] 3
A B C D E F G H I "
1 |Line OurLablD Amount  Date-Time Analyzed Area All N §
2 15am G-4 0 20 May 2016 17:51 C:\N 1.32E-08 9.61E-11 -6.40E-12
3 2 S5am G-4 0 20 May 2016 18:00 C\N  1.36E-09 9.30E-12 3.33E-12
4 3 Sam G-4 0 20 May 2016 18:08 C\N 8.13E-10 5.35E-12 3.57E-12
5 4 5am  G-1 560 20 May 2016 18:17 C:\N 9.86E-08 7.26E-10 3.39E-11
6 5 5am  G-1 550 20 May 2016 18:25 C\N  1.02E-07 7.52E-10 3.44E-11 =
7 6 Sam G-40 500 20 May 2016 18:33 C:\N 6.08E-08 4.42E-10 2.10E-11
8 7 5am  G-40 510 20 May 2016 18:42 CA\N  6.22E-08 4.53E-10 2.12E-11
9 8 Sam  G-40 500 20 May 2016 18:30 C\MN  6.09E-08 4.43E-10 2.08E-11
10 9 5am G-41 310 20 May 2016 18:59 C:\N 6.83E-08 5.23E-10 2.32E-11
11 10 Sam G-41 520 20 May 2016 19:07 C\N  6.40E-08 4.90E-10 1.60E-11
12 11 sam G-41 520 20 May 2016 19:16 C\N 6.67E-08 5.11E-10 2.25E-11
13 12 Sam G-42 500 20 May 2016 19:25 C:\N 9.06E-08 6.68E-10 2.97E-11
14| 13 Sam G-42 300 20 May 2016 19:33 C\N 9.61E-08 7.08E-10 3.11E-11
15 14 5am G-42 450 20 May 2016 19:41 C\N 9.52E-08 7.02E-10 3.02E-11
16 15 Sam G-42 500 20 May 2016 19:50 CA\N  9.72E-08 T17E-10 3.15E-11
17| 16 Sam G-42 510 20 May 2016 19:58 C:\N 9.92E-08 7.31E-10 3.22E-11
18 17 5am G-43 510 20 May 2016 20:00 C:\N 9.22E-08 6.80E-10 3.00E-11
19 18 S5am G-432 S00 20 May 2016 20:15 C\N  9.46E-08 6.98E-10 3.05E-11
20 19 S5am G-43 510 20 May 2016 20:23 C:\MN 9.56E-08 7.05E-10 3.12E-11
21 20 5am G-43 310 20 May 2016 20:32 C:\N 9.53E-08 7.03E-10 2.69E-11
22 21 5am  G-432 520 20 May 2016 20:41 C\N  1.00E-07 7.40E-10 3.26E-11
23 22 Sam  G-1112 510 20 May 2016 20:49 C\N 6.37E-08 4.64E-10 2.16E-11
24| 23 Sam  G-1112 510 20 May 2016 20:58 C\N 6.43E-08 4.68E-10 1.24E-11 hd
M 4 » M| NuInstruments C&N vO %3 el m | b 1.

Fig. 22.26. Section of an example Nu Instruments csv file after modification for importing
using the LIMS Abbreviated import format.

(EH Mu Instruments C&N template.dsx o B
A| B C D E G Il A
ZlLine CurLablD Amount  Date-Time Analyzed Area All N %
2
3
4 -
4 4 » ¥ | NuInstruments C&N Template %2 [l 4 1] k[].::

Fig. 22.27. Example Nu Instruments template for C&N data importing using the LIMS
Abbreviated import format.
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-

Import Criteria for Mass Spectrometer P (Pegasus)

Column Headings

Import | Area Adjust Linearity [Amt]
lzotope Row | Adjust Typpe Adjust Type
» 13C v r r
15N v r r
Recard: M 1aof2 M i Search

C:\Uszersitbcopleni\Documents\Nu Instruments CH w1 _xlsx

Data Storage

Import
W Store Continuous-flow Areas Q
Cancel

F1 Fe F3 Fa F5 FE F7

Line e OurLablD Aot Date-Tirne & - Area ol
1 Sam G-4 0 20 May 2018 C:AMu Stable 1.32E-08
2 Sam G4 0 20 May 201F C:\Mu Stable 1.36E-09
3 Sam G-4 0 20 May 2018 C:\Mu Stable 8.13E-10
4 Sam G1 =il 20 May 2018 C:AMu Stable 9.86E-08
3 Sam G1 550 20 May 201F C:\Mu Stable 1.02E-07
5 Sam G-40 500 20 May 2018 C:\Mu Stable 5.08E-08
7 Sam G-40 510 20 May 2018 C:AMu Stable B.22E-08
8 Sam G-40 500 20 May 201F C:\Mu Stable 6.09E-08
3 Sam G-41 510 20 May 2018 C:\Mu Stable B.83E-08
10 Sam G-41 520 20 May 2018 C:AMu Stable £.40E-08
1 Sam G-41 520 20 May 201F C:\Mu Stable B.E7E-03
12 Sam G-42 500 20 May 2018 C:\Mu Stable 9.06E-08
13 Sam G-42 500 20 May 2018 C:AMu Stable 9.61E-08
14 Sam G-42 430 20 May 201F C:\Mu Stable 9.52E-08
15 Sam G-42 500 20 May 201F C:\Mu Stable 9.72E-08
16 Sam G-42 510 20 May 2018 C:\Mu Stable 9.92E-08
17 Sam G-43 510 20 May 2018 C:AMu Stable 9.22E-08
18 Sam G-43 500 20 May 201F C:\Mu Stable 9.46E-08
19 Sam G-43 510 20 May 2018 C:\Mu Stable 9.56E-08
20 Sam G-43 510 20 May 2018 C:AMu Stable 9.53E-08
21 Sam G-43 520 20 May 201F C:\Mu Stable 1.00E-07
a7 C e ~ 4417 =L Nu} AN kA= IAL A RLG Ceakl © 27C N0

F& F3 F10 F11 F12

0.00000000C -B.3362E-12 1.33367488E 3.7929E-12  -1.3139E-14
9298412 33272E-12 1.3716226E- 3.4184E-13 2.2357E-14
5.3453E-12 35715E-12 B2227EBE-1 1.7832E-13 1.8735E-14
0.00000000C 0.00000000C 0.000000095 0.00000000C 1.8846E-12
0.00000000C 0.00000000C 00000007 0= 0.00000000C 1.9283E-12
0.00000000C 0.00000000C 0000000067 0.00000000C 1.1334E-12
0.00000000C 0.00000000C 0.000000062 0.00000000C 1.1542E-12
0.00000000C 0.00000000C 0000000067 0.00000000C 1.1245E-12
0.00000000C 0.00000000C 0000000065 0.00000000C 1.2737E-12
0.00000000C 0.00000000C 0.000000064 0.00000000C 1.0371E-12
0.00000000C 0.00000000C 0000000067 0.00000000C 1.2255E-12
0.00000000C 0.00000000C 00000000371 0.00000000C 1.6411E-12
0.00000000C 0.00000000C 0.00000009€ 0.00000000C 1.7292E-12
0.00000000C 0.00000000C 0000000035 0.00000000C 1.7146E-12
0.00000000C 0.00000000C 0000000037 0.00000000C 1.7603E-12
0.00000000C 0.00000000C 0000000035 0.00000000C 1.7389E-12
0.00000000C 0.00000000C 0.00000009: 0.00000000C 1.6482E-12
0.00000000C 0.00000000C 000000003 0.00000000C 1.6354E-12
0.00000000C 0.00000000C 000000003 0.00000000C 1.7011E-12
0.00000000C 0.00000000C 0.00000009€ 0.00000000C 1.5333E-12
0.00000000C 0.00000000C 00000007071 0.00000000C 1.7336E-12

0 ANAAnanoe O Aanannnnoe O anannanc A O anannnnnr 4 944920 19

!
¥

M-

Fig. 22.28. The Import Criteria for Mass Spectrometer form for Nu Instruments samples.
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box in the row having “13C” in the “Isotope” column and LIMS will display the Area
Adjust form (Fig. 22.29).

6. The Area Adjust form (Fig. 22.29) shows a plot of analysis number versus CO, area of
the reference G-40 divided by the sample mass of G-40. The user can select a choice of
regressions (linear, quadratic, logarithmic, or power) to fit their data. The R squared
value of the fit is shown. The user can select other references from the “Our Lab ID”
dropdown control. By clicking “Import Adjusted Areas” all of the CO; areas in the
imported file will be adjusted (normalized) using the algorithm in the “Trend line.” In
figure 22.29, the first analysis (P-6) shows an anomalously high value for the ratio
Area / Amount. The first sample in any run may be anomalous and is routinely ignored
in many laboratories. Ignore analysis P-6 by clicking the check box in the row for
analysis P-6 and the plot will be updated immediately (Fig. 22.30).

Area Adjust

There can be an increase [or decrease] in peak area
over time for the same mass of the same reference,
ezpecially with a new furnace of an EA or TC/EA. LIMS
can adjust for an increaze [or decrease] in peak area of
all peak areas of the same gas type bazed on values of
the ratio of the peak area and mass of reference over
time. Thiz normalization should improve elemental mass
fraction [element concentration] determinations. The uzer
can zelect a choice of regressions [inear, quadratic,
logarithmic:, ar power) ta fit their data. The B squared
walue of the fit iz shown. By clicking “lmport Adjusted
Areas" all of the areas of the selected gas type in the
imported file will be adjusted uzsing the algorithm in the
"Trend line".

Import
Adjusted
Areas

Area / Amount versus Analysis No

1.2 ~

Our Lab ID

Regression __

2

Linear

Quadratic

Area / Amount

Logarithmic

Isotope: [13C

Trend line:
Area/Amt = -0.00186 = analysiz no + 1.00 0

B

Pawer

0.6 1 1 1 1 1 1
10 20 30 40 50 60

Analyses P-4 to P-53

& zquared: |0.66

Date

Our Lab

Extraction

Analysis

P

=

Proc | Vial
Code| Pos

Time
2016/05/20 18:33:00

G-40

P&

356

Comment

Area

Amt

5230

500

ArealAmt

M5
Emr

Penult
Delta

1.045

-26.38

Adjusted

Areal/Amt

1.0460

2016/05/20 18:42:00

G-40

F7

356

437.0

510

0.9543

-26.24

0.9567

2016/05/20 18:50:00

G-40

Fa

356

434.0

500

0.968

-26.27

09716

2016/05/21 00:36:00

G-40

Faa

356

461.0

500

04922

-26.33

1.0006

2016/05/21 00:44:00

G-40

P43

356

476.0

520

0.9154

-26.33

0.9355

2016/05/21 00:53:00

G-40

P-50

raf raf ool raf R oo

356

473.0

530

08013

-26.25

09823

_|_|_|_|_|_||E

Record: W 1ofé

Search

Fig. 22.29. The Area Adjust form showing analysis number versus CO; area / amount of
standard for the Nu Instruments import.
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10.

11.
12.

13.

14.

15.

16.

The R squared value has improved from 0.66 to 0.91 and appears reasonable. Therefore,
click “Import Adjusted Areas” and LIMS will notify the user that all peak areas will be
updated with the linear regression (Fig. 22.31). If a user changes their mind, the file can
be reimported.

Click “OK.”

To evaluate the so-called “Linearity” from a plot of peak area versus 0"°C values of
G-40, click the “Linearity (Amt)” check box for the row having the isotope “13C,” and
LIMS displays the Adjustment for Variation in Delta Value with Variation in Amount
of Sample form (Fig. 22.32).

Select G-43 for the reference “Our Lab ID” and note that the R squared value improves
from 0.35 to 0.80. Therefore, click “Import Adjusted Delta Values,”

Repeat the Area Adjust for “15N,” and import the adjusted areas.

Click the “Linearity (Amt)” check box for “15N” and observe that the R squared values
are relatively low. There is no justification to apply a linearity adjustment. Therefore,
click “Cancel Evaluation,” and the updated Column Headings in the upper left panel of
the Import Criteria for Mass Spectrometer form are shown in Figure 22.33.

The “Store Continuous-flow Areas” check box is enabled, which is correct, so it can be
retained as is.

These data are ready to import. Click “Import” and LIMS displays the informational
message in Figure 21.8.

Click “OK” and LIMS imports the analyses and displays a summary message

(Fig. 22.34). If there are invalid Our Lab IDs or invalid procedure codes, LIMS will log
the errors and notify the user with a dialog box. The import log is opened by clicking
“Special Features” then “ImportLog.”

Click “OK” and this completes the importing of the Nu Instruments C&N example file
“Nu Instruments C&N v1.xIsx.”

Normalization of the 5°C and 6'°N results with determination of element mass fractions
(element concentrations) is the next step and is discussed in Section 24.

A Users need to remember that Nu Instruments files do not have an analysis number.
Therefore, if they are imported more than once, analyses will be replicated in LIMS. One
way to avoid this conundrum is to add an “Analysis” column to each Excel file and populate
with regularly increasing integers.
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There can be an increase [or decrease] in peak area

over time for the same mass of the same reference,
ezpecially with a new furnace of an E& or TC/EA. LIMS
can adjust for an increase [or decrease] in peak area of
all peak areas of the zame gas type bazed on values of
the ratio of the peak area and masz of reference owver
time. T hiz normalization should improve elemental mass
fraction [element concentration] determinations. The yser 1.2
cah zelect a choice of regressions (linear, quadratic, T}

logarithmic, or power] to fit their data. The B squared
value of the fit iz shawn. By clicking "lmpart Adjusted
Areas” all of the areas of the zelected gas type in the
imported file will be adjusted using the algorithm in the
"Trend line".

Our Lab ID Regression

b

Lirear

Huadratic

Area/ Amount

Lagarithmmic:

Power 0.6 L 1

lzotope: (13C

R

Area / Amount versus Analysis No

Trend line:
Area/Amt = -0.00117 x analysiz no + 0.97 0 10 20

& squared: (091

30

40
Analyses P-4 to P-33

50 60

Date Our Lab  |Extraction Proc| Vial Area
Time ID 1D Analpsiz | Pk [Code| Pos Comment Vs Amt
2016405/20 18:33:00 G-40 P-E 2 | 356 5230 | kOO

AreaAmt

M5
Enr

Penult | Adjusted

Delta

1.046

-26.38

ArealAmt| |G

1.0447 | a4

2016/05/20 13:42:00 G-40 p-7 2 | 356 487.0 | &0

0.9543

-26.24

09549 |

Fig. 22.30. Updated Area Adjust form after ignoring analysis P-6.

LIMS =)

All peak areas of this gas type will be updated using a linear regressicn.
! You will not be able to edit the areas again, but you can import the
spreadsheed again if you need to revise peak areas.

| oK | ‘ Cancel ‘

L

Fig. 22.31. LIMS notification that peak areas will be updated.
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This linearity adjust form enables users to adjust delta
values for vanation in peak area in caze there iz a
significant variation in delta valug with instrument peak L L
area. Select OuiLablD, and |gnore analyses of this Ll]]earlty--DEIta versus Peak Area
OurLabll az desired. Select regression type, and
trendling and R-sgquared value will be shown,
If desired, DuiLablDs can be added to the T able of -25.8 -
References that can be used only for linearity adjustrnent
[not for normalization of delta walues]. Click Special
Features and click Assign Lab References,
@)
Lag]
—
. =
Our Lab ID Regression __ k]
—
& Linear 2
I Quadratic [} * -
lsotope: ,T ™~ Logarithmic * *
( _26 4 1 1 1 1 L ]
Trend line (%a):
513C = -0.002 x area - 2522 480 490 300 510 520 530
Peak Area
# squared: |0.35
Date Owr Lab  |Extraction Proc | Wial Area M5 Penult | Adjusted
Time 1D Analysiz | Pk [Code| Pos Comment Vs Amt_| AreasAmt Emr Delta Delta | IG
2016/05/20 18:33:00 G-40 P-E 2 | 366 5224 | BOO 1.045 -26.38 2E40 | T
2016/05/20 18:42:00 G-40 P-7 2 | 356 487.0 | 510 0.9549 -26.24 2634 |[T
20716/05,/20 18:50:00 G-40 P8 2 | 356 4846 | 500 09692 26.27 2637 |T
2016405/21 00:36:00 G-40 P-48 2 | 356 485.2 | BOO 0.9704 -26.33 2643 |T
2016405/21 00:44:00 G-40 P-43 2 | 356 501.6 | 520 0.9647 -26.33 2633 |IT
2016405/21 00:53:00 G-40 P50 2 | 366 504.4 | B30 0.9517 -26.25 283 | T

Fig. 22.32. The Adjustment for Variation in Delta Value with Variation in Amount of Sample
(linearity adjustment) form for Nu Instruments samples.

Import Criteria for Mass Spectrometer P (Pegasus)

Column Headings

Import Area Adjust Lineanty [Amt]
Isotope Row | Adjust Type Adjust Type
13C rd i Linear i Linear
» [15M v W | Linear r
Record: M 4 |2 of 2 H Search

Fig. 22.33. Updated Column Headings in the Import Criteria of Mass Spectrometer form.
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ms [ |

. . LIM5 has imported 206 records from 53 spreadsheet rows.
Of these, 153 records have area and/or linearity adjustments,

Analyses P-1 through P-53 have been successfully imported.

L A

Fig. 22.34. LIMS Nu Instruments C&N sample import summary.

22.6 Importing Data Files from a Sercon Mass Spectrometer

This example assumes that LIMS is connected to the “Lakes Backend DB.accdb” backend
database that was set up in Section 4.8 and that had a Sercon mass spectrometer named
“Artemis” added to it in Section 17.6. In the event the “Lakes Backend DB.accdb” backend
database with “Artemis” is not available, a backend database for use in this section can be
extracted from a file named “Sercon_Artemis_ Backend DB.zip” that is provided in a folder
named “Section 22.6” in the files that accompany this manual. Section 4.4 provides instructions
for connecting to a different backend database.

In this section a Sercon data file having §"°C and d"°N results will be imported into LIMS.
Before proceeding, the reader should be fully familiar with the information in Section 17.1.
Sercon data files are tab formatted (space delimited) text files with the suffix prn. The suffix
“prn” can be replaced by “txt” so that the file can be opened with recent versions of Excel,
modified as needed, and saved as either an Excel xls or xIsx file. The example file “Sercon C&N
v0.prn” is located in the folder named “22.6 Sercon” that accompanies this manual. The reader
will create a file named “Sercon C&N v1.xlsx” and this file is provided in folder “22.6 Sercon”
for reference. In case Excel is not set up as a default program to open prn files automatically, to
create a file that LIMS can import:

1. Open Excel.

2. From the “File” tab select “Open.”

3. For the filter in the lower right of the Windows Open dialog box, select text files.

4. If“*.prn” is not one of the file choices, change the suffix of “Sercon C&N v0” from
“prn” to “txt.”
Navigate to the file “Sercon C&N v0.prn” (or “Sercon C&N v0.txt” as needed).
6. Click “Open” and the Excel text Import Wizard should open (Fig. 22.35).

9]
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e

Text mport Wizan] - St IE S [P S|

The Text Wizard has determined that your data is Delimited,

If this is correct, choose Mext, or choose the data type that best describes your data.
Criginal data type
Choose the file type that best describes your data:

Startimport at row: | 1 ! File grigin: 437 : OEM United States |

Preview of file C:\Users\TCOPLAM\Documents\Sercon C&M v0.prn,

ata from file : C:ih\Sercon‘Callisto 1050%SERCON GSLYResultsh 140710 — HIO
n-Drift Corrected -

1 ferCon 'Callisto CF-IBMS' system &
9:48:2007-10-2014

11} 3

Cancel Mext = ]I Einish

Fig. 22.35. Step 1 of the Excel Text Import Wizard.

10.

1.
12.
13.
14.
15.

Ensure that the “Delimited” option is selected, click “Next >, and Excel should show
step 2 of the wizard.

Ensure that “Tab” is selected as the delimiter and that “{none}” is selected as the “Text
qualifier” (Fig. 22.12).

Click “Next > and step 3 of the Excel import wizard will enable one to set the date
format. Because there are no dates, click “Finish,” and Excel will display the text file
(Fig. 22.37). To avoid having to use the Text Import Wizard, assign Excel as one of the
programs that can open prn files. Right click on a prn file, select “Open With,” select
“Choose default program,” and browse for and select Excel.

Save the file with a new name. The name “Sercon C&N v1.xlsx” is used in this example
and this file is provided in the folder named “22.6 Sercon.”

Replace “SerCon 'Callisto CF-IRMS' system” in cell Al by “Line.”

Enter “OurLabID” (with no spaces) in cell B1.

Enter “Amount” in cell C1.

Enter “Area All N” in cell D1.

Enter “Delta N-15" in cell G1.
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16. Enter “Area All C” in cell K1

17. Enter ”Delta C-13" in cell N1.

18. Delete Excel rows 26 to 47 to eliminate duplicate analyses data.

19. Delete Excel row 2 through 7 and save the file, which is now ready to import (Fig.
22.38).

20. To save time on future imports, make an Excel template of the column headings. To
create this Excel template, one can delete all the information in the Excel range A2:R19
in the file just created. This template is named “Sercon C&N template.xlsx” and is
found in the folder named “22.6 Sercon.” It appears in Figure 22.39.

If desired, additional columns can be added to the Excel file to be imported (Figs. 22.38 and
22.39), which might include “Mass Spec”, “Analysis”, “Date-Time Analyzed”, “Port”,
“Extraction ID”, “Comment”, or (and) “Ignore”.

Text Import Wizard - Step 2 of 3 P eS|

This screen lets you set the delimiters your data contains. You can see how your text is affected in the preview
below.

Delimiters

[ semicolon [] Treat consecutive delimiters as one
[7] Comma |E|

Text qualifier: | {none}
|:| Space

[T] other:

Data preview

erCon 'Callisto CEF-IEMS' aystem =
9:-48:20

ata from file :- C:oZSercon‘\Callisto 1050%SERCON GS5LAResultsh140710 — HICOL
n-Drift Corrected

-

4 T 3

Cancel | [ <Back || MNext> || FEnsh |

L -

Fig. 22.36. Step 2 of the Excel Text Import Wizard. The “Text qualifier” needs to be set to
“{none}.”
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To import the Sercon file:

1.

10.

1.

12.
13.

On the LIMS main page click “Import Data from Mass Specs” and the Analysis Import
Format form (Fig. 19.12 or similar) will open.

Select “A --> Artemis” the Sercon IRMS and click “Import.”

Navigate to the file created, “Sercon C&N v1.xlsx,” click “Select,” and LIMS will
prompt for a date (Fig. 22.16).

Click “OK” and LIMS will identify the delta values to be imported (Fig. 22.17).

Click “OK” and LIMS will open the Import Criteria for Mass Spectrometer form

(Fig. 22.40).

There can be an increase (or decrease) in peak area over time for the same mass of the
same reference with an EA or TC/EA. LIMS can adjust for an increase (or decrease) in
peak area of all peak of the same gas type based on values of the ratios of the peak areas
and masses of a selected reference over time. This normalization should improve
elemental mass fraction (element concentration) determinations. To perform this
evaluation for CO; areas, click the “Area Adjust” check box in the row having “13C” in
the “Isotope” column and LIMS will display the Area Adjust form (Fig. 22.41).

The Area Adjust form (Fig. 22.41) shows a plot of analysis number versus CO; area of
the reference G-40 divided by the sample mass of G-40. The user can select a choice of
regressions (linear, quadratic, logarithmic, or power) to fit their data. The R squared
value of the fit is shown. The user can select other references from the “Our Lab ID”
dropdown control. By clicking “Import Adjusted Areas” all of the CO, areas in the
imported file will be adjusted (normalized) using the algorithm in the “Trend line.” If
there are more than two analyses in the lower panel, the user can ignore analyses by
clicking “IG” check boxes (see the example in Section 22.5).

Click “Import Adjusted Areas” and LIMS will notify the user that all peak areas will be
updated with the linear regression (Fig. 22.31). If a user changes their mind, the file can
be reimported.

Click “OK.”

To evaluate the so-called “Linearity” from a plot of peak area versus 0"°C values of
G-40, click the “Linearity (Amt)” check box for the row having the isotope “13C,” and
LIMS displays the Adjustment for Variation in Delta Value with Variation in Amount
of Sample form (Fig. 22.42).

There is a small variation in §"°C with amount of sample; therefore, click “Import
Adjusted Delta Values.”

Repeat the Area Adjust for “15N,” and import the adjusted areas.

Repeat the Linearity Adjust for “15N,” and the upper left panel of the Import Criteria
for Mass Spectrometer form is shown in Figure 22.43.
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E‘_] Sercon C&N v.prn =] =] 3
A B C D E F G H I 1 K L M N O P Q R l
1 |Serdion 'Callisto CF-IRMS' system Il
2 | HiHE S
3
4 Data from file : C:\Sercon\Callisto_1050\SERCON_GSL\Results\140710 - NICOLLE TRAY 12 AND TRAY 14 ACIDIFIED.prn
5 Un-Drift Corrected
6 N Name Weight,Beam Area N(Sam) --—--- 15N (Sam]NornRatiol Ratio2  Beam Are C(Sam} --—--- 13C (Sam) 180 (Sam]Ratioc1l Ratio2  Status
7 % DeltaAir % DeltaPDB DeltaPDB
8 1G-1 100  6.33E-07 0 100 0 0 7.34E-03 4.57E-04 1.11E-06 0 100 0 0 1.20E-02 4.24E-03 7 #1407
9 2 G-1 100  3.71E-07 0 100 0 0 7.34E-03 4.74E-04 6.35E-07 0 100 a 0 1.20E-02 4.27E-03 7 #1407
10 3 G-1 100 5.04E-07 0 100 0 0 7.34E-03 4.74E-04 B.43E-07 0 100 0 0 1.20E-02 4.25E-03 7 #1407 =
11 4 G-1 100 7.98E-07 0 100 0 0 7.34E-03 4.83E-04 1.27E-06 0 100 0 0 1.20E-02 4.24E-03 ? #1407
12 3G-1 100 1.64E-07 0 100 0 0 7.34E-02 4.83E-04 3.05E-07 0 100 0 0 1.20E-02 4.30E-03 ? #1407
13 6 G-4 100 -2.47E-10 0 100 0 0 B3.85E-02 2.90E-03 -4.51E-11 0 100 0 0 2.02E-02 1.45E-02 7 #1407
14 7 G-1 100  3.35E-07 0 100 0 0 7.27E-03 4.51E-04 7.93E-07 0 100 a 0 1.19E-02 4.26E-03 7 #1407
15 8 G-1 100 3.36E-07 100 100 -2 0 7.27E-03 4.66E-04 7.91E-07 400 100 -11.89 -18 1.19E-02 4.27E-03 7 #1407
16 9 G-40 20 6.76E-07 1.006187 100 -4.44018 O 7.27E-03 4.82E-04 1.48E-06 3.734993 100 -26.582 -24.3505 1.19E-02 4.25E-03 ? #1407
17| 10 G-41 20 6.80E-07 0.973504 100 47.38047 0O 7.27e-03 5.01E-04 1.43E-06 3.621614 100 37.3225 -23.5223 1.19E-02 4.25E-03 ? #1407
18 | 11 G-1133 10 3.1BE-07 0.946672 100 -2.08668 O 7.27e-03 4.97E-04 7.61E-07 3.847432 100 -11.8122 -15.9851 1.19E-02 4.28E-03 7 #1407
19| 12 G-1134 10 3.21E-07 0.95575 100 -1.750%4 O 7.27E-03 4.90E-04 7.65E-07 3.868173 100 -11.782 -15.7386 1.19E-02 4.28E-03 7 #1407
20| 13 G-40 5 1.60E-07 0.951586 100 -4.34185 O 7.27E-03 4.84E-04 3.76E-07 4.068642 100 -26.5101 -8.36835 1.19E-02 4.32E-03 ? #1407
21| 14 G-1135 5 1.535E-07 0.925439 100 -2.44385 O 7.26E-03 4.72E-04 3.96E-07 4.005541 100 -11.6544 -10.2006 1.19E-02 4.31E-03 ? #1407
22| 15 G-1136 3 9.51E-08 0.943515 100 -1.91586 O 7.27E-03 4.65E-04 2.51E-07 4.22484 100 -11.5918 -6.37386 L1.19E-02 4.33E-03 T #1407
23| 16 G-1137 3  9.41E-08 0.933944 100 -2.56998 O 7.26E-03 4.52E-04 2.50E-07 4.21918 100 -11.7434 -7.77837 1.19E-02 4.32E-03 ? #1407
24| 17 G-1138 100  3.40E-07 0.101087 100 -2.12443 0 7.27E-03 4.61E-04 7.93E-07 0.400937 100 -11.8514 -16.6841 1.19E-02 4.2BE-03 7 #1407
25| 18 G-1139 100 3.39e-07 100 100 -2 0 7.27E-03 4.71E-04 7.93E-07 400 100 -11.89 -18 1.19E-02 4.25E-03 ? #1407
26| 18 END
27 |Drift Corrected
28 N Name Weight,Beam Area N (Sam) ------- 15N (Sam]NorRatiol  Ratio2  Beam Are C(Sam} ------- 13C (Sam) 180 (Sam]Ratiol Ratio2  Status
29 % DeltaAir £ DeltaPDB DeltaPDB
30 1G-1 100  6.83E-07 0.204413 100 7.3735%9 0 7.34E-03 4.57E-04 1.11E-06 0.561368 100 -9.06296 -23.9209 1.20E-02 4.24E-03 7 E
|4 4 ¥ *| Sercon CENv0 /¥ 4 i 2

Fig. 22.37. Sercon prn text file opened with Excel.
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lzl._j Sercon C8M vl .xlsx = [=] £3
'a| B c D E | F G |H| 1 ) K L] m N o P Q R |
1 Line QurlablD Amount Area All N Delta N-15 Area All C Delta C-13 B
2 1G-1 100 ©.83E-07 0 100 0 0 7.34E-03 4.57E-04 1.11E-06 0 100 1] 0 1.20E-02 4.24E-03 ? #1407
3 2 G-1 100 3.71E-07 0 100 0 0 7.34E-03 4.74E-04 6.35E-07 0 100 1] 0 1.20E-02 A4.27E-03 ? #1407
4 3 G-1 100 5.04E-07 0 100 0 0 7.34E-03 4.74E-04 8.43E-07 0 100 ] 0 1.20E-02 4.25E-03 ? #1407
5 4 G-1 100 7.98E-07 0 100 0 0 7.34E-03 4.88E-04 1.27E-06 0 100 1] 0 1.20E-02 4.24E-03 7 #1407
6 5 G-1 100 1.64E-07 0 100 0 0 7.34E-03 4.83E-04 3.05E-07 0 100 ] 0 1.20E-02 4.30E-03 7 #1407
7 6 G-4 100 -2.47E-10 0 100 0 0 B.85E-03 2.90E-03 -4.51E-11 0 100 1] 0 2.02E-02 1.46E-02 7 #1407
8 7G-1 100  3.35E-07 0 100 0 0 7.27E-03 4.51E-04 7.93E-07 0 100 1] 0 1.19E-02 A4.26E-03 7 £1407
9 3 G-1 100 3.36E-07 100 100 -2 0 7.27E-03 4.66E-04 7.91E-07 400 100 -11.89 -18 1.19E-02 4.27E-03 7 #1407
10 9 G-40 20 6.76E-07 1.01 100 -4.440175 0 7.27E-03 4.82E-04 1.48E-06 3.73 100 -26.58201 -24.351 1.19E-02 4.25E-03 7 #1407|=
11| 10G41 20 6.80E-07 0.97 100 47.380474 0 7.27E-03 5.01E-04 1.43E-06 3.62 100 37.3225 -23.522 1.19E-02 4.25E-03 ? #1407
12| 11 G-1133 10 3.18E-07 0.95 100 -2.066684 O 7.27E-03 4.97e-04 7.61E-07 3.85 100 -11.81219 -15.985 1.19E-02 4.28E-03 7 #1407
13 12 G-1134 10 3.21E-07 0.96 100 -1.750942 0 7.27E-03 4.90E-04 7.65E-07 3.87 100 -11.78204 -15.739 1.19E-02 4.28E-03 7 #1407
14| 13 G-40 5 1.60E-07 095 100 -4.341854 0 7.27E-03 4.84E-04 3.76E-07 4.07 100 -26.5101 -8.3683 1.19E-02 4.32E-03 ? #1407
15| 14 3-1135 5 1.55E-07 0.93 100 -2.445953 0 7.26E-03 A4A.72E-04 3.96E-07 4.01 100 -11.6544 -10.201 1.19E-02 4.31E-03 ? #1407
16| 15 G-1136 3 9.51E-08 0.94 100 -1.915855 0 7.27E-03 A4A.65E-04 2.51E-07 4.22 100 -11.59175 -6.3739 1.19E-02 4.33E-03 ? #1407
17| 16 G-1137 3 9.41E-08 0.93 100 -2.569977 0 7.26E-03 4.52E-04 2.50E-07 4.22 100 -11.7434 -7.7784 1.19E-02 4.32E-03 7 #1407
18 | 17 G-1138 100 3.40E-07 0.1 100 -2.124425 0 7.27E-03 4.61E-04 7.93E-07 0.4 100 -11.89141 -16.684 1.19E-02 4.28E-03 7 #1407
19| 18 3-1139 100 3.39e-07 100 100 -2 0 7.27E-03 4.71E-04 7.93E-07 400 100 -11.89 -18  1.19E-02 4.29E-03 ? #1407
20 L
|4 4 » M| Sercon C&N v0 ¥ 4 il 2

Fig. 22.38. Sercon Excel file after modification for importing using the LIMS Abbreviated import format.

(& Sercon C&MN template.xlsx

A B £ D

1 Line QurLablD Amount Area All N
2

3
4 4 F M

Sercon C&N vD %]

G H
Delta MN-15

K L M
Area AllC

IEN

Fig. 22.39. Sercon template for C&N data importing using the LIMS Abbreviated import format.
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-

Import Criteria for Mass Spectrometer A (Artemis)

Column Headings

Data Storage

Import Area Adjust Linearity [Amt] Import
Isotope Row | Adjust Type Adjust Type ’TF Store Continuous-flow Areas
» Es ra - r Cancel
15N v r r

Record: M 1of2 LA Search
C:3\Users\thcoplen\Documents\Sercon CN w1 _xlsx

F1 F2 F3 F4 F5 F& F7 F& F3 F10 F11 F12 F P
Line OurLablD Amount Areg Al M s e Delta H-15 Area bl T s
1 G-1 100 E.83E-07 1] 100 1] 1] 7 337576570 4569585028 1] 10
2 G-1 100 371E-O7 a0 100 a0 a0 7.339568442 4.73995096E a0 10
3 G-1 100 R.04E-07 a 100 a a T.33820948€ 4735037 75E a 10
4 G-1 100 T.98E-07 a 100 a a T.337E2996% 4875509210 a 10
7 G-1 100 1.64E-07 a 100 a a T.33908200: 4.83295652 a 10
E G-4 100 -247E-10 0 100 a a 885362677 2.904957 360 a 10
7 G-1 100 3.35E-07 1] 100 1] 1] 7268152534 4.51276316E 1] 10
8 G-1 100 3.3BE-07 100 100 -2 1] 7268157757 4. BE147717Z 400 10
9 G-40 20 E.7EE-07 1.00618694E 100 -4, 4401 75481 0 7. 266554401 4.51951365E 373499260z 11
10 G-41 20 E.80E-07 0.97350430z 100 4738047352 0 7.2BERI788E 5011277465 JE2161387< 11
11 G-1133 10 3.18E-07 0.94667179< 100 -2.06EE8423. 0 T.2BVE7223E 4.95883299E 3847431858 11
12 G-1134 10 321E-07 0.955750184 100 -1.780341321 0 T.26997170C 4.302951497 38BN 7303 10
13 G-40 7 1.E0E-07 0.95158614F 100 -4.341853621 0 T.2B843R68E 4.838472071 4. 068641772 11
14 G-1135 7 1.55E-07 0.925438571 100 -2.44895334. 0 T.264910124 4.721567351 4.005540544 11
15 G-1136 3 9.51E-08 0.94351515C 100 -1.91585503. 0 T.2B87706E: 4.64953674F 4224839731 11
16 G-1137 3 9. 41E-08 0.93334440F 100 -2 B6937671: 0 7 26400689 4520200097 4.21917989F 1(
17 G-1138 100 340E-07 0.10108745E5 100 212442548 0 T.2B725172: 4. B05B3237E 0400937195 11
18 G-1133 100 3.39E-07 100 100 -2 1] 7.2BE52542: 4.71334217E 400 10
20 G-1 100 1] 100 1] 7.33757657C 4.56958502¢ 1.11E-06 1] 10
al G-1 100 1] 100 1] 7.33956844% 4739950968 6.35E-07 1] 10
22 G-1 100 a 100 a T.33820948E 4.73803775E 8.43E-07 a 1 _
e =i nn n nn n T A9T0a0CcT A4 OFFERAOAC 1 970 Ac n ar
q b

Fig. 22.40. The Import Criteria for Mass Spectrometer form for Sercon C&N samples.
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Area Adjust

There can be an increase [or decrease] in peak area
over time for the same mass of the same reference,
ezpecially with a new furnace of an EA or TC/EA. LIMS
can adjust for an increaze [or decrease] in peak area of
all peak areas of the same gas type bazed on values of
the ratio of the peak area and mass of reference over
time. Thiz normalization should improve elemental mass
fraction [element concentration] determinations. The uzer
can zelect a choice of regressions [inear, quadratic,
logarithmic:, ar power) ta fit their data. The B squared
walue of the fit iz shown. By clicking “lmport Adjusted
Areas" all of the areas of the selected gas type in the
imported file will be adjusted uzsing the algorithm in the
"Trend line"

Our Lab ID Regression __
& Linear

" Quadratic
Isotope: ’T "~ Logarithmic

" Power
Trend line:

Area/Amt = 0.30000 x analysis no + 71.30

& zquared: [1.00

75.6

74.4

Area / Amount

73.8

Area / Amount versus Analysis No

10 20
Analyses A-1 to A-18

Date Our Lab  |Extraction Proc| Wial Area M5 Penult | Adjusted

Time 1D 1D Analysiz | Pk |Code| Pos Comment Vs Amt_| Area/Amt Emr Delta |Area/Amt| 1G
2017/04/26 00:00:00 G-40 A9 2| 386 1480 | 20 74.0 -26.58 74000 |
2017/04/26 00:00:00 G-40 A13 2| 386 376.0 5 78.2 -26.51 74000 |

Record: W lof2 L]

Search

Import
Adjusted
Areas

i Cancel

Fig. 22.41.

standard for the Sercon C&N EA import.

The Area Adjust form showing analysis number versus CO; area / amount of

A Users need to remember that Sercon files do not have an analysis number. Therefore, if they
are imported more than once, analyses will be replicated in LIMS. One way to avoid this
conundrum is to add an “Analysis” column to each Excel file and populate with regularly

increasing integers.
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Adjustment for Variation in Delta Value with Variation in Amount of Sample

Thiz linearity adjust form enables users to adjust delta
walues for variation in peak area in caze there is a
zignificant variation in delta value with instrument peak

Import

. . Adjusted
area. Select OurLablD, and lgnore analyses of this Ll]]eal'lty——Delta yversus Peak AI‘ea Delta

VYalues

OurLablD az desired. Select regression type, and
trendline and R-squared value will be shown.

If desired, DurLablDs can be added ta the Table of 26.4 -
Fieferences that can be uzed only for linearity adjustment
[not for nommalization of delta values). Click Special -
Features and click Aszign Lab References.

Our Lab ID Regression __

& Linear

" Quadratic
Isotope: [13C ™ Logarithmic
b 27 L . . |

Delta 13C

Trend line (%a):
513C = 0.000 x area - 26.49 0 500 1000 1500 2000

Peak Area

& zquared: [1.00

Date Our Lab  |Extraction Proc| Wial Area M5 Penult | Adjusted

Time 1D 1D Analysiz | Pk |Code| Pos Comment Vs Amt_| Area/Amt Emr Delta Delta | IG
2017/05/02 00:00:00 G-40 A9 2| 386 1480 | 20 74.0 -26.58 2654 |7
2017/05/02 00:00:00 G-40 A13 2| 386 370.0 5 74.0 -26.51 2654 |7

=

Record: W lof2 L] { Search

Fig. 22.42. The Adjustment for Variation in Delta Value with Variation in Amount of Sample
(linearity adjustment) form for the Sercon import.

Impaort Criteria for Mass Spectrometer & [Artemis)

Column Headings
Import |  Area Adjust Linearity [Amt]
Izotope Row | Adjust Type Adjust Type
13c W [ Linear W Linear
| 2 15M + [+ Linear y Linear
Record: 4 4 2of 2 H | Search

Fig. 22.43. Updated Column Headings in the Import Criteria of Mass Spectrometer form.
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14. The “Store Continuous-flow Areas” check box is enabled, which is correct, so it can be
retained as is.

15. These data are ready to import. Click “Import” and LIMS displays the informational
message in Figure 22.19.

16. Click “OK” and LIMS imports the analyses and displays a summary message
(Fig. 22.44). If there are invalid Our Lab IDs or invalid procedure codes, LIMS will log
the errors and notify the user with a dialog box. The import log is opened by clicking
“Special Features” then “ImportLog.”

17. Click “OK” and this completes importing of the Sercon C&N EA example file “Sercon
C&N v1.xlsx.”

Normalization of the 6"°C and 6'°N results with determination of element mass fractions
(element concentrations) is the next step and is discussed in Section 24.

(ums —c

. ) LIMS has imported 72 records from 18 spreadsheet rows.

Of these, 72 records have area and/er linearity adjustments.

Analyses A-1 through A-18 have been successfully imported.

e J

Fig. 22.44. LIMS Sercon C&N EA sample import summary.

22.7 Importing Data from a Carbon-14 Scintillation Counter

This example assumes that LIMS is connected to the “Lakes Backend DB.accdb” backend
database that was set up in Section 4.8 and that had a carbon-14 counter named “Beta” added to
it in Section 17.7. In the event the “Lakes Backend DB.accdb” backend database with “Beta” is
not available, a backend database for use in this section can be extracted from a file named
“Beta_14C_Backend DB.zip” that is provided in a folder named “Section 22.7” in the files that
accompany this manual. Section 4.4 provides instructions for connecting to a different backend
database.
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In this section the reader will create a carbon-14 data file named “Samples_for carbon-14.xlsx”
and this file is provided in the folder named “22.7 Carbon-14" for reference. Before proceeding,
the reader should be fully familiar with the information in Section 17.1. In this example, three
samples have arrived at the laboratory for carbon-14 analysis. They are:
TG1Al
TG1A2
TGI1A3
Create a new project by manually logging in these samples (see Section 7.3) using the medium
code 140 for '*C-bearing material. Suppose the project created is G-1480 to G-1482. Create the
Excel file having columns for line, Our Lab IDs, and ¢ value. From Table 17.1, the column
heading for '*C data is “C-14.” The Excel file should appear as shown in Figure 22.45. To import
this file:
1. On the main page click “Import Data from Mass Specs” and the Analysis Import
Format form will open (Fig. 19.12 or similar).
2. Select “B --> Beta” the carbon-14 counter.
Click “Import.”
4. Navigate to the Excel file just created, click “Select” and LIMS will prompt for the
analysis date (Fig. 22.16). The suggested date will be today’s date.
5. Enter the desired date and click “’OK” (Fig. 22.16), and LIMS provide an informational
message (Fig. 22.46).
6. Click “OK” and LIMS provide an import summary message (Fig. 22.47). If there are
invalid Our Lab IDs or invalid procedure codes, LIMS will log the errors and notify the
user with a dialog box. The import log is opened by clicking “Special Features” then

(98]

“ImportLog.”
7. Click “OK” and that completes importing the carbon-14 data from Beta--Carbon-14.

The next step is to apply data normalization, which is discussed in Section 24.

Iz_” Samples_for_carbon-1dxlsx = [=] 3

A B C D
1 Line OQOurlablD C-14
2 1 G-1480 15.2
3 2 G-1481 1.23
4
5
I

[N

3 5-1482 0.89

-

M 4 » | Sheet1 %2 [I]4 [w [

Fig. 22.45. LIMS Abbreviated import format Excel file with carbon-14 results.
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L5

LIMS )

Your file has column headings for the following:

C-14

A

Fig. 22.46. LIMS isotope informational message.

Lo

LIMS e |

; 1 LIMS has imported 3 records from 3 spreadsheet rows.

Analyses B-1 through B-3 have been successfully imperted.

Fig. 22.47. LIMS summary import message.
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23 Importing Data from a Mass Spectrometer having the “LIMS Default”
Import Format

23.1 Importing Continuous-flow Results

This example assumes that LIMS is connected to the “Lakes Backend DB.accdb” backend
database that was set up in Section 4.8 and that had an IRMS named “Zeus” with the LIMS
Default import format added to it in Section 18. In the event the “Lakes Backend DB.accdb”
backend database with “Zeus” is not available, a backend database for use in this section can be
extracted from a file named “LIMS_Default Zeus Backend DB.zip” that is provided in a folder
named “Section 23” in the files that accompany this manual. Section 4.4 provides instructions for
connecting to a different backend database.

In this example, a file named “Zeus_CF.accdb,” which is found in the folder “Section 23” in the

files that accompany this manual, has the LIMS Default format. To import this file:

1. On the main page click “Import Data from Mass Specs” and the Analysis Import
Format form will open (Fig. 19.12 or similar).
2. Select “Z --> Zeus” the IRMS having a LIMS Default import format.

Click “Import.”

4. Navigate to “Section 23” and select “Zeus_CF.accdb” and, depending upon the location
of the file, a Microsoft Access Security Notice may appear (Fig. 21.1). If it does appear,
click “Open.” The Import Criteria for Mass Spectrometer form should open and is
nearly identical to Figure 21.2. The upper left pane of this form contains the “Isotope”
and rows for check boxes for importing, area adjust, and linearity adjust. The upper
right panel has check boxes to enable importing of continuous-flow areas and importing
of continuous-flow reference injection data. The lower panel displays data in the
Microsoft Access file being imported.

5. There can be an increase (or decrease) in peak area over time for the same mass of the
same reference with an EA or TC/EA. LIMS can adjust for an increase (or decrease) in
peak area of all peak of the same gas type based on values of the ratios of the peak areas
and masses of a selected reference over time. This normalization should improve
elemental mass fraction (element concentration) determinations. To perform this
evaluation, click the “Area Adjust” check box in the row having “13C” in the “Isotope”
column and LIMS will display the Area Adjust form, which is nearly identical to
Figure 21.3.

6. The Area Adjust form (nearly identical to Fig. 21.3) shows a plot of analysis number
versus CO2 area of the reference G-40 divided by the mass of G-40. The user can select
a choice of regressions (linear, quadratic, logarithmic, or power) to fit their data. The
R squared value of the fit is shown. By clicking “Import Adjusted Areas” all of the CO,
areas in the imported file will be adjusted (normalized) using the algorithm in the
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10.

1.

12.

13.

14.

15.

16.

17.

18.

“Trend line.” The first analysis (Z-48050) shows an anomalously high value for the
ratio Area / Amount. The first sample in any run may be anomalous and is routinely
ignored in many laboratories. To ignore the data point for Z-48050, click the check box
in the row for analysis Z-48050 and the plot will be updated immediately.

The linear plot has an R squared value of 0.79 and appears reasonable. Therefore, click
“Import Adjusted Areas” and LIMS will notify the user that all peak areas will be
updated with the linear regression. If a user changes their mind, the file can be
reimported.

Click “OK.”

To evaluate the so-called “Linearity” from a plot of peak area versus 0'°C values of
G-40, click the “Linearity (Amt)” check box for the row having the isotope “13C,” and
LIMS will display the Adjustment for Variation in Delta Value with Variation in
Amount of Sample form (nearly identical to Fig. 21.5).

Over the peak area interval of 11 to 102 Vs, the 6"C value of G-40 (USGS40) remains
relatively constant with an R squared value of 0.07. There is no justification to apply a
linearity adjustment. Therefore, click “Cancel Evaluation.”

Perform the same steps for “15N.” Click the Area Adjust check box for “15N,” and the
Area Adjust form open.

Ignore analysis “Z-48050 as done above by clicking the “IG” check box for this
analysis.

The R squared value is 0.16 so that there is no justification to apply an adjustment.
Click “Cancel Evaluation.”

Evaluate the need for a linearity adjustment by clicking the “Linearity (Amt)” check
box for the isotope “15N,” and LIMS prompts the user with the message shown in
Figure 21.6 to perform the Area Adjust first. Because in the step above, there was no
justification to perform an Area Adjust owing to the low R squared value, click “No,”
and LIMS will display the Adjustment for Variation in Delta Value with Variation in
Amount of Sample form.

Note that the R squared value is very low, 0.08. Therefore, click “Cancel Evaluation”
and the updated upper portion of the Import Criteria for Mass Spectrometer form is
shown in Figure 21.7.

The “Store Continuous-flow Areas” check box is enabled, which is correct, so it can be
retained as is. The “Import CF Reference Injection Peaks” check box is not checked, but
can be checked if the user prefers to import continuous-flow reference injection peak
data. In this example, retain it unchecked.

These data are ready to import. Click “Import” and LIMS displays a message similar to
that of Figure 21.8.

Click “OK;” LIMS imports the results and provides a summary message (Fig. 23.1). If
there are invalid Our Lab IDs or invalid procedure codes, LIMS will log the errors and
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notify the user with a dialog box. The import log is opened by clicking “Special
Features” then “ImportLog.”
19. Click “OK” and this completes the importing of the Access file “Zeus CF.accdb.”

Normalization of the 5"°C and 6'°N results and determinations of element mass fractions
(element concentrations) is the next step, and they are discussed in Section 24.

ms )

'.6.' LIMS has imported 192 records from 288 spreadsheet rows.
' Of these, 48 records have area and/or linearity adjustments.

Analyses Z-48050 through Z-48097 have been successfully imported.

L= A

Fig. 23.1.  LIMS continuous-flow import summary.

23.2 Importing Dual-inlet Results

Importing dual-inlet results is straight forward. In the following example, an Access file named
“Zeus_Dl.accdb,” which is found in the folder “Section 23” in the files that accompany this
manual, has the LIMS Default format. To import this file:
1. On the main page click “Import Data from Mass Specs” and the Analysis Import
Format form will open (Fig. 19.12 or similar).
2. Select “Z --> Zeus” the LIMS Default IRMS.

Click “Import.”

4. Navigate to “Section 23” and select “Zeus Dl.accdb™ and, depending upon the location
of the file, a Microsoft Access Security Notice may appear (Fig. 21.1). If it does appear,
click “Open.”

5. LIMS will import the file provide the summary message shown in Figure 23.2. If there
are invalid Our Lab IDs or invalid procedure codes, LIMS will log the errors and notify
the user with a dialog box. The import log is opened by clicking “Special Features” then
“ImportLog.”

6. Click “OK” and this completes importing of the dual-inlet file.

98]
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[ ums [

; 1 LIMS has imported 45 records from 45 spreadsheet rows.

~ Analyses Z-48098 through Z-48142 have been successfully imported.

Fig. 23.2.  LIMS dual-inlet import summary.

Normalization of these dual inlet results is the next step and is discussed in Section 24.
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24 Normalization and Determination of Element Mass Fractions
(Concentrations)

24.1 General Information

Normalization of isotope-delta results in LIMS is based on Coplen™*! and analytical methods used
in LIMS are documented in Appendix E. It is recommended that samples be analyzed with
secondary internationally distributed, isotopic reference materials, if available, of a similar
matrix whose delta values bracket the samples of interest. This has been termed the Identical
Treatment principle (IT principle) ! and is discussed by Brand et al.!”! The delta value of a
sample is determined by linear least squares regression by LIMS, that is by using the relation:

y=mx+b

In LIMS, y is termed the final delta, m the expansion coefficient, x the penultimate delta, and
b the additive correction factor. Thus:

final delta = expansion coefficient x penultimate delta + additive correction factor

In addition to linear least squares regression, users can apply a linear drift correction over the
period of analytical run and users can apply a blank correction, which may be important in some
EA and TC/EA analyses; these are termed the hourly drift correction and the blank
correction, respectively, in LIMS. When all parameters are applied by the user, a final delta is
calculated using the relation:

final delta = (((penultimate delta + blank correction) + hourly drift correction) x
expansion coefficient) + additive correction factor

24.2 The Data Normalization form

Once analytical results from a mass spectrometer have been imported, they are considered to be
“in progress.” They remain in progress until they are normalized to internationally accepted
isotope-delta scales, such as the VSMOW-SLAP scale for o*H measurements, evaluated, and
“stored” to projects. Samples having two isotopes will need to be normalized twice, one after the
other. The user can click “Apply Data Normalization” on the main page and the Data
Normalization form (Fig. 24.1) opens. This form enables a user to select a mass spectrometric
range of analyses and isotope to perform normalization. In the case of 6'°O measurements, users
can normalize 5'°0 values of water samples separately from §' O measurements of all other
oxygen-bearing materials. This feature retains the strategy used at the University of Chicago (and
other universities) since the 1950s to normalize carbonates and waters using different algorithms.
LIMS is able to maintain two normalization scales for water and for other oxygen-bearing
substances by assigning them different procedure codes. Procedure codes between 800 and 809
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are used for water (Fig. 6.3) and codes between 810 and 899 are used for all other oxygen-
bearing materials (all samples having an Our Lab ID prefix of C, G, J, N, R, and S). This form
will display the analysis number, peak number, date-time of the analysis, the Our Lab ID, vial
position (also called the port), and name or value of the reference. Once normalization has been
completed, the correction coefficients (expansion coefficient, additive correction factor, etc.) will
be shown in the “Correction Coefs” column. The last column is the “Range” column and it
displays any LIMS Range Markers indicating the range in analysis numbers to which a set of
correction coefficients apply.

Data Mormalization

Chooze Mass Spectrometer and Isotope | (=]

& [artemis) for 130 ‘ oz |
A [Arkemiz) for 16M
- - &, [arterniz] for 345 r

Analysis |Pk| Date/Time |l]ur Lab B EBeta] fc]-r b | |
[ [Diana) for 13C

D [Diana] for 15M

F [Finnigan 251] for 13C

F [Finnigan 251] for 15M

F [Finnigan 251] for 180 [water)

F [Finnigan 251] for 180 [other than water]

Fig. 24.1.  The Data Normalization form.

Upon selecting a mass spectrometer and isotope for normalization, and clicking “Query,” either
of two possibilities can occur:

e The range of analyses will contain analyses that can be normalized, and these are
indicated by a plus symbol “+” following the Our Lab ID as shown in Figure 24.2.

e The range of analyses will not contain analyses that can be normalized (Fig 24.3). In
this case, the range of analysis numbers may need to be expanded or the isotope may be
incorrect.

In the event that a range of analyses does not contain any references from the LIMS table of
references, the expansion coefficient and additive correction factor are assigned using this form.
For example, considering the following:

1. On the Data Normalization form select “B (Beta--Carbon-14) for 14C,” click “Query”
and LIMS displays Figure 24.4.

2. The last analysis (B-3) is highlighted and the Our Lab ID has a “+” following G-1212.
Therefore, double-click on this analysis, and LIMS displays the message that no
reference sample is found in the selected range (Fig. 25.5), which is correct because no
carbon-14 references have been added to the Lakes Isotope Laboratory database.

3. The final carbon-14 value = 1 X penultimate carbon-14 value + 0. The expansion
coefficient will be 1 and the additive correction factor will be 0. To enter these values
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Data Mormalization
Chooze Mazz Spectrometer and lzotope |K [k.ali] for 13C E|

'Right' mouse button information available I I Prmt ‘ Close |
for columns with blue column headings. B0 Fes hum.|1 lu.|?‘

Analysis [Pk | Date/Time Dur Lab ID] Vial Pos | Ref | Correction Coefs | Range Mark |gnmark ViewlE dit |
k1 1 2007/08/02 000000 G-4+ 0 1.00000, . .

k-1 2 207/08/02 000000 G-4 0 1.00000, . .

k-2 1 207/05/02 00:00:00  G-40 + 0 1.00000, . .

k-2 2 2M7/05/02 00:00:00 | G-40 0 1.00000, . .

K3 1 207/06/02 00:00:00  G-41 + 0 1.00000, . .

] 2 2M7/0802 000000 G- 0 1.00000, . .

k-4 1 2007/08/02 00:00:00 G107 + 0 1.00000, . .

k-4 2 2M7/05/02 00:00:00 G107 0 1.00000, . .

k-5 1 2007/06/02 0000000  G-1108 + 0 1.00000, . .

€] 2 2M7/05/02 00:00:00 G108 0 1.00000, . .

kB 1 2007/08/02 000000 G-1109 + 0 1.00000, . .

(€] 2 2M7/08/02 00:00:00  G-1109 0 1.00000, . .

k-7 1 200705502 00:00000  G-1110 + 0 1.00000, . .
14 2 a0 G-1110 i 1.00000, .,

Fig. 24.2. Example of a mass spectrometer, range, and isotope that does shows analyses that
can be normalized. Each analysis having peak number of 1 (a 6"°C analysis) can be
normalized as indicated by “+” following the Our Lab ID.

Data Mormalizaticn
Chooze Mazz Spectrometer and lzotope |K [K.ali] for 345 E|

'Right' mouse button information available | | Prmt | Close ‘
for columns with blue column headings. Analyses lmm.|1 tu.|?

Analysis [Pk | Date/Time Dur Lab ID]Vial Pos | Ref | Correction Coefs | Range Mark |Qnmark View!/Edit |
] 1 | 2017/05/0200:00:00  G-4 0 1.00000,

kA1 2 20M7F/05/0200.00:00  G-4 0 1.00000, ..

k-2 1 2017/05/0200:00:00  G-40 0 1.00000, ..

k-2 2 207/05/0200:00:00  G-40 0 1.00000, ..

k-3 1 2017/05/0200:00:00  G-H1 0 1.00000, .,

k-3 2 | 207/05/0200:00:00  G-H 0 1.00000,

k-4 1 2017/06/0200:00:00  G-1107 0 1.00000,

k-4 2 | 2MF/08/0200:00:00 G107 0 1.00000, ..

(8] 1 2017/08/0200:00:00  G-1108 0 1.00000, ..

K5 2 2070502000000 G-1108 0 1.00000, ..

k-6 1 2017/05/0200:00:00  G-1109 0 1.00000, .,

i€ 2 | 2017/05/0200:00:00  G-1109 0 1.00000,

K7 1 2017/06/0200:00:00 G-1110 0 1.00000, .,
Tl 2 201 ¢/05/02 00:00:00 | G-1110 1 1.00000,

Fig. 24.3.  Example of a mass spectrometer, range, and isotope that does not show analyses to
normalize.

Data Mormalizaticn

Choose Mass Spectrometer and lzotope |B [Beta] for 14C El
Fr— . - . PFrimt Close
Right’ mouse button information available i i | ‘
for columns with blue column headings. forlieze Imm_|1 t0'|3
Analysis |Pk| Date/Time Dur Lab ID| Vial Pos | Ref | Comection Coefs | Range Mark |Qnmark ViewlEdit |
B-1 1 2017/05/0200:00:00  G-1210+ 0 1.00000,
B-2 1 | 2017/06/0200:00:00 | G-1211 + 0 1.00000, .,

277 02 000000  G-1212 i}

Fig. 24.4. The Data Normalization form with analyses of Beta, the carbon-14 counter .
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click “Mark,” and the Expansion Coefficient Entry form open (Fig. 24.6).

4.  Accept the entry of “1.00000” and click “OK,” and LIMS opens the Correction Factor
Entry dialog box (Fig. 24.7).

5. Enter “0,” click “OK,” and LIMS adds “Corrections Coefficients” and updates the
Range Marker to “1.000 — 3; 1.00000*pd+0.0” in the “Range” column (Fig. 24.8). The
components of the “Correction Coefs” and “Range” are identified in Figure 24.9.

LIMS —

Mo reference samples found in the correction factor range selected.

Fig. 24.5. LIMS indication that no reference exists in the selected range.

Expansion Coefficient Entry ﬁ

Enter coefficients for normalization equation. First
enter the expansion coefficient (default is 1) and

then enter the additive correction factor (default is

}. Mote that entries will be rounded off to six and
three significant figures after the decimal point,
respectively.

Fig. 24.6.  Expansion Coefficient Entry dialog box.

-
Correction Factor Entry ﬁ

Enter the additive correction factor (or 'Mull’ for a 0K
null value). -
|

Fig. 24.7.  Correction Factor Entry dialog box.
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Data Mormalization

Choose Mass Spectrometer and lzotope |B [Beta] far 14C El
s g . - . Frint Close
Right’ mouse button information available | i | |
for columns with blue column headings. burelieee I‘mm.|‘] t0'|3
Analysis [Pk | Date/Time Dur Lab ID] Vial Pos | Ref | Cormrection Coefs | Range | Mark | Unmark | FiewlE dit |
B-1 1 2017/05/02 00:00:00  G-1210+ il 1.00000, 0.0, ,
B-2 1 2017/06/0200:00:00  G-1211 0 1.00000, 0.0, ,

+
+

B-3

Fig. 24.8.  Updated Range Marker.

peak number

of first analysis peak numbe_r
in range in of last analysis
three-digit in range in
format with three-digit
leading zeros format with
analysis following analysis leading zeros
number decimal number following
of first separator of last decimal
analysis analysis separator
in range in range

- -
Data Normalization

Ch Mass Spectrometer and Isotope |D [Diana) for 13C /E] A""“ lCIose ‘
/

'Right' mouse button information available d d
lorgcolumns with blue column headings. Analyses llom.[7647 !0.[81 47/
Analysis [Pk|  Date/Time  [Dur Lab ID]Vial Pos| Ref |  Comection Coefs. Ragge ﬁark l)!‘mark View!E dit [?
D-8095 4 2013/08/121554:46 G-1209 + 0 1.00750, -2.41,-0.08,-1.12 -
D-8096 3 2013/08/1216:04:34 G-40 0 1.00000, , ,
D-8036 4 2013/08/1216:04:34  G-40 + 0 1.00750,-2.41,-013,1.15
D-8097 3 2013/08/1216:14:.08 G-40 0 1.00000, .,
D-8097 4 2013/08/1216:14:08 G-40+ 0 1.00750, -2.41,-013,1.17 \L
D-8038 3 2013/08M1216:04:35 G-4 0 1.00000, , .
D-8098 4 2013/0811216:04:35 G-4+ 0 1.00750, -2.41, f-1.15 1.000 - 8098.004; 1.00750"pd-2.41
expansion /
coefficient
blank .
additive’  comection 10U STt A additive
correction expansion correction
factor coefficient factor

Fig. 24.9.  Example of correction coefficients and the LIMS Range Marker. Note that G-4
does not have a blank correction value in this example because G-4 is a blank. The
order of correction coefficients (“Correction Ceofs.”) is expansion coefficient,
additive correction factor, blank correction, and hourly drift correction, except for
sample blanks, in which case the blank correction is null. In the range marker “pd”
is penultimate delta.

The “Unmark” button is used to delete a range marker. Deleting a range marker does not delete
any analyses from LIMS. If either the expansion coefficient or the additive correction factor
needs to be updated for a range of analyses not having references, the range marker would be
deleted and recreated by clicking “Mark;” the updated expansion coefficient and additive
correction factor would then be entered.
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The “View/Edit” button opens the Normalization Equation Coefficients form, which is discussed
in the next section. This completes the normalization of these carbon-14 results and the next step
is to evaluate carbon-14 results (Section xx).

24.3 Normalizing Results using the Normalization Equation Coefficients form

The Normalization Equation Coefficients form is one of the most useful forms in LIMS. To
demonstrate its use

1.  On the main page click “Apply Data Normalization” and the Data Normalization form
will open (Fig. 24.1).

2. Select “D (Diana) for 13C,” and LIMS will enter the last 500 analyses in the “Analyses
from” and “to” fields.

3. Click “Query” and LIMS will display analyses D-8050 to D-8098.

4. Double-click on the last analysis that has a “+” symbol following the Our Lab ID value,
which is peak 4 of analysis D-8098, and the Normalization Equation Coefficients form
will open.

5. LIMS may prompt that it will determine best fitting normalization equation coefficients.
Click “OK” and the Normalization Equation Coefficients form should appear as shown
in Figure 24.10.

The “Show” panel in the upper left of the form enables the user to show one reference, all
references, all analyses, or all analyses except continuous-flow reference injection analyses that
might have been imported. The Mass Concentration Calculations panel labelled “Carbon Mass
Fraction (Concentration) Calculations” is discussed in Section 24.6. The “Drift Correction with
Time” panel is discussed in Section 24.4. Corrections for sample blank are made using the
controls in the “Blank Correction” panel, which is discussed in Section 22.5. The lower panel in
the Normalization Equation Coefficients form (Fig. 24.10) displays information about each
analysis:

e  The date-time of each analysis (“Date Time”)

e The “Our Lab ID”

e  The “Extraction ID,” which is also known as the Aliquot ID

e The mass spectrometric analysis number consisting of the mass spectrometer prefix

(code), a hyphen, and the integer analysis number (“Analysis”)

e  The peak number (“Pk™)

e The procedure code (see Section 6.4) (“Proc Code™)

e  The vial position, which is also known as the Port (“Vial Pos™)

e A “Comment”
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Norralization Equation Coefficients I ‘ ‘

v D [Dianal for 130 v D-1.000 to D-B098.004 Ignore Some Deltas | Iqnore ATl Deltas | Print

~Show Carbon Mass Fraction [Enn-::entratmn] Calculations — Mormalization
i~ & [ (From Blank o m W i~ i g ; . I:EI ! .
One Reference [E—— g 9 Maormalize with This R eference: . True Valu.e
™ All References " On Table of Refz) n: *  Maomalize with Al B eferences Multiple Peaks/Analvsiz
tean Intermediate Delta:
f« Al Analpses Drift Correction with Time & Squared |0.999767 [PD + Blank + Haurly Carr)
. . E«Iﬁlﬁiﬁ;l}gﬁ% e ’T_ Usze Linear Drift Carrection %o/ hr [~ Farce Exp Coef to 1.00000 Sid D Ii
s . Hormahzation Equation Coefficients —
— Blank Cormrection
& MNone Fropozed Accepted
. Exp Cosf: |1.01655 Aol DDDDD
i~ Usze This Sample: |:| Mean Delta: Py
san Lete Add Cor: [-259 g Hormahzation
" Uze These Yalues: tean Area: I—
9 ‘Right" mouse button info available for columns with blue column headings.
Date Our Lab |Extraction Proc| ¥ial Area| wiC] |IG (M5 | Prev Penult | Blank |Hourly | Expans | Add | Final -
Time 1D 1D Analysiz | Pk |[Code| Pos |[Comment Amt| ¥s | [2] [CnjEr| Delta Delta | Corr_ | Corr | Coef | Corr [ Delta | 1G
2013708412 08:33 G-40 D-a050 4 | 386 0212626 I 2373 1.01685 |-269 |-26.82 -
2013708412 08:43 G-40 D-2051 4 | 386 21234 I 2375 1.01665 |-269 |-26.83 -
2013708412 08:53 G-40 D-a052 4 | 386 0202258 I -23.60 1.01685 |-269 |-26.68 -
2013708412 0302 G-41 D-a053 4 | 386 021 (23s2 I 39,43 1.01685 |-269 |37.40 -
2013/08412 0312 G-41 D-a054 4 | 386 nz20(21.89 I 3954 1.01685 |-263 |37.51 -
2013/08412 0922 G-40 D-a055 4 | 386 ni11z1v I 234 1.01685 |-269 |-26.49 |_
2013/08412 0932 G-40 D-a056 4 | 386 030(3386 I -23.54 1.01685 |-269 |-26.62 |_
2013/08412 0342 G-40 D-a057 4 | 386 051 (5674 I -23.58 1.01685 |-269 |-26.65 |_
2013708412 0352 G-40 D-a05a 4 | 386 0 1m.Aa I 2347 1.01685 |-269 |-26.54 |_
2M3/08A021001 [ G-1175 D-a053 4 | 386 399 (47 63 I -20.70 1.01685 |-269 |-23.73 |_
203084021011 G-1176 D-a060 4 | 386 407 (4468 I -21.08 1.01685 |-269 |-2412 |_
230802102 | G177 D-20e1 4 | 386 4.00(34.11 I -22.08 1.01685 |-269 |-25.14 |_
2M3/0849210:31 [ G-1178 D-a062 4 | 386 4.00 (2736 I -21.66 1.01685 |-263 |-2471 |_
2ma/meAa2104 | G179 D-a063 4 | 386 4 |51.89 I -21.32 1.01685 |-269 |-24.36 |_
2013/08412 1060 G-1180 D-2064 4 | 366 399 (5802 I 2063 101685 |-269 |-23E66 o =
I:‘:elc-:li::l-lli 4 -1.-nf4; l-P. M | Fitter | Seaéch o T o T

Fig. 24.10. The Normalization Equation Coefficients form. Normalization coefficients are determined using two-point normalization
with G-40 and G-41.
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e The amount of sample (“Amt”)

e The continuous-flow area, which is the sum of the areas of the m/z values of the gas;
also call the Area All (“Area Vs”).

e The mass fraction of the element [e.g. symbol w(C) for carbon] (“w(C) (%)”).

e  Check boxes to enable to user to ignore an analysis for calculating mass fraction of an
element (“IG Cn”)

e The mass spectrometric error code (“MS Err”)

e The imported delta value in the case that linearity adjustments were performed to
determine updated penultimate delta values (“Prev Delta”)

e  The penultimate delta value (“Penult Delta”)

e  The blank correction value (“Blank Corr™)

e The hourly drift correction value (“Hourly Corr”)

e The expansion coefficient (“Expans Coef”)

e The additive correction factor (“Add Corr”)

e The final delta value calculated using the equations in Section 24.1 (“Final Delta”)

e A check box to enable the user to ignore the analysis in all isotope-delta calculations
(“IG”). The analysis can still be used in mass fraction calculations (unless the “IG Cn”
check box is enabled).

e In the situation that there are multiple peaks of a reference for the same analysis
number, the mean and standard deviation are provided in the “Multiple Peaks Analysis
Summary” pane near the bottom of the Normalization Equation Coefficients form—see
example in Figure 32.11.

Many of the column-heading labels in LIMS are shown in blue font, and the blue font indicates
that additional information is available by right-clicking. For example, scrolling to Analysis
D-8089 and right clicking the entry in the “Extraction ID” column displays the dialog box shown
in Figure 24.11.

Users are able to perform one-point or two-point normalization. Two-point normalization
commonly is termed full normalization if there are three or more references. To perform a one-
point normalization using G-40 (USGS40 L-glutamic acid):

1. Click “One Reference” in the “Show” panel.

2. Click “Normalize with This Reference” in the “Normalization” panel.

3. Select “G-40” for the reference if it is not already selected, and LIMS displays the

information shown in Figure 24.12.

The proposed expansion coefficient is 1 by default because normalization with a single reference
was selected. However, using additional information the user may want to update the expansion
coefficient and the additive correction factor. Neither field is locked and for an example one can
update the expansion coefficient and additive correction factor to 1.01234 and —2.88 %o as shown
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in Figure 24.13. The values in the “Final Delta” column update immediately. In addition to
performing one-point normalization with G-40, one can normalize with G-41 by selecting G-41
as the reference for single-point normalization (“Normalize with This Reference” selected) as
shown in Figures 24.14 and 24.15. To improve normalization, one can click “IG” check boxes as
shown in Figure 24.16 in which the “IG” check box of D-8078 (G-41) was checked, and the
standard deviation of the 5"°C values of G-41 improves from 0.31 %o (Fig. 24.15) to 0.08 %o. In
some cases, the results from an entire run need to be ignored. This is accomplished in one step by
clicking “Ignore All Deltas” at the top of the form. Clicking “Ignore All Deltas” causes the
button label to change to “Clear All Deltas” and vice versa. To check “IG” check boxes of
selected peak numbers of all analyses, one can click “Ignore Some Deltas.” After clicking
“Ignore Some Deltas” the button label changes to “Clear Some Deltas,” which enables the user
to unclick “IG” check boxes of selected peak numbers.

‘Right' mousze button info available for columns with blue column headings.

Date Our Lab |Extraction Proc | Yial Arei
Time 1D 1D Analpsiz [Pk |[Code| Poz |Comment) Amt| Vs
2013/08M21327 1 G-1194 0-2020 4 | 3E6 4 |20.7
2013/08M12 1337 G-1195 0-3081 4 | 356 400)329
2013/08412 1347 G-1196 0-2082 4 | 3E6 407 |24.2
2013/08M 213657 G197 i E "3
2013/08M2 1406 G-1193 L G
2013/084112 14161 G-1199 7]
2013/08M2 14261 G-1200 10 1001 I:
2013/0812 1436 G-1201 Date: 1/18,/2017 4
= Employee: Dick Weller .

2013708712 1446 G-1202 N ployee: Lick Frel 7]
_ Type: Dry overnight in vacuum oven |

2013/08M2 14685 G-1202 1001 Amount: 1 mg 'I_
2013/08M 21505 G-1203 FxnTime: & hr 2
2013/08/12 15158 G-1204 Vac After Transfer: 1
- (Gas Pres: E

2013/0812 1525 G-1205 | ]
Termnp: 40 u

2013/08412 1535 G-1206 Relative Humidity: &
21308121544 | G207 Comments; ]

Record: M 4 40 of49  » M = M

Mo Analysis Cornment

Fig. 24.11. Example information provided by right-clicking entries in column headings having
a blue font. Here the user right-clicked the “Extraction ID” entry labelled “1001.”
This Extraction ID information was entered in the Extraction form in Section 11
(see Fig. 11.1).
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Mormalization Equation Coefficients

D [Diana) for 130 [0-1.000 to D-8098. 004 Ignore Some Deltas | Ignore ANl Deltas | Print
~Show Carbon Mass Fraction [Concentration] Calculations — Normalization
') 'y Dﬂ: I:FFDITI Blank o mi i3 o - F - . N ' 1 K
One Reference E—— . V! Mormalize with This Reference: G-A0 |- | Te'Yalue 26.39 %a
" All References i On Table of Refs) Ok = Momalize with All References Mean| dicte Ded
ean Intermediate Delta: -23.32 %a
" All Analyses Drift Commrection with Time A Squared [PDr + Blank, + Hourly Corr)
i él?ﬁnpe:l},&s;;ets ’T_ Usze Linear Drift Comection %ol hr [~ Force Exp Coef to 1.00000 Std Dew: 0,46 %a
_ Blank Correction Mormalization Equation Coefficients ——
& Hone Proposed Accepted
Exp Coef:
€ Use This Sample: [ ] Mean Deka: [ &p Loef: |1.00000 Aply 1.00000
Add Car: [-3.08 % Hormahzation ’7 %0
" Usze These Walues: Mean Area: I—
‘Right’ mouse button info available for columns with blue column headings.
Date Dur Lab |(Extraction Proc| Vial Area| w[C] [1G (M5 | Prev Penult | Blank |Hourly | Expans | Add Final
Time 1D 1D Analysiz | Pk [Code| Poz  [Comment|Amt| Vs [#] _[Cn|Em | Delta Delta Corr Corr Coef |Com | Delta |IG
201340812 08:33 5-40 [-2080 4 | 386 0211|2626 I 2373 1.00000 (-208 [-26.81 r
201340812 08:43 5-40 [-8051 4 | 356 021] 234 I 2378 1.00000 (-2.08 |-26.82 -
201340812 08:53 G-40 D-8052 4 | 356 nz20|zz58 I -23.60 1.00000 (-3.08 |-26.67 l_
201340812 09.22 3-40 [-8055 4 | 356 0111217 I 2341 1.00000 (-308 |-26.49 -
2013408120932 5-40 [-8056 4 | 356 0.30]3386 I -23.54 1.00000 (-2.08 |-26.62 r
201340812 0942 5-40 [-8057 4 | 356 051 |56.74 I -23.58 1.00000 (-2.08 |-26.65 -
20123/08/12 09.52 -40 [-805g 4 | 356 s |1os I 2347 1.00000 (-2.08 |-26.54 -
201308121258 =-40 D-8077 4 | 35h 020|2257 I 2304 1.00000 (208 [-26.11 -
201340812 16:04 5-40 [-8036 4 | 356 0z (2219 I -22.81 1.00000 (-2.08 |-25.53 r
201308121614 5-40 [-8097 4 | 356 018|21.75 I 2253 1.00000 (-2.08 |-25.60 r

Fig. 24.12. Single-point normalization using 10 samples of G-40 USGS40.
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— Normalization
«  Mormalize with Thiz Reference: G40 || 'True'Value -26. 39 %o

" Momalize with &l References

tean |ntermediate Delta: -23.32 %
& Souared [FD + Blank + Hourly Carr)
™ Force Exp Coef to 1.00000 Std Dew: 0.45 %o

Mormalization Equation Coefficients

Fropozed Accepted

Exp Coef: |1 234 Apply 1.00000
Add Corr: |-2.88 %o Hormalization Ii %o

za| w[C] |IG |M5| Preyr Penult | Blank | Hourly | Expans | Add Final
g [%] _|Cn[Erm | Delta Delta Corr Corr Coef | Comr | Delta |IG
26 | 2373 1.01234 [-288 |-26.91 |_
4 | 2375 101234 (288 |-2692 |_
Aa | -23.60 1.01234 (288 |-2677 |_
7 | 234 1.01234 (288 |-2668 |_
oe | -23.54 1.01234 [-288 |-26.1 -
d | -23.58 1.01234 (288 |-2675 |_
A | 2347 1.01234 (288 |-2664 -
a7 | -23.04 101234 (288 |-26.20 -
18] | -22.81 1.01234 (288 |-25E67 |_
B | -22.53 101234 (288 |-25E69 |_

Fig. 24.13. Example of manually updating the “Exp Coef” and “Add Corr” fields to perform
one-point normalization using an expansion coefficient that is not 1.00000.

]

[0 | TP w N PO [P ) [

G-41

Fig. 24.14. The reference dropdown control showing the assigned delta values of references.
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_ Hormalization

&+ Maormalize with Thiz Beference: G-41 || 'True'Value 3763 %
" MNormalize with &l References S e
ean |ntermediate Delta: 39EE %o
A Squared [FDr + Blark + Hourly Corr)
[~ Force Exp Coef to 1.00000 Std Dev: 0.31 %e
Mormalization Equation Coefficients
Fropozed Accepted
Exp Coef: |1 000oa Apply |1 00000
Add Corr: |-2.02 %o Hormalization Ii %o
=a| w[C] [IG|M5| Preyr Penult | Blank |Hourly | Expans | Add | Final
B [%] _|Cn{Emr | Delta Delta Corr Corr Coef (Corr | Delta |IG
¥ | 39,43 1.00000 (-2.03 [37.40 I
a9 | 3954 1.00000 (-2.03 [37.51 [
] | 0.0z 1.00000 (-2.03 [37.93 I

Fig. 24.15. Single-point normalization using all three samples of G-41 USGS41.

_ Hormalization

i+ Marmalize with Thiz Beference:

" Mormalize with &l References

G-41

L | True'Yalue 3763 %

tean Intermediate Delta: 3949 %
A Squared [FD' + Blank + Hourly Carr)
[~ Force Exp Coef to 1.00000 Std Dev: 0.05 %e
Mormalization Equation Coefficients
Fropozed Accepted
Exp Coef:  |1.00000 Apply 1.00000
Add Corr: |-1.86 %n Hormalization li %o
ea| w[C] [IG |M5| Prevr Penult | Blank (Howrly | Expans | Add | Final
£ [¥] |Cn|[Emr| Delta Delta Corr Comr Coef |Comr | Delta |IG
h2 | 3943 1.00000 (-1.86 |37.57 I
a9 | 3954 1.00000 (186 |37.69 I
a5 | 40.02 1.00000 (186 |3816 [v
Fig. 24.16. Ignoring analyses to improve the standard deviation.
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To perform two-point normalization:

1.

2.
3.
4.

Click “All Reference” in the “Show” panel.

Click “Normalize with All References” in the “Normalization” panel.

Ensure that the “IG” check boxes of analysis D-8078 is unchecked.

Based on the references interspersed among the unknowns, LIMS is proposing to
normalize the 49 6"°C analyses between D-1 and D-8098, shown in the bottom panel,
with an expansion coefficient of 1.01655 and an additive correction factor of —2.69 %o
(Fig. 24.10). The R squared value for these coefficients is 0.999767 as shown in the
Normalization panel. Click “Apply Normalization,” and the “Accepted” fields for the
expansion coefficient and additive correction factor are updated, the backgrounds of the
“Proposed” values changes from yellow to white, and the values in the “Final Delta”
column are updated (Fig. 24.17).

For QA/QC documentation users may decide to click “Print” at the top of the form, and
LIMS will print the QA/QC documentation report shown in Figure 24.18.

Click “Close” to exit the Normalization Equation Coefficients form, and LIMS may
prompt with the dialog box shown in Figure 24.19. Click “Yes” or “No” as desired and
the Range Marker is shown on the Data Normalization form (Fig. 24.20).

To document Range Markers in the analysis interval specified on the Data
Normalization form (7598 to 8098), click “Print” and LIMS prints the report shown in
Figure. 24.21. Because a Range Marker exists, clicking “View/Edit” will open the
Normalization Equation Coefficients form.

_ Hormalization

" Mormalize with This Reference: I:B True" W alue

' Mormalize with Al B eferences

& Squared |0.999767 [PD + Blank + Haourly Carr]

[ Force Exp Coef o 1.00000 Std D

kean Intermediate Delta;

Mormalization Equation Coefficients

Propozed Accepted
Exp Coef:  |1.01655 Apply 1.01655
Add Com: [253 % | MNormahzation | [5°¢g %o

za| wiC] (1G (M5 | Prev Penult | Blank |Hourly | Expans | Add Final

5 [#] |Cnl{Em | Delta Delta Corr Comnr Coef | Com | Delta [IG
hZ | 3943 1.01655 |-2.69 |37.40 |_
29 | 2954 1.01655 |-2.69 |37.51 [
i | 0.0z 1.01655 |-2.69 |37.93 [

Fig. 24.17. Normalization equation coefficients and final delta values for two-point

normalization.
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References for D (Diana) for 13C 4/22/2017 8:10:10 AM
Between 1.000 And 8098.004
Expansion Coefficient: 1.01655
Additive Correction Factor: -2.69
RSquared: 0.999767
Vial Proc. Error Penultimate Blank Hourly Intermediate
Date Analysis Pk Pos Code Messages  Area Delta Corr Corr Delta 1G
G-40 USGS40. L-Glutamic Acid
8/12/2013 8:33:32 AM 8050 4 356 26.3 -23.73 -23.73
8/12/2013 8:43:20 AM 8051 4 356 234 -23.75 -23.75
8/12/2013 8:53:09 AM 8052 4 356 226 -23.60 -23.60
8/12/2013 9:22:34 AM 8055 4 356 122 -23.41 -2341
8/12/2013 9:32:23 AM 8056 4 356 339 -23.54 -23.54
8/12/2013 9:42:12 AM 8057 4 356 56.7 -23.58 -23.58
8/12/2013 9-52:00 AM 8058 4 356 1019 -23.47 -23.47
8/12/2013 12:58:17 PM 8077 4 356 226 -23.04 -23.04
8/12/2013 4:04:34 PM 8096 4 356 222 -22.51 -22.51
8/12/2013 4:14:08 PM 8097 4 356 21.7 -22.53 -22.53
-23.32 + 046

Computed delta value of G-40 relative to VPDB: -26.39 per mil

Value should be (from reference table): -26.39 per mil.
G-41 USGS41, L-Glutamie Acid
8/12/2013 9:02:57 AM 8053 4 356 235 3943 3943
8/12/2013 9:12:45 AM 8054 4 356 219 39.54 39.54
8/12/2013 1:08:06 PM 8078 4 356 238 40.02 40.02

39.66 + 0.31
Computed delta value of G-41 relative to VPDB: 37.63 per mil
Value should be (from reference table): 37.63 per mil.

Fig. 24.18. Example QA/QC documentation report of normalization equation coefficients.

LIMS

2]

records?

Some Ignore checkboxes may have changed. Do you want to update these

Yes Mo Cancel

A /|

L

=

Fig. 24.19. LIMS dialog box upon closing Normalization Equation Coefficients form if “IG”
check boxes were clicked after clicking “Apply Normalization.”
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3 2013/08/12 168:04:34 G40 1] 1.00000. .,

4 2013/08/1216:04:34 | G-40 + 0 1.01655, -2.69. .

32013708412 16:14:08 | G-40 0 1.00000, .,

4 2013/081216:14:08 | G-40+ il 1.0165E, -269, .

3 2013/08/1216:04:35 | G-4 ] 1.00000, ,

4 2073/05/72 16:04: 38 I 1.01655, -2 B9, 000 - 8095.004: 1.07165 0pd-2. 63

[4=

Fig. 24.20. New Range Marker on the Data Normalization form.

Summary of Correction Factor Ranges H22 2017 8:35:43 AM

Correction Factor List: D (Diana) for 13C
§/12/2013 1.000 to 8098.004 1.01655 x Penultimate Delta - 2.69

Fig. 24.21. Example report documenting Range Markers.

Occasionally, users may include several different references in a daily run and subsequently want
to treat one of them (e.g. Ref A) as a blind sample to determine its delta values without its being
included in the normalization process. The solution is to click the "IG" check box for each
analysis of Ref A. This is facilitated by selecting “Normalize with This Reference” in the
Normalize panel and selecting “One Reference” in the Show panel. After ignoring all analyses of
Ref A, normalize as desired including applying drift correction with time (Section 24.4) if
desired and correcting for sample blank (Section 24.5) if desired. Click “Apply Normalization,”
close the form and return to the LIMS main page. Use the Add or Edit Analyses form (Section
27) to un-check each of the analyses of Ref A that was ignored. Now you can use the Print or
Export Samples in Progress form (Section 26) to print or export to an Excel file the analyses in
the normalization range.

Two-point normalization using the Normalization Equation Coefficients form was discussed in
this section. Additional correction and normalization tools are discussed in the next sections.

& Useful tip: Items in columns having column names with blue font can provide additional
information by right-clicking. Right-clicking on an Our Lab ID displays information about
the sample. Right-clicking on a procedure code provides a description of the analytical
procedure. Right-clicking on "MS Err" provides a description of the mass spectrometer error
code.
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24.4 Applying Drift Correction with Time

LIMS can apply a linear drift correction with time to results the delta values of references

interspersed among unknowns in the run. To demonstrate this feature:

1.

10.

11.

12.

13.

14.
15.

On the main page click “Apply Data Normalization” and the Data Normalization form
will open (Fig. 24.1).

Select “D (Diana) for 13C,” and LIMS will enter the last 500 analyses in the “Analyses
from” and “to” fields.

Click “Query” and LIMS will display analyses D-8050 to D-8098, and the last analysis
will be highlighted as shown in Figure 24.20.

Click “View/Edit” (or double-click on the highlighted analysis) and LIMS will prompt
that it will determine best fitting normalization equation coefficients.

Click “OK” and the Normalization Equation Coefficients form should appear with two-
point normalization performed (Fig. 24.17).

Click “One Reference” in the “Show” panel.

Select “Normalize with This Reference” in the “Normalization” panel, select reference
G-40 if not already selected, and note that the standard deviation is 0.46 %e..

Click the “Use Linear Drift Correction” check box in the “Drift Correction with Time”
panel, and LIMS displays the dialog box shown in Figure 24.22, which indicates that an
hourly drift correction value of —0.154 %o/hr was calculated by least squares regression
from §'°C results of G-40 by assigning a time of 0 hours to the first analysis (D-8050)
and a time of 7.7 hr to the last analysis (D-8097) that resulted in an R squared value of
0.98. These results are based on 10 measurements of G-40.

Click “Cancel” to discontinue displaying this message and note that the hourly drift
correction value of —0.154 %o/hr is displayed in red font (Fig. 24.23). Note that the
standard deviation has improved from 0.46 %o to 0.07 %eo.

Change the reference from G-40 to G-41 and the hourly drift correction value decreases
to —0.133 %o/hr based on three measurements of G-41.

To use the mean hourly drift correction value determined from all references, click
“Override Off” shown in the “Drift Correction with Time” panel (Fig. 24.23), and
LIMS changes the label of this control to “Override On” and displays the dialog box
shown in Figure 24.24.

Click “OK” and the mean hourly drift correction value of —0.143 %o/hr is displayed.
With the override on, the hourly drift correction field is unlocked and a user can edit it
as desired—this feature should be used with care.

Click “Override On” and change the reference to G-40 so that the hourly drift correction
value is —0.154 %o/hr.

Click “Normalize with All References” in the “Normalization” panel.

Click “All Analyses” in the “Show” panel.
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16. Click “Apply Normalization” and LIMS will update the “Final Delta” values and the
hourly drift correction values are shown in the “Hourly Corr” column (Fig. 24.25). Note
that the R squared value has improved to 0.999995.

17. Click “Close” and “Close” to return to the main page.

This completes the discussion of linear drift correction. The one final correction that can be
performed is correction for sample blank, which is discussed in the next section.

[ ums ) |

Select Cancel to discontinue displaying this message.

The linear drift correction (Hourly Corr) is -0.154 per mil per hour. It is calculated
with a least squares regression using G-40 data by assigning a time of 0 hours to
analysis 0-8050 and a time of 7.7 hours to analysis D-8097.

The R squared value of the drift correction is 0,98,

As the R squared value of the drift correction approaches zero, applying a drift
correction may not be warranted,

There is more than one reference. You might choose to determine the linear drift
correction with another reference. If so, select it after clicking the 'Mormalize with
This Reference' option button,

QK l ’ Cancel

LS

Fig. 24.22. Dirift correction dialog box.

v Use Linear Drift Corection 10,154 %! hr I]?Elf;lde

Fig. 24.23. Hourly drift correction.

’— Drift Correction with Time
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LIMS e |

The manual override of drift correction is provided for users with superior
knowledge of their analytical results and systems.
In most laboratories the manual override is seldom needed. Use it with care,

QurLablID Drift Corr R squared value of Drift Corr
G-40 -0.154 0.973

G-41 -0.133 0.978

Mean -0.143

L 4

Fig. 24.24. Hourly drift correction calculated from mean values of G-40 and G-41.
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Mormalization Equation Coefficients

|D [Diana] for 13C

|D-1.000 to D-2093.004

Ignore 5ome Deltas |Igmn'e All Deltas | Prmt | Close

—Show Carbon Mass Fraction [Concentration] Calculations
" One Reference (o Off (From Blank [ mgiVs
Corrections and .
i~ All References " On Table of Refs) L=
e Al Analyzes Drift Correction with Time

Al Analyzes
Except CF Refs

’77 U ge Linear Diift Correction 0,154 %o/ hr l]vgril[lde

— Blank Cormrection

_ Mormalization

" Mommalize with This Reference:

&+  Momalize with All Beferences

& Squared |0.993995

[~ Force Exp Coef bo 1.00000

=] Tevae]

Multiple Peaks/tnalyziz
tean Intermediate Delta;
[PD + Blank + Hourly Corr)

Std Diew:

Mormalization Equation Coefficients

& Mone Propozed Accepted
= Usze Thiz 5ample: |:| Mean Delta: l— ExpLoek |1.01524 ) . N Ap?i]pati 1.01524 )
= Use These Yalues: bean Area: Add Com |-234 % ormahzatom i |-2.34 o
ean Alea; ’—
‘Right" mousze button info available for columns with blue column headings.

Date Our Lab |Extraction Proc | Vial Area| w(C] |IG |M5( Prev Penult | Blank |Hourly | Expans | Add Final -

Time 1D 1D Analysis | Pk [Code| Poz [Comment| Amt| Vs [%2] |[Cn|/Em| Delta Delta Corr Corr Coef |Com | Delta |IG
2013/081208:33 G-40 D-8050 4 | 356 0212626 | 2373 0o 1.524 |-234 |-26.44 |_
2013/08412 08:43 G-40 D-8051 4 | 356 0.21] 234 | -23.75 003 (1524 |-234 [-26.48 -
203/0812 0853 G-40 D-8052 4 | 356 0202258 | -23.60 005 (1524 |-234 [-26.35 -
2013/08412 0302 G-41 D-8053 4 | 356 0212352 | 3943 008 (1524 |-234 (3762 -
2M3/08120912 G- D-8054 4 | 356 n.20(21.89 | 39.54 -0.1 1.M524 |-2.34 |37.70 -
2013/081209.22 G-40 [-8055 4| 356 01217 | 2341 013 (101524 |-234 [-26.24 -
2013/081209.32 G-40 D-8056 4 | 356 0303386 | -23.54 015 (1524 |-234 [-26.40 -
2013/0812 0942 G-40 D-8057 4| 356 0515674 | 2358 018 (101524 |-234 [-26.45 |_
2013/0812 0352 G-40 D-2058 4| 356 0.1 (101.9 | -23.47 0.2 1.M524 |-234 |-26.37 -
203/081210:01 | G-1175 D-8053 4 | 356 3994763 | 2070 023 (1524 |-234 [-2359 |_
2013/08121011 | G-1176 D-80E0 4| 356 4.01 [44.68 | -21.08 025 (1524 |-234 (2399 -
2013/081210:21 | G177 D-8061 4 | 356 4001341 | -22.08 028 (10524 |-234 [-25.04 |_
2013/08A1210:31 | G-1178 D-80E2 4| 356 4.00(27.36 | -21.B6 0.3 1.M524 |-2.34 |-24.63 -
203/081210:41 | G179 D-8063 4 | 356 4 [51.89 | 21,32 033 (10524 234 [-24.3 |_
2013/08A1210:50| G-1180 D-8064 4| 356 3995802 | -20.63 035 (1524 |-234 (2364 o =
Record: 4 < 10f49 M [oNoFiter | Search . ' - S

Fig. 24.25. The Normalization Equation Coefficients form with linear drift correction. Drift correction determined using G-40.
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24.5 Applying Blank Correction

LIMS can make a correction for sample blank using either data from a blank or estimated delta
values and areas using the controls and fields in the “Blank Correction” panel in the
Normalization Equation Coefficients form (as in Fig. 24.10). In the database for a new
laboratory, G-4 is identified as an empty cup for use as a blank in a continuous-flow method or
empty cup in an EA or TC/EA method (Fig. 24.26). G-4 was analyzed in the example analyses
discussed in Sections 24.3 and 24.4.

To demonstrate blank correction with G-4:

1. On the main page click “Apply Data Normalization” and the Data Normalization form
will open (Fig. 24.1).

2. Select “D (Diana) for 13C,” and LIMS will enter the last 500 analyses in the “Analyses
from” and “to” fields.

3. Click “Query” and LIMS will display analyses D-8050 to D-8098, and the last analysis
will be highlighted as shown in Figure 24.20.

4. Click “View/Edit” (or double-click on the highlighted analysis) and LIMS will prompt
that it has determined linear drift correction (Fig. 24.22).

|zotope

EERES

Reference Information

Our Lab 1D Sample 1D |Empty cup

G [+] 4

Mediurn: |26 -> G [C & M] C- and N-bearing material

Final Delta: Yo
Mazz Fraction C: %

[for elemental analpzers)

[~ Continuous-flow Reference Injechon Gas

Blank in a Continuovz-flow tethod or Empty Cupin an B4 or TCAEA

<]

[~ Use for Linearity Carrection
[Cormect Delta Value for Amount of Sample)

Fig. 24.26. G-4 identified in the Reference Samples form as an empty cup for use as a blank.
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Click “OK” and LIMS will prompt that it will determine best fitting normalization
equation coefficients.
Click “OK” and the Normalization Equation Coefficients form should appear with two-

point normalization and linear drift correction performed (Fig. 24.25).
7. Select the “Use This Sample” option in the “Blank Correction” panel, and LIMS
displays the Our Lab IDs of all of the references in the run identified as blanks, which in
this example is only G-4 (Fig. 24.27).
8. Select G-4 and LIMS will recalculate the linear drift correction based on correction for
the blank, G-4, and displays a dialog box similar to Figure 24.22. LIMS uses a mean
8"C value of —7.2 %o and a mean area of 0.18 Vs for blank correction calculations
(Fig. 24.28), which are documented in Appendix E. Note that the hourly drift correction
has changed from a value of —0.154 %o/hr to —0.152 %o/hr, the proposed expansion
coefficient value has changed from a value of 1.01524 to 1.00750, and the additive
correction factor has changed from a value of —2.34 %o to —2.41 %o, both shown with

yellow background indicating revised values (Fig. 24.28).

9. Click “OK” and click “Apply Normalization” to update the “Accepted” values of the
expansion coefficient and the additive correction factor (Fig. 24.29).

Blank Correction

i MNone

(* Uze Thiz Sample: |

™ Usze These Walues G-4

Fig. 24.27. LIMS displaying all references identified as blanks. In this case the only reference
identified as a blank in the run was G-4.

o Al Analyzes

Al Analyzes
Except CF Refz

— Blank Cormrection

Dinift Correction with Time

’T? Usze Linear Drift Correction 0,152 %/ hr I]vg;;n:le

—Show Carbon Maszs Fraction [Concentration) Calculations — Mormalization
" One Reference o [ff (From Blank o mg/V's " Momalize with This Reference;
Corrections and i
i Al References " On Table of Refg) = *  Momalize with All References

& Sguared |0.999996
[~ Force Exp Coef to 1.00000

Hormalization

A None Fropoged
. Exp Cosf: |1.00750
 UseThisSamples [ G4 |4 Mean Delta: .2 e A.jpd C 2.41 Yo
o |-2,
™ Use These Yalues: Mean Area: 018 Vs

Fig. 24.28. Changes to the Normalization Equation Coefficients form using G-4 for correction

of blank.
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MNormalization Equation Coefficients

| (Diana) for 13C

|D-1.000 to D-5033.004

Ignore 5ome Deltas | Ignore ATl Deltas | Primt | Close

fe Al Analyzes

i Al Analyzes
Except CF Refs

— Blank Correction

Drift Correction with Time

’77 Usze Linear Drift Correction 0,152 %/ hr [Ivgr'lflde

—Show Carbon Mass Fraction [Concentration] Calculations
i~ One Reference i+ [ff (From Blank o mg/V's
Corrections and .
™ Al References " On Table of Refs) n-

" Mone

_ Mormalization

T Mormalize with Thiz Reference:

& Mormnalize with &1 Beferences

& Sguared (0933996

[~ Force Exp Coef to 1.00000

e E—

Multiple Peaks/fnalyziz
Mean Intermediate Delta:
[FD + Blank, + Hourly Corr]

Sid Dew:

Mormalization Equation Coefficients

Fropozed

Exp Coef:  |1.00750

Accepted

o i mﬂp ................... 00750

& Use This Sampls: . Mean Deftar | 7.2 %a AddCor. [20T % | Normalization | [347 o
" Usge These Yalues: Mean Area: ,W Vs
‘Right’ mouse button info available for columns with blue column headings.

Date Our Lab |Extraction Proc | WVal Area| w[C] [IG|M5| Prev Penult | Blank |Hourly | Expans | Add Final -

Time 1D Analysizs | Pk |[Code| Poz |[Comment| Amt| Vs [%] [Cn[Emr| Delta Delta Con Corr Coef [Comr | Delta [IG
2013/08/12 08:33 G-40 D-2050 4 | 356 0.21|26.26 I 2373 011 |00 1.00750 (241 (-2E6.44 r
2013/08/12 08:43 5-40 D-5051 4 | 356 0.21] 234 I 2375 013|003 (1.00750 |-241 |-26.49 r
2013/08/1208:53 5-40 D-8052 4 | 366 0202258 I -23.60 013|005 (1.00750 |-241 |-26.37 r
2013/08/1203:.02 G-41 D-2053 4 | 356 0.21)2352 I 39.43 036 008  [1.00780 |-241 |37.E1 r
2013/08.1209.12 G-41 D-2054 4 | 356 0.2021.83 I 39.54 033 0.1 1.00750 (241 (3772 r
2013/081209:22 5-40 D-8055 4 | 356 011|217 I -2 024 |03 [1.00750 |-241 |-26.37 r
2013/08/1209:32 5-40 D-8056 4 | 366 0.30)33.86 I 2354 008 |01 (1.00750 |-241 |-26.37 r
2013/0812 09:.42 G-40 D-2057 4 | 356 0.51|56.74 I -23.58 005 |08 (1.00750 |-241 |-26.39 r
2013/08/12 09:52 G-40 D-2058 4 | 356 0.911101.3 I 2347 003 |02 1.00750 (241 (-2B.28 r
230821001 | G175 b-8059 4 | 356 3.99|47.63 I -20.70 005 022 (1.00750 |-241 |-23.54 r
203/08421011 | G176 D-B060 4 | 356 401 |44 68 I -21.08 006 |-025  (1.00750 |-241 |-23495 r
200308121021 | G177 D-2081 4 | 356 4.00]34.11 I -22.08 008 027 (1.00750 |-2.41 |-25.01 r
2003081210031 | G178 D-2062 4 | 356 4.00|27.36 I -21.66 -01 0.3 1.00750 (241 (-24.63 r
2n3/0821041 1 G179 D-B063 4 | 356 4 [51.89 I -21.32 005 032 (1.00750 |-241 |-24.26 r
2003/081210:50 G-1180 D-B064 4 | 356 3499|5802 I -20.63 004|035 (1.00750 |-241 |-2359 o =
Record: 4 < 1049 b M Filter | Search T ' S

Fig. 24.29. The Normalization Equation Coefficients form with linear drift correction using G-40 and with blank correction using

G-4.
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The blank correction values are shown in the column labelled “Blank Corr” (Fig. 24.29). An
alternative to using the “Use This Sample” option in the “Blank Correction” panel, one can select
the “Use These Values” option. LIMS will unlock the “Mean Delta” and “Mean Area” fields,
and the user can enter values as appropriate. This feature should be used with care.

To demonstrate that the Data Normalization form has been updated with all coefficients
discussed in Section 24.1, click “Close” to return to the Data Normalization form, whose four
correction coefficients for each 5"°C analysis and Range Marker have been updated (Fig. 24.30).

This completes the discussion of blank correction. Determination of element mass fractions
(concentrations) continues in the next section using the Normalization Equation Coefficients
form shown in Figure 24.29.

L8093 |4 2013/08M121535%03 G207 + 0 1.00780, -2.41, -0.08, -1.07
L8034 |3 | 201340812 154457 | G-1203 0 1.00000. . .

D-8034 |4 2013/08M121544:57 G208+ 1] 1.00750, -2.41, -0.06, -1.1
D809 |3 2013082155446  G-1203 0 1.00000, ..

08095 |4 | 2013/08/12155446 |G1209+ 0 1.00750, -2.41, -0.08, 112
L8096 |3 2013/08A11216:04:34  G-40 0 1.00000, ..

L8096 |4 2013/08M1216:04:34  G-40 + 0 1.007580, -2.41,-013,-1.15
08097 |3 | 2013/08A121614:08 | G-40 0 1.00000. . .

L8097 |4 2013/08M1216:14:03  G-40+ 1] 1.00750, -2.41,-013, 117
D-B098 |3 2013/08M1216:04:35  G-4 0 1.00000, .,

D-B0gg |4 201 1216:04:35 |G I 1.00750, -2.41, ,-1.15 000 - 8038.004; 1.00750%pd-2.41

Fig. 24.30. The Data Normalization form showing updated Range Marker and correction
coefficients. Four normalization coefficients (expansion coefficient, additive
correction factor, blank correction, and hourly drift correction) delineated by
commas are shown for each §'°C analysis except for G-4 which does not have a
blank correction value.

24.6 Determining Element Mass Fractions (Concentrations)

LIMS is able to calculate the mass fractions (concentrations) of hydrogen, carbon, nitrogen,
oxygen, and sulfur in material analyzed by EA or TC/EA if reference materials with known mass
fractions are analyzed along with the unknowns. If several reference materials having different
element mass fractions are analyzed, the user can choose to base calculation on any one, or on all
of, the reference materials by checking the desired check boxes in the column “IG Cn” on the
Normalization Equation Coefficients form (Fig. 24.29). The symbol for mass fraction is w; thus
the symbol for the mass fraction of carbon is w(C), which is a column heading in the
Normalization Equation Coefficients form (Fig. 24.29).
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To demonstrate determining carbon mass fractions:

1.

10.

11.
12.

13.

14.

15.

On the main page click “Apply Data Normalization” and the Data Normalization form
will open (Fig. 24.1).
Select “D (Diana) for 13C,” and LIMS will enter the last 500 analyses in the “Analyses
from” and “to” fields.
Click “Query” and LIMS will display analyses D-8050 to D-8098, and the last analysis
will be highlighted as shown in Figure 24.30.
Click “View/Edit” (or double-click on the highlighted analysis) and LIMS will prompt
that the proposed and accepted normalization coefficients may have changed since the
last time they were saved (Fig. 24.31).
Click “OK” and LIMS indicates that it has determined a linear drift correction
(Fig. 24.22).
Click “OK” and LIMS will prompt that it will determine best fitting normalization
equation coefficients.
Click “OK” and the Normalization Equation Coefficients form should appear with two-
point normalization and linear drift correction performed (Fig. 24.25), but blank
correction has not been performed because LIMS does not store the blank Our Lab ID.
Select the “Use This Sample” option in the “Blank Correction” panel, and LIMS
displays the Our Lab IDs of all of the references in the run identified as blanks, which in
this example is only G-4 (Fig. 24.27).
Select G-4 and LIMS will provide a dialog box similar to that of Figure 24.22,
indicating that the updated hourly drift correction is —0.152 %o/hr.
Click “OK” and the Normalization Equation Coefficients form will appear as shown in
Figure 24.29.
Select “All References” in the “Show” panel.
Select “On” in the “Carbon Mass Fraction (Concentration) Calculations” panel, and
LIMS will populate the column “w(C) (%).”
Because USGS41 and USGS41a L-glutamic acid, respectively, have an excess of 3 and
0.7 percent carbon by mass than USGS40 L-glutamic acid, users should not use either
USGS41 or USGS41a for mass fraction calculations.”” This is because both USGS41
and USGS41a contain pyroglutamic acid formed during their preparation.”’ Deselect all
mass fraction calculations with G-41 by clicking the “IG Cn” check boxes of each G-41
analysis (Fig. 24.32).
Review the mass fractions of the remaining analyses and ignore any that appear to be
problematic. Click the “IG Cn” check box of analyses D-8050 because it is substantially
too high—probably because it was the first analysis of the run. Note that the standard
deviation of the ratio mass / peak area in the “Carbon Mass Fraction (Concentration)
Calculations” panel of all the unchecked references improves from 0.01435 to
0.00209 mg/Vs when the “IG Cn” check box of D-8050 is checked (Fig. 24.33).
Click “Apply Normalization” to save the “IG Cn” check box updates.
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16. Select “All Analyses” in the “Show” panel and carbon mass fraction calculations are
completed (Fig. 24.34).

(s (=) |

e . The proposed and accepted normalization equation coefficients may

" have changed since the last time they were saved. You may want to
update them.

Perhaps G-40 was not used for drift correction or perhaps the drift
override was used.

L A

Fig. 24.31. LIMS dialog box that the proposed and accepted normalization coefficients may
have changed.

Our Lab (Extraction Proc| Wial Area| wiC] (IG |M5| Prew Penult | Blank | Hourly | Exp4
1D 1D Analpsiz [Pk |[Code| Pogz [Comment|Amt| ¥Vs [%] |Cn|Er| Delta Delta Comr Comr Co
G-40 D-2050 4 | 356 021|2626] 465 | -23.73 0o 1.015
G-40 D-8051 4 | 356 TENEDIEEGL -23.75 003 .05
G-40 D-B052 4 | 356 nz0|z2z25a] 404 |1 -2360 005 .05
G-40 D-2055 4 | 356 o127 #H1 1 234 013 .05
G-40 D-B056 4 | 356 ENEEEEENL -23.54 015 .05
G-40 D-B057 4 | 356 051 (56.74] 406 | -23.58 018 1015
G-40 0-8058 4 | 356 oa[1o.a] 409 |1 -23.47 -0.2 1.015
G-40 D-8077 4 | 356 nzofz257] 409 |1 -23.04 068 1015
G-40 D-B036 4 | 356 0z (2219 407 I 2251 116 1015
G-40 b-8097 4 | 356 019 (21.75 40.9/4“\ -22.53 118 1015
G-41 D-8053 4 | 356 021 (23.52 41.ﬂ v \ 3943 008 .05
G-41 D-8054 4 | 356 nz20(|z1.83] 9f [+ 3954 -0.1 1.015
G-4 b-8078 4 | 356 nz21]zaes] ANV 40.0z2 0.7 1.015

Fig. 24.32. Mass fraction calculations with G-41 L-glutamic acid disabled.

Carbon Mazs Fraction [Concentration] Calculations

¢ 0ff (From Blank o:| 000203 mgVs

Corrections and
* 00 Table of Refs) n: 3

Fig. 24.33. Standard deviation of the ratio mass / peak area.
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Mormalization Equation Coefficients

|D [Diana) for 130 |D-1.EIEIEI to D-2033.004

—Show _____ _ Carbon Mass Fraction [Concentration] Calculations — Mormalizatii

" One Reference " Off (From Blank 7 0002089 moivs ™ Mormalize

Corrections and

= Al References & On Table of Refs) il :IT *  Momalize

(v Al Analyzes — Diift Comection with Time A7 Square

& 'E'!-lccﬂenpil}g;sﬁefs W Use Linear Drift Cormrection 0152 %/ hr l]vgwde [~ Farce Exp
~ Blank Cormrection

" Mone

* ze Thiz Sample: u Mean Dela: IT %o i

i Uze Theze Yalues bean Area: IW Ve

‘Right" mouse button info available For columns with blue column headings.
D ate Our Lab |Extraction Proc| Yial Area| wiC] |IG |k
Time 1D 1D Analyzis [Pk [Code| Pos |[Comment|Amt| ¥s | [%] |Cnlk

2013082 0833 G-40 C-2050 4 | 356 0.21|26.26] 465 (M
2013082 08:43 G-40 D-2051 4 | 356 021 zaa| 41t [T T
201320812 08:53 G-40 D-a052 4 | 356 nz20|zze8] 403 [T |7
20130842 09:02 G-41 C-8053 4 | 356 0.21]2352] 41.2 [W]]
20130820312 G-41 D-a054 4 | 356 0z0]21.89] 395 W]
2013082 0922 G-40 D-8055 4 | 3B6 0111217 408 [T |7
2013082 09:32 G-40 D-2056 4 | 356 nan|azee| 41 [T [
20130812 09:42 G-40 D-3057 4 | 356 051 (5674 407 [T |7
20132082 09:52 G-40 D-205a 4 | 356 o9t [1ome] 411 [T |7
20130821001 | G175 D-a059 4 | 356 39347 63| 436 [T ||
20130821011 | G176 D-20s0 4 | 356 401 (4468 408 [T |7
20130821021 | G177 D-2061 4 | 356 400(3411] 311 [T |7
20130821031 | G178 D-a062 4 | 356 4m0|2736] 249 [T |
20130821041 | G179 D-8063 4 | 356 4 (5183 475 [T [
201308421050 G-1180 C-2064 4 | 356 393(58.02] 532 [T |

Record: M 1 of 49 LA Search

Fig. 24.34. Carbon mass fractions (concentrations) determined by LIMS. Values in the w(C)
field include correction for blank G-4, ignoring all G-41 measurements, and
ignoring one G-40 measurement (the first analysis of the run).

Users have the capability to have LIMS save hydrogen, carbon, nitrogen, oxygen, and (or) sulfur
mass fractions (concentrations) of EA measurements in comment fields of sample tables and
project reports by enabling this option on the LIMS Option form (Figs. 24.35, 24.36, and 24.37).
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% Useful tip: The accuracy of mass fractions of hydrogen, carbon, nitrogen, oxygen, and sulfur
determined with LIMS may be equal to or better than those determined with a standard EA
because the user can (1) account for variation in the ratio area / amount of references over
time (see e.g. Fig. 22.29), (2) utilize several USGS40 references interspersed throughout the
run, and (3) automatically account for blank with one or more sample blanks in the run.

Options

General Preferences

Organization M arne: |Lakes | zotope Laboratory

Default country: | LIS > United States of America =
Il1zed in forms

Default prefix used in forms: [w - Water =

Paper Size for Reports Print Destination
i+ |15 |ether +  Default Printer
Y| ™ Anw Installed Prinker
[ Use decimal degrees as default for latitude and longitude instead of

degrees, minutes, and zeconds
|lze meters as default far distances instead of feet

Ilze "Rel toWPDB" for carhonates instead of "Fel. ta WSk 0w

< <

Show "Project Comments" tegt entry box on Project Form

<]

Ewtraction D must be unigue in the laboratary

<]

Irmpart Finnigan method, action, and process info

.

Save EAH. C, M, 0, orfand 5 mazs fractions [concentrations] in
comment fieldz of zample table and project repaort

<]

L

Inciude Sample 1D and abbrewviated project information on prinkout
of List of Samples to be analyzed

v Dizplay LIMS Databaze Window

[~ Mazimize LIMS Main benu farm

[~ Dizplay average of comment figld entries if they are numeric
[~ Store null delta values [and comments i they exist]

Fig. 24.35. Check box on Options form to enable saving EA mass fractions (concentrations) in
comment fields of sample table and project report.
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Samples

List |

| ||_m » |H| Edt | Analyses | Frmt Froject

Copy |Eluse [Noe, 12/10/2003

OurLab 1D:|G-16178
b ediurm: |2I5'- =» G [C & M] C & M-bearing
Last Edit|3/8/2010 11:08:21 &AM

Low fnalysis 15C
Procedure:| 356, CF, EA + GC [=]
Mass Fract C:|1.710 %
Delta:|-27.25 oo
High &nalysiz 15M
Procedure:| 584, CF EA + GCsep. [
Mazs Fract M: |EI_‘I bR X
Dela:[5.27 oo

Sample D “M-DH-#EH

State/Province: |

Country: |US > United States

Collection D ate: |

End Callection D ate; |

Fig. 24.36. Example of Samples form with carbon and nitrogen mass fractions saved in the

comment fields.

Submission: 12/10/2009 Noe, Greg G-16178 to G-16183 4/23/2017

Medium: 26 --> G [C & N] C & N-bearing material

Purpose: NOE CN

Location:

13 15
1000 5"*Cuypos 1000 5'°Nr
Collection

Sample ID: Date Our Lab ID Value Mass Fraction C Value Mass Fraction N
VA-09-489 -16178 -27.28 1.710 % 5.27 0.155 %
VA-09-490 G-16179 -27.51 1.530 % 4.96 0.146 %
VA-09-491 (-16180 -27.81 2.100 % 4.61 0.199 %
VA-09-492 G-16181 -27.81 1.830 % 597 0.171%
VA-09-493 (-16182 -27.39 1.960 % 5.85 0.179 %
VA-09-494 (-16183 -28.49 2.060 % 5.36 0.183 %

Fig. 24.37. Example of Project report with carbon and nitrogen mass fractions saved in the

comment fields.
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A Caution: Do not use either USGS41 or USGS41a L-glutamic acid to determine carbon mass
fractions (carbon concentrations) because they have 3 and 0.7 percent, respectively, more
carbon by mass than USGS40 L-glutamic acid.

24.7 Viewing Data Normalization Ranges

It is sometimes useful to have a summary of the Range Markers in LIMS. By clicking on “View
Data Normalization Ranges” on the main page, one can open the Normalization Equation Ranges
form and view Range Markers for a selected mass spectrometer and isotope as shown in the
example in Figure 24.38. Click “Print” to print a report of selected Range Markers.

Mormalization Equation Ranges

Chooze Instrument and IsutDpE|H [Hercules) far 13C El Print Close

From:| 25080 to: | 87080
Date Range Mormalization Equation
Expansion Coefficient x Penultimate Delta + Comrection Factor
11/21/2016 | 85639.004 to 85655004 1.00000 = Penultimate Deta + 0.33
12/6/2016 | 85930004 to 85947004 1.01240 = Penultimate Deta + 015
12/6/2016 | 8R348.004 to 85958004 1.02087 = Penultimate Delta + 0.4
12/12/2016 | BE039.004 to 86055004 1.01169 = Penultimate Deta + 0.22
12/12/2016 | BRORE.004 to BEOE7.004 1.01912 = Penultimate Delta + 0.39
12/13/2016 | BR107.004 to BE122.004 1.01203 = Penultimate Delta + 0.2
12/13/2016 | B61.22.004 to 86136.004 1.02145 » Penultimate Delta + 0.4
12/14/2016 | 86173004 to 86185004 1.01895 » Penultimate Delta + 0.33
1214/2016 | BE186.004 ko BE197.004 143w Penulbimate Delta +

Fig. 24.38. Example list of Range Markers for 6"°C analyses of the H mass spectrometer.
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25 Evaluating Samples in Progress
25.1 General Information

Once customer samples have been measured, preferably twice is there is sufficient sample, and
all of the delta values are normalized, they remain “in progress” until they are evaluated by the
analyst and stored to projects. The analyst should evaluate all results before storing them and
releasing them to customers. The LIMS data evaluation consists of two parts: (1) checking the
repeatability of all normalized samples that were measured at least twice, and (2) checking the
performance of control standards included in each run, and over time (see Section 30).

Evaluation of analyses of samples in progress is performed with the Evaluate Samples in
Progress form. This section requires the user to connect to the backend database named
“Evaluate SIP. BACKEND_ DB.accdb” that can be extracted from a file named
“Evaluate SIP. BACKEND DB.zip” that is found in the folder named “Section 25 in the files
that accompany this manual. To demonstrate use of the Evaluate Samples in Progress form:
1. On the LIMS main page click “Special Features” and click “Backend db” to open the
BackEnd and FrontEnd Databases form.
2. Extract “Evaluate SIP. BACKEND DB.accdb” from the file named
“Evaluate SIP. BACKEND_ DB.zip” in the folder named “Section 25”.
3. Follow the instructions in Section 4.4 and connect to the backend database
“Evaluate SIP. BACKEND DB.accdb.”
4. Click “Evaluate Samples in Progress” on the main page.
5. Select “G” for the “Prefix” if not already selected.
6. For the “Isotope” select “13C” and LIMS will populate the “From” and “To” fields of
the “Our Lab ID Range” panel with 1 and 1208, respectively, the lowest and highest
Our Lab IDs in the “in progress” 6"°C queue having a G prefix.
7. Click “Query” and LIMS displays the dialog box in Figure 25.1.
8. Click “OK” and LIMS displays the 0"°C analyses of G-1 (Fig. 25.2).

s ==

f 9'_' \ Do you want to load and edit all 52 analyses of the reference G-407

It may take a while.

[ OK ] | Cancel |

% A

Fig. 25.1.  LIMS query to display reference materials.
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Evaluate Samples in Progress

List | 14]«|»|m] Add Ethereal | Retrieve | Delete | Print | Calc Amt | Close
Isutupz Our Lab ID Range Sample Information Results
12 : Prefix Our Lab 1D |G_-| Mean Final Delta: %. relative to VPDB
{2 C-» Carbonate Mean 1: Std Dew 1:
p— (%) G -3 General _"> Sample I0: | & M test zample man =
O J - Julian Mean 2: Std Dew 2
3 M -> Mitogen
() R -» Reference —? Subm Date: [1/1/1995
35 > Sulfur o
3 W > Water —F} Submitter: | Test

From: [1 To:[308 == Medium: |26 > G [C & N] C- and N-bearing r

Mean Maszs Fraction Carbon

I'Hight' mousze button &urmatiun available for columnz with blue culum&eadings. ¢

E xtraction Proc | ¥ial G Area | wiC] |IG (M5 | Penult | Blank |Hourly | Expans | Add Final

D ate 1D Analysiz | Pk |Code| Poz [Comment cht [Amt| Vs | [%] |[Cn|Eo [ Delta Cornr | Comr Coef Corr Delta 1G
B/20/2016 P-4 2 | 356 [[560 |548 - 2413 1.00000 —
B/20/2016 P-5 2 | 356 [ |550 |589.6 - -24.07 1.00000 —
Ri2r2my A1 2 | 356 100 1147 - 003 1.00000 —
Ri2r2my A2 2 | 356 100 |EB3A - 0.0 1.00000 —
RA252mT A-3 2 | 356 [ 100|264 F 0.01 1.00000 F
Ri2r2my A4 2 | 356 100 1296 - 0.04 1.00000 —
Ri2r2my AR 2 | 356 (o0 |20 - -0.03 1.00000 —
Ri2r2my AT 2 | 356 100 |7535 - 0.00 1.00000 —
Ri2r2my A-A 2 | 356 (o0 |754.2 - -11.88 1.00000 —
Ri2r2my -3 2 | 356 [[0F7 |70 - -26.35 1.00000 —

Fig. 25.2.  The Evaluate Samples in Progress form. This test sample has been analyzed by three mass spectrometers (A, P, and U).
None of these analyses have been normalized so that the mean §'"°C cannot be stored to the project form and G-1 removed from the
8"C “in progress” queue.
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Viewing the example Evaluate Samples in Progress form in Figure 25.2, one can ascertain that

e The Sample ID is “C & N test sample.”

e The submission date of the project containing this sample is 1/1/1995.

e  The submitter is “Test.”

e The sample has been analyzed 10 times by three mass spectrometers (A, P, and U)
between May 20, 2016 and May 2, 2017.

e None of these analyses has been normalized; thus, there are no values in the “Final
Delta” column. Likewise, there are no carbon mass fraction values in the “w(C) (%)”
column.

To view a sample whose analyses have been normalized, navigate to G-1202 using the “List”
button in the upper left corner of the form, and LIMS shows Figure 25.3. The mean mass fraction
of carbon is 5.44 %. LIMS calculates the mean final 6"°C value and standard deviation (-27.49 +
0.10 %o). The standard deviation is low; therefore, the mean 513C value is ready to be “stored” to
the project, which is demonstrated in Section 28.

The “Add Ethereal” button is discussed in Section 25.4. If a sample was previously stored and is
no longer in the Samples in Progress table, one can click “Retrieve” to add the sample to the
Samples in Progress table with the “Isotope” currently selected. Clicking “Print” generates a
“Print Samples in Progress” report (Section 26) of all samples in the Our Lab ID Range having
the specified “Isotope.” Caution is advised in clicking “Print” because the number of pages
printed can be large, depending upon the size of the Our Lab ID Range. Users may prefer to use
the Print or Export Samples in Progress form (Section 26) because it is more flexible; for
example, it allows users to print or export analyses from a single mass spectrometer to an Excel
file. Clicking “Calc Amt” opens a dialog box showing the amount of sample needed to create
sample peaks having a variety of areas. An example of this dialog box is generated using atom
fraction data is available in Appendix B (Fig. B.19).

A Helpful Hint: Many of the fields (text boxes) in LIMS forms allow users to copy and paste
their values. For example, in Figure 25.3 one can copy and paste values of the “Mean 17,
“Mean Final Delta”, “Mean Mass Fraction Carbon”, “From”, “To”, and other fields.
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valuate Samples in Progress

List ||4|4 |>|>||

Query |Add Ethereal | Retrieve | Delete | Print | Calc Amt | Close

|zotope Our Lab 1D Hange Sample Information Results
|13I: - Prefix Our Lab 1D- |G—1 202 Mean Final Delta: [-27.49 %, relative to UPDB{
) C-» Carbonate Mean 1: I- Std Dev 1: -
) G - Baners sample D: [328 ean 1: | 27 49 ev 11010
) - Julian Mean 2 | Std Dey 2:
3 M -3 Mitragen
) B -» Reference Subm Date: |1/31/2017
05 - Sulf .
SRR -.:,.-al-:;r Submitter: |Herkimer Goodpersan

From: |1 To: [120d Medium: |2I3 -3 G [C & M]C- and M-bearing r

Mean Mass Fraction Carbon

— 544 %
‘Aight' mouse button information available for columns with blue column headings.
E xtraction Proc | Yial G Area| w[C] |IG|MHS | Penult | Blank |Hourly | Expans | Add Final
Date 1D Analyzis | Pk [Code| Poz |[Comment cht [Amt| Yz | [X] |[Cn[Em | Delta Conm | Comr Coef Comr Delta 1G
a12/2013 D-3088 | 4 | 356 [13.99 (6044 | &AL | -23.83 005 095 [1.007RO0 |-241  |-27.42 l_
aM2/2013 oo D-3083 | 4 | 356 |4 Ral1a| B33 | -23.94 005 097 [1.00780 |-241 |-27.56 l_

Fig. 25.3.  The Evaluate Samples in Progress form for 6"°C of G-1202. Because there are two analyses that have been normalized,

LIMS can calculate a mean final 6"°C value and standard deviation (—27.49 + 0.10 %o).
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25.2 Multiple Peaks for the Same Analysis Number

Some analytical methods, such as those using a Thermo GasBench or a laser absorption

spectrometer, can generate multiple peaks for each analysis number. Figure 25.4 shows water
sample W-148706, which was analyzed twice with a dual-inlet IRMS (analyses D-306498 and
D-306517) and with multiple injections of a liquid water laser absorption spectrometer (analysis
number B-84989). This is an example of LIMS for Light Stable Isotopes and LIMS for Lasers
2015 being connected to the same backend database. A number of features are displayed by this
example:

Because at least one of the analyses is an analysis with multiple peaks, LIMS displays
the “Multiple Peaks/Analysis Summary” panel.

For analysis B-84989 LIMS calculates a standard deviation of 0.04 %o using the §'*O
values of the five peaks whose “IG” check boxes are not checked and displays the mean
and standard deviation in the “Multiple Peaks/Analysis Summary” panel.

The 6'%0 values of the dual-inlet IRMS analyses performed on different days are
—7.35 and —7.33 %o and they are in excellent agreement.

Using all three analyses LIMS calculates a mean 6'°0 value of —2.46 %o, identified as
“Mean 1;” a standard deviation of 0.22 %o is calculated and identified as “Std Dev1.”
LIMS identifies the 6'*0 outlier (~7.71 %o) and calculates a mean and standard
deviation from the remaining 6'*O values, which is identifies as “Mean 2" and

“Std Dev 2,” respectively. Their values are —7.34 %o and 0.01 %o, respectively.

LIMS presents a “Mean Final Delta” value, which is that of “Mean 1” (in bold font)
having a value of —7.46 %eo.

The two dual-inlet IRMS analyses analyzed on different days are in good agreement. Because
analysis B-84989 is not in satisfactory agreement with the dual-inlet IRMS measurement, it is
justifiable to ignore analysis B-84989. To ignore this analysis one would:

1.

Right-click any of the check boxes in the “IG” column having peak numbers between 7
and 11, and LIMS will display the dialog box shown in Figure 25.5.

Click “OK” and LIMS will check the ignore check boxes for peaks 7 through 11 of
B-84989, indicating that these measurements are ignored. Because there are now no
analyses with multiple peaks to display, LIMS hides the “Multiple Peaks/Analysis
Summary” panel and LIMS updates the “Mean Final Delta” (—7.34 %o), “Mean 17,
“Std Dev 17, “Mean 2”, and “Std Dev 2” fields as shown in Figure 25.6.

The '0 value of W-148706 is ready to be stored (Section 28).
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Evaluate Samples in Progress
List |14/« |»m] | Add Ethereal | Retrieve | Delete | Print | Calc Amt || Close
lsotope Our Lab ID Range Sample Information Results
180 EI Prefix Our Lab 1D: |w_1 AR706 )’ Hean;lal Delta: |-7.46 %o relative to VSMOW
) C-» Carlbonate Mean 1- I Std Dev 1-
3G - Gereral sample ID: [17_404950096205501_20161005 ean 1 |-7.46 ev 1:]0.22
O s Julian _1400 Mean 2 [.7.34 Std Dew 2 |0.01
3 N -» Mitrogen
g F -» Reference Subm Date: [11/30/2016 >
5 - Sulfur . Multiple Peaks/Analysiz Summary
Submitter: [, da Fl
(€)W - Water miEnga Fnn Analyzizs | Mean | 5td Dew
D-306495 |-7.35
From: 148706 To: Medium: |01 > ' [ ater] water [H & O
©:[143485 | et e () D308517 | 7,33
Mean Mazs Fraction Oxygen B-g438d |-7.71 0.04
‘Right’ mouse button information available for columns with blue column headings. Ignore multiple peaks with ‘right' mouze button
Extraction Proc | ¥ial 1G Area| w(0] |IG| M5 | Penult | Blank |Hourly | Expans | Add Final
D ate 1D Analysiz | Pk [Code| Pos |[Comment cht [Amt| ¥s | [%] |Cn|Eo | Delta Corr | Comr Coef | Comr Delta G
12434206 D-306498) 1 [ 800 | 48 r r -7.37 098917 |-0.06 |-735 —
12/8/2016 D-306517) 1 [ 800 H l_ - -7.33 098899 |-0.09 |-F33 -
12/6/2016 B-84989 [ 1 | &0a [ 27 (450 (357 r -11.52 1.00000 |00 -11.52 W
12/6/2016 B-84989 [ 2 | 608 | 2-7 (450 [355 r -8.92 1.00000 |00 -8.82 W
12/6/2016 B-84983 [ 3 | a0a [ 27 [ [450 [356 - -B.2z2 1.00000 |00 822 W
12/6/2016 B-84989 [ 4 | &0a [ 27 (450 (358 r -8.00 1.00000 |00 -8.00 I
12/6/2016 B-84989 [ 5 | a0a [ 27 (450 (357 r -7.88 1.00000 |00 -7.88 W
12/6/2016 B-84983 [ 6 | &0a [ 27 [ [450 (355 - .73 1.00000 |00 T3 W
12/6/2016 B-84989 [ 7 | a0a [ 27 (450 (355 r -7.70 1.00000 |00 70 r
12/6/2016 B-84989 [ 8 | a0a [ 27 (450 (353 r 1.7 1.00000 |00 7 -
12/6/2016 B-84989 [ 9 | 808 | 2-7 (450 [354 r -7.66 1.00000 |00 -7 B6 —
12/6/2016 B-84989 [ 10| a0a [ 27 (450 (353 r 1.7 1.00000 |00 7 r
12/6/2016 B-84989 [ 11 | a0a [ 27 (450 [3.48 r -7.78 1.00000 |00 778 -

Fig. 25.4.  Example of a sample analyzed with an instrument generating multiple §'°O peaks per analysis. Analyses D-306498 and
D-306517 are dual-inlet IRMS. Analysis B-84989 is a liquid water laser absorption spectrometer having 11 peaks (injections), the first
six of which are ignored.

257



ms =X

Setting all analyses of B-84989 to Ignore.

L o

Fig. 25.5.  Dialog box setting all analyses of B-84989 to ignore.

Results

Mean Final Delta: |-7.34 %o relative to VSMOW

é fMean1; |-7.24 Std Dev 1: |0.M
é ean 2 li Std Dew 2

gen

Penult | Blank (Hourly | Expans | Add Final

Delta Corr | Comr Coef Conr Delta 1G
ar 098317 [-006 [-7.35 —
33 098833 009 (733 —
1.62 1.00000 (0.0 -11.652 v
92 1.00000 (0.0 -8.92 v
22 1.00000 (0.0 -B.22 [V
on 1.00000 (0.0 -8.00 M
aa 1.00000 (0.0 -7.ea v
73 1.00000 (0.0 .73

70 1.00000 (0.0 -7.70 v
71 1.00000 (0.0 7.7 ’ v
BB 1.00000 (0.0 -7.BE v
71 1.00000 (0.0 7.7 v
78 100000 0.0  [778 N\ &/

Fig. 25.6.  Delta values and standard deviations are updated accordingly when all analyses of
B-84989 are ignored.
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25.3 Numerical Comments

Section 4.3 showed how users can enable LIMS to display averages of comment field entries if
they are numeric by enabling the “Display average of comment field entries if they are numeric”
check box on the Option form (Fig. 4.12 and Table 4.1). These values might be mass fractions
(concentrations) or any other quantity. A user might populate the Comment field of a mass
spectrometer data file imported into LIMS or they might use the Add or Edit Analyses form
(Section 27).

For example, Figure 25.7 shows an analysis of CO, evolved by off-line phosphoric acid reaction
with calcite. The yield of CO; (in percent) measured by a manometer was entered into the
Comment field of the analysis. Figure 25.7 demonstrates several features:
e Two analyses of this sample have yields of 98.3 and 97.9 %.
e A field labelled “Mean of Analyses Comments (If Numeric)” displays a value of
“98.100 + 0.283 (n = 2).” This value will be included in “in Progress” Excel files
created by users in Section 26.
e An ignore concentration column (“IG cnt”) is visible. Clicking an “IG cnt” check box of
an analysis updates the mean and standard deviation of the Comment entries (Fig. 25.8).

Evaluate Samples in Progress

List |14/« |»|m]

|sotope Ouwr Lab ID Range Sample Information

180 [<] Prefix Our Lab ID: [C-10830
() C -+ Carbonate
) G -» General Sample I0- | DHCZ-8h [0-1)
) - Julian
3 M -» Mitragen
g R - Reference Subm Date: | 2/20/2001

S -» Sulfur )

O3 W > Water Submitter: ||zaac Winograd

From: [10830 To: [10879 Medium: |02 > C [Cal] calcite

Mean of Analyses Comments [IF Humeric])

198100 £ 0.283 [n = 2)

‘Right' mousze button information available for columns with blue column he

E xtraction Proc | Yial G Area
D ate 1D Analysiz | Pk [Code| Pos |Comment cht |Amt | ¥s | Conc
242342001 DA7OE43) 1 | 820 76 (983 |_
202342001 DA70E45) 1 | 820 | 77 (979 r

Fig. 25.7. Mean and standard deviation of Comment field entries.
259



Mean of Analpses Comments [IF Humenic]

[97.90n=1]

'Right' mouse button information available for columns with

E xtraction Proc | Yial G

Date 1D Analyziz | Pk |Code| Pos [Comment cht [ A
242352001 DA7OE43 1 | 820 76 [98.3 i
242342001 DATOE45 1 | 820 77 [97.9 -

Fig. 25.8. Updated mean and standard deviation of Comment field entries. Clicking the
“IG cnt” check box of analysis D-170643 updates the mean and standard deviation
of the Comment field entries to “97.9 (n=1).”

Some data files generated by mass spectrometers have element mass fractions (concentrations)
and they are missing either an amount column or a peak area column. Thus, LIMS is not able to
determine mass fractions. The numerical comment feature of LIMS can be used to import mass
fractions in the comment field. Subsequently, mean and standard deviations of comment entries
can be exported to an Excel file (Section 26) or the mean can be saved to the “Comment” field of
each sample on a Project form (Section 28). For example, the file
“IonOS_Example for Numeric Comment.xlsx,” which is found in the folder named “Section
25” that accompanies this manual, is an IonOS file having mass fractions for carbon, nitrogen,
and sulfur. This file has no amounts and no area data. By rearranging these data and adding
columns the columns “Line”, “Analysis”, “OurLabID”, “Comment”, “Delta N-15”, “Delta C-
137, and “Peak”, one is able to create an Excel data file that can be imported into LIMS (Fig.
25.9). This file is named “lonOS_Example for Numeric Comment V1.xIsx” and is found in
the folder named “Section 25.” After importing and normalizing these data, Figure 25.10 shows
nitrogen mass fractions in the “Comment” field. The mean value of “16.479 £ 0.198 (n = 4)” can
be saved in an Excel file (Section 26) or the mean value (16.48 %) can be saved to the
“Comment” field of sample G-60 on the Project form containing G-60 (Section 28).

This completes the discussion of the Evaluate Samples in Progress form. The next action of the
user could be
e Store the results just evaluated if they are satisfactory, which is discussed in Section 28.
e Print or save to an Excel file “in progress” analyses, which is discussed in Section 26.
e Add samples that need another analysis to the appropriate “Samples To Be Analyzed”
queue (Section 29).
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'3'_] lon05_Example_for_Mumeric_Comment_W1.xlsx = =] 3
| a| B C D E F G H T
1 Line Analysis OurlablD Comment Delta N-15  Delta C-13 Peak B
2 1 2102 G-60 16.764912 -1.293619433 1
3 2 2103 G-60 16.316269 -1.591729226 1
4 3 2104 G-60 16.338808 -1.667329221 1
5 4 2105 G-60 16.44688 -1.660809461 1
] 5 2106 G-40 9.663833 -4.217465458 1
7 B 2107 G-40 9.426206 -4.100872779 1
a 7 2108 G-41 9.539129 47.46734432 1
9 a 2110 G-1 0.022768 10.69884211 1
10 9 2111 G-1 0.073642 6.638319348 1 =
11 10
12 11 2102 G-60 43.0993%2 -26.964581783 2
13 12 2103 G-60 42377781 -26.97233167 2
14 13 2104 G-60 42,150842 -26.91093046 2
15 14 2105 G-60 42.406246 -26.94088337 2
16 15 2106 G-40 41157704 -26.00661364 2
17 16 2107 G-40 40.859287 -25.97896259 2
18 17 2108 G-41 41.314697 35.55558600 2
19 18 2110 G-1 0.837257 -29.04563387 2 |
20 19 2111 &-1 1.524753 -26.08583829 2
w
R Batch Report ¥ (4] i | [l

Fig. 25.9. Example file (“IonOS_Example for Numeric Comment V1.xlsx’’) used for
importing carbon and nitrogen mass fractions (concentrations) in the “Comment”
column.
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Evaluate Samples in Progress

List |14/« |»|m] | Add
|zotope Ouwr Lab ID Range Sample Information
15N <] Prefix Qur Lab ID: |G-60
) C -» Carbonate
{*) 5 -» General sample ID- |ref1
3J > Julian
3 M -» Mitrogen
) B > Reference Subm Date: |6/6/2005
35 -3 Sulfur )
W Water Submitter: |Reference

From: |50 To: 1174 Medium: |EE -» G [C & M] C- and M-bearing r

Mean of Analyses Comments [IF Humeric]) Mean Masz Fraction Mil
|1E.4.'-"E|i[l.198 [h=4] Yo

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

E xtraction Proc | Yial G Area | wMH] (IG | M5

D ate 1D Analysiz | Pk [Code| Pos |Comment cht | Amt | Vs [#] |ICn| Err
Rf32007 V2102 | 1 | BEd 16764912 [ l_
532007 V2103 | 1 | B84 16316269 [ |_
Bf32007 V2104 | 1 | BEd 16.388868 [ l_
Rf32007 V2105 | 1 | BBd 16.44688 [ l_

Fig. 25.10. Numerical comment field used for nitrogen mass fractions (concentration).

25.4 The Ethereal Mass Spectrometer

Occasionally one may realize that the mean delta value calculated from two or more mass
spectrometer analyses is in error and needs to be adjusted. For example, if an analytical run were
suspicious because of a specific factor, such as contaminated helium or a higher than normal drift
with time, preference might be given to analyses from an analytical run not having any of these
issues. The user may be able to estimate the best delta value, and it can be added by clicking
“Add Ethereal.” Clicking this button brings up the “Ethereal mass spectrometer” shown in
Figure 13.2. The user can then enter the final delta value for the sample (not a penultimate delta
value). All of the analyses except the analysis from the Ethereal mass spectrometer can be
ignored by checking the “IG” check boxes, and then the value from the Ethereal mass
spectrometer is stored when the “Store Single Analysis” check box of the Store Sample Results
to Projects form is checked (Section 28).
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26 Printing or Exporting Samples in 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 before they are
stored. This is facilitated by clicking “Print/Export Samples in Progress” on the main page,
which opens the Print or Export Samples in Progress form.

This section continues from Section 25 and assumes that the reader has connected to the backend
database name “Evaluate SIP. BACKEND DB.accdb” as discussed in Section 25.1. To
demonstrate use of the Print or Export Samples in Progress form:

1.

Aol o

On the LIMS main page click “Print/Export Samples in Progress” and the Print or Export
Samples in Progress form opens.

Select “13C” for the “Isotope.”

Select “G” for the “Prefix.”

Enter “1202” for both the “From” and “to” fields.

Check the “Print Extraction IDs, Comments, Concentrations, Amounts, and Area” check
box.

Check the “Print Extraction ID Details” check box and the Print or Export Samples in
Progress form should appear as shown in Figure 26.1.

Click “Print” to generate the report shown in Figure 26.2.

Perhaps the most common use of the Print or Export Samples in Progress form is to export
results to Excel files. Clicking the “Save as Excel File” check box changes the “Print” button to a
“Save” button. Clicking “Save” causes LIMS to create two Excel files:

The first is an Excel file containing one row of data for each analysis number of each
sample in the selection. An example file named*“G-25000--G-

25148 15N _BriefSummary.xlsx” is provided in the folder named “Section 26 that
accompanies this manual. Summary information for each Our Lab ID is contained in
approximately 40 columns, including columns for mean delta values and standard
deviation, element mass fractions if available, project submission date, etc. This summary
file is provided to clients by some LIMS users.

If the "Display average of comment field entries if they are numeric" check box on the
Options form is checked (Fig. 4.12 and Sections 4.3 and 25.3), LIMS will include a
“Mean_Numeric Comment” column in the Excel file. This column can be used for
element mass fractions (concentration) as shown in Figure 25.9 (Section 25.3).

The second is a file containing one row of data for each peak number of each analysis. In
a folder named “Section 26” an example file name is “G-25000--G-25148 15N.xlsx™ is
provided. Details of each analysis are contained in approximately 50 columns of data
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including penultimate delta value, blank correction, hourly drift correction, expansion
coefficient, and additive correction factor. In case of questions at a later data by a client
about analysis of one or more samples, this file can be easily generated by LIMS users
and provided to clients.

Clicking the “Export with references” check box (Fig. 26.1) enables users to include the results
of all reference materials analyzed with the “Our Lab ID”” and “Isotope” selection. This
additional information in an Excel file is of use for clients that request that delta values of all
references be provided with results of their samples.

Print or Export Samples in Progress

To print delta values of zamples in the Table of Samples with Analyses in Progress, select Print
the range of zamples by entering the Qur Lab |0z, which congiztz of a letter prefis and the Q
integer zample numbers, and zelect the izotope.

Close

The queny may be further constrained by selection specified analyses from a zingle mass

spectrometer.
lzotope Our Lab 1D
S Prefix
C -» Carbonates
G -» General
Preferences J -z Julian

[1 Save Az Excel Filz
R -» Reference
S - Sulfur

ﬁ Frint Extraction 10z, Comments, W W ater

~
'3
~
N -» Mitrogen
~
~
: i
Concentrationz, Amountz, and Areaz ~

_ _ _ All of the Above
— Print Extraction 1D Details From:[T202 | to: [T202 |
Advanced
[15ave Only Analyzes From a Single Mass Spectrometer O
Analyses from: | | to: | | Il

L A

Fig. 26.1.  Example of the Print or Export Samples in Progress form.
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Samples in Progress for 13C
Between G-1202 And G-1202

4/28/2017 4:15:50 PM

Mean 1 = -27.49

Std Dev 1=10.10

Vial Proc MS Penultimate Blank Hr Expan Add Final
Date Analvsis Pk Position Caode Error Delta Corr Corr Coef Corr Delta Ig
G-1202 Goodperson  Qr28 26 --> G [C & N] C- and N-bearing material
Extraction [ID: None Comment: None Mass Fraction C: Amount: 3.991 Area:
2/12/2013 D-80828 4 185 60.44
Extraction [ID: None Comment: None Mass Fraction C: Amount: 3.991 Area:
8/12/2013 D-8088 4 189 554 1.0
Extraction [ID: None Comment: None Mass Fraction C: 5.54 %  Amount: 3.991 Area: 60.44
8/12/2013 D-8088 4 356 -23.83 -005 -095 101 241 -27.42
Extraction ID: None Comment: None Mass Fraction C: Amount: Area:
Cannot calc
Extraction ID: 1001 Comment: None Mass Fraction C: Amount: 3995 Area:
Extraction Details: Type: Dry overnight in vacuum oven
Date: 1/18/2017 Employee: Dick Weller Amount: 1 mg Rxn Time: 8hr
Temp: 40
8/12/2013 D-8089 4 185 58.13
Extraction ID: 1001 Comment: None Mass Fraction C: Amount: 3995 Area
Extraction Details: Type: Dry overnight in vacuum oven
Date: 1/18/2017 Employee: Dick Weller Amount: 1 mg Rxn Time: 8 hr
Temp: 40
8/12/2013 D-8089 4 189 533 1.0
Extraction ID: 1001 Comment: None Mass Fraction C: 5.33 %  Amount: 3.995 Area: 58.13
Extraction Details: Type: Dry overmight in vacuum oven
Date: 1/18/2017 Employee: Dick Weller Amount: 1 mg Rxn Time: 8 hr
Temp: 40
8/12/2013 D-8089 4 336 -23.94 -0.05 -097 1l.01 -241 -27.56
Extraction ID: None Comment: None Mass Fraction C: Amount: Area:
Cannot calc

Mean Final Delta =-27.49

Fig. 26.2.

Example of the Print Samples in Progress Report. This report displaysExtractions

ID details from Table of Extractions, as well as Extraction IDs, Comments,
Amounts, and Areas. Deselect the “Print Extraction ID Details” to print a shorter
report.

Commonly, it is important to evaluate performance of a mass spectrometer over a day or several
days, and LIMS provides the ability to constrain the file export to a specified range of analyses
and mass spectrometer as exemplified by Figure 26.3.

Clicking “Advanced” hides the lower portion of the Print or Export Samples in Progress form.
Any selections of check boxes or text boxes will be discarded by LIMS.

One of the exports that is performed daily for some IRMSs in the Reston Stable Isotope
Laboratory (RSIL) of the U.S. Geological Survey is a special export of all samples and all
isotopes in a selected range of analyses of an IRMS. This export is enabled by clicking the
“Excel Export of All H-2, C-13, N-15, O-17, O-18, and S-34 Analyses in Mass Spec Range”
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check box as exemplified in Figure 26.4. File “H-86760 H-86973.xls,” which is provided in the
folder named “Section 26 that accompanies this manual, is an example of this special Excel
export. This file contains nitrogen-, oxygen-, and sulfur-isotope data for each analysis number of
the H mass spectrometer. Columns for sulfur mass fraction, blank correction for each isotope,
and additive correction factor for each isotope are included.

This completes discussion of the Print or Export Samples in Progress form.

Print or Export Samples in Progress

Ta print delta values of zamples in the Table af Samples with Analyses in Progress, select
the range af zamples by entering the Our Lab 1Dz, which consistz of a letter prefis and the

Save
integer zample numbers, and select the izotope.
s o = Close

The query may be further constrained by zelection specified analyzes from a zingle mass
zpectrometer.

|zotope Our Lab ID
R Prefin

" [ -» Carbonates
* G- General
Preferences 1 - Julian
" M -> Mitrogen
~
~
~

%’ Save Az Excel File

R -» Reference

) ) S -x Sulfur
Print E:-:trau:_tu:un Dz, Camments, W s Vi aber
En:.-nn::entratlc.nns, .-’-\-.mn:nunt.s, ahd Areas C Al of the Above
[ Frint Extraction D Details me:lm | ta:|4‘| |
Advanced |
é Save Only Analyzez Fram a Single Mazs Spectrometer [ Excel Expart af Al H-2, C-13,
M-15,0-17.0-18, and 5-34

Massz Spec Analyzes in Mazs Spec Range
[0 > Diana [w]
Analyses from: an | bo: |BDE|B | [ Ex=port with references

Fig. 26.3.  Exporting Samples in Progress data from a specified range of analyses from one
mass spectrometer.
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A Helpful Hint: Even though there are fields for both “From” and “to,” if one wants to print
just one sample, one only needs to enter in the numeric part of the Our Lab ID into the
“From” box and click the Enter key three times to print (or save) the sample. LIMS will
automatically fill in the blank “to” field.

Print or Export Samples in Progress

To print delta walues of zamples in the Table of Samples with Analvzes in Progress, select
the range of zamples by entering the Our Lab 1Dg, which consists of a letter prefis and the

Save
integer zample numbers, and select the izatope.
. . s Close

The query may be further constrained by zelection specified analyzes from a single mazs
spectrometer.

|zotope Our Lab ID

":E Prefiz

& [ .» Catbonates

% G -» General
Freferences & | - Julian
- & b -» Mitrogen
Save &z Excel File
g & R .3 Reference
i i % 5 3 Sulfur
Print Estraction D g, Comments, & i - Water
Concentrations, Amounts, and Areas & Al of the Above
[ Print Extraction 1D Details Frﬂm:|First | tﬂ:|Last
Advanced
Save Only Analyses From a Single Mass Spectrometer Ewrcel Expart of Al H-2, C-13,
M-15,0-17. 0-18, and 5-34
Mass Spec Analyzes in Mazz Spec Range
|H -» Hercules El \
Analyzes from: |E??EEI | to: |E??93 | E=port with references

Fig. 26.4.  Special export of all results of all samples and all isotopes analyzed in a selected
analysis range of a mass spectrometer.
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27 Viewing and Editing Sample Analysis Results

There are occasions when information associated with a sample analysis needs to be changed. A

common problem is to correct sample identifiers when the wrong sample was analyzed. Users
are able to view, edit, or add analyses using the Add or Edit Analysis form. This section
continues from Section 26 and assumes that the reader has connected to the backend database
name “Evaluate SIP. BACKEND DB.accdb” as discussed in Section 25.1. To demonstrate use
of this form consider an example in which the analyst has learned after the daily analysis that
they misread a sample container and sample G-1205 of Herkimer Goodperson was inadvertently
misread as G-1202 and analyzed as mass spectrometer analysis D-8088. To correct this issue in

LIMS:
1.

(98]

On the LIMS main page click “View / Edit Information about Samples Analyses” and
the Add or Edit Analyses form will open.

For the “Mass Spec,” select “D --> Diana.”

Click “List”

Select procedure 356 of peak number 4 of analysis D-8088 (Fig. 27.1), and LIMS will
populate fields in the form with this analysis (Fig. 27.2).

Click “Edit” and the backgrounds of the fields that can be edited will be white

(Fig 27.3).

Add or Edit Analyses
| List | | Close
Analysis Peak | Date/Time Analyzed OwlablD | Procedure Extraction |D| Ref Part Amount | Comment | Delta [Perultimate] »
D-8084 4 BA2/2013 20655 P G-1198 185 CF Area a 3.991 235
D-8084 4 BA12/2013 20655 PM  G-1198 189 C mass fraction [c a 3.991 215
D-8085 4 BM2/2013 21644 PM G-1199 356 CF,Ea, Delta 13C a 3.998 -59.064
D-8085 4 BAZ/2013 21644 PM  G-1199 185 CF Area a 3.998 12.34
D-8085 4 BM22013 20644 PM  G-1199 183 C mass fraction [c 1] 3993 112
D-808E 4 81242013 22632 P G200 356 CF, EA, Delta 13C 1] 4.005 2501
D-808E 4 81242013 22632 P G200 185 CF Area 1] 4.005 E4.6
D-8086 4 BM2/2013 22632 P G-1200 | 189 C mass fraction [c I 4.005 591
D-8087 4 BM2/2013 23620 P G-1201 356 CF,EA, Delta 13C I 39393 -24 565
D-8087 4 BM2/2013 23620 P G-1201 185 CF Area I 39393 45.45

4 - 36 G-1201 189 C mass fraction [c 1] 4

4 : G-1202  3BECF EaA, Delta 13C 0
D-8088 4 BM2/2013 24608 PM | G-1202 185 CF Area I
D-8088 4 BA12/2013 24608 P G-1202 | 1839 C mass fraction [c I 5.54
D-8083 4 8M12/2013 25557 PM G-1202 | 356 CF.EA. Delta 13C  |1001 I 23937
D-8089 4 BAZ2/2013 25557 PM | G-1202 185 CF Area 1001 a 5813
D-8089 4 BAZ/2013 25557 PM  G-1202 189 C mass fraction [c | 1001 a 533
D-8090 4 BA2/2013 30545 PM  G-1203 356 CF,EA, Delta 13C a 23,262
D-8090 4 BA2/2013 30545 PM | G-1203 185 CF Area a 71.24
D-8090 4 BA2/2013 30545 P G-1203 189 C mass fraction [c a E51
D-8091 4 BA12/2013 31533 P G-1204 356 CF,EA, Delta 13C a 24,247
D-8091 4 BA2/2013 315:33PM  G-1204 185 CF Area a 3B
D-8091 4 BA2/2013 31533 PM  G-1204 189 C mass fraction [c a 321
[-8092 4 BM12/2013 32521 PM G206 356 CF, EA, Delta 13C 1] 23518
D-8092 4 B22013 32521 P G1206 185 CF Area 1] 4393
D-8092 4 B22013 32521 P G1206 183 C mass fraction [c 1] 458
[-8093 4 8/12/2013 33509 P G-1206 356 CF, EA, Delta 13C 1] 237
0-80393 4 B8M2/2013335:09PM G-1206 185 CF Area I 362
[-80493 4 8M12/2013 335:09PM | G-1206 | 189 C mass fraction [c I 33 -

Fig. 27.1.  Upper section of Add or Edit form with List dropdown open .
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Add or Edit Analyses

Edit | Hew Analysis Hew Feak Hes

Range of Mazz Spec Analyses for List Analyziz Information
@ Lest | l0D arel e Analyziz #: |BDEE Peak #: |4 # of Peaks |1

¢ Lazt 10000 analyzes

Estraction |D: |

Feference: |E|

Mazz Spec: |D -+ Diana = Wial Position: |
Ammount: [3.997 Amount Urit: |

Date/Time: |8/12/2013 2:46:08 PM

Our Lab ID
Comment: lgnare [~
Prefix Hurneric
Comrment

" [ -» Carbonates
& - General

Procedure Information
M - Mitiogen

" R - Referernce Isotope: 13C =]
Procedure: [356 InLIMS CF.EA, Delta 13C L]
Penult. Delta: |-23.83
Sample: (1202 £ | El
fraf:
Ignare: [~

Sample Information Blank Carr: |-E|.E|5 Exp. Coef: |1 00750
Subritter: |G oodperson Howrly Carr: |-I:|_E|4? Add. Corr: |20 41

Linearnty Adjustment

b ethod:

Drate: |‘I SAA2m7
Sample 1D: [Qr22

[rate: |

Prevviouz Penultimate Delta:

b ediunm: |2l3 - G [C & M] C- and N-bearing |

Fig. 27.2.  Add or Edit form displaying the §'"°C analysis of D-8088 .

6. Replace the value of “1202” by “1205” in the “Sample” field of the Our Lab ID panel.
7. Click “Save,” enter 0 for error code if prompted, and the analysis will be updated.
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Add or Edit Analyses

Save |

Analysziz Information

Analyziz #: 2028 Peak #: |4 # of Peaks: |1

Extraction |0 |

Reference: |IJ

Maszz Spec: |D -+ Diaha [=] "ial Positiar:
Amount; |3.991 Arnaunt it Ii

Date/Time: |5/12/2013 2:46:08 PM

Our Lab ID
Camrrett: lgnare [~
Prefix Murneric
Comment

" [ -x Cabonates
™ - General

Procedure Information

W - Mitrogen
~

R -» Reference lsotape: |13E El
Pracedurs: (356 InLIMS CF,EA, Delta 13C L=
Walue: |-23.83
Sample: [1202 ('-'_
Error: | [
lgnare: [~

Fig. 27.3. Add or Edit form displaying editable fields with white backgrounds.

In addition to updating procedure 356 of analysis D-8088, the user can confirm that procedures
185 (continuous-flow area) and 189 (carbon mass fraction) have been updated by clicking “List.”
In addition to editing information for a procedure, a new procedure can be added by clicking
“New Procedure.” A new peak number and a new analysis can be added by clicking “New Peak”
and “New Analysis,” respectively. But adding data in this manner is laborious. It is usually better
to import a new file that includes the missing information.

/\ These advanced editing features are intended to facilitate repair of faulty analyses, where the
analyst has corrected the data offline. However, a daily analytical run of bad results is better
repeated entirely than manually edited. In short, manual editing of sample results is
rarely used under normal operations.
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28 Storing Sample Analysis Results to Projects
28.1 General Information

Final delta values that have been normalized, reviewed, and accepted (and mass fractions if they
exist) can be “stored” to a project using the Store Sample Results to Projects form so that they
can be reported to a client. This section continues from Section 27 and assumes that the reader
has connected to the backend database name “Evaluate SIP. BACKEND DB.accdb” as
discussed in Section 25.1. To demonstrate use of this form:

1. On the LIMS main page click “Store Sample Results to Projects” and the Store Sample

Results to Projects form will open.

2. For the “Prefix,” select “G” if not already selected.

For the “Isotope” select “13C.”

4. For the “From” and “To” fields, enter “1175” and “1208,” respectively, which are
Herkimer Goodperson’s carbon- and nitrogen-bearing samples submitted January 31,
2017.

5. Enable the “Store Single Analysis” check box because many of these samples were
analyzed only once and the form appears as shown in Figure 28.1.

6. Click “Store” and LIMS will store 6"°C sample results of all selected samples in the “In
Progress” queue. This may take a minute. Upon completion, LIMS displays the dialog
box shown in Figure 28.2.

(98]

Once the results have been stored, the project form is updated as shown in Figure 28.3.
Specifically, the “Number of samples completed for 13C” field has been updated to 34. Clicking
“Samples” opens the Samples form (Fig. 28.4) and displays G-1175, which has a 6"°C value of
—23.54 %0 and a carbon mass fraction (concentration) of 4.36 %. Clicking “Analyses” displays
the Analysis form (Fig. 28.5). By clicking “List,” LIMS displays the List dropdown of isotope-
delta values, continuous-flow areas, and mass fractions of G-1175 (Fig. 28.6). A user can choose
to view the 6'°C information, the continuous-flow area results, or the carbon mass fraction
results. Had a linearity adjustment been performed, the regression type, equation, and previous
penultimate delta (see for example Section 19.6.1) would be shown at the bottom of the form
in the “Linearity Adjustment” panel. Clicking “Edit” on the Analysis form opens the Edit
Analysis form (Fig. 28.7), which is discussed in Section 27. Clicking “Edit” on the Edit
Analysis form changes the background of the fields that can be edited to white (Fig. 28.8).

In addition to opening the Store Samples Results to Projects form from the LIMS main page,
one can click “Store Samples in Progress” on the Projects form (Fig. 28.3), which opens the
Store Sample Results to Projects with the “From” and “to” fields populated as discussed in
Section 7.6.3.
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Store Sample Results to Projects

Stonng Samples in Progress saves the delta value of a sample for the selected izotope to Stare
the Table of Samples. Select a range of zamples to store by entering the Our Lab 1D,

which congists of a letter prefis and the integer sample numbers, and select the izotope.
Close
lzotope Our Lab ID
[ Prefin
" [ -» Carbonates
* 5 - General
Preferences 1 - Julian
] . ™ M -» Mitrogen
Store Single Anal
I Store Single Analysis " R -» Reference
[0 Save mean of numeric comment 5 - Sulfur
values, if any, in zample comment W s Wiater
field
[&MY OTHER COMMEMT “WILL BE
OVERWRITTEN] Frcrm:|11?5 | to:|12EIE |

e A

Fig. 28.1.  Store Sample Results to Projects form.

ums e |

Done Storing Samples in Progress,

e A

Fig. 28.2.  Dialog box upon completion of storing sample results.

A\ Users need to remember that LIMS does not store final data unless samples have been
analyzed twice, or more. To override this feature, enable the “Store Single Analysis” check
box—only then will samples analyzed once be stored.

Duplicate analyses are recommended.

272




Projects

List |M|«| 757 »|m| Edit | Delete | FindProject by Invoice Humber |

5 amples Print Lahels Delta Flot |

Frmt Small Labels
Store 5amples m Progress é— Prmt Waterproof Labels

Add Samples to $amples m Progress Prmt Beport
Import Missmg 5 ample Info
L3
General Information
Submizsion: |‘| Asemy D ate Fesult

Customer: |I3|:n:u:||:|erscnn, Herkirner

Purpose: |Demna for Maormalization

Locatian:

b ediuim: |25 - G [C & M] C- and M-bearing material

Range: |G-1175ta G-1208
Project Comments:

Mumber of zamples with mizzing delta values: | 34 / af 34 zamples

Murnber of zamples completed for 13C: | 34 and for 18M: | 0

Fig. 28.3.  Updated project form of the project having samples G-1175 to G-1208.
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Samples

List | | | 175 » | M | Edit | Analyses | Print Project | Copy
Our Lab ID:|G-1175 Sample 10 (31
Medium: |26 -» G [C & N] C- and N-bea

Last Edit:|5/3/2017 3:07.54 AM

Low énalysis 13C
F'rnu:edure:|35l3, CF.EA, Dela13C |«

Mass Fract C:|4.36 % @@mm—

Deltar|-2354 @G oo

State/Frovince: (000 -
Countr: (S - |
High Analysis 15M
F'r-:u:edure:| E|
Eu:umment:| )
Callection Date:
Delta:| %o eiee !nn =8
End Collection Date:

Fig. 28.4.  Updated project form of the project having samples G-1175 to G-1208.
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- B

Analysis
List |14/ »[m]

Sample Information

OurLab 1D (G-1175

Sample 10 {0

Submitter: | Goodpersan

Submizsion Date: |1/31/2017
b ediurm: |2I5'- -» G [C & M] C- and M-bearing maternial

Maszz Spec Analysis Results

Mazs Spec|D > Diana

Analysis: | 2053 Peak #: |4

DateTime: |8/12/2013 10:01:48 AM

Wial Pazition:

Extraction |D: |
Reference: ||:|
Comment: | [ Igr‘u:ure_
Amount: 3993 I:NDL:nmn?grft

Amount Lnit;

Procedure: | 356 - CF, E&, Delta 13C

Fenult Delta: [-20.70 [~ Ignore

Error: |

Linearity Adjustment

b ethod:

Drate: |

Previous Penultimate Delta:

L e

Fig. 28.5.  Analysis form showing the penultimate 0'°C value of G-1175. The mass
spectrometer analysis number is D-8059 and the peak number is 4.
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Analysis

List kM

D-8059.004; 185 - CF drea
D- 8059.004; 1859 > C mass fraction [concentration]

Edit Close

Fig. 28.6.  List dropdown of G-1175 on the Analysis form. User can view the 0'°C
information, the continuous-flow area results, or the carbon mass fraction results.

-

" [ - Carbonates
G- General

N -» Mitrogen
"R - Reference

Sample: 1175

Sample Information

Submitter: |5 oodperzon

Doate: 1/31/2017

Sample 1D: (31

Aedium: |26 --» G [T & M] C- and N-bearing 1

L

Procedure Information

|sotope: |1 ac El
Frocedure: 356 InLIMS CF, EA, Delta 13C [=]
Penult. Delta: W
Emmor: | [=]
lgnore: [~
Blank Cor: [0.051 Exp. Cosf [1.00750
Hourly Corr: |-0.224 Add. Com: |2 41

Linearity Adjustment

tethiod:

D ate: |

Previous Penultimate Delta:

Edit Analysis
Edit | Delete Close
Analysiz Information Extraction Information
Analysis #: (2059 Peak #: |4 # of Peaks: |1
Extraction |0 |
Reference: (0
Mass Spec: |D > Diana E Yial Position:
Amount: 3,993 Amount Unit:
Our Lab 1D [ ate Tirne: |8.n’1 242013 10:01:48 &M
Comment: lgnare [~
Prefix Mumeric
Camment

Fig. 28.7.  Edit Analysis form displaying the §"°C results of G-1175.
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Save |

Analysiz Information

Analyziz #: 3059 Peak #: |4 B of Peaks |1

E=traction |D: |

Reference: |E|

Yial Positiaon:
Armaount: |3.993 Arnaunt L nik:

Date/Time: |8/12/2013 10:01:48 &M

Camremt: lgnaore [~
Numeric
Camrment

Procedure Information

lsotope: [13C [
Procedure: 386 InLIMS CF,EA, Delta 13C L]
Fenult. Delta: W
Errar: | =
Igrare: [~

Blank Cor: {-0.051 E=p. Coef: [1.00750
Hourlp Corr: |-0.224 Add. Comr: [.2.41

Fig. 28.8.  Editable fields of the Edit Analysis form ¢"°C results of G-1175.

28.2 Storing Sample Analysis Results from Multiple Mass Spectrometers

If a sample has been analyzed by more than one mass spectrometer, LIMS gives the user the
option to store the average value or to store the analyses from a single mass spectrometer and set
the ignore field of all analyses from other mass spectrometers to “True” to ignore these results.

Consider water sample W-148706, which is shown in Fig. 25.4. This sample was analyzed twice
with one mass spectrometer and once with a laser absorption spectrometer. Suppose one enters
the range W-148700 and W-148755 and clicks “Store,” LIMS will display the dialog box shown
in Figure 28.9. To determine the final delta value from only the D mass spectrometer, ignoring
all analyses of the B instrument, one would enter “3” and click “OK.”
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" ms [

Samples have been analyzed with several mass

spectrometers, including:

B --» Bella Cancel

[ --= DuPont

Select how LIMS should perform Storing:
1. Include analyses of both mass spectrometers,
2. Include cnly B analyses--set all others to Ignore.

3. Include only O analyses--set all others to
Ignore,

Fig. 28.9. How-to-store dialog box. Entering “1” uses analyses of all mass spectrometers to
calculate a final delta value that is stored.

28.3 Storing Analysis Results of Samples Having Numerical Comments

LIMS can determine the average of numerical comments (Section 25.3) if this option is enabled
on the Options form (Fig. 4.12 and Table 4.1). Consider sample C-10830 shown in Figure 25.7.
If one enables the check box labelled “Save mean numeric comment values, if any, in sample
comment field (ANY OTHER COMMENT WILL BE OVERWRITTEN)” on the Store Sample
Results to Projects form (Fig. 28.10), clicking store will cause LIMS to store the mean numerical
value in the comment of the Sample form for the appropriate isotope. After storing C-10830, the
“Comment” for the 5'°0 result is updated on the Sample form to “98.100+0.283” (Fig. 28.11). A
project report (Fig. 28.12) includes the mean numerical value in the comment field.

278



|sotope

X

Preferences
[ Store Single Analyziz

Save mean of numernc commemnt
values, if any, in zample comment
field
[&MY OTHER COMMEMNT WILL BE
OYERWRITTEM]

Ouwr Lab 1D

Prefix

* [ .» Carbonates
" G > General
1 - Julian

" M > MNitrogen
" R > Reference
5 . Sulfur

O o Woater

From:|10830

| to:[10830 |

Fig. 28.10. Storing sample analysis results of samples with numerical comments.

Samples

List |

| ||_m_ » |N| Edt | Analyses | Frmt Froject

Copy | Close [winograd, 2/20/2001

Our Lab 1D:|C-10830
Medium:|02 --» C [Cal] calcite
Last Edit:|5/3/2017 5:04:30 PM

Low Analysis 13C
F"ru:u:eu:lure:|3'| 2, 100% phosphoric aCifEl
Commert: |
Delta|-2.09 a0
High Analysis 180

Procedure:| 820, 25 deg.. 100% phosp| « |

Comment:|38 100+0283 @@

Delta; |1 471 %o

Sample D |DHE2-BM [0-1]

State/Province: |032 -» NV, Nevada

Country: |LIS - United States

Collection D ate: |

End Collection D ate: |

Fig. 28.11.
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C-10830 to C-10833 5/3/2017

61SCVPDB, in %o 6130\;5”0\”, in %o

Value Comment Value Comment
-2.09 14.71 98.100:0.263 G

Fig. 28.12. Section of a project report displaying a mean numerical comment for a 6'°O value.
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29 Adding Samples Back to the “In Progress” Queue for Reevaluation

Occasionally samples will need to be reevaluated, and this occurs because of a variety of
reasons, including:

e There was a mix-up in samples analyzed and the Our Lab ID of an analysis is incorrect.

e (Correction factors were changed.

e A client requests results of each analysis of a sample.
Adding samples back to “In Progress” enables the user to re-process data, correct or ignore
errors, and remove faulty data from a client’s project. Note that if a sample was previously stored
and is re-analyzed, LIMS automatically loads that sample back to the “In Progress” queue.

This section continues from Section 28 and assumes that the reader has connected to the backend
database name “Evaluate SIP. BACKEND DB.accdb” as discussed in Section 25.1. To
demonstrate use of the Add Stored Samples Back to In Progress form:

1. On the LIMS main page click “Add Stored Samples Back to In Progress” and the Add
Stored Samples Back to In Progress form will open.
Select “13C” for the “Isotope” if not already selected.
Select “G” for the “Prefix” is not already selected.
Enter “1202” and “1205” in the “From” and “to” fields, respectively.
Click the “Set any previously stored delta values in Table of Samples to null” check box
to avoid incorrect results being reported to a client and the form should appear as in
Figure 29.1.
6. Click “Add” and LIMS displays the dialog box shown in Figure 29.2.
7. The samples remain in the “In Progress” queue until restored.

Aol o

A\ Be sure to “Store” updated data once corrections are made, or the Project will retain the
incorrect data that was previously stored.
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Add Stored Samples Back to In Progress

Once zamples have been stored, they are removed from the Table of Samples in Progress Add
and one cannot edit them unless they are added to the Table of Samples in Progress

again. To add zamples to the Table of Samples In Pragress, select a range of zamples by

entering the Our Lab 1Dz, which conzigtz of a letter prefis and the integer zample numbers, Close
and zelect the izatope.

|zotope Our Lab ID

[ Prefin

C -» Carbonates
3 -» General

J == Julian

M -» Mitrogen

R -» Reference
5 - Sulfur

W - W aher

Preferences

Set any previouzly stored delta
walues in T able of Samplez ta null

N T B B

From:[1202  |toz[1205 |

Fig. 29.1.  Add Stored Sample Back to In Progress form and success dialog box.

Microsoft Access I,-E:h,l

There are 4 samples with values for the selected isctope in the Table of
! v Samples from project 1/31/2017 Goodperson,

Warning--the value entry of these samples in the Table of Samples will
be set to null when these sarmples are added to the Samples In Progress
table.

Ok l | Cancel

Fig. 29.2.  Confirmation message that delta values in the selected range will be set to null.
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30 Track My Lab QA/QC

An important part of laboratory quality assurance/quality control (QA/QC) activities is to
monitor the accuracy of a control standard over time. An abrupt change in the delta value of a
control standard could indicate a mix-up of samples in a daily analytical run. An evaluation of
control standards before reporting results to clients is helpful in many isotope laboratories. LIMS
provides this capability with the Track My Laboratory QA/QC form, which is opened by
clicking “Track My Lab QA/QC” on the LIMS main menu. The sample being evaluated can be
any sample in LIMS—this form is not restricted to a control or reference sample.

Measurements from the Reston Stable Isotope Laboratory are presented on this form in Figure
30.1. In addition to constraining the graph by beginning and ending date, the user may also
constrain the plot by selecting a range of analyses from a specified IRMS. Optionally, data may
be exported as an Excel file for offline analysis or may be used for annual reporting of laboratory

performance and audits.

Track My Laboratory QA/QC

Selection Criteria Close
Isotope Our Lab ID 4 f
u Prefix
™ > Carbonates Save QA/QC Data as Excel File |
" G -» General
0 Julian
M -» Nitrogen
" R -» Reference .
€ 55 Sula Delta 2H versus Time
w5 Water
Blle 2010/07/04  2010/09/24  2010/12/15  2011/03/07
Sample ID: |Bella control .E I I I
5 331
o *
£ 38 . - .
o Vie\lytaser odprt Sy ot
BegimingDate [ 77720 43
eginning D ate: F42010) B 43
Ending Date: 3
ST
[ Select Only Analyzes From a Single Mass Spectrometer 'I"
me
| |
Analyses [mm:l:l to: I:l Mean Delta 2H = 1.0 StDev:|  39.69 = 0.58 % (n=121) |

Fig. 30.1. Example of Track My Lab QA/QC form.
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31 Reporting Customer Results
31.1 General Information

Once all results have been normalized, reviewed, accepted, and stored, results are reported to the
customer using the Projects form (e.g. Fig. 31.1). Usually the “Project Ready to Report” field
with the yellow background (Fig. 31.1) will be displayed when a project is ready to report. LIMS
identifies “Ready to Report” projects by checking if the project is missing delta values and by
checking for an entry in the “Date Results Reported” field. If the project has medium 1 (water for
hydrogen and oxygen isotopes), it is recommended that the user click “Delta Plot” to make a 6°H
versus 0'°O crossplot shown in Figure 7.30. If there are samples lying off the meteoric water
line, they should be investigated to confirm that their isotopic compositions are correct and not
the result of a sample mix-up, nor some other issue.

There are a number of options for reporting. Clients may receive a printed report, an Excel file,
an ASCII text file prepared for an email, a pdf file (if a pdf creator is installed), or a combination
of these. In the example report shown in Figure 31.1,

e Clicking “Print Report” automatically prints the project report shown in Figure 31.2. If
a pdf creator is installed, a pdf can be created.

e Clicking “Export Results” gives the user the possibility to export an Excel file of the
results, a text file (Section 31.2), or both. When one clicks “Export Results,” LIMS
populates the “Date Results Reported” field with the current date and LIMS hides the
“Project Ready to Report” field with the yellow background.

As discussed in Section 7.2, selected files or all files from a client or a query of projects in the
backend database can be printed, exported as individual Excel files, or combined into a single
Excel file using the Find Project form. For example, in the Find Projects form, entering
“Goodperson, Herkimer” for the “Name,” entering “26 --> G [C & N] C- and N-bearing
material” for the “Medium,” and clicking “Search” displays the 10 projects that can be printed,
exported as individual Excel files, or combined into a single Excel file using the command
buttons on the right side of the form (Fig. 31.3).
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Projects

Lt || 44317 »|n| Edit | Delete | Find Project by Invoice Number | Close |
|
S amples Prmt Labels Delta Plot Inwvoice Export Besults
Template List - Add & Delete 5amples Prmt Small Labels Tnpaid Invoices
Store Samples m Progress Prmt Waterproof Labels
Add §amples to Samples m Progress Prmt Beport
Import Missimg 5ample Info
Last Changed: |5/4/2017 6:13:05 PM
General Information N
Subrnission: |‘|2,f'3‘] A2003 | ) Project Ready to Report Date Results Reported: || iﬁ
Customer: [Mullin, & [=]

Purpose: |Central Lab Samples, 1142, Craig Brown

Location:

Medium: [07 - W [wiater] water (H & O

Range: [Ww-79192 to W-73202
Froject Comments:

MNumber of zamplez with miszing delta values: | 0 of 11 =amples

Mumber of zamples completed for 2H: | 11 and for 180: | 11

L

Fig. 31.1.  Example of a project report ready to be reported.
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Submission: 12/31/2003 Mullin, A W-79192 to W-79202 5/4/2017

Medinm: 01 -—= W [Water] water (H & Q)
Purpose: Central Lab Samples, 1142, Craig Brown

Location:
2 H 18 in O
e &“Hysmow: in %o & ™Oysmow, in %o
Collection
Sample ID: Date Our Lah ID Value Comment Value Comment
QC-000202 W-79192 -115.20 -14.69
033659500 11/5/2003 W-79193 -44.94 -7.23 n=1
033659501 11/20/2003 W-79194 -44.60 -7.30 =1
033659502 12/9/2003 W-79195 -50.07 -7.93
033659503 12/1/2003 W-79196 -46.23 -7.56 n=1
033659504 11/24/2003 W-79197 -46.82 -7.55 =1
033659505 11/6/2003 W-79198 -49.83 -8.00
033659506 12/17/2003 W-79199 -48.24 -7.83 =1
033659507 12/16/2003 W-79200 -49.23 -7.90 =1
033659508 12/30/2003 W-79201 -44.99 -7.52
033659509 12/30/2003 W-79202 -47.49 -7.87 =1
Fig. 31.2.  Example of a project report.
Find Project
Select Project Criteria List of Selected Projects Close
Mame: [Goodpersan, Herkimer [+]  Purpose contairs: l:l (¢ Save Save List of Projects as Excel File |
1 B
P | e — e
Medium: [25 > G [T & N] C- and N-bearing] v | [~ Projects Ready To Hepor@ Print Reports of All 10 S elected Project |
After [date) l:l Search # Create Excel Files of Data of Selected Projects [10 Files) |
Eliane (R |:| # Combine Data of Selected Projects and Save As a Single Excel File |
Open Selected Project Remove a project from the window below by preszing the Delete key on the keyboard [does not remove the project from LIMS]
gl gl gl 8} | gl gl gl
Submizsion | LastMame Fange Media | Purpoze Location Feported
144527 Goodperzon . . . G-1007 to G-1035 26 Hercules--Themmo Scientific Demo C&MN EA samples . . . . . 0 0 . . . . . . . . . . ...
148207 Goodperzon . . . | G-1036 to G-1063 26 Finnigan 251 MAT Dema CEM Ed samples . . . . . 0 . . . . 0 o o
149/2M7 Goodperzon . . . | G-1054 to G-1088 26 Minerva-Elermentar lonYantage Demo C&M EA samples . . . . . . .| . . . L 0L
1A12/2017  Goodperson . . . G-1088to0 G-1093 26 Minerva-Elermentar lonYantage Demo C&M EA samples . . . . . . .| . . . L 0L
1A16/2017 Goodperson . . . G-1094 to G-1106 2B Ulyzses-Europa 20 20 Dema CEM B zamples . . . . . . . . . . . . L L
117207 Goodperson . . . G-1107 o G-1111 26 Kali-Micromass Optima Demao CEM EA samples . . . . 0 0 . 0 0 0 | . o o0
1/23/2017 | Goodperson . . . G112t G-1132 26 Pegasus-Mu Instruments Demo CEMN E& samples . . . . . . . . . . . . L L L
1/268/2017  Goodperson . . . G-1133tw0G-1139 26 Atemiz-Sercon Demo CEM EA samples . . . . 0 . 0 L L Lo
1/27/2017  Goodperson . . . G-1140t G-1174 Zeuz--LIMS Default Demo CEMN Ed samples . . . . . 0 . 0 0

017 | Goodperson . . . G-1175t0 G-1208 Demo for Mormalization . . . . . . L L

Fig. 31.3.  Printing and Exporting selected projects using the Find Project form.
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31.2 Reporting Text

The ASCII text file that can be created when the user clicks “Export Results™ lists analytical
results as well as any or all of the following:

e Contact information

e Methods used for analysis

e [sotopic reference materials used

e Uncertainty values

e References to the analytical method
To add or edit reporting text, click “Reporting Text” in the Special Features window and the

Reporting Text form will open (Fig. 31.4).

Reporting Text

Add Close

List | 4]« | Medium 26 [n]

The reparting test that preceeds analptical resulks for various types of
zamples can be edited here.  Thiz text appears in an azcii text file by
clicking the Resultz button on the Projects form.

General Information

Code: |Medium 25 Last Edit:|5/5/2017 1:35:46 P

Descriplion: |The {Hame of Laboratory} has analyzed the following

samples received from you for isotopic analysis. For guestions
plezse contact Email ooomxxfigmail .com or {NHame of Person} at
voice {Phone number}. FPlease refer

to Cur Lebk ID. These isctopic results supersede

any results that may have been submitted to you previously.

Method

Samples for carbon iscotopic analysis are conwverted to N2 and C0Z
with an elemental analyzer; these two gases are separated with a
EC and the C0Z is analyzed with a continuous flow isotope ratio
mass spectrometer (Bremna, 1357; Bewesz and Qi, 2008 .

Isotopic reference materials are interspersed with samples

for calibration.

Reporting of Relatiwve Carbon Isoctope Ratios

Effective April 18, 2Z00&, relatiwve carbon isotopic results are
reported in per mil relatiwve to VEDE (Vienna Peedee belemnite)
and normzalized (Coplen and others, Z00&@) on a scale such that the

Fig. 31.4. Reporting text for displaying preliminary text for a new laboratory.

Example reporting text is provided in the backend database for a new laboratory for “Medium
26” (6"°C and 5"°N measurements by EA and IRMS of carbon- and nitrogen-bearing substances).
The example reporting text is:
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The {Name of Laboratory} has analyzed the following

samples received from you for isotopic analysis. For questions
please contact Email xxxxxx@gmail.com or {Name of Person} at
voice {Phone number}. Please refer

to Our Lab ID. These isotopic results supersede

any results that may have been submitted to you previously.

Method

Samples for carbon isotopic analysis are converted to N2 and CO2
with an elemental analyzer; these two gases are separated with a
GC and the CO2 is analyzed with a continuous flow isotope ratio
mass spectrometer (Brenna, 1997; Revesz and Qi, 2006).

Isotopic reference materials are interspersed with samples

for calibration.

Reporting of Relative Carbon Isotope Ratios

Effective April 18, 2006, relative carbon isotopic results are
reported in per mil relative to VPDB (Vienna Peedee belemnite)
and normalized (Coplen and others, 2006) on a scale such that the
relative carbon isotope ratios of USGS44 calcium carbonate and
NBS 19 CaCO3 are -42.1 and +1.95 per mil, respectively.

The carbon isotopic compositions of carbon-bearing internationally
distributed isotopic reference materials, had they been analyzed

in this laboratory with your samples, are in accord with Coplen

and other (2006) and are:

NBS 19  CaCO3 +1.95 (exactly)
NBS 18  CaCO3 -5.01
TIAEA-CO-1 CaCO3 +2.49
TAEA-CO-8 CaCO3 -5.76
USGS44  CaCOs3 -42.1
TAEA-CO-9 BaCO3 -47.32
USGS24  graphite -16.05
NBS22  oil -30.03
IAEA-CH-3 cellulose -24.72
IAEA-CH-6 sucrose -10.45
IAEA-CH-7 polyethylene -32.15
IAEA-600 caffeine -27.77
IAEA-601 benzoic acid -28.81
USGS40  glutamic acid -26.39
USGS41 glutamic acid +37.63
RM 8562 CO2 -3.72

RM 8563 CO2 -41.59
RM 8564 CO2 -10.45

The 2-sigma uncertainty of carbon isotopic results is 0.5 per mil
unless otherwise indicated. This means that if the same sample
were resubmitted for isotopic analysis, the newly measured value
would lie within the uncertainty bounds 95 percent of the time.

References
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32 Compound Specific Isotope Analyses
32.1 General Information

Compound specific isotope analysis involves separating a mixture into its constituent
compounds, converting the separated compound into gases that can be analyzed by an IRMS
(typically Hy, N,, and CO,), and determining isotope-delta values of each of these gas peaks in a
time series. The compounds are identified by their retention time during chromatographic
separation. For example, §'°C analysis of a natural gas sample might produce 6"°C values
sequentially for methane, ethane, n-propane, iso-butane, and n-butane. Each of these delta values
typically will have the same analysis number, but different peak numbers. Following analysis of
the sample, a user might analyze a standard, such as NGS 2, which contains methane, ethane,
n-propane, iso-butane, and n-butane with known 6"°C values. The challenge is to use the 5"°C
values of methane, ethane, n-propane, iso-butane, and n-butane in NGS 2 to normalize,
respectively, the §"°C values of methane, ethane, n-propane, iso-butane, and n-butane in the
sample. The solution is to adjust the analysis and peak numbers before importing into LIMS so
that all the 0"°C peaks of methane are grouped together, all the 9"°C peaks of ethane are grouped
together, and so on. Example files are provided in a folder named “Section 32” in the files that
accompany this manual. To set up this demonstration:

1. Create a new folder. It can be within a LIMS folder or elsewhere.

2. Identify the folder as an Access Trusted Location (Section 3.2.2).

3. Copy the zip file “CSIA Demo.zip,” which is located in a folder named “Section 32”
that accompanies this manual, into this new folder and extract the files from it, keeping
them in this new folder. The six extracted files should be:
“LIMS_CSIA Demo_ Backend DB.accdb”, “LM9PREFS.ACCDB”,

“CSIA_Demo v0.xlsx”, “CSIA Demo vl.xlsx”,
“G-240--G-1006_13C.xlsx”, and “G-240--G-1006_13C_BriefSummary.xlsx”.

4. Transfer into this new folder a fresh copy of the LIMS frontend, which is named
“Lims9.202.zip” (or similar) and is located in a folder named “Section 4” that
accompanies this manual. Extract the frontend database file from this zip file, keeping it
in the same folder—it will be named “Lims9.202.accdb” or similar.

5. Double-click the new frontend (Lims9.202.accdb or similar) to open it. It should open
with the message that LIMS cannot find the backend database (Fig. 4.1).

6. Click “OK” and navigate to “LIMS_CSIA Demo Backend DB.accdb.”

7. LIMS will display a message that it needs to close.

8. Click “OK.”

9. Reopen this frontend database and LIMS should display the welcome message in
Figure 4.18.

10. Click “Yes” and LIMS will prompt that it needs to update settings and close.
11. Click “OK” and LIMS will perform cleanup activities upon closing.
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12. Reopen this frontend database and LIMS should open with the main page (similar to
Fig. 4.8).

13. Click “Special Features” and click “Options.”

14. Set the paper size to A4 if needed, and set the print destination to “Any Installed
Printer” if there is more than one printer available. A pdf creator might be one of the
printers.

15. Click “Close” to close the Options form.

This completes the installation of the CSIA Demo database for use in this section. Click “View
Projects -->"" and open the project having the Our Lab ID Range G-240 to G-245 (Fig. 32.1).

-

Projects
List |/« |78 » M| Edit | Delete | Find Projectby Invoice Humber | Close |
]
5 amples Print Labels Delta Plot Invoice Export Results
Prmt Small Labels Tnpaid Invoices
Store Samples m Frogress Prmt Waterproof Labels
Add Samples to Samples m Frogress Prmt Report
Import Missmg ¥ ample Info
Last Changed: |5£25£2D1.'-" 70501 Ak
General Information
Submission: |EA6/2006 Date Results Reported: |
Customer: |Reference £
Purpoze: |MGS 2
Location:
Mediurn: |23 - G [H&C]H & C materials
Range: |G-240 ta G-245
Project Comments:
Mumber of samples with mizsing delta values: | B of E zamples
Murmber of zamples completed for 2H: | 0 andfor 13C: | 0

L

Fig. 32.1.

CSIA project for NGS 2 compounds.
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Click “Samples” then “List” to display the samples in this project (Fig. 32.2). Note that G-240 is
a placeholder. No delta values need to be entered on the Samples form for any of these samples.
Instead, the 5"°C values of methane, ethane, n-propane, iso-butane, and n-butane are entered into
the LIMS Table of References using the Reference Samples form, which is accessed by clicking
“Assign Lab References” in the Special Features window (Section 12). Clicking “List” on the
Reference Samples form and navigating to G-241 displays the information shown in Figure 32.3.

Samples

Edit | Analyses | Print Project Copy Cloze |Heference, B/B/ 2006

MNGS 2 place holder

G-241 methane
G-242 ethane
G-243 n-propane
G-244 izo-butane

G-245 n-butane

Fig. 32.2.  Reference samples in CSIA project G-240 to G-245.

Reference Samples

List | 14|« [5-30 acl Edit Add
3-241 metharne - 13C -14. 84 -

3
G242 ethane 35130 -31.8
G243 repropans 35130 253 Tttt
3
3

G-244 iz0-butane -» 13C -24.9
G-245 n-butane - 13C 2267 BOproprni

Fig. 32.3.  Reference samples in CSIA project G-240 to G-245.

In LIMS each CSIA project must be logged in as its own separate project because each CSIA
sample will contain multiple compounds for analysis. The example database contains a CSIA
project. Viewing projects, one can observe that G-1001 to 1006 is a “CSIA Demo” project.
G-1001 is a placeholder for the bulk sample and the other five samples are methane, ethane,
n-propane, iso-butane, and n-butane in this example (Fig. 32.4). Commonly it is not known prior
to analysis which compounds might be in the CSIA sample. There are at least two approaches to
deal with this situation:

e  One might create one or more test projects consisting of a single sample and use them
for analyses. Once the analyses are completed and compounds identified for each CSIA
sample, a project can be created for each CSIA sample, which contains the specific
compounds found in each CSIA sample.
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e Alternatively, based on previous information about the compounds that may appear in a
CSIA sample, prior to analysis of each CSIA sample a user can login a default project
with possible compounds that may appear in a client’s CSIA sample. A project is
required for each CSIA sample. For example, a default project might contain
Our Lab IDs for:

o the bulk CSIA sample used as a placeholder

methane

ethane

n-propane

iso-butane

n-butane

1so-pentane

n-pentane

iso-hexane

n-hexane

0O 0O 0O O O O O O

-

Samples

List 1000 » |M| Edt | Analpzes | Prnt Project Copy Close |Test. 5/5/2017

-1001 514 zample
-1002 metharne
3-1003 ethane
3-1004 H-propane
G-1005 iza-butane
-1006 n-butane

Fig. 32.4.  CSIA samples in the project G-1001 to G-1006.

32.2 Importing CSIA Results

Prior to importing, CSIA results need to be edited so that normalization can be performed
satisfactorily. Figure 32.5 shows selected analysis numbers and peak numbers in an unedited
Excel file named “CSIA_Demo_v0.xlsx” that can be extracted from the file named
“CSIA_Demo.zip,” which is located in the folder named “Section 32.” This file results from the
analysis of a CSIA sample (G-1001) and reference (G-240) with a Delta V Plus IRMS. Although
this example uses data from ISODAT, the process is the same for Excel files for the LIMS
Abbreviated import format (Section 17). Note that only the placeholders G-240 and G-1001
appear in the file. The steps to modify this file for importing are:

1. Insert a new column after the “Peak Nr”” column (column C).

2. Enter “Peak Nr” in cell DI.

3. Insert a new column after the “Analysis” column (column B).
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4. Enter “Analysis” in cell C1.

5. Rename cell B1 “Old Analysis” and rename cell D1 “Old Peak Nr.”

6. Sort the file by the “Component” column and then by the “Old Analysis” column.

7. Find the lowest “Old Analysis” entry, which is “T-1974” (which appears twice), and
enter it in cell C2.

Copy cell C2 to C3:C23 so that all rows have the same analysis number of “T-1974.”
Enter “101” for the “Peak Nr” in cell E2.

10. Increment the values in the “Peak Nr”” column so they range from “101” in cell E2 to
“122” in cell E23.

11. Delete column D (“Old Peak Nr”).

12. Delete column B (“Old Analysis”).

13. Save the file as “CSIA_ Demo_v2.xlsx,” which is ready for importing and should appear
as shown in Figure 32.6. It should be identical to the file named “CSIA Demo v1.xlsx”
that can be extracted from the file named “CSIA_Demo.zip,” which is located in the
folder named “Section 32.”

=] CSIA_Dema_vl.xlsx o = £
A B c D E F G 4 I J |
1 Identifier1 Analysis Peak Nr GasconfijRt Component IsRef _ Area All  d 13C/12C Time Code 5]
2 |G-1001  T-1974 5 C0o2 713.1 ethane 0 124476  -29.009 2015/04/15 13:42:50
3 |G-1001  T-1974 6 CO2 1143.4 n-propane 0 90.532  -33.424 2015/04/1513:42:50 1
4 G-1001  T-1974 7 coz2 1503.3 iso-butane 0  49.17  -28.664 2015/04/15 13:42:50 1
5 G-1001  T-1974 8 coz2 1582.5 n-butane 0 48541  -27.469 2015/04/15 13:42:50 1
6 |G-1001  T-1975 5 C0o2 713.5 ethane 0 126.751 -28.808 2015/04/15 14:35:55
7 |G-1001  T-1975 6 CO2 1144.1 n-propane 0 90.732  -31.39 2015/04/15 14:35:55 1
8 G-1001  T-1975 7 coz2 1187.1 n-propane 0  26.327  -32.972 2015/04/15 14:35:55 1
9 |G-1001  T-1975 8 co2 1504 iso-butane 0 24.664  -30.009 2015/04/15 14:35:55
10 G-1001  T-1975 3 cO2 1583 n-butane 0 50.642 -27.092 2015/04/15 14:35:55 1
11 G-1001  T-1976 5 C0o2 446 methane 0 39.536 -36.896 2015/04/1515:03:28 |
12 G-1001  T-1977 5 €02 446.6 methane 0 39.518  -36.963 2015/04/15 15:23:26 |
13 |G-240 T-1982 5 o2 446.4 methane 0 34416  -44.937 2015/04/15 16:55:43
14 |G-240 T-1983 5 C0o2 446.4 methane 0 36.874  -44.565 2015/04/15 17:11:24
15 |G-240 T-1984 5 C0o2 446.2 methane 0 38354  -44.44 2015/04/15 17:29:09
16 |G-240 T-1986 5 €02 713.7 ethane 0 126.889 -31 2015/04/15 18:04:36
17 |G-240 T-1986 8 co2 1144.3 n-propane 0  89.327  -24.226 2015/04/15 18:04:36 1
18 |G-240 T-1986 15 cO2 1504.8 iso-butane 0 20914  -24.457 2015/04/15 18:04:36
19 G-240 T-1986 18 cO2 1583.8 n-butane 0 50.242  -22.172 2015/04/15 18:04:36 1
20 |G-240 T-1987 5 €02 714.4 ethane 0 131.347  -32.634 2015/04/15 18:49:28
21 |G-240 T-1987 6 cO2 1144.7 n-propane 0 91.065  -24.46 2015/04/15 18:49:28 1
22 |G-240 T-1987 3 cO2 1583.8 iso-butane 0 51049 -21.722 2015/04/1518:49:28 1 |
23 G-240 T-1987 11 co2 1917.8 n-butane 0 22.671 -21.651 2015/04/15 18:49:28 1
24 T
H 4 » M| Sheetl /%] 4| il | >

Fig. 32.5.  Selected analyses and peak numbers of a CSIA run (“CSIA_ Demo vO0.xlIsx.”
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Iz_|)| CSIA_Demo_v2 xlsx = =l 3
A B C D E F G H I J -
1 Identifier 1 Analysis Peak Nr GasconfijRt Component Is Ref _ Area All d 13C/12C Time Code B
2 |G-1001 T-1974 101 Coz2 713.1 ethane 0 124.476 -29.009 2015/04/15 13:42:50
3 |G-1001 T-1974 102 COz2 713.5 ethane 0 126.751 -28.808 2015/04/15 14:35:55
4 G-240 T-1974 103 COz2 713.7 ethane 0 126.889 -31 2015/04/15 18:04:36
5 G-240 T-1974 104 CO2 714.4 ethane 0 131.347 -32.634 2015/04/15 18:49:28
6 |G-1001 T-1974 105 COz2 1503.3 iso-butane 0 49.17 -28.664 2015/04/15 13:42:50
7 G-1001 T-1974 106 CO2 1504 iso-butane 0 24.664 -30.009 2015/04/15 14:35:55
8 |G-240 T-1374 107 CO2 1504.8 iso-butane 0 20.914 -24.457 2015/04/15 18:04:36
9 |G-240 T-1374 108 CO2 1583.8 iso-butane 0 51.049 -21.722 2015/04/15 18:49:28
10 | G-1001 T-1374 103 CO2 446 methane 0 39.536 -36.896 2015/04/15 15:03:28
11 | G-1001 T-1974 110 CO2 446.6 methane 0 39.518 -36.963 2015/04/15 15:23:26 )
12 G-240 T-1974 111 CO2 446.4 methane 0 34.416 -44.937 2015/04/15 16:55:43 3
13 G-240 T-1974 112 CO2 446.4 methane 0 36.874 -44.565 2015/04/15 17:11:24
14 G-240 T-1974 113 CO2 446.2 methane 0 38.354 -44.44 2015/04/15 17:29:09
15 |G-1001 T-1974 114 CO2 1582.5 n-butane 0 48.541 -27.469 2015/04/15 13:42:50
16 | G-1001 T-1974 115 CO2 1583 n-butane 0 50.642 -27.092 2015/04/15 14:35:55
17 G-240 T-1974 116 CO2 1583.8 n-butane 0 50.342 -22.172 2015/04/15 18:04:36
18 G-240 T-1974 117 CcO2 1917.83 n-butane 0 22.671 -21.651 2015/04/15 18:49:28
19 |G-1001 T-1974 118 CO2 1143.4 n-propane 0 90.532 -33.424 2015/04/15 13:42:50
20 | G-1001 T-1974 119 CO2 1144.1 n-propane 0 90.732 -31.39 2015/04/15 14:35:55
21 |G-1001 T-1974 120 CO2 1187.1 n-propane 0 26.327 -32.972 2015/04/15 14:35:55
22 |G-240 T-1974 121 COz2 1144.3 n-propane 0 89.327 -24.226 2015/04/15 18:04:36 |
23 |G-240 T-1974 122 CO2 1144.7 n-propane 0 91.065 -24.46 2015/04/15 18:49:28
24 Nl
4 4 » ¥ Sheetl ~%J 4] il | b [1].:

Fig. 32.6. Modified CSIA Excel file ready for importing. This file should be identical to the
file named “CSIA Demo vl1.xlsx,” which can be extracted from the file named
“CSIA_Demo.zip” that is located in a folder named “Section 32” in files that
accompany this manual.

The modified file (Fig. 32.6) has the ethane, iso-butane, methane, n-butane, and n-propane
grouped together. In this manner, setting range markers at peak numbers 104, 108, 113, 117, and
122 will enable the user to normalize 5"°C values of ethane, iso-butane, methane, n-butane, and
n-propane, respectively. To import the modified file:
1. Click “Import Data from Mass Specs” on the main page and the Analysis Import
Format form will open.
2. Click “Import” and navigate to “CSIA Demo v2.xlsx.”
3. Click “Select” and the Import Criteria for Mass Spectrometer form will open
(Fig. 32.7).
4. Enter “F9” for the column heading for the row having isotope “13C.”
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Import Criteria for Mass Spectrometer T (Titan)

Column Headings Data Storage
Column CF Import ) Import
Gas Type | Isotope | Heading | Ref Gas | Row v Store Continuous-flow Areas
3 coz 13C | R-E - Cancel
coz 180 R-E -

[v Sawe Atin Extraction (D' Field
[~ Sawe Atin Comment' Field

Record: M 1of2 M | Searck

GCC Import Options

¥ Import Only Rows Having a Component Entry
(Irnport &1l Bowe IF Mot Checked)

[~ Save Component in 'Extraction 10 Field

[ Save Component in 'Comment’ Field

v Update Sample IDs Ta Conelate ‘With Compaonent

D:ACS1A_Demo_v1 xlsx

F1 F2 F3 F4 F& FE F7 F& Fa Fi0 F11 F12 F s
|dentifier 1 Analyziz Peak MHr Gazconfigurz Rt Component |z Ref _ Area Al d13CA2C Time Code  Start Ampl 44 Al
G-1001 T-1974 10 coz 7131 ethane 0 124.476 -29.009 2015/04/15 703.3 15618 1t
G-1001 T-1974 102 coz 7135 ethane 0 126.751 -28.808 2N5/04/15 FO3.7 16081 18
G-240 T-1974 103 coz ki ethane 0 126.889 -31 2015/04415 B51.2 15643 i
G-240 T-1974 104 coz 7144 ethane 0 131.347 -32. 634 2015/04/15 55961 15742 1t
G-1001 T-1974 105 coz 1503.3 iso-butane O 4917 -28.664 2015/04/15 1461.5 2378 2
G-1001 T-1974 106 coz 1504 izo-butane O 24, EE4 -30.009 2015/04/415 1491 2116 2¢
G-240 T-1974 107 coz 1504.8 iso-butane 0 20,914 -24 457 2015/04/15 1495 1761 20
G-240 T-1974 108 coz 1583.8 igo-butane O 51.049 -21.722 2015/04/415 15723 5925 Et
G-1001 T-1974 109 coz 446 methane 0 39536 -36.896 2N5/04/15 4368 5819 EE
G-1001 T-1974 110 coz 446.6 methane 0 39518 -36.963 2015/04/415 437.4 5821 EE
G-240 T-1974 111 coz 4464 methane 0 3416 -44 937 2015/04/15 437.2 5071 il
G-240 T-1974 112 coz 4464 methane 0 36,874 -44. 565 20N15/04/15 437.2 5425 B
G-240 T-1974 113 coz 4452 methane 0 38,354 -44.44 2N5/04/15 437.2 BE43 E:
G-1001 T-1974 114 coz 15825 n-butane 0 48541 -27 469 2015/04/415 15723 5805 Bt
G-1001 T-1974 115 coz 1583 n-butane 0 B0.E42 -27.092 2015/04/415 15725 5902 Ei
G-240 T-1974 118 coz 1583.8 n-butane 0 R0 342 22172 2015/04/15 15738 BEE3 Et
G-240 T-1974 117 coz 1917.8 n-butane 0 22671 -21.651 2015/04/415 18551 2109 2¢
G-1001 T-1974 118 coz 11434 n-propane 0 90,532 -33.424 2015/04/415 11326 9747 1
G-1001 T-1974 119 coz 11441 n-propane O 90,732 -31.39 215/04/415 1126.9 9918 1
G-1001 T-1974 120 coz 11871 n-propane 0 26,327 -32.972 215/04/415 11673 732 g
G-240 T-1974 121 coz 1144.3 n-propane 0 89327 -24.226 2015/04/415 11334 9766 7
~ dn T 1074 177 [ ] 1144 7 L n o1 NcE a4 AC AHEMNAME 11230 aoJ4q 1
4 b

e

Fig. 32.7. Import Criteria for Mass Spectrometer form for CSIA analyses.
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5. Click the “Import Row” check box for the row having isotope “13C.” Because the
“Update Sample IDs to Correlate with Component” check box is already enabled,
nothing further is needed. The form should appear as shown in Figure 32.8.

s

8. Click “OK” to complete the data import.

Click “Import” and a dialog box will indicate that 6'°C values of CO, will be imported.
Click “OK” and LIMS will display the import success dialog box in Figure 32.9.

Import Criteria for Mass Spectrometer T (Titan)

Column Headings

Column CF Import
Gas Type | Isotope | Heading | Ref Gas | Row
3 coz 13C Fa R-6 [
coz2 180 R-E -
Record: 4 1of2 L Searck

Data Storage

W Store Continuous-flow Areas

W Save Rtin 'Extraction 1D’ Field
[T Sawve Rtin 'Comment’ Field

GCC Import Options

¥ Import Only Rows Having a Comp
[Irnport Al Fraves IF Mat Checked)

[~ Save Comporent in 'Extraction D

[~ Save Component in 'Comment’ Fie

v Update Sample 1Dg To Caorrelate

Fig. 32.8. Import Criteria for Mass Spectrometer form set up for CSIA importing.

LIMS

S

| LIMS has imported 44 records from 22 spreadsheet rows.

Analysis T-1974 has been successfully imported.

b

Fig. 32.9. Import success dialog box.
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32.3 Normalizing CSIA Results

To normalize the results:

1.

10.
11.

12.

Click “Apply Data Normalization” on the main page and the Data Normalization form
will open (Section 24.2).

Select “T (Titan) for 13C.”

Click “Query” and the Data Normalization form (Section 24.3) will appear as shown in
Figure 32.10. Note that the Our Lab IDs G-240 and G-1001 have been replaced. LIMS
has replaced each Our Lab ID with the correct one in the two projects based on the
entries in the “Component” columns.

As noted above, the last ethane sample is peak number (“Pk”) 104. Right-click on any
of the column in the Data Normalization form in the peak number-104 row and LIMS
displays a dialog box with the description of the Our Lab ID (G-242) as shown in
Figure 32.11.

Click “Close” to close the dialog box.

Double-click on the row having peak number 104 and the Normalization Equation
Coefficients form will open showing only the ethane peaks (Fig. 32.12). Note that the
“Force Exp Coef to 1.00000” check box is checked. If there were two or more
references, this check box would be unchecked and LIMS would have normalized the
ethane §"°C values using all the references. If a user has knowledge of what the
Proposed “Exp Coef” and “Add Corr” values should be, they can uncheck the “Force
Exp Coef'to 1.00000” check box and enter the “Exp Coef” and “Add Corr” values
manually in these two “Proposed” fields.

Right-click on any of the entries in the “Our Lab ID” column and LIMS opens a dialog
box similar to that shown in Figure 32.11.

Click “OK.”

Click “Apply Normalization” and the Accepted “Exp Coef” and “Add Corr” fields are
updated to 1.00000 and 0.02, respectively. This completes normalization of the ethane
6"C values.

Click “Close” to return to the Data Normalization form.

Repeat steps 610 for the rows having peak number 108, 113, 117, and 122,
respectively, to normalize the iso-butane, methane, n-butane, and n-propane sBC
values, and the Data Normalization form should appear as shown in Figure 32.13.
Click “Close” to return to the main page.

This completes normalization the CSIA data and the Data Normalization form. Note that the
order of normalizing results is important. Begin with the lowest peak number (104 in this
example) and end with the highest peak number (122 in this example).
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Data Mormalization
Choose Mass Spectrometer and Isotope |T [Titar] for 13C E|

"Right' mouse button information available 1 1 Primt ‘ Close |
for columng with blue column headings. S fmm'h 474 lD'|1 374
Analysis [Pk | Date/Time Dur Lab ID[ Vial Pos| Ref | Correction Coefs | Range Mark |Qnmark View!Edit |
T-1574 101 2015/04M15 134260  G-1003 + 0 1.00000, . .
T-1974 102 2015/0415 143565  G-1003 + 0 1.00000, . .
T-197 103 2015/0415 180436 G-242 + 0 1.00000, . .
T 104 2015/0415 184928 G242 + 0 1.00000, . .
T-1574 108 2015/04M15 134260  G-1005 + 0 1.00000, . .
T-1574 106 2015/04M15 143565  G-1005 + 0 1.00000, . .
T-1974 107 2015/0415 180436 G-244 + 0 1.00000, . .
T-1974 108 2015/0415 184928 G-244 + 0 1.00000, . .
T-1974 109 2015/0415 150328 G-1002 + 0 1.00000, . .
T-1574 110 2005/04M15 152326 G-1002 + 0 1.00000, . .
T-1574 111 2005/04M15 165543 | G-241 + 0 1.00000, . .
T-1974 112 2005/041517:11:24 G241 + 0 1.00000, . .
T-1974 113 2015/041517:2903 | G-241 + 0 1.00000, . .
T-1574 114 2015/04M15 134260  G-1006 + 0 1.00000, . .
T-1574 115 2015/04M15 143565  G-1006 + 0 1.00000, . .
T-1574 116 2015/04M1518:0436  G-245 + 0 1.00000, . .
T-1974 117 2015/0415 184928 G245+ 0 1.00000, . .
T-1974 118 2015/0415 1242560  G-1004 + 0 1.00000, . .
T-1574 119 2015/041514:3565  G-1004 + 0 1.00000, . .
T-1574 120 2015/04M1514:3565  G-1004 + 0 1.00000, . .
T-1974 121 20M5/041518:04; 0 1.00000, . .

Fig. 32.10. Data Normalization form for CSIA analyses.

(LIS Info - |

Cur Lab ID: G-242

Sample ID: ethane

Submitter: Reference

Submitted: 6/6/2006

Purpose: NG5 2

Media: 23 --> G [H&C] H & C materials

b o

Fig. 32.11. Our Lab ID description obtained by right-clicking any entry in the peak number-
104 row of the Data Normalization form.
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Meormalization Equation Coefficients
Cornrection Factor List [T (Titan] for 130 Range: [T-1,000 to T-1974,104 Ignore Some Deltas | Ignore A Deltas | Print
—Show Mitrogen Mass Fraction [Concentration] Calculations — Mormalization
" One Reference f+ 0ff E:Fm”"c?.lﬁ”k ; o mg's & Momalize with This Reference: G-242 [«]| Te'Value -31.8 %o
orrections an
e o Table of Refs) n: e Fultiple Peaks/énalysis
Mean Intemediate Delta: -31.82 %
o Al Analyses Dnift Comrection with Time A Squared [PD + Blank + Hourly Corr]
d ‘E‘ﬂi‘e”p‘?'%‘? Rrefs ’T— Use Linear Drift Correction %o hr W Force Exp Cosf to 1.00000 sdDev[
_ Blank Correction Mormmalization Equation Coefficients —
& Mone Propoged Accepted
Exp Coef: |1.00000 1.00000
~ |:| tean Delta: i Apply
Add Corr: [0.02 %o Hormalization %o
™ Uze These Walues: Mean Area:
‘Right' mouse button info available for columns with blue column headings. Ignore multiple peaks with ‘right’ mouse button
Date Our Lab |Extraction Proc | Vial Area| w(C] |IG (M5 | Prew Penult | Blank |Hourly | Expans | Add | Final |
Time 1D 10 Analpziz [Pk [Code| Posz |[Comment| &t | Vs [%] |Cr|Em | Delta Delta | Corr | Corr | Coef |Com | Delta |IG | |
2015/04M5 1342 G003 |73 T-1974 101 382 1245 I -29.01 1.00000 (002 |-28.99 r
2015/041514:35| G-1003 |7135 T-1974 [102| 3|2 126.8 I -28.81 1.00000 (002 |-28.79 |
2015/041518:04 | G242 |F137 T-1974 [103| 3|2 1269 I -31.00 1.00000 (002 |-30.98 |
2015/041518:49| G-242  |714.4 T-1974 [104| 382 1314 I 3263 1.00000 (002 |-32E2 |
Recard: M 1of4 L i Search
QOurLabID | Port Analysis Average Std Dev
5-242 T-1374 -31.80 1.186
» Multiple Peaks Analysis
Summaryp

Fig. 32.12. Normalization Equation Coefficients form for peak numbers 101-104.
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Data Mormalization

T-1974 102 2015/04/15 14:35:55
T-1974 103 201540415 18:04:36
T-1974 104 2015/0415 18:43:28
T-1374 105 2015/0415 13:42:50
T-1974 106 2015/04/15 14:35:55
T-1974 107 2015/04/15 18:04:36
T-1974 108 2015/04/15 18:43:28
T-1374 109 2015/041515:03:28
T-1974 10 2015/0415 15:23:26
T-1974 111 2015/04/15 16:55:43
T-1374 112 2M5/041517:11:24
T-1374 113 215/041517:23:09
T-1974 114 2015/04/15 13:42:50
T-1974 115 2015/04/15 14:35:55
T-1374 116 2015/0415 18:04:36
T-1374 117 2015/041518:43:28
T-1974 118 2015/04/15 13:42:50
T-1974 1139 2015/04/15 14:35:55
T-1374 120 2015/0415 14:35:55
T-1374 121 2015/0415 18:04:36
T-1974 122 2015/04/15 18:43:28

G-1003 +
G-242 +
G-242 +
G-1005 +
G-1005 +
G-244 +
G-244 +
G-1002 +
G-1002 +
G-241 +
G-241 +
G-241 +
-100€E +
G-100€E +
G-245 +
G-245 +
-1004 +
G-1004 +
G-1004 +
G-243 +
-243 +

o R s e s e s e e e e e s e e s s s s s e

1.00000, 0.0z,
1.00000, 0.0z,
1.00000, 0.02,
1.81,.
1.81..
1.81,.
181,
019,
019,
019, .
019,
019,
076, .
.76, .
076, .
076, .
1.0..

1.000a0
1.00000
1.00000
1.00000

1.0000a,
1.00000,
1.00000,
1.00000,
1.0000a,
1.00000,
1.00000,
1.0000a,
1.0000a,

1.00000

1.00000,

-
-

-

1.0000aa, -
1.0000aa, -
1.00000, -

— — — —
P00 o

Chooze Masz Spectrometer and |sotope |T [Titan] for 13C =]
e g . . . Print Close
Right' mouse button information available i ]
for columns with blue column headings. Analyses fmm.|'|4.'-"4 tu.|'| 374
Analyziz [Pk Date/Time Ouwr Lab ID| Yial Pos | Ref Correction Coefs Range Mark |Unmark | Tiew!E dit

1.000 - 1974.104; 1.00000¢pd+0.02

1974.105 - 1974.108; 1.00000°p4-1.51

1974103 - 1974.113; 1.00000"pd-0.13

1974114 - 1974117 1.00000"pd-0. 76

1974118 -1974.122: 1.00000%pd-1.0

Fig. 32.13. Data Normalization form with five range markers for ethane, iso-butane, methane, n-butane, and n-propane 51C data.
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32.4 Evaluating CSIA Data of Samples in Progress

To evaluate these CSIA data:

1.

(98]

Click “Evaluate Samples in Progress” on the main page and the Evaluate Samples in
Progress form will open (Section 25).

Select “G” for the “Prefix” if not already selected.

Select “13C” for the “Isotope.”

Click “Query” and the Evaluate Samples in Progress form will appear as shown in
Figure 32.14.

Click “Close” to return to the main page.

Note that the “Multiple Peaks/Analysis Summary” panel (Fig. 32.14) provides the mean and
standard deviation of each analysis. Because there is only one analysis number (T-1974), LIMS
does not calculate a “Mean Final Delta” value, but only calculates a “Mean 1” value.
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Evaluate Samples in Progress

List | 14]«[»[m] | Add Ethereal | Retrieve | Delete | Print Close
|zotope Our Lab ID Range Sample Information Results
13aC : Prefix Our Lab 1D |G—241 Mean Final Delta: %. relative to VPDB
{3 C-» Carbonate é ] 1: |- Std Dewv 1:
*) G -» General Sample ID: | methane san 1t 4484 o
€730 - Julian kean 2 Std Dev 2
{3 M -> Mitrogen
g R -» Reference Subm Date: |6/6/2005
S -» Sulfur . Multiple Peaks/Analysiz Summary
Submitter: |Feference
I - Water Analysis | Mean | Std Devy |
T-1974 [-44.84 0.26 |

From: 241 To: [1008 Medium: |23 -» G [H&C] H & C matenalz

‘Right' mouse button information available for columns with blue column headings. Ignore multiple peaks with ‘right” mouse button
Extraction Proc | Vial Area |G |MS | Penult | Blank |Hourly | Expans | Add Final

Date 1D Analysis [Pk |[Code| Poz | Comment |[Amt| ¥s |Conc [Cn| Enr | Delta Comr | Comr Coef Comr Delta 1G

415/2015 (4464 T-1974 [111] 382 3442 |_ -44 94 1.00000 |-019 |-4513 |_

415/2015 (4464 T1974 [112| 382 3687 r -44 57 1.00000 |-019 |-44.76 -

415/2015 [446.2 T-1974 [113] 382 2835 |_ -44 44 1.00000 |-019  |-44.63 |_

Fig. 32.14. Example of Evauate Samples in Progress for CSIA results.
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32.5 Printing and Exporting CSIA Results of Samples in Progress

Samples in Progress results are printed and exported using the Print or Export Samples in

Progress form (Section 26). To demonstrate printing and exporting:

1.

kWb

Click “Print / Export Samples in Progress” on the main page and the Print or Export
Samples in Progress form will open.

Select “G” for the “Prefix” if not already selected.

Select “13C” for the “Isotope.”

Enter 240 and 1006 in the “From” and “to” fields, respectively.

Click “Print” and LIMS will prompt with a dialog box asking if you want to print all of
the analyses of the reference sample G-241.

Click “Yes” and LIMS prints a Samples in Progress report (Fig. 32.15). Compare with
Figure 26.2.

Click the “Save As Excel File” check box.

Click “Save” and LIMS will prompt with a dialog box asking if you want to save all of
the analyses of the reference sample G-241.

Click “Yes” and LIMS exports two Excel files,

“G-240--G-1006_13C BriefSummary.xlsx” and “G-240--G-1006_13C.xIsx”.
Commonly one or both of these Excel files is provided to the client. These two files are
provided as examples in the file “CSIA_Demo.zip” in a folder named “Section 32” in
files that accompany this manual.

This completes the discussion of Printing and Exporting CSIA Results of Samples in Progress.
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Samples m Progress for 13C
Between G-240 And G-1006

6/2/2017 9:01:19 AM

Mean 1= -37.12

Vial Proc Penultimate Blank Hr Exp Add Final
Date Analysis Pk Position Code Delta Corr  Corr Coef Corr Delta Ig
G-241 Reference  methane 23 --» G [H&C] H & C materials
4/15/2015 T-1974 111 352 -4404 1.0 -0.19 -45.13
4/15/2015 T-1974 112 352 44537 1.0 -0.19 -44.76
4/15/2015 T-1974 113 352 44 44 1.0 -0.19 -44.63
Mean 1 = -44.84
G-242 Reference  ethane 23 > G [H&C] H & C materials
4/15/2015 T-1974 103 332 310 1.0 0.02 -30.08
4/15/2015 T-1974 104 352 -32.63 1.0 0.02 -32.62
Mean 1= -31.80
G-243 Reference  n-propane 23 -—» G [H&C] H & C materials
4/15/2015 T-1974 121 352 -24.23 1.0 -1.0 -25.22
4/15/2015 T-1974 122 352 -24.46 1.0 -1.0 -25.46
Mean 1 = -25.34
G-244 Reference  iso-butane 23 --» G [H&C] H & C materials
4/15/2015 T-1974 107 352 -24.46 1.0 -1.81 -26.27
4/15/2015 T-1974 108 352 -21.72 1.0 -1.81 -23.33
Mean 1= -24.90
G-245 Reference  n-butane 23 > G [H&C] H & C materials
4/15/2015 T-1974 116 352 -22.17 1.0 -0.76 -22.03
4/15/2015 T-1974 117 332 21.65 1.0 -0.76 2241
Mean 1 = -22.67
G-1002 Test methane 23 > G [H&C] H & C materials
4/15/2015 T-1974 100 332 36.0 1.0 -0.19 -37.00
4/15/2015 T-1974 110 352 -36.96 1.0 -0.19 -37.16

Fig. 32.15. Page 1 of a Samples in Progress report to CSIA sample results.
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32.6 Storing CSIA Results to Projects

To store these CSIA results to projects:

1.

Al o

Click “Store Sample Results to Projects” on the main page and the Store Sample
Results to Projects form will open.

Select “G” for the “Prefix” if not already selected.

Select “13C” for the “Isotope.”

Enter 1002 and 1006 in the “From” and “to” fields, respectively.

Click the “Store Single Analysis” check box because only one analysis number of each
sample (Our Lab ID) exists. The Store Sample Results to Projects form should appear
as shown in Figure 32.16.

Click “Store” and LIMS saves the results in the Table of Samples and displays the
dialog box and status form shown in Figure 32.17.

Click “OK” and “Close”, and this completes storing of the CSIA results.

Navigating to the project and printing a project report results in the report shown in
Figure 32.18.

-

Store Sample Results to Projects

Staring Samples in Progress zaves the delta value of a zample far the selected izotope to 5t
the Table of Samplez. Select a range of zamples to store by entering the Our Lab (D, ﬁ
which consists of a letter prefis and the integer sample numbers, and select the izotope.
Close
lzotope Our Lab ID
[ Prefin
" [ -» Catbonates
* G -+ General
Preferences = J = Julian
. . A VI
Store Single Analyzis M -> Mitrogen
" R - Reference
" 5 - Sulfur
O W - wiaker

From:[1002  |to:[1006 |

L

Fig. 32.16. Store Sample Results to Projects form for selected CSIA samples.
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View Data Mormalization
Ranges

Storing Samples in Progress Abort

Staring zample G-1006

Fig. 32.17. Dialog box indicating successful storing of samples.

Submission: 5/5/2017 Test G-1001 to G-1006 5/26/2017
Medium: 23 --> G [H&C] H & C materials
Purpose: CSIA Demo
Location:
2 = -
. o HVSMOW: in %o 613CVPDB! in %o
Collection

Sample ID: Date Our Lab ID Value Comment Value Comment

CSIA sample G-1001

methane G-1002 -37.12

ethane G-1003 -28.89

n-propane G-1004 -33.59

iso-butane G-1005 -31.15

n-butane G-1006 -28.04

Fig. 32.18. Project report of the CSIA samples G-1001 to G-1006. Note that G-1001 is a
placeholder and does not have a §'°C value.
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33 Creating Sample Lists
33.1 General Information

Many laboratories find it helpful to use tools in LIMS to create sample lists for routine analysis
of samples submitted to the laboratory. It is useful if these lists of samples have two references
having substantially different isotopic compositions interspersed among the unknowns to be
measured. In this manner, a daily analytical run can be normalized to isotope-delta scales
(Section 24). There are three strategies for automating or semi automating the creation of sample
lists:

e Employ a USGS weighing template for mass spectrometers having EAs and TC/EAs
(Section 33.2).

e Optimize the laboratory sample submission file (Section 7.5.1) so that it can be used
easily to create a file that can be imported by an IRMS or can be copy and pasted to the
sequence table of an IRMS (Section 33.3).

e Create a template in LIMS for an analytical method that has an associated Samples to be
Analyzed queue with which one can generate a sample list (with interspersed references)
in a file format that can be transferred to the IRMS. For a Thermo Scientific IRMS this
file format would be an Excel file. For lonVantage and MassLynx this file format would
be a Microsoft Access file with a suffix of spl. When samples are logged into LIMS, they
are added to the appropriate Samples to be Analyzed queue by clicking “Template List —
Add & Delete Samples” (Section 7.6.3) on a Project form (Fig. 7.26) as discussed in
Section 33.5.2.

33.2 Excel Weighing Templates for EA and TC/EA Analyses

The RSIL uses an 84-position Excel weighing template for EA and TC/EA sample analyses
(Fig. 33.1), which it named “USGS_weighing template 84 pos.xIs” and is found in a folder
named “Section 33.2” in files that accompany this manual. Each sample has cells for:

e OurLabID

e Desired weight taking into account the mass fraction(s) of element(s) to be analyzed for

isotopic composition

e Weight measured with a microbalance

e Comment
A microbalance is connected to a laptop so that the measured weight can be automatically
transferred to the cell containing the specimen weight. This minimizes typographic errors. The
cells in a second worksheet of this file (“Sequence Table Headings”), shown in Figure 33.2, are
linked to the cells in the “Template” worksheet. It is an easy process to cut and paste the
information in the Sequence Table Headings worksheet to the sequence table of the IRMS. It is
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recommended that reference materials be interspersed among every dozen or so samples. For
example, for an RSIL EA weighing temple, USGS40 L-glutamic acid would be loaded into lines
(positions) 1, 2, 3,4, 5, 18, 19, 32, 33, 46, and 47. USGS41 L-glutamic acid would be loaded into

lines (positions) 6, 7, 20, 21, 34, 35, 48, and 49.

In addition to the file for 84 samples, the folder named “Section 33.2” also contains the

following files for as many as 192 samples that may be of use to laboratories.

e USGS weighing template 96 pos_letter.xls

e USGS weighing template 96 pos A4.xls

e USGS weighing template 97-192 pos_letter.xls
e USGS weighing template 97-192 pos A4.xls

(&) USGS_weighing_template 84_posxls [Compatibility Mode] o B
A B C D E F G H | J K L M N e

1 LIMS for Light Stable Isotopes 9.1 UsSGs M
2 Template:

3

4 Tray ID: ___ Date Weighed: Date Analyzed:

5

6

[ 1 2 3 4 5 6 7 g 9 10 11 12

9 Our Lab ID

10 | desired weight, mg

1 A weight, mg

12 comment

14 Our Lab 1D

15 | desired weight, mg

16, B weight, mg

17 comment

19 Cur Lab ID

20 | desired weight, mg

21 C  weight, mg

22 comment

24 Cur Lab ID

25 | desired weight, mg

26 D  weight, mg

27 comment

29 Our Lab ID

30 | desired weight, mg

A E  weight, mg

32 comment

34 Cur Lab ID

35 desired weight, ug | |

36 F weight. ug [ [

37 comment

39 Cur Lab ID

40 | desired weight, ug

4 G weight, ug

42 comment -
4 3
M 4 » ¥ | Template /~ Sequence Table Headings .~ %3 [ i | r[.:

Fig. 33.1.  USGS weighing template for an IRMS having an EA or TC/EA . This Excel file is

suitable for weighing as many as 84 samples.
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(] USGS_weighing_template_84_posaxls [Compatibility Mode] = BOER
A B C b E F G L

1 Line Identifier1 Pot  Comment Amount  Amt Unit

2 1 Al mg L

3 2 A2 mg 1

4 3 A3 mg

5 4 Ad mg

6 5 AS mg

7 B AB mg

8 7 AT mg

9 8 Ag mg

10 9 AS mg

11 10 A1l mg

12 11 A1 mg

13 12 A2 mg

14 13 B1 mg

15 14 B2 mg

16 15 B3 mg —

M4 4 » M| Templte | Sequence Table Head|l]| 4 | M | e[l

Fig. 33.2.  Sequence Table Headings worksheet of weighing template. At the RSIL, USGS40
L-glutamic acid is loaded into lines (positions) 1, 2, 3,4, 5, 18, 19, 32, 33, 46, and
47. USGS41 L-glutamic acid is loaded into lines (positions) 6, 7, 20, 21, 34, 35, 48,
and 49.

33.3 Using Sample Submission Files to Create EA, TC/EA, and Other Sample Lists

Laboratories can optimize their sample submission files for the types of analyses they perform
most. Solutions to analyzing EA samples, where the client weighs their own samples and
provides sample IDs, tray locations, and weights, are shown in Figures 7.15 (Washington State
University), 7.16 (Memorial University of Newfoundland), and 7.17 (University of Ottawa). Any
of these worksheets could be modified to blank out rows for reference materials in the tray.
Either the laboratory or the client could weigh out reference materials that would be interspersed
among the unknowns. For rows (tray positions) having references, such as USGS40 and
USGS41, there should be no entry in the Sample ID column to ensure that USGS40 and USGS41
are not assigned new Our Lab IDs.

310



33.4 LIMS Sample Export Formats
33.4.1 Introduction

When a user creates a sample list from the Samples to be Analyzed queue, LIMS creates an
export file that contains the sample names, the position of the samples in the preparation system,
and information about the isotopic analyses requested. This information can be transferred to the
data acquisition and control software of the mass spectrometer that uses this information to
perform the requested isotopic analyses. This technique eliminates typing in sample headings,
which may result in typographic errors. The sample export format is specific to each mass
spectrometer (Table 13.2) and is designated when editing or adding a mass spectrometer using
the Mass Spec form (Section 13). These sample export formats are discussed below.

33.4.2 LIMS Default Sample Export Format

The LIMS Default sample export format is the default export format for many mass
spectrometers. LIMS saves the export information as a Microsoft Excel file named
“LIMS_TBA.xls.” The file has five columns of information (Table 33.1 and Fig. 33.2). LIMS is
able to concatenate as many as five data items in either the “Identifier 1” or “Identifier 2 fields.
In this manner, LIMS can create a sample list having low and high procedure codes and pass this
information to the mass spectrometer data system. Subsequently, the mass spectrometer data
system will pass this information back to LIMS along with isotope-delta results. In this manner,
LIMS isotope-delta values and specified procedure codes (as opposed to default procedure
codes) are automatically imported into LIMS with no additional data entry. Five data items can
be concatenated in either of the fields “Identifier 1” or “Identifier 2,” but not both. When all five
data items are provided, they are delimited with forward slashes as:

Our Lab ID / Extraction ID / Low Procedure Code / High Procedure Code / Comment

The minimum information needed by LIMS to import an analysis is the Our Lab ID.
Section 19.2 provides additional discussion of the “Identifier 1~ and “Identifier 2” use.
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Table 33.1.

LIMS Default field headings and information that can be imported into the mass

spectrometer data system

Field Name

Description

Line

Identifier 1

Row number in Excel (required)

Identifies one to five items, including Our Lab ID, Extraction ID,
low procedure code, high procedure code, and comment (required)

Identifier 2 Additional sample information, such as Sample ID or reference
name (not required)
Amount Amount of sample (not required)
Port Vial position or port number the sample will be loaded into (not
required)
Izﬂ LIMS_TEBAxls [Compatibility Mode] = =] =3
A E C D [E| ™
1 |Line ldentifier Identifier 2 Amount FPort
g 1W-B4444 2y Ret 0
a3 2MWER0000 F204  Dlwater reference 1
4 3 WWS1E0438 ) /2014 1_351539116405605_20170318_1520 2
5 481504404 /2004 2_351530116394401 _20170319_1010 13
G EMWERO00D S F2014  Dlwater reference 4
i B WW-150441 7 £ 2014 3_351811116361701_20170316_1610 5
i 7 W-180442 201 4_352207116434901_20170317_1840 6
5 8 W-1R0445 ) /2014 1_434205119381400_20161015_1430 17
10 9WW-150444 #2014 2_10383600_20161018_1550 18
11 10 %W-150445 ) /2014 3_431453113163101_20161019_1040 19
12 11 %W-150446, /2014 4_430506118505600_20161019_1230 20
13 12 %W-150447/ /201 5_430615115430100_20161019_1400 21
14 13 WW-150448/ /201 6_4313161181595300_20161019_1530 e
15 14 %-150445/ /2014 7_433509119021001_201704159_0800 23
16 15500007 f 2014 Dlwater reference 24 -
M4 W[ tbl TempA ¥ (fal T Tl
Fig. 33.3.  Example LIMS Default Sample Export Excel file. The “Identifier 1” column

contains Our Lab IDs and low procedure codes (“201” for this §°H analysis). The
“Identifier 2” column contains the LIMS Sample ID.
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33.4.3 LIMS EA + TC/EA Sample Export Format

With the LIMS EA + TC/EA sample export format users are able to create an Excel file named
“EA_TC-EA.xls,” having two worksheets (“Template” and “Sequence Table Headings™). The
“Template” worksheet is similar to that shown in Figure 33.1. An example of the “Sequence
Table Headings” worksheet is shown in Figure 33.4. The user can weigh desired amounts of
samples and references, and the weights can be copied from the “Sequence Table Headings”
worksheet to the sample sequence table of the mass spectrometer data system.

Izﬂ EA TC-EAxls [Compatibility Mode] = =] =3
A B C D E F G H I
1  Line Identifier 1 Port Comment Amount Amount Unit Identifier 2 Preparation
2 1 G-8396//356/5847 A1 ug USGS40, L-Glutamic Acid
3 2 G-8396//356/5B4/ A2 ug USGS40, L-Glutamic Acid =
4 3 (G-8396/356/584F A3 ug USGS40, L-Glutamic Acid
5 4 G-8397/356/5847 A4 ug USGS41, L-Glutamic Acid
6 5 G-8397//356/584/ AB ug USGS541, L-Glutamic Acid
7 6  G-11T16/f356/584 AR ug G-10786
8 T G-1T17//356/584) AT ug G-10794
9 8 G-1717//356/584/ A8 ug G-10794
10 9 G-9033/356/584/ A9 ug CE-35 14 02
11 10 G-9034//356/584/ A10 ug CE-45 15 02
12 11 G-9035//356/584/ AN ug CE-55 15 02
13 12 G-9036//356/5841 A12 ug CE65 15 02
14 13 G-9037//356/584/ B1 ug CE-T 5_20 02
15 14 (G-9038//356/584/ B2 ug CE-8 5 20 02
16 15 G-9039//356/584/ B3 ug CE-95 20 02 -
M 4 » M| Templte | Sequence Table Headings .~ ¥ 4] i | b [i].:

Fig. 33.4. “Sequence Table Headings” worksheet of an example LIMS EA + TC/EA Sample
Export Excel file. The “Identifier 1” column contains Our Lab IDs and low and
high procedure codes (“356” for this d13C analysis and “584” for 15N analysis).
The “Identifier 2” column contains the LIMS Sample ID.

33.4.4 lonVantage and MassLynx Sample Export Format

A table describing the contents of fields of the lonVantage and MassLynx Access export file,
which has the suffix spl, is provided in section 5.2.3 (“Editing sample lists before use”) in the file
named “MassLynx-LIMS interface manual-SCN10221b5.pdf.” This pdf can be found in a folder
named “Section 16 that accompanies this manual.
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33.4.5 LIMS Default for “Old” ISODAT

The export file for LIMS Default for Finnigan “Old” ISODAT is identical to the LIMS Default
export format, except the Excel filename is “Old_Isod.xls.” See Section 33.4.2, Section 33.4.3,
Table 33.1, Figure 33.1, and Figure 33.4 for details.

33.5 Creating Sample Lists Using Templates
33.5.1 Creating a Sample Analysis Template

Sample analysis templates are instrument specific queues used to manage samples that need to be
analyzed. After a template has been created, a user will be able to (1) add samples to its queue,
(2) export samples and references to a file for use by the IRMS software, and (3) print a sample
list. These templates are designed by the user and specify mass spectrometer, media, low and
high procedures, default samples, order of analysis according to a list number and vial (port)
number, and location of references.

The first step in creating an analysis template is to identify references of the media to be
analyzed and ensure that they have assigned isotope-delta values in the Table of References
(Section 12.2). The next step is to determine the order in which sample and references in vials
(or ports) will be analyzed. For some peripherals, such as a carousel, this is trivial because the
list order and carousel number are one-to-one. However, for other peripherals it may be
beneficial to sketch the peripheral and devise the optimum list order of vials (ports). Consider the
heated block used for carbonates (Fig. 33.5) that was discussed by P. Higgins in her “LIMS for
Light Stable Isotopes — A guide to implementation.” This peripheral requires a template for 48
samples and references with the vials analyzed in the order shown in Figure 33.6. The auto
sampler analyses vial 1 first, vial 13 second, 25 third, etc. Superimposed upon the 48 vial
positions are four yellow rectangles each containing 12 positions. In LIMS, each yellow
rectangle emulates a sheet of paper onto which a technician has placed 12 samples and
references (three across and four down). To set up this demonstration:

1. Create a new folder. It can be within a LIMS folder or elsewhere.

2. Identify the folder as an Access Trusted Location (Section 3.2.2).

3. Copy the zip file “LIMS_Analysis Template Demo Backend DB.zip,” which is
located in a folder named “Section 33.5” that accompanies this manual, into this new
folder and extract the files from it, keeping them in this new folder. The extracted files
are: “LIMS_Analysis Template Demo Backend DB.accdb”, “Lm9prefs.accdb”, and
“Vial Tray Details PAL carbonate.xIsx”.
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"0 99

y

Fig. 33.5. Heated block used for carbonate-acid reactions at the University of Rochester.
Right shows vial numbers used by the IRMS. Courtesy P. Higgins, University of

Rochester, Rochester, NY.

Fig. 33.6.  Order of analysis of 48 samples and references in heated block. Superimposed upon
the 48 vial positions are four yellow rectangles each containing 12 positions. In
LIMS, each yellow rectangle represents a sheet of paper onto which a technician
has placed 12 samples and references (three across and four down). Courtesy P.
Higgins, University of Rochester, Rochester, New York.
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AP

13.
14.

15.
16.

17.

Transfer into this new folder a fresh copy of the LIMS frontend, which is named
“Lims9.202.zip” (or similar) and is located in a folder named “Section 4” that
accompanies this manual. Extract the frontend database file from this zip file, keeping it
in the same folder—it will be named “Lims9.202.accdb” or similar.

Double-click the new frontend (Lims9.202.accdb or similar) to open it. It should open
with the message that LIMS cannot find the backend database (Fig. 4.1).

Click “OK” and navigate to “LIMS_Analysis Template Demo Backend DB.accdb.”
LIMS will display a message that it needs to close.

Click “OK.”

Reopen this frontend database and LIMS should display the welcome message in
Figure 4.18.

Click “Yes” and LIMS will prompt that it needs to update settings and close.

. Click “OK” and LIMS will perform cleanup activities upon closing.

Reopen this frontend database and LIMS should open with the main page (similar to
Fig. 4.8).

Click “Special Features” and click “Options.”

Set the paper size to A4 if needed, and set the print destination to “Any Installed
Printer” if there is more than one printer available. A pdf creator might be one of the
printers.

Click “Close” to close the Options form. The backend database is now ready.

The first step is to ensure that references exist and create them if they do not. For this
demonstration, the two calcite references (C-51 and C-52) have been added to the Table
of References. Click “Assign Lab References” in the Special Features Window, click
“List,” and navigate to “C-51" to confirm that these references are in the Table of
References (Fig. 33.7), both for §"°C and 6'*0 values. Viewing the Reference Samples
form for C-51 (Fig. 33.8), the reader will note that in addition to a “Final Delta” being
provided, the “Use for Linearity Correction” check box has been check. This will
enable this reference to be used for a linearity correction (adjust a delta value for
amount of sample) as shown in Figures 19.18, 21.5, and 22.32.

Click “List” and navigate to control standard C-53 (Fig. 33.9). Note that “~999 %o” is
assigned as its “Final Delta” so that it appears as a reference, but cannot be used for
normalization.

Reference Samples

List | | G-90 3 |>|| Edit £
CHT Ref & 33 130 144 "
C52 Ref B 33130 53

Fig. 33.7. References C-51 and C-52.
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Izotope

EEER

Reference Information

)

[for elemental analyzers)

OurLab 1D Sample 1D: |Ref A

Medium: |D2 -3 C[Cal] calcite

Final Delta: [1.44 %o

taszz Fraction C: %

Continuous-flow Reference Injection Gas

Blank in a Contifuouz-flow Method or Empty Cup in an Ed or TC/EA

[ Use for Linearity Cormection
[Correct Delta Y alue for Amount of 5ample]

Fig. 33.8.

Reference Samples form displaying C-51.

lzotope

EESEr

Reference Information

C =] 53

[for elemental analyzers)

Our Lab 1D Sample 1D |Calcite contral std

Medium: |D2 -» C [Cal] calcite
Final Delta: -993 %o

M &z Fraction C: %

[~ Continuous-flow Reference Injection Gas

Blank it a Continuous-flow Method or Empty Cupin an EA or TCAEA

[~ Uze for Linearity Caorrection
[Cornect Delta ¥ alue for Amount of Sample)

Fig. 33.9.

Reference Samples form displaying calcite control standard C-53.
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18. Click “Close.”

19. Click “Analysis Templates” in the Special Features Window and the Design Templates
form will open (Fig. 33.10).

20. Click “Create a New Template.”

21. Enter “PAL carbonate” for the “Name” field.

22. Enter “For measurement of carbonates” for the “Description” field.

23. Select “T --> Titan” for the “Mass Spec” field.

24. Select “LIMS Default” for the “Export Format” field.

25. For the “Available Media” select “02 --> C (Cal) calcite” and click “Add.” Additional
media, such as dolomite and aragonite, can be added as desired.

26. Select “312 --> DI, 100 % phosphoric acid, Delta 13C” for the Default Procedure for
the Low Isotope.

27. Select “821 --> DI, 50 deg., 100% phosphoric acid, Delta 180" for the Default
Procedure for the High Isotope.

Design Templates

List Mass Spec Templates | | [ | | Create a New Template | | Close |
Last Edit.|
General Information
MName: | D escription: |
Mass Spec: | [~]
Export Format; | El
Available Media: Media Selected for Template:

|

__Delete Medim_|
Low
|sotope: |:E| Default number of non-consecutive replicate analpses far the TBA list [
Diefault Procedure: | [=]
High
|sotope: |:E| Default number of non-consecutive replicate analpses for the TBA list [
Diefault Procedure: | [=]
Default S5amples for Positions Printing
R andom-pozition R eference: :E Mumber of Bandom: I_ (&) Print sample list
Sample for Unfilled Fogitions: :B Hefel%r;ﬁ%slaotz 3 Print sample list and multi-sheet
Replicate sample list ravws per position in ’2_ te.mplate _ )
Excel or docess sample list file: [~ Piint alternative sample list

w

Fig. 33.10. Design Templates form.
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28.

29.

30.

31.

32.

33.

34.

For the Low Isotope, enter “2” for the “Default number of non-consecutive replicate
analyses for the TBA list.” This indicates that by default each sample (and reference)
will analysed twice for 6"°C value, once on each of two sample lists.

For the High Isotope, enter “2” for the “Default number of non-consecutive replicate
analyses for the TBA list.” This indicates that by default each sample (and reference)
will analysed twice for 6'°O value, once on each of two sample lists.

LIMS has the option to randomly insert references a specified number of times among
the ports. For example, to enter four randomly positioned references in a template, one
would enter “4” in the “Number of Random References on Template” field and select
the desired Our Lab ID of the reference from the “Random-position Reference” field.
For this example, no randomly positioned references will be used. Therefore, enter “0”
for the “Number of Random References on Template” and leave the “Random-position
Reference” field as is.

Select “C-1” for the “Sample for Unfilled Positions.” This dummy sample is used, for
example, when only 20 samples are available for analysis on a 48-position template.
This field cannot be left blank.

Enter “1” for the “Replicate sample list rows per port in Excel or Access sample list
file.” This is the number of rows that are generated for each vial (or port) in the LIMS
export file. For example, if seven aliquots (or injections) are desired for each vial, then
for some IRMS manufacturers, the entry is this field would be “7” in order to create 7
rows for each sample.

For the “Printing” panel option, select “Print sample list and multi-sheet template” so
that LIMS will print a sample list plus a four-page printout that will emulate the four
rectangles in Figure 33.6 and can be used for setting up samples and references to be
analysed prior to loading the samples and references.

Click “Save” and the basic template is created (Fig. 33.11). Once created, all fields are
modifiable, except the “Name” filed, which cannot be edited. In the case that the
“Name” field has a mistake, the template may be deleted and re-created.

The Design Templates form will display two additional fields for “IonVantage 1.17, “MassLynx
4.0”, and “Micromass MassLynx 3.6” sample export formats. These fields are named “MS
Method (MassLynx)” and “Inlet Method (MassLynx)” and their use is discussed in the handbook
that is provided as a file named “MassLynx-LIMS interface manual-SCN1022ib5.pdf” in a
folder named “Section 16 that accompanies this manual. An example of the Design Templates
form for an lonVantage sample export is shown in Figure 33.12.

The analysis sequence of local measurement standards, control standards, and client samples are
set up next and the two options to set them up are (1) click “Edit Vial & Tray/Manifold
Positions” and populate fields in the mass spectrometer run sequence form that opens

(Fig. 33.13), or (2) click “Import Vial & Tray/Manifold Positions.” In this demonstration, both
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Design Templates
List Mass Spec Templates | | | Pal carbonate | | Create a New Template
Edit Wial & Trap!Mamiold Posihions Duphicate this Template
Export Vial & Trap!Mamiold Positions
Import Vial & Trap!Mamiold Positions
Last Edit| B/4/2017 4:27:02 PM
General Information
Marne; |F'AL carbanate Description: |For measurement of carbonates
Mass Spec: [T - Titan [=]
Export Format: [LIMS Default =]
Available Media: Media Selected for Template:
01 - W [ ater] water [H & 0] » 02 --» C [Cal] calcite
02 --» C[Cal] calcite
03 -» C [Dal] dolamite
04 --» C[DIC] DIC &
Low
|zotope: (3 -2 130 H Default number of non-consecutive replicate analyses for the TBA list: |_2
Deefaul Procedure: [312 - DI, 100 % phospheric acid, Delta 13 [~]
High
|zotope: (8 - 180 == Default number of non-consecutive replicate analyses for the TBA list: |_2
Default Procedure: [821 -~ DI, 50 deg., 100 % phospheric acid, Delta 180 [=]
Default Samples for Positions Printing
Random-position Feference; |:E| Mumber of Randar: [0 ) Print sample list
Sarnple far Unfiled Positions: H Hem?gﬁ%ﬁ;g &) Print sample list and multi-sheet
) . - template
Replicate sample list rows per port in [T ) ; ]
Excel or Access sample list file: [~ Print alternative sampls list

w

Fig. 33.11. The 48-sample PAL carbonate template.

options are discussed. The form in Figure 33.13 represents one of the rectangles (or pages)
shown in Figure 33.6 and the vial positions within that rectangle. When all vial positions and
run-order indicators have been accounted for in the template, there will be four pages. To add
these positions to the template:
1. Click “Edit Vial & Tray/Manifold Positions” and the mass spectrometer run sequence
form opens (Fig. 33.13).

2. Click “Edit.”

3. Populate the form with the data shown in Figure 33.14.

4. Click “Save.”

5. Click “Add Page” and populate “Page 2” with the data shown in Figure 33.15.
6. Click “Save.”

7. Click “Add Page” and populate “Page 3” with the data shown in Figure 33.16.
8. Click “Save.”

9. Click “Add Page” and populate “Page 4” with the data shown in Figure 33.17.
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10. Click “Save” to complete the entry of the vial/port data.

11. Click “Close” to return to the Design Templates form. This completes the “PAL
carbonate” template.

To make modifications to vial and tray/manifold positions, it may be easier for many users to
export the position data to an Excel file, edit the Excel file, and then import it. The Excel file
generated by clicking “Export Vial & Tray/Manifold Positions” (Fig. 33.18) is named

“Vial Tray Details PAL Carbonate.xlsx and it was extracted from
“LIMS_Analysis_Template Demo Backend DB.zip” when setting up the examples for this
section. This zip file is provided in a folder named “Section 33.5” in the files that accompany
this manual. This Excel file is sorted by Page and Page Position in Figure 33.18. The last
column of the Excel file has page positions between 1 and 12. The 12 positions on each page

(Figs. 33.13-33.17) begin with position 1 in the upper left, position 3 in the upper right, and
position 12 in the bottom right of the page, just as one reads a book.

-

Design Templates

List Mass Spec Templates | | [ carbonates 3 | M | Create a Hew Template Delete || Edit | Close |
Edit Vial & Trap/Mamifold Positions Duplicate this Template
Export Vial & Tray/Mamiold Posttions
Import Vial & Trap/Manifold Positions
Last Edit:| B/B/2017 11:01:07 AM
General Information

Name: |carbonates

Descriptian: |Multif|ow carbonates

Mass Spec: [B > CF lsoprime [=] » MS Method: |MultiFlow COZ2 analysis
[MassLynz]
Export Format: [loriartage 1.1 [=] elnlet Method: [MuliFlow analysis
[MazsLynx)

Available Media: Media Selected for Template:
01 - ' [wfater] water [H & 0) - 02 --» C[Cal] calcite

02 -» C[Cal] calcite
03 -» C [Dol] dolomite
04 -: C[DIC]DIC

Low
lzotope: (3 -» 130 H Default number of non-consecutive replicate analyses for the TBA, list: l_‘l
Default Procedure: [312 > DI, 100% phosphoric acid, Delta 13C [=]
High
|sotope: (8-> 180 = Default number of non-consecutive replicate analyses for the TBA list: l_‘l
Default Frocedure: [820 - DI, 25 deg., 100% phospharic acid, Delta 180 [~]

Default 5amples for Positions

Printing
R andom-position Feference: H Mumber of Bandom: ID_ ® Print zample list
Sarnple for Unfiled Positions: u Hefm?r;?neslaotg Ty Print zample list and mulki-sheet
) . - R ternplate
Replicate sample list roves per port in "I_

Excel or Access sample list file: [~ Print altemative sample list

w

Fig. 33.12. Design Templates form for an lonVantage 1.1 sample export format. For
IonVantage and MassLynx export formats two additional forms, fields (“MS
Method (MassLynx)” and “Inlet Method (MassLynx)”) are required.
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-

e

PAL carbonate

List |

|« > [ ]

Page:[ 1 - Edit

| Close |

Poszition:
Run Order:

& Sample or Floating Ref

Poszition:
Run Order:

& Sample or Floating Ref

Position:
Run Order:

& Sample or Floating Ref

4 Empty 4 Empty 4 Empty
Poszition: Position: Position:
Run Order: Run Order: Fun Order:

# Sample or Floating Bef

# Sample or Floating Ref

# Sample or Floating Ref

2 Empty .} Empty 2 Empty
Poszition: Position: Position:
Run Order: Run Order: Fun Order:

2 Sample or Flaating Bef

# Sample or Floating Ref

# Sample or Floating Ref

B ——

4 Empty ! Empty .} Empty
Poszition: Poszition: Position:
Run Order: Run Order: Fun Order:

& Sample or Floating Ref

4 Emphy

& Sample or Floating Ref

- Emphy

& Sample or Floating Ref

4 Emphy
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Fig. 33.13. Run sequence form for setting up the tray/manifold positions.




-

P&l carbonate

. Sample or Floating Ref

. Empty

& Sample or Floating Ref

. Empty

List | 1</« [70 »|m] Page:[ 1 Edit | AddPage | Delete Page | Close |
Position: |1 Position: |2 Position: |3
Fun Order: |1 Fun Order: |5 Fun Order: (3

& Sample or Floating Ref

. Empty

Position: |13
Fun Order: |2

. Sample or Floating Ref

Poszition: |14
Run Order: |6

& Sample or Floating Ref

@ FisedRet | C51 |4 | =) Fixed Ref I:EI

Poszition: |15
Fiun Order: (10

& Sample or Floating Ref

N ——

. Sample or Floating Ref

. Empty

- Emphy - Empty - Emphy
Position: |25 Poszition: |26 Position: |27
Run Order: |3 Run Order: |7 Fun Order: (11

& Sample or Floating Ref

- Empty

& Sample or Floating Ref

2 Fuedfel [ To]

. Empty

Position: |37
Fun Order: |4

. Sample or Floating Ref

- Emphy

Poszition: |32
Fun Order: |2

& Sample or Floating Ref

23 Fized Fef u e_) Fixed Fef I:EI

- Empty

Position: |29
Run Order: {12

. Sample or Floating Ref

23 Fized Fef u &

- Emphy

b

Fig. 33.14. First page of sequence for PAL caronate tray/manifold positions. Note the three
occurrences of reference C-51, the single occurrence of reference C-52, and the
control standard C-53.
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-

PAL carbonate

& Sample or Floating Ref

& Sample or Floating Ref

List | 14/« |8 v Page:| 2 Edit | AddPage | Delete Page | Close |
Position: |4 Position: |5 Position: |E
Fun Order: (12 Fun Order: |17 Run Order: |21

21 Sample or Floating Ref

# Sample or Floating Ref

# Sample or Floating Ref

.} Empty .3 Empty .} Empty
Position: |'IE Poszition: |17 Poszition: |17
Run Order: |14 Run Order: (15 Run Order: |22

*1 Sample or Floating Ref

# Sample or Floating Ref

# Sample or Floating Ref

.} Empty .3 Empty .} Empty
Position: |2B Position: |29 Position: |30
Fun Order; (15 Fun Order; {19 Fun Order; |23

.} Sample or Floating Ref

o FidRel [ C81 [

# Sample ar Floating Ref

N ——

4 Empty

# Sample ar Floating Ref

N ——

4 Empty

.} Empty - Empty 4 Empty
Position: |4I:| Position: |41 Position: |42
Run Order; |1 5 Fun Order: |20 Fun Order: |24

3 Sample ar Floating Ref

) Fized Ref u +

4 Empty

b

A

Fig. 33.15. Second page of sequence for PAL caronate tray/manifold positions. Note the single
occurrence of reference C-51 and of reference C-52.
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-

PAL carbonate

& Sample or Floating Ref

& Sample or Floating Ref

List |14/« | E v Page:| 3 Edit | AddPage | Delete Page | Close |
Position: |? Position: |3 Position: |9
Fun Order: |25 Fun Order: |29 Fun Order: |33

21 Sample or Floating Ref

# Sample or Floating Ref

# Sample or Floating Ref

.} Empty .3 Empty .} Empty
Position: |'IE| Poszition: |20 Poszition: |21
Run Order; |26 Rurn Order: {30 Run Order: {34

*1 Sample or Floating Ref

# Sample or Floating Ref

# Sample or Floating Ref

.} Empty .3 Empty .} Empty
Position: |31 Position: |32 Position: |33
Run Order; |27 Fun Order; |21 Fun Order; |25

*1 Sample or Floating Ref

B ——r

# Sample ar Floating Ref

N ——

4 Empty

# Sample ar Floating Ref

N ——

4 Empty

.} Empty - Empty 4 Empty
Position: |43 Position: |44 Position: |47
Run Order; |28 Fun Order; |22 Fun Order: |26

#1 Sample ar Floating Ref

N ——

4 Empty

b

Fig. 33.16. Third page of sequence for PAL caronate tray/manifold positions.
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PAL carbonate

= Sample or Floating Ref

& Sample or Floating Ref

List | 14|« K ] Page:| 4 Edit | AddPage | Delete Page | Close |
Position: |10 Position: |11 Position: |12
Run Order: |37 Run Order: {41 Run Order: |45

. Sample or Floating Ref

9 FiedRel [ C51 o] e

#1 Sample or Floating Aef

4 Empty 4 Empty - Empty
Position: |22 Position: |23 Position: |24
Run Order: |38 Fun Order: {42 Run Order: (46

# Sample or Floating Bef

) Sample or Floating Bef

9 FiedRel [ C51 o] =

# Sample or Floating Ref

4 Empty . Empty 2 Empty
Position: |34 Position: |25 Position: |36
Run Order: |39 Fun Order: {43 Run Order: (47

2 Sample or Flaating Bef

2 Sample or Floating Ref

2 FredRef [ CB2_ [o]{€—

= Sample or Floating Ref

.} Empty

- Empty ! Empty .} Empty
Pozition: |46 Position: |47 Position: |47
Fun Order: {40 Fun Order: {44 Run Order: (48

& Sample or Floating Ref

- Emphy

. Sample or Floating Ref

2} Fized Ref u &

4 Emphy

b

Fig. 33.17. Fourth page of sequence for PAL caronate tray/manifold positions. Note the two
occurrences of reference C-51 and the two occurrences of reference C-52.
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Vial_Tray_Details_PAL carbonate.xlsx =] = X3
A B C D E b
1 |LIMS_List_MNo Tray_Position Ref_OurlablD Page Page_Position | |
z 11 C-51 1 1
3 572 1 2
a 97 1 3
5 213 C-51 1 a
6 6514 1 5
7 1015 1 6
2 325 C-51 1 7
9 7726 1 8
10 1127 1 9
11 4727 C-52 1 10
12 ahs 1 1
13 12739 C-53 1 12
14 138 2 1
15 175 2 2
16 216 2 3
17 14716 2 4
18 1817 2 5
19 2713 2 6
20 1528 2 7
271 1929 2 3
73 2330 C-51 2 9
23 1640 2 10
24 2071 2 1 |=
25 2422 c52 2 12
26 257 3 1
27 2972 3 2
28 33’9 3 3
29 2619 3 a
30 30720 3 5
31 Ve 3 6
32 27731 3 7
33 3132 3 8
34 3533 3 9
35 2883 3 10
36 3224 3 1
37 3645 3 12
38 3710 a 1
39 a1 a 2
a0 as512 C-51 a 3
a1 332 a 4
a2 4273 a 5
43 4674 c-51 a 6
a4 39734 a 7
as 43735 a 3
46 47726 C-52 a 9
a7 4025 a 10
a8 aa'a7 a u
49 48’28 C-52 a 1z B
|4 4 v M| Vial Tray Details -~ %1 4] il | w1

Fig. 33.18. The “Vial Tray Details PAL carbonate.xlsx” file.
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33.5.2 Adding Client Samples to a Sample Analysis List

When an analysis template is created, a companion sample analysis list for samples needing
analysis is created. To access this list, click “Create a Sample List -->"" on the LIMS main page
and the Create a Sample List form (Fig. 33.19) opens. This is the only sample list so it opens
automatically. If there are two or more sample lists, the desired list is easily accessed using the
navigation controls.

Create 5ample List
for Mass Spec

Find | 4| ¥ | Delete
Fﬂ High Procedure | Fepeats

Retrieve
Backup

Dalant cliz of nresin

Eetrieve Last
§ample List

Record: 4 4 1ofl koM k| 8K Mo Filter

Fig. 33.19. Create a Sample List form.
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Although one can add samples to the Create a Sample List form one at a time, it is usually faster
to add samples to the desired sample list using shortcut buttons on the Projects form
(Section 7.6.3). To demonstrate this feature:
1. Click “View Projects -->" on the LIMS main page and the Find Project form opens.
2. Double-click on the last project (C-1001 to C-1070) and the Projects form opens.
3. Click “Template List — Add & Delete Samples” and the Add Samples To Be Analyzed
form for the project C-1001 to C-1070 opens.
4. Click “Add” and the dialog box “The repeats have been added.” opens.
Click “OK” and the samples have been added to the sample list for PAL carbonates.
6. Click “Close”, “Close”, and “Close” to return to the main page.

9]

-

Projects
List ||« 85 » || Edit | Delete | Find Projectby Invoice Number | Close |
]
5 amples Print Labels Delta Plot Invoice Export Results
Template List - Add & Delete 5amples Primt Small Labels Unpaid Invoices
Store Samples m Progress Prmt Waterproof Labels
Add 5amples to 5amples m Frogress Prmt Report

Import Missmg ¥ ample Info

Last Changed: |E,-'4,-'ED1 121016 P
General Information

Submizsion: |61/2017 Date Rezultz Reported: |

Customer: |Test [=]

Purpose: |Calcites For Analysis Template Demo

Location:

Mediurn: |02 - C [Cal] calcite

Range: [C1001 ta C-1070
Project Comments:

Mumber of samplez with mizsing delta values: | 70 of 70 samples

Murber of zamples completed for 13C: | 0 and for 180: | 0

L

Fig. 33.20. Project for C-1001 to C-1070.
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Add Samples To Be Analyzed 6/1/2017 Test 70 samples

Samples can be added to the Table of Samples to be Analpzed. Select the Template and select front or Add

end of the table.
Delete

Close

General Information

J

Template: |F'.f1‘-.L carbonate - For measurement of carbonates

Fom [ 4
To o
Mumber of non-consecutive sample repeats: e

Far example, far an entry of 2, for 3 samples named W7, w8,
and -9, one would have W7, W8, and %-9 on one template
AMDW-F, w8, and W-3 on the next template

Mumber of conzecutive zample repeats: e

Far example, far an entry of 2, for 3 samples named W7, w8,
and -9, one would have samples W7, '\W-7, W-B, W-8, w9,
and /-3 all on one template

9 Low Procedurs: | SEM
9 High Procedure: | 821+ |
Add At

6 3 Front of the gueue

(& End of the queue
[default position)

L -

Fig. 33.21. Add Samples To Be Analyzed form for the project C-1001 to C-1070.

The Add Sample To Be Analyzed form (Fig. 33.21) is very flexible. There are a number of
useful options for adding samples:

e “From” and “To” fields by default are populated with the first and last Our Lab IDs of the
project. These values can be adjusted as needed.

e The “Add At” option by default is set to add samples to the end of the sample queue. For
emergency or high priority analyses, samples may be added to the front of the queue.

e The “Number of non-consecutive sample repeats” field is populated with the value
entered in the “Default number of non-consecutive replicate analyses for the TBA list”
field for the low isotope on the Design Templates form, which is “2” as shown in
Figure 33.11. Setting this value to “2” indicates that the laboratory will analyze these
samples two times on different days.

e The “Number of consecutive sample repeats” is “1” by default. Setting this value to “3”
would cause LIMS to add each Our Lab ID consecutively three times to the sample list.
Clicking “Add” with the “Number of consecutive sample repeats” set to “3” and the
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“Number of non-consecutive sample repeats” retained as “2” creates the sample list
shown in Figure 33.22.

e The low and high procedure codes can be adjusted if alternative codes exist for the
medium by changing the “Low Procedure” and (or) “High Procedure” fields.

Create a Sample List

List | | || PAL carbonate | | Close
Deseriptiori |For measurement of carbonates
iloscees |Titan Create §ample List
‘Right" mousze button information for Mass Spec
available for all columns. Fmnd f { Delete
Prefie | Sample | Low Procedure High Procedure | Repeats | |a
C 1007 712 221 ‘B Default 5 ample/E straction |nfao:
C 1001 12 521 2 = |
C 100 Nz a21 2
C 1002 Nz a21 2
C 1002 Nz a21 2
C 100z Nz a21 2
C 1003 Nz a21 2
C 1003 a2 a1 2
C 1003 Nz a21 2
C 1004 Nz a21 2
C 1004 Nz a21 2
C 1004 Nz a21 2
- 100~ i bl am ol

Fig. 33.22. Example sample list with three occurrences of each Our Lab ID and “Repeats”
retained at the default of “2.”

33.5.3 Generating Sample Lists

Assuming that the reader clicked “Add” on the Add Samples To Be Analyzed form for the
project C-1001 to C-1070 using the default settings shown in Figure 33.21, a list of 70
Our Lab IDs is added to the “PAL carbonate sample” queue. To generate a sample list:
1. Click “Create a Sample List -->” on the LIMS main page and the Create a Sample List
form opens with the “PAL carbonate™ queue displayed (similar to that in Figure 33.22).
If there is a question about a sample, right-clicking the row with the sample opens a
dialog box such as shown in Figure 33.23.
2. Click “Create Sample List for Mass Spec” and LIMS displays the dialog box shown in
Figure 33.24.
3. Click OK” and LIMS displays the proposed samples and references to be analyzed
(Fig. 33.25).
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4. Click “Save and Print” and LIMS provides a file dialog to save the sample list as an
Excel file with the name “For T ISODAT NT Seq Tbl Info.xls.” Usually the file is
saved to a flash drive, which is attached to the sample list report.

5. Navigate to the preferred folder and click “Select” and LIMS will (1) save the Excel
file, which has five columns (Fig. 33.3) and is discussed in Section 33.4.2 and
Table 33.1, (2) print a sample list report (Fig. 33.26), (3) print a multi-sheet report for
setting up the samples (Fig. 33.27), and (4) display a dialog box indicating that the
backup of the sample queue has been made (Fig. 33.28).

6. Click “OK” and the “Repeats” in the “PAL carbonate” sample queue are decremented
by one (Fig. 33.29).

7. Click “Close” to return to the main page.

[ LIMS Info [

Cur Lab ID: C-1009

Sample ID: Sample 9

Subrnitter: Test

Submitted: 6/1/2017

Purpose: Calcites for Analysis Ternplate Derno
Media: 02 --= C [Cal] calcite

Fig. 33.23. Dialog box providing sample information.

Create Template ﬁ

% Currently, there are 70 samples for the "PAL carbonate” template
¥ waiting to be analyzed.

Ok l ’ Cancel

Fig. 33.24. Dialog box indicating number of samples in the sample list needing to be analyzed.
Samples having a “Repeat” value of zero are not counted.
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‘Right’ mouze hutton information availabhle for all columns.
Vial Foz| Prefit | Sample S ample/E <traction |nfo Lowv Procedure High Frocedure ™
1 C 51 N2 2821
13 |C & 2 821 Cancel |
25 C a1 N2 221
7 C 52 Nz 221
2 C 100 Nz 221
14 C 1002 Nz 221
26 C 1003 Nz 221
A C 1004 Nz g1
3 C 1005 Nz 221
15 C 1008 Nz 221 =
27 C 1007 Nz 221
iz C 53 N2 221
4 C 1003 Nz 221
16 C 1003 Nz 221
28 C 1m0 Nz 221
a0 C 1011 Nz 221
] C 102 Nz g1
17 C 1013 Nz 221
29 C 1014 Nz 221
4 C 1015 Nz 221
B C 106 N2 221
18 C 1m7 Nz 221
an C a1 Nz 221
42 C b2 Nz 221
v C 103 Nz 221
14 C 10149 Nz g1
K]l C 1020 Nz 2321
43 C 1041 Nz 221
g C 1022 Nz 221
20 C 1023 N2 221
32 C 1024 N2 221
44 C 1025 Nz 221
3 C 1026 Nz 221
21 C 1027 Nz 221
33 C 1028 Nz g1
45 C 1029 Nz g1
10 C 1030 Nz 221
22 C 104 Nz 221
M C 1032 N2 221
46 C 1033 N2 221
11 C 1034 Nz 221
23 C 1035 N2 221 b
Record: M < |1 of 48 B Mo | K Mo Filter | Search

Fig. 33.25. Proposed samples and references to be analyzed.

333




1

13
25
37

2

14
26
38

3

15
27
39

4
16
28
40

5

17
29
41

6

18
30
42

7

19
31
43

8

20
32
44

9

21
33
45

10

C-51
C-51
C-51
C-52

C-1001
C-1002
C-1003
C-1004

C-1005
C-1006
C-1007
C-53

C-1008
C-1009
C-1010
C-1011

C-1012
C-1013
C-1014
C-1015

C-1016
C-1017
C-51
C-52

C-1018
C-1019
C-1020
C-1021

C-1022
C-1023
C-1024
C-1025

C-1026
C-1027
C-1028
C-1029

C-1030

ial Pos Our Lab ID Sample #

Ref A
Ref A
Ref A
Ref B

Sample_1
Sample_2
Sample_3
Sample_4

Sample_5
Sample_6
Sample_7
Calcite control

Sample_8
Sample_9
Sample_10
Sample_11

Sample_12
Sample_13
Sample_14
Sample_15

Sample_16
Sample_17
Ref A
Ref B

Sample_18
Sample_19
Sample_20
Sample_21

Sample_22
Sample_23
Sample_24
Sample_25

Sample_26
Sample_27
Sample_28
Sample_29

Sample_30

Project
Laboratory Cale
Laboratory Cale
Laboratory Cale
Laboratory Cale

Calcites for An
Calcites for An
Calcites for An
Calcites for An

Caleites for An
Caleites for An
Calcites for An
Laboratory Cale

Calcites for An
Calcites for An
Calcites for An
Calcites for An

Caleites for An
Caleites for An
Caleites for An
Calcites for An

Calcites for An
Calcites for An
Laberatory Cale
Laboratory Cale

Caleites for An
Caleites for An
Caleites for An
Caleites for An

Calcites for An
Calcites for An
Calcites for An
Calcites for An

Calcites for An
Calcites for An
Caleites for An
Caleites for An

Calcites for An

PAL carbonate Samples To Be Analyzed

Notes

Vial Pos Our Lab ID Sample #

22
34
46

11
23
35
47

12
24
36
48

C-1031
C-1032
C-1033

C-1034
C-1035
C-1036
C-1037

C-51
C-51
C-52
C-52

Sample 31
Sample 32
Sample 33

Sample_34
Sample_35
Sample_36
Sample_37

Ref A
Ref A
Ref B
Ref B

6/5/2017 2:54:52 PM

Project Notes
Calcites for An
Calcites for An
Calcites for An

Calcites for An
Calcites for An
Calcites for An
Calcites for An

Laboratory Cale
Laboratory Cale
Laboratory Cale
Laboratory Cale

Fig. 33.26. Example sample list report for samples to be analyzed.
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1/C-51 2/ C-1001 3/ C-1005 4/ C-1008 5/C-1012 6/ C-1016
13/C-51 14/ C-1002 15/ C-1006 16/C-1009 17/ C-1013 18/ C-1017
25/ C-51 26/ C-1003 27/ C-1007 28/ C-1010 29/ C-1014 30/ C-51
37/ C-52 38/ C-1004 39/ C-53 40/ C-1011 41/ C-1015 42/ C-52
PAL carbonate Page 1 6/5/2017 2:54:52 PM PAL carbonate Page 2 6/5/2017 2:54:52 PM
"m
7/ C-1018 8/ C-1022 9/ C-1026 10/ C-1030 11/ C-1034 12/C-51
19/C-1019 20/ C-1023 21/ C-1027 22/C-1031 23/ C-1035 24/ C-51
31/ C-1020 32/ C-1024 33/ C-1028 34/ C-1032 35/ C-1036 36/ C-52
43/ C-1021 44/ C-1025 45/ C-1029 46/ C-1033 47/ C-1037 48/ C-52
PAL carbonate Page 3 6/5/2017 2:54:52 PM PAL carbonate Page 4 6/5/2017 2:54:52 PM
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Fig. 33.27. Example multi-sheet report for setting up samples to be analyzed.




" ms [

The backup has been made.

Fig. 33.28. Dialog indicating that a backup of the sample queue has been completed.

Create a Sample List

List | PaL carbonate
Description: |For measurement of carbonates
Mazs Spec: |Titan
‘Right’ mouze button information
available for all columns. Find * * Delete
Prefix | Sample | Low Procedure High Procedure | Repeats | |«
C 1001 32 a21 1
C 1002 a2 a1 1
C 1003 a2 a1 1
C 1004 a2 a1 1
C 1005 a2 a1 1 |=
C 1006 a2 a1 1

Fig. 33.29. “Repeats” column of the “PAL carbonate” sample list decremented by one.

The Create a Sample List form (Fig. 33.19) has a number of useful features:
e The “Make Backup” button enables the user to make a backup of all sample queues when
clicked.
e The “Retrieve Backup” button enables the user to select the date-time of a previous
backup and update all sample queues based on the selected backup.
e The “Retrieve Last Sample List” is useful when one needs to reprint the sample list report
and resave the file to a flash drive or other storage location.

Had the LIMS EA + TC/EA sample export format been selected for the “PAL carbonate” sample
template, the format of the Excel file would be that shown in Figure 33.4 (Section 33.4.3).
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33.5.4 Removing and Managing Client Samples Added to a Sample Analysis List

There are two ways to delete samples from a sample analysis queue. This action may be
required, for example, if one mistakenly added samples to the wrong IRMS sample queue, or one
wishes to remove some samples that do not need to be analyzed. The first method is to highlight
the samples to be removed on the Create a Sample List form (e.g. Fig. 33.29) and click the
“Delete” button near the top of the form or click the “Delete” key on the keyboard. To remove
all the samples from a given project, open the project in the Projects form (e.g. Fig. 33.20) and
click “Template List — Add & Delete Samples” to open the Add Samples To Be Analyzed form
(Fig. 33.21). Clicking “Delete” will remove all sample in the project from all sample lists. If
samples should only be removed from one sample list, select the “Template” and then click
“Delete.” Samples will only be deleted from the selected sample list. To delete a specific interval
of Our Lab IDs enter the minimum and maximum sample numbers in the “From” and “To”
fields, be sure the “Template” is selected, and click “Delete.”

To move one or more samples to the bottom or top of the sample queue, highlight them and then
click the down or up arrow, respectively.

33.5.5 Repeated Samples

It is recommended that samples be measured at least twice. The benefit of having two or more
analyses per sample helps catch vial/sample 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 the operator to compare the performance of sample
repetitions with control standards in the same run. This approach gives realistic metrics of
overall mass spectrometer performance.
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34 Sources of Internationally Distributed, Isotopic Reference Materials

The three major sources of light element isotopic reference materials are:
e International Atomic Energy Agency, Vienna, Austria (https:/nucleus.iaea.org/rpst/ )

e National Institute of Standards and Technology, Gaithersburg, Maryland
(https://www.nist.gov/srm)

e Reston Stable Isotope Laboratory (RSIL) of the U.S. Geological Survey, Reston,
Virginia, USA (http://isotopes.usgs.gov/lab/referencematerials.html )

In addition to providing single-use materials, the RSIL also provide daily-use secondary isotopic
reference materials such as cases of 144 glass ampoules each containing 5 mL of water, USGS42
and USGS43 human hair, and USGS40 and USGS41a I-glutamic acid for EA-IRMS use.
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Appendix A Editing and Adding Media
A.1 Editing Media Codes

Media codes and isotope codes are discussed in Section 6.1. Each medium has one of seven
Prefixes (see Table 6.3) and can have one or two isotopes as exemplified in Table 6.1. The Prefix
can be changed if and only if no samples using this medium have been logged into the database.
The isotopes, isotope ratios, and CFCs to be measured cannot usually be changed because
typically they are used in other tables in LIMS. If a medium has two check boxes enabled, the
check box with the higher isotope code (see Table 6.2) can be deselected if the medium is not
used in other tables in LIMS. This example should function properly using LIMS connected to
any of the backend databases in files that accompany this manual. To edit a media code:

1. Click “Special Features” and then “Media,” and the Media form will open (Fig. A.1).

Media

List | 1/«1 »m|

Media are the typez of zamples analvzed in the laboratory, Each medium
may be azzigned up to bwo izotopes. |F a zample needs to be analyzed
for three izotopes, zuch as for 13C, 15K, and 345, it must be logged into
LIS bwice uzing bwo different media codes.

Add | Delete | Close |

General Information

Medium Code: |1

Mediurn Description: |water (H & 0)
Our Lab 1D Prefis: [/ > water L]
Abbr. |\ ater

Izotopes. |sotope Ratios, and CFCs to be Measured
Chooze Two

v 2HAH [ MMBADE [ 180160 [T 2454325 [ S1Br/73Er [~ CFC12
[~ 3H [ 13CA2C [ 21Mef20Me [ 265/325 [ BEkr/24Kr [~ CFC-113
[ 3He [ 14C [ 22Mef20Me [ 3FCIA3RCI [~ UzerDeflzotopel

[~ 4He [ 18MA4H [ 305i/285i0 [~ 384/ 3640 [~ UserDeflzotope?
[ 7LisBLi [ 170460 [ 3354325 [ 404/ 36Ar [ CFC-11

e &

Fig. A.1.  Media form.
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Click on “List” and navigate to the media code to be edited.

Click “Edit.”

The medium description and the abbreviation can be edited as desired. Depending upon
use of the medium in other tables in LIMS, the Prefix and check boxes for the isotopes,
isotope ratios, and CFCs to be measured might not be available for editing. LIMS will
provide a message if they cannot be changed.

Click “Save” and “Close” to close the Media form.

A.2 Adding a Medium

To add a new medium:

1. Click “Special Features” and then “Media,” and the Media form will open (Fig. A.1).

2. Click on “List” to view existing media codes in LIMS, and select an integer code that
does not exist.

3. Click “Add.”

4. Assign one or two isotopes (or isotope ratios or CFCs) by enabling one or two check
boxes.

5. Enter a code, medium description, abbreviation, and prefix for the Our Lab ID. Click
“Save.”

6. Click “Close” to return to the main page.

Example

The laboratory has agreed to accept samples from a tracer test using heavy water (*H,O or D,0).
The hydrogen-isotope results will be reported as atom fraction (see Section 6.1) and the oxygen
isotope results will be reported as 8'°O values. Create medium with code 99 and Prefix “W” for
these samples. To set up this demonstration:

1.
2.
3.

Create a new folder. It can be within a LIMS folder or elsewhere.

Identify the folder as an Access Trusted Location (Section 3.2.2).

Copy the zip file “Appendix A Demo.zip,” which is located in a folder named
“Appendix A” that accompanies this manual, into this new folder and extract the file
from it, keeping it in this new folder. The extracted file is named
“Appendix A Demo.accdb.”

Transfer into this new folder a fresh copy of the LIMS frontend, which is named
“Lims9.202.zip” (or similar) and is located in a folder named “Section 4” that
accompanies this manual. Extract the frontend database from this zip file, keeping it in
the same folder—it will be named “Lims9.202.accdb” or similar.
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15

17.
18.
19.
20.
21.
22.
23.

24.
25.
26.

27.
28.

Double-click the new frontend (Lims9.202.accdb or similar) to open it. It should open
with the message that LIMS cannot find the backend database (Fig. 4.1).

Click “OK” and navigate to “Appendix A Demo.accdb.”

LIMS will display a message that it needs to close.

Click “OK.”

Reopen this frontend database and LIMS should display the welcome message in
Figure 4.18.

. Click “Yes” and LIMS will prompt that it needs to update settings and close.
I1.
12.

Click “OK” and LIMS will perform cleanup activities upon closing.
Reopen this frontend database and LIMS will open with a dialog box that LIMS can now
make a backup for each day of the week (Fig. A.2).

. Click “OK” and LIMS will display the main page (similar to Fig. 4.8).
14.

Click “Special Features.”

. Click “Backend db” and the BackEnd and FrontEnd Databases form will open.
16.

Uncheck the “Enable creation of as many as 7 backups (Monday, Tuesday, Wednesday,
Thursday, Friday, Saturday, and Sunday)” check box, because this is only a LIMS
example.

Click “Close” to close the BackEnd and FrontEnd Databases form.

Click Media” to open the Media form (Fig. A.1).

Click on “List” to view existing media codes in LIMS and to confirm that 99 is unused.
Click “Add.”

Click the “2H/1H” check box and the “180/160” check box.

Enter “99” for the medium code.

Enter “water, x(2H) enriched & O” for the medium description. The character string
“x(2H)” will cause hydrogen isotopic compositions to be expressed on reports as an atom
fraction. Normally atom fractions values are measured and reported in percent. The
oxygen isotopic composition will be reported as an isotope-delta value.

Enter “x(2H) H20” in the “Abbr” field.

Enter “W” for the Prefix and the Media form should appear as in Fig. A.3.

Click “Save” and a dialog box reminds the user to add this medium to the worksheet
titled “Media” if using LIMS Excel sample submission files for clients.

Click “OK” and the new medium has been created.

Click “Close” to return to the main page.

This backend database will be used in Appendix C to demonstrate addition of procedure codes to
LIMS. It may be most convenient for user to skip Appendix B and continue immediately with

Appendix C.
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[ lms =)

f ¥ \ The folder for storing your daily backend databases needs to be set up.
‘S’ LIMS can maintain as many as 7 backups, on Monday, Tuesday,

Wednesday, Thursday, Friday, Saturday, and Sunday.

Go to Special Features, BackUps, and create or identify a valid folder for
the backend backups by clicking the 'Change Location' button, Itis
best if the location of this folder is on a different physical drive than
your backend database.

oK

Fig. A.2.  Dialog box indicating the folder for daily backups of the backend database need to
be set up.

Media

Iﬁ Save | Cancel |

tedia are the typez of zamples analyzed in the labaratory. Each medium
may be azzigned up to bwo izotopes. |F a zample needs to be analyzed
for three izotopes, such az for 13C, 158, and 345, it must be logged into
LIS bwice uzing bwo different media codes.

General Information

Mediurn Code: |33

Medium Description: |water, #[2H] erriched & O
Our Lab 1D Prefis: [yaf - ‘w/ated L]
Abbr [«[2H]1HZ0

Isotopes. |sotope Ratios, and CFCs to be Measured
Chooze Two

+ 244H [T 1BA0B [ 180/160 [T 345/325 [~ 81Br/73Er [T CFCa2
[ 3H [T 13CA2C [ 21Mes20Me [ 365/325 [ BEKr/G4kr [~ CFC-113
[T 3He [ 14C [T 22Mef20We [ 3YCIA35C [ UserDeflzotope

[~ 4He [ 18MA4H [ 305i/285i0 [~ 384 364 [~ UserDeflzotope?
[ 7Li/BLi [ 170460 [ 335/325 [ A04r/36A [ CFC-11

L5

Fig. A.3. A new medium 99 for a tracer-test water enriched in *H.
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k If a new medium is added to LIMS, make sure to update the Media worksheet of your Excel

sample submission file that is provided to clients (see Sections 7.5.1 and 7.5.5 for more
information).

A.3 Deleting a Medium
Deleting a medium is accomplished by clicking the “Delete” button. If samples have been logged

in using the medium or if the medium is used in other tables in LIMS, LIMS will prevent the
user from deleting the medium.
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Appendix B Importing, Normalizing, Evaluating, Storing, and Reporting
Atom Fractions for Tracer Studies

B.1 General Information

Some IRMSs have the capability of reporting isotopic abundances as atom fractions,'”’

sometimes incorrectly termed atom percent.”) LIMS can import, normalize, store, report, and
export ten isotopes (2H, Be, PN, 0, 18O, 3 3, 348, 368, 3981, and 3 7Cl) as atom fractions. The low
isotope or the high isotope in media can either be an isotope-delta value (column 4 of Table 6.1)
or an atom fraction value (Table 6.2). To designate that an isotope of a medium should be treated
and expressed as an atom fraction, the description of that medium must contain the “x(2H)”,
“x(13C)”, “x(15N)”, “x(170)”, “x(180)”, “x(33S)”, “x(34S)”, “x(36S)”, “x(*"Si)”, and
“x(37Cl)”, respectively, to designate atom fraction of the isotope ZH, 13 C, 15N, 17O, 18O, 33 S, S,
368, 30Si, or *’Cl. For example, 155 is a default medium included in the backend database for
tracer studies for a new isotope laboratory (Fig. 6.2). The “Medium Description” is “13C &
x(15N) 15N enriched.” The character string “x(15N)” enables nitrogen-15 to be imported,
normalized, stored, reported, and exported as the atom fraction x("°N) for isotope-tracer studies.
Atom fractions may be used with any LIMS import format.

B.2 Importing Results

A backend example database named “Backend DB N-15 Fraction Example.accdb” can be
extracted from a file named “Backend DB _N-15 Fraction Example.zip” that is provided in a
folder named “Appendix B” in files that accompany this manual. To demonstrate the use of atom
fractions in LIMS:

1. Create a new folder and make it an Access Trusted folder if it is not already
(Section 3.2.2).

2. Copy “Backend DB N-15 Fraction Example.accdb” into this folder.

3. From the folder named “Section 4” that accompanies this manual, copy an unopened
frontend, which will be named “LIMS9.202.zip” (or similar), into this new folder.

4. Extract the frontend database, keeping it in the same folder.

5. Open the frontend database, which will be named “Lims9.202.accdb” (or similar) and
attach it to “Backend DB N-15 Fraction Example.accdb” created in step 2 following
the instructions in Section 4.1 for setting up LIMS in a new laboratory.

6. Once set up, from the LIMS main menu click “View Projects -->" and LIMS should
display two projects having medium 155 (Fig. B.1).

7. Click “Close” to return to the main menu.
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10.

1.
12.

13.

14.

Click “Import Data from Mass Specs” and LIMS will open the Analysis Import Format
form. The mass spectrometer “D --> Diana” will be displayed because it is the only
mass spectrometer in this backend database.

Click “Import” and navigate to the file named “N-15_fraction _example.xls,” which is
located in the folder named “Section B.”

Click “Select” and LIMS should display the Import Criteria for Mass Spectrometer
form (Fig. B.3).

For the column heading for “13C” and “15N,” enter “F11” and “F12,” respectively.
Click the “Import Row” check boxes for “13C” and “15N” and the form should appear
as shown in Figure B.4.

To determine if these carbon-isotope results can be improved by an area adjust, click
the “Area Adjust” check box for “13C” and LIMS opens the Area Adjust form shown in
Figure B.5.

Because the R squared value is relative low (0.21), click “Cancel Evaluation” and LIMS
returns to the Import Criteria for Mass Spectrometer form.

/2742002 | Reference . . . L w3 1 YWash and conditioning zample . . . . . . . . L L.
92722 Reference . . . . Wb tow30 1 International water references . . . . . . . L . L L L.
/2742012 | Reference . . . L w31 toWwi-BS 1 Laboratory water references . . . . . . . L L L L L.
5M/2M7 Reference . . . . G-240to0 G-241 1 Feferences for M inmole fractiondemo . . . . . . . ..
: = [3-1007 to -1038 1 Derno for importing uzing #15M ] values in racer studies ..

Fig. B.1.

Portion of the Find Project form showing projects having medium 155.

-

e

Analysis Import Format

[v Feplace Exizting Analyzes

M azs Spectrometer; Cancel |

|D -» Diana El

[mpart Earmat;

|Thermu:u:|uest Finnigan |SODAT HT El

Fig. B.2.

Analysis Import Format form.
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Import Criteria for Mass Spectrometer D (Diana)

Column Headings

Data Storage

Column CF Import |  Area Adjust Linearity [Amt] ) Import
Gas Type | Isotope | Heading | Ref Gas | Row | Adjust Type | Adjust Type W Store Continuous-flow Areas
4 Lo2 L | Ai-5 L L L [ Impaort CF Reference Injection Peaks Cancel
coz2 180 R-E r r r
N2 15M R-11 - - r
Record: W 1of3 L3l Search
Continuous Flow Reference Injection Gases
OurLablD | Gaz lzotope | Final Delta | Maszs Spec

C:AUsers\TCOPLANADocuments\N-15_fraction_example_xls
F1 F2 F3 F4 F5 FE F7 str_Amountl F3 F10 Fi1 Fl12 -
Analysis |dentifier T Peak Mr ls Ref _ Gascaonfigure Area All Amount (N[5 Comment Time Code d13CA2C ATZ 15M/A4M
D-45952 G-240 1 1 M2 41,327 1.1506 mg M in atom per 2006/03/20 0.366483
D-4952 G-240 2 1 M2 41,266 1.1506 mg M it akom per 2006/03/20 0.366472
[-4952 G-240 3 0 M2 38.751 1.1506 mg M it atom per 2006/03/20 0 366762
D-4952 G-240 4 0 coz 113.063 1.1506 mg M in atom per 2006/03/20 15467
D-4552 G-240 5 1 coz 120,062 1.1506 mg M in atom per 2006/03/20 0.14
D-45952 G-240 E 1 coz 120,303 1.1506 mg M in atom per 2006/03/20 0O
D-4953 G-241 1 1 M2 41,338 27720 mg M it atom per 2006/03/20 0.366488
D-4953 G-241 2 1 M2 41.359 27720 mg M it atom per 2006/03/20 0 366472
D-4353 G-241 3 0 M2 23.953 27720 mg M in atom per 2006/03/20 0.36029
D-45953 G-241 4 0 coz 162,673 27720 mg M in atom per 2006/03/20 7863
D-45953 G-241 5 1 coz 120.202 27720 mg M in atom per 2006/03/20 0,11
D-4953 G-241 5 1 coz 120,292 27720 mg M it akom per 2006/03/20 0
D-45954 G-1001 1 1 M2 41 462 20379 mg M it atom per 2006/03/20 0 366515
D-4354 G-1001 2 1 M2 41,368 20379 mg M in atom per 2006/03/20 0 366472
D-45954 G-1001 3 0 M2 40.710 20373 mg M in atom per 2006/03/20 (. 368066
D-45954 G-1001 4 0 coz 134.072 20379 mg M it ator per 2006/03/20 10,984
[-45954 G-1001 5 1 coz 120,150 20379 mg M it ator per 2006/03/20 0106
D-45954 G-1001 B 1 coz 120217 20379 mg M in atom per 2006/03/20 0
D-4555 G-1002 1 1 M2 41.345 29365 mg M in atom per 2006/03/20 0 366496
D-45955 G-1002 2 1 M2 41,3591 29865 mg M in atom per 2006/03/20 0.366472
D-4955 G-1002 3 0 M2 24 645 29865 mg M it atom per 2006/03/20 8107703
D-43955 G-1002 4 0 coz 191.596 29365 mg M it atom per 2006/03/20 -1.706
M-49F5R 1002 A 1 rn2 120 225 2 9RFR mn M in atom nec 2N0RANEA20 N0NS i

e

Fig. B.3.

Import Criteria for Mass Spectrometer form.
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Import Criteria for Mass Spectrometer D (Diana)
Column Headings Data Storage _
Column CF Import |  Area Adjust Linearity [Amt) ]

Gas Type | Isotope | Heading | Ref Gas | Row | Adjust Type | Adjust Type v Stare Continuous-f
» Lo2 TaC F1t A6 = [ [ [~ Import CF Referen

Coz 180 R-6 r - r

M2 158 F12 R-11 v - r

Record: M 1of3 L Search
Fig. B4. Analysis Import Format form set up for import.

Area Adjust
There can be an increase [or decrease] in peak area
over time for the same mazz of the same reference, Import
ezpecially with a new furnace of an EA or TC/EA. LIMS . Adjusted
cah adjust far an increase [or decrease] in peak area of Area / AmOUI]t yversus A]]aIYSlS NO Areas
all peak areas of the same gas type bazed on values of
the ratio of the peak area and mazs of reference over
time. Thiz normalization should improve elemental mass
fraction [element concentration] determinations. The user 00 -
can zelect a choice of regressions [inear, quadratic,
logarithmic, or power] ta fit their data. The B squared E
walue of the fit iz shown. By clicking “lmport Adjusted = * -
Areas" all of the areas of the selected gas type in the =
imported file will be adjusted using the algorithm in the W -
"Trend line". E
Our Lab ID Regression __ 5 98.4 7 .
G-240 = *  Linear o
L5
" Quadratic F
lsotope: ’—1 ac " Logarithmic <
i PDWE[ 9?.8 1 1 1 1 1 1 1
Trend line:
ArealAmt = 0.00510 x analysis no + 73.23 4940 4950 4960 4970 4980 4990 5000 5010
Analyses D-4952 to D-5000
# squared: W
Date Our Lab  |Extraction Proc| Wial Area M5 Penult |Adjusted
Time 1D 1D Analysis | Pk |[Code| Pos Comment Vs Amt_| Area/Amt Emr Delta |Area/Amt| 1G
2006/03/2017:43:59 G-240 D-4352 | 4 | 356 M in atom percer| 1131 (1.1506  98.26 15.47 98.264 | T
2006/03/2019:25: 31 G-240 D-4362 | 4 | 356 M in atom percer| 1159 (11735  98.78 16.33 98727\
2006/03/20 21:27:22 G-240 D-4974 | 4 | 356 M in atom percer| 1135 (1.1515 9857 1632 98.458 | T
2006/03/20 23:29:13 G-240 D-4386 | 4 | 356 M in atom percer| 117.5 (1.1834 9875 15.34 98.575 | T
2006/03/21 01:31:05 G-240 D-4338 | 4 | 356 M in atom percer| 111.6 (11316 9859 15.35 98.358 | T

Fig. B.5.

Area Adjust form for carbon-isotope measurements.

15. To determine if a linearity amount adjustment is merited for the 6'°C measurements,
click the “Linearity (Amt)” check box for “13C” and LIMS opens a dialog box

(Fig. B.6).
16.

Click “No” to carry out the adjustment and LIMS displays the Adjustment for Variation

in Delta Value with Variation in Amount of Sample form for ¢°C (Fig. B.7).

17.

LIMS returns to the Import Criteria for Mass Spectrometer form.
348
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rl_IMS. - ¢ .-‘

Because there are areas and amounts, it is suggested that Area Adjust be
performed first,

Cancel the linearity adjustment (click Yes)?

To carry out the linearity adjustment now click MNo.

Yes l | Mo

e A

Fig. B.6. Dialog box for linearity adjustment.

Adjustment for Variation in Delta Value with Variation in Amount of Sample

Thiz linearity adjust form enables users to adjust delta

walues for variation in peak area in casze there is a I".“m"
zignificant variation in delta value with instrument peak L . . D lt P k A Al[i;ui;led
area. Select OurLablD, and Ignore analyses of thiz l]leal'lty-— ¢lita versus ca rea v el ta
OurLablD as desired. Select regression type, and Em=s
trendline and R-squared value will be shown,
If desired, OurLablD's can be added to the T able of 15.6 1 |
Fieferences that can be used only for linearity adjustment valuation :
[not for nomalization of delta values]. Click Special
Features and click Assign Lab References. -
@
L]
— » . 5 -
Our Lab ID Regression __ S
—
G240 || = Linear 5
" Quadratic
lsotope: ’—1 ac " Logarithmic
" Power 15 !
Trend line (%a):
513C = -0.009 x area + 16.36 110 120
Peak Area
& zquared: (0,12
Date Our Lab  |Extraction Proc| Wial Area M5 Penult |Adjusted
Time 1D 1D Analysiz | Pk |Code| Pos Comment Vs Amt_| Area/Amt Emr Delta Delta | IG
2006/03/2017:43:53 G-240 D-4952 | 4 | 356 M in atom percer| 113.1 [1.1806| 98.26 15.47 1477 (T
2006/03/2019:25: 31 G-240 D-4362 | 4 | 356 M in atom percer| 115.9 [1.1738] 98.78 18.33 1466 [
2006/03/20 21:27.22 G-240 D-4974 | 4 | 356 M in atom percer| 113.5 [1.1518] 9857 18.32 1463 [T
2006/03/20 23:29.13 G-240 D-4986 | 4 | 356 M in atom percer| 117.5 [1.1834| 9875 18.34 1468 [
2006/03/21 01:31:05 G-240 D-4338 | 4 | 356 M in atom percer| 111.6 [1.1316| 9853 18.35 1464 [

Fig. B.7.  Adjustment for Variation in Delta Value with Variation in Amount of Sample form
for 9"°C.

18. To determine if these results can be improved by an area adjust, click the “Area Adjust”
check box for “15N” and LIMS opens the Area Adjust form shown in Figure B.8.
19. Because the R squared value is low (0.03), click “Cancel Evaluation” and LIMS returns
to the Import Criteria for Mass Spectrometer form.
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20. To determine if a linearity amount adjustment is merited for the nitrogen-isotope
measurements, click the “Linearity (Amt)” check box for “15N” and LIMS opens a
dialog box (Fig. B6).

21. Click “No” to carry out the adjustment and LIMS displays the Adjustment for Variation
in Atom Fraction with Variation in Amount of Sample form for the fraction of °N
(Fig. B.9).

22. Because the R squared value is low (0.346), click “Cancel Evaluation” and LIMS
returns to the Import Criteria for Mass Spectrometer form, which appears as shown in
Figure B.4.

23. Click “Import” and LIMS displays the dialog box shown in Figure B.10.

24. Click “OK” and LIMS displays the import summary dialog box shown in Figure B.11
that 196 records have been successfully imported.

25. Click “OK” to complete the importing of 5"°C and x(*°N) values.

Area Adjust
There can be an increase [or decrease] in peak area
over time for the same mass of the same reference, Import
ezpecially with a new furnace of an EA or TC/EA. LIMS . .
can adjust for an increase [or decrease] in peak area of Area / Amount versus A]]aIYSlS NO A?usled
all peak areas of the same gas type bazed on values of feas
the ratio of the peak area and mass of reference over
time. This nommalization should improve elemental mass
fraction [element concentration] determinations. The user 34.2 Cancel
can select a choice of rearessions (linear, quadratic, Evaluation
logarithmic, or power] to fit their data. The B squared E
value of the fit iz shown, By clicking lmport Adjusted =
Areaz" all of the areas of the selected gas type in the =
imported file will be adjusted uzing the algarithm in the
“Trend line". E
Our Lab ID Regression __ 5
G-240 = *  Linear o
L5
" Quadratic Bt ] -
erifrree " Logarithmic < ¥ “
sotope: 16N .
i PDWE[ 33.6 1 1 1 1 1 1 1
Trend line:
ArcaZAmt = -0.00041 x analysis no + 35.72 4940 4950 4960 4970 4980 4990 5000 5010
Analyses D-4952 to D-5000
& squared: (0.03
Date Our Lab  |Extraction Proc | ¥ial Area M5 Penult | Adjusted
Time 1D 1D Analysiz | Pk |Code| Pos Comment Vs Amt_| Area/Amt Emr Value |AreadAmt| 1G
2006/03/2017:43:59 G-240 D-4352 | 3 | 590 M in atom percer| 38.75 |1.1506( 33.68 0366762 33679 [
2006/03/20 19:25:31 G-240 D-4362 | 3 | 590 M in atom percer| 33.89 |1.1735( 3373 0368188 33739 [T
2006/03/20 21:27.22 G-240 D-4974 | 3 | 590 M in atom percer| 38.72 |1.1515 3363 03685862 33635 [
2006/03/20 23:23:13 G-240 D-4386 | 3 | 590 M in atom percer| 40.09 |1.1834( 3371 0.366EE | 33723 ([T
2006/03/21 01:31:05 G-240 D-4338 | 3 | 590 M in atom percer| 381 |1.1316( 3367 0368813 33688 [T

Fig. B.8.  Area Adjust form for nitrogen-isotope measurements.
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Adjustment for Variation in Atom Fraction with Variation in Amount of Sample

Thig linearity adjust form enables uzers to adjust delta I "
walues far varistion in peak area in case there is a A;i‘:snl'ed
sighificant wariation in delta value with instrument peak - - -
area. Select DuLablD, and Ignore analyses of this Lllleal'lty--Atom Fractlon versus FA“’[!“
OurLablD as desired. Select regression type, and \[J"atl: 1on
trendline and R-squared walue will be shawn Peak Area alues
If desired, DuLablDs can be added to the Table of
References that can be used anly for linearity adjustment
[not for normalization of delta values). Click Special
Features and click Assign Lab References. 0.6
s S
- . LT T
Our Lab 1D Regression < g
G-240 || +| Linear .4 g
" Quadratic W
ko
Isotope: [15N " Logarithmic
" Power 0 !
Trend line {%a):
#[15N]-0.00076 = area + 0.397474 30 40 50
Peak Area
& squared: 0346
Date Our Lab  |Extraction Proc| Wial Area M5 Penult | Adjusted
Time 1D 1D Analpsic | Pk [Code| Pog Comment Vs Amt_| ArealAmt Emr Value | Value |IG
2006/03/20 174253 G-240 D-4552 | 2 | 540 Win atom percer| 32,75 (11506 2362 036E7E2| 0373008 |
2006/03/2019:25:31 G-240 D-4962 | 3 | 540 Nir atom percer| 33.53 (11735 2373 0365188 038007 |
2006/03/20 21:27.22 G-240 D-45374 | 3 | 530 Nin atom percer| 38.72 (11515 3363 0368562 | 0373754 |~
2006/03/20 232313 G-240 D-4386 | 3 | 530 M in atom percer| 40.09 (1.1834| 3371 0.36EEE | 0.378327 ([~
2006/03/21 01:31:05 G-240 D-4338 | 3 | 530 Min atom percer| 381 (11316 3367 0362813 0379564 | [~

Fig. B.9.  Adjustment for Variation in Atom Fraction with Variation in Amount of Sample
form for nitrogen-isotope measurements.

[ ms [

Yalues will be imported for delta 13C of CO2,
Yalues will be imported for detta 15N of M2,

[ OK ] ‘ Cancel |

Fig. B.10. Import results dialog box.

[ ms (e |

\ LIMS has imported 196 records from 294 spreadsheet rows.

Analyses D-4952 through D-5000 have been successfully imported,

Fig. B.11. Import summary dialog box.
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B.3 Viewing and Editing Atom Fraction Analyses

To demonstrate how LIMS stores delta values versus atom fractions:
1. Click “View / Edit Information about Samples Analyses” on the LIMS main page to
open the Add or Edit Analyses form (Section 27).

2. Click “List” to display the most recent analyses (Fig. B.12).
3. Select the most recent atom fraction (peak number 3 of analysis D-5000 having a

procedure code of 590) (Fig. B.13). Note that a penultimate value of 0.369153 is shown
for the nitrogen-isotope measurement having a procedure code of 590.
4. Click “Close” to return to the main menu.

— —
-

Add or Edit Analyses

it |
ﬂgsix

eak | Date/Time Analyzed QuwiLablD | Procedurs Estraction |0 Ref Part Arnount | Corment | Delta [Penulti

Fi
[-4333 4 3212006 124018 A6 | G-1034 185 CF Area 1] 30347 M in atom| 197.3
[-4934 3 WA S2006 1205028 AWM | G-1035 290 «[15M], atom fract 0 2964 M in atom 7.77E336
[-4334 3 20068 120028 AW | G-1035 185 CF Area 0 2964 M in atom 23.9
[-4934 4 IAS2006 126028 AW | G-1035 356 CF, EA, Delta 13C 1] 2964 M in atom | 79.424
[-4334 4 20068 120028 AW | G-1035 185 CF Area 0 2964 M in atom 189.8
[-4995 3 32142006 1:00:37 AWM | G036 590 [15M], atom fract 1] 30037 Min atom| 4571917
[-4335 3 3212006 100037 Ak | G036 185 CF Area 0 30037 Min atom| 26.4
[-4995 4 32142006 1:00:37 AWM | G036 386 CF, EA, Delta 13C 1] 30037 (M in atam| 132923
[-4395 4 32142006 1:00:37 AM | G-1036 185 CF Area 0 30037 Min atom| 193
[-4336 3 3212006 1:10:46 Akd | G-1037 590 #[15M), atom fract 1] 202 M in atom| 5263931
D-4396 3 IAS2006 104B AM | G037 185 CF Area 0 M in atom 191
[-4336 4 3212006 1:10:46 Ak G-1037  3BECF, EA, Delta 13C 1] M in atom| B1.675
D-4996 4 IAS2006 1046 AM | G037 185 CF Area 1] M in atom| 1989
[-4337 3 2006 120060 AM | G-1038 530 [15M], atorn fract 0 M in atom E.757185
[-4997 3 322006 120060 AWM | G-1038 185 CF Area 1] M in atam| 24
[-4337 4 2006 120060 AM | G-1038 356 CF, EA, Delta 13C 0 M in atom 54.066
[-4997 4 322006 120060 AWM | G-1038 185 CF Area 1] M in atam| 1909
[-4393 3 A 2006 12105 AM | G-240 290 «[15M], atom fract 0 M in atom 0368813
[-4338 3 3212006 1:31:05 40 | G-240 185 CF Area 1] M in atom| 38.1
[-4393 4 A 2006 12105 AM | G-240 356 CF, EA, Delta 13C 0 M in atom 15.2349
[-4338 4 212006 1:31:00 40 | G-240 185 CF Area 1] M in atom 111.6
[-4339 3 IAS2006 14114 A | G241 590 »[15M], atom fract 1] M in ataom| 036248
[-4339 3 IAS2006 141148 | G2 185 CF Area 0 M in atom 225
[-4999 4 IAS2006 14114 A | G-24 386 CF, EA, Delta 13C 1] M in atam| 7933
[-4339 4 IAS2006 141148 | G2 185 CF Area 0 M in atom 1553
D-RO00 3 3242006 1:51:23 AM | G100 590 [15M], atom fract e 1] M in atom | 0.389153
D-5000 3 IA2006 1:51:23 AM | G100 185 CF Area 0 M in atom 41.9
D-5O00 4 1] M in atom| 10.994

4

3/21/2006 1:51:23 &4 | G-1001
D-5000 3/21/2006 : | G-1001 M in atorn| 138

Fig. B.12. Most recent analyses shown with the Add or Edit Analyses form.
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Add or Edit Analyses

Edit | Hew Analysis Hew Peak

Hew

Range of Masz Spec Analyzes for List
f+ Lazt 1000 analyzes
¢ Lazt 10000 analyzes

Our Lab ID

Prefix

C -» Cartbonates
G -» General

D!

M -» Mitrogen
R -» Reference
5 - Sulfur
W-x W ater

Sample: {1001

TN

Sample Information

Mass Spec: |D - Diana [

Subritter: [T ezt

Date: [5/1/2017

Sample ID: |Peach

M edivim: |1 55 -» G [13CEx(15M]] 13C & =15

Analyziz Information

Analyziz #: 5000 Peak #: |3 # of Peaks: |2

Extraction D |

Reference: |I:|

‘fial Position:
Amount: |2 0381 Armount Unit: {mg

Date/Time: |3/21/2006 1:51:23 AM

Comrnent: [N in atam percent

Procedure Information

lsatope: [15M [
Procedure: |EEIEI I LIMS  =[15M], atorn fraction for trace] |
Fenult. % alue: W
Errar: | [
lgrore: [~
Blark Com: | Exp. Coef: [1.000000
Howrly Carr: Add. Corr:

Linearity Adjustment

kM ethod:

[rate: |

Previous Penultimate Delta:

Fig. B.13.

B.4 Normalizing Atom Fraction Values

The next step is to normalize the results:

Add or Edit Analyses form showing "°N fraction from a tracer study.

1. Click “Apply Data Normalization” on the LIMS main page.
2. Select “D (Diana) for 15N for the mass spectrometer and isotope.
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3. Click “Query” and the Data Normalization form appears as shown in Figure B.14.

4. Double-click the last analysis having a “+” symbol after the Our Lab ID in column 4
(Analysis D-5000 having peak number 3) and LIMS prompts that it will determine best
fitting normalization equation coefficients (Fig. B-15).

Data Mormalization
Chooze Masz Spectrometer and lzotope |D [Diana] far 15M E|

'Right’ mouse button information available i 1
furg-::ulumns with blue column headings. SaislEes lrum_|45|:||:| tu'|5DDD
Analysis |Pk| Date/Time |l]ur Lab ID| Vial Pos | Ref | Correction Coefs | Range
[-497a 3| 2006/03/20 220758 G-1027 + 1] 1.0000a, , .
[-4978 4 | 2006/03/20 220753 G-1021 0 1.00000, ,
[-4979 3| 2006/03/20 221808 G-1022 + i 1.00004, . .
[-4979 4| 2006/03/20 221808 G-1022 0 1.0000a, , .
[-4320 3| 2006/03/20 222818 G023 + 1] 1.00000, ,
[-4330 4 | 2006/03/20 222818 G-1023 1] 1.00000, .,
[-4931 3| 2006/03/20 223827 G-1024 + 1 1.00004, , .
[-4331 4| 2006/03/20 223827 G-1024 0 1.00000, ,
[-4932 3| 2006/03/20 22 48:536 G026 + 1] 1.00000, .,
[-49a32 4 | 2006/03/20 224836 G-1025 0 1.00004, , .
[-4923 3| 2006/03/20 225845 G-1026 + 1] 1.0000a, , .
[-4933 4 | 2006/03/20 2258:45  G-1026 0 1.00000, ,
[-4934 3| 2006403420 230855 | G-1027 + i 1.00004, . .
[-4924 4| 2006/03/20 2208:55  G-1027 0 1.0000a, , .
[-4985 3| 200640320 2319:04  G-1028 + 1] 1.00000, ,
[-4335 4 | 2006/03/20 231304 G-1028 1] 1.00000, .,
[-4936 3| 20060320 222913 G-240 + 1 1.00004, , .
[-4336 4| 2006/03/20 222913 G-240 0 1.00000, ,
[-4937 3| 200640320 233923 G241 + 1] 1.00000, .,
[-4937 4 | 2006/03/20 223923 G-241 0 1.00004, , .
[-4923 3| 2006/03/20 2249.32 G029 + 1] 1.00000, ,
[-4928 4 | 2006/03/20 2349.32  G-1029 0 1.00000, ,
[-4939 3| 2006/03/20 235941 G-1030 + i 1.00004, . .
[-4929 4 | 2006/03/20 225941 G-1030 0 1.0000a, , .
[-4990 3| 200640327 000950 G103 + 1] 1.00000, ,
[-4390 4 | 2006/03/27 000350 G-1031 1] 1.00000, .,
[-4991 3| 200640327 0020000 G-1032 + 1 1.00004, , .
[-4391 4| 2006/03/27 00:20:00  G-1032 0 1.00000, ,
[-4932 3| 2006/03/27 003003 G-1033 + 1] 1.00000, .,
[-4992 4 | 200640327 0030008 G-1033 0 1.00004, , .
[-4993 3| 2006/03/27 004018 G-1034 + 1] 1.00000, ,
[-4993 4 | 2006/03/27 004018 G-1034 0 1.00000, ,
[-4994 3| 2006403421 O0:R0:28  G-1035 + i 1.00004, . .
[-4934 4| 2006/03/27 00:B0:28  G-1035 0 1.0000a, , .
[-4395 3| 200640327 0N:00:37  G-1036 + 1] 1.00000, ,
[-43935 4 | 200640327 0:00:37  G-1036 1] 1.00000, .,
[-4996 3| 2006/03/27 01046 G037 + 1 1.00004, , .
[-4396 4| 200640327 0110048 GA1037 0 1.00000, ,
[-4937 3| 200640327 01:20065  G-1038 + 1] 1.00000, .,
[-4997 4 | 2006/03/27 0N:20065  G-1038 0 1.00004, , .
[-4993 3| 200640327 013105 G-240 + 1] 1.00000, ,
[-4994 4 | 20060327 01305 G-240 0 1.00000, ,
[-4999 3| 2006403427 01: 4114 G241 + i 1.00004, . .
[-4939 4| 200640327 01:41:14  G-241 0 1.0000a, , .
D-5000 3| 20060327 01:51:23  G-1001 + 1] 1.00000, , .
D-5000 4 2006/03/21 01:51:23 | G-1001 0 1.00000

Fig. B.14. Data Normalization form for "°N.
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LIMS

S5

Will determine best fitting normalization equation coefficients.

Fig. B.15. Normalization Equation Coefficients form dialog box.

9.

Click “OK” and the Normalization Equation Coefficients form appears as shown in
Figure B.16.

All of the controls, including those for blank correction, drift correction with time, and
nitrogen mass fraction (concentration) function the same as for delta values

(Section 24), except that six-digit values generally are displayed and used for
calculations. Click the “Use Linear Drift Correction” check box to perform drift
correction with time and the entries in the “Final Delta” column are updated.

Select “All References” in the “Show” panel if not already selected.

Select “On” for “Nitrogen Mass Fraction (Concentration) Calculations” and the entries
in the “w(N) (%) column are populated.

Click “Apply Normalization” and the results are normalized (Fig. B.17).

10. Click “Close” and “Close” to return to the main menu.

This completes the normalization of nitrogen-isotope results expressed as atom fractions.
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Mormalization Equation Coefficients

[ [Diana] for 151 [D-1.000 to 0-5000 003 Ignore Some Deltas | Iqnore AT Deltas | Print
—Show ____________ _ HNitrogen Mass Fraction [Concentration] Calculations — Mormalization
~  Ore Reference o+ [ff (From Blank o mg/v's ~  Momnalize with This Reference: I:EI "True' v alue
Caorrections and . - )

" All References " On Table of Refs) m: *  Mormalize with All References Multiple: Peaks/Analysiz

tdean Intermediate Delta:
* Al Analyses Drift Correction with Time A Squared |0,918853 [FDr + Blank + Hawrly Carr)
- ?!:Chenp?I}ESI?SHefs ’T_ Wee Lineer Lt Loms(on %o / hr [ Force Exp Coef ko 1.00000 Std Dew:

Mormalization Equation Coefficients

— Blank Cormrection

& MNone Propozed Accepted
~ |:| Mean Daltar 'E:Z EDEF_: 1.07333 Apply 1.00
i o [-0.029934 % Hormahzation ,7 oy
" Use These Values: Mean frea: l—
‘Right' mouse button info available for columns with blue column headings.

Date Our Lab |Extraction Proc | Vial Area| wiM] |IG |M5| Prev Penult | Blank (Howly | Expans | Add | Final -

Time 1D 1D Analysiz | Pk [Code| Pos |Comment|{Amt| Vs [%] [Cn|Emr| Delta Yalue | Com Comn Coef | Corr | Yalue |I1G
2006/03/2017:43| G-240 D-4952 3| 590 Min atom g 1.15] 38.8 | 036676 1.0733349-0.02990.3683722
2006/03/2017:54 | G-241 D-4953 3| 590 Minatom g 277 | 24 | 036029 1.0733349-0.02990.356778 [~
2006/03/2018:04 | G-1001 D-4954 3| 590 Min atom g 2.04 | 40.7 | 0.36807 1.0733349-0.02950.380128
2006/03/2018:14 | G-1002 [-4955 3| 590 Min atom g 2.99 | 24.6 | 81077 1.0733349-0.02948.67234 -
2006/03/2018:24 | G-1003 D-4956 3| 590 M in atom g 3.06 | 17.8 | 727093 1.0733349-0.0299 7. 77427 -
2006/03/2018:34 | G-1004 D-4957 3| 590 M in atom g 2.90 | 25.3 | £.08743 1.0733345-0.02936.50398 -
2006/03/2018:44 | G-1005 D-4958 3| 590 Min atom gf 311 19.2 | £.4981 1.0733344-0.02996.5447 -
2006/03/2018:55 | G-1006 [-4953 3| 590 Min atom g 3.08 | 27.7 | 8.9183 1.0733345-0.02999.54239 -
2006/03/2013:05 | G-1007 D-4960 3| 590 Min atom gf 2.93 | 19.6 | 5.809 1.0733345-0.029%6. 20607 -
2006/03/2013:15 | G-1008 D-4961 3| 590 M in atom g 316 | 20.4 | 7.7806 1.07333459-0.02948.32125 -
2006/03/2013:25| G-240 D-4962 3| 590 Min atom g 1.17 | 39.6 | 036813 1.0733349-0.02990.365257 [~
2006/03/2013:35 | G-241 D-4963 3| 590 Minatom g 289| 25 | 036205 1.0733349-0.02990.358667 [~
2006/03/2013:45 | G-1003 D-4964 3| 590 M in atom g 3.01 ] 181 | £.01554 1.0733345-0.0296. 42718 -
2006/03/2013:55 | G-1010 D-4965 3| 590 M in atom g 3.03 ] 39.8 | 1212599 1.0733345-0.023412.9853 -
2006/03/20 20:06 | G-1011 D-4966 3| 590 Min atom g 3.03] 21.3 | 4 EE42 1.0733345-0.02394. 5763 o (=
Record: M < 10ofd9 | b M G Mo Filler | Search ' T

Fig. B.16. Normalization Equation Coefficients form displaying nitrogen-isotope values as atom fractions. Six-digit final values are
shown. Note that the nitrogen-15 fraction, x("°N), of G-1009 is nearly 13 percent.
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Mormalization Equation Coefficients
D [Dianal for 15N [D-1.000 to D-5000.003 Ignore Some Deltas | Ignore ATl Deltas | Print | Close
—Show ______________ _ HMitrogen Mass Fraction [Concentration] Calculations — Mormalization
i O oo oo 00078 mgve | Namloewit ThisFelwercs [ L] Twevabe[
DneHeference [——— . Y MNaormalize with This Reference: - True Valu-e
fo Al Heferences 9 & On Table of Refs) n:j 10 *  MNomalize with All References Multiple Peaks/finalysis
Mean Intermediate D lta:
i Al Analyzes Drift Correction with Time A Squared |0.938531 [PDr + Blank + Haurly Coarr]
e Eefgé{ P Use Linear Dit Conection [G0007588 %/ 'gpr [ Force Exp Cosf to 1.00000 Sdbev [
_ Blank Comection Normalization Equation Coefficients —
& None Proposed Accepted
Exp Coef:  |1.08726 1.06726
* [ [-] Mean Delta ,qd': Cor [0.0268914 % Horm Roation %
o -0 -0.0268914
" Usze Theze Values: tean drea: l—
‘Right® mouse button info available for columns with blue column headings. v v
Date Our Lab |Extraction Proc | Vial Area| wiM] |IG |MS5| Prew Penult | Blank (Hourly | Expans | Add | Final
Time 1D 1D Analysis | Pk |[Code| Pos [Comment|Amt| Vs | [¥] [CnjEr| Delta | Value | Corr | Corr | Coef [Comr | Value [IG | |
2006/03/2017:43( G-240 D-4952 3] 5490 Minatom g 1.15[ 388 473 | 036676 ] 1.0672619-0.02640.364537 [
2006/03/2013:25( G-240 D-4962 3] 590 Minatom [ 117 [ 396 ] 473 [I 036813 -0.00034[1 0672619-0.026q0365701 1 ||
200B/03/20 21:27 |  G-240 [-4574 3] 540 Minatorn [ 115] 387 | 477 |l 036856 0000747 06726190.02690365669 [ [ |
200B/03/20 2329 G-240 [-4988 3] 540 Moinatorn [ 119 401 | 478 |l 0.366EE 0007151 .06726190.02690363203 — [ |
200603421 01:31 | G-240 [-4958 3] 540 Minatorn [ 113381 [ 478 |l 036881 -0.00156(1.0672614-0.02640.36506 ]
2006/03/20 1754 G-241 D-4953 3] 5490 Himatorn [ 277 24 | 1.23 |l 036029 -0.00003(1.0672619-0.02690.3576 ]
2006/03/2019:35( G-241 D-4963 3] 5490 Himatorn [ 289 25 | 1.23 |l 036205 000037 |1.06726190.02690359116 | [ |
2006/03/20 21:37 | G-241 D-4575 3] 5490 Himatorng 3 [254] 1.2 |l 036273 0.00078(1.0672619-0.02600 353404 [ [ |
2006/03/20 2333 G-241 D-4987 3] 5490 Minatomg 292 243 118 (] 036173 -0.007118{1.0672614-0.02640.35791 ]
2006/03/21 01:41 | G-241 D-4939 3] 5490 Minatom g 268|225 119 (] 036248 0007591 06726 00260 3meErs [ |

Fig. B.17. Normalized, drift corrected nitrogen-15 fractions. All 10 references are shown. Mass fractions of nitrogen, w(N), have
been calculated by enabling mass fraction calculations in the “Nitrogen Mass Fraction (Concentration) Calculations”
panel.
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B.5 Evaluating Atom Fraction Data of Samples in Progress

To evaluate the atom fraction data, which were normalized in the last section:

1. Click “Evaluate Samples in Progress” on the LIMS main page and the Evaluate
Samples in Progress form will open. This form is discussed in detail in Section 25.

2. Select “G” for the “Prefix” if not already selected.

3. Select “15N” for the “Isotope” and the “From” and “To” fields will be filled with “240”
and “1038,” respectively.

4. Click “Query” and the Evaluate Samples in Progress form displays the results of the
first Our Lab ID in the range, G-240 (Fig. B.18).

The Evaluate Samples in Progress form (Fig. B.18) functions the same for mass fraction values
as for isotope-delta values. The mean of all x(15N) values is labelled “Mean 1 (0.364835). The
“Mean 2” value is determined by removing the furthest outlier and recalculating the mean and
standard deviation. Clicking one of the “IG” check boxes will cause LIMS to update the “Atom
Fraction”, “Mean 17, “Std Dev 17, “Mean 2”, and “Std Dev 2” fields. Clicking one of the “IG
Cn” check boxes will cause LIMS to update the mean mass fraction (concentration) value.
Clicking “Add Ethereal” enables a user to add a value using the Ethereal mass spectrometer
(Section 25.4). If a sample was previously stored and is no longer in the Samples in Progress
table, one can click “Retrieve” to add the sample to the Samples in Progress table with the
“Isotope” currently selected. Clicking “Print” generates a “Print Samples in Progress” report
(Section 26) of all samples in the Our Lab ID Range having the specified “Isotope.” Caution is
advised in clicking “Print” because the number of pages printed can be large, depending upon the
size of the Our Lab ID Range. Users may prefer to use the Print or Export Samples in Progress
form (Section 26) because it is more flexible; for example, it allows users to print or export
analyses from a single mass spectrometer to an Excel file. Clicking “Calc Amt” opens a dialog
box (Fig. B.19) showing the amount of sample needed to create sample peaks having selected
peak areas.

A Helpful Hint: Many of the fields (text boxes) in LIMS forms allow users to copy and paste
their values. For example, in Figure 25.3 one can copy and paste values of the “Mean 17,
“Mean Final Delta”, “Mean Mass Fraction Carbon”, “From”, “To”, and other fields.
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Evaluate Samples in Progress

{3 M > Nitrogen
i) B -» Reference
205 - Sulfur
1w - Water

From: | 240 To: W

Subm Date: |5/1/2017

Submitter: | R eference

Medium: 155 > G [13C&x[15M)] 13C & #(15

Mean Mass Frachon Mitrogen

List | 14|« |»|m| | Add Ethereal | Retrieve | Delete | Primt | Calc Amt | Close
Isotope Our Lab ID Range Sample Information Results
e Prefix Our Lab 1D |G—24ﬂ == Atom Fraction: [0.364835 %
{0 C -+ Carbonate == Mean 1: Sid Dev 1
(915 - General Sample ID: | atrapine, M az a mole fraction san 1: |0.364835 ev 1:|0.0010306
O d = Julian + Mean 2: |0 265244 Std Dew 2: |0.000553

- 175 =
‘Right' mouse button information available for columns with blue column he*ngs. *
Extraction Proc | Vial G Area| wiM] [IG| M5 | Penult | Blank |(Hourly | Expans | Add Final
D ate 1D Analysziz | Pk [Code| Pos |[Comment cht |[Amt| Ws | [¥] |[Cn| Ern | Value Cornr | Comr Coef Corr Value G
342042006 D-4952 | 3 | 5490 M in atom pe[— (115|388 | 4.78 | 0366752 0.00 1.0672615-0.026890, 36454 r
3/20/2006 D-4962 | 3 | 590 M in atom pe[— (117|396 | 4.79 ([ 0368188 -0.000341.0672615-0.026890. 3656593 -
342042006 D-4974 | 3 | 5490 M in atom pe[— (115|387 | 477 | [0.368562 -0.000741.0672619-0.026890. 365671 r
342042008 D-4986 | 3 | 590 M in atom pe[— (1.9 401 | 4.78 | [.36EGE -0.0071715(1.0672615-0.026890. 363203 -
342172006 D-4338 | 3 | 530 M in atom pe[— (1.3 381 | 478 | 0368813 -0.001561.0672615-0.026890. 365064 -
Fig. B.18.  Evaluate Samples in Progress form with nitrogen-isotope values shown as '°N atom fractions.
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[ ms (|

& From analysis D-4952 (peak number 3), the following amounts of
¥' sample are needed to produce the respective peak areas.

Amounts are approximate and do not take blank correction into

account.

To calculate amounts from a different analysis, check the IG check box

of each analysis to be eliminated from the query, and then click Calc

Amt again.

Area  Amount of sample

10 0.297

20 0.593

40 1.186

50 1.483

60 1.779

70 2,076

a0 2,372

a0 2.669

100 2.965

110 3.262

120 3.559

130 3.855

150 4,445

200 5931

250 7414

300 8.596

Fig. B.19. Dialog box showing the amount of sample needed for selected values of peak area.
This dialog box is displayed by clicking “Cal Amt” on Evauate Samples in Progress
form.

B.6 Printing and Exporting Atom Fraction Values of Samples in Progress

The Print or Export Samples in Progress form discussed in Section 26 can be used to print a
report of atom fraction data, such as shown in Figure B.20 or to export Excel files. Two
examples Excel files (“G-240--G-1038 15N _BriefSummary.xIsx” and

“G-240--G-1038 15N.xIsx”) are found in the folder named “Appendix B” in the files that
accompany this manual.
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Samples in Progress for 15N 5/13/2017 12:28:32 PM
Between G-240 And G-240
Vial Proc MS Penultimate Blank Hr Exp Add Final
Date Analysis Pk Position Code Error Delta Carr  Corr Coef Corr Delta Iz

G-240 Reference  atropine. N as a mole fraction 155 --> G [13C&x(15N)] 13C & x(15N) 15N ¢
3/20/2006 D-4952 3 590 0.366762 0.00 1.06726154 -0.0268914 0.36454
3/20/2006 D-4962 3 590 0.368188 -0.000341.06726154 -0.0268914 0.363699
3/20/2006 D-4974 3 590 0.368562 -0.000741.06726154 -0.0268914 0365671
3/20/2006 D-4986 3 590 0.36666 -0.001151.06726154 -0.0268914 0363203
3/21/2006 D-4998 3 590 0368813 -0.0015€1.06726154 -0.0268914 0365064

Mean 1 = 0.364835 Std Dev 1 = 0.0010306 Mean Final Delta = 0.364835

Mean 2 = 0.365244 Std Dev 2 = 0.000553

Fig. B.20. Example of the Print Samples in Progress Report for atom fraction data.

B.7 Storing Atom Fraction Results to Projects

Users store sample results to projects with the Store Sample Results to Projects form
(Section 28). To demonstrate this process for atom fraction data:
1. Click “Store Sample Results to Projects” on the LIMS main page.
Select G for the “Prefix.”
Select “15N” for the “Isotope.”
Click the “Store Single Analysis” check box.
Enter “1001” in the “From” field.
Enter “1038” in the “To” field and the form appears as shown in Figure B.21.
Click “Store” and LIMS stores the data to projects and displays a completion dialog box
(Fig. B.22). This may take a minute.
8. Click “OK” and “Close” to return to the main page.

Nk wd

This completes storing of these atom fraction results. An example of the Samples form
(Section 8.3) for sample G-1010 is shown in Figure B.23. Clicking “Print Project” prints a
project report (Fig. B.24).

The Add Stored Samples Back to In Progress form (Section29) functions the same for samples
have isotope-delta values and atom fraction values.
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Store Sample Results to Projects

Izotope

[E

Preferences

Store Single Analysiz

Staring Samples in Progress saves the delta value of a zample for the selected izotope to
the Table of Samples. Select a range of zamples to store by entering the Our Lab 1D,
which congigts of a letter prefis and the integer zample numbers, and select the izotope.

Our Lab ID

Prefix

C -» Carbonates
3 -» General

J == Julian

M - Mitragen

A -» Reference
S -» Sulfur

W - atker

R R I B B

From:[1001 |toz[1038 |

Close

A

Fig. B.21. Example of the Store Sample Results to Projects form for storing atom fraction

data.

|

I —

Prefix

Status

Storing Samples in Progress

Abort

Storing sample G-1038

LMs S5 )

" C - Carbonates
& - General
0 Julian

N = Nitrogen
" R -» Reference
5 Sulfur

" Wi > water

me[T00T | to:[1038

b

Done Storing Samples in Progress.

Fig. B.22. Store Sample Results to Projects completion dialog box.
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Samples

List ||4|4| 1010 r|>|| Edit | Analpses = Print Project

Copy |Eluse .TES

Our Lab ID:|G-1010

Mediurn: |155 ~» G [13CE=(1EM]] 13C &

Last Edit:|5/13/2017 1:02:01 PM

Low Analyziz 13C
Procedure:| [
Comment: |
Delta| %o
High Asnalpsiz 150

Procedure:| 530, #[15M). atom fraction | w |

P azs Frau:tN:|1_E!? %
{15N}[T2 3142 %

Sample 10 ‘Tr-EI

User Def Caption 2: |

IUzer Def Caption 3: |

User Def Caption & |

User Def Caption 5: |

IUzer Def Caption B: |

Caption 7: |

State/Province: [000 > , Unknown

Country: |US -> United States o

Collection D ate: |

End Callection D ate: |

Fig. B.23.

Example atom fraction data on the Sample form.
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Submission: 5/1/2017 Test G-1001 to G-1038 5/13/2017
Medium: 155 --> G [13C&x(15N)] 13C & x(15N) 15N enriched
Plupose: Demo for importing using x(15N) values in tracer studies
Location:
o13C in % 15 in ©
Collection VPDB» 00 X( N)’ In /0
Sample ID: Date Our Lab ID Value Comment Value Mass Fraction N
Peach G-1001 0.36561 2.83 %
Tr-1 G-1002 8.62604 1.17 %
Tr-2 G-1003 7.73301 0.82 %
Tr-3 G-1004 6.46987 1.24 %
Tr-4 G-1005 6.90807 0.88 %
Tr-5 G-1006 9.49101 1.27 %
Tr-6 G-1007 6.17255 0.95 %
Tr-7 G-1008 8.27672 0.92 %
Tr-8 G-1009 6.39325 0.85%
Tr-9 G-1010 12.9142 1.87 %
Tr-10 G-1011 4.95053 1.00 %
Fig. B.24.  Portion of a project report having atom fraction data.




B.8 Track My Lab QA/QC

Users can use the Track My Laboratory QA/QC form to evaluate laboratory performance of
atom fraction measurements. Figure B.25 displays an example evaluation.

Save DA/OC Data as Excel File

15N Atom Fraction versus Time

2005/05/14  2009/05/14  2013/05/14  2017/05/14
0.6 1 1 ]

0.5 -

0.4

5/14/200

%]

0.3 -
5/13/201

=

15N Atom Fraction, in %

0.2 -

I | | Rttt il
I 2
n I

Fig. B.25. Example atom fraction data evaluated with the Track My Laboratory QA/QC form.
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Appendix C Editing and Adding Procedures
C.1 The Procedure Codes form

Procedure codes are numerical values assigned to analytical methods by which samples are
converted into gases (or equilibrated with gases) and (or) introduced into the mass spectrometer
for analysis (see Section 6 and especially Section 6.4). This example assumes that the reader is
using the same backend database as used in Sections A.1 and A.2. If needed, instructions for
connecting to a different backend database are provided in Section 4.4. To open the Procedure
Codes form:

1. Click “Special Features” and then “Procedures” and LIMS will display the message in

Figure C.1.
2. Click “OK” to open the Procedure Codes form (Fig. C.2).
3. Click “List” to display procedure codes shown in Figure C.3.

LMs S
Valid procedure codes are:
Other 100-199
ZH 200-299
13C 300-399
335 400-499
15N 500-599
245 600-699
170 700-799
180 (H20) 800-809
180 (other) 810-899
365 900-999
TLi 1000-1099
11B 1100-1199
305i 1200-1299
37cl 1300-1399
14C 1400-1499
3H 1500-1599
3He 1600-1699
4He 1700-1799
3BAr 1800-1899
40Ar 2000-2099
21Ne 2100-2199
22Ne 2200-2299
81Br 2300-2399
86Kr 2400-2499
UserDeflsotopel 2500-2539
UserDeflsotope? 2600-2689
CFC-11 2700-2799
CFC-12 2800-2899
CFC-113 2900-2999

L 4

Fig. C.1.  LIMS dialog box upon clicking the “Procedures” button.
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L%

Procedure Codes

List | <]« 70 »m|

Add Delete Close

Samples are prepared and analyzed uzing zet analytical methodz or procedures.
After a new procedure iz added, it must be linked with media using the low procedure code

or high procedure code forms. Select Special Features from the Main Menu, and select
Low Procedurez or High Procedures.

General Information

Code: [0 Last Edit: |7/1/96 10:27:03 &M

Description: |M./A

Amount of Sample: :l

|zotope Code: El

Fig. C.2. Procedure Codes form.

Procedure Codes —

List L0 M

160 --» Contamination

167 > lon gauge [zample)

162 -» lon gauge [standard)

163 --» Major ion beam [zample]

164 --> Major ion beam [standard)

165 - Yield

166 --» Std Dev, Low Procedure

167 -» 5td Dev, High Procedure

185 --» CF Area

187 -» H mazs fractioh [concentration)

188 - 0 mass fraction [concentration)

189 > C mass fraction (concentration)

190 --» M mazs fraction [concentration)

191 -» 5 maszsz fraction [concentration)

192 --» Delta 2H received unexpectedly
193 > Delta 13C received unexpectedly
195 > Delta 15M received unexpectedly
196 > Delta 345 received unexpectedly
197 > Delta 170 received unexpectedly
198 > Delta 120 received unexpectedly
200 --= DI, Delta 2H

207 > DI, 2 mL, 30 deq.. Pt equil., Delta 2H
208 - 1 uL Laszer Spec, Delta 2H

210 - DI, Zn reduchion, Delta 2H

220 - Ol, U reduction, Delta 2H

228 > DI, combusz. & U reduction, Delta 2H
240 = CF, Delta 2H

247 - Puralysis converted to HZ, CF, delta H-2
245 > CF, HZ gaz, Delta 2H

250 > CF, TC/EA, Delta 2H

300 --> DI, Gazeous carbon dioxide, Delta 13C

Fig. C.3. Procedure codes shown by clicking the “List” button.
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Procedure codes 200-299 are designated for performing 6°H analyses, all of which have isotope
code 2 (Table 6.1). Procedure codes 300-399 are designated for performing 6'°C analyses, all of
which have isotope code 3. Dividing the procedure code by 100 and taking the integer yields the
isotope code. Although most procedure codes identify a specific analytical method, those with
values between 100 and 199 indicate a quantity being measured, not an analytical method. For
example, procedure codes 187191 are hydrogen, carbon, nitrogen, sulfur, and oxygen mass
fractions (concentrations), respectively (Fig. C.3). Code 185 is used in LIMS to store continuous-
flow areas. Sometimes upon importing analytical results, an unexpected isotope-delta value is
provided. For example, a spreadsheet might contain both a 6"°C and 6'*0 value of a graphite
sample analyzed with an EA. LIMS knows that a graphite sample has no oxygen, and the §'*0
value is a result of the reaction of the graphite with oxygen to produce carbon dioxide. LIMS can
assign the unexpected 6'*0 value a procedure code of 198 if desired (see Section 13.1).

In addition to the procedure code, the Procedure Codes form (Fig. C.3) also has fields for the
procedure description, amount of sample, and the isotope code. The procedure description is
editable. The amount of sample is for the user’s information and this field is not used in LIMS.

C.2 Editing Procedures

To edit a procedure:

1. Navigate to the procedure code that needs to be edited. For example, navigate to
procedure code 890 (DI, N-bearing material, Delta 180) shown in Figure C.4.

2. Click “Edit.”

3. Replace the existing description “DI, N-bearing material, Delta 180 by “DI, N- and O-
bearing material, Delta 180 to indicate that the material has both nitrogen and oxygen
in it.

4. Click “Save” to complete editing of this procedure.

General Information

Code: 230 Last Edit: |7/1/96 10:27.03 AM

Descriptior: |D1, N-bearing material, Delta 180

Amourt of Sample: | |

lzotope Code:

Fig. C4.  Procedure Codes form for code 890.
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C.3 Adding Procedures

This demonstration assumes that the reader is using the same backend database as used in
Sections A.1 and A.2. If needed, instructions for connecting to a different backend database are
provided in Section 4.4. In Appendix A.2, an example was given in which a medium for a tracer
test using heavy water was added (medium 99 with description “water, x(2H) enriched & O”). A
procedure code for the hydrogen-isotope measurement needs to be added:

1. On the main page of LIMS click “Special Features,” if the Special Features window is

not already open.

2.  Click “Procedures” and LIMS will display the message in Figure C.1.

Click “OK” to open the Procedure Codes form (Fig. C.2).

4. Click “List” to review the procedure codes for hydrogen, which range from 200 to 299
(Fig. C.3), and search for a code that is not used. Procedure code 260 is available, so it
can be used for the new hydrogen-isotope procedure.

5. Click “Add.”

6. For the “Code” field enter 260 and LIMS will prompt “You are entering a procedure
code for 2H” when you click the “Tab” key or the “Enter” key on the keyboard.

7. Click “OK.”

8. For the description field, enter “2H fraction of water (atom fraction in percent), x(2H).”

9. Click “Save” to create new procedure 260, x(*H) of water (Fig. C.5).

10. Click “Close” to return to the main page.

[98)

i “h

Procedure Codes

List ||« 8 »|m] Edit Add | Delete | Close

Samples are prepared and analyzed uzsing set analytical methods or procedures.
After a new procedure iz added, it must be linked with media using the low procedure code

ar high procedure code forme. Select Special Features from the Main Menw, and zelect
Low Procedures or High Procedures.

General Information

Caode: [260 Last Edit: |2/15/2017 £:42:37 PM

Description: |2H fraction af water [atom frachion in percent], #[2H]

Amourt of 5ample: | |

|zotope Code:

L A

Fig. C.5. New procedure code 260, *H fraction of water for tracer samples.
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C.4 Deleting Procedures

Procedure codes can be deleted only if they have not been used in tables in LIMS other than the
table of procedure codes. LIMS will alert the user if a procedure code cannot be deleted.

C.5 Linking Procedures to the Low or High Isotope of a Medium—The Low Procedure
Codes form and the High Procedure Codes form

As discussed in Section 6, media can have either one or two isotopes. The isotope with the lower
isotope code (see Table 6.1 for isotope codes) is termed the low isotope. If a medium has a
second isotope, it is the high isotope. As shown in Table 6.5, a nitrogen-isotope procedure code
might be either a low procedure or a high procedure, depending upon the medium. For dissolved
nitrate (medium 55), a 5'°N measurement (procedure code 587) would be a low procedure.
However, for a carbon- and nitrogen-bearing material (medium 26), a 6'°N measurement
(procedure code 584) would be a high procedure.

In order for LIMS to know whether an isotope measurement result should be stored in the low
isotope field or the high isotope field of a sample (see panels labelled “Low Analysis” and “High
Analysis” in Fig. 7.36), each procedure code needs to be linked to a medium as a low procedure
or a high procedure. This linking is accomplished with the Low Procedure Codes form and the
High Procedure Codes form. For example, click “Special Features” and “Low Procedures” to
open the Low Procedures form, click “List,” and navigate to the record “L(587), 55 --> N[NO3]
dissolved nitrate” to see the linkage between the low isotope of medium 55 and the "°N
procedure code 587, “CF, Denitrifier Method, P. aureofaciens, N-15" (Figs. C.6 and C.7). To
view the linkage between the high isotope of medium 55 (isotope code 8, 6'°0) and a procedure
code for 0'%0, close the Low Procedure Codes form and open the High Procedure Codes form by
clicking “High Procedures.” Click “List” and navigate to “H(889), 55 --> N[NO3] dissolved
nitrate” to show the linkage between the high isotope of medium 55 and the 'O procedure code
889, “CF, Denitrifier Method, P. aureofaciens, O-18” (Fig. C.8).

C.6 Editing Low and High Procedure Codes forms

Commonly there is more than one procedure code for a medium. For example, for gaseous
hydrogen (medium 10), the Low Procedure Codes form indicates that two procedure codes are
available. The first is 200, which is a dual-inlet analysis, and the other is 245, which is a
continuous-flow analysis. LIMS has the capability to designate either of these procedure codes as
the default low procedure code for medium 10 in case a procedure code is not assigned during
importing, which regularly occurs. Assigning a procedure code as the default is done by setting

369



Low Procedure Codes

List | 14|« 10 »[m] Edit | Add  Delete | Close |
L[356], 41 -» C [PbCO3] lead carbonate -

L[357], 41 -» C [PbCO3] lead carbonate

L[00a), 45 - C [Oth Carb] other carbonate wed

L[312], 45 - C [Oth Carb] other carbonate F

L[352), 46 - G [Graph] graphite

L[35E), 46 - G [Graph] graphite Lt

L{500), 50 > N [N2] pure ritrogen gas praul

L510], 52 -» M [M zolid] M-bearing zolid [zalts, rock, etc)

L[584], 52 -» M [M zolid] M-bearing zolid [zalts, rock, etc)

L[0oa), 55 -» M [M0O3] digzolved nitrate

L[584], 55 -» M [M0O3] digzolved nitrate

L[587), 55 - M [MO3] dizzoly

L[0a00), 58 - N [Other M&0] other M- & O-bearing materials P

L[580], 58 -» M [Other N&D] ather M- & O-bearing materials

L[580], 59 -» M [Oth M] ather M-bearing material : I

L[583], 59 -» M [Oth M] ather M-bearing material

L[584], 59 --» M [Oth M] ather M-bearing material EI
pr——

L[00a), B0 -» M [M20] nitrouz oxide

L[580, B0 --» N [M20] nitrous oxide

L[582], B0 > M [M20] nitrouz oxide

L[00a), B4 -» 5 [SO4] water [digzolved zulfate)

I L[B00), B4 --» 5 [SO4] water [digzolved zulfate)

LIBEZ], B4 --» 5 [SO4] water [digzolved zulfate)

L[BOO), B5 - 5 [S2-] water [dizzolved sulfide)

LIBEZ], B - 5 [S2-] water [dizzolved sulfide)

L[BOO], B -» 5 [S5] sulfide mineral

LIBEZ], B -» 5 [5] sulfide mineral

L[BOO), B9 -» 5 [Oth 5] other S5-bearing material

LIBEZ], B9 --» 5 [Oth 5] other S5-bearing material

L[aoa), 70 - 5 [502] gaseous sulfur dioxide

L[BOO), 70 - 5 [S02] gaseous sulfur dioxide

L[E0O0), 71 - 5 [S] elermental sulfur

LIBEZ], ¥1 -» 5 [5] elemental sulfur

L[aoa), ¥2 -» 5 [S04 min] sulfate mineral

LIBO0), ¥2 -» 5 [SO4 min] sulfate mineral

LIBEZ], ¥2 -» 5 [S04 min] zulfate mineral

LIEA0), 75 - G [A(345]] =[345]) 345 enriched

L[a10], ¥9 -» G [02] gazeous oxygen [analvzed az CO2)
L[384], ¥9 -» G [02] gazeous oxygen [analvzed az CO2)
L[00a), 80 -» G [02] gazeous oxygen [analvzed az 02 for 017 & 0-18]
L[Fa0], 80 - G [02] gazeous oxpgen [analvzed az 02 for 0-17 & 0-18] &

Fig. C.6. Navigation to the record “L(587), 55 --> N[NO3] dissolved nitrate”” on the Low
Procedure Codes form.

the “Default” field in the Low Procedure Codes (or High Procedure Codes) form to an asterisk
(*). Currently, procedure code 200 is set as the default for medium 10 (Fig. C.9). To edit the
default procedure code, click “Edit” and LIMS prompts that “You can only edit the field
‘Default’. You may want to delete and add a low procedure.” Click “OK” and change the
“Default” field to a blank value. Click “Save.” Navigate to the next procedure code, 245 for
medium 10. Click “Edit,” click “OK” to the LIMS prompt, set the “Default” field to “*,” and
click “Save” (Fig. C.10).
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Low Procedure Codes

List | 4] 4 [55:567 » | Edit Add Delete

Close

I1zing the low procedure table, one can link the low izotope of a medium with any allowed
procedure. Each procedure needs to be linked with at l2azt one medium, and can be
linked to several media.

The uzer can designate the default low procedure code for any medium by setting 'Defaul
bo an azterizk.

General Information

tl

F.ew (55 ;EE§|

Lazt Edit: |'I 1/21/41999 4:18:41 PM

Mediurn{55 > N [ND3] dissolved nitrate

L Eru:u:eu:lure:|58?‘ --» CF, Denitrifier Method, P. aureafaciens, H-15

-]
-]

Default:EEI

L

A

Fig. C.7.
medium 55 (dissolved nitrate) for the low isotope.

High Procedure Codes

Edit Add Delete

List | |<|< [F5:383 » |>||

Close

procedure. Each procedure needs to be linked with at least one medium, and can be
linked to several media,

The uzer can designate the default high procedure code faor any medium by zetting
'Default' ta an asterizk.

General Information

Ilzing the high procedure table, one can link the high isotope of a medium with any allowed

Lazt Edit |11./22/199E 5:24:13 PM

Key: |55;EEE|

Mediurn: (55 > N [NO3] dissolved nitrate

High Procedure: |BBE| - CF, Denitrifier Method, P. aureofaciens, 0-18

-]
-]

Drefault EE'

L

~

Fig. C.8.
medium 55 (dissolved nitrate) for the high isotope.
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Low Procedure Codes form showing linkage between procedure code 587 and

High Procedure Codes form showing linkage between procedure code 889 and



Low Procedure Codes

 List | M|« 10200 » (M Edit Add  Delete | Close

I1zing the low procedure table, one can link the low izotope of a medium with any allowed
procedure. Each procedure needs to be linked with at l2azt one medium, and can be
linked to several media.

The uzer can designate the default low procedure code for any medium by zetting 'Default’
bo an azterizk.

General Information

Fey: |[JTEEI Last Edit: |7/1/1996 10:14:19 AM

Medium:h 0 --» B [H2] gazeous hydrogen reference

-]
Lows Procedure]200 > DI, Delta 2H [~

Default:EEI

L A

Fig. C.9. Low Procedure Codes form showing the default assignment of medium 10 to
procedure code 200.

Low Procedure Codes

List | 14|« [TEEE » | Edit Add  Delete | Close

I1zing the low pracedure table, one can link the low izotope af a medium with any allowed
procedure. Each procedure needs to be linked with at leazt one medium, and can be
linked to several media.

The uzer can designate the default low procedure code for any medium by zetting 'Default’
to an asterizk.

General Information

Key: |10:245 Last Edit: |2£'I B/2017 12:22:13 FPM

Medium:h 0--» A [H2] gazeous hydrogen reference

[~
Lo Eru:u:eu:lure:|245 -» CF, H2 gaz, Delta 2H EI

De[ault:EEI

e -

Fig. C.10. Low Procedure Codes form showing the default assignment of medium 10 changed
to procedure code 245.
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C.7 Adding a Record to the Low or High Procedure Codes form

In Appendix C.3, procedure code 260 (“2H fraction of water (atom fraction in percent), x(2H)”)
was added for analysis of water from a tracer test using heavy water. Procedure code 260 needs
to be linked to the low isotope of medium 99 (“water, x(2H) enriched & O”), which was added in
Appendix A.2. This is accomplished by the following steps:

1.

Al

a

Click “Special Features” if the Special Features window is not already open.

Click “Low Procedures” to open the Low Procedure Codes form (Figs. C.7-C.9).

Click “Add” and the “Medium” dropdown control will open.

Navigate to medium 99 (Fig. C.11).

Select “99 --> W [x(2H) H20] water, x(2H) enriched & O” and the “Low Procedure”
dropdown will open.

Navigate to procedure code 260 (Fig. C.12) and select this procedure code.

Set the “Default” field to “*” to indicate that this is the default low procedure code for
medium 99 in case the procedure code is not specified during importing of isotopic
data, which commonly is the case.

Click “Save” and the low isotope of medium 99 will be linked to procedure 260.

Click “Add” again, select medium 99, select procedure code “000,” and click “Save” to
create a second low procedure code linked to the low isotope of medium 99. Having this
second procedure code of 0 minimizes minor irritations in creating LIMS templates for
sample lists (Section 33.5.1).

10. Click “Close” to return to the main page.

Now that procedure code 260 has been linked to the low isotope of medium 99, the next step is
to link an appropriate procedure code to the high isotope of medium 99. One can click “High
Procedures” to open the High Procedure Codes form. Following the steps above, link procedure
code 800 (“800 --> DI, 2 mL equilibration, Delta 180”’) to medium 99 and set it as the default
medium. Then, link procedure code 0 to medium 99. That completes linking the low and high
isotopes of medium 99 to procedure codes.
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Low Procedure Codes

—

Save Cancel

to an asternizk.

ey Last Edit: |

I1zing the low procedure table, one can link the low izotope of a medium with any allowed
procedure. Each procedure needs to be linked with at least one medium, and can be
linked to several media.

The uszer can designate the default low procedure code for any medium by setting 'Default’

General Information

tedium]

Loy Procedure; 75

Drefauilt:

139
155

T8 -» G [[345]] «[345) 345 enniched

-» G [02] gazeous oRygen [analvzed az CO2)

-+ 3 [02] gazeous omygen [analyzed as 02 for 0-17 & 0-18]
-+ 3 [qtz] quartz [0 & 5i]

- G [5i rock] silicate rocks [0 & 5i)

--» G [Other O] other O-bearing maternial

> W [W[2H] H20] water, «[2H] enniched & O
-» B [Li ref] Li reference material
-» G [Li] water [dizzalved Li]

-+ (3 [Li] phozphate mineral

-+ (@ [L1] Li [in zilicates)

--» 3 [Other Li] ather Li-bearing material

-» R [B ref] B reference material

- (@ [B] water [dizzolved B)

-+ 3 [B] B [in evaporites)

-» 3 [B] B [in rock]

--» G [Other B] other B-bearing material

-» A [SiF4] gazeous SiF4 reference

-+ [@ [Silicon] zlicon

-» 3 [51] zilicate

-» G [Other 5i] other Si-bearing material

-+ A [CH3CN] gazeous CH3C! reference

-» 3 [CI] water [digzalved CI]

-» G [Other CI] ather Cl-bearing material

-» G [13CE4[15M]] 130 & #[15M] 15M enriched

[

Fig. C.11. Low Procedure Codes form showing 99 for the “Medium” field.
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Low Procedure Codes

93; Save Cancel

I1zing the low procedure table, one can link the low izotope of a medium with any allowed
procedure. Each procedure needs to be linked with at least one medium, and can be
linked to several media.

The uszer can designate the default low procedure code for any medium by setting 'Default’
to ah asternizk.

General Information

ey |93; Last Edit: |

Medium:|E|El -3 W [w[2H] H20] weater, =[2H] enniched & 0

] [

Loy Procedure;

Default 000 --> M7A

- 200 - DI, Delta 2H
200 -» DI, 2 mL, 30 deq., Pt equil., Delta 2H
208 - 1 ul Laser Spec, Delta 2H
e 210 - D, Zn reduction, Dela 2H
220 - D1, U reduction, Delta 2H
225 - DI, combuz. & U reduction, Delta 2H
240 - CF, Delta 2H
241 -+ Puralyziz converted ta HZ, CF, delta H-2
245 -» CF, HZ gaz, Delta 2H
280 --» CF, TC/EA, Delta 2H

260 --» 2H fraction of water [atom fraction in percent], «[2H]

Fig. C.12. Low Procedure Codes form showing selection of 260 for the “Low Procedure”
field.
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Appendix D Mass Spectrometer Error Codes

One serious problem with isotope-ratio mass spectrometry is acquisition of incorrect isotopic
compositions. One way this can occur is through the analysis of a sample that is so large that it
saturates one of the electrometers (usually at about 12 V or 50 V, depending upon the
instrument). It is important that isotopic data generated in such a manner is identified to the user.
One method is to assign an error code indicating that an electrometer has exceeded a specified
voltage. For example, one might assign a mass spectrometer error code of 110 to indicate that an
electrometer exceeded 11 V during the measurement. Mass spectrometer vendors can detect such
over-limit situations with their data acquisition and control software and can identify such
analyses by using the appropriate error code in their data files.

The mass spectrometer error codes are accessed using the Mass Spectrometer Error Codes form
(Fig. D.1), which is opened by clicking “Mass Spec Error Codes” in Special Features. The partial
list of error codes in Figure D.2 was obtained by clicking “List.” As with other forms in LIMS,
click “Edit” to edit an error code and click “Add” to add an error code. When adding a new error
code, we suggest copying and pasting the description from a similar, existent code into the
“Description” field for the new code and modifying it as necessary. For example, to add a new
code 270 having the description “<0.7 V Amplitude” note that the description of code 260 is
similar (“<0.6 V Amplitude”); copy it and paste it into the “Description” field when creating new
code 270.

ra !

Mass Spectrometer Error Codes
List |14|<[0 »|m|

M azz zpectrometer wendars may utilize integer enor codes for each
analyziz to indicate the success or failure of the analysiz.

Add Delete Close

Maszz Spectrometer Error Code Information

Code: |0 Last Edit: |1/20/94 8:23:51 PM

Drescriptior: [Mo Error

L -~

Fig. D.1.  Mass Sectrometer Error Codes form.
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Mass Spectrometer Error Codes

1. E

T

aE

10
11:
12
13
14

225
230
240
260
260
400

List 0 kM

rror Code 1

2: Duplicate

an Small or peak. nat faund

4: High lon Gage

rror Code &

G: Contaminated

- Valkage Mot Optirmal

3 Different A atioz of Woltmeters
3: Valkages Mat Equal

Ignare

nknown Problem

kdirior Overload

Lot data

Peak too large [overflow)

=A% Amplitude
B Amplitude
;B Y Amplitude
37 W Amplitude
a0 Amplitude
3% Amplitude

10 Amplitude
11 Amplitude
12 Amplitude
<005 Amplitude
;<01 W Amplitude
<015 Amplitude
<02 % Amplitude
<0.25% Amplitude
<0.3% Amplitude
<0.4Y Amplitude
<0.5% Amplitude
<06 Amplitude
>40'% Amplitude

Edit

Add

Delete

ach

Close

P

Fig. D.2.
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Appendix E Documentation of Isotope-scale Normalization and Element
Mass Fraction (Concentration) Calculations in LIMS for Light
Stable Isotopes

E.1 General Information

Normalization of results in LIMS is based on Coplen.'*! Terms important for discussion of
isotope-scale normalization calculations include the following:
penultimate delta The delta value reported by ISODAT, IonOS, IonVantage, or
equivalent data system. It is termed the penultimate delta
because it is the one immediately calculated before the last
(final) delta value that is reported to the sample submitter.

blank correction Correction to delta value for the amount of blank in the
analytical method.
hourly drift correction The linear drift per hour over the period of the analysis of the

unknowns and reference materials.
expansion coefficient A value commonly near 1 that accounts for compression of the
delta scale due to memory in the mass spectrometer and other
factors.
additive correction factor A parameter that accounts for offset in the delta value of
isotopic reference materials from their assigned values.
For each dual-inlet analysis or each peak of a continuous-flow analysis, a final delta is calculated
using the relation:

final delta = (((penultimate delta + blank correction) + hourly drift correction)
expansion coefficient) + additive correction factor (1)

In the case that the user applies no blank correction or hourly drift correction, Equation 1 reduces
to y = mx + b format. Thus:

final delta = penultimate delta x expansion coefficient + additive correction factor (2)

The order in which calculations are performed to determine correction factors is as follows:

1. The mean blank delta value and the mean blank peak area value are determined from all
analyses of the blank.

2. Using the value of mean blank delta and of mean blank peak area, LIMS updates the
blank correction for each peak in LIMS (in Access table “tbl TempAnalyses”). The sum
of the penultimate delta and the blank correction is the blank corrected delta value.

3. Using the mean blank peak area and the mass fraction of the element in reference
materials analyzed with the unknowns, LIMS uses mass balance to calculate the mass
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fraction of element (elemental concentration) for each peak and updates Access table

“tbl TempAnalyses” accordingly.

Using the blank corrected delta values determined in step 2 above, LIMS calculates the
hourly drift correction using linear least squares regression and updates

“tbl TempAnalyses.” The sum of the blank corrected delta values and the hourly drift
correction is termed the “blank and drift corrected delta value.”

Using the blank and drift corrected delta values of each of the isotopic reference materials
analyzed with the unknowns, LIMS uses linear least squares regression and calculates the
expansion coefficient and additive correction factor (see Equation 1) and updates Access
table “tbl TempAnalyses.”

With the expansion coefficient and additive correction factor, LIMS determines the final
delta of each peak in the range of analyses and displays these values in the lower pane of
the Normalization Equation Coefficients form (Section 24.3 and Figs. 24.10 and 24.28).

E.2 Sulfur Example

E.2.1 Isotope-scale Normalization

To demonstrate isotope-scale normalization and element mass fraction (concentration)
calculations, the file “Documentation Demo.zip” is provided in a folder named “Appendix E”
that accompanies this manual. The following seven files can be extracted from this zip file:

Documentation Backend.accdb

TempAnalyses.xIsx

Drift Correction.xls

ExpansionAndAdditiveCorr.xls
TempAnalyses with 3 ref normalization.xIsx
TempAnalyses with blank correction&Norm.xlsx
TempAnalyses with blank & drift corr & norm.xlsx

To begin this demonstration:

1.
2.
3.

Create a new folder. It can be within a LIMS folder or elsewhere.
Identify the folder as an Access Trusted Location (Section 3.2.2).
Copy the zip file “Documentation_Demo.zip,” which is located in a folder named
“Appendix E” that accompanies this manual, into this new folder and extract the files
from it, keeping them in this new folder.
Transfer into this new folder a fresh copy of the LIMS frontend, which is named
“Lims9.202.zip” (or similar) and is located in a folder named “Section 4” that
accompanies this manual. Extract the file from this zip file into the same folder—it will
be named “Lims9.202.accdb” or similar.
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0 o

1.
12.

13.
14.
15.
16.

17.
18.
19.

20.
21.

22.

23.
24.

25.

26.

27.

28.

Double-click the new frontend (Lims9.202.accdb or similar) to open it. It should open
with the message that LIMS cannot find the backend database (Fig. 4.1).
Click “OK” and navigate to “Documentation Backend.accdb.”
LIMS will display a message that it needs to close.
Click “OK.”
Reopen this frontend database and LIMS should display the welcome message in Figure
4.18.
Click “Yes” and LIMS will prompt that it needs to update settings and close.
Click “OK” and LIMS will perform cleanup activities upon closing.
Reopen this frontend database and LIMS will open with a dialog box that LIMS can
now make a backup for each day of the week (Fig. A.2).
Click “OK” and LIMS will display the main page (similar to Fig. 4.8).
Click “Special Features.”
Click “Backend db” and the BackEnd and FrontEnd Databases form will open.
Uncheck the “Enable creation of as many as 7 backups (Monday, Tuesday, Wednesday,
Thursday, Friday, Saturday, and Sunday)” check box, because this is only a LIMS
example.
Click “Close” to close the BackEnd and FrontEnd Databases form.
Click “Mass Specs” and the Mass Spec form will open.
Navigate to the P mass spectrometer (“Delta Plus) and note that this mass spectrometer
is a continuous-flow IRMS with 'S capability.
Click “Close” to return to the main page.
One set of 0°*S data was previously imported. To view these data, click “Apply Data
Normalization” and the Data Normalization form opens.
Select “P (Delta Plus) for 34S” (the only choice) for the mass spectrometer and isotope.
Click “Query” and the Data Normalization form shows the Delta Plus data (Fig. E.1).
Double click on the last analysis (P-86358), and LIMS opens the Normalization
Equation Coefficients form and displays a message that it will determine best fitting
normalization equation coefficients.
Click “OK” and the Normalization Equation Coefficients form appears (Fig. E.2.)
Review the 6°*S values of the references and ignore any that are obvious problems.
Select “One Reference” in the Show panel in the upper left of the form.
Select “Normalize with This Reference” in the Normalization pane and LIMS shows the
data for S-1301 (IAEA-SO-5) (Fig. E.3).
The standard deviation (“Std Dev” field in the “Normalization” panel in the upper right
of the form) is 0.50 %o, which is somewhat higher than expected. A common strategy is
to ignore the lowest and highest delta values. Therefore, click the “IG” check boxes of
the second and sixth analyses, and the standard deviation reduces to 0.36 %o (Fig. E.4).
The proposed additive correction factor for normalization with one isotopic reference
material (S-1301) is —0.79 %o and is shown in the text box with yellow background.
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29. In the “Normalization” panel select reference S-97 (NBS 127) and notice that the
standard deviation increases to 22.45 %o.

30. Ignore analysis P-89331 by clicking the “IG” check box for analysis P-89311, and the
standard deviation improves to 0.38 %o.

31. In the “Normalization” panel select reference S-1302 (IAEA-SO-6) and note that the
standard deviation is satisfactory (0.12 %o).

' ™
Data Normalization
Choosze Masz: Spectrometer and |sotope |P [Delta Plug) for 345 E|
"Right" mouse button information available 1 1 Primt ‘ Llose ‘
ll:ngc:nlumns with blue column headings. Analyses fmm.|88858 !u.|89358
Analysis |Pk| Date/Time |I]ur Lab ID| VYial Pos | Ref | Correction Coefs. | Hange Mark |gnmark YiemlEdit |?
F-8331E 4 200B/08/183711:10:03 51301 + a 1.00000. ..
P-89317 4 2006/08/18717:18:31 51301 + a 1.00000, ..
P-23318 4 2006/08/18711:26:78  S5-1301 + a 1.00000, . .
P-35319 4 2006/08/1311:3425 51301 + a 1.00000, , .
P-83320 4 200B/08/18711:42:32 597+ a 1.00000, | .
P-83321 4 200B/08/18311:50:39 51302 + a 1.00000. ..
P-89322 4 2006/08/18711:58:46 51+ a 1.00000, ..
P-89323 4 2006/08/1871206853 51+ a 1.00000, . .
P-35324 4 2006/08/131215:00 5-4196 + a 1.00000, , .
P-83325 4 200B/08/1812:23:08 S5-4196 + a 1.00000. ..
P-83326 4 200B/08/18312:31:15 54197 + a 1.00000. ..
P-89327 4 2006/08/1871239:22  S5-4197 + a 1.00000, ..
P-89328 4 2006/08/1871247:30  S5-4198 + a 1.00000, . .
P-35323 4 2006/08/131285:37 5-4198 + a 1.00000, , .
F-83330 4 200B/08/181303:45 51301 + a 1.00000. ..
P-83331 4 200B/08/181311:53 597+ a 1.00000. ..
P-89332 4 2006/08/1871220:00 S5-1302 + a 1.00000, ..
P-89333 4 2006/08/1871228:08 S-4199+ a 1.00000, . .
P-35334 4 2006/08/13133616  5-4199 + a 1.00000, , .
F-83335 4 200B/08/181344:23 54200 + a 1.00000. ..
P-83337 4 200B/08/183714:04:20 54200 + a 1.00000. ..
P-89338 4 2006/08/18714712:28  S5-42001 + a 1.00000, ..
P-89340 4 2006/08/18 1424058  S-4200 + a 1.00000, . .
P-35341 4 2006/08/1314:32:07 54202 + a 1.00000, , .
P-85342 4 200B/08/183714:40:10 54202 + a 1.00000. ..
P-83343 4 200B/08/1814:4812 51301 + a 1.00000. ..
P-89344 4 2006/08/18 71456174 597 + a 1.00000, ..
P-35345 4 2006/08/131%:0417 51302 + a 1.00000, , .
P-85346 4 2006/08/131%1219  5-4203 + a 1.00000, , .
P-83347 4 200B/08/181520:22 54203 + a 1.00000. ..
F-85348 4 200B/08/1871528:24  5-4204 + a 1.00000. ..
P-89343 4 2006/08/18 153627 S5-4204 + a 1.00000, ..
P-35350 4 2006/08/1315%:44:30  5-4205 + a 1.00000, , .
P-35351 4 2006/08/131%:52:32  5-4205 + a 1.00000, , .
P-83352 4 200B/08/1816:00:35 54206 + a 1.00000. ..
P-85353 4 2006/08/1816:08:37  S5-4206 + a 1.00000. ..
P-89354 4 2006/08/18 7161640  S5-4207 + a 1.00000, ..
P-85355 4 2006/08/1316:24:43 54207 + a 1.00000, , .
P-85356 4 2006/08/13 163246 51301 + a 1.00000, , .
4 49 a
4 I
b 4
W A

Fig. E.1.  Data normalization form showing Delta Plus 6°*S data.
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Mermalization Equation Coefficients

P [Delta Plus) for 345 |P-1.000 ta P-83358 004 Ignore Some Deltas | Ignore All Deltas | Prit | Close
Show Sulfur Mazs Fraction [Concentration] Calculations Mormalization
';f’“ One Reference o Ezr:r:c?i?;: o o mg/v's Jf’“ Mormalize with This Reference: * l:m Trug' "J'alu.e
Al References = Un Table of Refs) - *  Momalize with &l References Multiple Peaks/Analysis
Mean Intermediate Delta:
& 4l Analyses Dirift Comrection with Time A Squared |0.674209 [FD + Blank + Hovrly Can)
i E!.lgcAerLathlJ:S:EEfS ’T_ Usze Linear Drifk Correction %ol hr ™ Force Exp Coef ta 1.00000 Std Diew: Ii
" Blank Comection Hormalization Equation Coefficients —
& Mone Fropozed Accepted
_ Exp Coef:
~  Use Thiz Sample: I:l MeanDeltar [ #p Lok |1.33867 Apply 1.00000
Add Cor: [260 %,  Mormalization Yo
" Usze These Values: Mean Area:
‘Right' mouse button info available for columns with blue column headings. ‘I!
Date Our Lab |Extraction Proc | Vial Area| wi5] |IG|M5| Prevy Penult | Blank |Houwrly | Expans | Add | Final -
Time 1D 1D Analpziz | Pk |[Code| Poz  [Comment| Amt| Vs [#] |Cn|Ermr| Delta Delta Corr Corr Coef | Corr | Delta |1G
200608181110 S-1301 P-89316 | 4 [ 620 03 |21.84 I 076 133867 |36 [4R1 r
2006/08/18 1118 51307 P-89317 | 4 [ B20 023|216 I 206 1.33867 |26 [B.36 r
2006/081811:26]) S-1201 P-89318 | 4 [ 620 0292213 I 1.61 133867 |36 [5.76 r
2006/08/1811:34) 51307 P-89319 | 4 [ B20 0292216 I 1.69 1.33867 |26 (573 r
2006/08/18 1142 5.97 P-89320 | 4 [ 640 0.29(21.86 I 2067 133867 |26 [31.27 -
2006/08/1811:50] S-1302 P-89321 | 4 [ G20 03 |2228 I 3039 133867 |36 [37.08 r
2006/08/1811:58 541 P-89322 | 4 | BGB2 03 |0z I 10.04 1.33867 |26 [17.04 -
200608418 12:06 541 P-89323 | 4 [ BGB2 029|025 I 1032 133867 |36 [17.41 r
2006/08/181215] S5-4196 P-89324 | 4 [ 640 0292233 I 10,39 1.33867 |36 [17.51 -
2006/08/1812:23) S-4196 P-89325 | 4 [ G40 032192 I 11.00 133867 |36 [1832 r
2006408181231 5-4197 P-89326 | 4 [ 640 03229 I 1071 1.33867 |26 [17.93 r
2006/08/181239) S-4197 P-89327 | 4 | 640 029(21.93 I 10,46 1.33867 |36 [17.60 r
2006/08/1812:47] 5-4138 P-89322 | 4 [ 640 03 2243 I 11.20 1.33867 |26 (1259 r
2006/08/181255] S5-4198 P-89329 | 4 [ 640 0.29(21.27 I <3376 1.33867 |36 [41.59 -
200608418 13:03]  S-1301 P-89330 | 4 [ 620 03 |25.45 I 113 133867 |36 [511 =
-F‘:E-cj:li'::l-:.l; 4 .1.l0f4l- -_i H { Fifter Sea}ch h T T T . T

Fig. E.2.  Data normalization form showing Delta Plus 6°*S data.
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P-83358.004 Imore 5ome Deltas | Ignore ATl Deltas Prmt

L~ Mommalization

& Mormalize with This Reference: 5130 o] True'Value | .43 %a

" Mormalize with &l References

kean Intermediate Delta: 1.30 %
L R-Squared [FD + Blank + Hourly Caorr)
[~ Force Exp Cosf to 1.00000 = Std Dev: | 0.50 %o

Mormalization Equation Coefficients

Fropozed Accepted

Exp Coef: |1.00000 Apply 1. 00000
Add Corr: |-0.81 Hormalization = li

os.
Brea| w(5]) |IG|M5| Prev Penult | Blank |Hourly | Expansz | Add | Final

Vs [#] [Cn[Em| Delta Delta Cormr Conr Coef |Com | Delta [IG
2184 13.27 |1 076 1.00000 (081 [-0.06 l_
ME] 1226 |l 208 1.00000 (081 [1.25 l_
SREIRECERL 1.61 1.00000 (-0.81 [0.20 -
F216] 137 |1 1.53 1.00000 (081 [0.7a l_
TR IREERL 1.13 1.00000 (081 (0,32 l_
maEa] 176 |1 0.&7 1.00000 (081 014 -
242l 1423 |1 1.29 1.00000 (081 (048 l_

Fig. E.3.  S-1301 6°'S data.
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29355 004 Ignore Some Deltas | Ignore AT Deltas Frmt LClose

_ Hormalization

+  Maormalize with This Reference: 51301 || 'True'¥alue .43 %a

" Marmalize with All Beferences

Mean Intermediate Delka: 1.25 %o
R-Squared [FT' + Blank + Houry Carr)
[~ Force Exp Coef to 1.00000 =2 StdDev: 0.36 %

Mormalization Equation Coefficients

Fropozed Accepted

Exp Coef: [1.00000 Apply 100000
Add Com: |-0.79 Hormahzation --=» li

ra| wi5] |IG|M5| Preyv Penult | Blank | Hourly | Expans | Add Final

: | [%] [Cn|Emr| Delta Delta | Corr | Corr Coef |Com | Delta |IG
a4 13.27 | 0.7E 1.00000 (079 |-003 |_
6| 1326 |1 206 1.00000 (073 |1.28 W
13] 12.68 |l 1.E1 1.00000 (073 (083 |_
15[ 127 |l 1.59 1.00000 (079 (0.8 -
5] 15.3 |l 113 1.00000 (073 |0.34 |_
ZIRECHL 0.E7 1.00000 (079 012 ™
2] 14.23 1 1.29 1.00000 (073 (050 -

Fig. E4. S-1301 5°*S data with two analyses ignored. Standard deviation improves
somewhat to 0.36 %eo.

32. Click the “Normalize with All References option” and note that expansion coefficient
and additive correction factors change to 1.08564 and —0.93 %, respectively.

33. Click “Apply Normalization” to update the values in the “Final Delta” column.

34. Click the “All References” option in the Show panel and the Normalization Equation
Coefficients form shows “Final Delta” values calculated using Equation 2 with an
expansion coefficient of 1.08564 and an additive correction factor of —-0.93 %o (Fig. E.5)
because the blank correction and hourly drift correction values are null (treated as zero).
These results can be documented by clicking “Print.”

35. To view all analyses, click “All Analyses.”

The “Final Delta” values are updated internally in the Access table “tbl TempAnalyses,” whose
fields are described in Table E.1. The values for all analyses (step 35) have been exported to an

384



Mormalization Equation Coefficients

Conection Factor List [P [Delta Plus] far 345

Fiange: |P-1.000 ta P-53358.004

Ignore 5ome Deltas | Ignore ATl Deltas | Prmt Close

— Show Sulfur Mass Fraction [Concentration] Calculations — Mormmalization
~  Ore Reference (o Off (Cilr:rr:cfil:;: and o mgv's ~  Momnalize with This Reference: I:B "True' \-‘alu.e
" All References = On Table of Refs) n: ¢ Momalize with &ll References Multiple Peaks/Analysis
tean Intermediate Delta:
& Al Analyses Drift Correction with Time A Squared |0.939523 [PD + Blark + Haourly Carr)
é«ucﬁenp‘ilﬁlés;% " ’T_ |Jze Linear Diift Comection %ol hr ™ Farce Exp Cosf to 1.00000 St Dew: ’7
_ Blank Conection Mormalization Equation Coefficients
& MNone Propozed Accepted
Exp Coef:
" UseThis Sample: [ T Mean Delta: mp Loef: |1.08564 Apply 108564
Add Cor: ,T %o Hormahzation ’T Yoo
" Use These Yalues: tean Area: l—
‘Right’ mouse button info available for columns with blue column headings.
Date Dur Lab |Extraction Proc | Vial Area| w(5) |IG|M5( Prev Penult | Blank |Hourly | Expans | Add | Final -
Time 1D Analysis | Pk |[Code| Posz |[Comment/Amt| ¥s | [¥] |CnlErn| Delta Delta | Cor | Coin | Coef |Corr| Delta |IG
2006708418 11:10] 51301 P-89316 | 4 | B20 032184 I 076 1.08564 (093 (011 -
2006/0841811:18] 51301 P-29317 | 4 | B20 029 A6 I 206 1.08864 (093 (1.3 W
2006/0841811:26] 51301 P-29318 | 4 | B20 nz9(2213 I 161 1.08564 (093 |082 r
2006/084811:34] 51201 P-83319 | 4 | 620 0.29(2216 I 1.63 1.085664 (093 |0.20 -
2006/081211:42 5.97 P-89320 | 4 | 640 029(21.86 I 2067 1.08864 (093 [21.51 -
20067028412 11:60) 51302 P-89321 | 4 | B20 032228 I -30.29 1.08864 (093 [-3292 -
2006/081211:68 541 P-89322 | 4 | BE2 03022 I 10.04 1.08564 (093 [9.97 -
2006/0812 12068 51 P-89323 | 4 | BE2 029025 I 1032 1.08864 (093 1027 -
2006708481215 5-4196 P-89324 | 4 | G40 Lzgf2z233 I 10,39 1.08864 [0.93 1035 l_
200670881223 5-4196 P-89325 | 4 | G40 03 )21.92 I 11.00 1.08864 (093 [11.01 -
2006708481231 5-41597 P-89326 | 4 | G40 0322595 I 1071 1.08564 (093 (1063 -
2006708481239 5-41597 P-89327 | 4 | G40 029(21.93 I 1046 1.08564 (093 (1043 r
2006708418 12:47 ) 5-41593 P-89328 | 4 | G40 032243 I 11.20 1.08864 (093 [11.23 r
2006708481266 54133 P-89329 | 4 | G40 029(21.2¢ I 3376 1.08664 (093 [-37.53 -
200670881302 51201 P-89330 | 4 | 620 032545 I 1.13 1.08664 (093 |0.29 =
_F‘:e_c_cu-r:‘.l_: -|.4_ 4 -l-ofcil_ __P M Filter | Sea}ch _-_ T T T

Fig. E.5.

Normalization Equation Coefficients form with normalization using all three isotopic reference materials.
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Table E.1

Description of data in LIMS Access table tbl TempAnalyses and the Excel file
TempAnalyses.xls

Column Name Description

A rstr MassSpec Single character mass spectrometer ID.

Ing_Analysis Analysis number, which is an integer greater than 1.

C Ing PeakNumber Peak number, which is an integer between 1 and 999.

D rint Procedure LIMS procedure code (analytical method)

E rstrPrefix Single character prefix of the LIMS OurLabID. Either
C,G,J,N,R, S, or W.

F rlng Sample Numeric part of the LIMS OurLabID. An integer.

str_ AliquotID Aliquot ID (also called Extraction ID) in an analysis.

H str_ Port Port identifier of a peripheral device on which a
sample is loaded or prepared for analysis.

I str_ Std Name of standard or a value of -1, Yes, or True
indicates the peak is a reference injection
measurement.

J dat Analyzed Date and time of start of analysis. All peaks in the
same analysis number may have identical date-time
values.

K str_ Comment A comment entered in the ISODAT sequence table
comment field or equivalent fields in IonOS or
IonVantage, etc.

L ysn_IgnoreNumericComment The Options form has a check box to enable LIMS to
display the average of comment field entries if they
are numeric. True indicates that LIMS will not
calculate and display the mean value even if the
comments are numeric values.

M dbl_Amount Numerical amount of sample.

N stt_ AmountUnit Unit of amount, such as ug, mg, or mL.

O dbl Area Peak area in Vs.

P dbl Conc Elemental mass fraction (concentration) calculated by
LIMS.

Q ysn_IgnoreConc True indicates that this analysis should not be used in
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AA

AB

AC

dbl PenultimateDelta

rint_Error

ysn_Ignore

dbl BlankCorrection

dbl HourlyCorrection

dbl_ExpandCoef
dbl Correction

cur_CorrRangeMin

OurLabID

Exprl

Analysis

FinalDelta

mass fraction (element concentration) calculations.

The delta value reported by ISODAT, IonOS,
IonVantage, etc. to LIMS.

Mass spectrometer error code.

True indicates that this analysis should not be used in
delta calculations.

Value of the blank correction, which is determined by
LIMS.

Value of the hourly drift correction, which is
calculated by LIMS.

Expansion coefficient calculated by LIMS.
Additive correction factor calculated by LIMS.

Not visible in Normalization Equation Coefficients
form. Contains information for the LIMS Range
Marker.

Not visible in Normalization Equation Coefficients
form.

Not visible in Normalization Equation Coefficients
form.

Not visible in Normalization Equation Coefficients
form.

Final delta for each peak and analysis, calculated by
LIMS.

Excel file named “TempAnalyses with 3 ref normalization.xlsx,” which is found in a folder
named “Appendix E” that accompanies this manual

Equation (1) can be formulated for the Excel files “TempAnalyses.xls” and

“TempAnalyses with 3 ref normalization.xlsx” as:

column AC = (((column R + column U) + column V) x column W) + column X 3)

where column R contains the penultimate delta, column U contains the blank correction values
(if made), column V contains the hourly drift correction values (if made), column W contains the
expansion factor, and column X contains the additive correction factor.
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E.2.2 Blank Correction

The blank correction is performed by LIMS prior to determination of the hourly drift correction.
The first step is to determine the mean blank delta value and the mean blank peak area value, and
these are determined using the routine “s_UpdateBlankCorrDependencies” in LIMS. Three
options are available to the user.

1. If the user has selected the “None” option button of the “Blank Correction” panel,
LIMS uses a value of null for the average blank peak area in calculations, and the blank
correction will be null.

2. If the user has specified an OurLabID to be used for blank calculations by selecting the
“Use This Sample” option of the “Blank Correction” panel, LIMS first calculates for
each analysis number the mean delta value and mean area of all of the peaks that are not
marked “Ignore.” There might be more than one peak for each analysis number. If there
is only one peak per analysis number, as commonly is the case, the code in this routine
uses these values as mean values. From the mean delta values and mean values of areas
of each analysis number, LIMS calculates the average blank delta and average blank
peak area and displays these values in the “Mean Delta” and “Mean Area” text boxes.
In this manner, data from each analysis number is weighted equally even though some
analyses may be comprised of more peaks than others. Note that if all the peaks in any
analysis are marked ignore, no data from that analysis is included in calculations;
however, the user may choose to use these data in determination of mass fraction of an
element (elemental concentration).

3. Ifthe user has specified the values of the mean delta of the blank and mean peak area of
the blank by selecting the “Use These Values” option of the “Blank Correction” panel,
LIMS uses the values the user has entered in the “Mean Delta” and “Mean Area” text
boxes as the average blank delta and average blank peak area in calculations.

Step 2 of the blank correction calculations is to calculate the blank correction for each peak. In
LIMS,

blank correction = blank corrected delta value — penultimate delta 4)

Using the mean blank delta value and the mean blank peak area value determined above,
correction for value of the blank is calculated in LIMS using the isotope mass balance relations

peak area from “Area All” ISODAT column x penultimate delta
= blank corrected peak area of sample x blank corrected delta value of sample
+ blank area x blank delta (%)

and

peak area from “Area All” ISODAT column
= blank area + blank corrected peak area of sample (6)
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where a sample is either an unknown or an isotopic reference material. The routine

“s BlankCorrUsinglnputs” in LIMS updates the blank correction values in Access table
tbl TempAnalyses using Equations (4), (5), and (6). Combining the relations, one has the
algorithm that is used in LIMS, which is:

blank correction
= (((penultimate delta) x (peak area) — (blank delta) x (blank area)) /
((peak area) — (area of blank))) — penultimate delta (7)

Blank correction values are rounded to three significant figures after the decimal point for
internal calculations of delta values of the isotopes 2H, B, s, PN, **s, 170, *0, ¥, *si, and
37

CL

As an example of the application of these equations:
1. On the Normalization Equation Coefficients form shown in Figure E.5, select “Use This
Sample” in the Blank Correction panel.
2. Select “S-1” for the blank.
3. Click “Apply Normalization -->" and LIMS updates the form to that shown in Figure
E.6. The two analyses of S-1 are identified with an oval.

The underlying data source of the lower portion of Figure E.6 is the Access table
“tbl_TempAnalyses.” This table has been exported as an Excel file named
“TempAnalyses with blank correction&Norm.xIsx” and is provided in the folder named
“Appendix E” that accompanies this manual. Blank S-1 was analyzed twice (analyses P-89322
and P-89323) and appears in rows 25 and 26 of the Excel file. Assuming the user selects the
“Use This Sample” blank correction method, LIMS calculates a mean blank delta value of

10.18 %o by averaging the values in cells R25 and R26, and a mean blank peak area value of
0.2374785 Vs by averaging the values in cells O8 and O9, which is truncated in Figure E.6 to
0.24 Vs. The values in column O have been imported from the ISODAT “Area All” column.
Consider determination of the blank correction for analysis P-89318 of S-1301 in row 21 of the
Excel worksheet. For this analysis, the peak area (column O) is 22.129798 Vs, which is rounded
to 22.13 Vs on the Normalization Equation Coefficients form. The penultimate delta (column R)
is 1.613 %o, which is rounded to 1.61 %o on the Normalization Equation Coefficients form. Using
a blank area value of 0.2374785 Vs and a mean blank delta value of 10.18 %o in Equation (7), a
blank correction value of —0.093 %o is calculated, and LIMS updates column U with this value.
This value is rounded to —0.09 %o when displayed in the lower pane of the Normalization
Equation Coefficients form (Fig. E.6).
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Fig. E.6.

Normalization Equation Coefficients form with blank correction using S-1 and normalization.
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E.2.3 Hourly Drift Correction

Users can correct for linear drift in delta values over the period of the analysis run (typically
hours or a few tens of hours) by checking the “Use Linear Drift Correction” check box on the
Normalization Equation Coefficients form. When this check box is checked, LIMS will calculate
hourly drift correction values based on a single references. When “Normalize with This
Reference” option is selected, LIMS will use the most recently selected reference for hourly drift
correction calculations. Because the hourly drift correction values rely on the blank correction
values, LIMS will calculate blank correction values prior to calculating hourly drift correction
values. As an example of the calculation of hourly drift correction:

1. On the Normalization Equation Coefficients form shown in Figure E.6, click the “Use
Linear Drift Correction” check box in the Drift Correction with Time panel and LIMS
provides the message shown in Figure E.7 on how LIMS calculates the hourly drift
correction of —0.002 %o/hr, which is shown in the Drift Correction with Time panel.

2. Click “OK.”

3. Click “Apply Normalization -->" and LIMS updates the form (Fig. E.8). The hourly
drift correction values are all 0.0 and are indicated with an oval, which indicates that the
hourly drift correction values are less than 0.05 %o for the analyses shown. Scrolling
down to analysis P-89334, one finds a value of —0.01 %o. These values are determined
from the five analyses of S-1301 that are not ignored (Table E.2).

[ ms e

Select Cancel to discontinue displaying this message.

The linear drift correction (Hourly Corr) is -0.002 per mil per hour, It is calculated
with a least squares regression using 5-1301 data by assigning a time of 0 hours to
analysis P-89316 and a time of 5.4 hours to analysis P-89356,

The R-squared value of the drift correction is 0.00,

As the R-squared value of the drift correction approaches zero, applying a drift
correction may not be warranted,

There is more than one reference. You might choose to determine the linear drift
correction with ancther reference. If so, select it after clicking the 'Mormalize with
This Reference' option button,

0] 4 l | Cancel

Fig. E.7.  Drift correction message provided by LIMS.
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Fig. E.8.  Normalization Equation Coefficients form after blank correction, drift correction, and normalization.
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Table E.2. Drift correction using S-1301

Analysis Analysis Time  Penultimate Blank Blank corrected

number date-time (hr) delta (%0)  correction (%o) delta (%o)
89316 8/18/06 11:10  0.000 0.755 —0.103 0.652
89318 8/18/06 11:26  0.271 1.613 —0.093 1.520
89319 8/18/06 11:34  0.406 1.59 —0.093 1.497
89330 8/18/06 13:03  1.895 1.127 —0.085 1.042
89356 8/18/06 16:32  5.377 1.288 —0.091 1.197

Table E.2 displays the analysis numbers, analysis date-time values, and penultimate delta values
of the five analyses of S-1301 that are not ignored. The first analysis is assigned a time of zero in
the third column. The values in the blank correction column were calculated with the routine

“s UpdateBlankCorrDependencies” as discussed in Appendix E.2.2. The last column of

Table E.2 contains blank corrected delta values, the sum of values in columns four and five.
LIMS uses the routine “s_CalcDriftCorrection” to calculate drift corrected delta values. This
code next calculates the mean blank and drift corrected delta value and the mean date-time of
each analysis of the selected reference (S-1301 in this example) and loads these data into the

Access table “tbl Temp X and Y,” which is used exclusively for determining linear least
squares regressions. The date-time values are loaded into the independent variable (x) field and
the delta values into the dependent variable (y) field. LIMS runs the routine
“s LeastSquaresRegression” to calculate the linear “least squares” slope, intercept, and
R squared values, which are provided to the user in a pop-up message. In this example, the slope
is —0.002 %o/hr and R squared = 0.00 (Fig. E.7). These calculated values are identical to those
that would be calculated with Excel’s LINEST worksheet function. R squared is known as the
coefficient of determination. Excel’s Help File indicates that it
“Compares estimated and actual y-values, and ranges in value from 0 to 1. If it is 1, there is
a perfect correlation in the sample — there is no difference between the estimated y-value
and the actual y-value. At the other extreme, if the coefficient of determination is 0, the
regression equation is not helpful in predicting a y-value.”
Using the slope and intercept, the routine “s_CalcDriftCorrection” updates hourly drift correction
values of all analyses in the Access table “tbl TempAnalyses.” Hourly drift correction values are
rounded to three significant figures after the decimal point for internal calculations for
calculations of delta values involving isotopes ’H, 13C, N, 17O, 18O, 33 S, g, 3 6S, 30Si, and *'Cl.
For this example, these hourly drift correction values appear in column V of the Excel file named
“TempAnalyses with blank & drift corr & norm.xlIsx,” which is found in the folder named
“Appendix E” that accompany this manual. These values are rounded to 2 significant figures
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after the decimal point when displayed in the lower pane of the Normalization Equation
Coefficients form.

E.2.4 Expansion Coefficient and Additive Correction Factor

The sum of the blank corrected delta value and the hourly drift correction is called the blank and
drift corrected delta value. Using the blank and drift corrected delta value of each of the isotopic
reference materials analyzed with the unknowns, LIMS uses linear least squares regression and
calculates the expansion coefficient and additive correction factor (see Equation 1). LIMS will
round the values of the expansion coefficient and additive correction factor for internal use,
respectively, to six and three significant figures after the decimal point for calculations of delta
values involving isotopes 2H, 13C, 15N, 170, 18O, 338, 34S, 368, 3981, and *’CL. LIMS will
subsequently round the values of the expansion coefficient and additive correction factor for
display with the Normalization Equation Coefficients form and printing, respectively, to five and
two significant figures after the decimal point for calculations of delta values involving isotopes
2H, B¢, BN, 70, 180, s, 3, %S, i and ¥'CI.

As an example, three isotopic reference materials are use in an Excel file named
“TempAnalyses with blank & drift corr & norm.xIsx” to calculate the expansion coefficient
and additive correction factor, which are shown in Table E.3. Analyses having ignored delta
values (“IG” check box) are not included in Table E.3. The second column contains the assigned
delta values from the Table of References in LIMS. The last column shows the blank and drift
corrected delta values calculated by Equation (1); this is the sum of the fourth, fifth, and sixth
columns. The user can select to normalize with any one of these three reference materials by
selecting the “Normalize with This Reference” option. The expansion coefficient can be forced
to 1.00000 by checking the “Force Exp Coef to 1.00000” check box. When the user chooses to
normalize with a single reference, the mean and 1-o standard deviation of the blank and drift
corrected delta values is displayed on Normalization Equation Coefficients form in the fields
labelled “Mean Intermediate Delta” in the “Normalization” panel. In such a case, the additive
correction factor will be the difference between the mean of the blank and drift corrected delta
values and the assigned delta value of the reference. The user can choose “Normalize with All
References”; the difference between the mean of the blank and drift corrected delta values and
corresponding assigned delta values will be the additive correction factor. In either situation, the
user can keep the expansion coefficient at 1.00000 or may change it as desired by entering the
new value in the “Proposed Exp Coef” field. Likewise, a user is free to input any value of
additive correction factor into the “Proposed Add Corr” field.
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Table E.3. Data for determination of the expansion coefficient and additive correction factor

Our Lab  Assigned Analysis Penultimate Blank Hourly
ID Value number delta (%o) correction (%o)  correction (%o)
S-97 21.12 89344 19.935 0.104 —0.007
S-97 21.12 89320 20.671 0.115 —0.001
S-97 21.12 89357 20.428 0.11 —0.01
S-1301 0.49 89316 0.755 —0.103 0
S-1301 0.49 89318 1.613 —0.093 —0.001
S-1301 0.49 89319 1.59 —0.093 —0.001
S-1301 0.49 89330 1.127 —0.085 —0.004
S-1301 0.49 89356 1.288 —0.091 —0.01
S-1302 -34.05 89345 —30.531 —0.451 —0.007
S-1302 -34.05 89321 —30.385 —0.436 —0.001
S-1302 -34.05 89332 -30.636 —0.434 —0.004
S-1302 -34.05 89358 -30.417 —0.444 -0.011

When the “Normalize with All References” option is selected and the “Force Exp Coef to
1.00000” check box is deselected, LIMS will determine an expansion coefficient and additive
correction factor using linear least squares regression. The routine “s_fmain UpdateControls”
loads data into Access table “tbl Temp X and Y™ and executes the routine

“s LeastSquaresRegression” to determine slope, intercept, and R squared values. The “true” or
accepted delta values of references are loaded into the independent variable (x) field and the
Blank and Drift Corrected Delta values are loaded into the dependent variable (y) field.
Therefore, the code must invert the slope and intercept to obtain the expansion coefficient and
additive correction factor. That is,

additive correction factor = —intercept / slope (8)
expansion factor = 1/ slope 9)

For example, for the data in Table E.3 (see Excel file
“TempAnalyses with blank & drift corr & norm.xlIsx”), the slope and intercept before
inversion are 0.9311304976491 and 0.7518563108 %o, respectively. After inversion, the
expansion coefficient is 1.07396332 and the additive correction factor is — 0.807466 %o; these are
rounded to 1.07396 and —0.81 for display on the Normalization Equation Coefficients form. The
R squared value 0of 0.999823 is determined by the routine “s_LeastSquaresRegression.” It is
displayed on Normalization Equation Coefficients form, and it is appears on the Correction
Factor report. Using the expansion coefficient and additive correction factor, LIMS determines
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the final delta of every peak in the range of analyses and displays these values in the lower pane
of the Normalization Equation Coefficients form.

E.2.5 Mass Fraction (Concentration) Calculations

LIMS is able to calculate the mass fractions (concentrations) of hydrogen, carbon, nitrogen,
oxygen, and sulfur in material analyzed by an IRMS having an EA or TC/EA if reference
materials with known mass fractions are analyzed along with the unknown samples. If several
reference materials having different element mass fractions are analyzed with unknowns, the
user can choose to base calculation on any one of the reference materials or on all of them by
checking the desired check boxes in the column in Figure E.§ labelled “IG Cn.”

The total peak area is equal to the sum of the peak area of an unknown (or reference) and the
peak area of the blank. Therefore,

peak area of unknown and blank (e.g. “Area All” column in ISODAT)
= blank corrected peak area of unknown + blank area (10)

Because the blank corrected peak area of unknown is directly proportional to the element mass
fraction (element concentration) and to the amount of substance:

peak area of unknown and blank (e.g. “Area All” column in ISODAT)
=k X wa(E) x mu + blank area (11)

where £ is a constant, wa(E) is the mass fraction of element E in substance A, and m4 is the mass
of substance A. And likewise for a reference material B,

peak area of reference and blank (e.g. “Area All” column in ISODAT)
=k X wg(E) X mp + blank area (12)

In Equation (12), the only unknown is k, and the LIMS routine “s_CalculateConcentrations”
calculates a mean & value from analyses of a single reference material or more than one reference
material as selected by the user using the check boxes in the “IG Cn” column. LIMS then uses
the value of k from Equation (11) to calculate the element mass fractions, wa(E), of all of the
peaks in the range of analyses. As an example of the application of Equations (10), (11), and
(12), if the blank correction is set to use sample S-1 and “Base on All References Not Ignored” is
used for sulfur mass fraction, column P of the Excel workbook
“TempAnalyses with blank & drift corr & norm.xIsx” displays the values of w(S), and the
values agree with those shown in Figure E.O.
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Fig. E.9. Normalization Equation Coefficients form after blank correction, drift correction, normalization, and calculation of sulfur
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