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1 Introduction 
LANDTEC is the premier manufacturer of products, instruments and software for landfill gas extraction and 
regulatory monitoring compliance.  LANDTEC has provided the landfill industry with a technologically 
innovative family of products for more than a decade.  These products are the result of field-proven 
experience in design, operation and maintenance of landfills for environmental compliance.  
 
The GEM2000, GEM2000 Plus, GEM2NAV and GEM2NAV Plus instruments designed by LANDTEC, are 
specifically for use on landfills to monitor landfill gas (LFG) extraction systems, flares and migration control 
systems.  These instruments sample and analyze the Methane, Carbon Dioxide and Oxygen content of 
LFG.  The GEM instruments are not total hydrocarbon analyzers. The Plus versions (GEM2000 Plus and 
GEM2NAV Plus) also sample and analyze Carbon Monoxide and Hydrogen Sulfide.  The NAV versions 
(GEM2NAV and GEM2NAV Plus) include an integral GPS (Global Positioning System).  The readings are 
displayed and stored in the instrument and can be downloaded to a personal computer for reporting, 
analyzing and archiving.  Since there are variations to the features of the instruments, this single manual is 
designed to cover all instrument versions.  Throughout this manual, the term GEM2xxx is intended to refer 
to ANY of the GEM instruments with a serial number above 10,000.  Features specific to one particular 
instrument will be designated within this manual to be specific for the particular instrument. 
  
The GEM instruments are shipped in a protective hard case with a foam interior that offers additional 
protection, transportation convenience and component hardware storage.  When properly sealed, the hard 
case is watertight.  The hard case is equipped with a pressure relief valve (located under the handle on the 
case) that is normally kept closed.  If there is a change in elevation, the hard case may not open until the 
pressure relief valve is opened to equalize internal pressure.  When shipping an instrument to LANDTEC for 
calibration or service, always ship it in the hard case to protect unit from damage.  It is a good idea to also 
call and generate a Service or Repair Authorization (RA) prior to sending the instrument.  This ensures 
proper routing of your instrument once it arrives at LANDTEC.  The RA also will detail a list of reasons as to 
why the instrument is being returned for service.  If an RA does not exist when the instrument arrives it can 
delay service of your instrument. 
 
Carefully unpack the contents of the instrument package, inspect and inventory them.  The following items 
should be contained in your package: 

 

ü The GEM2000, GEM2000 Plus, GEM2NAV or GEM2NAV Plus instrument (Plus instruments have a 

Silver Keyboard and the numbers 1, 3, 5, 7, and 9 will be white on a blue background with a red 

highlight.) 

ü Operation Manual 

ü Registration/Warranty Card 

ü Soft carrying case with replaceable protective window and carrying strap 

ü Clear ıò vinyl sampling hose assembly (5 ft.) with external water trap filter assembly 

ü Blue ıò polyurethane pressure sampling hose (5 ft.) 

ü Spare internal particulate filter element 

ü Polypropylene male connector (hose barb) connects to blue & clear tubing 

ü Spare O-rings for the male connectors 

ü Spare external water trap filter element 

ü 100-240 volt battery charger 

ü Software on CD-ROM 

ü USB communications cable 

ü Temperature probe (optional) 

ü Hard carrying case 
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Complete the Registration/Warranty Card and return it to LANDTEC.  The model and serial numbers are 
located on the back of the instrument. 
 
Immediately notify shipping company if the instrument or accessories are damaged due to shipping. 
Please keep all packaging material and take pictures to document the damage. Next, contact 
LANDTEC immediately so that a claim can be established with the shipping company.  
 
For questions regarding instrument operation and procedures, please contact LANDTEC at the regional 
office of your choice. General Operational Features 

1.1 Physical Characteristics of the GEM2xxx instruments 

 

1 Exhaust Port 

2 Temperature / Gas Pod / Communications Socket 
(Connector ñAò) 

3 Power Socket (Connector ñBò) 

4 Particulate Filter Housing (on back of instrument) 

5 Sample Inlet, Static or System Pressure Port 

6 Impact Pressure Port 
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j j key 

k k key, up arrow, óØô cursor key, scroll up 

l l key  

m m key, left arrow, ó<ô cursor key, scroll left 

n n key 

o o key, right arrow, ó>ô cursor key, scroll right 

p p key 

q q key, down arrow, óÙô cursor key, scroll down 

r r key 

i 
i key, (zero) key, Backlight operation, Keyboard Lock (press and hold for 2 second to 
activate keyboard lock, press again to deactivate the lock) 

³ Pump Operation, Pump On/Off, Backspace Key (press and hold for 1 second to backspace) 

8 Enter/Store key 

s 
Red Power Button, On-Off (Press and Hold for 2-3 seconds for normal On-Off function, 
Press and Hold for 15 seconds to forcibly turn off the instrument) 

1.2 Storage 

Do not keep the instrument in the trunk of a car or shed because it may be exposed to temperature 
extremes. 

After use or before storing the instrument it should be purged with clean nitrogen or air.  Purging with 
nitrogen may prolong the oxygen sensorôs life.  When not in use, instruments and accessories should be 
kept clean, dry and warm inside of their hard case. 
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The instrument batteries should be discharged and fully charged at least once every four weeks regardless 
of indicated charge state.  The discharge function may be carried out with the use of the Data Logging 
Function in GA mode of operation. 

1.3 Battery/Charging 

The Battery Charger IS NOT covered by the unit UL certification.  Warning - To reduce the risk of ignition of 
a flammable or explosive atmosphere, charge batteries only in an area known to be non-hazardousò or 
equivalent. 
 
The battery used in the GEM2xxx instrument is an encapsulated six cell, Nickel Metal Hydride pack.  This 
type of battery is not as susceptible to ñmemory effectsò as Nickel Cadmium batteries, although it is not 
recommended that the unit be given short-term charges.  When the flashing LED indicates ñTrickle Chargeò 
the charging is completed and the unit should be disconnected from the charger. 

 
 

The battery charger indicates when the unit is charging, charged or if there is a fault.  A full charge should 
take approximately 2 hours.   

1.4 Instrument Certification 

The GEM2xxx is UL/Sira certified for use in hazardous locations.  Specifically certified as to intrinsic safety 
for use in hazardous locations Class I, Zone 1, AEx ib d IIA T1 (Ta=32°F to +104°F). 
 
When the GEM2xxx instrument is in the hazardous area it shall only be externally attached via connector A 
to devices that are marked with the UL File Number E203142 
 
For the certification to remain intact it is vital that the instructions in this manual are followed closely and 
repair of this equipment be carried out in accordance with the applicable code of practice by an approved 
repair facility.  See section 7.2 for a list of authorized repair locations. 
 
It is the responsibility of the operator to determine the protection concept and classification required for a 
particular application.  

1.5 Safety Information 

The GEM2xxx instruments are normally used for measuring gases from landfill sites.  Inhalation of any gas 
may be harmful to health and in some cases may be fatal.  It is the responsibility of the user to ensure that 
they are adequately trained in the safety aspects of the gases being used and that appropriate procedures 
be followed.  In particular, where hazardous gases are being monitored or used the gas exhausted from the 
analyzer must be piped to an area where it is safe to discharge the gas.  Hazardous gas can also be 
expelled from the instrument when purging with clean air. 
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1.6 Turning the Instrument On/Off 

When switching the instrument on, a long beep will sound, followed by the LANDTEC logo being displayed 
and the self-test will commence.  Whenever a key is pressed the unit will emit a short óbeepô as an 
acknowledgement.  This function cannot be turned off. 

When switching the instrument off, the On/Off button must be held down for approximately 2-3 seconds, at 
which point a clean air purge will be carried out. If for any reason the instrument ólocks-upô and will not 
switch off, press and hold the On/Off button for 15 seconds.  This will force the instrument to switch off. 

1.7 Warm-up Self Test 

When switched on, the instrument will briefly display the LANDTEC logo and perform a predetermined self-
test sequence taking approximately 30 seconds, during this time many of the instrumentôs functions are 
tested, including:   

¶ General operation 

¶ Pump function 

¶ Gas flow measurement 

¶ Calibration 

¶ Backlight function 

¶ Solenoid function 
 
During the self-test, the following information is also displayed:  

¶ Software version  

¶ Serial Number  

¶ Calibration due date 

¶ Date format 

¶ Operating language 

¶ Communication Baud rate 
 

Depending upon your version of GEM2xxx instrument you may see additional items listed from the self-test 
as well. 

1.8 Warning and Error Display 

During the self-test, if any operational parameters are out of specification or the pre-programmed 
recommended calibration/service date has passed errors or warnings may be displayed.  Only three 

errors/warnings can be displayed at any time.  To ascertain if more errors occurred, use the óØô and óÙô key 

to scroll up/down the list, to exit from this screen press the ñEnter/Storeò key ó¾ô.  

1.8.1 WARNING Displayed 

All warnings displayed will be prefixed by the word óóWARNINGó followed by a relevant description.  Two 
types of warnings may be displayed.   
 
1. General warnings that may not have an effect on the instrumentôs function and those where the self-test 

has detected a function that is outside the usual programmed operating criteria (e.g. Battery charge low, 
memory nearly full, etc.).  

2. Specific warnings of operational parameters that can affect the performance of the instrument (e.g. O2 
Cell out of calibration, CH4 out of calibration, CO2 out of calibration, etc.). 

 
The most likely reason for the errors is either an incorrect user calibration, or sensor failure.  If an incorrect 
user calibration has caused the warning, it should be correctable by way of returning the instrument to 
factory settings, zeroing or carrying out a user calibration as necessary for the relevant function.   
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1.8.2 ERROR Displayed 

All errors displayed will be prefixed by the word óERRORó followed by a number and description.  The errors 
detected by the self-test are usually caused by a user calibration being out of specification or possibly 
memory corruption.  This will have an effect on the functionality of the instrument and should be corrected 
before use (e.g. 01 - User cal data, CH4 reading or channel out of specification, 02 - User cal data, CO2 
reading out of specification). 
 
If any other Warnings or Errors are displayed, contact a LANDTEC Authorized Service Facility for further 
information. 

1.9 Service Information Screen 

Upon self-test completion, the instrument will display service information including when the next 
manufacturers service is due, what type of service agreement the instrument is under (if applicable), and 

when the last factory gas check was performed.  To exit from this screen press the ñEnter/Storeò key ó¾ô.  

1.10 Technician ID Screen 

The Technician ID screen is displayed after the Service Information screen.  It is not necessary to input a 
Technician ID but it is suggested to do so for record purposes. Up to four characters can be entered to 
identify the technician performing the readings.  This technician ID will be appended to all readings that are 
taken until the instrument is turned off.  To change the Technician ID simply turn the instrument off and back 
on again.  The Technician ID can be input through a virtual key board shown on the instruments display.  

Letters or numbers can be selected by using the óØô and óÙô keys to scroll up/down and the ó<ô and ó>ô to 

scroll left and right.  Pressing the ñEnter/Storeò key ó¾ô will select the highlighted character.  Once the 
Technician ID is selected, or to bypass selecting any characters press the ó¡ô button. 

1.11 Gas Reading Screen  

After inputting or bypassing the Technician ID, the instrument will go into the Gas Reading screen, also 
considered the normal operation screen.  All operations are carried out from this starting point.  The 
following information is displayed in various boxed sections at this time: 

¶ Current programmed time and date 

¶ Current selected ID code 

¶ Pump status 

¶ Pump run time 

¶ Three main constituent gases ï CH4, CO2, O2 (in %) 

¶ Two minor gases ï CO & H2S and indication of H2 (GEM2xxx Plus instruments only) 

¶ Balance gas 

¶ Last read time/date (if previous data is in memory) 

¶ Technician ID 

¶ External devices (displays pod type or temperature probe readings when attached) 

¶ % LEL CH4 (if selected through LSGAM) 

¶ Barometric pressure reading. 

¶ Current relative pressure reading (GA mode only) 

¶ Gas Pod or Temperature Probe reading (if connected) 

¶ Battery Charge graph (5 segment, flashes at 20% remaining) 

¶ Memory Usage graph (5 segment, flashes at 5% remaining) 

Other options: 
¡ Menu Allows access to all instrument user functions. 
£ Next ID / GPS 
Screen /  

Allows the next ID to be selected (if IDs are available). (GPS Screen is for 
GEM2NAV Models when IDôs are not used) 

¥ Measure Flow For GEM mode only. 

§ Previous Reading Allows the previous reading of the selected ID to be viewed (if data is available). 

¾ Store Reading Stores the current displayed reading. (GA mode only)  
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1.11.1 Keypad Lock 

After the instrument enters into the Gas Reading Screen, and from this point forward, the keypad can be 
locked by pressing and holding the backlight key for approximately 2 seconds.  A message will display at 
the bottom of the display instructing you that to release the lock you will need to press and hold the 
backlight button. 

1.12 Optional Gas Pods 

Optional Gas Pods are available for use with the instruments.  These pods are available for a variety 
different gases. For certain gases, more than one PPM range may be available; consult with a sale 
representative for the Gas Pod that would best meet your specific needs.  Connection to the instrument is 
made via the communications socket and exhaust port.  The detected PPM level is displayed in the upper 
right area of the gas read screen and is saved in the same manner as the other gas readings.  The Gas 
Pods are not classified as intrinsically safe they should not be attached or detached from the instrument in 
hazardous areas. 
 

Gas Type Range (PPM) Resolution (PPM) 
H2S 0-50 0.1 

 0-200 1.0 
 0-5000 35 

CO 0-1000 1.0 
SO2 0-20 0.1 

 0-100 1.0 
H2 0-1000 1.0 

HCN 0-100 1.0 

 
Gas Pods are intended for use as an inexpensive detection means and not for regulatory reporting 
purposes.  If a Gas Pod, indicates the presence of the podôs selected gas, further testing should be 
performed with regulatory approved instrumentation.  LANDTEC recommends that field calibration be 
performed using the relevant gas and concentration, prior to sampling with a Gas Pod. If calibrated properly, 
the accuracy of these Gas Pods are typically 5-10% Full Scale.  Certain gases used to calibrate gas pods 
may be dangerous or fatal to your health.  Be familiar with material safety data sheets (MSDS) prior to using 
any gas. 

1.13 Memory 

The instrument's memory is volatile.  It is maintained by a battery back-up system, which will maintain the 
memory while the battery is being charged. 
 
The memory is not to be used as a permanent storage medium and any data should be downloaded to a 
computer with permanent storage as soon as possible. An Instrument should never be stored for prolonged 
periods with valuable data in its memory. 
 
When using the instrument please cover the communications and charging sockets with their ñdust plugsò. 
Although unlikely, sudden shocks, high levels of electromagnetic interference or static discharge may cause 
memory corruption or loss.  Additionally the use of cell phones or other high powered devices near the 
instrument may cause radio frequency interference and may cause memory corruption or loss. If this 
occurs, the instrument may need to be Cold Started and the calibration reset to factory settings before 
further use.  NOTE: Cold Starting will erase all data in the instrument including resetting the 
following to default values: 

¶ Time and Date 

¶ Language Settings 

¶ Screen Contrast Setting 

¶ Mode of Operation  

¶ Field Calibration 
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1.13.1 Cold Start 

THIS FUNCTION SHOULD BE USED ONLY AS A LAST RESORT.   
(For Gas Calibration Error Messages, confirm that Factory Settings and User Calibration are done). 

 
A Cold Start should only be carried out to correct an instrument if no other course of action has proved 
successful.  This function WILL ERASE the instrument memory entirely.  After a cold start is performed the 
user will need to reset the instrument to factory settings, perform a field calibration, reset the internal 
time/date to the default settings, and load device IDs into the instrument.  Please note that the time/date 
and device IDs may only be updated through the communication software.  They cannot be updated 
manually. 
 
To carry out a cold start, turn the instrument on, before the instrument enters into the self-test screen press 

and continue to hold the ó¾ô key until a pass code entry screen is displayed.  At this point the ó¾ô key may be 

released.  Enter the pass-code 12345 and press ó¾ô to confirm. 
 
After the pass-code entry has been accepted, the instrument serial number will be displayed along with the 
hours in use, pump run time and service dates.  There are four options from this screen; 
 

1 - Cold Start 
2 - Recover readings 
3 - Print readings 
0 - Exit 

 
ONLY select option ó1ô if a Cold Start is to be carried out.  Press key ó1ô to confirm this operation or press 
key ó0ô to continue with normal operation.  If you select ó1ô to confirm the cold start a message will be 
displayed confirming the cold start operation and all memory will be cleared.  The instrument will continue to 
the technician ID screen.   

1.13.2 Recover Readings 

THIS FUNCTION SHOULD BE USED ONLY AS A LAST RESORT.   
Recover readings is a low level memory function that should only be used as a last resort if all your 
readings were inadvertently deleted and you know how many readings you had.  This function moves the 
memory buffer and can cause instrument corruption.  Contact LANDTEC before attempting to recover 
readings.  After using this function, it is recommended that you download data from the GEM and then 
perform a cold start to ensure all memory is cleared and returned to an initialized state. 

1.13.3 Print Readings 

This function is performed as a technical support diagnostic tool and can assist LANDTEC personnel in 
troubleshooting certain types of problems. 

1.14 Radio Frequency (RF) Interference 

The gas sensors, especially the Methane sensor, are sensitive to RF interference. 
 
Any device that transmits radio waves can cause your gas readings to fluctuate.  Cell phones are the most 
common cause of the problem.  You should never use your cell phone while you are taking gas readings. 
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2 The LANDTEC System Gas Analyzer Manager (LSGAM) Software 
Beginning with GEM2xxx serial number 10000 and above, LSGAM is the only software that will 
communicate with the instrument. 
 

2.1 Configuration Options 

The GEM2xxx and LANDTEC System Gas Analyzer Manager (LSGAM) software can be utilized in a 
number of ways: 

¶ Configured for operation with the LANDTEC System online service 

¶ Used offline as a local application storing information on the desktop/laptop computer  

¶ Use of the GEM2xxx out of the box without software; (this does not allow the user to generate flow rate 
values, select comments or select IDs with the instrument.  This also prevents downloading of readings 
to the computer.  It also does not allow the user to correct the time and date or to clear the memory, 
unless cold started.)  

2.2 LANDTEC System Online Users 

The procedures included in this section are intended for those who connect to the LANDTEC System online 
service.  The LANDTEC System is an online collaboration tool to Collect, Validate, Analyze, and 
Communicate information based on field data obtained using LANDTEC instrumentation. 
 
If you are a currently registered user on the LANDTEC System, please log in at 
http://www.landtecsystem.com/.  If you are not currently using the LANDTEC System, you may register by 
contacting LANDTEC in the US:  (800) 821-0496 or International:  +1 (909) 783-3636. 
 
Online reference for using LANDTEC System Gas Analyzer Manager (LSGAM) with the LANDTEC System 
can be found under the About Ą Help & Support menu within the LANDTEC System. 
 

 
 
If you do not have login information please contact LANDTEC System Technical Support at 
+1 (909) 783-3636 extension 6131.  Alternately, you may contact your local LANDTEC office for information 
on connecting to the LANDTEC System online service. 

2.3 Offline Users 

The procedures included in the section describe use of the LANDTEC System Gas Analyzer Manager 
(LSGAM) Software while NOT connected to the LANDTEC System online service. 

 

http://www.landtecsystem.com/
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2.3.1 Installation with the CD 

 

System Requirements 

¶ Windows XP, Vista, 7 

¶ Pentium 750MHz or faster 

¶ 128MB RAM 

¶ 200MB Hard Drive Space Available 

¶ CD-ROM Drive 

¶ Available USB port 

 
NOTE:  The computer may need some administrative privileges to install the program.  Program may 

run on other versions of Windows but LANDTEC has not tested the program on older versions of windows 
or with lesser processor and memory requirements. 
As part of LANDTECôs continual improvement process, LANDTEC has consolidated its product information 
and instrument communications software into one menu structure.  On your memory stick or CD you will 
find technical information, instrument communication software, USB cable drivers, videos and instrument 
manuals. 

 
To install the USB Cable Drivers and LSGAM (instrument communication software) from this media format, 
you will need to place your CD or memory stick into your computer.  If you have a CD it should 
automatically start.  If you have a memory stick, you may have to browse to it in your computer and then 
click on the ClickHereToStart.htm icon.   
 

Once the media opens, you will need to choose your appropriate application area from one of the 
application categories.  This example is for a GEM2NAV instrument being used on a Landfill Gas 
application.  After the page opens youôll click on the link titled Instrument Communications Software 
(LSGAM) & USB Cable Driver. 

 
Step A 
ðClick on LANDFILL GAS 
 

 

Step B 
ðClick on Instrument Communications Software 
(LSGAM) & USB Cable Driver 

 
Step C 
ðInstall Components of the Instrument 
Communication Software 

 

Step D 
ðChoose  
ñStep 1 ï Install USB Driversò  
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Step E 
ðChoose  
ñStep 2 ï Install LSGAM Softwareò  

 

 

The software will automatically update if an internet connection is available when the software starts.  This 
software has been tested with Windows XP.  Partial testing on Windows Vista and Windows 7 is complete 
and the software is performing as expected.   
 
Should you have any difficulties, please donôt hesitate to contact us.  Our Software support group can be 
reached at (909) 783-3636 x6131  or support@landtecna.com 
 

 

  
 
The instrument communicates to the computer by means of a USB.  This USB cable requires drivers to be 
installed prior to use on the computer.  From the CD (or USB memory stick) choose the first option 
ñStep 1ð Install USB Driversò 
 
The Java programming is an import part of this software and will be loaded with the CD install.  If you have 
internet access, it is recommended to update your java to the latest version by going to http://www.sun.com 

mailto:support@landtecna.com
http://www.sun.com/
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then click the Java Icon under the ñdownloadsò section.  Once at the Java downloads youôll see links to 
download the latest version of Java for your computer.  The java icon, shown below, will be in the task tray 
at the bottom of your computer screen where your time is shown.  There will also be a GAM log icon, shown 
below, that will be created on your desk top during installation.   

              
 

 
 
 

2.3.2 Startup 

Up Once the USB cable drivers are installed and youôve checked for the latest Java Runtime from the 
www.sun.com website, click on ñStep 2 ð Install LSGAMò.  LSGAM will install placing an Icon on your 
desktop and a new Start Menu Group named LANDTEC. 
 
Starting LSGAM can be easily done by doing one of the following:  
 

Double-Click on the Desktop icon.   

 
                     OR - go to; 
 

Start Ą All Programs Ą LANDTEC Ą LANDTEC System Gas Analyzer Manager  
 

 
 
 

http://www.sun.com/
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2.3.3 Navigation 

The LANDTEC System Gas Analyzer Manager User Interface allows for easy access and navigation to 
various utilities to use the LANDTEC portable instrument on a day to day basis.  The following is a general 
description of the user interface. 

LANDTEC System Login 
When LSGAM is used with the LANDTEC System online service, the username and password will be 
entered in the screen below, if you are using LSGSM as a desktop application the User Id and Password 
fields do not need to be filled in.  

 

The Progress section indicates the status of the current process.  For example, when starting up LSGAM, 
this will show you the activity of the software. 
 
The Instrument section displays whether or not an instrument is connected.  This also downloads the IDs, 
readings, and comments.  If an instrument is found the following details are shown about the instrument: 
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2.4 Connecting to the Instrument 

      

1. Connect the GEM2xxx with the USB or RS-232 Download Cable to your Computer 
2. Instrument must be powered ON and in the Gas Reading screen 
3. Launch the LSGAM software by clicking on the icon on your desktop 

 
This is the first screen you will see when starting the program. 
 

 
 
Once the software is installed on your computer with an internet connection this instrument communications 
program has Auto application updates.  This enables you to always have the most current version of the 
instrument communications LSGAM. 
 
If an update to LSGAM is available, you will see this notice when connected to the internet. 
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Click on OK this will return you to the desktop and you will then need to click on the LSGAM shortcut 
again.   
 
The GEM2xxx must be connected to computer and turned ON.  It must also be in the Gas Reading screen. 
The LSGAM software will automatically download any information in the instrument including readings, 
comments and IDs.   

Note:  Connection of instrument to computer should not be performed in a hazardous area. 
 
A new instrument containing no information will display only the instrument information: Serial Number, 
Version, Operating Mode, Instrument Date, Service Due Date, Number of IDs, Number of Readings, 
Available Memory, and Battery Level.  
 

 

2.5 Create a Project / Select a Project 

Projects are a collection of Device IDs and their associated reading history.  A project can be created using 
LSGAM to contain a group of sequenced IDs and chronological history of instrument readings. 
 
To create a Project, click on the Project menu and select New Project. 
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Upon selecting New Projecté you will be prompted to enter a Project Name and select from one of three 
options. 
 

 
 
Create a New Empty Project 
This option creates a blank project where you configure all IDs and Comments. 
 
Create a New Project with comments and site questions from a Current Project 
Selecting this option allows the user to create a new project that will have the same Comments and Site 
Questions as an existing project. 
 
Create a New Project from the data in a GEM2xxx instrument 
This option will create a New Project and automatically associate the IDs, Comments, and Site Questions 
that exist in the connected portable instrument. 
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2.6 ID Setup 

An ID represents a physical sampling point in the field.  An ID can be allocated to field components such as 
extraction wellheads, gas transmission lines, or passive monitoring probes.  LSGAM allows users to 
configure an ID for each sampling point in order to obtain accurate readings with LANDTEC portable 
instrumentation 
 
IDs are created, modified, and removed from the Project Setup tab in the software. 

2.6.1 Creating Comments 

Comments should be setup prior to creating new IDs. The user can define Comments that can be 
associated with a reading in the portable instrument. 
 
If you selected Create a New Project, when creating your project, you will need to click on the Create 
Comments button.  Comments can be entered in this setup screen or loaded from a file and will be 
displayed in the user interface. 
 
 

 
 
 

Typical Comments Might Include 

Valve Fully Open 

Valve Partially Open 

Valve Closed 

Air Leak in Wellhead 

Water Blockage in Header 

Surging at well 

Sample Port Needs Replacement 

More Vacuum Needed 

5 Day Recheck 

 

2.6.2 Creating IDs 

There are several ways to input IDs to the Project.  The following describes each process: 
 
Creating new IDs with LSGAM  
 
To create a new ID using the LANDTEC System Gas Analyzer Manager, Right Click on the left ID pane 
beneath your active project and select the Add New ID option. 
 
 
 
 
The Add New ID form will be displayed.  From the ID Information tab of this form, entry of the following is 
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available: 
 

 
 
ID INFORMATION 
Device ID: Must be eight (8) alphanumeric character spaces. (For example, ALFGW001) 
 
Device Type: 

¶ Well:  An active gas extraction well connected to a piping network which may require a flow rate reading.  

¶ Sample Port:  A sample point along a gas transmission line that may require a flow rate. 

¶ Probe:  A passive gas migration monitoring probe that does not require a flow rate. 
 

The GEM2xxx calculates flow rate values specific to each device type (listed above).  The available flow 
devices programmed in GEM mode are listed below. 
 
  

Note: LAT & LONG will only be 

available on GEM2NAV models 
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Flow Devices:  

 

Figure 1 - ACCU-FLO Vertical Wellhead 

 
 
 
 
 
 

 
 

 

Figure 2 - ACCU-FLO Horizontal Wellhead 

 

Static Pressure Port 

Impact Pressure Port 

Temperature Port 

System Pressure Port 

Static Pressure Port 

Temperature Port 

System Pressure Port 

Impact Pressure Port 
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Figure 3 - Pitot Tube 

 
 

 

                                          

Figure 4 - Orifice Plate (WellSide)                                                                   Orifice Plate  

 
  

Static Pressure Port 

Impact/Total Pressure Port 

Impact  
Pressure/ 
ñLò 

Static  
Pressure / 
ñHò 

Impact  
Pressure/ 
ñHò 

Static  
Pressure / 
ñLò 
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Flow Device Name Programmed in GEM Orientation Size System 
Pressure 

ACCU-FLO 1.5V Vertical 1.5 inch  

ACCU-FLO 1.5H  Horizontal 1.5 inch  

ACCU-FLO 2V Vertical 2.0 inch  

ACCU-FLO 2H Horizontal 2.0 inch  

ACCU-FLO 3V Vertical 3.0 inch  

ACCU-FLO 3H Horizontal 3.0 inch  

Orifice Plate    

Pitot Tube    

User Input    

Orifice Plate WellSide    

ACCU-FLO-1.5V (System Pressure) Vertical 1.5 inch P 

ACCU-FLO-1.5H (System Pressure) Horizontal 1.5 inch P 

ACCU-FLO-2V (System Pressure) Vertical 2.0 inch P 

ACCU-FLO-2H (System Pressure) Horizontal 2.0 inch P 

ACCU-FLO-3V (System Pressure) Vertical 3.0 inch P 

ACCU-FLO-3H (System Pressure) Horizontal 3.0 inch P 

Orifice Plate-System Side (System Pressure)   P 

Pitot Tube (System Pressure)   P 

User Input (System Pressure)   P 

Orifice Plate WellSide (System Pressure)   P 

 
Pipe Diameter:  The pipe inside diameter (ID) is required for Orifice Plate and Pitot Tube type flow devices.  
 
Orifice Diameter:  The field for orifice bore diameter is available for all Orifice Plate flow devices. 
 
Pump Run Time:  Indicates the duration the instrumentôs pump will run while sampling for the selected ID.  
 
Device Information:  Allows the user to enter general information for the device.  This will display on the 
screen of the instrument if the user chooses the l View ID Details option from the ID selection screen on 
the instrument. 
 
 
ID QUESTIONS 

There are 5 Question Types that can be selected: 

¶ None - No question will be prompted to the user  

¶ Alphanumeric - An alphanumeric answer can be entered when taking a reading 

¶ Numeric - A numeric only answer can be entered when taking a reading 

¶ Multiple Comment selection - Up to 8 comments that may be appropriate for this device ID can be 
selected in the ID setup.  Then one or all of the comments can be selected when taking a reading. 

¶ Single comment selection - Up to 8 comments that may be appropriate for this device ID can be 
selected in the ID Setup but only one comment can be selected when taking a reading.  Comments 
related to valve position are often used with a Single Comment Selection because the valve can only be 
in one position.  
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Importing DataField CS IDs 

If you have existing ID files from DataField CS v3.2.x, these files can be imported by LSGAM.  To begin this 
operation select the Import IDsé option from the Project menu.  

 
 
Select an ID file generated by DataField CS v3.2.x. 
 

 

2.6.3 Create a new project based upon IDs ALREADY IN THE INSTRUMENT: 

To create a Project based on the information in the instrument, select Create a new project from the data 
in my instrument.  
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Note:  When using the Creating a new project from the data in the instrument option, only IDs NOT 
associated with other projects will be created into the new project. 

Creating a Device ID that does not measure flow   Example- Probe or Sample Port 

If there is no flow device you will choose User Input. When choosing the User Input option you will need to 
enter the appropriate pipe inside diameter and pump run time. 
 
This ID is then generally sent to the GA mode [Landfill Gas Analyzer] of the instrument. Because this mode 
of the instrument does not read flow will not show the pressure readings screens that are in the GEM mode 
for vacuum and impact pressures. 

 
 

2.7 Creating your Site Questions  

Site questions are setup in the same manner as ID questions however unlike ID questions, the answers for 
Site questions will apply to all subsequent readings until the site question is updated. A total of 5 site 
questions can be sent to your instrument. These must be updated each time you use the GEM. This is done 
by going to the j Menu selection on the instrument and choosing [Update Site Data] 
 
 
 



GEM2xxx Operation Manual 
 

 REV C2 (English) LANDTEC Release Date: November 30
th

, 2010 Page 24 

The options for questions are Alphanumeric ï Numeric ï Multiple or Single comment selection. 

 
 
These Site Questions may be used again with another project by selecting the Create New Project and 
create new project with comments and site questions from current project.   
 

 
 

 
 
The project will be created and the IDs, Comments, and Site Questions that exist in the instrument will be 
applied to the new project. 
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Working with Device IDs 

Once some IDs are added to your project you may need to occasionally edit them or reference them.  First 
select the project which you want to work with from the project drop down list. 
 

 
 
Placing the mouse cursor over a specific device ID will show detailed information about that ID. 
 

 
 
To edit a Device ID, right click on the desired device and select Edit Device ID.        
 

 
 
To delete an existing ID, right click on the desired device and select Delete Selected Device ID(s). 
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Upon clicking on Delete Selected Device Id(s) you will see the line strikeout. 

 
 

The computer Icon will now display a red * over the image .  This indicates that the IDs are NOT saved. 

Deleted IDs are displayed with a line through the information on the screen.  To restore a deleted ID, right 
click on the ID and click Restore Selected Device ID(s).   
 
Note: Deleted IDôs can only be restored while the project state is unsaved.  Once saved, the ID changes are 
saved and restoration cannot be completed. 
 
Once all work with the device IDôs is complete, click on the Save button. 
 

 
 

After clicking on OK, the device is removed and the computer icon returns to the unaltered state . 
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2.8 Sending IDs to the instrument 

Once IDs have been created in the project, they must be uploaded to the instrument.  To perform this 
operation, select the desired IDs from the left hand table under the Project name (computer side), left click 
and hold while dragging the IDs to the right hand table and release the mouse button.  This is action is know 
as a ñDrag & Dropò. 
 
Three basic methods of selecting IDs exist. 

¶ Select Specific ID(s) 

¶ Select a Range of IDs 

¶ Select All IDs 
 

Specific IDs 

To Select Specific List of IDs, place the mouse arrow at the edge of the first cell and hold down the left 
Ctrl key. Now click the next ID cell that you wish to select. Repeat this as many times as necessary.  

 

Selected IDs (shown as Highlighted).  Arrow depicts "Drag & Drop" action after selection. 

 
Now ñDrag & Dropò the IDs from the left (computer window) to the right (instrument window).  During the 

ñDrag &Dropò process, the arrow will change to . 
 

 
 

The selected IDs ALFP001, ALFMW002, and ALFMW004 now appear on the Right (Instrument) side.  At 
this point the IDs are on the Instrument side but have NOT been sent to the instrument.  The instrument 

with the red *  indicates this unsent ID state.  Click on the Send to Instrument button  to 

send these IDs to the instrument. 
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After the IDs are sent to the instrument, the instrument will appear without the red * 

 
Range of IDs 
To Select A Range of IDs, place the mouse arrow at the edge of the first cell and hold down the left shift 
key. Now click the last cell in the range.  The entire selected range will now be selected. 

 
As with selecting specific IDs once the IDs are selected, they are moved to the Instrument side by ñDrag & 
Dropò. The Instrument icon will appear with a red * and the IDôs will need to be sent to the instrument. 
 

 
 
Click on the Send to Instrument button  to send these IDs to the instrument. 
 
Selecting All IDs 
All IDs can be selected by selecting one ID in the Project window and then pressing Ctrl-A. 
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Now move IDs from the Project Side to the Instrument Side by dragging and dropping them. 
 
 

 
 
If you are dragging and dropping an ID that is already on the instrument side, you will be prompted with the 
above message.  Answer Yes to update the IDs on the instrument side from those on the computer side.  
Answer No to ignore IDs that are already in the instrument.  Answer Cancel to cancel the action without 
sending IDôs to the instrument side. 
 

 
 

Click on the Send to Instrument button  to send these IDs to the instrument. 
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Clearing ID s from your instrument or Deleting a Project 

 

In current instrument contents when selecting the Clear ID List option it will draw lines through the IDS. 

 

You then need to select Send to Instrument. This will clear all IDs from the GEM2xxx in both the GEM 
and GA mode.   

 
 
 
 
You may also delete one ID from a list by highlighting the ID RIGHT CLICK with your mouse and select the 
Delete Selected Device option. If you have selected the wrong ID and deleted then you may select the 
Restore option to return the ID to the list. 
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Upon selecting Delete Selected Device Id(s) you will see a strikeout line appear through the ID 

 

Click on the Send to Instrument button  to send the ID corrections to the instrument. 

 

The instrument contents will now be updated and the ALFMW004 ID no longer shows in the instrument side 
of the list. 
 

Clearing the Instrument Memory 

The Clear Instrument Memory function  allows various parts of the instrumentôs memory to 
be cleared. Upon clicking on the Clear Instrument Memory button the following options are available. 
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Please Note: Clear functions in the instrument affect both GEM and GA modes of instrument operation. 
Upon selecting a memory type to clear, and clicking OK, a prompt will appear to confirm the selected action. 

 

Answer Yes to perform the action. 
Answer No or Cancel to return to the clear memory dialog. 

2.9 Instrument Settings 

The LANDTEC System Gas Analyzer Manager software allows users to change many of the operational 
settings of the instrument.  To view and change the available settings click on the Instrument 
Configuration tab. 

 

In the Instrument Configuration user interface, there is an Instrument Settings option tree.  The Instrument 
Settings tree allows for easy navigation to the following categories: 

¶ Alarm Settings 

¶ Data Logging 

¶ Date/Time Settings 

¶ Misc Options 

¶ Units of Measurement 
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 The following sections describe each option category. 

2.9.1 Alarm Settings  

 

The Alarm Settings options control the activation and deactivation of the audible alarms in the GEM2xxx 
instrument.  Audible alarms can be configured for CH4, CO2, and O2 parameters.  Each parameter can be 
configured with a Low Trigger and/or High Trigger for the alarm.  To activate any specific alarm, click and 
place a checkmark in the desired box.  This will activate the entry field to place the value.  The values must 
be 0 ï 100 percent.  When alarms are set, the instrument will beep and flash the parameter on the screen if 
an alarm threshold is surpassed when taking a gas reading. 

2.9.2 Data Logging 

 

Note: This feature of the instrument is available in GA Operational Mode Only 
 
Data Log ID 
The Data Logging option allows the user to specify an ID to be associated to readings taken with the Auto-
logging feature of the instrument.  
 
Time Between Readings 
This value indicates the time from when the pump stops running until the pump begins sampling. 
 
Pump Running Time 
This value indicates the duration the pump will be run for sampling. 
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Date/Time Settings 

 

The Date/Time Settings screen allows the user to set the date and time of the instrument. 
 
Setting the Computerôs Date and Time 
To set the instrumentôs date and time to that of the computer, click on the Set to System Date/Time button. 

 

Answer OK and the instrumentôs date/time will be set to that of the computer.  
 
Date 
Use the calendar options to select the desired date. 
 
Time 
Use the up and down controls to select the desired hour and minutes. 
 
Set Date/Time in the instrument  
Click the Set Date/Time button to apply the settings to the instrument 

Event Log 

The instrument maintains an event log which records certain events that are not downloaded along with 
readings, IDs, or comments.  In general, these events are useful for LANDTEC Service personnel when 
assisting in troubleshooting the instrument. 

 

Clicking on the Save EventLog button will allow events to be saved from the instrument. 
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By default the location of the folder is the EventLogs for the data directory associated to LSGAM.  This 
directory location changes depending upon your operating system but it can be found by typing the 
following in the Start MenuĄRun box from windows. 

 
 

2.10 Misc Options 

 

 
 
Under the miscellaneous options interface the user can change the following instrument settings: 
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Automatically purge instrument 
Activates and deactivates the automatic purge feature in the instrument 
 
Automatically zero instrument 
Activates and deactivates the automatic zero feature in the instrument 
 
Show LEL on Instrument readings screen 
Specifies whether or not Lower Explosive Limit (LEL) is displayed on screen, power instrument off and on 
for change to take effect. 
 
Low Flow Warning 
Specifies the point at which the instrument will ñFlow Failò.  If the instrument detects that  it is not able to 
extract the appropriate gas flow for analysis the word ñFlowò will flash in the upper left part of the screen 
where the pump timer is normally shown.  If flow does not increase the pump will automatically be stopped.  
Adjusting the setting to ñLowò will allow the pump to run with less flow going through the instrument.  This 
may help avoid flow fail conditions when sampling from high vacuum systems. 
 
Purge Time 
Specifies the duration the pump will run when activated by the purge feature of the instrument. 
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2.11  Units of Measurement 

 

 
 
The Units of Measurement interface allows users to select whether to operate the instrument in metric or 
imperial units.  The units for each parameter are displayed on the screen. 
 
WARNING:  Units of Measure are as critical as the values of the readings stored.  Be certain to verify the 
appropriate Units of Measure for your project prior to making a change to this option.  Changing the Units of 
Measure will NOT convert any existing values stored in the instrument.  To avoid confusion, download any 
stored readings prior the changing the Units of Measurement. 
 
Clicking on the Set Units button will bring up the Change Units Password box.  I f you must change the units 
of measure please call LANDTECôs Software Support for a password. 

 

Upon entering the password youôll be prompted one last time to download your data from the instrument.  If 
you have not downloaded your instrument press the No or Cancel buttons.  Click Yes only if you have all 
data from your instrument as changing the units of measure must erase data that is in the instrument to 
ensure data integrity. 
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Downloading Readings 

After successfully creating projects, IDs, and setting appropriate instrument settings, the instrument is ready 
for field use.  When used in the field, readings are collected and stored within the instrumentôs memory.  
The readings consist of the measured, input, and calculated parameters such as CH4, CO2, O2, Gas 
Temperature, Flow Rate, etc.  These readings must be downloaded from the instrument to be reviewed on 
the computer and stored for review at a later time.  This section of the Operation Manual reviews the 
process of downloading and storing readings from the instrument. 
 
To view your readings from the instrument, select the Readings tab of the LANDTEC System Gas Analyzer 
Manager software. Then click on the Get Readings button 
 

 

Note:  Get Readings function only retrieves readings for the instrumentôs current mode of operation.  If there 
are readings in both modes of operation (typically Probe Readings in GA mode and Well / Sample Port 
Readings in GEM mode) then Get Readings button will need to be pressed in each mode of operation to 
download all of the readings in the instrument. 
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When the instrument is initially detected by the LSGAM software, the Get Readings button will activate if 
there are readings in the instrument in the current mode of operation to be downloaded. 
 
Placing your mouse over a reading will display additional parameters of the reading. As shown below on the 
left.  Clicking on a reading will open a Reading details window and allow you to click through the readings 
one-by-one in detail by clicking the Previous and Next buttons.  

    

Clear Readings 

To clear the readings from your instrument, after the readings are downloaded successfully, click the Clear 

Instrument Readings button .  A prompt will verify the permanent deletion of the 
readings from the instrument.  
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This will clear information within the GEM and GA Mode simultaneously.   
 
Note:  Clicking yes will NOT check to ensure all data is saved from the instrument.  If you plug in a 
GEM2xxx and click the Clear Instrument Readings button without first performing a Get Readings operation, 
data not previously downloaded will be lost!   
 

Exporting Readings 

To export readings to a file, click the Export Readings button.   

 

This will open the Stamping Information Screen.  Stamping information are details that are most often 
stored with the historical data but not directly stored by the instrument.  Detailed historical Stamping 
Information can assist when reviewing the data as atmospheric conditions do impact a gas systemôs 
production performance. 
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Clicking on Done will open the Export Readings to CSV screen.   
 

 

Note:  Depending upon your specific GEM2xxx Instrument model you will see additional fields specific to the 
instrument.  For example GEM2NAV has the fields of Latitude, Longitude, Altitude, Herror, Verror, and 
HDOP Status that the other GEM2xxx models do not have. 
 
This interface provides several options described below. 

¶ To add or remove a single reading from export, uncheck the checkbox in the leftmost column. 

¶ To add or remove a specific parameter from export, uncheck the corresponding checkbox across the 
top. 

¶ To clear all rows click the Clear All Rows button at the bottom of the screen. After Clearing all Rows 
you can the button will change and you can Set all Rows 

¶ To clear all column selections, click on the Clear All Columns button at the bottom of the screen. After 
Clearing All Columns the button will change and you can then choose Set All Columns 

¶ To exit the operation without saving, click the Cancel button. 

¶ To specify a filename and save the selection to a file, click the Save File button.  Clicking this button will 
open a Save window. 
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The save file dialog will open and default to the My Documents of the user who is currently logged in on the 
computer.  Specify a filename and location then click the Save button.  The selected readings will be saved 
in comma separated value (.CSV) format.  The .CSV file may now be opened in another application such as 
Microsoft Office Excel or Open Office Calc. 

 

General Operations Menu 
The following features and functions are selectable from the main menu via key ó¡ Menuô from the read gas 

levels screen. Navigation through the list is via the  and   cursor keys.  Selection of the feature is 

by pressing the ó¾ô key.   

  

2.12 Zero Transducers 

This function allows the user to zero the pressure transducer(s). Upon selection, the current pressure 

reading is displayed. The operation will be carried out when the ó¾ô is pressed.  When zeroing transducers it 
is important to allow them to stabilize first so an accurate zero is achieved.  If ¡ is pressed the instrument 
will return to the gas reading screen without zeroing. 
 
NOTE:  Zeroing Transducers may take a few extra minutes in the field, but is a recommended step to 
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ensure the best possible accuracy. 

2.13 Update Site Data 

Allows the user to answer questions (pre-defined in LSGAM software) relating to the site (e.g. name of 
operator, weather conditions, etc.).  Site Questions are different than ID Questions.  Once answered, site 
answers to site questions will be associated with all subsequent readings until the instrument is turned off or 
the question answers are updated. 
 
This is covered in detail in section 3.2 of this manual. 

2.14 Data Logging (GA mode only) 

Enables the user to leave the Instrument unattended to take samples at pre-determined intervals.  The 
reading interval and pump run time may be edited prior to commencing the logging cycle.  The ID code may 
ONLY be set in LSGAM communication software. 
 
Once the logging function is activated, the instrument will carry out a 30 second óWarm-upô countdown 
(displayed bottom right) and begin the first sample. After each sample, the unit will automatically sleep to 
conserve power if the time between the pump ending and the next sample is greater than 30 seconds. 
 
The instrument is reactivated (awakened) during a logging cycle, the LANDTEC logo will be displayed for a 
few seconds and the Gas Reading screen will be displayed. This will initiate a 30 second countdown to the 
next sample being taken unless the operator stops the logging function.  The data will be logged against the 
ID setup through LSGAM for the Data Logging  function 

2.15 Operating Language 

The operating language of the instrument can be set to English, German, Spanish, French, Italian or 
Brazilian Portuguese through this option.   

2.16 View Data 

The view data allows the user to see the readings that are in the GEM2xxx memory.  Often the amount of 
data stored is more than can be displayed adequately on one screen so pressing the ¥ key will allow the 

user to see additional screens with stored data.  The 2 óØô, 4 ó<ô, 6 ó>ô and 8 óÙô cursor keys will move forward 
or backwards through the instruments memory.  Pressing the ¡ key will exit to the Gas Reading screen.     

2.17 Adjust Contrast 

The GEM2xxx automatically adjusts the screen contrast according to the ambient temperature to maintain 
normal viewing.  
 

The contrast can be manually adjusted by using the 4 ó<ô and 6 ó>ô cursor keys. The manual contrast setting 

is stored when the ó¾ô key is pressed. 
 

2.18 Field Calibration 

Whenever carrying out a user calibration function it is important to ensure the correct values are entered.  
Additionally, in the case of a zeroing function, ensure only certified gas or ambient air is used and no 
connection is made to a probe or wellhead fitting.  Additionally, ensure the instrument is purged of any 
residual gas that may be inside the instrument prior to zeroing.  Calibration cylinders are sold by LANDTEC.   
The regulator, sold by LANDTEC, is set to 0.5 liters per minute and 15 psig maximum.  A normal field 
calibration usually requires the gas to be running for about two minutes.   
 
Upon selecting this option, the Field Calibration screen is displayed.  A brief description of the user span 
calibration procedure and the current reading (row óaô) and user span calibration gas values (row óbô) are 
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displayed. 
 
 

 

The span gas values may be changed via the ó£ Edit Target Concentrationsô option. Once this option has 

been selected, all the gas values will require entry.  Each entry is to be confirmed by pressing the ó¾ô key.  It 
is important to confirm the concentration of the calibration gas(es) used and enter the value(s) properly. 
 
The calibration menu has the following menu options: 

 

2.18.1 Zero Channels 

Selected from the óField Calibrationô - ó¾-Calibration Menuô allows the relevant reading to be zeroed. 
When selected, a list of the available options will be displayed, this usually includes CH4, and O2, also the 
Gas Pod (if fitted).  
 
Supply a zero gas mixture to the instrument for the gas to be zeroed.  Ensure the reading for the selected 
gas has settled to its lowest value before selecting the zero function. When the required option is selected, 

the user zero function will be carried out automatically. The operation will be carried out when the ó¾ô key is 
pressed. 

2.18.2 Span Channels 

Spanning Channels should be carried out prior to use or when the ambient operating temperature changes 

greater than +/- 20 degrees Fahrenheit.  Selected from the óField Calibrationô - ó¾-Calibration Menuô, 
allows the relevant reading to be span calibrated (in accordance with the calibration value entered). When 
selected, a list of the available options will be displayed, which includes CH4, CO2, O2, (CO & H2S internally 
for the Plus) and if an external Gas Pod is fitted (H2S, CO, SO2, H2, NO2, Cl2, or HCN). 
 
When the required option is selected from the list, the span calibration function will be carried out 
automatically. When carrying out this procedure, ensure the span calibration procedure (as outlined below) 
is followed: 
 
1. Apply the relevant known certified gas concentration through the inlet port of the Instrument. 
2. Wait until the current gas reading has stabilized. 

3. Select the required calibration option via the ó¾-Calibration Menuô. 

2.18.3 Factory Settings 

This will clear any user zero and span calibration data.  It will also restore the pre-programmed factory 
settings for ALL channels ï CH4, CO2, O2 (CO & H2S for the Plus) or Gas Pod (if fitted) and pressure 
transducers. 










































