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1 Introduction

LANDTEC is the premier manufacturer of products, instruments and software for landfill gas extraction and
for 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 and GEM2000 Plus, designed by LANDTEC, are specifically for use on landfills to monitor
landfill gas (LFG) extraction systems, flares and migration control systems. Both instruments sample and
analyze the Methane, Carbon Dioxide and Oxygen content of LFG. The GEM2000 Plus also samples and
analyzes Carbon Monoxide and Hydrogen Sulfide. The readings are displayed and can be stored in the
instrument and downloaded to a personal computer for reporting, analyzing and archiving.

The GEM2000 / GEM2000 Plus instrument is 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 a GEM2000
/ GEM2000 Plus back to LANDTEC for calibration or service, always ship it in the hard case to protect unit
from damage.

Carefully unpack the contents of the GEM2000 / GEM2000 Plus, inspect and inventory them. The following
items should be contained in your package:

The GEM2000 / GEM2000 Plus instrument

GEM2000 / GEM2000 Plus Operation Manual

Registration/Warranty Card

Soft carrying case with replaceable protective window and carrying strap
Clear 4" vinyl sampling hose assembly (5 ft.) with external water trap filter assembly
Blue 4" vinyl pressure sampling hose (5 ft.)

Spare internal particulate filter element

Polypropylene male connector (hose barb) connects to blue vinyl tubing
Spare external water trap filter element

100-240 volt battery charger

Software on CD-ROM

RS-232 serial cable for computer/instrument communications
Temperature probe (optional)

Hard carrying case

A\

VY VVVVYVYVYYVYYVYYYY

Complete the Registration/Warranty Card and return it to LANDTEC. The model and serial numbers are
located on the back of the GEM2000 / GEM2000 Plus instrument.

Immediately notify shipping company if the GEM2000 / GEM2000 Plus unit or accessories are
damaged due to shipping. Contact LANDTEC immediately if any items are missing.

For questions regarding instrument operation and procedures, please contact LANDTEC at:

Customer Service or Technical Support (800) 821-0496 Extension 6131
Factory Service (800) 821-0496 Extension 6141
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2 General Operational Features

2.1 Physical Characteristics of the GEM2000 / GEM2000 Plus

2.2 Storage

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

When not in use, instruments should be kept in a clean, dry and warm environment such as an office.

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.
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2.3 Battery/Charging

The Battery Charger IS NOT covered by the unit UL certification. Therefore, when connected to the
Battery Charger, the instrument IS NOT intrinsically safe and should not be used in confined
spaces.

The battery used in the GEM2000 / GEM2000 Plus is a Nickel Metal Hydride manufactured as an
encapsulated pack from six individual cells. This type of battery is not so susceptible to “memory effects” as
Nickel Cadmium batteries, although it is not recommended that the unit be given short-term charges. When
the flashing LED indicates “Trickle Charge” the charging is completed and the unit can 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.

2.4 Instrument Certification

The GEM2000 / GEM2000 Plus is UL/Sira certified for use in hazardous locations. Specifically certified as
to intrinsic safety for use in hazardous locations Class |, Zone 1, AEx ib d IIA T1 (Ta=32°F to +104°F).

For the certification to remain intact it is vital the instructions in this manual are followed closely and repairs
of this equipment be carried out in accordance with the applicable code of practice by an approved repair
facility. See section 9.2 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.

2.5 Safety Information

The GEM2000 / GEM2000 Plus is normally used for measuring gases from landfill sites. Inhaling these
gases, or gases from other sites may be harmful to health and in some cases may be fatal. Itis the
responsibility of the user to ensure that he/she is adequately trained in the safety aspects of the gases
being used and that appropriate procedures be followed. In particular, where hazardous gases are being
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.

2.6 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 ‘beep’ 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
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which point a clean air purge will be carried out. If for any reason the instrument ‘locks-up’ and will not
switch off, press and hold the On/Off button for 15 seconds. This will force the instrument to switch off.

2.7 Warm-up Self Test

When switched on, the instrument will perform a predetermined self-test sequence taking approximately 30
seconds, during this time many of the instrument’s 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:
e Software version

Serial Number. Calibration due date.

Date format.

Operating language.

Communication Baud rate.

2.8 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 ‘A’ and ‘v’ key to
scroll up/down the list, to exit from this screen press the “Enter/Store” key ‘.I".

2.8.1 WARNING Displayed

All warnings displayed will be prefixed by the word “WARNING® followed by a relevant description. Two
types of warnings may be displayed.

1. General warnings that may not have an effect on the instrument’s 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.
O, Cell out of calibration, CH, out of calibration, CO, 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.

2.8.2 ERROR Displayed

All errors displayed will be prefixed by the word ‘ERROR’ 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, CH, reading or channel out of specification, 02 - User cal data, CO,
reading out of specification).

If any other Warnings or Errors are displayed, contact a LANDTEC Authorized Service Facility for further
information.
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2.9 Service Information Screen

Upon self-test completion, the GEM2000 / GEM2000 Plus 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
“Enter/Store” key ‘I’

2.10 Technician ID Screen

The Technician ID screen is displayed after the Service Information screen. While it is not necessary to
input a Technician ID it is possible to select a technician from a predetermined list (created in LSGAMS) or
input up to four characters to identify the technician performing the readings. This 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 ‘A’ and ‘v’ key to scroll up/down and
the ‘<’ and >’ to scroll left and right. Pressing the “Enter/Store” key ‘I’ will select the highlighted character.
Once the Technician ID is selected, or to bypass selecting any characters press the ‘@’ button.

2.11 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:

e Current programmed time and date

Current selected ID code

Pump status

Pump run time

Three main constituent gases — CH,, CO,, O, (in %)

Two minor gases — CO & H,S and indication of H2 (GEM2000 Plus 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 CHy, (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 Allows the next ID to be selected (if IDs are available).

®Measure Flow For GEM mode only.

@Previous Reading  Allows the previous reading of the selected ID to be viewed (if data is available).
 Store Reading Stores the current displayed reading. (GA mode only)

2.11.1 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.
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2.12 Optional Gas Pods

Optional Gas Pods are available for use with the GEM2000 / GEM2000 Plus. These pods are available in
seven different gases with eight different PPM ranges. Connection to the instrument is made via the data
port 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)
H,S 0-50 0.1
0-200 1.0
0-5000 35
(6{0) 0-1000 1.0
SO, 0-20 0.1
0-100 1.0
H, 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 the GEM2000, fitted with a Gas Pod, indicates the presence of the 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.

2.13 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 changed.

The memory is not to be used as a permanent storage medium and any data should be transferred to a
more permanent storage medium as soon as possible. An Instrument should never be stored for prolonged
periods with valuable data in its memory.

Although unlikely, sudden shocks, high levels of electromagnetic interference or static discharge may cause
memory corruption or loss. If this occurs, the instrument should be Cold Started and the calibration reset to
factory settings before further use. Cold starting will erase all data in the instrument including
resetting the time and date to the default value.

2.13.1 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 and reset the internal
time/date to the default settings. Please note that the time/date may only be updated through the
communication software. It 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 ‘" key until a pass code entry screen is displayed. At this point the ‘d’ key may be
released. Enter the passcode 12345 and press ‘I’ 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;
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1- Cold Start

2 - Recover readings
3 - Print readings

0- Exit

ONLY select option 1’ if a Cold Start is to be carried out. Press key ‘1’ to confirm this operation or press
key ‘0’ to continue with normal operation. If you select ‘1’ 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.

2.13.2 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.

2.13.3 Print Readings

This function is best performed using an appropriate RS232 cable (included with new instruments, also
available from LANDTEC) and the LSGAM software. See section 3.12 Downloading Readings for more
detail.

2.14 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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3 The LANDTEC System Gas Analyzer Manager Software

3.1 Configuration Options

The GEM2000 and LANDTEC System Gas Analyzer Manager (LSGAM) software can be utilized in a
number of ways:

e Configured for operation with the LANDTEC System online service;

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

e Used out of the box without software; (this does not allow the user to generate flow rate values or
select comments with the instrument and 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.)

3.2 Online Users

The procedures included in the section are intended for those connected 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 currently are a registered user on the LANDTEC System, please log in at
https://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 - Help & Support menu within the LANDTEC System.

LANITELSYSTEM LANJTELSYSTEM
LFG Pr

Home | Adminn | About | Setup
About
Help & Support

If you do not have login information please contact Technical Support at +1-909-783-3636 extension 6131.

3.3 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.

3.3.1 Installation with the CD

System Requiremnents:
Windows 98/NT/2000XP/Vista
Pentium I 500 MH or equal .k_
64 (MB) RAM

120 (MB) Hard Drive Space
Awailable

CDROM Drive

NOTE: The computer may need some administrative privileges to install the program.
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Insert the CD into your CD ROM drive and wait for the setup to auto start. Click on the Launch Setup button
and follow the onscreen instructions. Once the software is installed you will have a shortcut icon on your
desktop which you will use to start the LSGAM instrument program.

[TE TARDTCE Sratem G Aty Wit S0 = <)
|

LANDTEC System

The Java programming is an import part of this software and will be loaded with the CD install. 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.
S,

—_—

Java

S Micrmytars

3.3.2 Start Up
Starting LSGAM can be easily done by doing one of the following:

Double-Click on the Desktop icon.
OR - go to;

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

< | ANDTEC System Gas Analyzer Manager mx]
Project Restlings View Archive Route
LANDTEC Systerm Loain Instrument
e Initializating Application Savial s
—— Loading Local Prajsets.. E‘ Verson:
a5 Operating Mnde!
Passmord: < Inserument Date
Secvice Due Date
Wumbes of 105
huniber of Readings:
) P e L RN ARERARNAREA s
) Mo 3k v 98 0 | S— Battany
d‘—-’d—‘"‘(l - = IW"V’: f ey s —!UrBl
. T i Project Tnstnument:
= e
=R Lt :p T = E I | e ko Instrument

Sie e Sidld s 1dist

I T Van.1a]
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3.3.3 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.

— LANDTEC Syskem Login

User Id:
I

Password:

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 is shown:

. Sl
nstrument Type:  [EESETEE o
Serial Number: TS Irstrument
vers I on: ot No Instrument Detectad : serial Nimber:
Operating Mode: J B e
Instrument Date: e sull D
Service Due Date: ol
Number of IDs: N vt
Number of Readings: ' '

Project Setup | Readtis | nstroment Confiauyation | Links |

Available Memory: gy i
Battery Level: Pt B |

3.4 Connecting to the Instrument

!
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1. Connect the GEM2000 with the 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.

p Java" starting...

4

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, will this notice when connected to the internet.

Java Web Start x|
L [

A mandatory update is available.
Do you want to continue?

Name: (LANDITES Systern Gas Analvzer Manager v, 0 (Bulld D032)
‘Publisher:  Landtes Morth Amerca

From: kg ects=ga

Click on OK this will return you to the desktop and you will then need to click on the E LSGAM shortcut
again.

The GEM 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.

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.
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| = LANDTEC Systemn Gas AnalyzerManager =10l x|

Project: Readings Wiew érchive: Routs:

No 10s Found in Instrument Serial Number; GMOS341

Mersion: Version 2555 - 090508
= Dperating Mods: GEM
¢ | Passpord! R Unibs: Imperial
GEMTIZE00 Instrument Date; Dec 21, 2007 10:14:46 AM
Seryics Due Date; Jun 1, 2005 10;15:17-6M
Murmber of Tds;
Nurber of Readings:
Awalable Memory;
Battery Level: (I

Lsér I

L4
L3
U LANDTEC System Login
|
i
L3

Log In

Project 58P | Hsadings | nstrument Configuration | Links |

Project - Instrument

3.5 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.

<« LANDTEC System Gas Analyzer Manager

Project Readings View Archive Route
New Project... Ctr+N
Save Current Project CtrHS

Reading Downloa

Delete Current Project R
Add Id... CtrH+NumPad +

Import Ids...

Comments... CtrH+C

Site Questions... CtrHQ

Project Setup | Reagings | Instrument Configuration | Links |

i~ Project

Upon selecting New Project... you will be prompted to enter a Project Name and select from one of three
options.

Create a New Empty Project
This option creates an 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 GEM2000
This option will create a New Project and automatically associate the IDs, Comments, and Site Questions
that exist in the connected portable instrument.

3.6 Setup IDs

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
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instrumentation
IDs are created, modified, and removed from the Project Setup tab in the software.

3.6.1 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.

Setup Comments x|

Carinent
‘alve Barely Open -
‘alve Fully Open
Malve i Fully Closed
Alr Leak in Wellhead
‘water Blockaos in Header
Surging at wel
Sample Port needs replaced
‘well repalr needead
Callbration Performed Before Lse
Mo Change
Flax Hose neads replaced
High treygen
alve will Mok Move
Decreased Yaouum
Mate vacuum needed
5 Day Recheck

Dane | Cancel. |1_Lu_n6'ﬁrm7fﬂ[w"'

3.6.2 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
available:
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x|

Dewica |
Grevice Tyge: [vwel
Flow Device) |Aceu-Flo 1.5H
]_ EI..
yineetiameen T m
Puwp PuiTime: | Seconds
Bevice Infarmation!

Lol L

FHLE Dl rins et

Device ID: Must be eight (8) alphanumeric character spaces. (For example, LSGWO0001)

Device Type:
o Well: An active gas extraction well which may require a flow rate reading.
e Sample Port: A sample point along a gas transmission line that may require a flow rate.
e Probe: A passive gas migration monitoring probe that does not require a flow rate.

The GEM2000 calculates flow rate values specific to each device type (listed above). The available flow
devices programmed in GEM mode are listed below.

Flow Device:
Accu-Flo 1.5V
Accu-Flo 1.5H
Accu-Flo 2V
Accu-Flo 2H
Accu-Flo 3V
Accu-Flo 3H
Orifice Plate

e Pitot Tube

e User Input
Orifice Plate WellSide
Accuflo-1.5V-Include System Pressure
Accuflo-1.5H-Include System Pressure
Accuflo-2V-Include System Pressure
Accuflo-2H-Include System Pressure
Accuflo-3V-Include System Pressure
Accuflo-3H-Include System Pressure
Orifice Plate-System Side-Include System Pressure
Pitot Tube-Include System Pressure
User Input-Include System Pressure
Orifice Plate WellSide-Include System Pressure

Pipe Diameter: The pipe inside diameter (ID) is required.

Page 14



GEM2000 & GEM2000 Plus Operation Manual

Orifice Diameter: The field for orifice bore diameter is available for all Orifice Plate flow devices.

Pump Run Time: Indicates the duration the GEM2000 pump will run while sampling for the selected ID.
Allows the user to enter general information for the device. This can also displayed the GEM2000
instrument.

Device Information: Allows the user to enter general information for the device. This will display on the
screen of the GEM 2000 instrument.

There are _ Question Types that can be selected:

None

Alphanumeric

Numeric

Multiple comment selection
Single comment selection
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< Add New Id x|

Id Information 1d Questions |

Question! | Question2 | Question3 |

[olTC1= e o 0 Multiple comment selection

Selected Comment
Yalve Fully Open -
valve is Fully Closed j
Air Leak in Wellhead

Water Blockage in Header
Surging at well

Sample Port needs replaced

well repair needed

Calibration Performed Before Use
Mo Change LI

Flew Hase needs renlaced

e

Done I Cancel |

< Edit Id Information x|

Id Information  Id Questions |

Questionl  Question2 | question3 |

Question Type: I.ﬂ.lphanurneric ;I
Question: Waz Flare on!

Characters remaining: 65

Dane Cancel I

x|

1d Information 1d Questions |

Questiont | Question2 | Question3 |

(o=l BT Hl (Multiple comment selection

Selected Comment
Yalve Fully Open a
valve is Fully Closed

Rir Leak in Wellhead

Water Blockage in Header
Surging at well

Sample Port needs replaced

well repair needed

Calibration Performed Before Use

Mo Change _I
=

Flrx Hnse needs renlared

e

Done | Cancel I

Users may select up to 8 comments that will be
available to the technician to select from when
storing a reading with the GEM2000.

Alphanumeric questions prompt the user to
enter a comment on the instrument consisting of
letters and numbers.

Numeric questions will prompt the user to enter
a numeric answer on the instrument with a
specified format.
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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 IDs... option from the Project menu.

< LANDTEC System Gas Analyzer Manager
Project Readings Wisw Archive Boute

SR spn Reading Downlo
Save Current Project  CTH5 il it ikl
Defets Curfert Frojct it
AddTd, Ctr+HumPad +

Impart ldsi.

Comments.. cirite

Site Questiofs, ., G40

Fiivieck B2tup | Readings | Instrument Confldtatian | Links |

~Prioject

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

x|

tonkin: || = GemiDsFoldsr o 0 ] =
[ [
= 1n_Use CUST_FILES '

WGET | = ot
RS |7 2s4GEMZ0OmS et
E (7} 2 gemilDCam. bt
(2] 200_cas Well 10's Only it

Dezheup [Fl 215t Dantet
(7] S0GACK. bet
‘ [FhasFROL &t

[Z] BoFB02, it
[F] Add Comments.tet

"[ (7] Anna_lDs tt
.—:_ -

il Brorumsrts

[Fharon.mt

My '::'l't'nl.‘:[ulﬁ LI__‘ Ll
File pame: | open |
s weefostaris 3,10 e 2 [

3.6.1 IDS ALREADY IN THE INSTRUMENT:
To create a Project based on the information in the

x| !
GEMZ2000, select Create a new project from the

data in my instrument.

u ‘Please enter & name for your new project

Projact Name: ||

(" Cigio s oty proet
(oot oo ih comiets and e uesions o e et
o ﬁ?ﬁat_azél-inéw-ﬁra:{é'trfr'um the datainmyinstrument:

AT | Eantel Page 17
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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.

= Add New Id x|

Id Information | Id Questicns |

device Id: [Probeizl
Device Tyne: [Frobe 1|
Flow Device: [User Input |
Pipe ; W n
Grifice Dismeter: [0 |

Pusnp Fun Tieme: 120 Seconds
Deevice Information: Hew Scale Houae Prclbal
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3.7 Creating your site questions

After sending site questions to your instrument they must be updated each time you use the GEM. This is
done by going to the menu selection in the GEM and choosing [Update Site Data]
The options for questions are Alphanumeric — Numeric — Multiple or Single comment selection.

Setup Site Questions B x|

st | et | usiond | ueshiond | uestecs|

Quamstic Typet |None

Miltiple carmmznt seleckion
ingle carmment selection

Bone: | | Eancet I Load from:File: I

Alphanumeric Example
Setup Site Questions B x|

Guestiont  Questior?’| cuestiond | Guestions | Guestions |

WHTWE' |.ﬁ|[jhanuméri|: ;I
Ciuestio:

Waz Gate Locked

Characters ramaining: &1

pore | concst | [ TooiBomrie |
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Example of Numeric Question

Setup Site Questions 7] x|
Guestion. | questione - Qiestiond | cuestioni | Guestions |
‘Quisstian Typs: |Numetic |
QWEstOnt e 21 Field Flaw
fswerFomat | = [loo = fux =] jcfm
‘Charackers remalring: 43
pore | cancel |
You may use Multiple or Single Comment selections
Using the Comments that were created for this project
Setup Site Questions 7] x|

cauestion] | question? | Guestion? | Guestiond | Guestion |

’Q_ue;ﬁﬂ:ﬂ‘hmﬁ: II"-'1L|JI:i|:gI_E_ comment: selection ﬂ
Selectad - ,, Comment .
YWalve Barely Open e

Walve Fully Open

Yabhe is Fully Closed

Air Leak in Wellhead

‘Water Blockage in Header

Suraing at well

Sample Port needs replaced

el repairneeded

Zalibration Performed Before Lse

Mo Change

[EVEVEYEVEY EVE K ES Eim|

Flex Hose needs replaced

pore | canel | [T
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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.

<« | ANDTEC System Gas Analyzer Manat

I_Pfﬁ]EE‘I Readings View Archive Route
Mew Froject., =
Save Current Project  CrHS

Delete Current Froject

Add 1d,, i NLmPEd +
Impartida,

Commeants. Ch+e
Site Questions. . Cir+g

Create New Project x|

L*l -F‘l-bw_ﬁi_ﬁ'ﬂﬂtm’, & rame F_IIIT"EQL'.II:_TIB_W_REEI]GE‘C

ProjeckName: I

i Create 4 new smpky project
(& Lreats 2 new praject with comments and site questions from current project

" Create anew projsctFriom the datainmyinstrument:

[Frre Eaned I

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

< L ANDTEC System Gas Analyzer Manager -0 x|
Project Readings Wiew Archive Reute
LANDTEE Syt Login | Tnisteufment
T Route Up!liid Complete S Mimbery GHE7E30
| I0s Wattirig.. ) Version: Wersion 2:35 - 09/03/06
Comments  Complate 0 uploaded 3 ‘Operating Mode:GEM.
Password; Site Queations  Complets Ouplosded Tnstrument Dake: dul 25; 2007 12:00:04 PH1
GEMMgOon Service Dus Dister Dec 1, 2007 11:11:56 AM
Mumber of Tdst:0
Blurber of Readings: 14

— vailable Hemery: I
_-_ug n | Battary Lavalt | 1% i
Project Satp | Readings | tnstrument Conflauration | Lnks |

- Brojeet TnsB Uit

'.,‘jl] Landbee_LsaaM (Locl) =l E [ Carvent Irstrument Sontents =] sadrometument

[Archive Test (Local) |
DHES Landkac (F (Local)
BEE =t Side Landfil (Local)

Deswic Flow Device:

Testooos AcouFin

Testoons AccuFin3H

Teston? Orifice Plate

Testons Fitat: Tubi

Testoong User Inpot

Testoo10 Orifice Flate (Welside)
Test0O11 AccU-Flo 1.5V (Syster Pressure)
Testln1z Accu-Flo LSH (System Pressure)
Testin13 Accu-Flo 29 (System Frassure)
Testioi4 Accu-Flo 2H (System Fressure)
Testinis Accu-Flo 3Y (System Pressure)
Teston1e Accu-Flo 3H (System Pressare) =l

Comments Steguestions: | addid ||| z01ds 132 dleted et Td List

| Landeet LSGAM (Lacal) w4813 Page 2 1
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Placing the mouse cursor over a specific device ID will show detailed information about that ID.

Peojsct Setup | Readngs | Irstruirient Goriguration | ks |

Praject i Anstrument

AR ot ™ =

“, [Landtec_(5GAM (Local) =1 = | current Instrument Contents =|  -SendtoTnstumsnt
e | Flow Pevlee Device 1d° Flow Deyics
TestOnnl Acou-Flo 1.5y - -
TeskOODz Acou-Flo15H
TestO003 Accu-Flo 24
Testino Accu-Flo 2H
TestO006 Accl-
Testodn? Griticd. T€510004
TestO0os PiEat]
Testoooe User| Pump Run Time: 120
TestiO10 Grifice Flat|  nft fecufo-2H
Testnil Accu-Fla L5 (F - o

] ) ; -
TesitBiz APl TEH (3 Flow Device: Arcu-Flo 2H
TestlD13 deei-Flo2y (5 Pipa Diameter: 0.0
Teptlily AeoFio 2HISY  orifice Diameter; 0.0
Testinis Accu-Flo 3V (3 &
Testoie “AcouFin 3H (5 Question: Comment: (10 Commerits) v
— Cuestion: Comment: (7 Camments} =
4| kS o Question: Camiment; (2 Canments) eted Foanit it

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

Project Setip | Readings | Tnstrument Ganfiguration ] Links |

Praject 1H5tH
'-,f ﬂ |Landtec_L5EAM (Local) =l ;
peicsd | Flow Bietics N
Testoooi | Areu-Flo: 1.5y -
Testoooz. Aecu-FlocL.5H
TesH0os Scru-Flo 2y
Teti0od Sccu-Fla 2H
TesH0ng | fcou-Fle
Testﬂﬂ”; Oiifice P Pelete Selected Beyvies 1d(z)
Testoon; Pitak Tu R - s,
Testonog User Int Hegu_are Select = DBV}EE Iﬂ$}
Testonin | crifice Plate (wellsidz)
Test0o1] | Ac;gf}g 154 (System Pressurs)
Testdiz JAccu-Flo 1.5H (System Pressure)
TeetOt s Arcu-Flo:2y (System Pressire)
Test0Oi4 Acci-Flo 2H (System Pressure)
Test0ols | Boou-Flozy (System Pressure)
Test0o1e | Accu-Flo 3H {Systent Pressure) ;‘
Comments | Sike Qusstisns | Add 1 | 201d

To delete an existing ID, right click on the desired device and select Delete Selected Device ID(s).

Preiect Setip | Readings | Instrument Corfiguration | Links |

Project | Instiumg
1

,1)!1 |LANDTECS L3GAM (Localy Ed J;;

| Devieerd | Fiow Device o4

Testooos3 Accu-Flo 2y

*, I

TestiO0s sccu-FlosH  Edit Bevicald

TB$§:0:007 Or_ﬁit_ﬁgé_-_ Delete Selactad Cayloe I

Toshty _UserInplt g s Salacted Devics Td(s)
Test0010 Orifice Plate (el

Testonl | Accu-Fla 1.5V (System Prassure) cod
TestO012 AccirFlo 1.5H [System Pressure)  cod
TestO013 Accu-Flo 2% (S9stem Pressu-.rej  cod
Testin14 Accl-Flo 2H ( -~ cod
TeskOO15 AccuFlo 39 =
Testiole Accu-Flo 3H {54 e PressUre)  cod
G Pl Gyseen e, Systenrozie] ||| [ o
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Project Setup I Reagingsl Inskrument Cl:unfiguratil:nnl Linlgsl

~ Project
F‘{ B [LANDTEC L5GAM (Local) =]
Device Id Flows Device
Tesk0o003 Accu-Flo 2y
Test000& Accu-Flo 3H
Tesk0o007 Crifice Plate
Test0o09 User Inpuk
TeskO0i0 Crifice Plate Mwellside)

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).

3.8 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 table under the Project name, left click and drag the IDs to the

right table.

Place the mouse arrow

to®.

at the edge of the first cell and hold down the left key. The arrow will change

To highlight all, select control, then A on your key board. You can now drag the list to the Instrument side of

the screen.
FFoTeCE TS OmEnE -
."ﬂ |LSGAM Wilest Coast {Lacall =1 a |Lsaam EasT = Send ta Irskrumsrit: |

| evice Il Flew) Bevice.

SiteGuestions | Addid

Carmments

Device 1d Flow Device |

TestOOn1 Accu-Fla 1.5 |

TestOLlz Aceu-Flo 1.5H

TestOoog: Accu-Flo 24

Testlong Accu-Flo 2H.

Testhoos Accu-Flo 34

Testions Accu-Flo 3H-

TestOooy Orifice Flate

TestOons Fitot Tube

TestOoos User Inpuk

TestOoig Orifice Plate (Wellside)

TestOo1l Accu-Flo 1.5Y (Systerm Pressure)

TastOolZ Accu-Flo 1.5H (System Pressure)

TastOdls Aecu-Flo 24 {System Prassure) e

TastOo14 Accu-Flo 2H (System Prassure)

TastOols Accu-Flo.2Y [Systern Prassure)

Testodls Accu-Flo 3H_(Sy5tem Pressure) - I
201ds eartdist |
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Once you have dragged the list or any selection of IDs to the instrument side, the line will change where you
have the arrow and the circle will become a box.

| TS TrEErLime e

=

,f_ﬂ |LSGAM Wast Coast {Local) =1 E | L5GAM._EAST =l Sirid b IRstrumsrt: |

| Bevice1d Flow Bevice Device Id Flow Device |

| TestOnnl Accu-Flo 1,59 =
TestUlz Accu-Fla 1.5H
TestOmo3, Accu-Fla 24
Testomns Accu-Flo ZH
TestOoos Accu-Flo 3y
TestOoos Accu-Fla 3H.
TestOoo7 Crifice Flabe
TestO0ns Pikat Tube
TestOoog User Inpuk
Testooio Crifice Blate (welside)
TestOoll Accu-Flo 1.5% (System Pressured
TestOolz Accu-Flo 1.5H (Systerm Pressure)
Testooi3 Accu-Flo 24 (System Pressure) e
TestOold Accu-Flo 2H [System Prassure)
TastOole Accu-Flo 34 (System Pressura)
TestOole Accu-Flo 3H_(Sy'stem Prassura) - |
Camments | Sike Guestions [ ‘Add1d ] 20 ids Clear d List |

Upon releasing the mouse key your IDs will be in the instrument list. Now select Send to Instrument
button.

B I Laaar_EAST ;I Send to Instrument I

Device Id Flow Dewvice

Testdod1 Accu-Flo 1.5Y -
Inpuk
001 = Inpuk
ELIM Inpuk

Send ko Instrument

101 1ds Clear Id List |
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3.8.1 Clearing ID s from your instrument or Deleting a Project

— Instrurnent
E |Current Instrument Contents ;l Send to Instrument |

Device Id Flow Device

01Ids + 152 deleted

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 GEM 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.

E ]Current Instrument: Contents ;I Send ko Instrumen|
Device Id Flznw Eleyics
Cesaasio | Cifice Plate
Te<toooz i Accu-Fin 1.5H
Testonnz i Becu-Fla 2y
Testnos i Accu-Fla 2H
TestOnns. i Aecu-Fla 3V
Te<tOnns i Becu-Fla 3H
TestOnng i Crifice Plate
Te<tonns i Bitok Tube
Testiis | sar Tnpuk
Testiolo i Crifice Plate {Wellside)
Testooll | Aeru-Fio 1,59 (System Frassure)
Testitd ! Accu-Flo | L5H (System Pressure)
|
|

Resture Selectsd Beiice [di)

2vids

Page 25



GEM2000 & GEM2000 Plus Operation Manual

3.9 Instrument Settings

The LANDTEC System Gas Analyzer Manager software allows users to change many of the operational

settings of the instrument.
Configuration tab.

< | ANDTEC Systern Gas Analyzer Manager

Project  Restings” Wiew Archive’ Routa

LANDTEL Syster Lo e Inisttuipent
plete
Usgrd:
| 180118 E
Passordi:
GEMmZ000

Froject Setup | Readings  Listriment Canfiouratinf | Links |

€3 Tnstrument Settings
w0 Alarmn Setkings
“i| Daks Logging
|| DiabeTime Settings
" Misc Optioris
&y Units of Measurement

Serial Number; GMOFE30
Wersion: Versiar 2:35 - 09/05{06
‘Gperating Mode: (GEM

Instrument Date: 2l

Serwice DueDate: Dec 1, 2007.11:19:19 AM

Mumbes of Ids::200

Humber, of Readings: 15
vailable: Mematy I S
Batbary Level: |

27, 2007 11:37:50 A0

| EENETEE TSR uish !

VA0,13 |

In the Instrument Configuration user interface, there is an Instrument Settings option tree.

Settings tree allows for easy navigation to the following categories:

Alarm Settings

Data Logging
Date/Time Settings
Misc Options

Units of Measurement

The following sections describe each option category.

3.9.1 Alarm Settings

# Alarm Settings

1 Instrument Settings

Alarmm Sathings
ZHe

|| pata Logaing
— [1F] DakefTime Sethings
" Mist Cipkions

Sl Units of Measurement

[ Low Trigger: | h
[~ High Triager! | i

@z

[ Low Trigger:, | %
i~ High Trigaer: | o

- CCly

[~ Low Trtc_lgﬂr I e
[~ High Triggzr: | LS

Set dlarms |
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The Alarm Settings options control the activation and deactivation of the audible alarms in the GEM2000
instrument. Audible alarms can be configured for CH4, CO,, or O, 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 — 100.

3.9.2 DatalLogging

. Data Loggin
L Instrument Settings IS
& Alarm Settings
g
e F| DatefTime Settings
-« Misc Options Data Log Id: [AUTO-LOG
&y Units of Measurement Time Between Readings: | 1= (Minutes)
Pump Running Time: | 30 52 {Seconds)
Set Logging Options |
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.

Date/Time Settings

I3 Tnsfrument Settings ate]f RS

| Blarm Settings
= . - Date Tifg———————————————
L | Data Logoing
:_, ke Time Settings |JU|‘:" “‘_l |2I:IU_T-"_*_'_J m "EE oG
" Misc Options sun Mono Tws MWed Thu Fri o Sat St Data]Time l
8 Urilts of Measurement | [ "_'.-'E'I G| (R ) | |

i 1 2 = 4

[ = =B I T (I TN =B T

[ 45 | 8 [ 17| 98| 18 |20 | 21 Set to System Datel Tims l
[ 22 | 23| 24 | 25| 28 28
[ =z |=0 | 3

The Date/Time Settings screen allows the user to set the date and time of the instrument.

Setting the Computer’s Date and Time

To set the instrument’s date and time to that of the computer, click on the Set to System Date/Time button.
This will set the calendar and time fields to the current date and time of the computer. Then click the Set
Date/Time button to apply to the instrument
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Date
Use the calendar options to select the desired date.

Time
Use the up and down controls to select the desired hour and minutes.

3.9.1 Set Date/Time in the instrument
Click the Set Date/Time button to apply the settings to the instrument

3.10 Misc Options

M
L7 Instrument, Sethings L

o, Alabre Settings

|| Daka Logging Iv mutamatically purge Instrument
| DatefTime Settings:

[ Automatically zgta instrument
Slsc Ophions

e Linits of Measuiersit I Show LEL on instrument readings screen

Low Flow Warning | 50=1 (miMinte)
Purge Tmes | 30— (Beconds)

Set Optices I

Under the miscellaneous options interface the user can change the following instrument settings:

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 indicate it is not able to extract the appropriate gas flow for
analysis.

Purge Time
Specifies the duration the pump will run when activated by the purge feature of the instrument.

Page 28



GEM2000 & GEM2000 Plus Operation Manual

3.11 Units of Measurement

i3 Instrument Sethings ST
o Alarm Settings  Matric (& Imperial (USA).
|| Drata Loaging —— . ; T
tl DakefTime Settings eeste Frbesicst G BB 3KE T
> Hisc o Bakoretiic Fm'es?L!rsi TGt Ty Incl'nes'meril:qry_("Hg) .
ML inits of Measursmiert e ALY L= Zabligis encens Fahrannglh ()
Flows || Met=sLul: | ol L | Standard cubic festmin {SCEM)
Fioer I b British Themal Units (ETLY
Anemiomekstt ittt il Metiars cubsid et hoit ()
i Dlareter Thehes (1)
Set Units |

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.

3.12 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 instrument’'s memory.
The readings consist of the measured, input, and calculated parameters such as CH4, CO2, 02, 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 downloaded readings from the instrument, select the Readings tab of the LANDTEC System
Gas Analyzer Manager software.

| LANDTEC System Gas Analyzer Manager

Project Readings Wiew Srchive Route

_loix|

LYDIZEOE S Reading Download Complete it -

Lisii e el berr et
| Mersigny Yersion 2:38 - 09{03{06
[ Giperating Mode; GEM

Pagsword: tniks: Imperial

GEM™Z000 Instrument Date; Aug 27, 2007 1115327 AM
Sarvice Dup Dates Dpc 1, 2007 1115023 AM,
Number, of Tds: 13
Number of Readings: 14
Avealable Memary | —
| Battery Level |
Piciect Setup Beadings | [nstriment Corfiglatian | Links |
20 fedne || Erportheadngs || dlsar instriment Readings |
Tigvice Id Date Time Ha s Oz Comments Project Poskad|
TestOnfs RO 1181 AN A0 | a7 %6 “Water Blockage in Header LANDTES [5AM
TestooDg BIZ7]07 1131 AM 47.0 344 S8 No Change LAND TEE LSiEAM
TestOohy ajz7j07 11132 AM 474 | @8 L LANDTES LSEAM
Testoaln BiZ7)07 11133 AM d7o | #oD 05 Valye will ok Move: LANDTES LSGAM
Testodil BiZ7]07 11134 AM 1.z 05 9.5 Air Leak in Wellhead, Figh Cxvgen LANDTEC LSGAM
Testoi12 BI27J07 11135 AM 48,1 2.8 24 LANDTES LSiEAM
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LANDTEC SystemLogn ~ Instrument
Reading Download Complete
User Id: Serial Mumber: GMO7S30
I Wersion: ersion 2,38 - 09/03/06
u Operating Mode: GEM
Password: Units: Imperial
GEM™2000 Instrument Date: Aug 27, 2007 11:54:45 Am

Service Due Date: Dec 1, 2007 11:50:29 AM
Humber of Ids; 19
MNumber of Readings: 14

Awailable Memary:
:

Battery Level:

Project Setup  Readings Ilnstrument Cunfigurat\unl L\nhsl

TestOO0S 82707 11:31 AM [ 480 [ 327 [ 26 | Water Blockage in Header | LanDTEC Lscam |
TestO006 62707 11:31 AM | 470 | m4 [ 58 | Na Change | LANDTEC L5@am |
Test0o? B/27/07 11:32 AM
Testdnio 8/27j07 11:334M | Test0005
Testdni1 827107 11:34 &M ’
Teston1z /2707 11135 &M Date/Time: Mon, Aug 27 2007 11:31:11
Tech: N
CH4: 48.0 % Co2: 327 %
02 26 % Balance: 16.7 %
Barometric Pressure: 28,79 inches Hg Initial Flow: 142 Scftm
Adjusted Flow: = Sifin Initial Temp: 80 DegF
Adjusted Termp: 80 DegF Initial SP:  -4.9 inches H2O

When the instrument is initially detected by the LSGAM software, the readings are automatically
downloaded from the instrument, placed in the Readings tab table, and stored in your project previously set
up on your computer.

Placing your mouse over a reading will display additional parameters of the reading.

Test0001
DateyTime: Wed, I 25 2007 15:05:36
Tech: MA
CH4: 47.0 coz2r 331
o2 36 Balance: 163
Initial Flow: 68 Adjusted Flow: 93
Initial Ternp: 111 Adjusted Ternp: 111
Initial 5P -0.1 Adjusted SP: 0.1
Initial DP: 3,213 Adiusted DP: 5,915

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. This will clear information within the GEM and GA Mode simultaneously.

Select an Opkion x|

2 sy contruing with this speration o readngs
thesinistrunient will e petmanenthy deleted, Are:
‘o SUre oL Want to do thisT

Mo Carrcel
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To export readings to a file, click the Export Readings button. This will open the Export Readings to CSV
screen. This interface provides several options described below.

< Export Readings to €SV x|

i W W F ¥V F |2 i i
| PevicelD  DatsfTme, |CHY COF OZ  Balance  %lELInE. Static Press; Ad), Static Press. Inik. Diff, Press.
W COHLBFST  (7/17j07 4., 0.1 0.0 208 (79.1 2.0 0.1 0.1 0,103 =
I |GRLFEFSM  [717j07 4., 0.1 0.0 20,9 {790 2.0 0.1 0.1 F0.104
VW \GRLFEFSN (Fl19j078.,, 0.1 0.0 [20.6179.3 2.4 |3 0.1 .0
W GRLORW2S [7i19i07 1., 286 117.1 [16,9 374 57.,.|om 0.0 187358
W |GRLORWZD [7iigin7 1., 5.3 1.3 [12kez i, |aa 0.0 4,68
W |GRLDEWO? [7j19i07 1., 0.2 0.0 [20.3179.5 4.0 lao 0.0 -2
W |calbcHe  [7rz3inzs.. o) 0.0 2061793 24 |a. 0.1 £.o
W NewBostl  [7f2307 1., 00 0.0 2061793 20 |nm 0.0 579
W |NewBosvz [7f23007 1., 0.0 0.0 2005 794 20 |nm 0.0 5,128
B MNewBosv2 (723071, 0.1 0.0 205 794 2.0 |mo 0.0 5. 128
B MNewBosvd (723071, 0.1 0.0 205 794 2.0 |mo 0.0 5.502
M MNewBosv2 7j23f07 2. 0.0 0.0 20.9 790 2.0 |1n& 0.0 0488
W |NewRasv2  (7j23i07 2., 000 000 12009 1790 2.0 [10.& 0.0 0488
4 Testoonl  [7j25i07 3., 47,0 331 5.8 163 CEI 0.1 3713
B (TestOOoz:  [7/25i07 3., 46,1 1323 5.5 151 52, [-0.1 0.1 7,339
I (TestOO03:  [7/25/07 5., [46.0 [32.1 6.9 150 52, -0.1 -0.1 5546 il
'?_TB}E@ 7125i07 3., 46,1 13250 7.0 142 5%, 0.1 0.1 £.159 -
Kl I i

Hear All Rows | Clear All Golumns | ancel | =SaveFils |

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

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

To clear all rows click the Clear All Rows button at the bottom of the screen.

To clear all column selections, click on the Clear All Columns button at the bottom of the screen.

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.

x|
Sawein: |[: My Readings :I T 1'5

Flopame: | 5%
Files of typet: |4 Fles Bl iGarcal

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.
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4 General Operations Menu

The following features and functions are selectable from the main menu via key ‘© Menu’ from the read gas
levels screen. Navigation through the list is via the 2 ‘A’ and 8 *v’ cursor keys. Selection of the feature is by
pressing the ‘I’ key.

4.1 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 ‘.’ 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
ensure the best possible accuracy.

4.2 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 from Site Comments.

This is covered in detail in section 3.7 of this manual.

4.3 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 ‘Warm-up’ 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.

4.4 Operating Language

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

45 View Data

The view data allows the user to see the readings that are in the GEM2000 / GEM2000 Plus 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 ‘A’ and 8 ‘v’ cursor keys will move
forward or backwards through the instruments memory. Pressing the ® key will exit to the Gas Reading
screen.

4.6 Adjust Contrast

The GEM2000 automatically adjusts the screen contrast according to the ambient temperature to maintain
normal viewing.

The contrast can be manually adjusted by using the 4 ‘<’ and 6 *>’ cursor keys. The manual contrast setting
is stored when the ‘I’ key is pressed.
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4.7 Field Calibration

Whenever carrying out a user calibration function it is important to ensure the correct value is 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. The calibration cylinders sold by LANDTEC have a
volume of 17 liters. The regulator, sold by same, 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 ‘R’) and user span calibration gas values (row ‘S’) are
displayed.

The span gas values may be changed via the ‘® Edit Target Concentrations’ option. Once this option has
been selected, all the gas values will require entry. Each entry is to be confirmed by pressing the ‘.’ key. It
is important to confirm the concentration of the calibration gas(es) used and enter the value(s) properly.

4.7.1 Zero Channels
Selected from the ‘Field Calibration’ - ‘d-Calibration Menu’ allows the relevant reading to be zeroed.

When selected, a list of the available options will be displayed, this usually includes CH,4, and O,, 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 ‘.’ key is
pressed.

4.7.2 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 ‘Field Calibration’ - ‘d-Calibration Menu’,
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 CH,4, CO,, O, (CO & H,S for the
Plus) and Gas Pod (if fitted).

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 ‘d-Calibration Menu’.

4.7.3 Factory Settings

This will clear any user zero and span calibration data. It will also restore the pre-programmed factory
settings for ALL channels — CH,, CO,, O, (CO & H,S for the Plus) or Gas Pod (if fitted) and pressure
transducers.

4.7.4 Last Field Cal
Displays the date the last field calibration was carried out (zero or span).

4.8 Mode of Operation
Allows changing instrument between GA mode and GEM mode of operation.
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4.9 Information Screen
The information screen will automatically display the following information:

Software Version- Date
Serial Number-GM00000
Date Format- USA
Language- American
Communication- 1920014

4.10 Exit Menu
The Exit Menu simply exits the main menu screen and returns to the gas reading screen.
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5 Taking Probe Readings (GA Mode)

LANDTEC classifies non-extraction wells as Probes when NOT connected to an active vacuum
extraction system. Probes, (commonly known as migration probes), are typically placed on the
perimeter of the landfill to test for gas migration or may be placed next to a building or road to test for
the presence of Methane. The GEM2000 / GEM2000 Plus instrument may be configured as a Gas
Analyzer (GA mode) for sampling probes. To access this function from the gas read screen press ‘@’
for menu and scroll down to Mode of Operation, press the ‘4 key and highlight Landfill Gas
Analyzer, pressing the ‘" key again will select GA mode of operation.

5.1 Preliminary Checks

Prior to going to the test site, it is good practice to ensure:

All necessary ID codes and readings have been uploaded via LSGAM software.

The time and date are correct.

The water trap has a clean and dry filter fitted.

The inlet-port particulate filter is clean and dry.

A supply of spare filters is available in case of accidental water blockage or contamination.

The battery has a good charge (minimum 25% charge, even if only a few readings are required).
The memory has sufficient space available.

The CH,4, CO,, and O, (CO & H,S for the Plus or Gas Pod if fitted) readings have been zeroed, without
gas concentration present.

e Check the span calibration with a known concentration calibration gas.

Travel to the site with the analyzer in the vehicle's interior - not in the trunk or truck bed, where it may be
subjected to extremes of temperature and possible shock damage. Do not place the analyzer against
anything hot (e.g. gas extraction pipe, car body or in an unattended car during the summer). This may
cause erroneous readings.

When moving around a site, protect the instrument from strong direct sunlight, heavy rain or wind-chill.
Strong direct sunlight can raise the temperature of the instrument beyond its operating range. If this occurs,
the LCD display will appear almost black and the contrast setting cannot alter the contrast. Typically no
permanent damage is done and after the instrument cools the screen will become readable again.

Always use the water trap! If the water trap becomes flooded, change the filter imnmediately and ensure all
tubes are clear before re-use.

5.2 Update Site Data

Prior to taking the readings at a particular site, the Site Data and Technician Login should be updated (if
programmed). This is accessed via the General Menu ‘@’ then ‘Update Site Data’. This function removes
the need for the site conditions to be recorded manually.

A series of up to five questions can be pre-programmed using LSGAM, see Section 3.7. If Site Questions
were uploaded to the instrument, they should be answered at this time. The answers are stored and
appended to each reading stored thereafter, until the Site Data is updated for another site.

5.3 Taking Readings — With ID

For this function to be used it is essential that the relevant ID be previously uploaded to the Instrument
using LSGAM, see Chapter 3. An ID cannot be created by the Instrument alone.

1. When the Read Gas Levels screen is displayed, option ‘® Next ID’ should be selected. A list of
stored IDs is displayed for selection via the ‘A’ and ‘v’ cursor keys, the ‘next’ ID on the list is
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automatically highlighted. To confirm selection, press the ‘' key. The display may be toggled to
display any relevant ID information available; such as a description of the probe location, work to be
carried out, etc.

2. Areminder is displayed to disconnect sample tubes, as a clean air purge will automatically remove
the previous sample from the instrument. Purge time may be set via LSGAM (default is 30 seconds).
Once the ‘I’ key is pressed, purge will begin and the Read Gas Levels screen will be displayed
upon completion. The purge may be aborted by pressing the ‘OEXIT’ key.

3. The ID number selected and the pump runtime is displayed in the upper left corner of the read gas
levels display.

4. At this point, connect the sample tube (with water trap) from the sample point to the inlet port of the
instrument, ensuring the connector ‘clicks’ into place. Then connect the sample tube to the probe
sample port. Do not connect the sample tube to the probe port before connecting to the
instrument as this will cause any pressure in the probe to dissipate and a proper pressure
reading will not be taken.

5. As soon as the connection is made, the relative/static pressure reading will be displayed. No
sample is taken from the probe at this time. Once the reading stabilizes and the pump starts, the
relative/static pressure reading is stored. The relative/static reading will remain displayed as the
pressure last taken.

6. The pump will run for the pre-programmed time and a countdown timer will be displayed. The pump
may be stopped or started at anytime by way of the ‘®’ (pump) key. The reading may be stored at
anytime with the use of the ‘A’ key. When the pump automatically stops this should be used as a
prompt to store the reading.

7. Upon storing the reading, any pre-programmed questions will be displayed for response. This may
require a numeric, alphanumeric selectable comment, or exclusive comment answer. A maximum of
eight selectable and exclusive comments may be entered.

8. Disconnect the sample tubing from the probe and start again at Step 1 for the next probe.

For each reading, the following information will be stored:
ID code.

Current time/date.

Site data (if entered).

All gas readings and balance (CH,4, CO,, O, (, CO and H,S for the Plus)).
LEL CH,,

Barometric Pressure.

Relative Pressure.

Questions/comments.

Temperature (if temperature probe is connected).
Gas Pod (if connected).

When the instrument is switched off, a clean air purge is automatically started for a pre-determined period.
This may be aborted with the use of the ‘" key, although it is not recommended.

A tone will sound and a flashing bell will be displayed next to the appropriate gas reading value if a preset
alarm condition has been exceeded.

5.4 Taking Readings — Without ID

Gas Readings can be taken without an ID in the instrument by following the instructions below. To create
and uploaded IDs to the instrument using LSGAM, see Chapter 3. An ID cannot be created by the
Instrument alone.

1. From the Gas Reading Screen first select ‘@ Next ID’ then press ‘® Select No ID’ or, if ID
information has not been uploaded to the mstrument an ID list will not be available. In either
case, the ID will be displayed and stored as *- - - - - - - - .
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2. A reminder is displayed to disconnect sample tubes, as a clean air purge will automatically
remove the previous sample from the instrument. Purge time may be set via LSGAM (default is
30 seconds). Once ‘J’ is pressed, purge will begin and the Read Gas Levels screen will be
displayed upon completion. The purge may be aborted by pressing the ‘©EXIT’ key.

3. At this point, connect the sample tube (with water trap) from the sample point to the inlet port of
the instrument, ensuring the connector ‘clicks’ in to place.

4. Now connect the sample tube to the probe sample port. Do not connect the sample tube to
the probe port before connecting to the instrument as this will cause any pressure in the
probe to dissipate and a proper pressure reading will not be taken.

5. The pump may be started or stopped at anytime by way of the ‘@’ (pump) key and a ‘time-on’
timer will be displayed. The pump should always be stopped using the ‘I’ key, before storing a
reading.

6. Upon storing the reading, a virtual keyboard will be displayed for any alphanumeric comments to
be entered.

7. Disconnect the sample tubing from the probe and proceed from step 1 for the next probe.

Except for the ID code information, which will be stored as - ---- - - - ‘, and probe questions, for each
reading the information stored will be the same as that for a reading with an ID.

A tone will sound and a flashing bell will be displayed next to the appropriate gas reading value if a preset
alarm condition has been exceeded.

5.5 Temperature Probe Reading

The GEM2000 / GEM2000 Plus has the facility to automatically display and record the probe temperature
via an optional Temperature Probe (TP-2000). When the Temperature Probe is fitted to the RS232
Communication Socket, the temperature will be displayed in the read gas levels screen and recorded with
all other data. The temperature probe is part of the GEM2000 UL certification and is therefore certified for
use under the same conditions as the instrument.

5.6 Cross-Gas Effects

5.6.1 Methane, Carbon Dioxide and Oxygen

The Methane reading is filtered to an infrared absorption frequency of 3.41um (nominal), the frequency
specific to hydrocarbon bonds. Instruments are calibrated using certified Methane mixtures and will give
correct readings provided there are no other hydrocarbon gasses present within the sample (e.g. ethane,
propane, butane, etc.). If there are other hydrocarbons present, the Methane reading will be higher (never
lower) than the actual Methane concentration being monitored.

The extent to which the Methane reading is affected depends upon the concentration of the Methane in the
sample and the concentration of the other hydrocarbons. The effect is non-linear and difficult to predict.

The Carbon Dioxide reading is filtered to an infrared absorption frequency of 4.29um (nominal), the
frequency specific to Carbon Dioxide. Therefore, any other gases usually found on landfill sites will not
affect the Carbon Dioxide reading.

The Oxygen sensor is a newly developed galvanic cell type and suffers virtually no influence from CO,, CO,
H,S, SO, or H,, unlike many other types of Oxygen cell.

The infrared sensors will not be "poisoned” by other hydrocarbons. Normal operation will resume as soon
as the gas sample has been purged.

Note - there has been one reported incident of a high reading due to the presence of Carbon Disulfide,
which has a similar absorption frequency to Carbon Dioxide.
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5.6.2 H,S, CO and other Optional Gas Pods

The Gas Pods used to measure H,S and CO do suffer from cross-gas effects. Such effects are not
accurately specified. However, the following table may be useful as a guide. This table represents how
many ppm would be read by a Gas Pod if 100ppm of the interfering gas was applied, (with no other cross-
contaminates being present in the sample).

Cell CO H,S SO, H, CH, CO,
CO 100 <3 0 <40 0 0
H,S <0.5 100 ~20 ~0.1 0 0

NOTE: All readings are given in parts per million (ppm). The life of an electrochemical cell is determined by
exposure to gasses, typical life being one to two years. It is recommended that Gas Pods be field calibrated
at regular intervals.

NOTE: Cross-gas effects can be mitigated by employing a filter for the gas not being tested.

5.6.3 GEMZ2000 Plus Internal Electrochemical Cells for Measuring H,S and CO

The GEM2000 Plus employs two internal electrochemical cells to measure Hydrogen Sulfide (H,S) and
Carbon Monoxide (CO). Electrochemical cells which measure CO are typically susceptible to cross gas
interference by Hydrogen (H,) and Hydrogen Sulfide (H,S). Two components that may be present in the
Landfill Gas sample. This means that if H, and/or H,S are/is present in the Landfill Gas sample a normal
CO electrochemical cell would give an atrtificially high reading.

The GEM2000 Plus uses a ‘hydrogen compensated’ CO cell to counteract the interference by H,. This is
why the instrument displays an H, channel. H; is not directly measured, although a rough value, which is
shown as LO, MED or HI, can be interpreted. If the H, value is displayed as LO or MED the H,
compensation will mitigate the H, effect on the CO reading, however if the H, value is shown as high it is
possible that there is more H, present than the compensation is capable of adjusting for. If that is the case
the CO value may be artificially high due to cross gas interference by the H,. Additionally, if a HI level of H,
is encountered then a longer than normal purge time will typically be necessary to clear all the H, from the
electrochemical cell. It is recommended that after encountering a HI level of H, the instrument be purged
with clean air until the H, channel displays LO. This could take as long as five or ten minutes (if the H,
channel was over ranged) but is necessary to ensure the subsequent readings are accurate.

The CO cell used in the GEM2000 Plus also utilizes an internal H,S filter to eliminate H,S cross gas
interference. However, the filter does have a finite capacity. If the filter's capacity is exceeded then the CO
cell will be susceptible to cross gas interference by any H,S that is present in the gas sample. It is quite
easy to determine if the capacity of the filter has been exceeded. After all the sample gas has been purged
from the instrument, with clean air, and the CO reading is zero, run a certified gas that contains H,S but not
CO (the H,S calibration gas) through the instrument. If the CO reading remains zero while the H,S reading
increases to the certified value then the internal H,S filter has remaining capacity. If the CO reading
increases with the H,S reading then the internal filter's capacity has been exceeded and the cell will need to
be replaced.

The GEM2000 Plus was designed to read a maximum H,S concentration of 200ppm and a maximum CO
reading of 2000ppm. If the gas sample contains more than the maximum concentration the instrument will
be over ranged and display >>> as the reading. If the instrument is over ranged the readings typically stay
artificially high for several minutes and will not go back to zero with a normal purge. While over ranging the
instrument is not recommended and will slightly shorten the life span of the electrochemical cells the
resulting high readings are not permanent. If one of the channels is over ranged it is recommended to
purge the instrument, with clean air, until the reading returns to zero. This may take as long as five or ten
minutes. The cell may need to be recalibrated but normally the extra long purge is all that is necessary.
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6 Taking Extraction Well Readings (GEM Mode)

LANDTEC classifies gas-producing penetrations on landfills as wells when used with vacuum extraction
systems and flow determining devices such as the Accu-Flo wellheads, orifice plates or pitot tubes.

The GEM2000 / GEM2000 Plus may be configured as a Gas Extraction Monitor (GEM mode) for the
purpose of sampling wells and obtaining flow measurements. To access this function from the gas
read screen press ‘@’ and scroll down to Mode of Operation, press the ‘" key and highlight Gas
Extraction Monitor, pressing the ‘d’ key again will select GEM mode of operation.

6.1 Preliminary Checks

Prior to going on site, it is good practice to ensure:

All necessary ID codes and readings have been uploaded via LSGAM software.

The time and date are correct.

The water trap has a clean and dry filter fitted.

The inlet-port particulate filter is clean and dry.

A supply of spare filters is available in case of accidental water blockage or contamination.

The battery has a good charge (minimum 25% charge, even if only a few readings are required).
The memory has sufficient space available.

The CH,4, CO, and O, (CO & H,S for the Plus or Gas Pod if fitted) readings have been auto-zeroed
without gas concentration present.

e Check the span calibration with a known concentration calibration gas.

Travel to the site with the analyzer in the vehicle's interior - not in the trunk or truck bed, where it may be
subjected to extremes of temperature and possible shock damage. Do not place the analyzer against
anything hot (e.g. gas extraction pipe, car body or in an unattended car during the summer). This may
cause erroneous readings.

When moving around a site, protect the instrument from strong direct sunlight, heavy rain or wind-chill.
Strong direct sunlight can raise the temperature of the instrument beyond its operating range. If this occurs,
the LCD display will appear almost black and the contrast setting cannot alter the contrast. Typically no
permanent damage is done and after the instrument cools the screen will become readable again.

Always use the water trap! If the water trap becomes flooded, change the filter immediately and ensure all
tubes are clear before re-use.

6.2 Update Site Data

Prior to taking the readings at a particular site, the Site Data and technician login should be updated (if
programmed). This is accessed via the General Menu ‘@’. This function removes the need for the site
conditions to be recorded manually. A series of up to five questions can be pre-programmed with the use of
LSGAM and answered at this time. The answers to these questions are stored and appended to each
reading stored thereafter, until the site data is updated for another site.

6.3 Taking Gas and Flow Readings (GEM Mode)

The GEM mode of operation is designed to allow for gas flow (SCFM) and energy measurements (BTU) to
be calculated at the wellhead. This function requires the use of an ID that has been uploaded from LSGAM
software with the type of flow device defined. Gas flow and BTU will not be calculated if this action has
not been performed.

1. When the gas read screen is displayed select ‘® Next ID’. A list of stored IDs will be displayed for
selection via the ‘A’ and ‘v’ cursor keys, the ‘next’ ID is automatically highlighted, to confirm the selection
press the ‘4’ key. The screen may be toggled to display any relevant ID information such as a
description of the well location, work to be carried out, etc.

2. Areminder is displayed to disconnect sample tubes, as a clean air purge will automatically remove the

Page 39



GEM2000 & GEM2000 Plus Operation Manual

previous sample from the instrument. Purge time may be set via LSGAM (default is 30 seconds). Once
the ‘A’ key is pressed, purge will begin and the Read Gas Levels screen will be displayed upon
completion. The purge may be aborted by pressing the ‘OEXIT key.

Connect the sample tubes (with water trap filter) to the wellhead ensuring the gas sample tube and
impact pressure tubes are properly oriented. Insert the temperature probe if used.

Press the ‘®’ key to start the sample pump; a countdown timer will be displayed in the upper left area of
the display. The pump may be stopped and restarted and any time by pressing the ‘@’ key. The pump
run time is set in LSGAM software. Allow the gas readings to stabilize and press ‘®Measure Flow’ key,
this will store the gas level readings and display the ‘PRESSURE READINGS’ screen. Note; a flashing
bell will be displayed next to the appropriate gas and a beeping tone will be heard, if a preset alarm
condition has been exceeded.

The ‘PRESSURE READINGS’ screen will prompt the user to disconnect the sample tubes and allow the
pressure to stabilize. Once the pressure has stabilized press ‘1 Zero Transducers’. Press ‘@’ to
continue. Note; if Accu-Flo wellheads are used this zero function may be performed prior to connecting
the sample tubes to the well head by selecting ‘© MENU’ and highlighting ‘ZERO TRANSDUCERS'.
This eliminates the need to disconnect and re-connect the sample tubes on the same wellhead.

If a temperature probe is not connected, the user is prompted to manually input the gas temperature,
press the ‘" key when entry is finished.

The gas flow and energy screen is now displayed showing all the gas level readings taken in the gas
read screen as well as the level of gas flow (SCFM) and power (BTU). In addition, Adjusted, Current
and Previous (if downloaded) readings are displayed so modifications may be made to the well if
required.

Pressing ‘d STORE’ will save the readings to memory. Then, the comments screen (if comments were
loaded) will display and allow you to answer questions or select comments about the condition of the
well. A total of seven comments and one exclusive comment may be stored with each ID.

Press ‘® NEXT ID’ and proceed to the next wellhead. An automatic purge will be performed at this time
to ensure the sample has been exhausted from the instrument.

For each reading, the following information will be stored:

ID code.

Current time/date.

Site data (if entered).

All gas readings and balance gas (CH,4, CO,, O, (CO & H,S for the Plus)).
Barometric Pressure.

Temperature.

Gas Pod (if connected).

Gas flow (SCFM) and Power (BTU).

Comments and exclusive comment.

When the Instrument is switched off, a clean air purge is automatically started for a pre-determined global
period. This may be aborted by pressing the ‘1’ key, although we do not recommend this action.
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7 Field Operations

7.1 Landfill Gas Generation

A brief overview of the theory of landfill gas generation and Methane recovery follows. Initially, when
decomposable refuse is placed into a solid waste landfill, the refuse is entrained with air from the
surrounding atmosphere. Through a natural process of bacterial decomposition, the Oxygen from the air is
consumed and an anaerobic (Oxygen free) environment is created within the landfill. This anaerobic
environment is one of several conditions necessary for the formation of Methane-CH,.

If Oxygen is reintroduced into the landfill, those areas are returned to an aerobic (Oxygen present) state and
the Methane-producing bacteria population is destroyed. A period of time must pass before the productive
capacity is returned to normal. Since there is some Methane of a given quality within the landfill void space,
a decline in Methane quality is only gradually apparent depending upon the size of the landfill.

Carbon Dioxide is also produced under either an aerobic or anaerobic condition. Under static conditions,
the landfill gas will be composed of roughly half Methane and half Carbon Dioxide with a little Nitrogen.

As air is introduced into the landfill, the Oxygen is initially converted to Carbon Dioxide and residual
Nitrogen remains. Measurement of residual Nitrogen is usually a good indicator of the anaerobic state of
the landfill; however, it cannot be directly measured. It can, however, be assumed and estimated using a
subtraction basis as the balance gas. Hence, the measurement of Carbon Dioxide is an intermediary step.
Because Carbon Dioxide levels may fluctuate depending on the changing concentrations of the other
constituent gases, Carbon Dioxide levels are not evaluated directly but are considered in light of other data.

In evaluation of residual Nitrogen, allowances must be made if there has been any air leakage into the gas
collection system or if there has been serious over pull. If enough air is drawn into the landfill, not all
Oxygen is converted into Carbon Dioxide and the Oxygen is apparent in the sample. It is ideal to perform
routine analysis of individual wells, as well as an overall well field composite sample, by a gas
chromatography. This is not always practical at every landfill.

Under some conditions there may be a small amount of hydrogen in the LFG, (about 1 percent, usually
much less). This may affect field monitoring response factors, but otherwise it can be ignored.

7.2 Subsurface Fires

If very large quantities of air are introduced into the landfill, either through natural occurrence or overly
aggressive operation of the LFG system, a partly unsupported subsurface combustion of the buried refuse
may be initiated. Subsurface fire situations are difficult to control or extinguish once started, present health
and safety hazards, and can be quite costly. Therefore, prevention by good operation of the collection
system and maintenance of the landfill cover is the best course of action. The presence of Carbon
Monoxide, Carbon Dioxide, and Hydrogen Sulfide are indicators of poorly supported combustion within the
landfill.

7.3 Techniques for Controlling Landfill Gas

There are many techniques for controlling landfill gas extraction. These techniques represent tools, which
are used together to control landfill gas. The Accu-Flo wellhead is designed to work with all of these
technigues. Below is a discussion of the individual techniques, how to use them, and their limitations.
Reliance on only a few of the techniques discussed can lead to misinterpretation of field data and improper
operation of the well field. Later the best use of these techniques to optimize landfill gas control will be
discussed.

Page 41



GEM2000 & GEM2000 Plus Operation Manual
7.3.1 Controlling by Wellhead Valve Position

Unless the valve handle is calibrated for a given flow rate, this method is unreliable. The position of the
valve handle alone does not provide sufficient information about the well to control it. It is useful to note the
relative position of the valve, and essential to know which valves are fully open or fully closed.

7.3.2 Controlling by Wellhead Vacuum

This technique relies on the relationship of well pressure/vacuum to flow for a given well. Reliance upon
this method, however, can be misleading. This is because the square root relationship between flow and
pressure is difficult to affect while performing day-to-day well field adjustments. As decomposition,
moisture, and other conditions change, this method shows itself to be inadequate and imprecise.

7.3.3 Controlling by Gas Composition

This method determines Methane, Nitrogen (balance gas) and other gas composition parameters at
wellheads and at recovery facilities using portable field instruments and, sometimes, analytical laboratory
equipment. Complete knowledge of gas composition (i.e., major fixed gases: Methane, Carbon Dioxide,
Oxygen and Nitrogen) is desirable. It is also necessary to check other gas parameters, such as Carbon
Monoxide, to fully evaluate the condition of the well field. Reliance on this information can lead to improper
operation of the well field. Indications of excessive extraction often do not show up right away. This
method often leads to a cycle of damage to the Methane producing bacteria population and then to over-
correction. This cycling of the well and producing area of the landfill is not a good practice. It leads to
further misinterpretation of the condition of the well field and has a disruptive effect on the operation of the
well field. The use of analytical laboratory instrumentation such as a gas chromatograph is a valuable
supplementary tool to verify gas composition. This normally requires collection of samples at the wellhead
and analysis at some fixed location where the equipment is located. The drawbacks of this method as a
primary means of obtaining information for well field adjustment are the time expended, cost, and probably
most important, responsiveness to the needs of the well field for timely adjustment. The laboratory
equipment required is also very costly. Some analysis is recommended for verification of field readings
from time to time. It is recommended a monthly sample of the composite gas be taken at the inlet to the
flare or gas recovery facility.

7.3.4 Controlling by Flow Rate

This is a more exacting technique for determining and adjusting gas flow at individual wells. It requires
using a fixed or portable flow measurement device at each wellhead to obtain the data needed to calculate
volumetric (or mass) flow rates. It is normally convenient to use cubic feet per minute or per day, as a
standard unit of measure for volumetric flow. It is important to distinguish between the volumetric quantity
of landfill gas and the volumetric quantity of Methane extracted from each well and the landfill in total. The
two variables are somewhat independent of each other and it is the total quantity of Methane extracted we
are interested in. It is possible for the total quantity of landfill gas extracted to increase while the total
guantity of Methane extracted decreases. To monitor this, the quantity of Methane extracted (LFG flow x
percent Methane) or the quantity of BTUs recovered per hour (LFG flow x percent Methane x BTUs per
cubic foot of Methane x 60 minutes per hour) can be calculated. It is conventional to measure BTUs per
hour as a unit of time. There are approximately 1012 BTUs of heat per cubic foot of pure Methane (like
natural gas), although this figure varies a little among reference texts.

Measuring flow is an essential part of monitoring and adjusting a well field. The well should be adjusted
until the amount of Methane recovered is maximized for the long term. A greater amount of Methane or
energy can usually be recovered over the short term; however, this ultimately leads to diminishing returns.
This is seen in stages as increased CO, and gas temperature and later as increased Oxygen from well
over-pull. In time, the Methane will also decline. This is the result of a portion of the landfill, usually at the
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surface, being driven aerobic. In this portion of the landfill, the Methane-producing bacteria will have been
destroyed (due to the presence of Oxygen). With the Methane-producing capacity of the landfill reduced,
the pore space in the area no longer producing may become filled with landfill gas equilibrating (moving in)
from an unaffected producing area. This leaves the impression that more gas can be recovered from this
area, and may lead to the operator opening the well or increasing flow.

7.4 Well field Monitoring

The frequency of LFG well field monitoring varies depending upon field requirements and conditions.
Normal monitoring frequency for a complete field monitoring session with full field readings (suggested
normal and abbreviated field readings list follows) will vary from typically once a month to once a week.
Well field monitoring should not normally be extended beyond one month. The importance of regular, timely
monitoring cannot be overemphasized.

7.5 Typical Field Readings

Name of person taking readings

Date/time of each reading

Methane (CH,)

Oxygen (O)

Carbon Dioxide (CO,)

Balance Gas (primarily Nitrogen N)

Wellhead gas temperature (flowing)

Ambient air temperature

Static pressure (PS) (from GEM2000 or magnehelic) or other device(anemometer/velometer)
Velocity head (P or PT) (from GEMZ2000 or pitot tube and magnehelic)

Wellhead gas flow (from GEM2000, or pitot tube & magnehelic, or anemometer/velometer)
Wellhead adjustment valve position (initial and adjusted)

New wellhead vacuum and flow information after adjustment

Calculation of each well’'s LFG and Methane flow and sum total

Observations/comments

Additionally, Carbon Monoxide (CO) or Hydrogen Sulfide (H,S) readings may be taken if problems are
suspected. Supplementary monitoring once to several times a week may be performed using an
abbreviated form of field readings.

7.6 Abbreviated Field Readings

Name of person taking readings

Date/time of each reading

Methane (CH,)

Oxygen (O2)

Wellhead gas temperature (flowing)

Ambient air temperature

Static pressure (PS) (from GEM2000 or magnehelic)

Velocity head (P or Pt) (from GEM2000 or pitot tube and magnehelic)
Wellhead gas flow (from GEMZ2000, or pitot tube and magnehelic, or anemometer/velometer)
Wellhead adjustment valve position (initial and adjusted)

New wellhead vacuum and flow information after adjustment
Observations/comments
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Line vacuums and gas quality may be taken at key points along the main gas collection header and at
subordinate branches. This helps to identify locations of poor performance, excessive pressure drop, or
leakage. Perform systematic monitoring of the well field, taking and logging measurements at each
wellhead and major branch junction in the collection system.

During monitoring, examine landfill and gas collection system for maintenance issues. Record needed
maintenance or unusual conditions. Examples of unusual occurrences or conditions are unusual settlement,
signs of subsurface fires, cracks and fissures, liquid ponding, condensate/leachate weeping from side
slopes, surface emissions and hot spots, and liquid surging and blockage in the gas collection system.
Field readings should be kept in a chronological log and submitted to management on a timely basis.

7.7 Well Field Adjustment Criteria

There are several criteria used in well field adjustment. The primary criterion is Methane quality. Methane
quality is an indicator of the healthy anaerobic state of the landfill and thus proper operation of the LFG
collection system. However, a decline in the healthy productive state of the landfill is usually not
immediately apparent from Methane quality. Due to this, several criteria must be considered at once.

Conditions within the landfill favor Methane production. Following are well field adjustment criteria and
typical conditions for consideration:

Methane quality (ranging from 26 percent upwards)

pH

Temperature

General overall quality

Moisture conditions

Waste stream characteristics

Placement chronology

Insulation characteristics

Oxygen quality (ranging below 1 percent, preferably less then % percent)

Landfill cover porosity and depth in the proximity of the well

Landfill construction factors including:

Type of fill

Size and shape of refuse mass

Depth of fill

Compaction

Leachate control methods

Seasonal, climatic, geographical, and recent weather, or other considerations, including
seasonally arid or wet conditions, precipitation, drainage, groundwater

Surrounding topography and geologic conditions

Proximity of the well to side slopes (within 150 to 200 feet and less may require conservative
operation of the well)

Nitrogen (typically 8 to 12 percent and less)

Temperature (between ambient and about 130 °F)

LFG and Methane flow from the wellhead

Design of the gas collection system

Landfill perimeter gas migration and surface emission control, or energy recovery objectives
Diurnal fluctuation (day to night) of atmospheric pressure
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7.8 Establishing Target Flows

The goal is to establish a target flow which will likely produce the best possible Methane quality and
minimum Oxygen levels while maximizing the recovery of landfill gas. Typically, small adjustments are
made in flow to achieve and maintain quality objectives. The well must not be allowed to over pull. High
well temperatures, (130° to 140°F and greater), are an indication of aerobic activity and, thus, well over-pull.
These effects may not be immediately apparent.

Well adjustment should be made in as small an increment as possible, preferably an increment of ten
percent of the existing flow or less. There may be obvious conditions when this is not appropriate, such as
when first opening up a well or when serious over-pull is recognized. Every effort should be made to make
adjustments and operations as smooth as possible. Dramatic adjustments, or operating while switching
between a high flow mode and a well shutoff mode, should be avoided.

7.9 Well Field Optimization

Every effort should be made to continuously locate and correct or eliminate conditions (e.g., gas
condensate, surging and blockage, settlement, etc.), which inhibit efficient operation of the gas collection
system. This allows well monitoring and adjustment to be significantly more effective.

7.10 Migration Control—Dealing with Poor Methane Quality

If Methane and Oxygen quality objectives cannot be maintained at a given well, such as a perimeter
migration control well, then an attempt should be made to stabilize the well as closely as is practical,
avoiding significant or rapid down trending of Methane or up trending of Oxygen.

It is not uncommon for perimeter migration control wells to be operated at less than 40 percent Methane or
greater than one-percent Oxygen. It should be recognized that these wells are likely in a zone where some
aerobic action is being induced, and that there is some risk of introducing or enhancing the spread of a
subsurface fire. Sometimes a judicious compromise is necessary to achieve critical migration control
objectives or because existing conditions do not allow otherwise. Such situations should be monitored
closely.

7.11 Well Field Adjustment—Purpose and Objectives

The objective of well field adjustment is to achieve a steady state of operation of the gas collection system
by stabilizing the rate and quality of extracted LFG in order to achieve one or several goals. Typical
reasons for recovery of LFG and close control of the well field are:

Achieve and maintain effective subsurface gas migration control.

Achieve and maintain effective surface gas emissions control.

Assist with proper operation of control and recovery equipment.

Avoid well “over-pull” and maintain of a healthy anaerobic state within the landfill.
Optimize LFG recovery for energy recovery purposes.

Control nuisance landfill gas odors.

Prevent or control subsurface LFG fires.

Protect structures on and near the landfill.

Meet environmental and regulatory compliance requirements.

Well field adjustment is partly subjective and can be confusing because it involves judgment calls based on
simultaneous evaluation of several variables, as well a general knowledge of site specific field conditions
and historical trends. Well field evaluation and adjustment consist of a collection of techniques, which may
be used, in combination, to achieve a steady state of well field operation.
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8 Troubleshooting

Problem
Unit does not turn on or operation is erratic

“Flow Fail” is displayed and an audible alarm
is heard

Readings taken are not what was expected

Readings swing up or down wildly as they are
being taken

Unit displays***** or >>>>>

Oxygen reading is high on all wells

Unit will not download readings or an error
occurs while downloading.

Methane and Carbon Dioxide readings drift

Oxygen readings drift

Black screen displayed when unit turned On

Nothing happens when the Gas Pod is
installed

Temperature does not
temperature probe is installed

update  when
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Corrective Action/Reason

Battery charge is too low-recharge batteries.

Unit is too hot - cool down unit and try again.

Contact Factory Service.

The inlet is blocked.

Remove blockage and retry.

The particulate filter or water trap filter needs replacing.
Unit may be out of calibration. Calibrate unit with
known gas concentration.

Water trap or particulate filters are clogged. Replace
filter(s).

Cell phones and other sources of RF interference can
affect Methane readings. Don’t use your cell phone
while taking readings.

These symbols are substituted when the measured
reading is out of range of the instruments capabilities in
some fields or when a value needs to be entered
manually such as temperature.

Check that the water trap housing is screwed on tight.
Check or replace O-rings on the water trap and
instrument inlet.

Check the wellhead inset for cracks, replace O-ring on
insert.

Field calibrate Oxygen channel.

Verify that the communications software is the right
version for the instrument being used.

Check that the proper serial port is selected in the
software.

Contact Factory Service.

Perform a field calibration and check well again. Verify
cal gas is flowing when regulator is turned on.

Verify all connections are tight and filters are not
clogged.

Contact Factory Service.

Perform a field calibration - zero and span.

Contact Factory Service.

Charge unit over night and try again.

Unit too hot - cool down and try again.

Try adjusting contrast level.

Contact Factory Service.

Remove and re-seat the Gas Pod.

Contact Factory Service.

Check the probe fitting is fully seated.

Check the probe plug is screwed together tightly.
Contact Factory Service.
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9 Service & Maintenance

9.1 Factory Service

LANDTEC is the ONLY authorized service center for the GEM™2000 / GEM™2000 Plus
instruments. Factory service includes but is not limited to the following;

General operations
The main functions of the gas analyzers operation are checked to ensure that they are
within specification.

Barometric pressure reading

The barometric pressure reading is checked to ensure it is within specification. This is
carried out by way of comparing the atmospheric reading against a known standard. If
necessary, reprogramming is quoted.

Static and differential pressure readings

The static and differential pressure transducers are checked to ensure they are within
specifications. This is carried out by comparing instrument readings to a known standard,
applying a known pressure and noting both readings. If necessary, reprogramming will be
quoted.

Pump functionality (flow and vacuum)
All flow and vacuum functions of the internal pump are checked to ensure the operation is
within specification.

Water ingress/blockage
The internal filters are checked for cleanliness and moisture ingress to ensure they are not
contaminated.

Flow fail setting
The flow fail function is checked to ensure proper operation within the specified limits.

Gas pod and Temperature probe connectivity reading
The connectivity of the gas analyzer is checked to ensure correct operation and reading
performance with accessories.

Computer controlled gas check

Inward and outward gas checks are carried out by way of connecting the gas analyzer to a
custom built computer controlled 'gas checking rig' and proprietary software. At the inward
stage, two sets of readings are taken - one using the customer's calibration settings and a
second set using factory calibration settings. During this process a range of gases are used
that span the reading range of the gas analyzer.

Structural and aesthetics check
The instrument is checked for cracks, scratches and broken or missing pieces.
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9.2 Factory Service Facilities

LANDTEC North America

850 S. Via Lata, Suite 112

Colton, CA 92324

USA

Tel: 800-821-0496 or +1-909-783-3636
Web: www.ces-landtec.com

LANDTEC Europe

Formerly Geotechnical Instruments
Sovereign House Queensway

Leamington Spa, Warwickshire CV31 3JR,
England

Tel: +44(0)1926 338111

Web: www.geotech.co.uk

LANDTEC South America

LANDTEC Produtos e Servicos Ambientais Ltda.
Rua Pedroso de Carmargo, 237 - Chacara
Santo Antonio - SP/SP CEP 0417-010

Brazil

Phone: +55(11) 5181-6591

Web: www.landtecbrazil.com.br

9.3 User Maintenance

This instrument is designed to be low maintenance and rugged however field calibrations are recommended
prior to use or when the ambient operating temperature of the instrument changes more than +/- 20 degrees
Fahrenheit. See section 4.7 for further information on field calibrations. Additionally it may be necessary to
change the user accessible filters and o-rings from time to time.

There are two user accessible filters, the particulate filter is located in the back of the instrument, see
section 2 for location, and the water trap filter which is part of the included hose kit. There are four user
changeable o-rings, one on the particulate filter cover, one on the outside of the water trap filter housing,
one on the inside of the water trap filter housing, and ones on the ends of the male quick connect fittings

included on the hose Kits.
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10 Technical Specifications

10.

10.

10

10.

1 Physical
Weight 4.4 |bs.
Size L 248 xW 7.48" xD 9.92".
Case material Anti-static ABS.
Keys Membrane panel.
Display Liquid Crystal Display 40 x 16 characters. Fiber optic woven
backlight for low light conditions.
Filters User replaceable integral fiber filter at inlet port and external
PTFE water trap filter.
2 General
Certifications UL Certified to Class 1, Zone 1, AEx b d lla T4

Temperature measurement

With optional probe 14°F to 167°F.

Temperature accuracy

+0.4°F (£ probe accuracy).

Visual and audible alarm

User selectable CO,, CH, and O, Min/Max levels via LSGAM
CS software.

Communications

RS232 protocol via download lead with variable baud rate.

Relative pressure

+250 mbar from calibration pressure

.3 Power supply

Battery type Rechargeable Nickel Metal Hydride battery pack containing six
4AH cells. Not user replaceable.
Lithium Manganese battery for data retention.

Battery life Typical use 10 hours from fully charged condition.

Battery charger

Separate intelligent 2A battery charger powered from AC
voltage supply (110-230V).

Charge time

Approximately 2 hours from complete discharge.

Alternative power

Can be powered externally for fixed-in-place applications only.
Contact LANDTEC for further information.

Battery lifetime

Up to 1,000 charge/discharge cycles.

4 Gas Ranges

Detection principle

CO; and CH,4 by dual wavelength infrared cell with reference
channel.
O, (and CO & H,S in Plus) by internal electrochemical cell.

Oxygen cell lifetime

Approximately 18 months in air.

Typical Accuracy
0 - Full Scale

Response time, T90

Gas 0-5% volume 5-15% volume 15%-FS
CH, +0.3% +1% +3% (100%)
CO, +0.3% +1% 3% (60%)
0O, +1% +1% +1% (21%)
CO & H,S in Plus Instruments +10%FS from O-Full Scale
CH, <20 seconds

CO, <20 seconds

0O, <20 seconds
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10.

10.

10.

Range CH, 0-70% to specification, 0-100% reading.
CO, 0-40% to specification, 0-100% reading.
(O 0-25%
CO (in Plus Instruments) 0-2000ppm
H,S (in Plus Instruments) 0-500ppm
5 Pump
Typical flow 300 cc/min.

Flow fail point

50 cc/min approximately.

Flow with 200 mbar vacuum

250 cc/min approximately.

Vacuum

70 inches H-0.

6 Operating Conditions

Operating temp range

32°F to 104°F.

Relative humidity

0-95% non-condensing.

Atmospheric pressure range

700-1200 mbar.
Displayed in Inches of Mercury (5.9 — 35.4“Hg).
Not corrected for sea level.

Atmospheric pressure accuracy

+5 mbar approximately.

Case seal IP65.
7 Optional Gas Pods
Typical Accuracy Gas 0-Full Scale
(Subject to User calibration). (6{0) +10% FS
H,S +10% FS
SO, +10% FS
H, +10% FS
HCN +10% FS
Response time, T90 (6{0) <60 seconds
H,S <60 seconds
SO, <60 seconds
H, <60 seconds
HCN <60 seconds
Range CcO 0-500ppm
H,S 0-50 or 0-200ppm
SO, 0-20 or 0-100ppm
H, 0-1000ppm

HCN 0-100ppm
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