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1.0 Introduction

The Francis Farm Landfill, Permit No, 44-03, is located in Haywood County, North Carolina on
Francis Farm Road, (S.R. 1802), Waynesville, North Carolina. The Francis Farm Landfill began
operation in the early 1970’s and was operated as Haywood County’s primary MSW landfill
through 1994, The facility was officially closed per a Closure Certification prepared by RCF,
Inc. Hazelwood, North Carolina dated September 14, 1994 and submitted to the North Carolina
Department of Environment and Natural Resources INCDENR). The original Permit for Closure
was issued on December 13, 1995, with the most recent revision dated May 23, 2006, The
facility encompasses approximately 33.1 acres as shown on Figure 1, Site Plan, Francis Farm
Landfill, Landfill Gas Collection and Combustion System included as Appendix A. Within the
Facility Boundary, in addition to the closed landfill, the Haywood County School System
operates a maintenance facility. The Maintenance Facility includes a maintenance/bus garage
building, equipment storage building, and maintenance storage building. The Maintenance
Building consists of offices, carpentry shop and bus maintenance facility.

In March 2010 the County received approval from the North Carolina Department of
Environment and Natural Resources (NCDENR), Division of Waste Management, Solid Waste
Section (Section) to begin construction of a Landfill Gas Collection and Combustion System at
the landfill. The initial phase of the project, referred to as Phase 1 was constructed in the fall of
2010 and involved the installation of twenty-one (21) landfill gas extraction wells strategically
located within the waste mass, The location of these wells along with the as-built extraction well
information is shown on Figure 1, Site Plan, Francis Farm Landfill, Landfill Gas Collection and

Combustion System included as Appendix A.

In January 2011 the County initiated the design of the landfill gas collection and combustion
system for the landfill referred to as Phase 2. In April 2010 the County received approval from
the Solid Waste Section fo include the landfill gas engine/generator in the overall landfill gas

collection and combustion project.

The Phase 2 portion of the project involved the construction and installation of the landfill gas
flare system (Phase 2A) and the landfill gas collection piping system (Phase 2B). Phase 2A was
bid in April 2011 and the skid-mounted landfill gas flare system was delivered to the site in late
October 2011, Phase 2B, covering the landfill gas collection piping system, was bid in June
2011 and completed in January 2012, Phase 2B also included the installation of liquid extraction
pumps in strategically located landfill gas extraction wells and the associated discharge
collection piping. These extraction pumps were installed to assist in the removal of liquid
apparently trapped within the landfill’s waste mass thereby enhancing the removal of landfill
gas, Upon completion of the Phase 2 portion of the project, the landfill gas collection system
and the skid-mounted landfill gas flare system were placed into operation.
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Phase 3 of this project covered the installation of a landfill gas engine/generator package capable
of producing electrical power for sale to the local electric utility serving Haywood County. This
project was initially bid in August 2011. However, this portion of the project was subsequently
broken into Phase 3A which included the landfill gas engine generator system capable of
operating on a low Btu fuel supply (i.e., landfill gas) and Phase 3B which covered the utility
interconnection switchgear equipment. Phase 3A and 3B are scheduled to be completed and
commissioned into operation by during the spring of 2012.

2,00 Inspections — Landfill Facility

The County will perform inspections of the final cover and the condition of the facility will be
recorded along with notes, maps, and photographs as needed. The County and/or a
contractor/representative will be operating the landfill gas collection and combustion system and
will have authorized personne!l on site on a frequent basis. These operators will be monitoring
and checking the landfill gas extraction system and will simultaneously observe the general
condition of the final cover,

3.0 Maintenance — Landfill Facility

The vegetative cover will be trimmed at least two (2) times a year. The site will be maintained in
accordance with the applicable rules and regulations.

4.0  Access and Security

Access to the site is through the main entrance road to the Haywood County School System
Maintenance Facility. This entrance is gated to control access during hours when the
maintenance facility is not in operation. The landfill gas flare station site is fenced and gated to
prevent unauthorized access to this portion of the landfill gas collection and combustion system.
Security lights are strategically located within the landfill gas flare station site.

5.0 Personnel

The landfill gas collection and combustion facility is owned by Haywood County and will be
operated by the County and/or a contractor or a representative of the County. Trained County
staff or contract operators will be responsible for the overall operation of the landfill gas
extraction well field and the landfill gas collection and combustion system. The County
employees and/or contract staff will be properly trained in safety procedures associated with the
various collection and combustion equipment. The operating staff will receive continuing
education through a variety of resources in order to remain proficient in the operation of the
facility and up to date on the latest rules and regulations governing the collection and combustion

of landfill gas.
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6.0  Storm Water Management

Stormwater management will be handled through the maintenance of existing stormwater
management basins, collection inlets, piping, and conveyance channels.

7.0  Liquid Dewatering System

The Francis Farm Landfill is an unlined facility and is not equipped with a means of leachate
collection, However, as a part of the construction of the landfill gas collection and combustion
system, strategically located landfill gas extraction wells were equipped with the down-hole
assembly portion of electrically operated piston-type liquid removal pumps. All landfill gas
extraction wells that were equipped to accept the piston-type liquid removal pumps have been
equipped with the electric pump driver motors and controliers. These pumps should facilitate the
removal of accumulated liquid from within the waste mass. The liquid will be pumped to a
gravity collection system installed in conjunction with the landfill gas collection lines. The
liquid will flow to a central pump station whereby it will be pumped through a metered force
main to the City of Waynesville’s sanitary sewer system for ultimate treatment at the City’s
wastewater treatment plant. The volume of liquid pumped through the central pump station will
be monitored to ensure compliance with the discharge permit approved by the City of
Waynesville. This pump station will also handle the landfill gas condensate removed from the
landfill gas collection piping and flare system. A copy of Permit No. WQO0035486, Francis Farm
Leachate Pump Station, issued by the NCDENR Division of Water Quality for the construction
and operation of the wastewater collection system extension is included in Appendix B. In
addition, a copy of the Flow Tracking/Acceptance for Sewer Extension Permit Application,
executed by the City of Waynesville is also included in Appendix B.

The liquid removal pumps and the pump station are served by the same power feed from
Haywood EMC. In other words, both systems would be out of service simultaneously in the
event of a general power failure. The central pump station has adequate capacity to safely store
the volume of liquid in the collection system at the time of power failure. However, the pump
station will be monitored regularly to ensure wet well capacity is not exceeded. Standby
generator power will be brought in to operate the system on an as needed basis. The pump
station is equipped with a visual and audible alarm system in the event of a problem with the

pump station.
8.0  Explosive Gas Control

The Landfill Gas Monitoring Plan for the Francis Farm Landfill was developed to comply with
the Methane (Gas Remediation Conditions section of the Permit for Closure. A copy of the
Landfill Gas Monitoring Plan is included in Appendix C.
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9.0 Air Criteria

An Air Quality Permit was not required by the NCDENR, Division of Air Quality as noted in the
Air Permit Applicability Determination, Applicability Determination Application No. 1756,
dated July 14, 2011. A copy of the referenced letter is included in Appendix D.

10.0  Flare Operation

The flare system is designed to operate efficiently at specified temperatures, pressures and flow
rates. Routine monitoring and maintenance ensures optimal performance and run time for the
flare facility. The goal of the flare operator is to maintain the flare system and the landfill gas
extraction system such that the entire system operates compatibly and optimally at all times.
Adjustments will be made to the well field and/or extraction system and the flare station as
needed. This flare station is equipped with auto-shutoffs in the event of an equipment
malfunction.

This flare system is designed to provide a controlled flow of landfill gas to the engine-generator
and/or flare burner depending on how the system is programmed by the operator. The operator
will be able to select which component (engine/gencrator or flare) is to serve as the primary
operating component. The system is designed to serve that component as the primary recipient
with excess landfill gas, if available, being directed to the other component within the system.
Should a malfunction occur with both system components (engine-generator and/or flare) the
controller will shut the entire system down until such time as the problem is corrected and the

system restarted.

To monitor and maintain the flare station, a Flare Station / Engine-Generator Data Sheet listing
commonly monitored components and data, a copy of which is included in Appendix E, will be
completed for at least the initial site visit made on a daily, weekly or biweekly basis depending
on system efficiency or whenever adjustments are made to the flare system controls. A copy of
the data sheet will be maintained in the facility records. The data form may be modified as
necessary to accommodate the collection of data required to efficiently operate the landfill gas

flare system.

If problems or a shutdown oceurs, the cause of the malfunction should be investigated.

The flare operator may make adjustments to the flare system controls based on the data collected
and the operating protocols for the system components. Adjustments are made to ensure
compatibility between the blower flare system and the wellfield production capabilities.

Preventative maintenance will be performed based on the flare manufacturer/supplier’s
recommendations for the various flare system components. Preventative maintenance will be
_ performed by the manufacturer/supplier on an as-needed basis or as operating conditions
warrant.
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11.0  Welifield Operations

Data is collected to evaluate conditions within the landfill and adjust the collection wells as
needed to maintain optimum operating conditions. The data must be collected with sufficient
care, accuracy and frequency to provide for informed decisions relative to operating the
collection and combustion system. The frequency of landfill gas extraction well monitoring will
vary depending upon field requirements and conditions. Normal monitoring frequency for a
complete field monitoring session with full field readings will typically vary from once a week to
once a month depending on operating efficiency.

Typically a complete set of field readings consists of the following:

Name of person taking the readings

Date

Weather Conditions to include ambient temperature and atmospheric pressure

At the Flare: LFG temperature, line pressure and percent volume of methane (CHy) and
oxygen (O»)

For each well that a full set of field readings will be taken should generally include the
following items: (Not all wells may read during each monitoring event nor shall all data
fields be collected each time)

Methane (CHy) percent by volume

Oxygen (O,) percent by volume

Carbon dioxide (CO,) percent by volume

Nitrogen (N2) percent by volume (if applicable)
Wellhead gas temperature (flowing, degrees F)

Static pressure (Ps, inches HyO)

Impact pressure (Pi, inches H,0)

Wellhead valve position (initial and adjusted, % open)
Observations and comments

An abbreviated form of field readings may sometimes be used for supplemental field balancing.
Supplementary moniforing once to several times a week may be performed using an abbreviated
form of field readings. The determination of which readings to include in the abbreviated set is
based on field monitoring needs and or conditions.

Line vacuum and gas composition may also be taken at key points along the main gas collection
header and subordinate branches on an as needed basis. This type of monitoring helps to identify
location of poor performance, excessive pressure drop or leakage. The data collected as a part of
the wellfield monitoring process will be logged on the Wellfield Data Sheet, Francis Farm
Landfill, a copy of which is included in Appendix F. This form will be modified as necessary to
accommodate the collection of data required to operate the landfill gas collection and
combustion system. The County presently owns or has access to a gas analyzer and extraction
monitor which will be used to monitor the system and collect data on the landfill gas wellfield.
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The Operation Manual for a LANDTEC GEM 2000 Plus is included in Appendix G of this
Operations Plan,

Field readings should be kept in a chronological log or data base.

12.0  Wellfield Adjustment

The objective of wellfield adjustment is to achieve steady-state operation of the gas collection
system by stabilizing the rate and quality of extracted landfill gas. While there are numerous
criteria used in wellfield adjustment, the primary one is methane quantity and quality. Methane
quality is a primary indicator of the healthy anaerobic state of the landfill and thus the proper
operation of the landfill gas collection system. The decline in the healthy productive state of the
landfill is usually not immediately apparent from methane quality. Because of this the operator
must consider various criteria as a part of the well adjustment process. The following criteria
should generally be considered:

Methane quality

Oxygen quantity

Temperature

Gas well construction characteristics

Seasonal, climatic and geographical considerations
Proximity of the well to side slopes

Design and objective of the land{ill gas collection system
Fluctuation in the diurnal cycle of atmosphetric pressure

Typically small adjustments are made in flow to arrive at and maintain quality objectives.
Generally the adjustment increment of the existing flow should be in the range of 10% or less.
Overall adjustments to the wellfield landfill gas extraction rate are normally made at the line
control valves or the blower-flare station inlet suction throttling valve.

13.0 Engine - Generator

The engine-generator system is designed to operate efficiently at specified landfill gas pressures
and flow rates. Routine monitoring and maintenance ensures optimal performance and run time
for the engine-generator system. The goal of the flare operator is to maintain the flare system,
engine-generator system and the landfill gas extraction system such that the entire system
operates compatibly and optimally at all times. The flare station controls are equipped with auto-
shutoffs should an engine-generator malfunction occur.
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This flare system is designed to provide a controlled flow of landfill gas to the engine-generator
and/or flare burner depending on how the system is programmed by the operator., The operator
will be able to select which component (engine/generator or flare) is to serve as the primary
operating component. The system is designed to serve that component as the primary recipient
with excess landfill gas, if available, being directed to the other component within the system.
Should a malfunction oceur with both system components (engine-generator and/or flare) the
controller will shut the entire system down until such time as the problem is corrected and the
system restarted.

To monitor and maintain the engine/generator, a Flare Station / Engine-Generator Data Sheet
listing commonly monitored components and data, a copy of which is included in Appendix E,
should be completed for at least the initial site visit made on a daily, weekly or biweekly basis
depending on system efficiency or whenever adjustments are made to the engine/generator
system controls. A copy of the data sheet will be maintained in the facility records. The data
form may be modified as necessary to accommodate the collection of data required to efficiently
operate the engine/generator system.

If problems or a shutdown occurs, the cause of the malfunction should be investigated.

The flare operator may make adjustments to the engine-generator system controls based on the
data collected and the operating protocols for the system components. Adjustments may be
made to ensure compatibility between the engine-generator system and the blower flare system
supplying the landfill gas.

Preventative maintenance will be performed based on the engine and generator
manufacturer/supplier’s recommendations for the various system components, Preventative
maintenance will be performed by the manufacturer/supplier on an as needed basis or as
operating conditions warrant.

14,0 Fire Control
14.1  Flare Station / Engine-Generator

Fire control is provided by an appropriate number of portable hand-held fire extinguishers. Fire
protection will also be provided by the local fire department, which is aware of the fire control
needs of the flare station facility. In the event that a fire occurs, the local authorities will be
notified immediately, The felephone numbers of the local fire, police, ambulance and hospital
facilities are posted at the landfill gas flare station at all times, In the event of a fire at the facility
the NCDENR Solid Waste Section’s Senior Environmental Specialist in the Asheville Regional
Office will be notified at (828) 296-4500 within 24 hours and written notification will be
submitted within 15 days.
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The flare station and the associated engine generator system are equipped with numerous
automatic control devices to shut down the system or systems in the event of a detected
malfunction, thereby minimizing the possibility of a fire. The main line to the flare stack is
equipped with a flame arrestor to prevent any type of back flash should the pressure to the flare
stack be lost.

14.2  Landfill

There are generally two types of fires encountered as a part of a landfill operation. One type of
fire is an above-ground or surface fire that is usually associated with an active landfill operation.
A surface fire is generally the result of the receipt of a “hot” load of waste at the working face.
The second type of fire commonly associated with a landfill is an underground or subsurface fire
and is usually the result of air intrusion into the waste mass.

14.2.A Surface Fire

Since this landfill is closed to the receipt of waste material the occurrence of a surface fire would
generally be limited to the combustion of the landfill cover material. Should this type of fire
occur, the local authorities will be notified immediately. Fire extinguishers are available at the
landfill gas flare station. The telephone numbers of the local fire, police, ambulance and hospital
facilities are posted at the landfill gas flare station at all times, In the event of a fire at the facility
the NCDENR Solid Waste Section’s Senior Environmental Specialist in the Asheville Regional
Office will be notified at (828) 296-4500 within 24 hours and written notification will be
submitted within 15 days.

14.2.B Subsurface Fire

While subsurface fires may occur at any time within a landfill, prevention is the best policy.
Prevention entails attempting to eliminate conditions which can initiate subsurface fires. Air is
essential for combustion. Control a fire’s air supply and the fire can be smothered. Minimizing
the chance for a subsurface landfill fire can best be done by:

¢ Operating the landfill gas extraction system to prevent over pull and air intrusion at each
of the landfill gas extraction wells,

Subsurface fires generally start out small and localized; however, left unattended the fire can
spread and may become extremely difficult to extinguish. If the operator suspects a subsurface
fire they should:

e Check local ground temperatures in the arca of the suspected fire. If elevated, perform a
surface soil temperature survey to determine the spatial distribution of the elevated
temperatures with respect to background temperatures.

. Inspect the surface of the landfill in the vicinity of the suspected fire for ﬁssmes cracks,
erosion or other areas where air/foxygen may be entering the landfill.
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» Monitor the gas temperature of the extraction wells in the suspected fire area to determine
if elevated gas temperatures are present.

o Inspect the impacted landfill gas wellhead components for the presence of soot and
combustion odors.

¢ Inspect the suspected area for signs of smoke or vapor.

¢ Inspect the ground surface around the impacted area for signs of accelerated subsidence.
Use caution as subsurface fires may undermine areas of the landfill resulting in a collapse
of the surface. Areas of the landfill showing signs of accelerated subsidence should be
barricaded and safety precautions taken until the reason for the subsidence is determined.

o Inspect the gas extraction system for signs of damage due to heat or combustion. Turn
off, isolate or bypass the affected areas of the collection system. Scal off damaged wells.
Reduce the landfill gas extraction rates or shut down the wells in the affected area to
minimize atmospheric intrusion.

Once the operator has confirmed the probable existence of a subsurface fire the local authorities
will be notified. The telephone numbers of the local fire, police, ambulance and hospital
facilitics are posted at the landfill gas flare station at all times. The NCDENR Solid Waste
Section’s Senior Environmental Specialist in the Asheville Regional Office will be notified at
(828) 296-4500 within 24 hours and written notification will be submitted within 15 days. A
proposed site or incident specific plan to address the suspected subsurface fire situation will be
presented to the NCDENR within sixty (60) days. During the research of and the preparation of
the site or incident specific fire suppression plan, the facility operator may implement the
following general fire suppression plans for shallow and deep subsurface fires depending on site
conditions:

Shallow Subsurface Fires — In the event of a shallow subsurface fire the operator may
attempt to cautiously excavate the fire zone and begin attempting the removal of combustible
materials. The operator would inspect the area to determine that temperatures within the
excavation are at or have returned to background levels. If so, the arca would then be
backfilled with clean inert material and the cover material replaced to its original integrity.
The operator would continue to monitor the surface soil temperatures to ensure they remain
at normal background levels.

Deep Subsurface Fires — In the event a subsurface fire is suspected to be a deep fire the
operator should attempt to eliminate all potential sources of atmospheric intrusion and reduce
the landfill gas extraction rates in the vicinity of the suspected fire. In addition, the operator
should continue to monitor the landfill gas extraction rates and gas temperatures to determine
if the fire is diminishing. Any noted surface subsidence would be filled in and the landfill
cover material restored to its original integrity.
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15.0 Weather Related Issues

The primary weather related issue pertains to ice and snow accumulation during the winter
months. During inclement weather periods the operator may delay accessing the flare and
collection system facilities until such time as the access roads have been adequately cleared
and/or treated to provide safe ingress and egress to the various system components, The
operations will be suspended should conditions deteriorate to the point that continued operations
become unsafe for the operator. The facility will remain closed until such time as weather
conditions improve and/or safe access to the site can be restored.

The landfill gas collection and combustion equipment and components (i.e., flare, engine
generator, etc.) are equipped with sufficient safeguards to safely shut themselves and the entire
system down in the case of critical component failure or other emergencies should no one be able
to immediately respond due to inclement weather conditions. In the case of an equipment
malfunction the system will not restart itself automatically, It must be restarted by the operator
once the cause of the shutdown is determined and corrected.

16.0 Power Failure

The landfill gas collection and combustion equipment and components (i.e., flare, engine
generator, etc.) are equipped with sufficient safeguards to safely shut themselves and the entire
system down in the case of a power failure. The system will not restart itself automatically. It
must be restarted by the operator once the power to the facility is restored.

The on-site leachate pump station will be monitored regularly to ensure the wet well capacity is
not exceeded. The pump station control panel is equipped with a manual transfer switch to allow
standby generator power to be brought in to operate the systems on an as needed basis.

17.0 Record Keeping Requirements

The facility will record and retain at the facility, or at an alternative location near the facility
approved by the Division of Solid Waste Management, in an operating record the following
information as it becomes available.

Inspection records and training procedures

Landfill gas collection and combustion system operating records

Leachate sampling data, leachate flow records, meteorological data

Gas monitoring results and any remediation plans

Any demonstration, certification, findings, monitoring, testing or analytical data required
for surface and/or groundwater monitoring

Any monitoring, testing or analytical data required for closure or post-closure

¢ - Any cost estimates and financial assurance documentation o
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All information contained in the operating record will be furnished upon request to the Division
of Solid Waste Management or be made available at all reasonable times for inspection by the
Division.

The County will maintain a copy of the Operations Plan at the office of the Solid Waste Directot.
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Appe'ndix A

Figure 1

Site Plan
Francis Farm Landfill
Landfill Gas Collection and Combustion System
January 2012
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Appendix B

NCDENR Division of Water Quality
Permit No. WQ0035486
Francis Farm Leachate Pump Station

Flow Tracking/Acceptance for Sewer Extension Permit Application




A
NCDENR

North Carohna Department of Environment and Natural Resources
Division of Water Quality _

Beverly Eaves Perdue ColeenH. Sullins - Deg Freeman
Governor ' Director Secretary
July 29, 2011
Marty Stamey, County Manager '
Haywood County, North Carolina
215 N. Main Street .
Waynesville, NC 28786
Subject: Permit No. WQ0035486

Haywood County
Francis Farm Leachate Pump Station

Wastewater Collection System

" Dear Mr.Stamey:

In accordance with your application received July 1, 2011, we are forwarding herewith Permit
No. WQO00354886, dated July 29, 2011, to Haywood County for the construction and operation of the
subject wastewater collection system extension. This permit shall be effective from the date of
issuance until rescinded, and shall be subject to the conditions and limitations as specified therein.
This cover letter shall be considered a part of this permit and is incorporated therein by reference.
Please send Jeff Menzel or Don Price a copy of the “hofice to proceed” isstued to your contractor for

this collection system extension.

Piease pay particular attention to Permit Condition 3 which requires that the wastewater
collection facilities be properly operated and maintained in accordance with 15A NCAC 2T .0403 or any

individual system-wide collection system permit issued to the Permittee.

Permitting of this project does not constitute an acceptance of any part of the project that does
not meet 15A NCAC 2T; the Division of Water Quality's (Division) Gravity Sewer Minimum Design
Criteria adopted February 12, 1996 as appilicable; and the Division’s Minimum Design Criteria for the
Fast-Track Permitting of Pump Stations and Force Mains adopted June 1, 2000 as applicable, uniess
specifically mentioned herein. Division approval is based on acceptance of the certification provided by
the North Carolina-licensed Professional Engineer named in the application. It shall be the Permittee’s
responsiblility to ensure that the as-constructed project meets thé appropriate’ design criteria and ruies.
Failure to comply may restilt in penalties in accordance with North Carolina General Stafute §143-
215.6A through §143-215.6C, construction of additional or replacement wastewater collection facﬂftles
and/or referral of the North Carolina-licensed Professional Engineer to the licensing board.

Ashevllie Regional Office Internst vww.ncwaterquality.org

2090 US Highway 70, Swannanog, NC 28778 Telephone (828) 206-4500 Fax (828) 299-7043

. Telephone 1800 623-7748

DENR Customer Service Center
50% recycled/10% post-consumer paper

An Equal Opportunity Actlon Employer




Haywood County July 29, 2011 Page 2
In accordance with the provisions of Article 21 of Chapter 143, Generali Statutes of North
Carolina as amended, and other applicable Laws, Rules, and Regulations, permission is hereby
granted to Haywood County for the construction and operation of approximately 1,212 linear feet of 2-
inch force main and pump station with duplex pumps with on-site audible and visual high water alarms,
as part of the Francis Farm Leachate Pump Station project, and the discharge of coliected landfill

leachate wastewater into the-Town of Waynesville existing sewerage system, pursuant to the
application received July 1, 2011 and in conformity with 15A NCAC 2T, the Division’s Gravity Sewer

Minimum Design Criteria adopted February 12, 1996 as applicable; the Division’s Minimum Design
Criterla for the Fast-Track Permitting of Pump Stations and Force Mains adopted June 1, 2000 as
applicable; and other supporting data subsequently filed and approved by the Department of
Environment and Natural Resources and considered a part of this permit;

The sewage and wastewater collected by this system shél! be treated in the Town of
Waynesvﬁle Wastewater Treatment Facility (Permit No. NC0025321) prior to bemg discharged into the

receiving stream.

This permit shall become voidabie unless the agreement between Haywood County and Town
of Waynesville for the collection and final treatrent of wastewater is in full force and effect.

If any parts, requirements, or limitations contained in this permit are unacceptable, you have the
right to request an adjudicatory hearing upon written request within 30 days following receipt of this
permit. This request must be in the form of a written petition, conforming to Chapter 1508 of North
Carolina General Statutes, and filed with the Office of Administrative Hearings, 6714 Mail Service
Center, Raleigh, NC 27699 6714. Unless such demands are made, this permlt shall be final-and

binding.
If you need additional information concerning this matter, please .contact Jeff Menzel or Don
Price at (828} 296-4500.

Sihcerely,

Keagr . Lol

for Coleen H. Sullins, Director
Division of Water Quality

cc:  Town of Waynesville WWTP NC0025321
Wililam Sperry, Project Manager/McGill Assoclated
Surface Water Protection Section Central Files

PERCS Files

S:\SWP\Haywood\Collection Systems\Waynesville Gollection System\WQ0035486 Francis Farm Land#ill
07-29-2011.doc




NORTH CAROLINA
ENVIRONMENTAL MANAGEMENT COMMISSION.
| DEPARTMENT OF ENVIRONMENT, AND. NATURAL RESOURCES.., f.. mi .
CRALEGH
WASTEWATER COLLEGTION SYSTEM EXTENSION PERMIT

This permit shall be effective from the date of issuance until rescinded and shall be subject to the
following specified conditions and limitations:
This permit shall bedome voidable unless the wastewater collection facilities are constructed in
accordance with the conditions of this permit; 15A NCAC .0200; the Division of Water Quality's
(Division) Gravity Sewer Minimum Design Criteria adopted February 12, 1996 as applicable; the

Division's Minimum Design Criteria for the Fast-Track Permitting of Pump Stations and Force
Mains adopted June 1, 2000 as appflcable and other supporting materials unless specifically

mentioned herein.

2. This permit shall be effective only with respect to the nature and volume of wastes described in the
application and other supporting data.

3. The wastewater collection facilities shall be properly maintained and operated at all times. The
Permittee shall maintain compliance with an individual system-wide collection system permit for the
operation and maintenance of these facilities as required by 15A NCAC 2T .0403. If an individual
permit is not required, the following performance ériteria shall be met as provided in 1 5A NCAC 2T

.0403:

a.

1.

The sewer system shall be effectively maintained and operated at all times fo prevent
discharge to land or surface waters, and any contravention of the groundwater standards in

15A NCAC 2L .0200 or the surface water standards in 15A NCAC 2B .0200.
b. A map of the sewer system shall be developed and shall be actively maintained.
An operation and maintenance plan shall be developed and implemented.

Pump stations that are not connected to a telemetry system shall be inspected every day (i.e.
365 days per year). Pump stations that are connected to a telemetry system shall be

inspected at least once per week,
High-priority sewer lines shall be inspected at least once per every six-month period of time.

A general observation of the entire sewer system.shall be conducted at least once per year.
Inspection and maintenance records shall be maintained for a period of at least three years.

Overflows and bypasses shall be reported to the appropriate Division regional office in
accordance with 15A NCAC 2B .0506(a), and public notice shall be provided as required by

North Carolina Generaf Statute §143-215.1C.

T a oo




PERMIT NO. WQ0035488, Francis Farm Landfill, Haywood County

July 29, 2011

4,

10.

11.

This permit shall not be transferable. In the event there is a desire for the wastewater coilection
facilities to change ownership, or there is a name change of the Permittes, a formal permit request -
shall be submitted to the Division accompanied by documentation from the parties involved, and
other supporting materials as may be appropriate. The approval of thls request shafl be

considered on its merits and may or may not be approved. .

Construction of the gravity sswers, pump stations, and force mains shall be scheduled so as not to
interrupt service by the existing utilities nor result in an overflow or bypass d!scharge of wastewater

to the surface waters of the State.

Upon completion of construction and prior to operation of these permitted facilities, a certification, a
copy of the construction record drawings, as well as supporting design calculations for any pump
stations permitted as part of this project shail be received from a North Carolina-licensed
Professional Engineer certifying that the facilities have been installed in accordance with this
permit; 15A NCAC 2T; the Division's Gravity Sewer Design Criteria adopted February 12, 1996 as
applicable; the Division's Minimum Design Criteria for the Fast-Track Permitting of Pump Station
and Force Main adopted June 1, 2000 as applicable; and other supporting materials. [f this project
is fo be completed in phases and partially certified, you shall retain the responsibility to track
further construction approved under the same permit, and shall provide a final cettificate of
completion once the entire project has been compieted. A copy of the construction record
drawings, indicating the facilities constructed in the phase being certified, shall be submitted with
each partial certification. Mail the Engineer’'s Certification, one copy of the “Construction Record
Drawings,” and one copy of the supporting design calculations to the Non- Dlscharge Permitting

Unit, 1617 Mail Service Center, Raleigh, NC 27699-1617.

A copy of the construction record drawings shall be maintained on file by the Permittes for the life

. of the wastewater collection facilities.

Failure to abide by the conditions and limitations contained in this permit; 16A NCAC 2T.; the
Division's Gravity Sewer. Design Criteria adopted February 12, 1996 as applicable; the Division's
Minimum Design Criteria for the Fast-Track Permitting of Pump Station and Force Mains adopted
June 1, 2000 as applicable; and other supporting materials may subject the Permittee to an
enforcement action by the Division, in accordance with North Carolina General Statutes §143-

215.8A through §143-215.6C.

In the event that the wastewater coflection facilities fail to perform satisfactorily, including the
creation of nuisance conditions, the Permitiee shall take immediate corrective action, including
those as may be required by this Division, such as the construction of additional or replacement

facilities.

The issuance of this permit shall not exempt the Permittes from complying with any and all
statutes, rules, regulations, or ordinances that may be imposed by other government agencies
{local, state and federal) which have jurisdiction, including but not limited to applicabie river buffer
rules in 15A NCAC 2B .0200, erosion and sedimentation control requirements in 15A NCAC Ch. 4
and under the Division's General Permit NCG010000, and any requirements pertaining to wetlands

under 15A NCAC 2B .0200 and 15A NCAC 2H ,0500.

Noncompliance Notification:

The Permittee shall report by telephone to a water quality'staff member at the Asheville Regional

Office, telephone number (828) 296-4500, as soon as possible, but in no case more than 24 hours
or on the next working day, following the occurrence or first knowledge of the occurrence of either

of the following:




PERMIT NO. WQ0035486, Francis Farm Landfill, Haywood County July 28, 2011
a. Any process unit failure, due to known or unknown reasons, that renders the facility incapable

of adequate wastewater transport, such as mechanlcai or eiectrica! falfures of pumps line
blockage or breakage etc.; or -

b: "Any fa;lure of a pumplng statfon ‘or sewer line resulting-iri a by—pass dirgctly to t‘ecelvmg’ waters

without treatment of all or any portion of the‘influent:to such station or facility:+ =" "=
Voice mail messages or faxed information is permissible but this shall not be considered as the
initial verbal report. Overflows and spills occurring outside normal business holrs may also be
reported to the Division of Emergency Management at telephone number (800) 858-0368 or (219)
733-3300. Persons reporting any of the above occurrences shall file a spill report by completing
Part | of Form CS-SSO (or the most current Division approved form), within five days following first
knowledge of the occurrence. This report shall outline the actions taken or proposed to ensure that
the problem does not recur. Per Condition [{2), Part Hl of Form CS8-SSO {(or the most current
Division approved form) can also be completed to show that the SSO was beyond control,

Permit issued this the 29" day of July, 2011
NORTH CAROLINA ENVIRONMENTAL MANAGEMENT COMMISSION

Jor Golegn H. Suilins, Director

Division of Water Quality
By Authorlty of the Environmental Management Commission

N

Permit Number WQ0035486 L




PERMIT NO. WQ0035486, Francis Farm Landfill, Haywood County July 29, 2011

ENGINEERING CERTIFICATION — POST CONSTRUCTION

System Des'crlpﬂon:

permission is hereby granted to Haywood County for the construction and operation of approximately
1,212 linear feet of 2-inch force main and pump station with duplex pumps with on-site audible and
visual high water alarms, as part of the Francis Farm Leachate Pump Station project, and'the -
discharge of collected landfill leachate wastewater into the Town of Waynesville existing sewerage

system.

Complete and submit this form to the Asheville regional office with the following:
One copy of the project record drawings (plan & profile views of sewer lines) of the wastewater collection
system extension

supporting design caiculations (selected pumps, system curve, operating point, available storage if portable
generator(s) or storage greater than longest past three ysar outage reliability option selected) for any pump

stations permitted as part of this project
Changes fo the project should be clearly identified on the record drawings or in written summary form. Permit

L)
modifications are reguired for any changes resuitmg in non-compliance with this permit, regutations or

minimurm design criteria,

This project shall not be considered complete nor allowed to operate until this Engineer's Certification and alf
required supporting documentation have been received by the Division. Therefore, it is highly recommended
that this certification be sent in a manner that provides proof of receipt by the Division.

ENGINEER'S CERTIFICATION

[ Partial X Final
I, Willtam H. Sﬁ@fﬂv , as a duly registered Professional Engineer in the State of North Carolina, having
been authorized to observe @.periodically, [ weekly, [ full time) the construction of the above referenced
project for the Permittee hersby state that, to the best of my abiiities, due care and diligence was used in the
observation of the construction such that the construction was observed to be built within substantial compliance
of this permit; 15A NCAC 2T, the Divislon of Water Qua!ity’s (Division)} Gravity Sewer Minimum Design Criteria
adopted February 12, 1996 as appticable; the Division's Minimum Design Criterla for the Fast-Track Permitting of
Pump Stations and Force Mains adopted June 1, 2000 as applicable; and other supporting materials.

North Carolina Professional Engineer’s
seal, signature, and date:

\\“‘8‘3’"'«0

SEND THIS FORM & SUPPORTING DOCUMENTATION
WITH REQUIRED ATTACHMENTS TO THE FOLLOWING ADDRESS

ROGER C. EDWARDS

SURFACE WATER PROTECTION SUPERVISOR
ASHEVILLE REGIONAL OFFICE
2090 US HIGHWAY 70

SWANNANOA, NC 28778

The Permitiee is responsible for tracking al! partial cerlifications up until a final cerlification is received. Any wastewater flow
made tributary to the wastewater collection system extenslon prior to completion of this Engineer's Certification shall be

considered a violation of the permit and shall subject the Permittee to appropriate enforcement actions.




Francis Farm Landfill
Haywood County, North Carolina

Permit No. WQ0035486

The Francis Farm Landfill pump station is a packaged unit with dual pumps specified to operate
at 30 gpm at 23 feet TDH. The pumps as installed operate at +32 gpm at +23 feet TDH or +30
gpm at +25.8 feet TDH. A copy of the applicable pump curve is attached to this project
description. Also attached is data on the pumps. The pumps are conirolled to operate as
alternating pumps under normal conditions. If needed to handle the flow the pumps will operate
as “lead on” then “lag on”, The pump station is equipped with an auto-dialer and both audible
and visual alarm systems should the pumps fail to opetate and the level of liquid in the wet well

continues to rise.

The package pump station receives its flow from six (6) down-hole variable speed piston pumps
specifically designed to remove leachate from water logged landfill gas wells, The pumps
utilized on this project are capable of varying the pump rate from a low of approximately 1/2
gallon per minufe to a maximum of approximately 3.3 gallons per minute. During the initial
week of operation the pumps will be set at the maximum pump rate to remove the accumulated
water in the wells and the surrounding waste mass. Afler approximately a week of operation the
pump rate will be dialed back to approximately 1/2 to 1 gallon per minute as the recharge rate for
solid waste is generally very slow. The intent is to keep the wells relatively clear of liquid to
enhance the flow of methane gas to the collection and combustion system. Once the initial liquid
is removed the anticipated flow rate to the pump station should be in the range of 3 — 6 gallons
per minute. A knockout pot for collection condensate from the landfill gas collection lines also
discharges into the package pump station. The pump in this tank is also a down-hole variable
speed piston pump with the same capacity and operating characteristics as the aforementioned
pumps except that it is operated with liquid level transducers to control when it runs.

The pump station, the knockout pot pump and the down-hole variable speed piston pumps
operate off the same single clectrical feed from Haywood EMC. The electrical power comes into
the main disconnect located on a power conirol panel rack located in the vicinity of the pump
station. From the main disconnect the power runs through a double-throw switch panel to allow
the use of stand-by generator power should the need arise. From there the pump station, the
down-hole piston pumps and the flare system feed through designated control panels. A unique
feature of this system is that in the event of a system power failure at the site then all systems go
down simultaneously and the flow to the pump station ceases except for the flow left in the pipes
at the time the power ceased. When the power is restored, the pumping systems will restart
automatically. Should the need arise, the entire system is equipped with a power connect feed
for a standby generator. Opetators are on site daily to monitor the operation of the flare system,

the engine/gencrator system and the operation of the pump station,

The pump station is a 48” diameter unit that is 12’-6” in total vertical height with a capacity of
approximately 94 gallons of liquid per vertical foot. Basically this package pump station has
storage capacity in excess of approximately 640 gallons to 752 gallons that could be utilized in

the case of an emergency or power outage.
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172 Highilands Square Dr, Suite 313

e,
Hendersonville, NC 28792
% o Cell: (803) 917-9798
Phone: (828} 692-4511
“a@ & CAROLINA PUMPWORKS, LLC "N (825 6524501
E-mail; shale@cpwilc.co
July 23, 2011
To: Payne, McGinn & Cummins, Inc. Frorn: Scott Hale
Re: Package Submersible Leachate Pumping Station for

Attn:  Rick Galway, P.E.
Francls Farm Landfill - Phase 2B — Haywood County

PACKAGE SUBMERSIBLE LEACHATE PUMP STAT|ON
2 ea Keen Pump Model KG2-23 Submersible Solids Handling Sewage Grinder Pump Of Heavy-Duty Cast
Iron Construction, Direct Coupled To A Totally Encapsulated, Submersible Motor To Include the
Following items of Construction:
2-HP, 3450 RPM, 460-Volit, 3-Phase, Class F, High Torque Submersible Motor
Double Mechanical Shaft Seals — Silicon Carbide Upper & Lower Seal Faces

Motor Winding Over-Temperature Sensors
Two-Probe Seal Fail Sensors Detects Moisture Intrusion Inside Motor Housing

Stalnless Steel Pump Lifting Bail Assembly

30-ft Dual Power & Control Cables

48” Diameter X 126" Deep Duplex Factory-Built Fiberglass Wet-Well System to Arrive Onsite with

the Following Components Pre-Plumbed and Factory Installed:

2” NPT Cast lron Base Elbows for Pump Lift-Out Guide Rail System

Cast Iron Pump Sealing Flanges w/ Rail Guide Plates & Integral Ball Check Valve Assemblies
2" Sch. 80 PVC Discharge Plping, Elbows & Unions As Required

2" Brass [solation Gate Valves w/ Stainless Steel Valve Extenslon Handles

2" ENPT Stainless Steel Discharge Hub — Located 48” Down From Top of Basin

1”7 Stainless Steel Guide Rails

3/16" Stainless Steel Lifting Chaln Assemblies for Removing Pumps

Stainless Steel Float Switch Mounting Bracket
Aluminium Skid-Proof Cover w/ Hinged Access Door, Hold-Open Arm, & Lockable Latch

8" Cast Iron Inlet Hub (infet hub ships loose for field installation by contractor)

1 ea Duplex 2-HP Pump Control Panel for 460-Volt, 3-Phase Incoming Power To Include the Following:
NEMA 4X Fiberglass Enclosure w/ Aluminium Dead Front [nner Door & Lockable Latch

UL 508 Listed & Labeled

Lightning Arrestor
Power Distribution, Neutral & Grounding Blocks

o
a
[
¢ Phase & Voltage Monitor

o 460V/120V Control Power Transformer, 2kVA with Primary & Secondary Fusing
e Individual Pump Circuit Breakers

e Control Power Clrcuit Breaker

o IEC Rated Motor Starters w/ Adjustahle Overloads

o

&

L ]

[ ]

L ]

a

L.

]

[

Hand-Off-Auto Switches

Pump Run indicator Lights

Elapsed Time Meters (non-resettable type}

Duplex Eloat Switch Relay Logic (pump off, lead pump, lag pump, & high water alarm)

Seal Failure & Motor Over-Temperature Alarms w/ indicator Lights

Flashing Alarm Light
Audible Alarm Horn w/ Silence Pushbutton
Auxiliary Contacts for Telephone Alarm Dialer

CONTINUED

Enqineered Pumping & Process Equipment
Main Office: Port Royal, SC (843) 522-9600 '« Branch Office: Greensboro, NC (338) 455-2871




172 Highlands Square Dr, Suite 313
Hendersonville, NC 28792

Cell: (803) 917-9798

Phone: (828} 692-4511

G228
gi ; c w Fax: (828) 692-4501

CAROLINA PUMPWORKS, LLC )
E-mdil: shale@cpwllc.com

1 ea 4-Channel Automatic Telephone Alarm Dialer w/ 12-Volt Battery Back-Up To Be Mounted, Wired
and Tested Inside Pump Centrol Panel. (Telephone fine and connection services provided by others}

Liquid Level Float Switches, Internally Weighted & 30-ft, Control Cables

ea
ea Flomotion Systems Isomag Model MS2500-T50-A6A4B - 27 Flanged Eiectromagnetic Flow Meter
and Shall include the Following items of Construction:
¢ 304SS, PTFE Lined Flow Tube
e 1508 ANSI Flanges
¢ Hastelloy C Flow and Grounding Electrodes
1 ea Flomotion Systems [somag Model ML110-BOB1B1AO Converter / Transmitter and Shall Include the

Following ltems of Construction:
¢ Two Line Alphanumeric Display
Internal 3 Position Keypad
Programmable 4-20mA & (2) Selectable Frequency, Scaled Pulse or Alarm Outputs
Bi-Directional Flow Capability

90-265 VAC Power Input
Corrosion Resistant Non-Metallic NEMA 4X Enclosure w/ Remote Sensor Mount

ea 100-ft. ~Electrode and Coil Interconnect Cable
Sets of Recommended Spare Parts Provided for £ach Submersible Grinder Pump

Day Start-Up Service, Equipment Testing & Operator Training — 1-Day, 1-Trip
Prepaid Freight to Jobsite — Equipment Off-Loading By Others

ea
ea

R =2 N e

ea

NOTES:
Our proposal only Includes the components quoted herein,

Taxes are not included and any applicable taxes will be added ta the final invoice.

The above pricing includes pre-paid freight to the jobsite via a commercial LTL freight carrier.
Equipment off-loading and/or installation services are provided by others.

Piping, valves, and/or any miscellaneous fittings external to the fiberglass basin provided hy others.
Elow meter vault, access cover, piping, valves, fittings, wiring, and/or installation of meter by others.
Generator, transfer switch, generator receptacle, and/or generator plug are provided by others.
Maln service disconnect, meter base, area lighting, and/or signage are provided by others.

Conduit, miscellaneous fittings, Kellum grips, and/or field wiring connectlons provided by others.
10. Flow meter vault, access cover, piping, valves, fittings, wiring, and/or installation by others.

11, Equipment delivered in 4 weeks after receiving approved submittals.

PO NGO O R W e

Al prices are F.0.B. factory, full freight allowed to jobsite where accessible by commerclal carrier. Prices
do not include any applicable taxes. Warranty and sales conditions are per manufacturers and Carolina
Pumpworks standard terms and conditions. Payment terms are Net 30 days. A 1.5% per month finance
charge will be applled to any past due Invoices., Partial billing will be made on partial shipments.
Payment terms are independent of and not contingent upon third party contracts or commitments,

unless Carolina Pumpworks specifically agrees to terms in writing.
We thank you for your Interest in our equipment and look forward to being of service to you in the near
future.

Engineered Pumping & Process Equipment
Maln Offics: Port Royal, SC (843) 522-8600 '« Branch Office: Greensboro, NC (336) 455-2871




1.Triple Sealed Cable Entrance

Stainless steel strain relief cord grip with comprassion
grommet protects outer cord jacket, Epoxy filled inner
cord cap with Individuafly soldered wires provide anti-
wicking moisture protection to the mofor even if power

cable is cut or damaged.

2. Modular Pump Design

Commonality of parts across the Keen product line
minimizes the amount of paris required for servicing.
Heavy duty ASTM A48, Class 30 cast iron compaonents.

3. Strong Motor

Powetrfut high forque motor for reliable pump operation.
208 / 230 volt, 1-phase

208 / 230/ 480 voli, 3-phase

Pressed stator securely holds motor and efficiently
transfers heat. Class F insulation with overload
protection in oil filled chamber for cool operation and

long motor life.

4. 3- Bearing Support

Motor / Pump shaft securely held with upper and lower
hall hearing plus addition sleeve bearing In lower seal
chamber. Long 50,080 hour B-10 bearing life.

5. Doubfe Mechanical Seal Protection

Pual silicon carbide mechanical shaft seals provide
twice the molsture profection for the motor. Dual seals
are housed in a secondary oil filled seal chambet.
Tougher silicon carbide seals better handles sand, grit

and abrasive materials.

6. Moisture Detection
Seal leak probe signals alarm In control panel for

scheduled maintenance.

7. Non-QOverloading Hydraulic Design

The recessed centrifugal impeller allows 100%
performance curve operation from shut-off to maximum
flow without damage fo the pump or system. The
racessed vorfex impeller is out of the passageway of
fluid flow, eliminating concerns of blockage or wear.

8. Proven Grinder Assembly

Hardened (Rockwell 58-80) stalnless steal grinder
assembly has 30+ years proven field expetience. The
reversible grinder ring and grinder impeller effectively
reduces sollds info a fine slurry, easily passable in a
piping system without concerns of clogging. Highly
efficient 16,600 cuts per second.

8. Easy Piping Connection
Removable 1-1/4”* NPT connection flange for simple and
easy conhection to discharge piping.

10. Accessories Included
Stainless steel [ifting handle and anti-vibration rubber

mounting feet are included with the pump.

Revised Feb. 2009 1-17

2 HP Grinder Pump
Dual Seal
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Keen Pump

KG2-21 & 23

2 HP Grin_der Pumps

Performance Specifications

Pump Model - Pump shall be of the

centrifugal type, KG2-21 & 23, with an integrally
bullt-in grinder unit and submersible type motor.
The grinder unit shall be capable of macerating afl
material in normal domestic and commerclal
sewage, Including reasonable amounts of foreign
objects such as sanitary napkins, disposable
diapers, thin rubber, small wood, plastic and the
like o a fine slurry that will easily pass through
the pump and 1-1/4” NPT discharge.

Operating Conditions ~ The pump shall
have a capacity of ___ 30  GPM at a total head of
23 feet, and shall use a motor rated at 2 HP

and 3450 RPM.

Pump Impeller - buctile Iron threaded on a
stainless steel shaft. The Impeller shall be of the
recessed vortex type to provide an unobsfructed
passage through the volute for the ground sofids.

Grinder _Construction - Both grinder
impeller and shredding ring shall be of 440C
stainless steel hardened to §6-60 Rockwell C. The
grinder assembly shall consist of a grinder
impeller and shredding ring mounted directly
helow the volute passage. The grinder impeller Is
threaded fo a stainless steel shafi, locked with a
screw and washer. The shredding ring shall be
pressed into the cast iron volute for easy removal.
All grinding of solids shall be from the action of
the grinder impelier against the shredding ring.
There shall be 16,600 cuts / second.

Seals - Type 21, dual mechanical seal
consfruction mounted in tandem, shall protect the
motor. Primary seal shall be silicon / carbide.
Secondary seal shall be silicon / carbide. The seal
face shall be lapped fo a flathess of one light
bhand. An electrode shall be mounted In the seal
chamber to detect wafer entering the chamber
through the lower seal. Water in the chamber shall
cause a red lght to turn on at the control box.
This signal shall not sfop the motor, but shalf act
as a warning only, indicating service is required.

Revised Feb, 2009

i-21

Motor = The pump mofor shall be of fhe
submersible type, rated 2 HP, 3450 RPM. The
motor shall be for 60 Hz, either 208,230, 460 volt,
single or three phase operation. Single-phass
motors shall he capaclitor start, eapacitor run type
for high sfarting torque. Start & run capaclfors,
and electronic relay for operating the motor will
be found in the confrol box. Major motor
operating temperature must not exceed Class B

ratings.

The stator winding shall be of the open type with
Class F Insulation. Winding housing shall he
filled with clean, high dielectric oil that lubricates
bearings and seals, fransferring heat from
windings and rotor fo the oufer cast housing. Alr-
filled motors, which do not have the superior heat
dissipating capabilfities of oll-filled motors, shail

not be considered equal.

The motor shall have fwo heavy-duty ball
bearings and one sleeve bhearing to support the
pump shaft, taking radial and thrust loadings. Ball
bearings shall be designed for a minimum 50,000
hours B-10 life. The stator shall be pressed into
the motor housing. The common mofor pump and
grinder shaft shall be of 416 SST, threaded to take

the pump and grinder impeller.

Single-phase motors shall have aufomatic reset
overload protection attached fo the top end of the
motor windings to stop the motor if the motor
winding temperature reaches 130 degrees C. The
high temperature shut-off will cause the pump fo
cease operation, should a control failure cause
the pump to run in a dry wet well. The overload
shall automaticatly reset when the motor cools fo
a safe operating temperature. Threa phase motors
contain temperature sensors with (2} wires for
attachment to the control panel.

Power Cord -~ The motor power cord shall be
12 Ga, SOW/SJOWA or SOOW, The cable jacket
shall be sealed at the motor enfrance by means of
a rubber compression washer and compression
nut. An epoxy filled cord cap shall seal the cuter
cable jacket and individual leads fo prevent water
from entering the motor housing. Individual
conductor strands shalf be soldered within,




IMPELLER.. .ooriciccnimsnssmsssenns

SHREDDING RING.....uuvvriinanniin
GRINDER IMPELLER.............

BEARING (UPPER}.uvivecrecsen.
BEARING (LOWER).....0cvenne

MOTOR (SINGLE PHASE])..........

KG2-116 K(H)G2-21C
K(H)G2-21
KHHG2(H)-21

MOTOR (THREE PHASE)........

OPTIONAL EQUIPMENT.........

PUMP SPECIFICATIONS

------

......

SEAL PLATE......viiciiiramerennane

...... Mechanical

.....

...... Buna-N

1-1/4" NPT, Vertical
120 degrees F (Continuous}
140 degrees F. {Infermittent)

e Cast Iron, ASTM A-48, Class 30

Castlron, ASTM A-48, Class 30
Cast Iron, ASTM A-48, Class 30

..Cast Iron, ASTM A-48, Class 30

Ductile Iron, ASTM A-48, Class 35B
12 vane, Vortex with Pump-out Vanes, Bynamicatly Balanced

Hardened 448C Stalnless Steel

56-80 Rockwell C
Hardened 440C Stainless Steel

56-60 Rockwell C
418 Stainless Steel

Main {Mofor)

Carbide —~ Rotating Face
Silicon— Sfatlonary Face
Buna-N - Elastomer

300 Series Stainless Steel - Hardware

Secondary(Pump)
Carbide = Rotating Facs
Sificon — Stationary Face

Single Row, Ball, Oil Lubricafed
Single Row, Ball, Oil Lubricated

300 Series Stainless Stec!

e 12 AWG, Type SJOW or SOOW
30’ Length Sfandard, Other Langths Available.

CORD ENTRY..ccvmcrmnncerircnsnivensene THiple Sealed Design

Compresslon Grommet ~ Outer Jacket Seal
Epoxy Potted - Inner Conductor Seal
Butt Connector ~ Inner Wire Strand Wicking Blockage

.. 2 HP, 3456 RPM, 60 Hz

Dual voltage, 200/ 230 volis
includes Overload Protection In the Motor.
Oli Filled, Class F

Capacitor Start / Capacitor Run

Start Capacitor Run Capacitor
... 200 mfd, 125 VAC 70 mfd, 250 VAC
... 160 mfd, 280 VAC 30 mfd, 370 VAC
. 300 mfd, 250 VAC 30 mfd, 370 VAC

. 2 HP, 3450 RPM, 60 Hz
Tri-voltage, 200 / 230 / 480 volts
On-Winding temperature sensor, requires temperature sensor circuitry
in control panel
Qil Filled, Class F

Seal Materials
Additional Cabie Lengths
Impeller Trims




Company: Carolina Pumpworks, LLC
Name; Scoti M. Hale
Date: 7/23/2011

Pump:
Size: KG2-21, KG2-23

Type: Grinder .
Synch speed: 3600 rpm

Curve:
Specific Speeds:
Dimensions:
Pumgp Limils:
Temperature: ---
Pressure, -
Sphere size: -
---+ Data Point ----
Flow: 30 US gpm
Head: 25,1 ft
Eff: n/a
Power: 2hp
NPSHr: n/a
---« Design Curva ---—-
Shuloff head: 48,2 ft
Shutoff dP: 20.8 psi
Min flow:
BEP: ---%
NCL power:
2hp@ 2.5 US gom
=
== Max Curva ~- '
Max power: E
2hp@2.5US gpm T

Performance Evaluation:

Flow Spead
USgpm rpm
36 3450
30 3450
24 3450
18 3450
12 3450

Spesd: 3450 rpm

Dia: 3.751n

Impeller:

Ng: -
Nss: -

Suctien: —-

Discharger 1.251n

Power: -—
Eye area: --

100

90

80

Head
ft

17

25.1
316
37.1
41.7

10

Efflclency

%

Search Criteria: -

Flow: 30 US gpm Head: 231t

Temperature; 60 °F
Vapor pressure: 0.2563 psia
Alm pressure: 14.7 psia

Water
Density: 62.25 [
Viscosity: 1.105cP

NPSHa; ---

Molor: -
Standard: NEMA Size: 2hp
Enclosure; TEFC Spead: 3600

Frame: 145T
Sizing criteria: Max Powser on Dasign Curve

16 20 25 30 35
US gpm

Powar

[on I L I ST N
H

Selected from catalog: Keen.60, Vers Nov 2009

40
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Company: Carolina Pumpworks, LLC
Name: Scott M. Hale
712312011

Keen Pump Company
Catalog: Keen.6Q, Vers Nov 2008
Grinder - 3500

Design Point: 30 US gpm, 23 ft

Size: K52-21, KG2-23
Speed: 345G rpm
Dia: 3.75 in

et et e




State of North Carolina

' OO Department of Environment and Natural Resources
IW\= Division of Water Quality
o]
-

Flow Tracking/Acceptance for Sewer Extension Permit Applications

(FTSE —10/07)
Project Applicant Name: / {?&‘1’ L{JGGO/ é«’; V\\/éf
Project Name for which flow is bcmMequested: ///‘;mcb’ /5;“ " de?o/#//

More than one FTSE-10/07 wiay be required for a single profect if the owner of the WIVTP is not responsible for all
pump stations along the route of the proposed wastewater flow,

I. Complete this section only if you are the owner of the wastewater treatment plant,

a. WWTP Facility Name: o o‘p gnesi I <
b, WWTP Facility Permit #: NC 3% Zf_)L T Z-I
All flows are in MGD
c. WWTP facility’s permitted flow O |
d. Estimated obligated flow not yet ttibutary to the WWTP 0,008
e. WWTP facility’s actual avg. flow z.899
f. Total flow for this specific request ' 0, 0/5
g. Total actual and obligated flows to the facility 2. 928
h. Percent of pertnitted flow used 48°T%

II. Compleie this section for each pump station you are responsible for along the route of this
proposed wastewater flow,

List pump stations located between the project connection point and the WWTP

Pump Station Name Approx. Capacity, MGD Approx. Current Avg.
(Firny/Design) Daily Flow, MGD

II. Certificatjon Sfatemen

1, %oénhé [-. ; =/, certify that, to the best of my knowledge, the addition of the
volume of wastewater to b‘éb];ermitted in this project has been evaluated along the route to the receiving
wastewater treatment facility and that the flow from this project is not anticipated to cause any capacity
related sanitary sewer overflows or overburden any downstream pump station en route to the receiving
treatment plant under normal circumstances. This analysis has been performed in accordance with focal
established policies and procedures using the best available data. This certification applies to those items
listed above in Sectlons 1 and I for whichJ-gmrtig Teaponsible parly. Signature of this form indicates

o sl ) gt QRO sz

Signing Oﬁic/ al Sgnarme O " Date
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1.0 Introduction

The Francis Farm Landfill, Permit No. 44-03, is located in Haywood County, North
Carolina on Francis Farm Road, (S.R. 1802), Waynesville, North Carolina. The Irancis Farm
Landfill began operation in the early 1970’s and was operated as Haywood County’s primary
MSW landfill through 1994. The facility was officially closed per a Closure Certification
prepared by RCF, Inc. Hazelwood, North Carolina dated September 14, 1994 and submitted to
the North Carolina Department of Environment and Natural Resources (NCDENR). The
original Permit for Closure was issued on December 13, 1995. The facility encompasses
approximately 33.1 acres as shown on the Environmental Monitoring Plan Drawing (Figure 1),
included as Appendix 1. Within the Facility Boundary, in addition to the closed landfill,
Haywood County Schools operates a maintenance facility. The Maintenance Facility includes a
maintenance/bus garage building, equipment storage building, and maintenance storage building.
The Maintenance Building consists of offices, carpentry shop and bus maintenance facility.

The Maintenance/ Bus Garage Building is equipped with a methane gas monitoring
system and a gas ventilation system constructed below the concrete building slab. The methane
gas monitoring system continuously monitors for methane gas at three (3) strategic locations
within the building, including the base of the mezzanine stairs, the hallway of the office area, and
the Carpentry Shop. The system is operated and maintained by the Haywood County School
System staff. The system is calibrated once a month. The monitoring system sounds an alert
horn if the methane gas readings are detected above 25 percent of the lower explosive limit of
methane gas. The below-slab ventilation system was installed as part of the original construction
of the building. Based on our discussions with staff, the system consists of a network of pipes
tied to the gravel foundation of the building within the bus maintenance portion of the building,
which is connected to an exhaust blower. The exhaust blower exhausts air to the outside of the
building on the west side.

The Facility Boundary is bounded by private property utilized for residential and

agricultural uses, The closest residential structure is located on the Stephens property,
approximately 340 feet to the south of the facility property line.

2.0 Regulatory Compliance

The Francis Farm Landfill operates under the Permit for Closure with a most recent
revision dated May 23, 2006. This Landfill Gas Monitoring Plan was developed to comply with
the following Methane Gas Remediation Conditions section of the Permit for Closure. This
section has been included below.

8) The owner or operator shall maintain and operate the gas monitoring system to
ensure that:

(a) The concentration of methane gas generated by the facility does not exceed 25
percent of the lower explosive limit for methane in facility structures
(excluding gas control or recovery system components); and

(b) The concentration of methane gas does not exceed 100% of the lower
explosive limit for methane at the facility property boundary.

Landfitt Gas Monitoring Plan
Franeis Farm Landfill
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(9)  If methane gas levels exceeding these limits are detected, the owner or operator
must take all steps necessary to meet the standards established in condition 8.
Methane gas remediation plans approved by the Division are described in the List
of Approved Documents, Attachment 1, Part C of the Permit for Closure.

"Lower Explosive Limit" (LEL) is defined as the lowest percent by volume of a
mixture of explosive gases which will propagate a flame in air at 25° C and
atmospheric pressure.

3.0 Landfill Gas Monitoring Plan

The Landfill Gas Monitoring Plan has been developed to detect the migration of landfill
gas to property line. The Francis Farm Landfill was not constructed with an impermeable base
liner system and cap system. There may be a chance for landfill gas migration through the
permeable in sifu soils, The migration of landfill gas is induced by pressure gradients. The
landfill gas will move from areas of high pressure to those of low pressure following the path of
least resistance. The landfill gas generally migrates vertically until it reaches the landfill cap,
where it may begin to flow horizontally. This occurs until it finds a pathway out through the
permeable in sifu soils, As the landfill gas migrates it will fill the void created by the monitoring
point’s gravel backfill whereupon a landfill gas detection device will detect and read the level of
gas concentration.

3.1 Landfill Gas Compliance Monitoring Locations

The landfill gas monitoring probes have been strategically located around the perimeter
of the Facility Boundary as shown on Figure 1. The locations were chosen based on the
relationship of solid waste disposal areas to property lines and adjacent landfill structures. The
existing gas monitoring system includes six (6) gas monitoring probes spaced along the northern,
castern, and southern reaches of the waste area. The probes consist of 1-inch PVC capped pipe
enclosed by a metal enclosure with locking metal cap. The PVC pipe is equipped with a quick
coupler for use with the landfill gas analyzer. The actual construction details for these original
probes are not available.

In addition, the County monitors five (5) specific points within the three (3) existing on-
site buildings. The five (5) points are identified with a small plastic sign at each location within
the buildings. There are three (3) locations within the Maintenance/ Bus Garage Building, one
location in the Equipment Storage Building, and one in the Maintenance Storage Building.
These eleven monitoring locations define the existing compliance monitoring points for the
landfill and are shown on the attached Figure 1, Environmental Monitoring Plan Drawing.

As part of a Landfill Gas Assessment Plan dated September 2010, Haywood County shall
install six (6) new methane monitoring probes along the northern, southern and western reaches
of the waste area. These proposed probes are also shown on Figure 1. A detail of the proposed
landfill gas monitoring probes is shown in Appendix 2. The new probes are scheduled to be
installed on or about November 15, 2010. Following the installation, these probes will be
utilized for the Landfill Gas Assessment Plan and also included into the landfill gas compliance
monitoring plan. In addition, one of the original methane probes, MM-8, will be reestablished at

the time of installation of the new probes.

Landfill Gas Monitoring Plan
Franeis Farm Landfill
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Table 1 lists the existing and proposed landfill gas compliance monitoring locations for the
Francis Farm Landfill.

Table 1 —Landfill Gas Compliance Monitoring Locations

Compliance Point Description

MM-1 Monitoring Probe along northern property line

MM-2 Monitoring Probe along northern property line

MM-3 Monitoring Probe along northern property line

MM-4 Monitoring Probe along northern property line

MM-5 Monitoring Probe along northern property line

MM-6 Monitoring Probe along eastern property line

MM-7 Monitoring Probe along eastern property line

MM-8 Monitoring Probe along eastern property line

MM-9 Monitoring Probe along southern property line

MM-10 Proposed Monitoring Probe along southern property line

MM-11 Proposed Monitoring Probe along western property line

MM-12 Proposed Monitoring Probe along western property line

MM-13 Proposed Monitoring Probe along western property line

SM-1a Monitoring Point in Maintenance/ Bus Garage Building —
Bus Garage (base of mezzanine stairs)

SM-1b Monitoring Point in Maintenance/ Bus Garage Building —
Office Area (main hallway)

SM-1c Monitoring Point in Maintenance/ Bus Garage Building
- Carpentry Shop

SM-2 Equipment Storage Building (doorway between garage
and storage arca)
SM-3 Maintenance Storage Building (middle storage bay at

floor drain)

3.2 Monitoring Frequency

Haywood County will perform landfill gas monitoring on a quarterly basis (4 times per
year) at all of the compliance monitoring locations listed in Table 1. All collected data will be
documented on the Landfill Gas Measurement Field Worksheet, included as Appendix 3, and
inserted into the permanent landfill operating record. The operating record is located at the
office of the Solid Waste Director. Prior to the sampling event, the person performing sampling
will review the complete Landfill Gas Monitoring Plan to become familiar with the locations of
the compliance points and the requirements of the plan.

3.3 Landfill Gas Analyzer

Haywood County utilizes a LandTec Gem 2000 Gas Analyzer to perform the landfill gas
sampling. The landfill gas analyzer equipment must be periodically calibrated by the
manufacturer, The user shall verify that factory calibration has been completed in accordance
with manufacturer’s recommendations. In addition, the analyzer must be field calibrated prior to

each sampling event. The field calibration procedure is included in the Operation Manual. A
Landfill Gas Monitoring Plan

Francis Farm Landfill
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copy of the Operation Manual is included in Appendix 4. Users shall become familiar with the
operation and maintenance of the analyzer prior to use.

Prior to the sampling event, the following preliminary checks of the analyzer should be

performed:

¢y
2
€)
(4)

Water trap has a clean and dry filter,
Inlet port particulate filter is clean and dry.
Battery is fully charged.

Field Calibration is performed.

3.4 Field Monitoring Protocol

(1)

@
€)
“4)

G)
(6)

(7)

(8)
)

(10)

(1n
(12)

(13)

Record date and weather information including weather conditions, temperature,
and atmospheric pressure on Landfill Gas Measurement Field Worksheet.

Field calibrate gas analyzer in accordance with manufacturer’s procedure.
Proceed to first sample point.

Prior to connection to the probe, turn on analyzer and pump for minimum of 30
seconds to purge any remaining potential contaminates from the equipment.

Unlock probe metal cap.

Check probe or point for condition and suitability for monitoring. Record any
problems with location on the Landfill Gas Measurement Field Worksheet.

Connect sample tube from the inlet port of the analyzer to the probe or sample
point. For on-site buildings, place sample tube near the designated sample point.

Turn on analyzer air pump to take sample.

For probes less than 20 feet deep, continue to sample until there is a steady
reading of gases for a minimum of 30 seconds.

Record the gas levels for % methane, % carbon dioxide, % oxygen, and time of
sampling onto the Landfill Gas Measurement Field Worksheet.

Turn-off air pump and disconnect sample tube from the probe.

If gas readings exceed 25 percent of lower explosive limits in buildings or 100
percent of the lower explosive limit in the probes, resample the point. If readings
still exceed the limits, notify the Haywood County Solid Waste Director as
outlined below.

Proceed to next sample point.

Landfill Gas Monitoring Plan
Francis Farm Landfill
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3.5 Methane Gas Response Plan

If methane gas levels exceeding the limits specified above are detected, the owner or operator

will:

D

@)

()

Immediately take all necessary steps to ensure protection of human health, i.e, no
smoking, temporarily abandon the structure. The field technician should
immediately notify the Haywood County Director of Solid Waste. The Solid
Waste Director, or their designee, will immediately notify by telephone the
Regulatory Specialist at the Solid Waste Section office in Asheville at 828-296-
4500. The Director shall follow-up the telephone call with an electronic mail
message detailing the event and the steps taken to protect human life.

Within seven days of detection, place in the operating record the methane gas
levels detected and a description of the steps taken to protect human health; and

Within 60 days of detection, prepare and implement a remediation plan for the
methane gas releases, place a copy of the plan in the operating record, and notify
the Division of Solid Waste Management that the plan has been implemented.
The plan will describe the nature and extent of the problem and the proposed
remedy.

Landfill Gas Monitoring Plan
Francis Farm Landfill
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APPENDIX 1

Environmental Monitoring Plan Drawing (Figure 1)
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APPENDIX 2

Landfill Gas Monitoring Prebe Detail
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NOTE: USE ABOVE GROUND PROTECTIVE METAL COVER UNLESS A FLUSH—MOUNTED
APPLICATION IS REQUIRED, TO BE DETERMINED IN FIELD. BOTH COVERS SHOWN HERE.

MM# MARKED ON

METAL COVER

N

5,

2.5 MIN,

(3 x 3 x 4")

/- " SCHEDULE 40 PVC
FILL VOID WITH MASONARY

1" SCHEDULE 40 PVC CAP W/
1/4" NPT HOSE BIBB W/CAP

INSTALL NEW PROTECTIVE ALUMINUM
CASING W/LOCKABLE FLIP—TOP COVER
LOCKS PROVIDED BY OWNER

SAND TO WITHIN 4" OF 1"
SCHEDULE 40 PVC CAP

INSTALL CONCRETE NAIL
SURVEY TOP OF NAIL AND REPORT AS

"GROUND ELEVATION"

1'4 MIN. EXISTING GROUND

MONITORING PROBE
DEPTH CHART

DEPTH
MM # BELOW
1, 2, 8 10’
10, 11, ,
12, 13 20

; ~._Vf‘ o

[

1

=
.
ﬂi

-
Y
.

-'.-;‘:.:‘FOR FLUSH—MOUNTED APPLICATIONS, INSTALL

4
i

12" x 12" LIMITED ACCESS MANHOLE WITH

REMOVABLE WATERTIGHT STEEL COVER,
WITH WORDS: "MONITORING WELL" ON COVER

1!
SURFACE
(D)

(o]
E)

LANDFILL GAS MONITORING PROBE

6" MIN.

ENCASE MANHOLE IN CONCRETE
SOIL BACKFILL

BENTONITE PLUG

NON—-CARBONATE PEA GRAVEL

PVC_SC
sSLoT SIZE 0 G10—INCH

1" SCHEDULE 40 PVC CAP

NOTES:

1. PROBE DEPTH MAY BE REWVISED IN FIELD IF
GROUNDWATER OR BEDROCK IS ENCOUNTERED.

2. PERMANENT PROBE 1.D. TO BE PLACED/PAINTED
ON METAL COVER.

NOT TO SCALE

APPENDIX 2




APPENDIX 3

Landfill Gas Measurements — Field Worksheet
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Landfill Gas Measurements Field Worksheet
Francis Farm Landfill - Permit #44-03
Haywood County, North Carolina

Name of Person Taking

Readings: Date:
Weather Conditions: Ambient Temp:
Atmospheric Pressure:

Serial #:
Gas Monitoring Equipment:_Land-Tec GEM 2000 GM05480
Factory Calibration Date: Field Calibration Date :

SM-3

Note: If methane gas readings exceed 25% of LEL in structures or 100% of LEL in probes contact

Haywood County Solid Waste Director immediately

Field Observation Notes:

Landfill Gas Monitoring Plan
Francis Farm Landfill
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APPENDIX 4

Operation Manual
For
LandTec GEM 2000 Gas Analyzer
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GEM2000
GEM2000 Plus

GAS ANALYZER & EXTRACTION MONITOR

OPERATION MANUAL
For

Serial Numbers 10000 and up




'GEMI2000: 8 GEM2000 Blus Operation Manual = =

©Copyright 2007 by LANDTEC

All rights reserved. No part of this book may be used or reproduced in any form or by any means, or stored
in a database or retrieval system, without consent of the publisher. Making copies of any part of this book
for any purpose other than your own personal use is a violation of United States copyright laws.

LANDTEC and GEM are registered with the U.S. Patent and Trademark Office.
For further information contact:

LANDTEC North America

850 S, Via Lata, Suite 112

Coflton, CA 92324

USA

Tel: 800-821-0486 or +1-909-783-3636
Web: www.ces-fandtec.com

LLANDTEC 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 Lida.
Rua Pedroso de Carmargo, 237 - Chécara
Santo Antonio - SP/SP CEP 0417-010

Brazil

Phone: +55(11) 5181-6591

Web: www.landtecbrazil.com.br

LANDTEC. Release Date: March 5, 2008
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1 Introduction

LANDTEG is the premier manufacturér 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 landfiils 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 %" vinyl sampling hose assembly (5 ft.) with external water trap filter assembly
Blue %" vinyl pressure sampling hose (5 ft.)

Spare internal particulate filter element

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

100-240 voit battery charger

Software on CD-ROM

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

Hard carrying case

YV VVYVVYVYVYVYVYVVY

Complete the F{egistration/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

R3232/ Temp/ Gas Pod
Communication Sooket

Power Socket

Number enisry, Navigsfion
and Cursor Keys -

E:g'%,%ﬁ;;m"“ - Pump operation and Back Spacs Key

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 ceriification. 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 fuli 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 I, Zone 1, AEx ib d l1A 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 fo health and in some cases may be fatal. ltis 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.
Mazardous 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:
¢ Software version

Serial Number. Calibration due date.

Date format.

Operating language.

Communication Baud rate.

® ® & o

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 ‘',

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.

0, 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 callbration 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 seli-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 ‘',

2.10 Technician ID Screen _
The Technician 1D 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 ‘A’ will select the highlighted character.
Once the Technician 1D 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:
» Current programmed time and date

Current selecied |D 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 CHj, (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)

® ¢ 8 8 © © & &6 & b 0o © & 8 &

Other options:
@ Menu Allows access to all instrument user functions.

® Next D 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).

I 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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Optlonal Gas Pods are available for use with the GEM2000 / GEM2000 Plus. These pods are avaitable 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 shoutd not be attached or detached from the instrument in hazardous areas.

Gas Type Range (PPM) Resolution (PPM)
HsS 0-50 0.1
0-200 1.0
0-5000 35
CO ' 0-1000 1.0
SO, 0-20 0.1
: 0-100 1.0
Hz 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 petformed 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 dons).

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 "1 key may be
released. Enter the passcode 12345 and press ‘J’ to confirm.

After the pass-code entry has been accepted, the instrument serial number wilt be displayed aiong 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 resoit 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, especiaily 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:

¢ Configured for operation with the LANDTEC System online service;

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

s Used out of the box without software; (this does not aliow the user to generate flow rate values or
select comments with the Instrument and also prevents downloading of readings to the computer. |t
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 fleld data obtained using LANDTEC Iinstrumentation.

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.

m\vﬂg@( omp

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 Requiverents:
Windows S8/NT/2000RP/Vista
Pertivm I 360 MH or equal
¢4 (MB) RAM

120 (MB) Hard Drive Space
Avazilable

CDROM Dxive

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 instalied you will have a shoricut icon on your
desktop which you will use to start the LSGAM instrument program.

+ 0 LAHDTIT Snden Ties Kaadying Havpd Sotuy = &

o
- LANITEL

LANDTEC System
Gus Analyzer Manager +4.0

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.

3.3.2 SiartUp
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

' i-] LELITL foniom s S oo Voo

Ay o

. B
et
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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 foliowing is a general

description of the user interface.

LANDTEC System Login

When LSGAM is used with the LANDTEC System online setvice, the username and password will be
entered in the screen below, if you are using LSGSM as a deskiop application the User Id and Password

fields do not need io be filled in.

The Progress section indicates the status of the current process. For example, when starting up LSGAM,
this will show you the activity of the software.

The Instrument section displays whether or not an instrument is connected. This also downloads the IDs,
readings, and comments. If an instrument is found the following is shown:

Instrument Type:
Serial Number:
Version:

Operating Mode:
Instrument Date:
Service Due Date:
Number of IDs:
Number of Readings:
Available Memory:
Battery Level:

3.4 Connecting to the Instrument
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GEM2000°& GEM2000 Pt
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.

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 noti h nected to the inter

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

Click on OK this will return you to the deskiop and you will then need to click on the &% | SGAM 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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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 Anal

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

Create a New Empty Project
This option creates an blank project where you configure ali 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 obtaln 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.

7§ Water Blockaos in Header
Singng gt wel

i | Sl Pork freds replated

“EE | Wel regal peeded

4 Calbrgtion Peffarmed Before Lea

3.6.2 CreatingIDs
There are several ways to input IDs to the Project. The foliowing describes each process:

Creating new IDs with LSGAM

To create a new 1D 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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Device ID: Must be eight (8) alphanumeric character spaces. (For example, LSGW0001)

Device Type:
o Well: An active gas extraction well which may require a flow rate reading.

o 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 GEMZ2000 calculates flow rate values specific to each device type (listed above), The available flow
devices programmed In GEM mode are listed below.

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

o Pitot Tube

o User Input
Orifice Plate WellSide
Accuflo-1.5V-Include System Pressure
Accuflo-1.5H-Include System Pressure
Accuflio-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 WeliSIde-Include System Pressure

Pipe Diameter: The pipe inside diameter (ID) is required.
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Orifice Diameter: The field for orifice bore diameter is available for all Orifice Plate flow devices.

Pump Run Time: Indicates the duration the GEM2000 pu'mp‘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 commaent selection
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'valv;a uhrOpén 7

Valve is Fully Closed

A LezkinWelhead

Water Blockage in Header

Surging &t veeld

Sample Port needs eeplaced

Well repar needed

Calibration Performed Before Use

Y lhlphanumeric

Huas Flare onl

Valve Fully Open

Yalve is Fully Closed

A Leakin Welhead

Waker Blockags in Header

Surging &t well

Sampls Port needs replaced

well repar nzeded

Catbration Performed Before Use

Mo Change

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.




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

=1 IDs coectsd_not eoip _
S ss CUST_FIES
{hbest

(3] 254ELMACHaDs, et

[f} 2_gamiDCom, bet

r‘laﬂn Gas Well 10 Only. it

H1 2150 Dambet

Gl E0GACK, bt

(¥} AFR0L Bt
[+] AaFan2.it =
[} Atld Comménts, bt
{7} Arna_IDs.txt

3.6.1 IDS ALREADY IN THE INSTRUMENT:
= x| To create a Project based on the information in the
GEM2000, select Create a new project from the
data in my instrument.
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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.

New Scale House P::til::el
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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.

Multiple cormment selection
Single comment selection

Alphanumeric Exampl
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You may use Multiple or Single Comment selections

Using the Comments that were created for this project

Talye Barely:Open

Yalve Fully:Open

YValvels .Fﬁusaitﬁlnsec' '

& Leakin Welhead

Water.Blockage in Headar

Surging atsvell

Sample Port needs replaced

Wellrepair needed

Calbration Performed Befare Use

Np Change

Flex Hose ne‘ads;rapfaced

S B ke e ey e e




[W&Wm\;-
£

GEM200

e

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

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

{lardoc SRS
fechive Tk (Locd)
ES Landk oc LF (Locs)
st By Lared {Local)

ReorFo T

FcoxFie

O Pate
Frtok Tubw

ther Lpd

Oefice Plate (Wetids)
Auortie LS (Srden fresane)
Aol 154 Gy }
ProrFn A (Systen Fressrs)
Bca P oH (Spstes Frossal
PeorFio 3V (Systen fresset)
FeouFE 2 (Sysien Fresnors)
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“cneF LEY

BeorFlo 15H

ScabFla 2¥
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£E 3
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feorFia 2V (S

PearFo 5]

Testoo0q
Pump Run Time! 120
Infn A2
FlowDavice:  Ararklo2H

Pobisnizlei: 00
Orifice Dismater: 0.0

=
Lecu-Fa 59 {53
5

=2

Question! Commarit: (10 Comments) i
Tuestion; Comment: @ Commen)
Lommgrt: 2 Commitnts)

o= Plats (Welsna)

Acat) ng 1.5Y (Sj-'stem Prs<sure}
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ATl ay (Svate
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Test0003

AMDTEC LSGAM (Local)

Accu-Flo 2y

Accu-Flo

Test0006

Test0007 Orifice Flate
TestO00% User Input
Testonio Orifice Plate {(Wellside)

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 1Ds from the left table under the Project name, left click and drag the 1Ds to the

right table.

Place the mouse arrow _z7 at the edge of the first cell and hold down the left key. The arrow will change

to

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

the screen.

O

LSGAM West Coast {Local]

Accrtlo 1.5¢

" AceurFlo 15H

AccuFlo 2%

AcarFlozH

Accu-Flo 3¥

Acour-Flo 54

Crifice Flste

Fot Tubs

User Input,

Triice Plste (Welsida)

accu-Fla 1.5V (System Pressure)

AccuFla 1,5H (System Prassze)

AcorFlo 2 (System Fresere}

AcouFlo 2H {System Frassure)

Acor-Fh 34 (Gystera Pressure)

Accu-Flo 3H {System Pressure)
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Once you have dragged the list or any selection of Ds to the instrument side, the line will change where you
have the arrow and the circle will become a box.

RS T e T

Critice Elste (Wellsids)
_Accu-Fla 1.5Y (Gystem Pressure)
Acou-Flo 1.5H Gystem Presare)
Accu-Fl 2V ESystem Pressuga)
Arcalb 24 {System Prassura)
AeeuFla 3¢ (System Fressurs).
AcouFi 3¢ (System Prassure

TR TR

Upon releasing the mouse key your IDs will be in the instrument list, Now select Send to Instrument
button.
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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 delste one [D from a fist by hightighting 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.

AccurFlo F.EH
GCCFElO2Y
AecrElg 20
AccurFlo 3V
Acct-Flo 3

. Orifie Plste
Pel Tube
Uzer Tripk

Grifire Plate (W/ellsid)

BecirFla LSV (System Pressure)

JAeeu-Flo 1 SH (System Pressurs)

AcakFio 2 (System PrassUre),

Reci-Flo 26 (Syst ol
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3.9 Instrument Settings
The LANDTEC System Gas Analyzer Manager software allows users to change many of the opetrational

seltings of the instrument. To view and change the available settings click on the Instrument

Configuration tab.

= B Setengs
i —~[3 Dataledirg

I - e saires
A+~ BliscOpies

il L o Urks of Measabinent

(e o

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

Alarm Settings

Data Logging
Date/Time Settings
Misc Options

Units of Measurement

The following sections describe each option category.

3.9.1 Alarm Settings
TEE Al Gt

€3 Inghiumepk Settngs
= |
- [o] Data Laging
~ () DistefTime Settings
i of Mgk Gpticns
L. 23 Unts of Messurgment
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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 CH,, COs, 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 DataLogging

3 Instrument Settings

i 4 MiscOptioas
¢ &fs Units of Measurement

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 untii the pump begins sampling.

Pump Running Time
This value indicates the duration the pump will be run for sampling.

Date/Time Settings

©) Ttk selts
'—g] Aavrn Settings
| Qgging

+— 83 Units of Measuremerit

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

£3 Instrumank; Settings
| <] AlstmSettiigs
| -43] bata Loggng
j ~{17) DatefTims Settinigs
-
* . 8ln Units of MeBmienient

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.
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3.11 Units of Measurement

£} Instrument Settings
— ] Alarin Settings
Q Data Logging
1] DiteTspe Settings
|+ bisc Options
1Y o< of ez

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, O2, Gas
Temperature, Flow Rate, etc. These readings must be downloaded from the instrument to be reviewed on
" the computer and stored for review at a later time. This section of the Operation Manual reviews the

process of downloading and storing readings from the instrument.

To view your downloaded readings from the instrument, select the Readings tab of the LANDTEC System
Gas Analyzer Manager software.

REL 0 DRt s
tiodage TEC
B7Z7/07 L1314 A s T Chrge LARDTECLSAN
440007 /2707 T3z A LX) LRDTEC 5664
est0010 BT L aH 970 ] 50 | ©5 Valve v T Hirve [ADIEC (53
el Bfz7jor 13 A 1z | 05 | 98 £ Ledh n Welhedd Figh Ozygan LArTEe L5EAH
eki012 23767 11055 i A X LRIES Lsail
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BP0 1L 8

Weber Bhuckags n Heads

Test000s ef22/o7 11331 AH [ #6 | 344 | 58 | Ho Changs | ADIECLSEEN |
Test07 8127107 11:32 AN
Testd010 8j27/07 11:33 04 | TestG005
Test0d1 [ 8[27/07 1113121
Date/Thme: Mo, Aug 27 2007 11:31:31
TestqoI2 BFETROT 11335 84 Todt b
CHyi 480 % coz2: =7 %
o2 26 % Balance: 167 %
ometic Presture 2878 h-uheng Initial Fiow! 142 Ecfm
Adjust2d Flow! Scfm Initiaf Terrp: €0
Adjustd Terps 80 Dsg'—' nfisl 8P 4.9 Inches

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

Lp on your computer.

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

TestO001
Date/Time:! Wed, A 25 2007 15:05:36
Tech: N/A
CH4: 47.0 coz: 331
02: 386 Balarce: 163
Initial Flow: 68 ° Adjusted Flow: 93
Inftlal Terp: 111 Adjusted Temp: 111
Initial 5P -0.1 adjusted 8P: -0l
Initlal DP: 3,233 Adigted 0P: 5915

To clear the readings from your instrument, after the readings are downloaded successiully, click the Clear
A prompt will verify the permanent deletion of the readings from the
instrument. This will clear information within the GEM and GA Mode simultaneously.

Instrument Readings button.
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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.

atdfTime. Ok
7i7j07 4. 0.1 00
7117707 4., 0.1 B0 [20.9 790
Jhgiere.. 0.1 o BO69s B0 jue 0,k 1.0
25, [Fltsjor 1. 6 17,1 16,8 374 57, |50 0.0 B3
7i190071.,, 53 1.3 L2822 10,.. /0.0 0.0 .68
C R 0.2 RO fmales Ha o 0,8 Lo.07
] ; Fizajoze.,. 0.t .0 106193 [0 @l 0.1 &0
ViHesBostl [7fzajo7 1. I01 00 ROESS [0 00 0,0 579
V2 Newib [7f23/071...j00 & 205734 A 00 .0 5,28
KCAY 7lzafor i.. 01 00 Z05[794 [0 oo 0.0 5.123
TEET Zrzafdr L., @ 0.0 P05 {794 o oo 4.0 5,592
W73 7oz R, a0 209p%0  Ra los 0.0 [o.4s:
Wi 7izalozz,.. 1 0.0 [20,91579.0 2.0 {106 1.0 0,455
T 71251073, 470331 5.6 163 24, 10,1 Lo 3213
[ [T 72507 3., [d6 1 [32ales 1Isa g2 ol 0.1 7,259
1 7125007 5.., [46.0 i
[7f25f07.4... {6,

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 bution 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.

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.

Page 31




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 ‘4’ key.

4.1 Zero Transducers

This function allows the user o zero the pressure transducer(s). Upon selection, the current pressure
reading is displayed. The operation will be carrled 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 retumn 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 fo 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 commiencing 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, ltalian or

Brazilian Portuguese through this option.

4.5 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. Thé 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 confrast setting
is stored when the ‘" 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, ail the gas values will require entry. Each entry is to be confirmed by pressing the ‘4" 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 CH4, 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 ‘4 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’ - ‘J4-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 CHy, CO., Oz, (CO & HsS 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 ‘J-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

fransducers. .

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 ‘O’
for menu and scroll down to Mode of Operation, press the ‘J' key and highlight Landfill Gas
Analyzer, pressing the "' key again will select GA mode of operation. C

5.1 Preliminary Checks

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

All necessary |D 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,, CO,, and O, (CO & H,S for the Plus or Gas Pod if fitted) readings have been zeroed, without

gas concentration present.
s 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 ali
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 quest‘ions 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 listis
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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, sic.

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 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 sampie 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 ‘" 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 (CHs, CO», Oz(, CO and H,S for the Plus)).
LEL CHy,

Barcmetric Pressure.

Relative Pressure.

Questions/comments.

Temperature (if temperature probe is connected).

Gas Pod {if connected).

% © © & & © ¢ © o o

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 beli 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 [Ds to the Instrument using LSGAM, see Chapter 3. An ID cannot be created by the

Instrument aione.

1. From the Gas Reading Screen first select ‘@ Next ID’ then press ‘® Select No ID' or, ifiD
information has not been uploaded to the instrument, an ID list will not be available. In either

case, the ID will be displayed and stored ag '-----=-~ .
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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 stapped at anytime by way of the ‘@’ (pump) key and a ‘time-on’
timer will be displayed. The pump should always be stopped using the ‘" 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 1D 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 R5232
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 wiil 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 measurs 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 S0, H, CH, CcO,
co 100 <3 0 <40 0 0
H,S <05 | 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 GEM2000 Pius 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 (Hz) and Hydrogen Sulfide (H.S). Two components that may be present in the
Landfili Gas sample. This means that if Hz and/or H,S arefis present in the Landiill Gas sample a normal

CO electrochemical cell would give an artificially high reading.

The GEM2000 Plus uses a ‘hydrogen compensated’ CO cell to counteract the interference by Ha. This is
why the instrument displays an H, channel. H; Is not directly measured, aithough a rough vaiue, which is
shown as LO, MED or Hl, 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 Hp
is encountered then a Jonger than normal purge time will typically be necessary to clear all the H; from the
electrochemical cell. It is recommended that after encountering a H! 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 wili
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 ' key again will select GEM mode of operation.

eration Manu

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

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

e & © 0 © & © »

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 pips, 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 ‘@ Next1D’. 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 ‘" 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. A reminder is displayed to disconnect sample tubes, as a clean air purge will automatically remove the
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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 bs displayed upon
completion. The purge may be aborted by pressing the ‘©EXIT 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 purnp 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 heen 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 ‘! Zero Transducers’, Press ‘D’ 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 ‘J STORE’ will save the readings to memory. Then, the comments screen (if comments were
joaded) 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,, 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 ‘.’ 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 decompaosition, 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-CHa.

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 residuai
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 coliection
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 Conirolling Landfill Gas |

There are many techniques for controlling landfill gas extraction. These techniques represent tools, which
are used fogether to control landfill gas. The Accu-Flo wellhead is designed to work with all of these
techniques. 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.
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Unless the valve handle is calibrated for a given flow rate, this method is unrellable. The position of the
valve hande 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 imptecise.

7.3.3 Controlling by Gas Composition

This method determines Methane, Nitrogen (balance gas) and other gas composition parameters at
weltheads 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. [t 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 welthead to obtain the data needed io calculate
volumetric (or mass) flow rates. |t 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 guantity
of landfill gas and the volumetric quantity of Mettiane extracted from each well and the tandfill 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
parcent 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 weil 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 tandfill, 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 fist 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 (CHy)

Oxygen (Oz)

Carbon Dioxide (CO;)

Balance Gas (primarily Nitrogen No)
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 GEM2000 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

....0.0..0.00..‘

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

[ -]

e Date/time of each reading

e Methane (CH,)

e Oxygen (Oy)

s Wellhead gas temperature (flowing)

+ Ambient air temperature

¢ Static pressure (PS) (from GEM2000 or magnehelic}

e Velocity head (P or Pt) (from GEM2000 or pitot tube and magnehelic)
¢  Wellhead gas flow (from GEM2000, or pitot tube and magnehehc or anemometer/velometer)
s Wellhead adjustrnent valve position (initial and adjusted)

¢ New wellhead vacuum and flow information after adjustment

e 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 emissiocns 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 bass.

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)

oH - .

Temperature

General overall quality

Moisture conditions

Waste stream characteristics

Placement chronoclogy

insulation characteristics

Oxygen quality {ranging below 1 percent, preferably less then 2 percent)
Landfill cover porosity and depth in the proximity of the well
Landfill construction factors including:

Type of fil

Size and shape of refuse mass

Depth of fill

Compaction

Leachate control mathods
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 fiuctuation (day to night) of atmospheric pressure

2 © ¢ © © © & © © © & & © © © © °

a ¢ & & o o
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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, settiement, etc.), which inhibit efficient operation of the gas collection
system. This allows well monitoring and adjustment to be significantly more effective.

7.10 Migration Contf‘ol-wDealing 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
asrobic action is being induced, and that there is some tisk of introducing or enhancing the spread of a
subsurface fire. Sometimes a judiclous 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 landfilt.
Optimize LFG recovery for energy recovery purposes.

Control nuisance fandfill 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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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 Actlon/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.

Chargs 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.




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.

Page 47




GEMZ0001&GEM2000iRIis/Opera

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 Lida.
Rua Pedroso de Carmargo, 237 - Chécara
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 fleld 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

10.1 Physical

Waeight 4.4 lbs.

Size L 248" xW 748" xD 9.82".

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.

10.2 General

Cerlifications

UL Certified to Class 1, Zone 1, AEx b dlla T4

Temperature measurement

With optional probe 14°F to 167°F.

Temperature accuracy

+0.4°F (x probe accuracy).

Visual and audible alarm

User selectable CQO,, 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

10.3 Power supply

Battery type Rechargeable Nickel Metal Hydride battery pack containing six
4AH celis. Not user replaceable.
Lithium Manganese battsry 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.

10.4 Gas Ranges

Detection principle

CO. and CH, by dual wavelength infrared cell with reference

channel.
0O, {and CO & H.S in Plus) by internal electrochemical cell.

Oxvgen cell lifetime

Approximately 18 months in air.

Typical Accuracy Gas 0-5% volume 5-15% volume 15%-FS

0 - Full Scale CH, +0.3% +1% 3% (100%)
CO, +0.3% +1% +3% (60%)
O, +1% 1% +1% {21%)

CO & H.S in Plus Instruments x10%FS from 0-Full Scale

Response tims, T90

CH, <20 seconds
CO, <20 seconds
0, <20 seconds
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CHy 0-70% to specification, 0-100% reading.

CO. 0-40% to specification, 0-100% reading.
O, 0-25%
CO {in Pius Instruments) 0-2000ppm
H,S (in Plus Instruments) 0-500ppm
10.5 Pump

Typical flow 300 cc/min.

Flow fail point 50 co/min approximately.

Flow with 200 mbar vacuum 250 cc/min approximately.

Vacuum 70 inches Hz0.

10.6 Operating Conditions

Operating temp range

32°F to 104°F.

Relative humidity

0-85% non-condensing.

Atmospheric pressure range

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

Atmosphetic pressure accuracy

+5 mbar approximately.

Case seal

1PG5.

10.7 Optional Gas Podls

Typical Accuracy
(Subject to User calibration).

Gias 0-Full Scale
CO #10% FS
HsS +=10% FS
S0, +10% FS

Ha #10% FS
HCN £10% FS
Response time, T90 Co <60 seconds
H.8 <60 seconds
S0, <60 seconds
Ha <60 seconds
HCN <60 seconds
Range coO 0-500ppm

HsS 0-50 or 0-200ppm
80, 0-20 or 0-100ppm
Ha 0-1000ppm

HCN 0-100ppm
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Appendix D

NCDENR Division of Air Quality
Permit Applicability Determination
Applicability Determination Application No. 1756




N@DE

North Carolina Department of Environment and Natural Resources
-~ Divigion of Alr Quallty :

Béverly Eaves Perdue | Shella C. Holman - Dee Freeman
Governor Director _ Secretary
July 14, 2011

Mr. Stephen King

Director, Haywood County Solid Waste Departrnent
Francis Farm Landfill _
278 Recycle Drive

Clyde, NC 28721

SUBJECT: Air Permit Applicability Determination
Applicability Determination Application No 1756
Francis Farm Landfill
‘Waynesville, Haywood County

Dear Mr, King:

The Division of Air Quality received your completed application on July 1, 2011 requesting that
this Office determine whether an Air Quality Permit is necessary for the proposed methane gas
combustion system at the Franeis Farm Landfill, Haywoed County, North Carolina. The
approximately 89 scfin landfill gas combustion system will include a generator (approxunate]y 75

kW /35 sctm) and a flare,

The July 1, 2011 letter indicates that actual air emissions of criteria air pollutants from the project,
including nitrogen oxides and carbon monoxide, will each be less than 5 tons per year, NC
Regulation 15A NCAC 2Q .0102(c)(2)(E)(ii) exempts facilities from air quality permitting as

follows:

£

any facility whose actual emissions of particulate, sulfir dioxide, nitrogen oxides, volatile
organic compounds, and carbon monoxide before air pollution control devices, i.e.,
uncontrolled emissions, are each less than five tons per year, whose potential emissions of all
hazardous air pollutants are below their lesser quantity cutoff emission rate, and none of
whase sources would violate an applicable emissions standard;

Therefore, this Office has determined that an Air Quality Permit is not required for the
proposed methane gas combustion system. It should be noted that this exemption from the
permitting requirement does nhot exempt the Haywoaod County Solid Waste Department from

complying with any applicable regulations.

ggggvti;llg R:Iglonal Office - Biviston of Alr Quality
5. Highway 70, Swiannanoa, Norlh Carolina 28778
Phone: (828) 286-4500 \ FAX: {828) 209-7043\ Infernel: wvaw,nealr.org! NGI};};}% ina

An Eqoal Dpporunily  Affrmative Actos Emplayer s




Mr. Stephen King

July 14, 2011

Page 2

Furthermore, should you decide to modify the process such that the result is an increase of

emissions of ait pollutants including toxic air pollutants, an Air Quality Permit may be required
and the Haywood County Solid Waste Department should submit a permit application to this

Office prior to such actmns

It shouid also be noted that future Regulations including Federal Maximum Achievable Control
Technology (MACT) for hazardous air pollutant (HAP) may be promulgated and adopted by the
Division which apply to this type of facility. If so the Haywood County Solid Waste Depariment

may be required to apply for an Air Quality Permit for this equipment at that date.

The gas-fired engine may be subject to the following federal rules and the Haywood County Solid
Waste Department should ensure compliance if applicable: 40 CER 60 Subpart JI3J Standards of
Performance for Stationary Spark Ignition Internal Combustion Engines and 40 CFR 63 Subpart
ZZ7Z National Emissions Standards for Hazardous Air Pollutants for Stationary Reciprocating

Internal Combustion Engines.

This exemption from the permitting requirement is based upon your statement that equipment will
be operated under the threshold levels as outlined in the Regulation. Please be advised that the
operation of any air pollution emission sources which results it emissionts in excess of the
threshold levels without an Air Quality Permit is a violation of 15A NCAC 2Q.0101, "Required
Air Quality Permits," If this facility is required to obtain an Air Quality Permit for this equipment
in the future because of increased emissions, cach day of operation of the emission sources
without an Air Quality Permit represents a separate violation, Such violations may be subject to
enforcement action, including a civil penalty of up to $25,000 per violation and/or injunctive

relief, purssant to NCGS 143-215.114A,

If you have any questions, with reference to the above matter, piease do not hesitate to contact
Brendan Davey at (828) 296-4500.

Sincerely,

Sl Y

Paul K, Muller, P.E.
Regional Air Quality Supervisor

PKM:bgd

cc: Asheville Regional Office
William Sperry (McGill Associates)
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Flare Station / Engine-Generator Data Sheet
Francis Farm Landfill




GENERAL COMMENTS AND ACTION TAKEN:

TECHNICIAN: DATE TIME:
WEATHER CONDITIONS:
AMBIENT TEMPERATURE: (Deg F) ATMOSPHERIC PRESSURE: (in-Ha)
FLARE: ON / OFF (Circle One) OPERATING MODE: ENGINE MODE FLARE MODE (Circle One)
FLARE STACK TEMPERATURE: {deg F) PILOT TEMPERATURE:! (deg F)
KNOCKOUT POT:  LIQUID LEVEL: {inches in site glass)
VACUUM LOSS ARQUND DEMISTER: {in-w.c.)
COMMENTS:
BLOWER: VACUUM - INLET SIDE: (in-w.c.) Hz:
LFG PRESSURE - OUTLET SIDE: {in-w.c.} Amps:
Sh:
FLOW RATE: MAIN LINE FLOW RATE: {scfm) Metered
ACCUMULATED TOTAL FLOW: {scf) Main Line
FLOW RATE TO ENGINE: {scfm) Metered
VALVE POSITION - ENGINE:
FLOW RATE TO FLARE: (scfm) {Main line flow - flow fo engine)
VALVE POSITION - FLARE:
LANDFILL GAS COMPOSITION: GAS TEMPERATURE: (Deg F)
CH4: {% by Vol.)
COoz: (% by Vol.)
02 {% by Vol.)
ALARMS: (Circle One)
FLARE IGNITION FAULT: ON OFF CONDENSATE TANK HIGH LEVEL: ON OFF
FLARE TEMP LOW: ON OFF LFG LOW FLOW: ON OFF
METHANE SAMPLE PURGE FAIL: ON OFF FLAME SENSOR ALARM: ON OFF
FLAME ARRESTOR SENSOR: EST. PROPANE TANK LEVEL: 1M 1{/2 314 F
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TECHNICIAN: DATE:

TIME:

WEATHER CONDITIONS:

ENGINE: RUNNING / STOPPED STATUS:

COOLANT TEMPERATURE:

OIL PRESSURE:

AIR FILTER:

ALTERNATOR:

RUN TIME/HOUR METER READING:

EMERGENCY SHUT-DOWN ALARM:

OIL CHANGED:

FILTER CHANGED:

GENERATOR: RUNNING / STOPPED STATUS:

ACVOLT METER:

AC AMP METER,;

AC FREQUENCY METER:

ACCUMULATED KWH:

AR FILTER:

GENERATOR TROUBLE ALARM:;

FILTER CHANGED:

GENERATOR FAILURE ALARM:

GENERAL CONDITICN OF ENGINE-GENERATOR, COMMENTS AND ACTION TAKEN:

Page 2 of 2

PA20009.00721\Permit to Construct\Final Certification\Operations Plan\Appendices\App E - Flare-Engine Data Sheet\t2 0111 - Flare

Station-Engine Generator Data Sheet.xis




Appendix F

Wellfield Data Sheet
Francis Farm Landfill
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Appendix G

Operation Manual
LANDTEC GEM

Gas Analyzer & Extraction Monitor
' Revision C2 |
November 30, 2010




GEM "2NAV Plus
GEM 2NAV
GEM 2000 Plus
GEM 2000

GAS ANALYZER & EXTRACTION MONITORS

OPERATION MANUAL
for
Serial Numbers 10000 and up




GEM struments Operation Manual

©Copyright 2009 by LANDTEC

All rights reserved. No part of this book may be used or reproduced in any form or by any means, or stored
in a database or retrieval system, without consent of the publisher. Making copies of any part of this book
for any purpose other than your own personal use is a violation of copyright laws.

LANDTEC and GEM are registered with the U.S. Patent and Trademark Office.
For further information contact:

LANDTEC North America

850 8. Via Lata, Suite 112

Colton, CA 92324

United States of America

Sales Tel: +1 (800} 821-0496 or +1 (909) 783-3636
Sales Email: sales@LANDTECNA.com

Instrument Service Tel: +1 (909) 783-3636 x 6141
Software Support Tel: +1 (909) 783-3636 x 6131
Software Support Email: support@DataField.com
Web: www.LANDTECNA.com

LANDTEC Europe

Formerly Geotechnical Instruments
Soversign House Queensway

Leamington Spa, Warwickshire CV31 3JR
England

Tel: +44 (0} 1926 338-111

Web: www.geotech.co.uk

LANDTEC South America

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

Brasil

Phone: +55 (11) 5181-6591

Web: www.landtecbrazil.com.br

This manual is subject to revision without prior notice. Please periodically check our
website for a newer revision.

Revision Date Approved by | Transtated from | Comment

A Oct-2009 N/A This document uses Anial, Wingdings, Wingdings 2, Wingdings 3, GI2k fonts.
Printing of this document to PDF should only be done if these fonts are prasent.
“Whitespace” has been removed from many of the graphical images and the
images are otherwise “cropped” to reduce the fotal number of pages. These
afterations of the actual screen Images do not detract from the technical content
presented1®™ Release of this manual

B Nov-2009 MC & SM N/A Minor Corrections / Final Proofing
B1 Nov-2009 SM N/A Minor corrections to images
C1 16-Feb-2010 SM NIA Explanation of single media format & software installation.
Clab 1-Mar-2010 &M NIA Environmental Chamber Clarified. H.S & CO specs modified
c2 Nov - 2010 MC N/A Clarified instruments are not total hydrocarbon analyzers, cross gas interference

and solutions for typical Interferences.
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1 Introduction

LANDTEC is the premier manufacturer of products, instruments and software for landfill gas extraction and
regulatory monitoring compliance. LANDTEC has provided the landfill industry with a technologically
innovative family of products for more than a decade. These products are the result of field-proven
experience in design, operation and maintenance of landfills for environmental compliance.

The GEM2000, GEM2000 Plus, GEM2NAY and GEM2NAV Plus instruments designed by LANDTEC, are
specifically for use on landfills to monitor landfili gas (LFG) extraction systems, flares and migration control
systems. These instruments sample and analyze the Methane, Carbon Dioxide and Oxygen content of
LFG. The GEM instruments are not total hydrocarbon analyzers. The Plus versions (GEM2000 Plus and
GEM2NAV Plus) also sample and analyze Carbon Monoxide and Hydrogen Sulfide. The NAV versions
(GEM2NAV and GEM2NAV Plus) include an integral GPS (Global Positioning System). The readings are
displayed and stored in the instrument and can be downloaded to a personal computer for reporting,
analyzing and archiving. Since there are variations to the features of the instruments, this single manual is
designed to cover al instrument versions. Throughout this manual, the term GEM2xxx is intended to refer
to ANY of the GEM insfruments with a serial number above 10,000. Features specific to one particular
instrument will be designated within this manual to be specific for the particular instrument.

The GEM instruments are shipped in a protective hard case with a foam interior that offers additional

protection, transportation convenience and component hardware storage. When properly sealed, the hard

case is watertight. The hard case is equipped with a pressure relief valve (located under the handle on the
case) that is normally kept closed. If there is a change in elevation, the hard case may not open until the

pressure relief valve is opened to equalize internal pressure. When shipping an instrument to LANDTEC for

calibration or service, always ship it in the hard case to protect unit from damage. It is a good idea to also

call and generate a Service or Repair Authorization (RA) prior to sending the instrument. This ensures

proper routing of your instrument once it arrives at LANDTEC. The RA also will detail a list of reasons as to

why the instrument is being returned for service. If an RA does not exist when the instrument arrives it can

delay service of your instrument.

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

» The GEM2000, GEM2000 Pius, GEM2NAV or GEM2NAV Plus instrument (Plus instruments have a
Silver Keyboard and the numbers 1, 3, 5, 7, and 9 will be white on a blue background with a red
highlight.)

Operation Manual

Registration/Warranty Card

Soft carrying case with replaceable protective window and carrying strap

Clear %" vinyl sampling hose assembly (5 ft.) with external water trap filter assembly

Blue %" polyurethane pressure sampling hose (5 ft.)

Spare internal particulate filter element

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

Spare O-rings for the male connectors

Spare external water trap filter element

100-240 volt battery charger

Software on CD-ROM

USB eommunications cable

Temperature probe {optional)

Hard carrying case

YV VVVVVVVVYYVYVYY
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Complete the Registration/Warranty Card and return it to LANDTEC. The model and serial humbers are
located on the back of the instrument.

Immediately notify shipping company if the instrument or accessories are damaged due to shipping.
Piease keep all packaging material and take pictures to document the damage. Next, contact
LANDTEC immediately so that a claim can be established with the shipping company.

For questions regarding instrument operation and procedures, please contact LANDTEC at the regional
office of your choice. General Operational Features

1.1 Physical Characteristics of the GEM2xxx instruments

1 Exhaust Port

2 Temperature / Gas Pod / Communications Socket
(Connector "A™)

3 Power Socket (Connector “B")

4 Particulate Filter Housing (on back of instrument)
5 Sample Inlet, Static or System Pressure Port

6 Impact Pressure Port
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@ @ key

® @ key, up arrow, ‘A’ cursor Key, scroll up

@ @ key

@ |o key, left arrow, ‘<’ cursor key, scroll left

® ® key

@ @ key, right arrow, *>' cursor key, scroll right

@ @ key

key, down arrow, v cursor key, scroll down

@ @ key

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

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

‘_I Enter/Store key

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

1.2 Storage

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

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

1.3 Battery/Charging

The Battery Charger IS NOT covered by the unit UL certification. Warning - To reduce the risk of ignition of
a flammable or explosive atmosphere, charge batteries only in an area known o be non-hazardous” or
equivalent.

The battery used in the GEM2xxx instrument is an encapsulated six cell, Nickel Metal Hydride pack. This
type of battery is not as susceptible to “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 should be disconnected from the charger.

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

1.4 Instrument Certification

The GEM2xxx is UL/Sira certified for use in hazardous locations. Specifically certified as to intrinsic safety
for use in hazardous locations Class |, Zone 1, AExib d IAT1 (Ta=32°F to +104°F).

When the GEM2xxx instrument is in the hazardous area it shall only be externally attached via connector A
to devices that are marked with the UL File Number E203142

For the certification to remain intact it is vital that the instructions in this manual are followed closely and
repair of this equipment be carried out in accordance with the applicable code of practice by an approved
repair facility. See section 7.2 for a list of authorized repair locations.

It is the responsibility of the operator to determine the protection concept and classification required for a
particular application.

1.5 Safety Information

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

When switching the instrument on, a long beep will sound, followed by the LANDTEC logo being displayed
and the self-test will commence. Whenever a key is pressed the unit will emit a short ‘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
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.

1.7 Warm-up Self Test

When switched on, the instrument will briefly display the LANDTEC loge and 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

s o & & o

During the self-test, the following information is also displayed:
Software version

Serial Number

Calibration due date

Date format

Operating language

Communication Baud rate

* & & © oo »

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

1.8 Warning and Error Display

During the self-test, if any operational parameters are out of specification or the pre-programmed
recommended calibration/service date has passed errors or warhings 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 '’

1.8.1 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-fest
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.
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1.8.2 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).

i any other Warnings or Errors are displayed, contact a LANDTEC Authorized Service Facility for further
information.

1.9 Service Information Screen

Upon self-test completion, the instrument will display service information including when the next
manufacturers service is due, what type of service agreement the instrument is under (if applicable), and
when the last factory gas check was performed. To exit from this screen press the "Enter/Store” key ‘A’

1.10 Technician ID Screen

The Technician 1D screen is displayed after the Service Information screen. It is not necessary to input a
Technician |1D but it is suggested to do so for record purposes. Up to four characters can be entered to
identify the technician performing the readings. This technician ID will be appended to all readings that are
taken until the instrument is turned off. To change the Technician ID simply turn the instrument off and back
on again. The Technician [D can be input through a virtual key board shown on the instruments dispiay.
Letters or numbers can be selected by using the ‘A" and 'v' keys to scroll up/down and the ‘<’ and >’ to
scroll left and right. Pressing the “Enter/Store” key ‘J’ will select the highlighted character. Once the
Technician 1D is selected, or to bypass selecting any characters press the '@’ button.

1.11 Gas Reading Screen

After inputting or bypassing the Technician 1D, 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:

o  Current programmed time and date

Current selected |ID code

Pump status

Pump run time

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

Twa minor gases — CO & H,S and indication of H, (GEM2xxx Plus instruments only)

Balance gas

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

Technician ID

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

% LEL CH, (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)

¢ © © @ ¢ o © & © © & & o°o 5 @

Other options:
® Menu Allows access to all instrument user functions.
® Next ID / GPS Allows the next ID to be selected (if IDs are available). (GPS Screen is for
Screen / GEM2NAV Models when {D’s are not used)
® Measure Flow For GEM mode oniy.
@ 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)
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1.11.1 Keypad Lock

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

1.12 Optional Gas Pods

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

Gas Type Range (PPM) Resolution (PPM)

H.S 0-50 0.1
0-200 1.0

0-5000 35

CO 0-1000 1.0
80, 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 a Gas Pod, indicates the presence of the pod’'s selected gas, further testing should be
performed with regulatory approved instrumentation. LANDTEC recommends that field calibration be
performed using the relevant gas and concentration, prior to sampling with a Gas Pod. If calibrated properly,
‘the accuracy of these Gas Pods are typically 5-10% Full Scale. Certain gases used to calibrate gas pods
may be dangerous or fatal to your health. Be familiar with material safety data sheets (MSDS) prior to using
any gas.

1.13 Memory

The instrument's memory is volatile. 1t is maintained by a battery back-up system, which will maintain the
memory while the batfery is being charged.

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

When using the instrument please cover the communications and charging sockets with their “dust plugs”.
Although uniikely, sudden shocks, high levels of electromagnetic interference or static discharge may cause
memory corruption or loss. Additionally the use of cell phones or other high powered devices near the
instrument may cause radio frequency interference and may cause memory corruption or loss. If this
occurs, the instrument may need to be Cold Started and the calibration reset to factory settings before
further use. NOTE: Cold Starting will erase all data in the instrument including resetting the
following to default values:
¢ Time and Date

Language Setfings

Screen Contrast Setting

Mode of Operation

Field Calibration
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1.13.1 Cold Start

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

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

To carry out a cold start, turn the instrument on, before the instrument enters into the self-test screen press
and continue to hold the '’ key until a pass code entry screen is displayed. At this point the ‘4’ key may be
released. Enter the pass-code 12345 and press ‘J’ to confirm.

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

1- Cold Start

2 - Recover readings
3 - Printreadings

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 ali memory will be cleared. The instrument will continue to
the technician 1D screen.

1.13.2 Recover Readings

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

1.13.3 Print Readings

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

1.14 Radio Frequency (RF) Interference
The gas sensors, especially the Methane sensor, are sensitive to RF interference.

Any device that transmits radio waves can cause your gas readings to fluctuate. Cell phones are the most
common cause of the problem. You should never use your cell phone while you are taking gas readings.
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2 The LANDTEC System Gas Analyzer Manager (LSGAM) Software

Beginning with GEM2xxx serial number 10000 and above, LSGAM is the only software that will
communicate with the instrument.

2.1 Configuration Options

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

number of ways:

o Configured for operation with the LANDTEC System online service

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

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

2.2 LANDTEC System Online Users

The procedures included in this section are intended for those who connect to the LANDTEC System online
service. The LANDTEC System is an online collaboration tool to Collect, Validate, Analyze, and
Communicate information based on field data obtained using LANDTEC instrumentation.

if you are a currently registered user on the LANDTEC Systém, please log in at
http://www.landtecsystem.com/. If you are not currently using the LANDTEC System, you may register by
contacting LANDTEC in the US: (800) 821-0496 or International: +1 (909) 783-3636.

Online reference for using LANDTEC System Gas Analyzer Manager (LSGAM) with the LANDTEC System
can be found under the About 2 Help & Support menu within the LANDTEC System.

LANJTELSYSTEM
LIFGPro

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

2.3 Ofiline 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.
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2.3.1 Installation with the CD

sy System Requirements

¢  Windows XP, Vista, 7

Pentium 750MHz or faster

128MB RAM

200MB Hard Drive Space Available
CD-ROM Drive

Available USB port

NOGTE: The computer may need some administrative privileges fo install the program. Program may

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

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

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

Step A Siep B
—Click on LANDFILL GAS —Click on Instrument Communications Software
' ' | SGAM) & USB Cable Dri\% ‘

: P

Sir Sen D N
—Install Components of the Instrument —Choose
Communication Scftware “Step 1 — Install USB Drivers’_’ _
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—Choose
“Step 2 — Install LSGAM Software”

The software will automatically update if an internet connection is available when the software starts. This
software has been tested with Windows XP. Partial testing on Windows Vista and Windows 7 is complete
and the software is performing as expected.

Should you have any difficulties, please don't hesitate to contact us. Our Software support group can be
reached at (909) 783-3636 x6131 or support@landtecna.com

e

Btep 1 -- Install USB Drivers

Step 2 - Install LSGAM

GEMZxux Manual

Visit LANDTEC Website

The instrument communicates to the computer by means of a USB. This USB cable requires drivers to be
installed prior to use on the computer. From the CD {(or USB memory stick) choose the first option
“Step 1— Install USB Drivers”

The Java programming is an import part of this software and will be loaded with the CD install. If you have
internet access, it is recommended to update your java to the latest version by going to hitp://www.sun.com
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then click the Java Icon under the “downloads” section. Once at the Java downloads you'll see links to
download the latest version of Java for your computer. The java icon, shown below, will be in the task tray
at the bottom of your computer screen where your time is shown. There will also be a GAM log icon, shown

below, that will be created on your desk top during installation.

$
Java

o Wasesirten,

2.3.2 Startup
Up Once the USB cable drivers are installed and you've checked for the latest Java Runtime from the
www.sun.com website, click on “Step 2 — Install LSGAM”, LSGAM will install placing an lcon on your
desktop and a new Start Menu Group named LANDTEC.

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

Double-Click on the Desktop icon.

OR-goto;
Start - All Programs - LANDTEC - LANDTEC System Gas Analyzer Manager

A [ ut

¥ ), HI-TECH Software

] 1 Mungs
[ L Juniper Metworks
NDTEC
B LANDTEC System Gas Analyzer han
H Uninstall LSGANM

+ Logitech LAMDTEC System Gas Anatyzer hansger
Hllows management of infermation related Lo the GEM-based gas analyzer
Back hind hetd instrumente. L

greh
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2.3.3 Navigation

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

LANDTEC System Login

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

The Progress section indicates the status of the current process. For example, when starting up LSGAM,
this will show you the activity of the software.

The Instrument section displays whether or not an instrument is connected. This also downloads the 1Ds,
readings, and comments. If an instrument is found the following details are shown about the instrument:

Page 13 REV G2 (English) LANDTEC Release Date: November 307, 2010




Serial bsrber: GM11953

CEM™ANAY Instrument Dater Oct 14, 20609 33837 I
Service Due Date: Mar 1, 2010 3:32: 14PM
Humdier of Ids: O
Hurtber of Readings: 1
Avatable Memary:
Battery Level: |

o Verson: Veesion 3,101, 09/24/69 |}
e Operating Mode: GEM i
Urits: Iﬂ‘{)éﬂ'iai §:

2.4 Connecting to the Instrument

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

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

Once the software is installed on your computer with an internet connection this instrument communications
program has Auto application updates. This enables you to always have the most current version of the
instrument communications LSGAM,

if an update to LSGAM is available, you will see this notice when connected to the internet.
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Downloading application.

Hame: LANDTEC System Gas Analyzer Manager
Publisher: Landtec porth America

Click on OK this will return you to the deskiop and you will then need to click on the LSGAM shortcut

again.

The GEM2xxx must be connected to computer and turned ON. i must also be in the Gas Reading screen.
The LSGAM software will automatically download any information in the instrument including readings,
comments and 1Ds.

Note: Connection of instrument to computer shouid not be performed in a hazardous area.

A new instrument containing no information will display only the instrument information: Serial Number,
Version, Operating Mode, Instrument Date, Service Due Date, Number of IDs, Number of Readings,
Available Memory, and Battery Level.

|| Project Readings View Archive Route
LANDTEC System Logn
Userld:

Inshriment

Serlal Number: GR11953
[ e e e l Yersion: Yerson 3,160, G3/21/69
. o Operating Mode: GEM
Password: i R ’ Units: Imperial
| - : S ot GEM™ZAY  InstrumentDate: Gct 14, 2009 3:46:05 P
RN | Service Due Date; Mar 1, 2010 3:32: 34 P4
Murrber of Ids: 0
Narber of Readings: |
togIn Avalsble Memory: &5

Bat_ta_-yl__.e_vel_:] oo ChBEQNGLa o

Holbs Feund in !nstrurn
sors ool

2.5 Create a Project/ Select a Project

Projects are a collection of Device IDs and their associated reading history. A project can be created using
LSGAM to contain a group of sequenced I1Ds and chronological history of instrument readings.

To create a Project, click on the Project menu and select New Project.

T ST T Instrizrent .
HotDs Found in Instrument A - Seriz T GM11953
oBafg ] ‘Version: Yession 3,100, 09/21/0%
¢ GEM
its: Imperial
1 Oct 14, 2009 3:46:56 PM
: Mar 1, 2010 3:32: 14 P}

! Delete Cunent Project

: cAddid... U CutsNumfad -
Cmport lds.,

Commaents.., CtrleC
Site Questions.. | CubeQ
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Upon selecting New Project... you will be prompted to enter a Project Name and select from one of three
options.

T
%(;} Please entar a nama for your new pogject

! ]

0 Create a new emply project
73 Create & new groject with comments and site questions from aurrent project

) Create a new project from the data in my instrument

Units of measurement

9. USUnits (Impenial) ) MetricUnits

Create a New Empty Project
This option creates a blank project where you configure all IDs and Comments.

Create a New Project with comments and site questions from a Current Project
Selecting this option allows the user to create a new project that will have the same Comments and Site
Questions as an existing project.

Create a New Project from the data in a GEM2xxx instrument
This option will create a New Project and automatically associate the 1Ds, Comments, and Site Questions
that exist in the connected portable instrument.
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2.6 ID Setup

An ID represents a physical sampling point in the field. An |D can be allocated to field components such as
exfraction wellheads, gas transmission lines, or passive monitoring probes. LSGAM allows users to
configure an ID for each sampling point in order to obtain accurate readings with LANDTEC portable
instrumentation

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

2.6.1 Creating Comments

Comments should be setup prior to creating new IDs. The user can define Comments that can be
associated with a reading in the portable instrument.

If you selected Create a New Project, when creating your project, you will need fo 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.

[ gove }| oed | ltpeere |

Typical Comments Might [nclud
Valve Fully Open
Valve Partially Open
Valve Closed
Alr Leak in Wellhead
Water Blockage in Header
Surging at well
Sample Port Needs Replacement
More Vacuum Needed
5 Day Recheck

2.6.2 Creating IDs
There are several ways to input IDs to the Project. The following describes each process:

Creating new IDs with LSGAM

To create a new ID using the LANDTEC System Gas Analyzer Manager, Right Click on the left ID pane
beneath your active project and select the Add New 1D option.

The Add New ID form will be displayed. From the ID Information tab of this form, entry of the following is
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available:

| 1d Informaten | 1d Questions

Device Id: [ALFGYi001 _

" Note: LAT & LONG will only be

Device Type: [iel ) -
Fow Devee: [Acarrlo & Bpton Presase) ] available on GEM2NAV models |
Internal Pge Dameters | |in o  ET———————

OrifceDaveter:| ] it

*JatME Gas Production Well

1D INFORMATION
Device ID: Must be eight (8) alphanumeric character spaces. (For example, ALFGWO001)

Device Type:

« Well: An active gas extraction well connected to a piping network which may require a flow rate reading.
o Sample Port: A sample point along a gas transmission line that may require a flow rate.

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

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

| Temperature Port

Static Pressure Port

i
107
A7,

7,
77,

i Impact Pressure Port

\
e
BT

ll
=g

P =

Figure 1 - ACCU-FLO Vertical Wellhead

| Temperature Port

Impact Pressure Port

Tl -m-l-:—fl_l—-u_! _ (L1 ET R 4]

A A

System Pressure Port
Figure 2 - ACCU-FLO Horizontal Wellhead
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| Impact/Total Pressure Port

IM=ZACT PRESSURE RR

PITO TUBE

(SECTIEN ENLARCED
T0 SHOW DETAILY

Static Pressure Port S

Figure 3 - Pitot Tube

. Impact
Pressure/ :
I(LH

IS GIIIE S

Static
| Pressure /
an

?}7/,// i

LS LA

SNV
1 L

Figure 4 - Orifice Plate (WellSide)

[ Static
I Pressure f
#H L!l
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;_._:: Impact
Pressure/
HHIS
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Orifice Plate
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ACCU-FLO 1.5V

Orifice Plate-System Side {System Pressure)

Pitot Tube {System Pressure)

Vertical 1.5 inch

ACCU-FLO 1.5H Horizontal 1.5 inch

ACCU-FLO 2V Vertical 2.0inch

ACCU-FLO 2H Horizontal 2.0inch

ACCU-FLO 3V Vertical 3.0inch

ACCU-FLO 3H Horizontal 3.0inch

QOrifice Plate

Pitot Tube

User [nput

Orifice Plate WellSide

ACCU-FLO-1.5V {System Pressure) Vertical 1.5 inch v

ACCU-FL.O-1.5H (System Pressure) Horizental 1.5 inch v

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

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

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

ACCU-FLO-3H (System Pressure) Herizontal 3.0 inch j
v
v
v

User Input (System Pressure)

Crifice Plate WellSide (System Pressure)

Pipe Diameter: The pipe inside diameter (ID) is required for Orifice Plate and Pitot Tube type flow devices.
Orifice Diameter: The field for orifice bore diameter is available for all Orifice Plate flow devices.
Pump Run Time: Indicates the duration the instrument's pump will run while sampling for the selected ID.

Dévice Information: Afldws the user to enter géneral information for thé device. This will display on the
screen of the instrument if the user chooses the @ View 1D Details option from the ID selection screen on

the instrument.

ID QUESTIONS

There are 5 Question Types that can be selected:
None - No question will be prompted to the user
Alphanumeric - An alphanumeric answer can be entered when taking a reading

L]
L
]

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

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

Single comment selection - Up to 8 comments that may be appropriate for this device 1D can be
selected in the ID Setup but only one comment can be selected when taking a reading. Comments
related to valve position are often used with a Single Comment Selection because the valve can only be

in one position.
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Importing DataField CS IDs

If you have existing 1D files from DataField CS v3.2.x, these files can be imported by LEGAM. To begin this

operation select the Import IDs... option from the Project menu.

roject] Readings - View "Archive ‘Route
New Project.. Ctei+N
Save Cument Project  Cted+S

Delete Current Project

Ctd+Q

Site Questions...
Exit

i

i

Fpant P

i3 ! I
%‘k R
b pther b T

13T_Go3 Frohee 1t by

2.6.3 Create a new project based upon IDs ALREADY IN THE INSTRUMENT:
To create a Project based on the information in the instrument, select Create a new project from the data

in my instrument.
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&;g Piease enter a name for your new project

homesspodees |

£y Create a new emply project
71 Create a new oject with comments and site questions from asrent praject

@ [Heate anew peglect from the data in my insbumeny

its of meacurement

@ USLiifs (Imperial) | () Bete Uhits

Note: When using the Creating a new project from the data in the instrument option, only IDs NOT
associated with other projects will be created into the new project,

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

If there is no flow device you will choose User Input. When choosing the User Input option you will need to
enter the appropriate pipe inside diameter and pump run time.

This 1D 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.

DeviceId: [ALFPOGOL
Device Type; [Probe
N
Internal Ppa Diameter: | 051w
Crifice Diznetes I o nj'sn
PampRunTeme: | 240 | Seconds
wrr B

i
i

Device Infumabon; Probe near Scale Houael

2.7 Creating your Site Questions

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

Questont | Guesbon? | Guestion3 | Quastiont | Questions]

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.

Norbuiec. | i

T Ho10s Found in instrum Serial Humbers GM11953

Delete Curent Project 5'-_0}5 opers mﬁﬁ z;r:on 3,10, 69/21/03 .;l

Addld.. CuleMumbPad « | o000 AT : Urits: Imperial §
GEM™aNAY - InstrumentDate: Oct (4, 2009 34656PK |

traport 1ds. Service Due Date! Mat 1, 2010 335 14PM |

- . Hurberoflds: 9 )

Comments,., Ciel+C fumber o Readings:

Site Questions... G Avadable Memary:

it Pattery Level; 1o

T
%\g Please enter a name for your new project

[Act-Ez .7 7
7y Create a new emply projsct

1@ Ereate a new prafect with comments and site questons frcm current prowecd
{7y Create a new project fiom the data b my instriment .

Units of measurement

@ US Ungts (Tmperial) (> Melric Units

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

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

Project 5ebup | Readings | Instrument Conhgwration | Links|

Instrument
|Carrent tnstrument Conten's 7| [serdolmumumen ]
Device Id Flow Davice

1SGWO00 1 AccuFio 29 (System Pressure)

Placing the mouse cursor over a specific device 1D will show detailed information about that ID.

Frowet betn | Radngs | [ubument Cantaraten | ke
Projeh Instrienting

Sl Dosomnesenteny T ) (e Juarentinsbussent Contents o] [ simdtamsiusen |

Device 14 Flow Device

o I {5

ALFPDO0L  ACMF Gas Frodurets fLocal

Proke
Oevice D : [}
Pump Run Tims 240
fale: Peobre near Seale Howse

Flow Devlee: Uszr jnput
PipeBameter 05in

Questian: o Question
Question; Ha Question
| Question: Ha Question

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

Davice 1d Flae Device

i Dedceld
Feutore Selected Device [4{5)

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

e tpnanent

1=}

GEM™ZIAY

Eonnaatmi f teadied

{nztrument

wl [ e )

Delete Setected Dwif.e 3

Upon clicking on Delete Selected Device

Berisl phanbar: (FE1EB3Y

Vearson} Yerson 3104, 092103

Opatatmg Modet Gad
Lhutxs Impetia
Instrument Dates Gol 14, 2000 5. 56 14 P

Besvice Cus Dater Mo 1, 2040 p32148M

Hmber ofidsy 2
Numdter of fleadngar
Avadalds Memarpy

- Gattery {evelr

e} | oo tnsbumen ]

Flow Devike
i

[d(s) you will see the line strikeout.

Instrument

[Ace Gos Producess Qo) . .0 y) (s ] |current instrument Contents
Davie Id Flow Davica Device Id Flow Device
ALFPOO01 User Inpub i Accu-Fio 2V {System Pressure)

The computer Icon will now display a red

over the image

I AR IS

i;ﬁ This indicates that the IDs are NOT saved.

Deleted IDs are displayed with a line through the information on the screen. To restore a deleted D, right
click on the ID and click Restore Selected Device ID(s).

Nofe: Deleted ID’s can only be restared while the project state is unsaved. Once saved, the ID changes are
saved and restoration cannot be completed.

Once all work with the device 1D's is complete, click on the Save button.

Project save complete

bz
Adter clicking on OK, the device is removed and the computer icon returns to the unaltered state .
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Project R Tl Insfrument
Bl et T T ) (e ] [ mentiinentcontnis | [Send et )

Device Id Flow Device Devite 1 Flow Device
ALFPOOD1 | Usar Input | L5GWO091 Accu-Flo 2V (System Presaure)
ALFME002 | AcasFla 15H ]

2.8 Sending IDs to the instrument

Once IDs have been created in the project, they must be uploaded to the instrument. To perform this
operation, select the desired |Ds from the left hand table under the Project name {computer side), left click
and hold while dragging the 1Ds to the right hand table and release the mouse button. This is action is know
as a “Drag & Drop”.

Three basic methods of selecting IDs exist.
¢ Select Specific 1D(s)

+ Select a Range of IDs

+ Select Al IDs

Specific IDs

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

trastrument

[Gurrent ibsment Contents | [ end o Tnstrument

Ho rvica
o e I BalemPracsure)
AcouFlo ¥ (ystemPressre)

“AUFRRAAE A

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

Now “Drag & Drop” the IDs from the left (computer window) to the right (instrument window). During the

“Drag &Drop” process, the arrow - will change to\.
Profect Irstrument
B pormnotesstion W [(BE] B et conens jErTT

TR0
v : ALFI004

ALELEANNEG

The selected IDs ALFP0O01, ALFMWO0GC2, and ALFMWO04 now appear on the Right (instrument) side. At
this point the IDs are on the Instrument side but have NOT been sent {o the instrument. The instrument

e ],
with the red 3] indicates this unsent ID state. Click on the Send to Instrument button [(C&ds ki | | {0

send these |Ds to the instrument.
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After the IDs are sent to the instrument, the instrument

Range of IDs

Projagt Instrument S
"-;-7"“ PR 9 [ T e s -
}g,;%g [AGHE Gas Froducers fLocal ] [eve ) [Current Instrument Contents v [ Sendtolnstument ]
Device 1d Flow Device Device 1d ‘Flow Davice
EPOi LEGWOO0 1 AccuFlo 2 (System Pressure)
ALFGWO001 AccuFlo 2V (System Pressure)
BP0 Use Tnput
: ALFMVID02 Ao LSH
ALFMAO0S Actu-Flo 3 ALFMN004 Accu-Flo ¢
ALFMYIG06 AccuHa H R
ALRMW007 AccuFlo 2V
ALFMI00E AcauFio 2¢ (System Pressure)
ALFMWO0S AcouFle 2/ (System Pressure)
*

ill appear without the red

To Select A Range of IDs, place the mouse arrow at the edge of the first cell and hold down the left shift

ey. Now click the last cell in the range.

The entire se!ected__r_a_nge_ _wiIE now be se]eced.

i

Project Instrument =
1 (G ot (o) S () lcorentiosbusent Contents ] [Send o natument |

Device Id Flow Devie Device Id Flew Device

ALFPOGO L User Irpot | LSGW 001 AccuFio 2v (System Presqure)}

ALFMN002 AccuFio 1,5H s ALFGVO01 AccuFla 2v (Syslem Pressive)

ALFMWOG3 AccuFlo 2V {System Pressure) , ALFE0001 User Input

ALFMN004 Accu-Fo 2v y 4 Wi AccaFla 1.5

ALFMNGOS Accutlo 3H & ] Accu-Fio 2V

bt iy
As with selecting specific IDs once the |Ds are selected, they are moved to the Instrument side by "Drag &

Drop"”. The Instrument icon will appear with a red * and the 1D's will need to be sent to the instrument.

rent Instrument Contents v

Ko Fio 2 (System Pressure)

Flow Device
Ageu-Flo 2V (System Pressure)

Project Instrument
v PR
. _,g;_ﬁ fA;MEGasProdJoets fLoca) ~] l Saye }

Davice Id Flow Davice Device Id

ALFFOQ0L User trput ) LEGWR0e1

ALFMYVO02 . AceuFio LEH ALFGWORL |

ALFFTYO0I AccsFlo 2V (System Presare) ALFPOSOS

AFHR0T Mo W ALFMO0Z
ALFMG004

ALFMNO0S

Click on the Send to Instrument button

Selecting All IDs

All IDs can be selected by selecting one ID in the Project window and then pressing Ctrl-A.
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S e —
19 A cos roduas foch - i gave {Current Instnament Contents L) (Sedw st
g [ACME Gas Producers (Local) {Current Instun o Insin

Flow Davice
AccuFle 2¥ (System Pressure}
Accu-Flo 2V (System Pressure}

Device Id

AccuFlo XY

e
{@i Do you want to replace existing 1D ALFPCOOL from project ACME Gas Producers? {

o ¥e 3] o [ concd ]

if you are dragging and dropping an ID that is already on the instrument side, you will be prompted with the
above message. Answer Yes to update the IDs on the instrument side from those on the computer side.
Answer No to ignore IDs that are already in the instrument. Answer Cancel to cancel the action without
sending 1D's {o the instrument side.

Instrument
- [_§a\-e J {Curent Instrument Contents | Fsﬁﬂwhﬁhmt }
Flow Device Device Id Flow Device
LSGWQ00L AccuFlo 2 (System Presoure)
Y T Accu-Flo 2 (System Pressure)
ALFPO0DL T User gt
T ey e e
ALFRR0H Lheufo
L Mol
) Azarfio 2V (System Prassu
Acculo 2V (System Pressy
L el
__ Acautlo TV BystemPresoure)

Click on the Send fo Instrument button |[_srdwimne= 1 | to send these 1Ds to the instrument,
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Clearing ID s from your instrument or Deleting a Project

Project . :. Instrument
: gg [ACHE Gas Producers {Local) <] ] Save ] |[Current Instrument Contents vl [ “Send to Instrument ]
Device Id Flow Device Device Id Flow Device
ALFPOO21 User Input ALFPOCOL User Input
ALFMWO0Z Accu-Fo 1,54 ALFMYC0Z Accu-Fle 1.5H
WH003 Actu-Ho 2V {System Pressure} ALFMWC06 Acau-Flo 2H
ALFMW004 Acwu-Flo 2V ALFMN 007 Acou-Flo 2Y
ALFMYO05 AccuFio 3 ALFMW008 Accu-Flo 2V (Systerm Pressure)
ALFMWODG AccuFlo H AFMYG03 AccuFlo 2V {System Pressure)
ALFMEOD7 AcaiFo 2¥ ATFMIGOS AccuFio 34
ALFVRVO03 Acoulo 2¥ {System Presaure) ALFMI009 Accu-Fle 2V {System Pressure)
ALFMWOI9 Acc-Bo 2V {System Pressure) ’
o IDs [ Commens | [ SteQuestors | [ Addid | [ Leddds ] “3is [ Clex Instrument Memory [ Cleaw d1ist |

In current instrument contents when selecting the Clear ID List option it will draw lines through the 1DS.

Instroment

e B [Cinrent insiramant Contents
Device1d Flow Device Device Id
ALFPO0Q Liser Tnput ALFROOQL
ALFIGO02 Accufio 1.5+ G0
ALFIMV/003 Actu-Fo 2V (System Pressura) ALEMRND0G.
N_FH'.\:{OD*I AcceFlo 2V ALERPAROL
ALFVIS AccuFlo H ALERENDOR
ALRTYO0S AccuFlo 2H ALEFNGOL
ALFNWOOT » AccuTio 2V ALELAGOS
ALFMG03 Accu o 2 (System Pressre) AERSES
ALFI009 AccuFlo 2V {System Pressure)

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

Restore option to return the 1D to the list.

and GA mode.
T o
E (acue Gosrodvess oes) Y (o= [Gurrent Iesirurent Cantents .| Sz et |
Device 1d Flaw Device Bevice I¢ Flow Device
ALFPOO0 User Input
ALRM#O0Z Aceuio . H
ALFMWO03 AccuFla 2V (System Fresaure}
Bl N I Acqufia 2¢
JAEME0OS 4 ATl
ALEMWO0S . AccuFlo 24
ALEMW0? AcauFlo 2
ALFMON8 AccuFlo 2V (Systam Pressure)
.l . AeaiFlo 2V (System fressure)

You may aiso delete one 1D 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
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-] [ 5ave ] [Current Instrument Cantents +| [ Sendto Instrument |

Device Id Flaw Device Device Id Flow Devike
ALFPO001 User Input AFPgool | User taput |
ALFMYI002 Actu-Flo 1,54 ALFMW002
ALFPMR003 Accu+io 2V (System Prasswre) T
ALFENO0 AccuFlo 7¥ ALRMW00%
ALFMOCS AccuFlo 3H ALFMVI007 :
ALFMV/O06 AccuFlo H ALRTH008 s o ——
ALFMA0D7 Accu-Flo 2V ALFMWM003 AcouFlo 2¥ {System Pressure)
ALFMY003 AcausFlo 2 (System Pressure) ALFMW003 Accer-Fla 3H
ALFIMYi002 AcaiFio 2¢ (System Pressuze) . ALFMVI00S " AcauFlo 2V {Systam Pressure)
ams [Comments | [ site Questions | [ addid} | Load1Ds " oIDg [ G nstmentiemory || - earid st )

Upon selecting Delete Selected Device Id(s) you will see a strikeout line appear through the |D

Projact Instrument
[ACME Gas Producers Local) - 1 [sve | [Cuarent Instrment Contents =] [ 5end to Instrurcent |
Device Id Flow Device Cevice [d Fiow Device
ALFPOGD1 User Input ALFPOO0 T | User Input |
ALFMW002 AcauFlo 154 ALRMW002 Accu-Ho 1,5H
ALFMWOD3 Accu-Flo 2V (Sysiem Pressire) o B
ALFMWO004 AccuFlo 2V ALFMY006 AcouFlo 2H
ALFMIN005 AcceFlo 3H ALFN007 Accu-Fio 2V
ALFMWO06 AccFlo 2H ALFMY/08 AccuFlo 2V (System Pressure)
ALFMWM007 Acci-Fo 2V ALFMW003 AcouFio 2V (System Pressura)
ALFIHY008 Aceu-Flo 2V {System Pressure) ALFM005 Accu-Flo 3H
ALFMY009 AccuFlo 2V {System Pressure) ALFM009 Accu+lo 2V (System Pressure)
9105 [ Comments ][ siteQuesbons ][ Add1d ][ toadms |  sIDs*rotsenttoinstument |  Clear InstumentMemory ) Gearidist |
Click on the Send to Instrument button [+ i} | o send the ID corrections to the instrument.
— e . - ; . .
{ACHE Gas Producers {Local) R [current nstrument Cantents «] [ Send toinstnument |
Device Id Flow Davica Device Id Flow Device
ALFPCO01 Lser Input ALFPO0D1 User Input
ALFMIWO02Z AccuFo 1.5H ALFMW002 AcouFlo 1,54
ALFMVYOG3 Accs-Flo 2v (System Presaura) ALFMW006 Accufio M
ALFMVOGS AccuFlo 2v ALFMW007 AccuFio IV
ALFMWOGS Accu-Flo 3+ ALEMN0I3 Acal-Flo 2y {System Presswre)
ALFMWODG AccuFio 2H ALFMN003 AccuFlo 29 (System Pressure)
ALFMWO007 Accu-Flo 2v ALFMY0DS Accu+io SH
ALFMWOGS Acar-Fio 27 (System Pressure) ALFRMWOI9 Acau-Flo 2v {(System Presare)
ALFMN009 AccuFlo 2V {System Presaze)
93 [[omments | [ steguestons ][ addid [ teadls | siDs [ Clew InstrumentMemory || Clewr I Lkt |

The instrument contents will now be updated and the ALFMWO004 ID no longer shows in the instrument side

of the list.

Clearing the Instrument Memory

The Clear Instrument Memory function L6
be cleared. Upon clicking on the Clear Instrument Memory button the following options are available.

wbaesitiey | allows various parts of the instrument's memory to
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7y Cear IDs
'3 Clear Readings
o DewEEE

) Clear Comments
{1 Clear Site Questions
1 Cear Almemory in the instrument

Please Note: Clear functions in the instrument affect both GEM and GA modes of instrument operation.
Upon selecting a memory type to clear, and clicking OK, a prompt will appear to confirm the selected action.
R

Aswer Yes to perform the action.

Answer No or Cancel to return to the clear memory dialog.

2.9 Instrument Sefttings

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

| Bejest Beadngs Vi frckive Poute

LASDTES §)stem begn s
e 3 ¢ " Eard Pembary G431F5T
! : ] L Yermony Veww b E B2
7 Cypratrg Modar (1M
| Peswsd: Uit Erperial

[t i S 1Y wtm& Cate: O 15, WS I I5 R |
Eeridi On Dabas Bar £, 1D 113108 2
" Hpebar oftde 0 o ’

by aFResdrps: 3

. il Merory

Batizmy Levet §

| J s toweng

L]
Lot flme Satenyy
£3 Bvertlag {75 Yoy Toges L) I e Teiggees ] ity
W Mz Cplong ’ i tdy
= Hgh Toaggent ty Fikgh tapgen | iy

Hy Lns of Peanremer:

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

o Alarm Settings

 Data Logging

¢ Date/Time Settings

s Misc Options

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

2.9.1 Alarm Settings

Alarm Setings
: - - [owTaggers [ 1% [HowTdosen | %
;;::;;;::mmm U Cingbtwgen [ % 0 [Hehmegen [ I
o
R B R vt
FltghTrigeen | %

The Alarm Settings options control the activation and deactivation of the audible alarms in the GEM2xxx
instrument. Audible alarms can be configured for CH,, CO,, and 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 fleld to place the value. The values must
be 0 — 100 percent. When alarms are set, the instrument will beep and flash the parameter on the screen if
an alarm threshold is surpassed when taking a gas reading.

_ 292 Datalogging

&3 Insbumant Settings Data L
| <ff Merm Settings 9
Settngs
TN Datalegm: [AUT015E ]
- &3 Units of Measurement TE'HEBE!‘-‘"E“:HREadmgs:[ e
| Pump Rurvéng Time: l

Note: This feature of the instrument is avaffable in GA Operational Mode Only

Data Log ID
The Data Logging option allows the user to specify an ID to be associated to readings taken with the Auto-
logging feature of the instrument.

Time Between Readings
This value indicates the time from when the pump stops running until the pump begins sampling.

Pump Running Time
This value indicates the duration the pump wilt be run for sampling.
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Date/Time Settings
| € Irstnment ettings DatefTime Settigs
%-*({Ej.ﬂ.tarmSetﬁngs
: [} Data Logging Date Tima
E 3 EvantLog [october  ][2008 o] (125 [l 00
-+ Wisc Options S Mon T Wed Thy fi Sat
ia}mﬂsoflﬁeasuremmt |arjasjjats 3@ N
(edis o) s ) ellsifs0] o
M onnno
InnnnonollErrrs
 EEEE )]
drf2]afslela]r

The Datel/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 DatefTime buifon.

Answer OK and the 1nstrument s date/tlme wnl be set to that of the computer.

Date
Use the calendar options to select the desired date.

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

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

Event Log
The instrument maintains an event log which records certain events that are not downloaded along with
readings, |1Ds, or comments. in general, these events are useful for LANDTEC Service personnel when
assisting in troubleshooting the instrument.

fét;.jf._}.\ Instrument Settings Eventlog
\5 Alarm Settings Events Count: 74
i i~} Data Loaging —
i"‘ Date T se“mgs 1 i/1898 10:0 00 Tepei RE32 -
i ] : 111998 12:0:5 Techridan ID: =
i - ¢ Misc Options . |43 5] Power Off Auto Purge 1711938 12:3:4 Seconds: 0
i- &y Units of Measirement : 41 Tedﬂdm login 1141993 12:4:59 Technidzn ID}
535 | Doixnfoad comments 1/1/1993 12:6:1

51 | Downivad site questions 1f1f1998 12:5:3

3% - | 105 downloaded from nstrument | 1/1/1538 12:5:4

Mode: GEM . Mo of |

37 | Reatngs downloadad from inst... | £/1/1998 12:6:7

Mode: GEM , No ofi

35 | Setdlodk viaRS232 5/30/2009 13:10:0

Before, 1/1/2093.13

o o, i

¥

Save Pventicg

Clicking on the Save EventLog button will allow events to be saved from the instrument.
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é!g Flepsmes  [GM11953_20091015125236.c8v | Lo |4

Network Fres of type: % -

By deféuit the location of the folder is the EvenilLogs for the data directory associated to LSGAM. This
directory location changes depending upon your operating system but it can be found by typing the

foliowing in the Start Menu—>Run box from windows.

= Type the name of a program, folder, document, or Internet
=4 resource, and Windows will open it for you.

Open:  %allusersprofite%\LANDTECALSGAM EventLogs

oX .} { .Cancel. I [ :;"Er_pw's:..__. ] .

{3 Instrument Settings biac Options

T !

] Marm Settings ¥} Automaticaly purge instrument
Automaticaly zefo knstrument

Show LEL on Instrument readings screen

Low Flow Warming Sensitivity

Hsgh

Low

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

REWV C2 (Engllsh) LANDTEC Release Date: November 3o™, 2010
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Automatically purge instrument
Activates and deactivates the automatic purge feature in the instrument

Automatically zero instrument
Activates and deactivates the automatic zero feature in the instrument

Show LEL on Instrument readings screen
Specifies whether or not Lower Explosive Limit (LEL) is displayed on screen, power instrument off and on
for change to {ake effect,

Low Flow Warning

Specifies the point at which the instrument will “Flow Fail". If the instrument detects that it is not able to
extract the appropriate gas flow for analysis the word "Flow” will flash in the upper left part of the screen
where the pump timer is normally shown. if flow does not increase the pump will automatically be stopped.
Adjusting the setting to “Low” will allow the pump to run with less flow going through the instrument. This
may help avoid flow fail conditions when sampling from high vacuum systems.

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

Page 36 REV C2 {English) LANDTEC Relsase Date: November 30™. 2010




2.11 Units of Measurement

1B &9 Instrument Settings Units of Measurement
i i\@—jﬂ Aarm Settnos
;Q Data Logging ) Metric & Trperial (USA)
3 ’ 19 Date/Time Settngs Transducer Presare; Ibars {rh) fnches water {(HIG)
i & Event LO? Barometric Pressure: MiEbars (rb) Inches meraury ()
{'g; hesc Options Temperatwre: Degrees Celsus (50) Degrees Fahrenheit {F)
Fiow | Meters cobed per o (m3) | Standard cublc feetfinin (SCFM)
Power: Keoysatts (RVA) “British Thermal Units (BTU}
Anemometert | Metersper cecond {mfs) |- Maters cubed per how (maf)
Internal Pipe Dismeter: MEmeters f) Inches ()

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 vaiues of the readings stored. Be certain to verify the
appropriate Units of Measure for your project prior to making a change o this option. Changing the Units of
Measure wilf NOT convert any existing values stored in the instrument. To avoid confusion, download any
stored readings prior the changing the Units of Measurement.

Clicking on the Set Units button will bring up the Change Units Password box. | f you must change the units
of measure please call LANDTEC’s Software Support for a password.

Flease enter the required password to change the
instrument’s urits of measurement.

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

o e

By continsing with this operation, & readngs b
the instrument il be permanently deleted. Are
you sure you want to do this?

H ~Lancel ]
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Downloading Readings

After successfully creating projects, IDs, and setting appropriate instrument settings, the instrument is ready
for field use. When used in the field, readings are collected and stored within the instrument's memory.
The readings consist of the measured, input, and calculated parameters such as CH,, CO, O, Gas
Temperature, Flow Rate, etc. These readings must be downloaded from the instrument to be reviewed on
the computer and stored for review at a later time. This section of the Operation Manual reviews the
process of downloading and storing readings from the instrument.

To view your readings from the instrument, select the Readings tab of the LANDTEC System Gas Analyzer
Manager software. Then click on the Get Readings butfon

Project Readings View Archive .Route :

Instrument Date! Oct 15, 2009 1:14.08 PM
Service Due Date: Mar 1, 2010 1113:33PM
Number of Ids: 10
tasmber of Readings:
Avalable Memory;
Battery Level

]
% User Id: 10 Dowinload Complete Serial tumber: GM11953 '

E ] N ' Verson: Yersien 3.10L, 09/21/0% -
£ L . Opsrating bode: GEM :
§ Passiverd: T Unitst dmperiat %

Fosthestngs | [ ExportReadngs | [ Cleer InstrumentReadings . |

! Devie Id Date Tima CHs  CO: 0: Comments Profect

{ AUTOL0G 9/18/09 3:53 P4 0.4 0.1 | 208 St ez ]k Prefeety e
| AUTO10G “5{18/09 3:54 P 0.4 0.1 20.0 o Prefects

] ATO10G Bf18/09 3:55PM 0.4 [ ¥ 20.0 o e Proféets

918409 3156 PM 0.4 2.1 20,1 Z:Z{Jb?réie{ti'" i .

Note: Get Readings function only retrieves readings for the instrument’s current mode of operation. If there
are readings in both modes of operation (typically Probe Readings in GA mode and Well / Sample Port
Readings in GEM mode) then Get Readings button will need to be pressed in each mode of operation to
download all of the readings in the instrument.
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Project Readings View Archive Route 't -
tser Id: o ' F o " Reading Download Complete
T Yersign: Version 3,101, 09/2L09

7 _ ' Urits: Imperiat
Insbument Date: Oct 15, 2009 £:18:18 P4
Service Due Date: Mar 1, 2010 1:13:33 P4
“ " Number of 1ds:
fwmber of Readngs:
- Avalable Memory
" Batterylevel:

Setial humbar: GM11953

GEM™ZUAY

i | Project Setup | Readngs | nstrument Configuration | Links)
| {October 15, 2009 1:18:07 PMPOT [2)

j i F'grskt'R'é:«;‘-wé»‘;m } @porl_keadhgs § { geat Instrument Readngs

»}{ Getreadngs

_pa_te_Tm CHa CO2 Qz

Device Id

o ] Comrments
P : 7 i) s

== ke

PN 1 10/1509 113PM. | 0.0 | 0.0 | .5

Onfna Project

Yersion:5.0.0 , Port:COM2 {

When the instrument is initially detected by the LSGAM software, the Get Readings button will activate if
there are readings in the instrument in the current mode of operation to be downloaded.

Placing your mouse over a reading will display additional parameters of the reading. As shown below on the
left. Clicking on a reading will open a Reading detalls window and allow you to click through the readings
one-by-one in detail by clicking the Previous and Next buttons.

ACMEZWDL
" Fserial Number N/A

Technician:

CH4:

[X¢3]

[

Batance:
Baremlric Pridsure:
Initist Flows
Adjusted Flovn
imitiak Femips
Adjusted Temp:
Initisl 5P
Adjusted 5P
Initial DP:
Adjusted DP;
Initisl Pewven
Adjutted Powen
Susteon Preqsures

Date/Tirme: The, Oct 15 2000 134517

00 %
o %
02 %
n8 %
0063 InchesHy
b Sk
= Sedm
i25  Deyf
#4 Duyyf
Q4 ches HIQ
Q4 inches H2Q
Q0L inches HIQ
«0.0k3 inches HZO
> BTY
> BTy
WA inches HIQ

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

Instrument Readings butto
readings from the instrument.

i ACHME2VIOL
] Sein Mawivs Fild

BodeiTne: Thy, O 18 2009 24443

rescat

;00

o0

s @G

i Beramr Pressae

Trord B
Py e
e Temp:
dpmtnd tenp
Tritied iy
Adpolad 80
bGP
adymtad GFL
Iraia’ Pocer;
et Povany
SystmPraaanel

B0
207 o

A prompt will verify the permanent deletion of the
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@ By conbnuing with this operation, all readings in
== the instrument wil be permanently deleted, Are

you sure you want to do this?

Nofe: Clicking yes will NOT check fo ensure all dafa is saved from the instrument. If you plug in a
GEM2xxx and click the Clear Instrument Readings button without first performing a Get Readings operation,
data not previously downloaded will be fost!

Exporting Readings

Project Readings View Archive Roule

Instrament

LAMDTEC System Logn
User Id:
el

Passicord:

— Serial Number: GM11853
g = Yersian: Version 3. 10¢, 0921439
B Operating Mode: GA -
: B Units: i
T GEM™RAV Instrument Date: Oct 15, 2009 2.07:15 Py
CoT Service Due Date: Mar 1, 2010 2:02: 16 PM
Number of Ids:
- ' Mumber of Readings: §
Logln Avaiable Memory:
Battery Level; o7 -&dargng., 1

Freject Setup| Reag”m;ml Instrument Configuration | Links| .
{October 15, 2009 £:45:55 FM POT [6] T M getresdngs )| Festreofs

Deavice Id

T ACMETWOL ACME?
Local froject i Unkmown Project SRR | |
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This will open the Stamping Information Screen. Stamping information are details that are most often
stored with the historical data but not directly stored by the instrument. Detailed historical Stamping
Information can assist when reviewing the data as atmospheric conditions do impact a gas system'’s
production performance.
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Clicking on Done will open the Export Readings to CSV screen.
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Note: Depending upon your specific GEM2xxx Instrument model you will see additional fields specific fo the
instrument. For example GEM2NAV has the fields of Latitude, Longitude, Altitude, Herror, Verror, and
HDOP Status that the other GEM2xxx models do nof have.

This interface provides several options described helow.

» To add orremove a single reading from export, uncheck the checkbox in the leftmost column.

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

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

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

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

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

General Operations Menu
The following features and functions are selectable from the main menu via key ‘© Menu'’ from the read gas

levels screen. Navigation through the list is via the F 1and L™ cursor keys. Selection of the feature is

by pressing the ‘Jd’ key.

16: 12 1@x15f@9};
FOMb  B56 OFF|

CH, 2.9

item ther

2.12 Zero Transducers

This function allows the user to zero the pressure transducer(s). Upon selection, the current pressure
reading is displayed. The operation will be carried out when the '’ is pressed. When zeroing transducers it
is important to allow them to stabilize first so an accurate zero is achieved. If @ is pressed the instrument
will return to the gas reading screen without zeroing.

NOTE: Zeroing Transducers may take a few extra minutes in the field, but is a recommended step to
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ensure the best possible accuracy.

2.13 Update Site Data

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

This is covered in detail in section 3.2 of this manual.

2.14 Data Logging (GA mode only)
Enables the user o 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. The data will be logged against the
ID setup through LSGAM for the Data Logging function

2.15 Operating Language

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

2.16 View Data

The view data allows the user to see the readings that are in the GEM2xxx memory. Often the amount of
data stored is more than can be displayed adequately on one screen so pressing the ® key will allow the
user to see additional screens with stored data. The 2 ‘A’, 4 '<’, 6 >' and 8 v' cursor keys will move forward
or backwards through the instruments memory. Pressing the @ key will exit to the Gas Reading screen.

2.17 Adjust Contrast

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

The confrast can be manually adjusted by using the 4 ‘<’ and 6 " cursor keys. The manual contrast setting
is stored when the ‘J' key is pressed.

2.18 Field Calibration

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

Upon selecting this option, the Field Calibration screen is displayed. A brief description of the user span
calibration procedure and the current reading (row ‘a’) and user span calibration gas values (row 'b’} are
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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 ‘4’ key. It
is important to confirm the concentration of the calibration gas(es) used and enter the value(s) properly.

The calibration menu has the following menu options:

2.18.1 Zero Channels

Selected from the ‘Field Calibration’ - ‘J-Calibration Menu’ allows the relevant reading to be zeroced.
When selected, a list of the available options will be displayed, this usually includes CH,, 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 operatlon will be carried out when the 'J’" key is
pressed.

2.18.2 Span Channels

Spanning Channels should be carried out prior to use or when the ambient operating temperature changes
greater than +/- 20 degrees Fahrenheit. Selected from the ‘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,, CO,, O, (CO & H,S internally
for the Plus) and if an external Gas Pod is fitted (H2S, CO, S02, H2, NO2, Ci2, or HCN).

When the required option is selectad from the list, the span calibration function will be carried out
automatically. When carrying out this procedure, ensure the span calibration procedure (as outiined 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'.

2.18.3 Factory Settings

This will clear any user zero and span calibration data. It will also restore the pre-programmed factory
settings for ALL channels — CH,4, CO,, O, (CO & H,S for the Plus) or Gas Pod (if fitted) and pressure
transducers.
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2.18.4 L.ast Field Cal
Displays the date the last field calibration was carried out (zero or span).

2.19 Mode of Operation
Allows changing instrument between GA mode and GEM mode of operation.

2.20 Information Screen
The information screen will automatically display the following information:

IMSTRUMENT INFORMATION
Softusre Uesrsion 3.18L. 69-21-69

GM11953
13 Mar 2818

Serial Humber
Full service due
L ast Field Cal.
Language
Communications
Readinds taken
ID" = ih use

Date format

B KN A AW MR AN AR BN
m
—
(T
)
ot
1
-

Navigation

Note: This menu item is specific to GEM2NAYV instrument models.

This feature has two options Navigation Screen ON and Navigation Screen OFF. If the Navigation is turned
ON, a navigation screen will appear after selecting a well ID. If the Navigation screen is OFF you will skip
entering through the navigation screen. If all well locations are known, the user may choose to turn this
feature off. Even if this feature is turned off, the GPS will record the related information with readings.

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

LANDTEC classifies non-extraction weils 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 landfilf in natural soil to test for sub-surface gas migration or may be placed next to a
building or road to test for the presence of Methane. The GEM2xxx instrumenis 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.

3.1 Preliminary Checks

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

All necessary 1D codes 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,, CO,, and O, (CO & H,S for the Plus or Gas Pod if fitted) readings have been zeroed, without
gas concentration present.

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

¢ & ©& & @ 8 2 @

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 unaitended 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 frap becomes flooded, change the filter immediately and ensure all
tubes are clear before re-use.

3.2 Update Site Data

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

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.

3.3 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 2 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 ‘d Select ID’ key. The dispiay may be
toggled using the ‘@ View ID Detfails’ o display any relevant ID information available; such as a
description of the probe location, etc.

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 the ‘d Start Purge’ 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. On GEM2NAV models a Warning screen may appear before going to the GPS Tracking screen
T8 -
LH
Ws
H: 39
Seci  Stored ID
'Stored on the 1D
UTC: 16-16-,69 I
ﬂe.SaLell tes: 1
errort D, 3feet 1
Uerror: 7. 8feet. 1
e 2 A 221, HDDR: 1, =
j}Exit _ {jﬁtahe_ GFS
Tracking Lacat.ion Settinds

If coordinates were stored with the ID in LSGAM, then a diamond symbol ('{7) will appear before the
ID. In front of the ID, a compass with an arrow will appear indicating the direction of the ID that you
have selected. ® GPS Settings will allow you to change the GPS Units of measure indicator and
scaling values.

Once you have navigated to the well device you can press @ EXxit Tracking to proceed to the gas
reading screen.

5. 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 fube to the probe
sample port. Do not connect the sample tube to the probe port hefore connecting to the
instrument as this will cause any pressure in the probe to dissipate and a proper pressure
reading wil not be taken.

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

7. 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 3 (pump) key. The reading may be stored at
anytime with the use of the ‘J" key. When the pump automatically stops this should be used as a
prompt {o store the reading.

8. Upon storing the reading, any pre-programmed questions wilt 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.

9. 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:
» |Dcode.
¢ Current time/date,
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Site data (if entered).

All gas readings and balance (CH,, 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).

Latitude {for GEM2NAV)

Longitude (for GEM2NAVY)

Elevation (for GEM2ZNAV)

UTC (for GEM2NAY)

Herror (for GEM2NAY)

Verror (for GEM2NAV)

Number of Satellites (for GEM2NAV)

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 *J’ 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.

3.4 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 2. An ID cannot be created by the
Instrument alone.

1. From the Gas Reading Screen first select ‘@ Next ID' then press ‘@ Select No (D' or, if ID
information has not been uploaded to the mstrument an IC list will not be avaliable in either
case, the 1D will be displayed and stored as -~ -- -~ - =

2. A reminder is d[splayed 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 ‘I 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. On GEM2NAY instrument models the Tracking screen will appear if the Navigation Menu option
is furned on. Since the reading will be taken without an 1D you will not have ceoordinates for the
device and the navigation compass will not be displayed. Press '‘OEXIT Tracking’ key to
continue to the gas reading screen.

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’ in to place.

5. Now connect the sample tube to the probe sample porl. 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.

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

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

8. 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.
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White taking a reading, 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,

3.5 Temperature Probe Reading

The GEM2xxx has the facility to aufomatically display and record the probe temperature via an optional
Temperature Probe (TP-2000). When the Temperature Probe is fitted to the 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 GEM2xxx UL certification and is therefore certified for use under the same
conditions as the instrument.

3.6 Cross-Gas Effects

3.6.1 Methane, Carbon Dioxide and Oxygen

Methane is measured using dual beam infrared absorption. The Methane reading is filtered to an absorption
frequency of 3.41um (nominal). 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
instrument does not read total hydrocarbons. If other hydrocarbons are present in the sample gas a filter
should be used to remove them and mitigate the cross gas effects. Typically trace levels of other
hydrocarbons {<100ppm) will not induce a cross gas effect and do not require filtering.

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 galvanic cell type and suffers virtually no influence from CO,, CO, H,S, SO, or Hj,
unlike many other types of Oxygen cell.

The infrared sensors will not be "poisoned" by cross gas effects. 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 fo the presence of Carbon Disulfide,
which has a similar absorption frequency to Carbon Dioxide.

3.6.2 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 st SOQ H, CH4 CO,
CcO 100 <3/~300* 0 <40 0 0
H.S <0.5 100 ~20 ~0.1 0 0

* Indicates reading from pod not fitted with internal filter or after internal filter is saturated.

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. Purge gas pods in the same manner as the instrument to help preserve their life.
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NOTE: Cross-gas effects can be mitigated by employing a filter for the gas not being tested.

3.6.3 GEM2xxx Plus Internal Electrochemical Cells for Measuring H,S and CO

The GEM2xxx Plus employs two internal electrochemical cells to measure Hydrogen Sulfide (H.S) and
Carbon Monoxide (CQ). Electrochemical cells which measure CO are typically susceptible to cross gas
interference by Hydrogen (H;) and Hydrogen Sulfide (H,S). Two compeonents that may be present in the
Landfill Gas sample. This means that if H, andfor H,S arefis present in the Landfill Gas sample a normal
CO electrochemical cell would give an artificially high reading.

The GEM2xxx 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 Hl level of Hs
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 fake 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 GEM2xxx Plus also utilizes an internal H;S filter fo eliminate H.S c¢ross 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 cettified gas that contains H,S but not
CO (the H.S calibration gas) through the instrument. [f 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 GEM2xxx Plus was designed to read a maximum H,S concentration of 500ppm 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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4 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 GEM2xxx instruments may be configured as a Gas Exfraction 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 ‘2’ key and highlight Gas
Extraction Monitor, pressing the 'Jd’" key again will select GEM mode of operation.

LANDTEC classifies moniforing peoints on the gas conveyance system not otherwise classified as a
Well. Sample ports may have a flow device associated with them. For this reason, Sample ports are
monitored in the same manner as well readings.

4.1 Preliminary Checks

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

All necessary ID codes and readings have been upleaded via LSGAM software

The time and date are correct

The water frap 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,, CO,; and O, (CO & H,S for the Plus or Gas Pod if fitled) readings have been auto-zeroed
without gas concentration present

+ Check the span calibration with a known concentration calibration gas

& & & ©o @ 92 @

Travel to the site with the analyzer in the vehicle's interior - not in the trunk or fruck 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 sefting 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 ficoded, change the filter inmediately and ensure all
tubes are clear before re-use.

4.2 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.

4.3 Taking Gas and Flow Readings {GEM Mode)

The GEM mode of operation is desighed to allow for gas flow (SCFM) and energy measurements (BTU) to
he calculated at the welthead. This function requires the use of an 1D that has heen uploaded from LSGAM
software with the correct 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

Page 51 REV C2 (English) LANDTEC Release Date: November 30", 2010




3.

9.

selection via the ‘A’ and V' cursor keys, the ‘next’ ID is automatically highlighted, to confirm the selection
press the ‘& 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.

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
the ‘J" key is pressed, purge will begin and the Read Gas lLevels screen will be displayed upon
completion. The purge may be aborted by pressing the ‘OEXIT key.

On GEM2NAV models a Warning screen may appear before going to the GPS Tracking screen

tena 2 [IA A ' 2 0 1, mecmmamamaad
‘I}E}c:it, . Store @BF‘S )
' Trackind Location Set.tinds

If coordinates were stored with the ID in LSGAM, then an diamond symbol (‘<) will appear before
the ID. In front of the 1D, a compass with an arrow will appear indicating the direction of the 1D that
you have selected. ® GPS Settings will allow you to change the GPS Units of measure indicator
and scaling values.

Once you have navigated to the well device you can press @ Exit Tracking to proceed to the gas
reading screen.
Connect the sample tubes (with water frap filter) to the wellhead ensuring the gas sample tube and
impact pressure tubes are properly oriented. Insert the temperature probe if used. 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.
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.
If a temperature probe is plugged in the temperature will automatically be recorded, otherwise a screen
will appear prompting you to enter the gas temperature. Enter in the gas temperature manually if

necessary and press the ‘—‘When Complete’ key.
if the flow device is set to user input then a screen prompting input of the flow will be displayed. Enter in

the flow and then press the ‘“‘When Complete’ key.

The 'PRESSURE READINGS' screen will now appear and prompt the user to disconnect the sample
tubes and allow the pressure to stabilize. Once the pressure has stabilized press ‘d Zero
Transducers'. Press '®’ to continue, Notfe: if ACCU-FLO wellheads are used this zero function may
be performed prior fo connecting the sample tubes to the well head by selecfing ‘@ 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 ‘I key when entry is finished.

10. The gas flow and energy screen is now displayed showing all the gas level readings taken in the gas
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read screen as well as the level of gas flow (SCFM) and power (BTU). In addition, Adjusted, Current
and Previous {if not previously cleared from the instrument) readings are displayed so modifications may
be made to the well if required.

11. If a device is setup containing “system pressure” then the System Pressure Readings screen will appear
and prompt you to connect the instrument’s static pressure hose to the sample port on the gas system
side of the valve. Once the pressure is stored, press then ‘@ Continue’ key.

12. Pressing ‘d STORE’ will save the readings to memory.

13. If questions were associated to the device, the questions/comments screen(s) will display and aliow 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 1D,
14. Press ‘@ NEXT ID’ and proceed to the next welthead. 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:

Device ID code

Current time/date

Site Questions and Comments (if entered)

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

Temperature

Gas Pod {if connected)

Gas flow (SCFM)

Power (BTU)

Comments, Exclusive comments and Answers to Questions
For GEM2NAV Models Only Relevant GPS information

. Latitude

Longitude

Altitude

uTtc

Herror

Verror

Number of Satellites

Upon switching the Instrument off, a clean air purge is automatically started for a pre-determined time
period. This may be aborted by pressing the 'Jd’ key, although this action is not recommend.
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5 Field Operations

5.1 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 converied 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.

5.2 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.

5.3 Techniques for Controlling Landfill Gas

There are many technigues 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
techniques. 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.
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5.3.1 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 confrol it. 1t is useful to note the
relative position of the valve, and essential to know which valves are fully open or fully closed.

5.3.2 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.

6.3.3 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 compeosition {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
Monaoxide, to fully evaluate the condition of the well field. Reliance on this information can lead to impreper
operation of the well field. indications of excessive exiraction 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 io 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.

5.3.4 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
quantity 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. [f is conventional o 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 fexis.

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 uitimately 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
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
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area, and may lead to the operator opening the well or increasing flow.

5.4 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 foliows) 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.

5.5 Typical Field Readings

Name of person taking readings

Date/time of each reading

Methane (CH.)

Oxygen (Oz)

Carbon Dioxide (COy)

Balance Gas (primarily Nitrogen NJ)

Wellhead gas temperature (flowing)

Ambient air temperafure

Static pressure (PS) (from GEM2xxx or magnehelic) or other device(anemometer/velometer)
Velocity head (P or PT) {from GEM2xxx or pitot tube and magnehelic)

Wellhead gas flow (from GEM2xxx, or pitot tube & magnehelic, or anemometerfvelometer)
Wellthead 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 fotal

Observationsfcomments

& & & © & 85 & @& © & & & b e

Additionally, Carbon Monoxide (CQO) 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.

5.6 Abbreviated Field Readings

Name of person taking readings

Dateftime of each reading

Methane (CH,)

Oxygen (O2)

Wellhead gas temperature (flowing)

Ambient air temperature

Static pressure (FS) (from GEM2xxx or magnehelic)

Velocity head (P or Pt) (from GEM2xxx or pitof tube and magnehelic)
Wellhead gas flow (from GEM2xxx, or pitot tube and magnehelic, or anemometer/velometer)
Wellhead adjustiment valve position (initial and adjusted)

New welihead vacuum and flow information after adjustment
Observations/comments

e & © © © © o © @& & o @

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 perfermance, 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 moniforing, examine landfill and gas collection system for maintenance issues. Record needed
maintenance or unusual conditions. Examples of unusual occurrences or conditions are unusual
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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 leg and submitted to management on a timely
basis.

5.7 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

e General overall quality

» Moisture conditions

¢ Waste stream characteristics

¢ Placement chronology

» [nsulation characteristics

» Oxygen quality (ranging below 1 percent, preferably less then %2 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

» lLeachate control methods :

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

» Surrounding fopography and geologic conditions

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

o Nitrogen (typically 8 to 12 percent and less)

o Temperature (between ambient and about 130 °F)

s 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

5.8 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 fo achieve and maintain quality objectives. The well must not be allowed to over puil. 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
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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
hetween a high flow mode and a well shutoff mode, should be avoided.

5.9 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.

5.10 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.

5.11 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.

4 9 © & & & ©& o »

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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6 Troubleshooting

Problem Corrective Action/Reason

Unit does not turn on or operation is erratic Battery charge is too low-recharge batteries.
Unit is too hot - cool down unit and try again.
Contact Factory Service.

“Flow Fail" is displayed and an audible alarm The inlet is blocked.

is heard Remove blockage and retry.
The particulate filter or water trap filter needs replacing.
Readings taken are not what was expected Unit may be out of calibration. Calibrate unit with

known gas concentration.
Water trap or particulate filters are clogged. Replace

filter(s).
Readings swing up or down wildly as they are Cell phones and other sources of RF interference can
being taken affect Methane readings. Don’t use your cell phone
while taking readings.
Unit displays***** or >>>>> 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.

Oxygen reading is high on all wells 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.

Unit will not download readings or an error Verify that the communications software is the right

occurs while downloading. version for the instrument being used.

Check that the proper serial port is selected in the
software.
Contact Factory Service.

Methane and Carbon Dioxide readings drift 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.

Oxygen readings drift Perform a field calibration - zero and span.
Contact Factory Service.

Black screen displayed when unit turned On Charge unit over night and try again.
Unit too hot - cool down and try again.
Try adjusting contrast level.
Contact Factory Service.

Nothing happens when the Gas Pod is Remove and re-seat the Gas Pod.

installed Contact Factory Service.
Temperature does not update when Check the probe fitting is fully seated.
temperature probe is installed Check the probe plug is screwed together tightly.

Contact Factory Service.
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7 Service & Maintenance

7.1 Factory Service

LANDTEC Facilities are the ONLY authorized service centers for the GEM™ Family of
instruments. LANDTEC offers a several service plans to facilitate your bi-annual Factory Servicing of
the instrument. Please contact your LANDTEC representative for more infermation on the service plan
that best fits your specific needs. 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

confaminated.

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

Gas pod and Temperature prohe 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 buiit
computer controlled calibration chamber 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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7.2 Factory Service Facilities

LANDTEC North America

850 S. Via Lata, Suite 112

Colton, CA 92324

USA

Sales Tel: +1 (800) 821-0486 or +1 (909) 783-3636
Service Tel: 1 (909) 783-3636 x6141

Web: www. LANDTECNA.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 Lida.
Rua Pedroso de Carmargo, 237 - Chacara
Santo Antonio - SP/SP CEP 0417-010

Brazil

Phone: +55(11) 5181-6591

Web: www.landtecbrazil.com.br

7.3 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 2.18 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 1.1 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 one on the ends of each male quick connect fitting
included on the hose kits.

Note: The o-rings on the male quick connect fittings should be routinely checked as dust and dirt from the
various wells they connect fo can be abrasive. A damaged or leaky o-ring may allow air intrusion into your
gas sample. This infrusion of air may not be noticed when calibrating the instrument because the
calibration does nof occur under vacuum.
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Technical Specifications

7.4 Physical
Weight 4.4 |bs.
Size L 248" xW 748" xD9.92"
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.
7.5 General
Certifications UL Certified to Class 1, Zone 1, AExIb dlla T1
Temperature measurement With optional probe 14°F to 167°F.
Temperature accuracy +0.4°F ( probe accuracy).
Visual and audible alarm User selectable CO,, CH4 and O, MinfMax levels via LSGAM
CS software. '
Communications RS8232 protocol via download lead with variable baud rate.
Relative pressure +250 mbar from calibration pressure

7.6 Power supply

Baitery 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.

7.7

Gas Ranges

Detection principle

CO, and CH,4 by dual wavelength infrared cell with reference
channel.

0O, (and CO & H,S in Plus) by interna!l electrochemical cell.

The gas sample is not dried or adjusted for Gas Humidity and
therefore is on a wet basis.

Oxygen cell lifetime

Approximately 18 months in air.
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Typical Accuracy
0 - Full Scale

Gas 0-5% 5-156% 15%-FS
volume volume

CH, +0.3% 1% +3%

CO, +0.3% +1% +3%

0, +1% +1% +1%

H,S in Plus Instrumenis £10%FS from 0-Full Scale

CO in Plus Insitruments +£10% of reading or 15ppm
whichever is greater

Response time, T90

CH, <20 seconds
CO,; <20 seconds
0, <20 seconds

Range CH; 0-100% reading.
CO, 0-100% reading.
0, 0-25%
CO (in Plus Instruments) 0-2000ppm
H»S (in Plus Instruments) 0-500ppm
7.8 Pump
Typical flow 300 cefmin.

Flow fail point

Adjustable, approximately 50 — 250 cc/min.

Flow with 200 mbar vacuum

250 cc/min approximately.

Vacuum

100 inches Hs0.

7.9 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 — 356.4°Hg).
Not corrected for sea level.

Afmospheric pressure accuracy

+5 mbar approximately.

Case seal IP85.
7.10 Optional Gas Pods

Typical Accuracy Gas 0-Full Scale

(Subject to User calibration). CcO +10% ES
H2S +10% FS
S0, +10% FS
Hy +10% FS
HCN +10% FS

Response time, T90 co <60 seconds
H»S <60 seconds
SO, <60 seconds

H. <B0 seconds
HCN <60 seconds
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tion Manual - -

Range Cco 0-500ppm

H2S 0-50 or 0-200ppm
80, 0-20 or 0-100ppm
H. 0-1000ppm

HCN 0-100ppm

7.11 Regulatory Compliance Labels and Statements
The device has the following safety and non-hazardous parameters:

Terminal Nos Ui i
Connector A: 6V

Connector B 14 V 100 mA
or MV 225 A

Underwriters Laboratories Inc. (UL) has not tested the performance or reliability of the Global Positioning
System (GPS) hardware, GPS operating software or other GPS-related aspects of this product. UL has only
tested for the explosion, fire, shock and casualty hazards required by the applicable hazardous locations
standards. UL certification does not cover the performance or reliability of the GPS hardware, GPS
operating software or other GPS-related aspects of this product.

UL MAKES NO REPRESENTATIONS, WARRANTIES OR CERTIFICATIONS WHATSOEVER
REGARDING THE PERFORMANCE OR RELIABILITY OF ANY GPS RELATED FUNCTIONS OF THIS
PRODUCT
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