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ACRONYMS AND ABBREVIATIONS

ACGIH American Conference of Governmental Industrial Hygienists
EA EA Engineering, Science, and Technology, Inc.

EPA Environmental Protection Agency

ELUR Environmental Land Usage Restriction

HVAC Heating, ventilation, and air conditioning

IMP Interior monitoring point

LEL Lower explosive limit

LFG Landfill gas

LGM Landfill gas meter

MP Monitoring point

O&M Operation and Maintenance

OA Order of Approval

PID Photo-ionization detector

PPE Personal protective equipment

PPM Parts per million

PVC Polyvinyl chloride

RAWP Remedial Action Work Plan

RCR Remedial Action Closure Report

RIDEM Rhode Island Department of Environmental Management
SHERP Safety, Health, and Emergency Response Plan

SSD Sub-slab depressurization

TLV Threshold limit value

vOC Volatile organic compound
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1. INFRODUCTION

1.1 PROJECT DESCRIPTION

This Operation and Maintenance (O&M) Manual describes O&M procedures for the Adelaide
Avenue High School Indoor Methane Alarm System, the sub-slab depressurization (SSD)
system, the engineered cap, and the restrictive fencing installed at the Adelaide Avenue High
School site (the Site) located at 375 Adelaide Avenue in Providence, Rhode Island.

1.1.1 Background

The Site, owned by the City of Providence (the City), encompasses approximately 4 acres and is

part of the former Gorham Manufacturing Facility. Figure 1 provides a site location map.

Historical Site investigations, deemed complete by the Rhode Island Department of
Environmental Management (RIDEM) in 2006, concluded that polycyclic aromatic
hydrocarbons (PAHs) in surficial soil and volatile organic compounds (VOCs) in soil vapor are
compounds of concern at the Site. A RIDEM-approved Remedial Action Work Plan (RAWP) to
remedy the Site and eliminate potential exposure to these compounds of concern was
implemented at the Site between June 2006 and August 2007. The RAWP included the
following elements: (1) construction of an engineered cap and institution of an Environmental
Land Usage Restriction (ELUR) to eliminate the potential for direct exposure to contaminated
soil by Site users; (2) installation of an active, SSD system to remove potentially harmful soil
vapors from beneath the school building slab, thereby eliminating the potential for such vapors to
enter into the future school building via subsurface vapor intrusion; (3) installation of a
continuous interior methane monitoring and alarm system to monitor methane concentrations in
the school and notify school administrators and other responsible representatives in the event that
elevated methane levels are detected or if there is a failure of the SSD system extraction fans;
and (4) installation, monitoring, and maintenance of a fence designed to prohibit access to areas
abutting the Site that are yet to be fully characterized and/or remediated at the time this O&M

Manual was finalized.

Adelaide Avenue High school Operation and Maintenance Manual
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RIDEM approval of the remedy is documented in an Order of Approval (OA) issued to the City
in June 2006, and in two separate Amended Orders of Approval issued in February and July
2007, respectively. For the purposes of this document, the collective Orders of Approval and
Amendments {copies provided in Appendix A), will be referred to as the Amended OA.
Completion of the RAWP was documented in a Remedial Action Closure Report (RACR) dated
and submitted to RIDEM in August 2007. A copy of the RACR (text and As-Built drawings
only) is provided in Appendix B.

1.1.2 Objective

The objective of this O&M Manual is to provide guidance relative to routine O&M procedures to
ensure efficient, effective, and safe system operation, as well as compliance with system

monitoring requirements specified in the RIDEM Amended OA.

1.2 PERSONNEL REQUIREMENTS AND TECHNICAL ASSISTANCE CONTACTS

This O&M Manual is intended to serve as a general goide for operating and maintaining the SSD
System, the indoor methane alarm monitoring system, and for complying with the various site
inspection, monitoring, and sampling requirements specified in the RIDEM Amended OA. The
information contained within this O&M Manual should be used in conjunction with the
manufacturer’s information and recommendations included in the appendices provided herein.
This O&M Manual does not describe all possible O&M functions in detail, but rather identifies
normal operating procedures. As such, O&M functions should only be performed by authorized

and trained personnel designated by the City.

It is anticipated that a trained technician will be onsite periodically to collect monitoring data and
perform maintenance as needed. Prior to performing work onsite, said personnel should
thoroughly review and familiarize themselves with the contents of this O&M Manual and
appendices. Appendix E contains the names and phone numbers for various technical assistance

contacts familiar with the SSD and methane monitoring systems.

Adelaide Avenne High school Operation and Maintenance Manual
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1.3 MANUAL ORGANIZATION

This O&M Manual describes the recommended O&M of each major component of the $SD

system and methane monitoring system, and is organized into the following sections:

e Section 1 — Introduction

s Section 2 — Remedial Design

¢ Section 3 — Equipment Cut-Sheets and Manufacturer Supplied User’s Manuals
¢ Section 4 — General Operational Guidelines and RIDEM Requirements

¢ Section 5 — Detailed O&M Procedures and Forms

e Section 6 — Disclaimer.

Adeiaide Avenue High school Operation and Maintenance Manual
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2. REMEDIAL DESIGN

2.1 OBJECTIVES

The remedial objective of the RIDEM-approved SSD system is to mitigate the potential
accumulation of VOCs and methane gas from beneath the concrete slab of the existing school
structure in order to eliminate the potential for soil vapor intrusion into the school. The objective
of the interior methane monitoring system is to continuously monitor methane concentrations in
various representative areas of the school building, and to provide notification to school
administrators and other responsible officials in the event that elevated methane concentrations
are detected or if there is a failure of the SSD system. The objective of the engineered cap is to
prevent exposure to compounds of concern identified in site soils. Restricting access to areas
that abut the Site which are still undergoing site investigation and/or remediation activities is the

objective of the fencing installed on the school property.

As-Built Drawings and manufacturer-supplied cut sheets for the engineered cap and the SSD and

interior methane alarm system components are included in Appendix B.

2.2 SSD SYSTEM

The design of the active SSD system proposed for the Site was based upon the U.S,
Environmental Protection Agency’s (EPA’s) guidance for radon gas evacuation systems

as outlined in Radon Prevention in the Design and Construction of Schools and Other Large
Buildings, EPA/625/R-92/016 (January 1993). The SSD system is designed to create a low-
pressure zone (i.€., vacuum) beneath the school structure which will prevent VOCs and methane
(if any) from entering the building through a series of suction fans, subsurface piping, sub-slab
aggregate material, and other design features. Air exhausted from under the slab is released to

the atmosphere above the roof.

Air emission design calculations, based upon soil gas data for the Site collected prior to RAWP

implementation, predicted that no permits and no treatment of the system effluent will be

Adelaide Avenue High school Operation and Maintenance Manual
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required. Air emission samples from the three rooftop suction fans, collected in March 2007
after the SSD system was initially turned on-line and again in June 2007, confirmed that no
RIDEM air permit applicability thresholds were exceeded. Annual sampling of the air emissions

1s required to ensure that no air permit applicability thresholds are exceeded.

Each of the major design components of the SSD system is presented in the following
subsections. Please refer to the As-Built SSD System Drawings in Appendix B for more details

if needed.

2.2.1 Sub-Slab Aggregate Material

An approximate 6-in. layer of aggregate material meeting American Society for Testing and
Materials Size No. 5 specifications or equivalent (approximately 0.5- to 1-in. diameter) was
evenly placed beneath the entire building slab. A 6-mil polyethylene vapor barrier was placed on
top of the aggregate material prior to pouring of the concrete slab to prevent wet concrete from

entering the void spaces in the aggregate layer.

2.2.2 Vapor Suction Pits

A total of eight vapor suction pits were installed beneath the building slab to facilitate
communication throughout the sub-slab aggregate layer. Each suction pit was constructed as a
4-ft X 4-1t X 8-in. deep void area within the aggregate layer in various locations beneath the

school building slab,

2.2.3 Vent Piping

Each suction pit installed beneath the slab is connected via horizontal 4-in. diameter polyvinyl
chloride (PVC) vent pipe to one of three vertical risers extending through the floor slab and
continuing up through the building roof. All piping joints are solvent welded, and ail exposed

riser piping within the school either passes through rooms that students do not have access to

Adelaide Avenue High school Operation and Maintenance Manual
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(e.g., mechanical or electrical rooms) or is located at elevations that render the piping
inaccessible. The three vent piping risers penetrate through the school building roofline and
terminate a minimum of 25-ft. from any outdoor air intake to reduce the potential for SSD

system entry into the building.
2.2.4 Suction Fang

Three in-line suction fans, each capable of providing approximately 500 fi* per minute (cfm) of
air flow at 0 in. of water column static pressure were installed to create negative pressure beneath
the building and exhaust potential sub-slab vapors to the atmosphere. The fans were installed in
line with the roof top vent piping via rubber sewage pipe connectors to facilitate proper sealing,
quiet operation, and fan maintenance/replacement activities (if needed). The fans were installed
on the roof to eliminate the potential adverse effects caused by piping leaks, if any, on the
exhaust side of the fans. The SSD system includes electronic controls on each suction fan which
are tied into a warning notification light, audible alarm, and an auto dialer to notify responsible
personnel if a significant reduction in airflow has occurred at any of the fans (i.e., system
operational problem). The system warning light, andible alarm, and auto dialer are located in the

school administration office area,
2.2.5 System Monitoring and Sampling Locations

Multiple representative monitoring and sampling locations have been installed at the Site within
the sub-slab region, the building interior, and on the rooftop of the school building. These

monitoring and sampling locations are discussed in the following subsections.
2.2,5.1 Sub-Slab Monitoring/Sampling Lecations

A total of eleven representative monitoring/sampling points were installed beneath the school
building. Eight of the monitoring points, labeled MP-1 though MP-8 on the As-Built SSD
System Drawings in Appendix B, consist of 10-20 ft. of 1-in. diameter PVC piping extending
from grade just outside of the school building into the aggregate layer beneath the building, and

Adelaide Avenue High school Operation and Maintenance Manual
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are terminated with a 2-ft length of PVC screen wrapped in fabric filter to facilitate vapor
monitoring and/or sampling. A bolt-down, gasketed, protective road-box was installed over each
of these eight monitoring points flush within the concrete or landscaped arcas surrounding the
school building. Three of the monitoring points, labeled IMP-1 through IMP-3 on the As-Built
SSD System Drawings in Appendix B, were installed through the concrete slab at various
interior locations within the school structure. Each of the interior monitoring points consists of
an 8-inch stainless steel, recessed, sealed probe finished with a bolt-down, gasketed, protective

enclosure.

2.3 INDOOR METHANE MONITORING SYSTEM

The indoor methane monitoring system includes eight continuous methane monitoring locations
located throughout the first floor of the school building. Each sensor is electronically connected
to a controller equipped with a battery backup feature, visual warning notification light, an
audible alarm, and an auto dialer in the school administration area. The continuous methane
sensors are equipped to trigger an alarm notification at the controller when the concentration of
methane gas at any of the sensors is equal to or greater than 500 ppm or | percent of the methane
LEL for a period of approximately 1.5 consecutive minutes. In the absence of OSHA standards
regarding permissible methane exposure limits, this sensor setting was selected based upon the
threshold limit value (TLV) guidance established by the American Conference of Governmental
Industrial Hygienists (ACGIH). The ACGIH TLV for methane (2 percent LEL or 1,000 ppm) is
a guideline regarding the safe levels of exposure to methane from various hazards found in the
workplace. A TLV reflects the level of exposure that a typical worker can experience without an
unreasonable risk of disease or injury. A sensor setting of one-half the ACGIH TLV (1 percent

LEL or 500 ppm) was selected to afford a significant measure of additional Site safety.
2.4 ENGINEERED CAP
The engineered cap consists of the following layers: 1) closure cap subgrade; 2) geosynthetic

fabric filter layer (for some landscaped areas); 3) protective cover soil; 4) vegetative cover; and

5) Site improvements. These cap components are more fully described below, in order of

Adelaide Avenue High school Operation and Maintenance Manual
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ascendance above the native site soils. Cross-section details of the engineered cap are included

on the As-Built Drawings provided in Appendix B.

2.4.1 Closure Cap Subgrade

A closure cap subgrade was prepared from the existing site grade to create adequate storm water

drainage for the Site and serve as a suitable base for other components of the closure cap systen.

2.4.2 Geosynthetic Fabric Filter Layer

A geosynthetic fabric filter layer (ProPex 4510) was placed above the closure cap subgrade and
below a protective soil cover for virtually all landscaped areas of the site to prevent human
exposure to impacted soil. The only landscaped areas where fabric was not installed beneath the
protective soil cover were areas where a minimum of 2-feet of clean fill was installed. These
areas include the landscaped island within the pavement in front of the school building, a
landscaped area near the school’s southwest corner, and the landscaped areas in the northern

portion of the Site where RIDEM required 2-feet of clean fill.

2.4.3 Protective Cover Soil Layer/Vegetative Cover

The protective cover soil layer of the closure cap system, also commonly termed the vegetative
support soil layer, consists of a minimum of 2-ft. of certified clean fill material or equivalent in
all areas of the site, and a minimum of 2-ft. of clean soil in all areas known or suspected to be
subject to the RIDEM Rules and Regulations for Composting Facilities and Solid Waste
Management Facilities (Solid Waste Regulations), and under the jurisdiction of RIDEM’s Solid
Waste Program. One foot of clean fill material over the approved geosynthetic fabric filter layer,
4-in. of concrete or asphalt over 6 in. of appropriate clean fill/gravel base, or the concrete
building slab over 6-in. of gravel aggregate are all considered to be the “equivalent” of 2-ft. of
clean fill for this project. The upper 4 — 8 in. of the soil layer consisted of organic topsoil (i.e.,

loam) to support vegetation.

Adelaide Avenue High school Operation and Maintenance Manual
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2.4.4 Site Improvements

The Adelaide Avenue School development includes extensive non-landscaped areas containing
the school structure, paved roadways, paved walkways, and paved parking areas. Asphalt areas
include a minimum of 6 in. of appropriate base coarse fill material covered with a minimum of 4
in. of bituminous asphalt (combined binder and wearing course). Concrete pavement areas
include a minimum of 4 in. of poured concrete over a minimum of 6 in. of appropriate base
coarse material. An active sub-siab venting system, consisting of a network of suction fans,
piping, and suction pits designed to create a negative pressure beneath the school, was installed
beneath the building structure. The school’s concrete slab foundation serves as the cap beneath
the school.

2.5 RESTRICTIVE FENCING

At the time that the Site remedy was being implemented, abutting areas to the north and west of
the Site were still undergoing site investigation and/or remediation under the jurisdiction of
RIDEM. Therefore, an 8-ft. high chain link fence was erected along the entire western property
boundary and upgradient of/parallel to the Site’s northern boundary to restrict access to these
abutting areas. The fencing running east-west upgradient of and parallel to the Site’s northern
boundary ties into previously installed off-site restrictive fencing just beyond the Site’s northeast

property corner.

Adelaide Avenue High school Operation and Maintenance Manual
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3. EQUIPMENT CUT-SHEETS AND USER’S MANUALS

The following equipment cut-sheets and/or user’s manuals associated with the installed site

remedy or with routine O&M currently performed at the Site are provided in Appendix C.

e Geosynthetic fabric filter layer (ProPex 4510).

¢ In-line suction fans (Fantech FR250).

e Methane sensors/detectors (DOD Technologies PS-7).

¢ Methane monitoring system controller (DOD Technologies PS-7000).

¢ Monitoring system auto dialer (United Security Products, Inc. Model AVD-45 B).
¢ Landfill gas detector (Landfill Control Technologies Model GEM-500).

¢ Photoionization detector (RAE Systems Model ppbRAE).

All personnel required to perform O&M or site compliance monitoring and sampling should read
the manufacturer’s specifications and User’s Manuals carefully and familiarize themselves with

all applicable system component O&M requirements specified therein.

Adelaide Avenue High school Operation and Maintenance Manual
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4. GENERAL OPERATIONAL GUIDELINES AND RIDEM REQUIREMENTS
4.1 SSD AND INTERIOR METHANE SYSTEMS

Although the SSD and interior methane monitoring systems are primarily independent of each
other, both systems are tied into the auto dialer feature of the remedial design, and the majority
of routine O&M for both systems is performed concurrently. Therefore, both systems are

discussed together in this section.

The SSD system and the interior methane monitoring system are based upon designs with little
or no maintenance requirements. In addition, safety mechanisms (auto dialer, audible alarm,
etc.) are in place to notify school administrators and other responsible officials in the event that
either of the three roof-top fans experiences a mechanical failure or in the event that elevated

methane concentrations are detected within the school.

A spare fan was been procured at the start of SSD system operation to minimize down time if a
roof-top fan replacement is necessary. Should one of the roof-top fans fail, the replacement fan
will be installed as soon as possible to maintain the integrity of the system, and sub-slab vacuum
measurements at each of the eleven sub-slab monitoring points wiil be performed to identify
potential areas where negative pressures may have become compromised and indoor areas where
supplemental precautionary air sampling may be prudent. In the event that the spare fan is put
into operation, a new spare should be procured as soon as possible to minimize future down time
in the event that another fan replacement is required. The spare fan is to be clearly labeled and

stored in first floor maintenance office of the school.

A series of eight methane sensors continuously monitor the air quality at various locations
throughout the first floor of the school building for methane. Each sensor is equipped with an air
filter element that should be replaced a minimum of once every six months. In accordance with
a recommendation made by the methane sensor vendor who installed the system, these filter
elements are currently scheduled to be replaced by EA (City’s environmental contractor) on a

quarterly schedule. A spare sensor was been procured at the start of interior methane monitoring

Adelaide Avenue High school Operation and Maintenance Manual
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system operation to minimize down time if a sensor replacement is necessary. Should one of the
sensors require replacement, the replacement sensor should be installed as soon as possible to
maintain the integrity of the system, and interior methane measurements via hand-held
monitoring equipment within the area affected by the failed sensor(s) should also be performed
to ensure that elevated methane is not present in the area. In the event that the spare sensor is put
into operation, a new spare should be procured as soon as possible to minimize future down time
in the event that another sensor replacement is required. The spare sensor is to be clearly labeled

and stored in the first floor maintenance office of the school.

There are no periodic maintenance requirements specified for the methane system controller, and
all remaining components of the SSD and methane monitoring systems consist of valves, piping,
and tubing with no specific service requirements, although periodic inspections will be

performed along with any necessary repairs/replacements by appropriate personnel.

Any unintentional shut-downs to either of the systems are to be reported to RIDEM and

documented in accordance with the protocol detailed in Section 5.1.4 of this O&M Manual,

4.2 RIDEM ORDER OF APPROVAL O&M REQUIREMENTS

The RIDEM Amended OA (refer to Appendix A) includes the following monitoring and
sampling requirements. Please note that the following list is not intended to be a comprehensive
list of all requirements outlined in the Amended OA. The responsible City officials or
designated party should read the RIDEM Amended OA carefully and familiarize themselves

with all requirements specified therein.

¢ Continuous methane monitoring at various locations within the first floor of the school

building,

¢ Periodic methane and VOC monitoring with hand-held instrumentation at all 11 sub-slab
vapor points, 8 indoor sampling locations, and 3 roof-top fan effluent sampling locations.

In addition, periodic sub-slab vacuum measurements (via magnehelic gauge), and air

Adelaide Avenue High school Operation and Maintenance Manual
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velocity measurements at each roof-top fan location (via anemometer) will be performed.
The monitoring frequency for these parameters at the time this O&M Manual was

finalized is once per month.

¢ With respect to air sampling, the Amended OA requires that monthly VOC sampling be
completed at 4 of the 11 sub-slab monitoring points (2 interior and 2 perimeter locations,
selected on a rotational basis such that each location is sampled at an equal frequency)
and all eight of the indoor air sampling locations. One ambient air sample will also be
collected from outside the school building during each sampling event. In addition, on an
annual basis, air samples from each of the three roof-top fans will be collected to
calculate cumulative emissions from the SSD system and determine if treatment,

permitting, or registration of the system is required.

e Specific procedures (refer to Section 6[e]{vi through viii] of the RIDEM Order of
Approval provided in Appendix A) for responding to Action Level exceedances and
equipment shutdowns (intentional and unintentional), and for providing verbal
notification to RIDEM, follow-up written documentation, and appropriate responses to

re-establish compliance and protect human health and the environment.

e Preparation and submission of quarterly air monitoring reports.

e Any deficiencies in the engineered cap shall be immediately reported to RIDEM and
shall be repaired within 14 days, and documentation summarizing the repairs shall be

submitted to RIDEM within 5 days of completion of the repairs.

The RIDEM Action Level exceedences that require specific responses by the City of Providence

are summarized below:

e Within the school building, the methane Action Level is 1% of the methane LEL.

Adelaide Avenue High school Operation and Maintenance Manual
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¢ Under the school building, the methane Action Level is 10% of the methane LEL.

e  Within the school building, the VOC Action Levels are the State of Connecticut Draft
Proposed Residential Target Air Concentrations with the exception of those compounds
for which alternative Action Levels have been established — please refer to the Amended

OA for a listing of the VOCs for which altemative Action Levels have been established.
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5. DETAILED O&M PROCEDURES AND FORMS
5.1 SSD AND INTERIOR METHANE MONITORING SYSTEM O&M
System O&M should only be performed by qualified and authorized employees or
representatives of the City of Providence. Prior to performing system O&M, the individual(s)
should read this O&M Manual, including all appendices.
5.1.1 SSD System
During SSD system O&M, the following data should be routinely collected. The data should be
recorded on the System O&M Form included in Appendix D. These forms should be included in
quarterly status reports furnished to RIDEM.

¢ General status of the SSD System (e.g., roof-top fans on-line, off-line, etc.).

¢ The roof-top fan vacuum gauge readings, air velocity measurement, effluent VOTC

concentration, and effluent %LEL reading.
5.1.2 Interior Methane Monitoring System
During O&M of the interior methane monitoring system, the following data should be routinely
collected. The data should be recorded on the System O&M Form included in Appendix D.

These forms should be included in quarterly status reports furnished to RIDEM.

¢ General status of the methane system controller and each of the methane sensors (e.g.,

on-line, off-line, etc.).

¢ Integrity of each of the sensor fittings located within the various rooms where the indoor

methane is continuously monitored.

Adelaide Avenue High school Operation and Maintenance Manual
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e Methane sensor reading from each of the eight sensors.

s Date of last filter element replacement and whether a replacement is being made during

the current O&M visit.
5.1.3 Air Monitoring and Sampling

During air monitoring and sampling activities at the site, the following data should be recorded
on the System O&M Form included in Appendix D. These forms should be included in
quarterly status reports furnished to RIDEM.

¢ For indoor air monitoring and sampling:

o The location of the monitoring/sampling (i.e., gymnasium, Room 118, etc.).

o Status of HVAC system operation and any observations within the
monitoring/sampling locations that may impact the monitoring/sampling results.

o Calibration information for field instrumentation being used, as applicable.

o VOC and methane monitoring readings. In the event that the RIDEM Action
Level for methane inside the Site building (1% LEL) is exceeded, the individual
performing the O&M should recheck the %LEL with the field instrament. If the
data still exceeds the action level, the %LEL should be rechecked again after the
instrument’s calibration is verified or the instrument is re-calibrated. Ifthe
instrument is functioning properly, is properly calibrated, and the %LEL still
exceeds 1%, then the data should be recorded on the System O&M Form and the
necessary requirements outlined in the RIDEM Amended OA (notify RIDEM
orally and in writing, take steps to address the non-compliance, etc.) should be
followed.

o During air sampling events, record the appropriate data in accordance with the

analytical laboratory procedures applicable to the type of sampling being
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completed. For example, for summa canister sampling for VOC analysis, record
the summa canister and flow controller identification numbers, the sampling start
time and initial canister vacuum, and the sample collection end time and canister
vacuum. Secure the sampling locations such that no interferences or interruptions
to the sampling procedure occur. In the event that any sampling interferences or
interruptions do occur, document the event on the &M Form. Summa canisters
are to be placed within the various sampling areas inside the school such that the
sample air intake is located approximately 2-ft above the floor level. Complete
the sampling in accordance with the laboratory protocol that is specific to the type
of sampling being performed. Complete the laboratory chain-of-custody and
submit the samples to the analytical laboratory in accordance with laboratory

protocols.

¢ For sub-slab air monitoring and sampling:

o The location of the monitoring/sampling (i.e., MP-1, IMP-2, etc.).

o Status of the SSD System.

o Any observations within the monitoring/sampling locations that may impact the
monitoring/sampling results.

o Calibration information for field instrumentation being used, as applicable.

o Sub-slab vacuum measurement within the monitoring/sampling location.

o Immediately prior to sample collection, record VOC and methane concentrations
utilizing field instrumentation. For perimeter sub-slab monitoring/sampling
locations only, ensure that the PID and landfiil gas analyzers are applied to each
monitoring/sampling point for approximately 7-10 minutes to obtain
representative sub-slab data. Because the interior monitoring points are only 8-
inches long and penetrate directly through the slab, representative sub-slab data is
immediately obtainable and therefore there is no need to extract air for the same
length of time. In the event that the RIDEM Action Level for methane beneath
the Site building (10% LEL) is exceeded, the individual performing the O&M

Adelaide Avenue High school Operation and Maintenance Manual
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should recheck the %LEL with the field instrument. If the data still exceeds the
action level, the %LEL should be rechecked again after the instrument’s
calibration is verified or the instrument is re-calibrated. If the instrument is
functioning properly, is properly calibrated, and the %LEL still exceeds 10%,
then the data should be recorded on the System O&M Form and the necessary
requirements outlined in the RIDEM Order of Approval (notify RIDEM orally
and in writing, take steps to address the non-compliance, etc.) should be followed.

o Immediately after VOC and methane monitoring, connect the air sampling
canister to the sampling port via Teflon tubing and commence with sample
collection.

o During air sampling events, record the appropriate data in accordance with the
analytical laboratory procedures applicable to the type of sampling being
completed. For example, for summa canister sampling for VOC analysis, record
the summa canister and flow controller identification numbers, the sampling start
time and initial canister vacuum, and the sample collection end time and canister
vacuum. Secure the sampling locations such that no interferences or interruptions
to the sampling procedure occurs. In the event that any sampling intetferences or
interruptions do occur, document the event on the O&M Form. Complete the
sampling in accordance with the laboratory protocol that is specific to the type of
sampling being performed. Complete the laboratory chain-of-custody and submit

the samples to the analytical laboratory in accordance with laboratory protocols.

e For ambient outdoor air monitoring and sampling:

o The location of the ambient monitoring/sampling.

o Weather conditions, including wind direction and approximate speed,
temperature, and precipitation.

o Calibration information for field instrumentation being used, as applicable.

o Ambient VOC and methane monitoring readings.
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o During air sampling events, record the appropriate data in accordance with the
analytical laboratory procedures applicable to the type of sampling being
completed. For example, for summa canister sampling for VOC analysis, record
the summa canister and flow controller identification numbers, the sampling start
time and initial canister vacuum, and the sample collection end time and canister
vacuum. To the extent possible, secure the sampling location to prohibit potential
interferences to the sampling procedure such as nearby cigarette smoking, vehicle
idling, etc. In the event that any sampling interferences or interruptions do occur,
document the circumstances on the O&M Form. Complete the sampling in
accordance with the laboratory protocol that is specific to the type of sampling
being performed. Complete the laboratory chain-of-custody and submit the

samples to the analytical laboratory in accordance with laboratory protocols.

¢ For roof-top fan air monitoring and sampling:

0 The identification number of the roof-top fan being monitored/sampled.

o Calibration information for field instrumentation being used, as applicable.

o Operational status, vacuum gauge reading, air velocity measurement, and
VOC/methane monitoring readings.

o During air sampling events, record the appropriate data in accordance with the
analytical laboratory procedures applicable to the type of sampling being
completed. For example, for summa canister sampling for VOC analysis, record
the summa canister and flow controller identification numbers, the sampling start
time and initial canister vacuum, and the sample collection end time and canister
vacuum. Secure the sampling locations such that no interferences or interruptions
to the sampling procedure occurs. In the event that any sampling interferences or
interruptions do occur, document the event on the O&M Form. Complete the
sampling in accordance with the laboratory protocol that is specific to the type of
sampling being performed. Complete the laboratory chain-of-custody and submit

the sampies to the analytical laboratory in accordance with laboratory protocols.
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5.1.4 Requirements For Responses to and Recording of Unintentional System Shut-

Downs

In the event that either the SSD or interior methane monitoring system shuts down
unintentionally, the audible alarm will notify school administrators and the auto dialer installed
within the methane monitoring system control panel will notify the City’s environmental
contractor and maintenance company. In the event of an unintentional system shut-down, a
response as soon as possible should be made by authorized personnel familiar with system O&M
(e.g., environmental consultant). An initial determination regarding potential safety concerns
must be made, and the authorized responder should troubleshoot the system by following the

procedures outlined below:

¢ Record the date, time, and description of the problem that caused the system to shut

down.

e Inspect the system components for any signs of damage, vandalism, or operational

problem.

¢ Ifrequired, refer to the troubleshooting and/or system maintenance sections within the

appropriate User’s Manuals for the respective systems.
¢ [frequired, initiate replacement of system components.

e Document any system repairs and/or adjustments as required and clear any system alarm

conditions from the control panel.

¢ Ifrepairs/adjustments can not be made, or if the problem(s) can not be identified, do not
attempt to restart the system. Contact the appropriate entity (environmental consultant,
equipment supplier, equipment manufacturer, electrician, etc.) for technical assistance. A

table of technical assistance contacts is provided in Appendix E.
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¢ Record a description of the failure including the cause (if known) and steps taken to
correct the failure and reduce or eliminate the likelihood of the failure repeating itself on
the Methane Alarm Report/Unintentional System Shut-Down Form provided in
Appendix D.

e Fulfill the oral and written notification requirements to RIDEM, and follow—up repairs, if

necessary, as stipulated in the Amended OA (refer to Appendix A).

3.1.4.1 Specific Requirements For Responses to Interior Methane Alarm

Methane is an odorless gas and is lighter than air. Methane can displace oxygen in confined
areas, resulting in an oxygen-deficient atmosphere. Methane is considered an asphyxiant at
extremely high concentrations and can displace oxygen in the blood. Methane can explode at
concentrations of 50,000 ppm or more. The Occupational Safety and Health Administration
(OSHA) has no permissible exposure limit for methane, but the National Institute for
Occupational Safety and Health's (NIOSH) maximum recommended safe methane concentration
for workers during an 8-hour period is 1,000 ppm (2% LEL). OSHA does however state that a
level of 10% LEL requires building evacuation. Conservatively, the indoor methane sensors are
calibrated to trigger an audible alarm if they detect methane at a concentration that exceeds 50%
of the NIOSH recommended safe methane concentration or 500 ppm (1% LEL). Therefore, in
the event that elevated methane concentrations are detected within the school building as
indicated by the audible (horn) and visible (blinking light) alarm or via routine monitoring
activities, the following procedure should be implemented by the environmental consultant on
behalf of the City:

First and foremost, it is imperative that health and safety of building occupants be considered
the most important factor when evaluating the possible responses to an indoor methane alarm
provided below. If, for any reason, a serious threat to human life is known or suspected within
the building, building evacuation procedures and notification of the local fire department by
dialing “'911" should be initiated. The fire department will make a determination relative to the

building conditions and whether or not occupancy can resume.
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Notify RIDEM immediately of all alarm incidents, unless such alarm was caused as a
result of routine and intentional O&M (e.g., system calibration or testing). Provide
RIDEM with a summary of alarm conditions if known, the steps taken to protect human
health (i.e., additional monitoring, etc.), and the steps taken or scheduled to be taken to
investigate and correct the condition(s) that caused the alarm. Submit a written
notification that includes the above information to RIDEM within seven (7) days of the

alarm incident at the following address:

Mr, Joseph T. Martella II, Senior Engineer
RIDEM - Office of Waste Management
235 Promenade Street, 3™ Floor

Providence, RI 02908-5767

Based upon the information available, evaluate site safety conditions and determine if
notification to the local fire department is warranted. The following decision matrix is
designed to assist the City and/or their environmental consultant in determining the
appropriate response. As it is not feasible to present all potential scenarios thai could
result at the Site with respect to the methane alarm system, this matrix should only be
used as a tool to assist the City and/or their environmental consultant in responding to an

indoor air methane alarm.

1f Indoor Methane Sensor Concentrationis ... Then ...

Less than 1% LEL No response required.

Greater than 1% LEL but less than 2% LEL Continue to monitor sensors, contact
environmental consultant to confirm
that auto dialer notification was
received, develop and implement
steps to correct the problem, notify
RIDEM per Amended OA.
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Greater than 2% LEL but less than 10% LEL Continue to monitor sensors, contact
environmental consultant to confirm
that auto dialer notification was
received, continuously evaluate site
safety, develop and implement steps
to correct the problem, notify
RIDEM, evacuate building
occupants if greater than 2% persists
for 8 or more continuous hours.

Greater than or equal to 10% LEL Immediately evacuate building and
notify local fire department via
“911”. Once building occupancy is
allowed to resume, continue to
monitor sensor concentrations,
contact environmental consultant for
guidance, continuously evaluate site
safety, develop and implement steps
to correct the problem, notify
RIDEM.

» Fully document the incident on the Methane Alarm Report/Unintentional System Shut-
Down Form (copy provided in Appendix D).

52 Engineered Cap and Restrictive Fencing Inspections

As previously discussed in Section 2.4, the remedy for the Site includes an engineered cap and
restrictive fencing along the northern and western Site boundaries to prohibit access to
contamination below the Site or at adjacent locations yet to be fully investigated or remediated.
Routine inspections of the cap and fencing to document their integrity and to repair any noted
deficiencies are required. Therefore, during each routine site visit made to perform system
O&M, the following inspections should occur with the findings documented on the System
O&M Form (copy provided in Appendix D). Furthermore, in accordance with Item 19(h) of the
Amended OA, RIDEM should be notified immediately upon discovery of any deficiencies in the
cap or fencing, repairs should be completed within fourteen (14) days, and documentation
summarizing the repairs should be submitted to RIDEM within five (5) days of completion of the

repairs.
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» Inspect the condition of all asphalt and concrete paved surfaces, taking note and

photographs of areas with cracks, sinking, or other visible signs of compromised cap

integrity (if any).

¢ Inspect all landscaped areas, taking note and photographs of areas of compromised cap

integrity (if any).

¢ Inspect the northern and western fence lines, taking note of any areas of damaged or

vandalized fencing which compromise the fencing integrity (if any).

Please note that the soil management plan (SMP) included in the ELUR for the Site must be
adhered to if any engineered cap/fencing repair work involving the disturbance of native site

soils beneath the cap is required.
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6. DISCLAIMER

The mtent of this O&M Manual is to provide an overview of the remedial design implemented at
the Site, equipment specifications, manufacturer's recommended maintenance requirements,
RIDEM requirements, and recommended system operation, monitoring, inspection, and
maintenance procedures. This O&M Manual is not designed or intended to be a comprehensive,
all-inclusive manual detailing all applicable Site related topics. In addition, this O&M Manual
does not provide, nor is it intended to provide personnel with all specific protection standards or
mandatory safety practices to be followed while O&M activities are being performed.

Therefore, EA assumes no liability resulting from the intentional or unintentional use or misuse

of this manual or any of the attached appendices by any other individual or entity.
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RIDEM Order of Approval and Amended Orders of
Approval
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DIEPARTMENT OF ENVIRONMENTAL MANAGEMENT

235 Promernade Strest, Providence, BRI 020048.5787 T 4012224487

Jume 9, 206
CERTIFIED MAJFL

Alan Sepe, Acting Diirector
Department of'Public Properties
City of Providence

28 Dorrance Street

Providence, BRI 02903

RE:  Order of Approval, Proposed Providence Public School Site - Parcel B
Formerly a portion of the Gorhan/Textron Dump site, 333 Adelaide Avenue, Providenve
City of Providence Tax Assessor’s Office Plat 51, Lot 323, Parcel B
Case Mo, 2005-029 (Formerly part of Case No, 97030}

Dear Mr. Sepe:

Enclosed please find the Order of Approval (Orders for the praposed remediation plarn for the above
referenced facility. Please review the stipulations of this Order thoroughly t© ensure VO
comphance with the requirements. This Order places primary responsibility for the construciion,
operation, maintenance and monitoring of the approved Remedial Action Work Plan (RAWPY on
the City of Providence (City). In order fo enable the Department to monilor the City’s comphance
with the RAWP, the Order requires the City to netify the Department of any condition that is non-
comphant with the Order or that constindes ap interruption of the RAWP. In order to mainisin
compliance with the Order and the RAWP, the Chy’s responsibilitics under the Order necessarily
include the respansibility to respond to and correct non-compliant conditions in a timely, proactive
and professional manner that minimizes noncompliance with the Order and RAWF, and protects
human health and the environment. '

Please notify this office 48 hours prior to the beginning of any work related to the remediation of the
property. I you have any questions regarding this matter, please comtast me at {401} 2222797
%7109,

This Ovder shall be recorded in the lnd evidence records of the City of Providence as recuired by
law, and a recorded copy must be retumed to the Department within 7 days of recording,

Sincerely,

i

Y/
ffw A
Joseph T Martella I
Semor Engmeer, Office of Waste Management

Bad 0% post-consisemer ey
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Ferrence D, Gray, P.E. Assistany Director, RIDEM/AWAC
Leo Hellested, P.E., Chief, RIDEMAYWM

Kelty I. Owens, RIDENMAQOWS

Brian Wagner, Esq., RIDEM/GLE

Christopher Walusiak, RIDEM/OWM

Douglas McVay, RIDEM/GAR

Barbars Morip, RIDEM/CAR

Ir. Rebert Vardersiice, PBED, RIDOH

Hon, Bavid M. Cizilline, Mayor, Cily of Providence
Senator Juan M. Pichardo, District 2 '
Representative Thomms Slater

Providence City Councilman Renald Aflen

Jobm 1. Lomberdi, City of Providence

Thomas Deller, Uity of Providence

Mary MeClure, President -~ Providence Schoo! Bd.
Sgra Rapport, Bsg,, (City of Providence

lames Ryan, By, PR&ENH

Pater M, Grivers, BA

Gregory L. Simpson, Textvon

Gerald Petos, Esq., Hinldey Allen

Steven Fischbach, Heq, RILS

Kaight Memorial Library - Project Repository
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RHODE ISLAND DEPARTMENT OF ENVIRONMENTAL MANAGEMENT
in the matter of Remedial Action Approval at: Case No. 2005479
Proposed Providence Public School Sife - Parcel B

{Formerly a portion of the Gorham/Textron Dumyp site)
333 Adelaide Avenue, Providence, Ri, Plat 51, Lot 323 {the Site)

DR f‘i}“R Ol APPROVAL

In the above entitled matier wherein (he fbllowing documents have been filed by or on behalf of the
City of Previdence (City), in its capaeity #s owner and Responsible Party for the
remediation of property located at 333 Adelzide Avenue, Providence, or are otherwise on
recard with the Rhode Island Depattment of Environmental Managerment (the Department):

i. Remedial Action Work Plan, Former Gorham Manufaciuring Facilitv, Parcel B,  Adelaide
Avenue, Providence, Rhode Island (RAWPY, prepared by A Engineering, Science, and
Technology, Inc. (EA), dated April 2006, received April 26, 2006;

2. Electronic mail from EA to the Department, Re: Gorham ... Proposed Indoor Air Sampling,
dated April 28, 2006;
3. Department Commen: Letter, Re: Remedinl Action Work Plan Comments - Proposed

Providence Public School Sie, (Formerd Gorham Textron Dump Property, 333 Adelaide
Avemue. Parcel B. Providence. Uity of Providence Tax Assessor’s Office Plat 51 Lot 323,
Pareel B, Case No. 2005-029 (Formmerly part of Case No. 97-030%, dated May 23, 2006,

4. Besponse to RAWP Comments, Former Gerbam Manufacturing Facility, Parcel B, 333
Adelaide Avenue. Providence, Rhode Island, Case Na. 2005-029, prepared by EA, dated May
25, 2806,

5. Letler from HA to the i}&gmmmi::zm Re: Draft ELUR for Parcel B Former Gotham
Manuihuurim: Facility, Parcel B, 333 Adelaide Avenue, Providence, Rhode Island, Case No,

7-030 (Including Case No. 2005029 and Case No, 2005-059), including a drafl copy of the
pmp%sd Envirommental Land Usape Restriction, debivered in PIOF format via esmail, dated
Jupe 7, 2006 and

6. Letter from Mark V. Dunham, Chisf Financial Officer, Providence School Department, Re:
Response to RAWP Comment No. 6, Former Gorhare Manufachrine Facility, Paresl B, 333
Adelaide Avenue, Providence. Rhode Island, Case No. 2005029, dated June 6, 2006, received
via facsimile machine on June §, 2086,

Subject to the conditions herein, these documents fulfiil the requirements of Section 9.00
{Remedial Action Work Plan) of the Department's Rules and Repulations for the Investigation and
Remediation: of Havardous Materials Releases (Remediation Resulations), as mnended F February 74,
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OROER OF APPFROVAL CARE N3 20058
Proposed Public Schoot Site. 133 Adelaide Avenue, Prosirdene, RE

2004, and describe a plan to remediate existing contamination pursuant to 73-19.14-1 et seq. and
Department's Remediation Regulations, amended February 24, 2004 in acoordance therewith,

This Order of Approval (Order) places primary responsibility for the construction, operation,
maintenance and monitoring of the approved Remedial Action Work Plan {(RAWP} on the City. In
order to enable the Department to monitor the Civ's compliance with the RAWP, the Order
requires the City to notify the Department of any condition that is non-comphant with the Order or
that constituies an inferruption of the RAWP and to teke immediate action to correct the non-
compliant condition. In order to maintain compliance with the Order and the RAWP, the City's
responsibilities vader the Order necessarily include the responsibility to independently and
proactively respond to and cotrect nor-cornpliant conditions in a timely manner,

As the responsible party and performing party, the City is expected to implement the RAWP serni-
gutoromously; Le. with Department oversight bui withow! the need for constant Department
direction or approval of the City’s activities. The City is also responsible for promptly addressing
non-compliant site conditions (e:g, equipment malfunctions or execeedances of established
contarminant limits). Upon identifying @ny non-compliant condition, the City 1 expected to act
accordingly to develop and implement an appropriate response to re-establish compliance, The
City's response(s) to non-compliant ecnditions must be implemented in an expeditious and
professional mammer that minimizes nonscompliance with the Order and RAWE, and protects
human health and the environment.

J 18 the Department’s intent that this Order implement clear and specific tmelines for deliverables
that must be met by the City with respect to the on-site motitoning, reporting and eperation &
mEntenance requircments necessary to maintain tie Remedy in a state of comphance. Upon
consideration thereof, and in accordance with Rule 10.] (Remedial Action Approvals) of the
Remediation Regulations, the Department conditiopally approves said RAWYP dhrough this Order,
provided that:

i) Al work, operations, activities and schedules shall be performed in accordance with the tsrms
and conditions of this Order, the Department approved RAWP, and all other appiicable
federal, state and local laws and megelations.

2y The City shall prepare and distribute & community notice o the residemts in the reservoir
wiangle neighborhoed and to other Inferssted parties (e.g. community groups and local
elected officials). The notice shall be printed in English and Spanish and shall include an
estimated schedule for remedial aciivities and construction, & brief description of the work 1o
be performed and the precautions to be taken o protect the corapmunity, and relevant contact
mformation for the City and s on-site contractors {name, phone, e-mail . ete) for
questiens and complaints.

3} Work shall be initiated at the Site within thirty (30) days of receipt of this Order.
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Proposed Public School Site, 333 Adelaide Avenus, Provitlence, R

4} No hazardous waste shall be accepted from any off-site sources for treatment or disposal af the
Site.

3) Sampiing and analysis of all media nvolved in the Remedial Action shall be conducted n
accordance with the requirements of the RAWT and this Order.

&) The Site remedy as described in the RAWP shall incorporate the following

ab All work, operations, and activities shall be performed to ensure the applicable remedial
objectives for the site are achieved for afl hazardous sabstances at the site, so as to manage
actual or potential risks to hwman health and the environment,

b} Encapsulation of all regulated site soils through the installation of Department approved
engincered controls (including the building foot print, side walks, asphait parking areas,
landscaped areas, or other engineered caps). A Departmeni approved engineered comtrol
shall cover every portion of Parcel B up to the “barrier to prevent access fo the Park
Parcel” described in the March 29, 2006 Superior Court Consent Order (Parcels B & C).
All engineered controts shall provide a level of protection equivalent to 2 minimem of
two feet of clean soil. Any additional proposed engineered contra! design, not previously
described in the RAWP and approved through this Order, must be submitted to the
Department for approval prier to instatlation. Engineered control caps consigting of
conerete pavement or walkways shall be completed with a minimum six (6 inch base of
appropriate clean material covered with 2 minhmum of four (4) inches of concrete, Adl
engineered controls over areas known or suspected to be subject to the Solid Waste
Reguiations, and- under the hwisdiction of the Solid Waste Program, shall consist of a
minimum of two feet of clean soil. All regulated site soils and engineered controls shail
be subject to an Eonvironmental Land Usage Restriction (ELUR).

¢f Construction, installation, maintersnce and comtinuous operation ef an active sub-siab
ventilation (SSV) system designed to extract soil vapor from under the building, and to
prevent the accumnulation andior buildup of methane gas or volatile organic compounds
(VOUs}), and to ensure levels of methane and or VOCs are maintained below applicable
“Action Levels” The SSV system shall also be squipped with an alarm systerm, and
system operation and maintenance will include periedic monitoring of methane and VOC
levels below the building, within the bullding, and in the extracted soil vapor.

d) Following the installation of the sub-slab ventiintion sysiem, its proper operation shall be
tested fo demonstrate compliance with the Department approved performance critesia in
the final RAWP, and to verify actual emission values, s order to determine if treatment, a
permit, or registration for the 88V system is required under the Department’s Office of Adr
Resources (GAR) Ar Pollution Control (APC) Regulation No. 6.
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e} Implementation of a long temm vapor and amr-meonitoring prograrn safficient to ensure site
conditions sre maintmined in eompliance with the applicable remedial objectives.  Said
monitoring pregram shall include &l o minimum:

i) Incorporation of remedial “Action Levels™ as follows:

(1) Within buildings, the remedial Action Level shall be | percent of the methane lower
explosive limit (LEL).

{2) Under buildings, the remedial Action Level shall be 10 pereent of the methane LEL.

(3} The remedial Action Level for VOCs shall be the Comnecticut Residential Proposed
Target Indoor Air Concentrations {TACs). An appropriste analytical method shall
be selected with & detection limif sufficlently sensitive to allow proper comparison
of detected VOU concentrations 46 each applicable TAC {e.g. speciaied VOUs
gsing EPA method TO-15).

i} The proposed location of each mterfor methane monitor/alanm (ie. continous within
the huildings), as well each proposed inferior and sub siab sample collection loeation
shall be provided 1o the Departiment prior to instalation

it} Performance of baseline ambient air montioring within the subsurface slab area and
the buliding interior shall be conducted, prior to system start up and any ococupancy,
to evaluate concentrations of methane and VOCs &t the site,

iv} The schedule for periodic compliance monitoring shall be weekly from system start-up
fheough the first quarier of svstem operation, followed by monthly provided that there
are no exceedances of the applicable remedial Action Levels. After successfully
demonstrating one vear of continuously compliant system operation, the CHy may
petition the Departmient to decrease the requived monitoring freguency.

vy A minimum of three (33 representative sub slab monitering locations shall be sampled
and analyzed for both methane and VOCUs. In the event that concentrations of VOs
m the zub sheb air are detected at g level which excesds an Action Level, VOO
samples shall inwpediately be collected and apalyzed from  correspondingly
representative intertor monitoring locations,

vit i the svent that & remedial Action Level is exceeded i a location that is already being
addressed by the active sub-slab veptilation systern (e indoor air or under 4 bulding,
the City shall immediately notify the Departrment by tedephone and respond to and
correel now-compliant conditions i a timely manner. Written notification fo the
Diepartment shall follow within seven (7} days with apny plans © upgrade or adjust the
gystem o remedy the problem, including steps taken to address the non-compliance. It
shatl be the City’s responsibility to aseess immediaie threat or emnergency situations and
tor. address pon-coropliant conditions n ap expedifious and professional manner tht
mininizes nop-comphance with the Order and RAWP, and profects human health and
the environment. '

viitEach of the mterior methane monitors shall be eperated continuously and be connected
o the remote alerm systern In such a manner a5 o trigger the alanm sheuld the
concertration of methane in any bullding exceed the remedial Action Level of 1 percent
of the methane LEL. Each intetior methans merdtor shail be powered in a manner such
that operation will not be Dnferrupted during & povwer failure. In the event that the
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concentration of methane in any building exceeds the remedial Action Level of |
percent of the methane LEL, the Cify shall act accordingly to develop and maplement an
appropriate response o re-csiablish compliance, and protect human health and the
environment. Response protocels may include, but not necessarily be limited oo,
building evacuation, neification of the Providence Fire Department via "911",
notification of the Department, and other steps, as appropriate, designed o wdentify and
correct any alarm system or 88V system-related problems that may have contributed to
site conditions, which caused the methane sensor alarm,

viil) A6l equipment shutdowns (intentional and unintentional) or operational problerns
shall be reported to the Department immediately. Intentional equipment shutdowns for
regular maintenance shall not require Immediate notification to the Department provided
that the shutdown is for less than twenty-four{24) howsand the maintenanee activity is
discussed in the next quarterly report.

i} Monitoring of methane and VOUs shall continue a1 the specified rate as long as a
source of confamination exists.

f) Preparation and submission of quarterly air menitering reports i accordance with this
Order, and inchuding the recording of the following parameters:

i} The concentrations of methane and VOCs detected in sach sample collected and
analyzed during monitoring activities for the current reporting period.

6} A summary table of the concentrations of methane and VOCs detected in each sarmple
collected and analyzed during prior reporting periods.

i) The ocowrrences of any alarm activations during the quarter and the resulting
activities performed in response to the alarm activation.

v} The occurrences of any remedial Action Level exceedances chring the guarter and
resulting activities performed in response to the excesdance.

v} The system operational status during the quarter, particalarly noting the length of any
system shutdown due to power failure, svstems mabfunciion, repairs, scheduled
mainenance, eic,

vi} The anticipated delivery date of the next scheduled monitoring report submital.

gy Management of all Site soil in accordance with the requirements of the RAWP and this
Cirder,

) Implementation of appropriste procedures to manage, control and monitor regulated soil,
ashestos containing material (ACMY and dust in & manner consistent with the ashestos
and fugitive dust menagement precavtions employed during the Department-approved
Limited Remedial Action Work Plan (LEAWP) for Parcel B, except as amended by the
RAWE. including but not Hmited too:

i} Real-time dust monitering shall be conducted 8t the perimeter of the site to ensure
that site activities do not ereate unacceptable impacts to offisite air guality and risks
to nearby populations. Dust monitoring results must be submitted to the Diepartment

Lo
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9}

on a weekly basis, al a minimum, and be made part of the Operating Log for the
RAWP. The Department must be immediately notified of any exceedances of any
approved action levels (see above referenced LRAWP), any corrective sction that was
performed. and the results and effectiveness of corrective action measures.

i1} Regular application of water 1o the work area or any area of soil distwrbance to
control dust through the use of either & water truck equipped with multiple spray
aozzies and & manual hose attachment, or multiple oscillating water sprinkiers.

i} Preparation and submission of a Remedial Action Closure Report documenting the work
verformed and mcluding at & mindmum the following items:

i} A post remediation survey of the entire site with as-buill plans demarcating the exact
location (e.g. vertical and horizontal extent and type) of the installed engineered
controls, inchuding: geotextile fabric, clean fill, utilities, structures, basins, swales, the
storm water detention pond, the 88V system, and all monitoring locations.

uy Analytical results and summary of all post remediation/post construction methane,
YOO and alr monitoring performed w date, demonsirating complinnce with the
requirements of this Order,

ity All original laboratory analytical data resulis from the remedial activities, compliance
and confirmation sampiing, and clean fill sampling as applicable.

vy A statement from the facility or environmentd] consultant attesting to the origin of the
clean fill and/or loam, and suitability consistent with the RAWP and this Order. Any
organic topsoil utilized shell conform to the general vegetated top cover criteria
cutlined m Rule 2.2.12 of the Schd Waste Regnlations.

i} The final Department approved ELUR, referenced as document 5 above, shail be recorded

in the City of Providence land evidence records of the subject property.

k) Long-term maintenance of the enginecered controls and portions of the property subject to
the ELUR. including annual ingpection and certifieation by an  environmental
professional.

The S8V system (including the alarm systom) shall be operated and maintained to prevent
methane and/or VOC concentrations from reaching or exceeding the remedial Action Levels
within anv and ali cecupied structures at the site.

Any temporanly stockpiled regulated seils shall be placed upon and covered with
pelyethylene of thickness at least Smm or greater o prevent tearing, and segregated from

clean fill material o prevent cross contamination.

All excess Gl material generated on site, shall have all solid waste and debris removed prior o
reuse a8 closure cap subgrade beneath the filter fabeic taver.

&
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10} Any material discovered during excavation activities that qualifies as “Solid Waste,” as

defined by the Department’s Solid Waste Repulations, must be disposed of at a licensed
Solid Waste Pacility. This includes, but js not limited to, any solid waste material removed
vnder the propased building footprint,

11)AlL RAWP activities shall be performed in compliance with all appropriate Office of Anr

Hesources (OAR) Rules and Regulations, including but not limited o the monitoring and
control of any air emissions and the timely acquisition of any required Air Pollution Coritrol
Permits { Agr Permits),

12} Amy portion of the RAWP or develeprent projeet conducied on the Site which falls under the

jurisdiction of the Departient’s Freshwater Wetlands'Program must be done in aceordance
with the Rules and Regulations Goveming the Admimistration_and Enforcement of the
Freshwater Wetlands et (he Wetlands Regulations), moluding but net limited to the timely
scqmsition of 2 Wetlands Permit, '

13} Any portion of the RAWP or development project conducted on the Site which falls wnder the

jurisdiction of the Department’s Office of Water Resouwrces (OWR), Rhode Jsland Poliution
Pischarge Elimnination System (RIPPES) Program, must be performed m compliance with all
appropriate OWR/MRIPDES Rules and Regulations, including bul not lmited fo the timely
acqusition of a RIPDES Pertit or 2 General Permit for Storm Water Drischarge Associated
with Construction Activity as appropriate and/or applicable,

M AL waste derived from implementation of the RAWP, the reparr and maintenance of the

Remedy, or the engineered systems shall be managed in acenrdance with the Deparument's
Remediadon Regulations, Rules and Regulations for Hazardous Waste Management, and Solid
Waste Regulations, as appropriste. In accordance with Rule 1107 (Initiator) of the
Remediation Regulations, the City must comply with the requirements of the Sofid Waste
Regulations, as amended, for all solid waste shipments that they initiate, and docurmentation

of disposal shail be provided tw the Office of Waste Management (OW,

13} Adl fillmateriel brought onte the Sie and ail soil vtilized for the enpineerad control gap must

be compliant with the Department’s Method 1 Residential Direct Ex posure-Criteria parstan
to the Remediation Regulations. All clean 6l meiuding sub-grade material and loam,
imported to the site must be sampled in secordance with the RAWP and this Order, prior o
delivery and placernent. Laboratory anabvtical resuits must be submitied to the OWM via fax
(401} 222-3812. Written approval (via c-mail, fax or letter) to use the Bl must be received
from the Department prior to use.

16} Within sixty (60} days of completion of the Remedial Action described in the RAWP, 2

Remedial Action Closure Report, detailing the Remedial Action and current site status, shall be
submitied to the OWM for review and approval. The Remedial Action Closire RHeport shall
inchude & draft Shte specific post remediation Soil Management Plan (58P} and a post

CASE WO 2005005



@

frerin dlepy k L e
Elevesds 3 BER D Fropmye

a*
gt
m
ot

ORDGER. OF APPROVAL CASE NI 2895020
Prapused Public School Sife, 337 Adelaide Avenue, Prvvidence, 1

remediation survey and as-budlt plan, to be recorded with the Departroent approved ELUR
referenced ss document 5 shove.

17y Within thirty (30} days of receiving Department approval of the Remedial Action Closure
Report, the City will have the Department approved ELUR recorded in the Providence land
evidence records, and submit a recorded (stamped) copy to the QWM within fifieen (15) days of
the date that it is recorded.

18} Within ten (10} days of submittal of the recorded (stamped) copy of the Department approved
ELUR to the OWM, the City shall notify all abutting property owners, tenants, and imerested
parties that the ELUR has been recorded.

19} The City, H#s representatives, employees, agents and contactors shall adhere to the following
irnelines mn its managemment, eperation and maimtenance of the Sie.

a} The City shall immediately notify the OWM of any $ite or operating condition that resulis
w non-compliance with this Order, or that indicates that the Remedy is not meeting its
ntended goal of preventing human exposure to hazardous materinls contained in the former
mamfacturing facility site.

b} The OWM shall be notified in writing immediately if the City suspects or has reason fo
bedieve that any of the remedial objsctives will net be met.

¢} The OWM will be notified & minimum of five (5) working days in advance of any
changes m contractors and/or consultants for the remedial activities in this RAWP, and
wiil be promptly sepplied with complete contact mformation for each new contracter or
consuttant (ncluding but not limidted o company name and address, comact name and
address, contact telephone number and e-mail address),

d} Any RAWE interruptions shall be reported w0 the OWM by telephone within one (1)
working day and in writing within seven (77 days.

ey All exeeedances of the "Action Levels” established in the Order that are detected during any
site monitoring activity (includiog bat ot limited o monitoring of sub-slab ventilation
systems, of interior methane monitors/alarms} shall be reported © the OWM immediately
art responded to mmediately by the Ciey,

1 All equipment shutdowns (intentional and eaimentional) ar operational preblems shall be
reported to the OWM wnmediately.  Intentional equipment shutdowns for reguler
maintenance shall not require immmediate potification 1© the OWM provided that the
shutdows is for less than twenty-four (24} hours and the maintenance activity is disoussed in
the next quarteriv report,
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) All repairs or replacements of equipment or other actions taken in response to any non-
compliance with the RAWP shall be completed within fourteen (14} days of discovery of
the non-compliant condition. Additional time may be requested from the OWM in writing,
provided thal the request is supported with a justifiable explanation as to why the work
cannot be completed within 14 days and includes a binding timetable for the completion of
all work, All requests for additional time shall be submitted 1o the O'WM as soon as the City
becomes aware that additional time is necessary, but not later than 14 days from the
discovery of the non-comphant condition. Documentation describing the repairs and
certifying that the malfunction was corrected and that the equipment is operational must be
received by the O'WM within 5 (five) days of completion of the repairs.

h) All deficiencies in the approved enginetred cap (imcluding bwt not limited to sinking,
cracking or excavation of soil, asphalt, cememt or foundations) shall be reported to the
DWM immiediately upon discovery and shall be repaired within fourteen (14) days. Umnif]
repaits are made, the City shall prevent access to the deficient arsas by staff, students,
visttors or the gemeral public. Docwnentation describing the deficiency, the repairs and
certifying that the repairs meet the requiremsents of the Remedy must be received by the
OWM within 5 days of completion of the repaits.

1 Any report or notice required o be submitted to the OWM “immediately,” shal} require
verbal notification to the OWM within twenty-four (24) hours and written notification 1o the
M within seventy-two (72) hours. The report or notice shall inelude a deseription of the
point of non-compliance {e.g. Action Level exceedance, equipment problems); the known or
suspected cause for the non-comphance; any response actions taken as of the Hme of the
report or potice; prelminary coneepts for response actions © address, correet and/or prevemt
recanrrence of the nen-comphiance; and a preliminary timetable for the completion of any
further response actions. Final plans and imetables for response actions shal] be reported to
the OWM as seon a5 they are developed.

20} All notifications or reports required to be made or submitted to the Department under this Order,
auy other information pertibent to the RAWP, and/or any other notification regarding the
subject-site shall be reported to:

Joseph T, Martella ¥, Senior Engineer
RADEM - Office of Waste Management
235 Promenade St 2 Floor
Providence, BT 02908-5767

Tel (4GTY2Z22797 %7109
Fax: (401 222-3812
E-mail: joseph.martella@idem ri.gov
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21} This Order does not remove the obligation of the City to obtain any other permits, licenses or
approvals from any state, local, or federal agencies (including the Department) that may he
necessary to comply with this Order,

22y1t s the City’s sole obligation to obtain all necessary approvals and permits required to
implement the RAWP in 4 timely manner consistent with the RAWFP schedule and deadlines in
this Order.

23} The City shall have this Order recorded in the City of Providence, land evidence records of the
subject property within thirty (300 davs of execution of this Order.

24) There shall be ng occupation or use of any buiiding, facility or grounds on the Site watil all the
requirements described in the RAWP and this Order have been met to ensure that the applicable
remedial objectives for the site are achieved for all hazardous substances, so as manage
actual or potertial visks to human bealth and the environment for workers, clients, vistiors and
irespassers &t the Site.

Subject to future revigions or amendments by the Department, this Order shall remain in full foree
and effect for as long as said RAWP shall be operated and maintained in a condition satisfactory 1o
the Diepartment. Failure o comply with all points outlined in the Department approved RAWP and
stipulated in this Order shall result in the issuance of 2 Notive of Violation and Order against the
by,

Thas Order shall be subject to modification or revocation in acesrdance with Jaw,

o

Entered as an approval by the Diepariment this 7 day of Fume, 2006,
P B ¥
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Loo Hellested, PLE.
hief, Office of Waste BManagement

Pepartment of Bnvironmentsl Mandgement
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RHODE ISLAND DEPARTMENT OF ENVIRONMENTAL MANAGEMENT

Proposed Providence Public School Site — Parcel B
(Yormerly a portion of the Gorham/Textron Dump site)
333 Adelaide Avenue, Providence, RI, Plat 51, Lot 323 (the Site)

ORDER OF APPROVAL ADDENDUM

[n the above entitled matter wherein the following documents have been filed by or on behalf of the
City of Providence (City), in its capacity as owner and Responsible Party for the
remediation of property located at 333 Adelaide Avenue, Providence, or are otherwise on
record with the Rhode Island Department of Environmental Management (the Department):

1.
- Avenue. Providence, Rhode Island, prepared by EA Engineering, Science, and Technology, Inc.

L

Remedial Action Work Plan, Former Gorham Manufacturing Facility, Parcel B, Adelaide

(EA), dated April 2006, received April 26, 2006;

. Electronic mail from EA to the Department, Re: Gorham ... Proposed Indoor Air Sampling,

dated April 28, 2006;

Department Comment Letter, Re: Remedial Action Work Plan Comments - Proposed
Providence Public School Site, (Former) Gorham Textron Dump Property. 333 Adelaide
Avenue, Parcel B. Providence, City of Providence Tax Assessor’s Office Plat 51, Lot 323,
Parcel B, Case No. 2005-029 (Formerly part of Case No. 97-030). dated May 23, 2006;

Response to RAWP Comments, Former Gorham Meanufacturing Facility, Parce]l B. 333
Adelaide Avenue, Providence, Rhode Istand. Case No. 2005-029, prepared by EA, dated May
25, 2006;

Letter from EA fo the Department, Re: Draft ELUR for Parcel B Former Gorham
Manufacturing Facility, Parcel B, 333 Adelaide Avenue, Providence. Rhode Island, Case No.,
97-030 (Including Case No. 2005-029 and Case No. 2005-059), inciuding a draft copy of the
proposed Environmental Land Usage Restriction, delivered in PDF format via e-mail, dated
June 7, 2006; and

Letter from Mark V. Dunham, Chief Financial Officer, Providence Schoo! Department, Re:
Response to RAWP Comment No. 6, Former Gorham Manufacturing Facility, Parcel B, 333
Adelaide Avenue. Providence. Rhode Island, Case No. 2005-029, dated June 6, 2006, received
via facsimile machine on June 8, 2006.

Subsequent to the Department issuing the origina! Order of Approval dated June 9, 2006, the
following documents were also filed by or on behalf of the City:

Case No. 2605-029
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7. RAWP Implementation Status Letter No. 1. Former Gorham Manufacturihg Facility, Parcel B,
333 Adelaide Avenue. Providence. Rhode Island, Case No. 2005-029, (RAWP Status Letter 1},
prepared by EA, dated September 28, 2006; and

8. RAWP Implementation Status Letter No. 2. Former Gorham Manufacturing Facility, Parcel B,
333 Adelaide Avenue, Providence, Rhode Island. Case No. 2005-029, (RAWP Status Letter 2),
prepared by EA, dated December 13, 2006.

In addition, the Agency for Toxic Substances and Disease Registry (ATSDR), has submitted the
following document regarding the site: ' :

9. Health Consultation — Providence High School Parcel B. (a/k/a Former Gorham Site),
Providence, Rhode Island, EPA Facility ID: RID001195015 prepared by ATSDR, dated
December 4, 2006.

Subject to the conditions herein, these documents fulfill the requirements of Section 9.00
(Remedial Action Work Plan) of the Department's Rules and Regulations for the Investication and
Remediation of Hazardous Materials Releases (Remediation Regulations), as amended February 24,
2004, and describe a plan to remediate existing contamination pursuant to 23-19.14-1 et seq. and
the Department's Remediation Regulations, amended February 24, 2004 in accordance therewith.

It is the Department’s intent that all conditions set forth in the Order of Approval (Order) dated
June 9, 2006, shall remain in full force and effect unless specifically altered by this Order of
Approval Addendum (OA Addendum). This OA Addendum continues to place primary
responsibility for the construction, operation, maintenance and monitoring of the approved
Remedial Action Work Plan (RAWP) on the City. As the responsible party and performing
party, the City is expected to implement the RAWP in an expeditious and professional manner
that prevents non-compliance with the Order, OA Addendum and RAWP, and protects human
health and the environment. For the convenience of the City and its contractors and consultants
the changes made to the Order by this OA Addendum have been highlighted below using
boldfaced type and include a reference to the original paragraph of the Order as applicable.

Upon consideration thereof, and in accordance with Rule 10.1 (Remedial Action Approvais) of the
Remediation Regulations, the Department approves said RAWP through this OA Addendum,
subject to the following amended conditions: '

1) Ali conditions set forth in the Order of Approval dated June 9, 2006, shali remain in full
force and effect unless specifically aitered by this OA Addendum. '

2) Sampling and laboratory analysis of all media involved in the Remedial Action shall be
conducted in accordance with the requirements of the RAWP, the Order and this OA
Addendum [Ref. Order § 5].
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3) The Site remedy as described in the RAWP and Order shall also incorporate the following
IRef. Order ¢ 6]:

a)

b)

d

All work, operations, activities, monitoring and sampling shall be performed to ensure
that the applicable remedial objectives for the site are achieved for all hazardous substances
at the site, so as to manage actual or potential risks to human health and the environment
[Ref. Order 6.a. '

Construction, installation, maintenance and continuous operation of an active sub-slab
ventilation (SSV) system designed to extract soil vapor from under the building, and to
prevent the accumulation and/or buildup of methane gas or volatile organic compounds -

(VOCs), and to ensure levels of methane and or VOCs are maintained below applicable

“Action Levels.” The SSV system shall also be equipped with an alarm system, and
system operation and maintenance will include periodic monitoring and compliance
sampling of methane and VOC levels below the building, within the building, and in the
extracted soil vapor measured at each of the stack pipes venting through the building
roof [Ref. Order 9 6.c].

Following the installation of the sub-slab ventilation system, its proper operation shall be
evaluated by periodic compliance sampling with analytical laboratory testing to
demonstrate compliance with the Department approved performance criteria in the final
RAWP, the Order, and this OA Addendum, and alse to verify actual emission values n
order to determine if freatment, a permit, or registration of the SSV system is required
under the Department’s Office of Air Resources (OAR) Air Pollution Control (APC)
Regulation No. 9 [Ref. Order ] 6.d].

Implementation of a long-term vapor and air monitoring and compliance sampling
program sufficient to ensure site conditions are maintained in compliance with the
applicabie remedial objectives. Said monitoring and comphance sampling program shall
include at a minimum [Ref. Order § 6.€}: ' '

1} Incorporation of remedial “Action Levels” as follows:

(1) Within buildings, the remedial Action Level shall be 1 percent of the methane lower
explosive limit (LEL).

(2) Under buildings, the remedial Action Level shall be 10 percent of the methane LEL.

(3) The remedial Action Level for VOCs shall be the Connecticut Residential Propoqeé
Target Indoor Air Concentrations (TACs). An appropriate analytical method shall
be selected with a detection limit (DL) or reporting Limit (RL) sufficiently
sensitive to allow proper comparison of detected VOC concentrations to each
applicable TAC (e.g. speciated VOCs using EPA method TO-15 with the Selective
Ion Monitoring [SIM] procedure RLs, or equivalent). Since no analytical
laboratory to date has been identified which can reliably achieve the TAC RLs
for five (5) of the VOCs (1,2-Dichioroethane, Fthylene dibromide, 1,1,1,2-
Tetrachloroethane, 1,1,2,2-Tetrachloroethane, and Bromodichloromethane),
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their provisiopal remedial Action Levels shall be their respective SIM
precedure RLs, until such time as laboratory technology allows detection of
the TACs, or an alternative laboratory capable of lower detection levels is
identified. Prior to each analytical sampling round, the City’s environmental
contractor shall contact the laboratory to determine their ability to achieve
detection limits consistent with the TACs. The results of each Inquiry shall be
documented in the quarterly monitoring and compliance sampling reports.
Once reporting limits consistent with the TACs are achievable for the five
listed VOCs, they shall become the required reporting limit, remedial objective
and remedial Action Level for those VOCs in air [Ref. Order 9 6.e.1.(3)].

ii) The location of the eight (8) interior continuous methane monitors/alarms (i.e.
continuous within the buildings), as well the eight (8) sub slab sample collection
locations (MP-1 through MP-8) shall be as described in RAWP Status Letter 2,
Appendix B (Figure Illustrating Monitoring System Component Locations) and
Appendix C (Figure Tllustrating Proposed Sub-Siab Sampling Locations) [Ref.
Order ¥ 6.e.1i]. :

“iii) The location of the eight (8) interior VOC sampling locations, shall be proximate
to the eight (8) interior methane monitoring locations described in RAWP Status
Letter 2. The Summa canister samples shall be collected in a2 manner such that
the canister intake is at an elevation approximately two (2) feet above fioor level,
and the samples shall be analyzed for VOCs by EPA TO-15 SIM. The locations
are identified in RAWP Status Letter 2, Appendix B (Figure Ilustrating
Monitoring System Component Locations).

iv) The location of the four (4) sub-slab VOC sampling locations shall be MP-1, MP-

2, MP 5 and MP-7 as identified in RAWP Status Letter 2, Appendix C (Figure
Hlustrating Proposed Sub-Slab Sampling Locations). Samples shall be analyzed
for VOCs by EPA TO-15 SIM. _

v) Performance of baseline ambient air monjtoring and compliance sampling within the
subsurface slab area and the building interior shall be conducted, prior to system start
up and any occupancy, to evaluate concentrations of methane and VOCs at the site

. [Ref. Order ¥ 6.¢.iii). :

vi} A “complete round” of compliance monitoring for methane and compliance
sampling and analysis for VOCs shall indicate performance of methane monitoring
and VOC sampling and analysis at all previously specified monitoring and
sampling locations in the sub-slab and interior air. o

vii) The schedule for periodic compliance monitoring and compliance sampling shall
be as follows [Ref. Order § 6.e.iv]: :

(1) Prior to sub-siab venting system start-up, performance of a complete round of

~compliance monitoring for methane and compliance sampling and analysis for
VOCs in the sub-slab and interior air;

(2) One (1) week after sub-slab venting system start-up, performance of a complete
round of compliance monitoring for methane and compliance sampling and
analysis for VOCs in the sub-slab, interior air and at each of the stack pipes
venting through the building roof; '
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(3) Following the first sampling round collected after sub-siab venting system
. start-up, the required monitoring/sampling frequency shall be revised to every
thirty (30) days and each periodic event shall include performance of a
complete round of compliance monitoring for methane and compliance
sampling and analysis for VOCs in the sub-slab and interior air;

(4) Four (4) weeks prior to the proposed opening of the scheol to stodents, the
required monitoring/sampling frequency shall be revised to weekly and each
periodic event shall include performance of a complete round of compliance
monitoring for methane and compliance sampling and analysis for VOCs in the
sub-siab and interior air;

(5) Four (4) weeks following occupation of the school by students, the required
monttoring/sampling frequency may be adjusted to every thirty (30) days,
provided that there are no exceedances of the applicable remedial Action
Levels for VOCs or methane. Each periodic meonitoring/sampling event shall

- continue to include performance of a complete round of compliance monitoring
for methane and compliance sampling and analysis for VOCs in the sub-slab
and interior air; ‘ .

(6) After successfully demonstrating one vear of continuously comspliant system
operation (i.e. there are no exceedances of the applicable remedial Action
Levels for VOCs or methane), the City may petition the Department to
decrease the required compliance monitoring and compliance sampling
frequency. _ _

(7) Following the first sampling round collected after sub-slab venting system
start-up, the required monitoring/sampling frequency at each of the stack
pipes venting through the building roof shall be revised to quarterly for the
first year of system operation, and each periodic event shall include
periormance of compliance monitoring for methane and compliance sampling
and analysis for VOCs. Following each monitoring/sampling round, the actual
measured emission values shall be used to calculate the cumulative emissions
from all three venting pipes in order to determine if treatment, a permit, or
registration for the SSV gystem is required by the OAR. Depending upon the
results of actual measured emissions and OAR requirements, the City may
petition the Department to decrease the required compliance monitoring and
‘compliance sampling frequency at each of the stack pipes venting through the
building roof, if appropriately supported by the data. _

viii)  Periodic monitoring of methane and compliance samphing and analysis of VOCs
shall continue at the specified rate as long as a source of contamination exists [Ref.

Order § 6.e.ix].

e) Preparation and submission of quarterly air monitoring and compliance sampling reports
in accordance with the Order and this QA Addendum, and including the recording of
the following paramsters [Ref. Order 9§ 6.]: ‘
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1) The concentrations of methane and VOCs detected in each sample collected and
analyzed during periodic monitoring and sampling activities for the current reporting
period [Ref. Order § 6.£.1}.

1) A summary table of the concentrations of methane and VOCs detected in each sample
collected and analyzed during prior reporting periods.

iii) The occurrences of any alarm activations during the quarter and the resulting
activities performed in response to the alarm activation.

iv) The occurrences of any remedial Action Level exceedances during the quarter and
resulting activities performed in response to the exceedance.

v) 'The system operational status during the quarter, particularly noting the length of any
system shutdown due to power failure, system malfunction, repairs, scheduled
maintenance, etc.

vi) A schedule that includes the anticipated delivery date of the next memtormg and
compliance sampling report submittal [Ref. Order 9 6.fvi].

vii) An evaluation of the status of VOC soil gas rebound in sub-slab soil vapor.

viil)  An evalaation of the cumulative emissions from all three venting pipes in
order to determine if treatment, a permit, or registration for the SSV system xs _
requlred by the OAR.

f) Preparation and submission of a Remedial Action Closure Report documenting the work
performed and including at a minimum the following items [Ref. Order § 6.1]:

1) A post remediation survey of the entire site with as-built plans demarcating the exact
location (e.g. vertical and horizontal extent and type) of the installed engineered
controls, including: geotextile fabric, clean fill, utilities, structures, basins, swales, the
storm water detention pond, the SSV system, and all monitoring and sampling

- locations [Ref. Order § 6.1.1].

ii) Analytical results and summary of all post remediation/post construction methane,
VOC and air monitoring and sampling performed to date, demonstrating compliance
with the requirements of the Order and this OA Addendum [Ref. Order 7 6.i].

ili) All original laboratory analytical data resulis from the remedial activities, compliance
and confirmation sampling, and clean fill sampling as applicable.

iv) A statement from the facility or environmental consultant attesting to the origin of the
clean fill and/or loam, and suitability consistent with the RAWP, the Order and this
OA Addendum. Any organic topsoil utilized shall conform to the general vegetated
top cover criteria outlined in Rule 2.2.12 of the Solid Waste Regulations [Ref. Order
6.1v].

4y All RAWP activities shall be performed in compliance with all appropriate OAR Rules and
Regulations, including but not limited to the monitoring, sampling, evaluation and control of
any air emissions and the timely acquisition of any required Air Pollution Control Permits (Air
Permits) [Ref. Order ¥ 11].
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5) The City, its representatives, employees, agents and contractors shall adhere to the timelines

6)

7

established in the Order as well as the following revised timeline in its management,
operation and maintenance of the Site [Ref. Order 4 19].

ay All exceedances of the "Action Levels” established in the Order and this OA Addendum
that are detected during any site monitoring or sampling activity (inchuding but not limited
to monitoring or sampling of sub-siab ventilation systems, interior air, or interior methane
monitors/alarms) shall be reported to the OWM immediately and responded to immediately
by the City [Ref. Order % 19.¢].

The City shall have this OA Addendum recorded in the City of Providence, land evidence
records of the subject property within thirty (30) days of execution of this OA Addendum
[Ref. Order § 23].

There shall be no occupation or use of any building, facility or grounds on the Site untii all the
requirements described in the RAWP, the Order and this OA Addendum have been met to
ensure that the applicable remedial objectives for the site are achieved for all hazardous
substances, so as to manage actual or potential risks to human health and the environment for
students, workers, clients, visitors and trespassers at the Site [Ref. Order § 24].

Subject to future revisions or amendments by the Department, the Order and this OA
Addendum shall remain in full force and effect for as long as said RAWP shall be operated and
maintained in a condition satisfactory to the Department. Failure to comply with all peints outlined -
in the Department approved RAWP and stipulated in the Order and this QA Addendum shall
result in the issuance of a Notice of Violation and Order against the City.

" The Order and this OA Addendum shall be subject to modification or revocation in accordance
with law. o

_ ' 7¥
Entered as an approval by the Department this & / day of February, 2007.

RECEIVED:

Presvidenos
: Faceived For Seonrd
eo Hellested, P.E. Q:Lim EE2007  gb OFI3L44B4
Chief, Office of Waste Management {i‘g';;;‘ff-‘-‘-”ﬁ“““"“ HILFETAL
i wrbars Trongy
Department of Environmental Management * zeardap e Dreds
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CERTIFIED MAIL ' July 26, 2007

Alan Sepe, Acting Director
Department of Public Properties
City of Providence

23 Dorrance Street

Providence, B 62003

RE:  Order of Approval Addendum 2, Proposed Providence Public School Site — Parcel B
Formerly a portion of the Gorham/Fextron Dusmp site, 333 Adelaide Avenue, Providence
Lity of Providence Tax Assessor’s Office Plat 51, Lot 323, Parcel B
Case No. 2005-029 (Formerly part of Case Ne. 97-030)

Dlear Mr. Sepe;

Enclosed please find the Order of Approval Addendum 7 (OA Addendum 2} for the remediation plan for
the above referenced facility. Please review the stipulations of the attached OA Addendum 2 thoroughty o
ensure vour comphiance with the requirersents. The original Order of Approval (Order) dated June 9,
2006, the Order of Approval Addendum 1 (OA Addendum 1) dated February 27, 2007, and this 04
Addendum 2 (collectively the Amended Orders) place primary responsibility for the construction,
operation, maintenance and monitoring of the approved Remedial Action Work Plan (RAWP) and s
associated remedy on the City of Providence (the City). In order 1o enable (he Pepastrent to monitor the
City’s compliance with the RAWP, the Amended Orders require the City w notify the Department of any
condition that s non-compliant with the Amended Orders, or that constitutes an interruption of the
RAWP. In order to mahtain compliance with the Amended Orders and the RAWP, the Ciy's
responsibilities onder the Amended Orders necessarily include the responsibility to respond to and correct
non-compliant conditions In a tmely, proactive and professional manmer that minimizes AoR-comprhiance
with the Amended Urders and RAWP, and protects human health and the environment.

This OA Addendum 2 shall be recorded in the land evidence records of the Crty of Providence within 30
days of exgeution as required by law, and 2 recorded copy must be retumed to the Department within 7
days of recording, If you have any questions regarding this matter, please contact me at (4013 222-2797
7108,

g0

Joseph 1. Wlartella I
Senior Engineer, Office of Waste Management
Froposed Prosidence Pubiic Suf

333 Adebside S
{nder of Approwval

sl Former Gorham Textron Dhenwps Sife Page | oS
3 Jul ]

g Mo, 20U3-02% (Foemerly Part of Case We, 97030

Addeierd




[ Terrence D Gray, PLE., Assistamt Director, RIDEM/AWED
Leo Hellested, P, Cluef, RIDEMAYW N
Kelly J. Owens, RIDEMOWM
Jobm Langlots, Bxq., RIDEM/OLS
Richard Enander, Phil, RIDEMIOTCAMRIsk Assesement
Christopher Walusizl, RIDEM/OWM
Douglas MoVay, BEIEM/OAR
Barbars Morn, RIDEMAOAR
Robert Vanderslice, PhD, RIDOH
Frank Hattagha, FPA - Hegion |
Tammis A, MoRae, ATSDR
Richard A. Solbvan, ATSDR
Hor, PavidiN. Cicilline, Mayor, Cliy-of i“"mwdanm
Senator fuanM. Picharde, District 2
Representafive Thomas Slater
Counotbmean Jobn J. Lombhardi
Councilnan Leon F. Tejada
Thomas Deller, Ciy of Providence
Dr. Donald Bvans, Superintendens, Providence Schoods
iary MeClure, President - Providence Sohool Bd.
Sara Rapport, Beg., City of Providence
iohn Boehgert, Esq, PR&H
Peter M. Grivers, BA
Gregory L. Simpson, Textron
Crerald Petros, Esg., Hinkley Allen
Steven Fischbach, Esq., RILS
Enight Memorial Library — Project Repository
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RHODE ISLAND DEPARTMENT OF ENVIRONMENTAL MANAGEMENT

in the matter of the application for 5 Remedial Action Approval at Case Mo, 065028
Proposed Providence Public School Site — Parcel B

(Foermerly a portion of the Gorham/Textron Dump site)

333 Adelaide Avenue, Providence, RL Plai 51, Lot 323 {the Site)

QRDER OF APPROVAL ADDENDUM 2

In the above entitled matter the Rhode Island Department of Environmental Management (the
Department}, issued to the Chry of Providence (the City), in its capaeity as owner asnd
Responsible Party for the remediation of property located at 333 Adelaide Avenue,
Providence, an Order of ‘Approval (Order) dated June 9, 2006, and an Order of Approval
Addendum (OA Addendum 1) dated February 27, 2007,

On June 26, 2007, and June 29, 2007 respectively, the Bepuartment received written requests frons
EA Engineering, Science, and Technology, Inc. (EA) and Partridge Snow & Hahn. LLC (PS&H),
W amend the City’s indoor air and sub slab vapor sampling frequency as required by QA
Addendum [ In response o the formal reguests, the Department met on July 18, 2067 with
representatives of BA o discuss the ongoing operation of the system and the air and soil vaper data
results collected to date. Based on that review, the Department concluded that additional
madification to the prior Order is warranted. Following the meeting, the following additional
document was filed on behalf of the Cay:

¢ Blectromic mail from EA to the Department, Re: Proposed Interior Vapor Prabe Locations,
dated July 19, 2007, mcluding a Letter Attachment Figure showing three new proposed sub siab
vapor probe locations, located centrally within the building footprint,

Subject to the conditions hereln, the lsted document, as well as the documents listed i the
Order dated June 9, 20066, and the OA Addendum | dated February 27, 2007, fulpll the
Regulations for the Investivation and Remediation of Hazerdous Materials Releases (Remediation
Regulations), as amended Februarv 24, 2004, and describe 2 plan to remediate exighing
contamination pursuant to 23-19 14-1 et seq. and the Department’s Remediation: Regulations, as
amended February 24, 2004, in accordance therewith,

i is the Department’s intent that sl! conditions set forth in the Order dated June 9, 2006, and OA
Adddendum 1 dated February 27, 2007, shall remain in full foree and effect unless specifically
altered by this second Order of Approval Addendum (OA Addendum 2). This QA Addendum 2
continues lo place primary responsibility for the construction, operation, maintenance and
menitoring of the approved Remedial Action Work Plan (RAWP) and its associated remedy on
the City. As the responsible party and performing party, the City is expected to implement the
RAWP in an expeditious and professional manner that prevents non-compliance with the original
Order, (A Addendum 1, OA Addendwr 2 and RAWP, and protects human health and the
envirenment. For the convenience of the City and s contraciors and consultants, the changes
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made to the original Order by this OA Addendum 2 have been highlighted below using
boldfaced type and include a reference o the onginal paragraph of the Order as applicable.

Upon consideration thereof, and in accordance with Rule 10.} (Remedial Action Approvals) of the
Remediation Regulations, the Department approves said RAWP to remediate contamination

through this OA Addendum 2, subject 1o the foliowing amended conditions:

1} All cowditions set forth in the Order of Approval dated June 9, TRE6, and OA Addendum
I dated February 27, 2007, shall remain in full force and offect unless specifically alfered
by this OA Addendum 1. '

3}

Bampling and faboratory-analysis 6f4ll media involved 6 the ‘Rémadial Aetion shall be
conducted in accordance with the requirements of the RAWP, the eriginal Order, OA
Addendum | and this OA Addendurs Z [Ref original Order 7 5]

The Site remedy as described in the RAWE, origina! Ovder, and (& Addendum i, shall alse
meorporate the following [Ref. original Order ¢ 61

a

i}

e}

Three (3} new sampling locations, centraily located within the sub-siab as identified

it the previously referenced e-mail from BA to the Departmient, Re Proposed

bmterior Vapor Probe Liocations, dated July 19, 2607, specifically in the Letter

Attachment Figure, '

A “complete round” of compliance sampling shall include 12 sanple locations per

sampiing event, s¢lected from the netwark as follows:

i All eight (By inferior sampling locations;

i Twe (1) of the eight (8) perimeter sub slab sample collection locations (MP-]
through MP-8), selected on a rotationsl basts such that each location is sampled
at an egual frequency;

i} Twe (2} of the three (3) new centrally Iocated sub shab sample locations GMP
through IMP-3), selocted on & vefational basiy such that each loeation fs sarmpied
&f an equal frequency;

v} All samples shall be analvzed for volatiie erganic compounds (VOCs) by EPA
TO-15 SIML _ '

The schedule-for perisidic comphiance sampling i cempliance monitering shall be as

follows [Ref. Order % 6.2.iv]:

i} Starting August 2007, and monthly thereafter, a “eamplete vownd” of VOO
compliance sampling and anaiysis shall be performed at the locations identified in
Hem b) above. '

i} Starting Augest 2007, asd monthly theresfier, methane menitoring shall be
performed at all interior and sub sidb locations,

iii} Anpually compliance monitoring/szmpling shall oceur at each of the three {3
stack pipes venting through the building roof. Fach perjedic event shall include
performance of compliance monitoring for methane and complisnee sampliog s
analysis for VOOs by EPA TO-15 Following esch annual venting  stack

fudt
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monitering/sampling round, the actual measured emdssion valwes shall be nsed to
caleuiate the cumulative emissions from all three venting pipes in order te
determine if treatment, a permit, or registration for the Sub Slab Venting (88V)
systent 15 required by the Department’s Office of Alr Resourees.

iv) Folowing completion of the February 2008 monthly sampling reund and
subimission ef the complete samipling results, the City may petition the Department
to modify the required compliznce momitoring and compliance sampling pian,

dy Periodic monitoring of methane and compliance sampling and aunslysis of VOCs shall
continue at the specified rate as long as 4 seuree of contamination exists, unless otherwise
autherized by the ‘Departrnent in writien correspondente fo the City [Rell Grder §

G.edx].

4) The City shall have this A Addendum 7 recovded in the Uity of Providence, land
evidence records of the subject property within thirty (38) days of exeountion of this OA
Addendum 2 [Ref. Order 923,

Subject to future revisions or amendments by the Department, the original Order, OA
Addendum 1 and this OA Addendom I shall remain in full force and effect for as long as said
RAWY shall be operated and maintained in 2 condition safisfactory to the Department. Failuwre to
comply with all points outlined i the Department approved RAWP and stipulated in the original
Crder, A Addendum 1§ and this OA Addendum 2 shall result i the issuance of a Notice of
Violation and Order against the City.

The original Order, OA Addendum | and fhis (3A Addendum 2 shall be sublect to modification
or revocation 1 ascerdance with law.

L T
- Entered as an approval by the Department this /¢ day of July, 2007,

P . F
NN »
Hy iw} gy F ’d{ &,/ o B

R ‘
Leo Hellested, PE.
Chief, Office of Waste Managernent
Departrient of Envirornenentsl Manageinent

R CE TVED s

(%%



Appendix B

Remedial Action Closure Report (Text and As-Built
Drawings only)



Remedial Action Closure Report
Adelaide Avenue High School
375 Adelaide Avenue
Providence, Rhode Island

Prepared for

City of Providence
Department of Public Property
25 Dorrance Street
Providence, Rhode Island 02903

Prepared by

EA Engineering, Science, and Technology, Inc.
2350 Post Road
Warwick, Rhode Island 02886
(401) 736-3440

August 2007
EA Project No. 61965.01



EA Project No.: 61965.01
Contents, Page 1 of 2

EA Engineering, Science, and Technology, Inc. : August 2007
CONTENTS
LIST OF FIGURES
ACRONYMS AND ABBREVIATIONS
Page
L. INTRODUCTION AND SITE DESCRIPTION ..ot 1
2. REMEDIAL OBJECTIVES ..ooovtioieiieceeeeeeeeseee s eeeeses s eee et eee ot eesian 2
2.1 BO0IL ettt ee et et ee e o 2
2.2 GTOURAWALET ....oocveriiiceniceieeiee e sace et sn s et eese et s e e e e s e e s e sesenee e 2
2.3 Surface Water and Sediment ODJeCtiVES.......vuevovvceiverermeereereeeeeeeeeeeeserere e esen 2
2.4 ATT OBJECHVES ...ttt ettt et ee et s e e s e s e es e 2
3. REMEDIAL COMPLETION ...c.coioiiiiiititoeies ettt eeeseseeses s sesesssessesesses e 4
3.1 Engineered Cap CONSIIUCHOMN wvvovvriieueseecieeeseeees e ese s seeeeeeeeee e essons 4
3.1.1 Closure Cap SUDEIade.....ooouioririierierree st seereer s 5
3.1.2  Geosynthetic Fabric Filter LAYETr ........oovuivireeeeeeeeeeeeee oo eeeeee oo 5
3.1.3 Protective Cover Soil Layer/Vegetative COVET.......v.vveuereeoeereeerereeressns 5
3.1.4  Site IMPIOVEIMENTS ....ooviurrerieereriiererees et tes e e ese e seeeeseeeseses e ses e 6
3.2 Environmental Land Usage ReSction .......covveeeeoioeeeeieee e eeeeeeso e ees oo 6
3.3 Sub-Slab Depressurization SYSIEI ... ...occovovieireeeeeieesee e e ese oo 6
© 3.3.1 Sub-Slab Aggregate Material........oovvveeeeeeeeceeeeiieeeee oo e s e, 7
3.3.2 Vapor SUCHON PItS c..c.ccvvvvriiverereeeeescieteeeietee e ee et eee s 7
3.3.3 Vent PIPINE ..oocoiiiieeeerecetnrterestsssses et et sss e se e ees s r s s sene s 7
3.3.4  SUCHOD FANS corveereeeetsee ettt ses e soe s s 7
3.3.5 System Monitoting and Samphing LoCations..........oeveveeeeeeeveevsesrssssennn. 8
3.3.5.1 Sub-Slab Monitoring/Sampling Locations.......eeveeerveeeeeveeeinennnn, 8
3.3.5.2 Indoor Air Methane MOnHOTIng.........cvovrevvreeeree oo, 8
3.3.5.3 Rooftop Monitoring/Sampling Locations ..........eccoveevevevervvvrerrennn.. 8
3.4 Fence Installation, Monitoring, and Maiffenance ............eveeeeeeerereereeeoeereosros 9
3.4.1 Fence InStallation .......co.oevveievirieeeieer e e nes s 9
3.4.2 Fence Monitoring During Remedy Implementation............c.oveveeevevennn, 9
3.5 Long-Term Monitoring, Reporting, and Operation and Maintenance.................. 9
Adelaide Avenue High Schoot Remedial Action Closure Report

Providence, Rhode Island



EA Project No.: 61965.01
Contents, Page 2 of 2

EA Engineering, Science, and Technology, Inc. August 2007
Page

4. DEMONSTRATED POINTS OF COMPLIANCE ..o oot oot eeeereee e eveeeeseee s 10
A1 S0ttt et e et e s era s e et et eer et s e 10
4.2 SSD System EffIUNt...coccoiieiiieie et en e 11
4.3 Sub-Slab Soil Gas and PreSSUIE. ..ot e eeeresees e eeses e eesereressens 11
4.4 INAOOT AT o.eeoveiiit ittt e e ar s ae et eeae et e e ee st e s esesesnsroes 12
4.5 OUIAOOT A .ottt ettt sttt e e et e e s s e eseneessesasssesseesees 12
46 OtREI MEGIA o.viveriieecieeieee ettt et ee s e ee e es s e s e es e s e s e s annesens 13

5. ADDITIONAL AMENDED OA COMPLIANCE ......oto e eeeeeeeesereseseeseeereverseasons 14
5.1 Community NOCE.....cveieireieeniiecieesis ettt sese e eee e enene e sesesenesans 14
5.2 InHIAtion OF WOTK .ouviviieeec ettt et e et es e eeesa e s e s e 14
3.3 No Acceptance of Waste From Off-Site SOUICES .....oveviviviiieeiieereeeerer e eeseesenseans 14
5.4 Off-Site Disposal 0f EXCESS SHE SOl .uivoroviiriniieieicteiteeeeeee e eeee e eeeaeennas 14

6. CERTIFICATIONS ....ooiitiieierrieeteetees et e sassse st or e e sees st esesenesessasasesnessaneeossressseeas 15

APPENDIX A: AMENDED OA

APPENDIX B: AS-BUILT SITE PLAN AND DRAWINGS

APPENDIX C: SITE PHOTOS

APPENDIX D: CLEAN GRAVEL FILL DOCUMENTATION

APPENDIX E: CLEAN LOAM FILL DOCUMENTATION

APPENDIX F: ENVIRONMENTAL LAND USAGE RESTRICTION

APPENDIX G: O&M MANUAL

APPENDIX H: NUISANCE DUST SAMPLING DOCUMENTATION

APPENDIX 1. RHODE ISLAND RESOURCE RECOVERY CORPORATION DISPOSAL

DOCUMENTATION
Adelaide Avenue High School Remedial Action Closure Report

Providence, Rhode Island



EA Project No.: 61965.01
List of Figures, Page 1 of 1

EA Engineering, Science, and Technology, Inc. August 2007
LIST OF FIGURES
Number Title
1 Site location map.
Adelaide Avenue High School Remedial Action Closure Report

Providence, Rhiode Island



EA Project No.: 61965.01
Acronyms and Abbreviations, Page 1 of 1
EA Engineering, Science, and Technology, Inc. Aungust 2007

ACRONYMS AND ABBREVIATIONS

ACGIH American Conference of Governmental Industrial Hygienists
CFM Cubic feet per minute

CIRTAC State of Connecticut Draft Proposed Residential Targeted Air Concentrations
EA EA Engineering, Science, and Technology, Inc.

EPA Environmental Protection Agency

ELUR Environmental Land Usage Restriction

HVAC Heating, ventilation, and air conditioning

MP Interior monitoring point

LEL Lower explosive limit

LEG Landfill gas

LGM Landfill gas meter

LRAWP Limited Remedial Action Work Plan

MP Monitoring point

O&M Operation and Maintenance

OA Order of Approval

BID Photo-ionization detector

PPE Personal protective equipment

PPM Parts per million

PVC Polyvinyl chloride

RAWP Remedial Action Work Plan

RACR Remedial Action Closure Report

RIDEM Rhode Island Department of Environmental Management
RIRRC Rhode Island Resource Recovery Corporation

SHERP Safety, Health, and Emergency Response Plan

SSD Sub-slab depressurization

TLV Threshold limit value

VOoC Volatile organic compound

Adelaide Avenue High School Remedial Action Closure Report

Providence, Rhode Island



EA Project No.: 61965.01
Page 1 of 15
EA Engineering, Science, and Technology, Inc. August 2007

1. INTRODUCTION

On behalf of the City of Providence (the City), EA Engineering, Science, and Technology, Inc.
has prepared this Remedial Action Closure Report (RACR) for the Parcel B area of the former
Gorham Manufacturing site in Providence, Rhode Island now referred to as the Adelaide Avenue
School site (the Site). A Site Location Map is provided as Figure 1. This RACR has been
prepared to satisfy the remedial action closure requirements specified in Section 11.09 of the
Rhode Island Department of Environmental Management (RIDEM) Rules and Regulations for
the Investigation and Remediation of Hazardous Material Releases (the Remediation Regulations
dated August 1996, as amended February 2004) and Item 6(i) of the RIDEM Order of Approval
issued in June 2006, as amended in February and July 2007. For the purposes of this RACR, the
original and the amended Orders of Approval will collectively be referred to as the Amended
OA. A copy of the Amended OA, recorded in the City of Providence Land Evidence Records, is
provided in Appendix A.

Adelaide Avenue High School Remediai Action Closure Report
Providence, Rhode Island
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2. REMEDIAL OBJECTIVES

2.1 SOIL

The long-term remedial objective for soil is to prevent direct exposure {0 Site soils containing
contaminant levels above the RIDEM Residential Direct Exposure Criteria. An engineered cap
was constructed at the Site to isolate the soil and protect the health of future Site visitors.

The short-term remedial objective for soil during remedial and construction activities was to
minimize direct contact with Site soils.

2.2 GROUNDWATER

Groundwater beneath the Site, located at approximately 25-ft. below ground surface, is classified
as GB by RIDEM. The 2005 site investigation indicated that groundwater beneath the Site is in
compliance with the RIDEM GB Groundwater Objectives. No contact with site groundwater
occurred during construction activities, and groundwater would not be used for any purpose
during or following construction activities. Therefore, no groundwater objectives were proposed
in the Remedial Action Work Plan (RAWP) or imposed by RIDEM for the Site.

2.3 SURFACE WATER AND SEDIMENT OBJECTIVES

There is no surface water or sediment located at the Site. No contact with nearby Mashapaug
Pond or sediments occurred during construction and remediation activities, and restrictive
fencing with deterrent vegetation was installed along the northern Parcel B property boundary
prior to implementation of the RAWP to further restrict access to nearby surface water and
sediment. Therefore, no surface water or sediment objectives were proposed in the RAWP or
imposed by RIDEM for the Site.

2.4 AIR OBJECTIVES

The site investigation and Limited Remedial Action Work Plan (LRAWP) activities completed
in 2005 indicated that there was a potential for VOCs and, to a lesser extent, methane gas to
build up beneath the future building slab and migrate into the proposed structure. Therefore, the
first long-term air objective for the Site is to prevent the users of the proposed structure from
direct exposure to indoor air containing methane in excess of 1 percent of the lower explosive
limit (LEL) or VOCs in excess of Draft Proposed State of Connecticut Residential Target Air
Concentrations (CT RTAC). Installation, operation, and maintenance of an active sub-slab
depressurization (SSD) system and implementation of an air monitoring and sampling program
that includes periodic sub-slab air sampling and laboratory analysis for VOCs and continuous
indoor air methane monitoring will achieve this objective.

The second long-term air objective for the Site is to prevent the discharge of contaminants from
the sub-slab venting system to the atmosphere in concentrations that exceed criteria contained in

Adelaide Avenue High School Remedial Action Closure Report
Providence, Rhode Island
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the RIDEM Air Pollution Control Regulations (Regulation No. 9). Preliminary air emission
estimates, based upon soil gas survey data collected during the 2005 site investigation, indicated
that emissions from the proposed SSD system would not likely require treatment or a permit
from RIDEM’s Office of Air Resources. Actual emission values calculated after the system was
installed and operational, based upon laboratory analysis performed on the SSD system effluent,
has verified that no treatment/ permitting requirements currently apply.

The short-term air objective for the Site was to prevent airborne nuisance dust migration from
impacting nearby residents during intrusive construction or remediation activities. This objective
was accomplished by implementing a comprehensive, RIDEM-approved dust monitoring and
dust suppression program during intrusive phases of the project.
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3. REMEDIAL COMPLETION

The long-term remedy proposed for the Site involves the following elements:
e Engineered cap construction.
e Instituting an Environmental Land Usage Restriction (ELUR) for the property.
¢ Installation, operation, monitoring, and maintenance of an active SSD system.

¢ Installation, operation, monitoring, and maintenance of a continuous indoor methane
monitoring and alarm system.

¢ Installation, monitoring, and maintenance of a fence designed to prohibit access to areas
abutting the school parcel that are yet to be fully characterized and/or remediated.

This long-term remedy for impacted soils and soil vapor is consistent with the Remediation
Regulations and is appropriate and safe for the specific use (high school) proposed within the
boundaries of the portion of the contaminated site for which it is designed (Parcel B).
Furthermore, as an additional measure of safety and protection, the proposed remedy is also
designed to provide an effective physical barrier (fencing) to prevent access to abutting areas
scheduled for remediation, or potentially in need of remediation as applicable site investigations
and RAWPs are being developed and/or implemented. The completion of these remedial
elements is documented in the following subsections.

3.1 ENGINEERED CAP CONSTRUCTION

The objective for this project was to integrate access roadways, parking areas, building
footprints, and the landscaped areas into the final cap design. The engineered cap components
consisted of the following lavers:

Closure cap subgrade

Geosynthetic fabric filter layer (for landscaped areas)
Protective cover soil

Vegetative cover

Site improvements.

e @ & & @

These layers are more fully described below, in order of ascendance above the native site soils.
Unless otherwise specifically noted in this RACR, the design criteria and specifications
presented in the original RAWP, or the modified design criteria and specifications approved by
RIDEM during implementation of the RAWP, have been adhered to. An As-Built Site Plan
illustrating the various engineered cap elements and thicknesses is provided in Appendix B.
Progress and finish photographs of various elements of the engineered cap are presented in
Appendix C.
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3.1.1 Closure Cap Subgrade

A closure cap subgrade was prepared from the existing site grade to create adequate storm water
drainage for the Site and serve as a suitable base for other components of the closure cap system.

3.1.2 Geosynthetic Fabric Filter Layer

A geosynthetic fabric filter layer (ProPex 4510) was placed above the closure cap subgrade and
below a protective soil cover for virtually all landscaped areas of the site to prevent human
exposure to impacted soil. The only landscaped areas where fabric was not installed beneath the
protective soil cover were areas where a minimum of 2-ft. of clean fill was installed. These areas
include the landscaped island within the pavement in front of the school building, a landscaped
area near the school’s southwest corner, and the landscaped areas in the northern portion of the
Site where RIDEM required 2-fi. of clean fill.

3.1.3 Protective Cover Soil Layer/Vegetative Cover

The protective cover soil layer of the closure cap system, also commonly termed the vegetative
support soil layer, consisted of a minimum of 2-ft. of certified clean fill material or equivalent in
all areas of the site, and a minimum of 2-ft. of clean soil in all areas known or suspected to be
subject to the RIDEM Rules and Regulations for Composting Facilities and Solid Waste
Management Facilities (Solid Waste Regulations), and under the jurisdiction of RIDEM’s Solid
Waste Program. One foot of clean fill material over the approved geosynthetic fabric filter layer,
4-in. of concrete or asphalt over 6-in. of appropriate clean fill/gravel base, or the concrete
building slab over 6-in. of gravel aggregate are all considered to be the “equivalent” of 2-ft. of
clean fill for this project. The upper 4-8 in. of the soil layer consisted of organic topsoil (i.e.,
loam) to promote vegetation.

All clean fill material imported to the Site, including sub-grade material and loam, was sampled
and analyzed for compliance with the RIDEM Method 1 Residential Direct Exposure Criteria in
accordance with the following frequency: one sample for every 500 cubic yards was analyzed
for arsenic, and one quarter of the total number of compliance samples was also analyzed for
VOCs, Total Priority Pollutant metals, polycyclic aromatic hydrocarbons, and total petroleum
hydrocarbons. Laboratory analytical results were forwarded to RIDEM via electronic mail, and
written approval was received from RIDEM prior to use at the Site. A total of approximately
5,966 cubic yards of sub-grade material from P.J. Keating, Inc. (Cranston, RT) and 933 cubic
yards of loam from Richmond Sand & Gravel (Richmond, RI) were brought to the site for use in
constructing the engineered cap during the project. Laboratory results for all approved sub-grade
fill and loam used at the Site, RIDEM correspondence approving its use, and weight slips for the
material and correspondence provided by the supplier of the fill attesting to its origin and
suitability are provided in Appendices D and E, respectively,

Referring to the As-Built Site Plan in Appendix B, multiple hand-dug test pits were conducted in
the engineered cap which verified that the minimum-required thicknesses and geosynthetic fabric
(where applicable, refer to Section 3.1.2) were installed at the Site.
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3.1.4 Site Improvements

The Adelaide Avenue School development includes extensive non-landscaped areas containing
the school structure, paved roadways, paved walkways, and paved parking areas. Asphalt areas
include a minimum of 6-in. of appropriate base coarse fill material covered with a minimum of
4-in. of biturminous asphalt (combined binder and wearing course). Concrete pavement areas
include a minimum of 4-in. of poured concrete over a minimum of 6-in. of appropriate base
coarse material. An active sub-slab venting system, consisting of a network of suction fans,
piping, and suction pits designed to create a negative pressure beneath the school, was installed
beneath the building structure. The school’s concrete slab foundation serves as the cap beneath
the school.

3.2 ENVIRONMENTAL LAND USAGE RESTRICTION

In accordance with Item 17 of the Amended OA, an ELUR, approved by RIDEM for use at the
Site and documenting the required maintenance and annual inspection of the remedy, will be
recorded in the City’s land evidence records for the property following RIDEM approval of this
RACR and the As-Built Site Plan (Appendix B). A copy of the ELUR to be recorded is provided
in Appendix F.

3.3 SUB-SLAB DEPRESSURIZATION SYSTEM

The design of the active SSD system proposed for the Site was based upon the U.S.
Environmental Protection Agency’s (EPA’s) guidance for radon gas evacuation systems

as outlined in Radon Prevention in the Design and Construction of Schools and Other Large
Buildings, EPA/625/R-92/016 (January 1993). The SSD system is designed to create a low-
pressure zone beneath the school structure which will prevent VOCs and methane (if any) from
entering the building through a series of suction fans, subsurface piping, sub-slab aggregate
material, and other design features. Air exhausted from under the slab is released to the
atmosphere above the roof of the school building.

Air emission design calculations, based upon soil gas data for the Site collected prior to RAWP
implementation, predicted that no permits and no treatment of the system effluent will be
required. Air emission samples from the three rooftop suction fans, collected in March 2007
after the SSD system was initially turned on-line and again in June 2007, confirmed that no
RIDEM air permit applicability thresholds were exceeded. The air emission sampling data was
summarized along with indoor, ambient, and sub-slab air sampling data in monthly
correspondence to RIDEM between April and August 2007. Please refer to these previous
submittals for more information if needed. In accordance with Item 6(f) of the Amended OA,
future air sampling data will be presented in Quarterly Status Reports.

Each of the major design components of the active sub-slab venting system is presented in the
following subsections. The suction pit locations, vertical piping locations, and other design
specifications are presented on the As-Built SSD System Drawings in Appendix B. Various
progress and finish photographs of elements of the SSD system are presented in Appendix C.
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3.3.1 Sub-Slab Aggregate Material

An approximate 6-in. layer of aggregate material meeting American Society for Testing and
Materials Size No. 5 specifications or equivalent (approximately 0.5- to 1-in, diameter) was
evenly placed beneath the entire building slab. A 6-mil polyethylene vapor barrier was placed on
top of the aggregate material prior to pouring of the concrete slab to prevent wet concrete from
entering the void spaces in the aggregate layer.

3.3.2 Vapor Suction Pits

A total of eight vapor suction pits were installed beneath the building slab to facilitate
communication throughout the sub-slab aggregate layer. Each suction pit was constructed as a

4-ft x 4-ft x 8-in. deep void area within the aggregate layer in various locations beneath the
school building slab.

3.3.3 Vent Piping

Each suction pit installed beneath the slab is connected via horizontal 4-in. diameter polyvinyl
chloride (PVC) vent pipe to one of three vertical risers extending through the floor slab and
continuing up through the building roof. All piping joints were solvent welded, and all exposed
riser piping within the school either passes through rooms that students do not have access to
(e.g., mechanical or electrical rooms) or is located at elevations that render the piping
inaccessible. The three vent piping risers penetrate through the school building roofline and
terminate a minimum of 25-ft. from any outdoor air intake to reduce the potential for SSD
system effluent entry into the building.

3.3.4 Suction Fans

Three in-line suction fans, each capable of providing approximately 500 ft* per minute (cfm) of
air flow at 0-in. of water column static pressure were installed to create negative pressure
beneath the building and exhaust potential sub-slab vapors to the atmosphere. The fans were
installed in hne with the roof top vent piping via rubber sewage pipe connectors to facilitate
proper sealing, quiet operation, and fan maintenance/replacement activities (if needed). The fans
were installed on the roof to eliminate the potential adverse effects caused by piping leaks, if
any, on the exhaust side of the fans. The SSD system includes electronic controls on each
suction fan which are tied into a warning notification light, audible alarm, and an auto dialer to
notify responsible personnel if a significant reduction in airflow has occurred at any of the fans
(i.e., system operational problem).. The system warning light, audible alarm, and auto dialer are
located in the school administration office area.
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3.3.5 System Monitoring and Sampling Locations

Multiple representative monitoring and sampling locations have been installed at the Site within
the sub-slab region, the building interior, and on the rooftop of the school building. These
monitoring and sampling locations are presented in the following subsections.

3.3.5.1 Sub-Slab Monitoring/Sampling Lecations

A total of eleven representative monitoring/sampling points were installed beneath the school
building. Eight of the monitoring points, labeled MP-1 though MP-8 on the As-Built SSD
System Drawings in Appendix B, consist of 10-20 ft. of 1-in. diameter PVC piping extending
from grade just outside of the school building to the aggregate layer beneath the building, and are
terminated with a 2-ft length of PVC screen wrapped in fabric filter to facilitate vapor
monitoring and/or sampling. A bolt-down, gasketed, protective road-box was instalied over each
of these eight monitoring points flush within the concrete or landscaped areas surrounding the
school building. Three of the monitoring points, labeled IMP-1 through IMP-3 on the As-Built
SSD System Drawings in Appendix B, were installed through the concrete slab at various
interior locations within the school structure. The interior monitoring points consist of an 8-inch
stainless steel, recessed, sealed implant finished with a bolt-down, gasketed, protective
enclosure.

3.3.5.2 Indoor Air Methane Monitoring

An indoor air monitoring system designed to continuously monitor the percentage of the
methane LEL inside the proposed school building was installed. The indoor monitoring system
includes eight continuous methane monitoring locations located throughout the first floor of the
school building. Each sensor is electronically connected to a controller equipped with a battery
backup feature, a visual warning notification light, an audible alarm, and an auto dialer in the
school administration area. The continuous methane sensors are equipped to trigger an alarm
notification at the controller when the concentration of methane gas at any of the sensors is
equal to or greater than 500 ppm or 1 percent of the methane LEL for a period of 1.5 consecutive
minutes. In the absence of OSHA standards regarding permissible methane exposure limits, this
sensor setting was selected based upon the threshold limit value (TLV) guidance established by
the American Conference of Governmental Industrial Hygienists (ACGIH). The ACGIH TLV
for methane (2 percent LEL or 1,000 ppm) is a guideline regarding the safe levels of exposure to
methane from various hazards found in the workplace. A TLV reflects the level of exposure that
a typical worker can experience without an unreasonable risk of disease or injury. A sensor
setting of one-half the ACGIH TLV (1 percent LEL or 500 ppm) was selected to afford a
significant measure of additional Site safety.

3.3.5.3 Rooftop Monitoring/Sampling Locations
Vacuum gauges, air velocity monitoring locations, and air sampling ports have been instalied in

the vicinity of the inline suction fans on the building rooftop to facilitate system monitoring and
sampling procedures.
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3.4 FENCE iNSTALLA’I‘ION, MONITORING, AND MAINTENANCE
3.4.1 Fence Installation

Prior fo initiating Site development and RAWP implementation activities, a new 8-t high chain
link fence with deterrent vegetation planted along the proposed development side of the fencing
was installed along the northern property boundary of the school property (Parcel B) in
accordance with a Superior Court Order, dated 29 March 2006. In accordance with the Court
Order, the fencing along the northern property boundary of Parcel B (i.e., the school parcel)
includes signage in English and Spanish that states, “Warning — Keep Out — Environmental
Cleanup in Progress.” Please refer to correspondence submitted to RIDEM dated 15 July 2006
for more information regarding the location, construction details, and photographs illustrating the
completion of the court ordered fencing.

Based upon the fact that site assessment and/or site remediation activities at neighboring
properties to the north and west of the school were yet to be initiated or still ongoing, a second 8-
fi. high chain link fence was installed in accordance with RIDEM approval along the northern
and western property lines of the Site to minimize potential access to these abutting properties
from the school Site.

Temporary fencing with fabric windscreen was in place around the school property’s eastern,
western, and southern property boundaries throughout the majority of school construction until
such time that the cap was completed.

3.4.2 Fence Monitoring During Remedy Implementation

The permanent and temporary fences described above were periodically monitored throughout
the remedy implementation period. Several issues of fence vandalism by trespassers or fence
maintenance requirements were addressed by the City’s subcontractors during implementation of
the Site remedy.

3.5 LONG-TERM MONITORING, REPORTING, AND OPERATION AND
MAINTENANCE

Now that the school is constructed and the remedy has been installed, the City is responsible for
long-term operation and maintenance of the remedy and identification and correction of non-
compliant Site conditions including, but not limited to, equipment failures or exceedances of
established action levels. An Operation and Maintenance (O&M) Manual has been prepared for
the site and is included in Appendix G.
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4. DEMONSTRATED POINTS OF COMPLIANCE

Compliance with the RAWP objectives has been demonstrated through completion of the
following activities:

¢ Construction of the engincered cap.

¢ Construction the sub-slab venting system.

¢ Completion of venting system start-up sampling activities.

e Installation of indoor methane alarm system and start-up of methane system monitoring,

Documentation illustrating compliance with the RAWP objectives is provided in the following
subsections and within the various attachments to this RACR. Long-term compliance of the
remedy will be determined by successful and timely completion of the maintenance and
monitoring procedures and through preparation and submittal of Annual ELUR Inspection
Reports. As required by RIDEM, the Annual ELUR Inspection Report for the Site will include a
discussion relative to the regulatory compliance status of abutting parcels that comprise the
entire former Gorham property. The first ELUR Inspection Report will be prepared and
submitted approximately one year from the date that RIDEM approves this RACR and the ELUR
is recorded in the City’s land evidence records.

4.1 SOIL

The impacted soil at the site was considered to be in compliance once it was capped as proposed
in the RAWP or as approved by subsequent RIDEM approvals. An ELUR, previously discussed
in this RACR, will be placed on the Site once the RACR is approved by RIDEM.

The engineered cap installed at the Site consists of a minimum of 2-ft. of clean fill or the
equivalent (where allowable). Department-approved equivalents to 2-ft, of clean fill include the
school building footprint, asphalt and concrete paved areas, and 1-ft. of clean fill over a
geosynthetic fabric as described in Section 3.1.

Soil compliance at this Site was also demonstrated through laboratory analysis of the clean fill
material used for construction of the engineered cap by obtaining written approval from RIDEM
for said clean fill material, through visual inspection of paving and concrete pouring activities,
visual inspection of geosynthetic fabric installation, and field measurements of cap depths within
hand-dug test pits in multiple areas across the Site. Copies of laboratory analytical reports and
RIDEM correspondence approving use of fill material, and weight receipts obtained from the
subcontractor responsible for delivering the fill material to the site are provided in Appendices D
and E, respectively.
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A copy of an As-Built Site Plan that includes the hand-dug test pit locations and associated cap
thicknesses is provided in Appendix B and photos illustrating various elements of cap
installation activities are included in Appendix C.

4.2 SSD SYSTEM EFFLUENT

Preliminary air emission estimates based upon the maximum soil gas concentrations collected
during the soil vapor survey completed on 5 October 2005, and the proposed total effluent air
flow rate of 1,500 cfm (500 cfim each for 3 suction fans) were summarized in the RAWP. The
emission estimates were far below the hourly, daily, and annual permit applicability thresholds
of 10 Ib/hour and 100 Ib/day for an air contaminant, 10 tons/vear (individual Hazardous Air
Pollutants [HAPs], and 25 tons/year (combined HAPs) specified in Section 9.3.1 of RIDEM’s
Air Pollution Control Regulation No. 9, and were also in compliance with the HAP minimum
quantities specified in Appendix A of RIDEM’s Air Pollution Control Regulation No. 9.

Following startup of the SSD system in March 2007, and again in June 2007, three venting
system effluent air samples (one from the discharge of each suction fan) were collected and
submitted for laboratory analysis of VOCs (via Method TO-15). The effluent data was used to
calculate actual emission values and to re-evaluate if treatment or permitting requirements apply.
The actual air emission values confirmed that RIDEM permit applicability thresholds are not
being exceeded by the SSD system effluent.

4.3 SUB-SLAB SOIL GAS AND PRESSURE

Between 12 March and 30 July 2007, a total of six rounds of sub-slab air sampling have been
completed at the Site. In addition to these six rounds of sub-slab air sample collection, field
monitoring for VOCs, methane, and sub-slab vacuum was also performed weekly through the
first 3 months of system operation and monthly thereafter (total number of monitoring events =
16) during this time period. Remedial compliance has been demonstrated at the site based upon
the following:

¢ Throughout the time period of O&M from SSD System start-up until the writing of this
RACR, sub-slab vacuum ranging from -0.04 to -0.20 inches of water column was
maintained at all monitoring points located across the sub-slab region.

¢ The sub-slab Action Level for methane (10% LEL) established for this project has not
been exceeded at any time in any of the sub-slab monitoring ports located across the sub-
slab region.

¢ Sub-slab VOC monitoring and sampling has been completed in accordance with the
Amended OA.

Please refer to the data summary reports previously submitted to RIDEM for more details
regarding these sub-slab sampling results collected at the Site prior to the date of this RACR.
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4.4 INDOOR AIR

The indoor methane monitoring system continuously monitors the methane concentration within
the school building at the eight Department-approved monitoring locations, and is equipped to
notify school officials and other responsible parties (via visual alarm, audible alarm, and auto
dialer) if an exceedence of the 1% LEL Indoor Air Action Level (i.e., 500 ppm) occurs. The
indoor methane monitoring system has been continuously operational at the site since 15 May
2007 without interruption, failure of any kind, or exceedence of the indoor air methane Action
Level.

With respect to VOCs, between 12 March and 30 July 2007, a total of six rounds of indoor air
sampling have been completed at all eight Department-approved sampling locations within the
school. In addition to these six rounds of indoor air sample collection, field monitoring for
VOCs and methane was also performed weekly through the first 3 months of system operation
and monthly thereafter (total number of monitoring events = 16) during this time period.
Remedial compliance has been demonstrated at the site based upon the following:

¢ With the exception of VOCs attributable to construction activities (e.g., painting,
application of adhesives, etc.), VOCs contained in new building materials (e.g., carpeting,
vinyl products, tiles, etc.), VOCs known to be found in background ambient air
throughout the United States and also found in background ambient outdoor air at this
Site, or VOCs most likely attributable to mnadvertent laboratory contamination, no VOCs
were found in indoor air at the Site in concentrations that exceed the Action Levels
applicable to indoor air.

e Upon receipt and review of the laboratory data associated with these sampling events,
RIDEM was immediately notified of any issues of non-compliance and written sampling
summary reports were submitted to RIDEM within one week of said notifications.

Please refer to the previously submitted data summary reports for more details regarding these
indoor air sampling results collected at the Site prior to the date of this RACR.

4.5 OUTDOOR AIR

The following Department-approved dust suppression and dust monitoring program was
implemented during intrusive construction activities at the Site:

¢ During intrusive site construction activities, a tow-behind water tank equipped with
multiple spray nozzies and a hose attachment regularly traversed the work area and
applied water to minimize nuisance dust. In some instances, water sprinklers were used
in place of or to supplement water application by the tow-behind water tank.

¢ Water was also manually applied to specific work areas, debris, soil piles, and any other
areas in need of dust control not covered by the tank’s spray nozzles.
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® Fabric wind screens were installed and maintained along the perimeter fencing at the Site
to minimize off-site dust migration.

¢ During the first week of intrusive construction activities, daily time-wei ghted air sampies
were collected and analyzed for nuisance dust via Phase Contrast Microscopy {(PCM).
Due to compliant sampling results, the Department-approved sampling frequency was
reduced to once per week for the remainder of the intrusive activities. No sampling was
performed or required during times when no intrusive site activities were ongoing.

¢ All samples were collected from a stationary sampling station equipped with a low
volume sampling pump located along the southern fence line closest to the residential
neighborhood abutting the Site. The sampling pump collected a time-weighted sample
over the course of the workday during hours of on-site activities.

®  All dust sampling results were less than the dust action levels established for this project.

¢ Dust sampling data was forwarded to RIDEM upon receipt from the laboratory and are
also provided in Appendix H.

4.6 OTHER MEDIA

There are no remedial objectives for groundwater, surface water, or any other types of media
(e.g., sediment) at the site. Therefore, points of compliance are not applicable with respect to
these other types of media.
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5. ADDITIONAL AMENDED OA COMPLIANCE

Information and supporting documentation relative to complance with other Amended OA
provisions not already discussed in previous sections of this RACR are presented below.

5.1 COMMUNITY NOTICE

On behalf of the City, EA prepared and distributed a bi-lingual community notice in accordance
with Provision 2 of the Amended OA.

5.2 INITIATION OF WORK

In accordance with Provision 3 of the Amended OA, work at the Site was initiated within thirty
(30) days of the City’s receipt of the June 2006 Order of Approval.

3.3 NO ACCEPTANCE OF WASTE FROM OFF-SITE SOURCES

In accordance with Provision 4 of the Amended OA, no hazardous waste was accepted from any
off-site sources for treatment or disposal at the Site

5.4 OFF-SITE DISPOSAL OF EXCESS SITE SOIL

In November 2006, during the implementation of the remedy, approximately 1,130 cubic vards
of excess site soil was removed from the Site and was disposed of at the Rhode Island Resource
Recovery Corporation (RIRRC). Removal of the soil was needed to accommodate the Site
grading necessary to construct the engineered cap. Prior to disposal, the excess soil was sampled
for various chemical parameters and the results were submitted to the RIRRC for review and
acceptance. The RIRRC approved disposal of the soil at their Johnston, RI facility (Central
Landfill) as alternative cover.

Copies of the RIRRC Acceptance Letter, associated soil sampling laboratory reports, and
disposal receipts from the Central Landfill are provided in Appendix 1.
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6. CERTIFICATIONS

The undersigned certify that this RACR is a complete and accurate representation of the
contaminated site and contains all known facts to the best of their knowledge.

Peter M. Grivers, P.E., Project Manager Date
EA Engineering, Science, and Technology, Inc.

8/29/07

e 5

Timothy C. Regan, P.E., Senior Engineer Date
EA Engineering, Science, and Technology, Inc.

ﬁ = )//é‘%\ 8/29/07

Alan Sepe Date
Director, Providence Department of Public Property
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gectexiiles

4510

ProPex 4510 1s a polypropylene nonwoven needlepunched fabric. This engineered geotextile is stabilized to
resist degradation due to ultraviolet exposure. It is resistant to commonly encountered soil chemicals,
mildew and insects, and is non-biodegradable. Polypropylene is stable within a pH range of 2 to 13, making
it one of the most stable polymers available for geotextiles today. We wish to advise that ProPex 4510
meets the following minimum average roll values:

Property Test Method Minimum Average Minimum Average
Roll Value Roll Value
(English) {Metric)
Unit Weight ASTM-D-5261 10 oz/vd’ 339 g/ny’
Grab Tensile ASTM-D-4632 2501 1.11 kN
Grab Elongation ASTM-D-4632 50 % 50 %
Mullen Burst ASTM-D-3786 520 psi 3584 kPa
Puncture ASTM-D-4833 155 1b 0.689 kN
Trapezoidal Tear ASTM-D-4533 100 1b 0.445 kN
UV Resistance ASTM-D-4353 70 % at 500 hrs 70 % at 500 hrs
A0S™ ASTM-D-4751 100 sieve .15 mm
Permittivity ASTM-D-4491 1.2 sec’! 1.2 sec’’
Flow Rate ASTM-D-4491 85 gal/min/ft’ 3460 L/min/m’
Coefficient of Permeability ASTM-D-4491 0.20 cm/sec 0.20 cm/sec
Thickness ASTM-D-5199 85 mils 2.15mm

(1) max. average roll value

Amoco Fabrics and Fibers Company manufacturers the nonwoven fabric indicated above. The values listed
are a result of testing conducted in on-site laboratories. A letter certifying the minimum average roll values
will be issued from the manufacturing plant by the Quality Control Manager at the time shipment is made.

DATE ISSUED: 01/02/04

Amoco Fabrics and Fibers Company
260 The Bluffs

Austell, GA 30168

PH: 770-944-4569

FX: 770-944-4584

Exclusion of Liability

Infermation contained in this publication is accurats to the best of the knowledge of Amaca Fabrics and Fibers Company. Any information or advice cbtained

from BP otherwise than by means of this publication and whether relating to BP materials or other materials, is also given in good faith. However, It remains

at all tmes, the responsibility of the custormnear to ensure that BP materfals are suitable for the particular purpose intended. Inscfar as materials not

manufactured or supplied by BP are used in conjunction with or instead of BP materials, the customer should ensure that he has received from the

rmanufacturer or supplier all the technical data and other information relating to such materials. BP accepts no liability whatsoever {except as otherwise

expressly provided by law) arising out of the use of information supplied, the application of processing of the products described herain, the use of cther

materials in lisu of BF materials in conjunction with such other materials. %}g}

Published by Amoco Fabrics and Fibers Company
BP and Helios mark are registered trademarks of Amoco Fabrics and Fibers Company







Inline Centrifugal Fans for Round Duct

the ultimate in quality, quiet performance and cost.efficiency




Fantech FR Series

Versatility and Value

Fantech’s versatile FR Series fans feature a plastic housing constructed of
UL-recognized, UV-protected thermoplastic resin. This tough protective
shell allows the fan to be mounted in outdoor and wet locations. * ideal
for multiple point exhaust, dual bathroom exhaust, or new reom additions,
Fantech's FR Series fans are caulked at the motor screws, the wiring
cables and along the seams of the fan to prevent moisture from entering
the housing. Fantech’s FR Series fans have fong been the choice of
residential builders and remodelers but now can be used for commercial
projects with our recent UL commercial applications rating.

Easy to install
Loaded with features

*Prewired and supplied with a mounting brackst
for easy installation

= Available singularly with bracket or in a variety
of kits for spacific applications. Each kit includes
the appropriate fan and accessorias

»UL Listed; CSA Certified

e Anproved for rasidential and commercial
applications and for wet Jocations

eSuitable for airstream temperatures up to 140° F

«Easy connection using external wiring box with
waterproof gasket

#122-645 CFM \
*4" 10 10" duct diameters Typical attic installation
=100% speed controllable

#Five-year factory warranty

Kits are available for the following applications:

¢Regular Kits (REG 100 and REG 140} for singie
paint exhaust applications

e Deluxs Kits (DLX 110, DLX 150, and DLX 200}
designed for dual point exhaust applications

#\ent Light Kits {REG 100L,
DLX 150L} for single and
dual vent light exhaust
applications

EC

* The FR Series is not manufactured to operate with water running through the motor compartment, or o
be used in applications where the fan would be buried underground. A Ul +ecognized waterproof conduit
shouid be used for all outdoor spplications to provent moisture entry via knockout in wiring box.

2 Fastech Fan Guide Book



FR Kits

Pictured from left ta right; DLX150 ~ Duai Point Ventilation Kit
REG100L — Single Vent Light Kit. Additional kits
(not picturad) are avaiiable.

DiX150 REG100L
Specifications
FR Series Dimensional Data Side View Top View
odel | Tal | a2 c D F
FR 100 ™4 5 1 ow | au o
R10L 4~k 5 | 9% | 6%
gR125F — | BN 9w L% |
R0, B | 6u | DL | 5%
RSO 6 | ] 119 |
FR160| 6 " 6% | 11% | 6%
FR200L~8 [ 10 [ 13% | ewn <
5| 8 1 | 1% | 8% | 1% Fo
2l R250] — [0 | tave | 6w | 10— |

Alf dimensions in inches. ' Duct connactions are /8* smaller than duct size.

@ ®-

EAES!

Ff Serigs Air Perfarmnce Graphs

150\ : 3.0

140 LY s,
FR110 T, e
5 L N \
o . g
£ \\ : £ 2 \\\\:Q\ A
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g FR150 : \
2 0.80 E 1.5 N
& \% \\\ ! N ‘\\
Q d A
E 050 B \ \ ; PR225
@ Eip : o
3 \ \ \\\ | : \‘\\\ \\ \\
FR200
\\?\‘f\\ FR140 o5 N M -
an i ™, *
\\\iﬁﬂﬁ ~ e FR160
i34 3 \ L} \ 6.0 N i \
D 50 196 150 00 250 9 100 200 300 400 500 508

Flow Rate {CFM) Flow Rate {CFM}

FR Series Performance Data

Fan | Energy Raied Watiage . | Ei Max. | Dudt
Jhodel | Siar RPM | Volts | ys Range Amps | e P Ve & . 10" | 15" Ps | BT
FRI0OT™=v= 2000 [ 115 [ - 19| 71819 1018 | 122507100 |78 1 55 1015 1 — LaetBae] 2
FRI10| — | 2900 496wt _ BO 62-80 072 | 167 | 150 | 133 | 113 | 88— %3 4 16077 4
PR V25 7 W7 129507 115 [T w88 018 | 1481120 0 8847 | — | — | e 079 5
R140| ¥ 2850 | 115 61 47 — 62 T90 | 162 | 132 | 99 | 46 | — |15 | &
SERARSO| ol 75041120 00 7 B ZEt0 67 1263 280wl 198 1| 167 | 136 | G061 17 | 1.587 | 4"
FRI60| — (2750 | 115 T103-130 | 1.14 | 289 | 260 | 233 | Z06~_l70 | 154 | 89 | 232" | &
iFR.200. [ A [ TS L 22 ] 106 -128{731 | 408 | 860 | 308 1 259 1213 | 1rA—Z2 1314"| B
| ER22+ | 3100 | 115 137 | Vi1-152 | 135 { 429 | 400 | 366 | 332 | 297 | 260 | 168 | 2.28dp" |
el PR 2501 — [12850°| 115 | 241 | 46248 | 2.40 | 645 | 600 | 553 | 506 | 454 | 403 | 204 [ose7 1o

R Series parformance is shown with ducted sutlet. Per HYI's Certified Ratings Program, charted air fiow performance has been derated by & factor based on actual test
resufts and the centified rate at .2 inches WG.

Fantech “Your Ventilation Solutians Company” 3






EXTRACTIVE GAS DETECTOR

OPERATION MANUAL
Modl-?

Contains the PS-7, PS-7 Administrator & Pyrolyzer Manuals

« Store this operation manual in a convenient location, and consult it whenever necessary.
¢ Operate this unit only after reading and fully understanding the content of this manual.
 This manuai uses standard specifications. If your specifications are different, the operation manual

that came with your unit takes priority.

-y
e NeW cOSMOS ELECTRIC CO.LTD.

DOD Technologies, Inc.

Innovative Life Safety Systems & Services

740 McArdle Drive, Unit C — Crystal Lake, IL 60014
815-.788-5200 FPhone 815-788-5300 Fax www.dddtec.-com
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1 Introduction

e Thank you for purchasing the extractive COSMOS Gas Detector Model PS-7.

« This Gas Detector is designed to detect the ieakage of toxic and combustibie gases. It is designed to display the
concentration level of detected gases on the main unit and output that information externaily as an analog
signal. When a presei warning level of gas is detected, the warning lamp (ALARM lamp) on the main unit starts
to blink, the external contact output is activated, and the amount of Ieaking gas is monitored.

e The sensor unit and sampling unit used in the Gas Detector can be replaced without the use of tools. Regular
replacement of these components eliminates the need to perform calibration on-site.

e To ensure correct operation, read this manual carefully before attemnpling to install or operate the Gas Detector.

Explanation of Symbols

e

This manual uses the foliowing symbois. Their méénings must be understocd and observed {o ensure safe

operation of the unit.

é Indicates an impending hazardous situation that, if not avoided, will result in
Danger: | serious injury or death.

ﬁ ) Indicates & potentially hazardous situation that, if not avoided, could result in
Warning: | sericus injury or death.

‘ . Indicates a polentially hazardous situation that, if not avoided, could result in
Caution: | minor injury or physical damage.

Note Indicates operational advice and/or instructions.




2 Safety Instructions

= Read and understand the following information to ensure that the Gas Detector is used correctly.

+ The Gas Detector must always be used in accordance with relevant laws and regulations, and all wiring,
installation, and other work associated with the Gas Detector must be performed by qualified personnel,

4 X

A Warning

= When the Gas Detector delects a gas leak, carry out the procedures stipulated by );our
company in response o gas leaks.

= The Gas Detector must be grounded to prevent electric shock.
¢ The Gas Detector is not explosion-proof. It must be installed in a safe location.

& Caution

+ Do not disassemble or modify the unit, or change its construction or circuitry in any way. Doing
so may impair the unit's performance.

« The Gas Detector is not drip-proof and must be installed in a location free from spattering
water.

e The unit must be used in accordance with prescribed laws and regulations.

e Please turn the power switch located on the front of the base unit OFF when attaching or
removing the main unit. If this is done with the switch left ON, the unit may become damaged,
or give faise alarms.




3 Contents of This Package

P

= The following componehts are included with the standard Gas Detector unit. Ensure that alt components are {
present before attempting fo use the unit. Every effort is made to ensure that the unit is packed correctly, but if

any components are damaged or missing, contact your local authorized distributor.

Description Quantity
PS-7 Gas Detector 1
Male connector (R1/4- 26} 2

Filter elements {FE-1, 12 pcs.)
(For MF-50 Filter Unit)

Fuse (0.5 A) - 1
Mounting screws {M4 x 8) 2
Stick for Test _ 2
Operation Manual 1*2
Operation Manual 1*2

"1 2 sticks are provided with each system,

Note: 1)The sensor unit is not bundled with the Gas Detector, and must be purchased separately.
2)When it is with DeviceNet unit, the contents are as described in the DeviceNet Unit
Instruction manual

Optiocns
Option Quantity
Filter (MF-51) ° Ordered quantity
Gas collector { PF-D1) Ordered guantity

*3 Recommended for use with highly adsorbent gases
(HCI, Cla, NHs, etc.) other than HF and Fs.



4 System Flow Diagram

MF-50 (Dust filter) E"' """"""" P ——— s ;m;h:g—{_lr;t -------- -
L-(FS P
Rc1/4 o Y NSy Re 1/
GAS |N : : sensar 3 !
Rc 1/4 i - | Controller ] :
i ..... o -
P o lmmmeeeeean
Power ____:L_er“ : + / F1 SW,&)_“

> i
DC 24V TN o CPU Board

Analog Output
4t0 20 mADC - ‘; TR%)»——
(4-conductor shielded cable) T : S
1 B Maintenance C\?O é:
! switch Jack
Gas alarm contact output ____;_____l '@ 0 0= 1stlevel warning
a6 ¢ Z2nd level warning] | Key Sheet
(N/O) —-—}—I =

ZC Common
Trouble warning output i @ ...................
—— “Trouble
< (N/C) . L R’"#Z warmng LCD Display

L-—a—u—zu—:-:—-l--nvmlmumum-—:uuunmuuauu—:—-—zn-mu()nn W —

, Warning contact capacity (ZA1orZA2-ZC)
' {Rated load: 125 VAC or 30 V DC
0.5-A resistance load)

Trouble cutput (TA-TC)
(Rated load: 30V DC 30-mA
resistance load)

Figure 1 Systern flow diagram

A Warning

Pay special attention to the polarity of the trouble warning output. As the circuit protection diodes are
internalized, if the polarity is reversed, the trouble warning signal will not be output.

Y

-

Caution

The analog output source is not insulated from the power source. In case it is used in combinaiion

with other types of devices, the analog signal must be isolated from flowing into the power sources of
the ofther devices.

N

-4 -




5 Description

5-1 Components on the Main Unit

ST / T ens

1423

12

No. Description

Function

1 POWER lamp

(Green) Power lamp. Hluminates during regular monitoring
operations.

2 TROUBLE famp

(Yellow) The lamp blinks when trouble occurs.

3 ALARM iamp

{Red) The lamp blinks when the concentration ievel of detected
gas exceeds that of the preset atarm level,

4 LCD display

Warning displays, detected gas ievels, bar graphs of gas levels,
trouble states, maintenance modes, test mode, flow sign are all
shown on the LCD display.

5 Key switches {inside)

Switches to carry out the various settings.

6 Fitter unit {MF-50)

Incorporates a filter element (FE-1) that prevents dust from
entering the gas inlet and tubes leading to the sensor.

7 Operation section cover

Lift up gently to use key switches.

8 Front panel

Coniains the main board.

9 Sampling unit

The pump is contained inside the sampling unit.

10 Main body cover

The cover protecting the sensor unit.

11 Latches

Latches to attach the main unit onto the base unit,

12 |_ocked/unlocked line

A line {mark) o show the return position of the jatch.

_5.
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Figure 3 Dimension & description (Units: mm)
No. Description Function
13 Fuse 126V, 0.5A
14 | Base unit power switch The power switch for the base unit.
15 Mounting holes Screw holes (£5.5) for wall mounting.
16 Terminal strip Used to connect external wiring.
17 Main unit power switch The power switch for the main unit.
. . A switch that is set to regular, maintenance mode 1 (MNT1) or
18 Maintenance switch maintenance mode 2 (MNT2).
_ A connector to provide power to the pyrolyzer when one is being

19 | Connector for the pyrolyzer used. (CDP-7 type).
20 Gas infst Aspiration inlet for sampled gas. A filter unit (MF-50} is attached.
21 Gas outlet Exhaust outlet for sampled gas.
22 Cable entry A hole for incoming cables.




5-2 Details of the Key Switch Section

1 Puli back

2 Push down

Figure 4 Names and functions of key switches

No. Bescription Display Function
1 Span adjustment SPAN Te carry out 21vol% adjustments.
switch ' {For the COS-7 oxygen sensor unit.)
To carry out zeroing.
2 | Zeroing switch ZERD (For the CHS-7 flammable gas sensor unit or CDS-7 toxic gas
sensor unit.)
3 | Alarm point set switch | AL Used to check the values of various alarm settings.
Communications Sends sensor unit information {o the main unit after initial
4 X COMM.
switch start-up, etc.
. up
5 | Up/down swilch DOWN Used to change the values of the test output, elc.
Connector to check A connecior employed especially to check the analog output
6 CP . X
analog output from the main unit (4- 20 mA).
7 | Test switch TEST Used to set {0 test mode.
g Special command (None) Used to change the values of various setlings.

switch

{For administrative use.)

-7 -




9-3 Details of the LCD Screen Display

-

LCD display

Figure 5 Parts of the LCD screen display

No, Meaning
1 Shows the delected gas concentration (with units).
2 Lights when the flow rate is decreasing. (Aiso see no. 6 below.)
3 | These light when the detected gas concentration exceeds that of the preset alarm level.
4 Lights on when there is sensor trouble, or when a sensor is inserted incorrectly.
5 | Lights on when the pyrolyzer is disconnected.
Shows the flow rate of the sampling gas.
6 Fast rotating display: When flowing at normal rate (0.5 Limin).
Slowly rotating dispiay: (Showing that it is clogged) When the load on the pipe is high.
No rotation: (Warning that the flow rate is decreasing) When the flow rate has decreased.
7 Bar graph of gas concentration. One division is 5% of a full scale vaiue.
When the bar exiends to the far right, it is at full scale.
& | Shows the values of various settings. (For administrative use.)
9 | Lights while in test mode.
10 | Lights while in either maintenance mode 1 (MNT1) or mode 2 (MNT2).

-8-




6 Installation and Wiring

-

A Warning

The Gas Detector is not explosion-proof. it must be installed in a safe location.

When detecting highly adsorbent gases such as HF and F,, install the Gas Detector with the
filter element (FE-1) removed from the filter unit (MF-50). (Refer to 9-7 Replacing the Filter
Element.)

For the gas sampling pipe, use a Teflon conduit of 86/4 having a maximum length of 20
meters. Note, however, that for highly absorbent gases, such as HF, Fs, HCI, Cly and NH;, the
length of the conduit should be no more than five meters.

J

~\

A Caution

The Gas Detector should be installed in a location free from shock and vibration, and away
from sources of high frequencies or magnetism.

Do not use the gas collector hood when detecting gas concentrations in narrow spaces such
as ducts.

Do not install the Gas Detector in locations where the temperature may exceed 40°C or dew
condensation or sudden temperature fluctuations may occur.

The Gas Detector is not drip-proof.

The pressure difference belween the gas inlet/exhaust ports and the ambient atmosphere
must be within 1 kPa. The pressure difference beiween the iniet port and exhaust port must
be such that the inlet port is a negative pressure of 1 kPa or less.

¢ Install the Gas Detector vertically. (Inlet port and exhaust port must be in downward direction.)
+ Locate the detector tip (the tip of the gas sampling pipe) to be appropriate for the specific

gravity of the gas {o be detected. It must also be placed in a location where the target gases
are likely to accumulate.

Not more than 30 ¢
above floor level
75 to 150 cm above
fioor level

Lighter than air Near the ceiling

Heavier than air

Equivalent to air

~




6-1 Installing the Main Unit

(1} Determine the installation point and attach the base unit

using two M4 x 8 screws.

{2) Run a cable through the cable entry (the cutout hole near the
bottom of the base unit) and connect to the terminal board.
(Refer to 6-2 Wiring Instructions.)

{3) To attach the sensor unit, refer to 9-2 Attach/Replacing the

Sensor Unit. To attach it after attachment of the base unit,

Latch

proceed to step 4. {Left right)

{4) Remove the protective seal before attaching the main unit.
Protective seal

2 Attach in line with the rails R ail

(53 Puli back the latches on both the left
and rights sides of the bottom of
the base unit, and attach the main unit

inserting from the top side first.

EEE

1 Fuil the latches on both sides forward

Pa.Jsh Soth the laiches back 3}1
{6) Fush both the {atches on the left
and right hand sides of the
base unit back in until the locked/unlocked

fine can be seen l.ocked/ unlocked line

Warning

Be sure to push the latches back as far as they will go. if the latches are not back behind the locked/
unlocked line, normal gas detection will not be performed.

Note

«  The protection seal on the base unit is to protect the connector and internal piping when attaching the base
unif, This seal is not necessary after the main unit is attached. Piease dispose of it properly in accordance
with company disposal regulations.

e Ifmuitiple units are to be mounted in a row, ensure that there is sufficient space between each unit (at least 3

cm on either side is recommended} to allow the main unit to be removed and reattached.

-10 -



6-2 Wiring Instructions

- Trouble alarm

Terminal . . .
Board Sign Polarity Function

P +

Power supply (24 V DC)

TB1

Gas concentration output (4-20 mA DC)

Mo =Z
+

Ground

Gas alarm contact output (1% level)
ZA1 {no voltage contact 1a)

Rated load: 125V AC or30 VDC, 0.5-A
resistance load

Gas alarm contact output (2™ level)
ZA2 (no voltage contact 1a)

Rated load: 125 VAC or 30 V DC, 0.5-A
B2 resistance load

ZC ZA1, ZA2 common

{Open coilector: N/C)
Rated load: 30V DC, 30-mA resistance
load

TA +

TC — Trouble alarm common

r-ZA?—G +----—?—-—-t
-+
ZAZ -0 U ST o

! pio

e
-+ '”"’L__——'m N
TA + by -
4‘_ I ————————
e I % 1,
TG
Figure & Terminal strip

~ “\
Warning

* Be especially careful regarding the polarity of the troubie alarm (TA: plus, TC: minus.} as the
circuit protection diodes are internalized, if the polarity is reversed, the trouble warning signal will
not be output.

= To avoid electric shock, always disconnect the power supply before performing any wiring
operations,

= Ensure that the unit is properly grounded.

o S
4 A
/\ caution

» Do not lay cables near sources of electrical noise, such as high-capacity transfermers, motors
or power supplies.
= Ensure that the cables on the external device side and the gas detector side are correctly
connected. y
.

.



/ Operation

7-1 Operation Procedures

Carry out operations in the following manner. Refer to the items inside each box for more detailed instructions
(listed from the next page)

(
L

initial setup

'

Within the rangs

¥ of 24V+10%

{(2)Based unit
power ON

Do combustibie or
foxic gases need to be

Qutside the range

Example

{1)}Check power
Refer (1) voltage
v page 13 4V DG +10%

of 24v+10%
{1)Check powa
voliage —-3 1+ Check the voltage of the power
24 V DC 2108

supply source

» Check the wiring to the terminal
strip

TROUBLE Lamp
{Yellow) blinking

{6) Check for
d incorract

6}Self-diagnasis o
the detector

detected?

For detection of
oxygen deficiency

4

v

(3) Canduct analog (3) Base unit analog
check for the base unit adjustment
lf |
Base unit start-up
completed
- ‘
‘4
v
No
{4) Has the sensor Aftach the sensor
unit been attached? unit

Gttach the main unit ]

! {5) Main unit power ON E

l
%

~192 -

insertion of the
sensor unit

TROUBLE Lamp (Yeliow) : Off

H
Setting values need I
to be changed

o

Change the
values of various
settings

IR

8) Check varicus
setling values

Setling values don't
need to be changed

<

|
|

|Check for loosening

There is a
problem

9)(10} Check flow
rale and airlightness
of sampling

of pipes etc

No probiems

{11 Does toxic or
gombustible gas need
o be delecled?

{11) For detecting
oxygen
deficiency?

I {11} Carry out zeroing

|

(1) Carry out 21voi%
adjustrnent

(12)Initial assembly is
completed

([ (12) Initial start-up
L completed

)




7-1 Operation Procedures (Contd.)

4 & '
A Warning

e Verify that the power supply voltage is 24 V DC +10%.
» Before operating the Gas Detector, verify that the sensor unit correctly displays the type of gas
to be detected and the full-scale value.

A Caution

» Before turning the power ON, check that all connections are correct. Refer to 6-2 Wiring
Instructions and the separate Delivery Specifications, if available.

.

Proceed with operation in the following manner.

{1 Verify that the power supply voltage (the voltage between the P and N of the terminal block) is 24 V DC
‘ +10%.

{2) Switch the base unit power ON.

i

0
nE2
o]

TPower ON

© 9

- 13 -



(3} Analog adjustment in maintenance mode 2
The analog output of the main unit changes when the maintenance switch is set to 2.
Adjustment shouid be carried out based on the following instructions as the anatog output also differs

depending on the sensor unit being used. For details regarding maintenance modes, refer to 7-5

Maintenance Mode Settings and Operating Instructions.

Toxic gas sensor unit : CDS-7 Oxygen sensor unit : COs-7
Combustible gas sensor unit ;| CHS-7 {Value when at full scale50vol%)
Oxygen sensor unit 1 COS8-7 *MUST BE ADJUSTED

(Value when at fuil scale 25voi%)

2. To the right .
E— | 2. To the right
MNT 1% § @MNT2 GFF-0 #&-ON WNTIe §oMNTE - .70_N_.
o Foves) e
| / 2l Rassy Fower] ||

d

. Pull back to open

al

1. Pull back to open

-

To set to maintenance mode 2 (MNT2) To set to maintenance mode 2 (MNT2)

Analeg adjustment volume for maintenance Analog adjustment volume for maintenance
mode 2 maode 2

The tester tests the
current range

The tester iests the
current range

G= pius G=plus
M= minus H= minus
Measure the analog output (current) of “G” and “H” on Measure the anaiog_output {current) qf ‘G
the terminal board TB1 using a tester, etc. and "H" on the terminal board TB1 using a
if it falls within the range shown helow, go on to tester, etc.
the next step. Adjust it to within the range of 10.64 to
If it is not within the range shown betow, 10.80 mA by using analog adjustment
use the analog adiustment velume for maintenance volume for maintenance mode 2.
mode 2 to bring it into this range.
Model of sensor unit Adjustment range
CDs-7 39210 4.08 mA
CHS-7 3.92104.08 mA
COS-7 17.32 10 17.48 mA - 14 -



For toxic gas sensor unit: CDS-7, or Oxygen sensor unit : COSs-7
combustible gas sensor unit  © CHS-7 {(When full scale vaiue is 50vol%)
Analog Oxygen
Analog Gas output concentration
output concentration S0mA 50%
20mA Full scale

10, TmA 21%

AmA 0%
4mA Oppm Set analog output to
OmA COmA 10.7mA as the
regular oxygen
concentration is
Oxygen sensor unit . CO8-7

(When fult scale value is 25901%)

Analog Oxygen
output concentration
Z0mA 25%
17, dmA 21%
Set analog output to
4dmA 0% 17.4mA as the regular
oxygen concentration is
GmA 219

2. To the center

® .
2. To the center
NT1® B @M5T?  OFF-O ©-ON @
k— . C’\Iﬁﬂ [POWER I MNT1® E 8MNTZ  OFF-0 8-CN
’A i ==y Fouir ]

|

1. Pull back to open

-

1. Puli back to cpen

Set to normal mode (center) Set to normal mode (center)
(4) If the sensor unitis not attached, refer to 9-2 Alfach/Replacing the Sensor Unit, and atiach the sensor unit.
(5) Switch the main unit power ON
*Refer to 6-1 Installing the Main Unit.

2. Power ON
e
MNT1® § 8MNT2  OFF~O ®-ON |
| =N \

\E 1. Pull back to open
“ -15 -



(6) Begin self-diagnosis after the front famp and the LCD screen have been on for over one second.

\

When using the main detector for the first time, or when a new sensor unit with different

settings (sensor units for which the target gases and full scale values, etc., are different) has
been attached:

The TROUBLE famp (Yellow) wili blink.

Also SENS | will be dispiayed at the top of
the LCD screen and Err on the bottom right.

The TROUBLE lamp
{Yeliow} will blink

£
-
-

Open the cover on the operation section of the main

body and hold down the key switch "COMM” for over

one second,

—To (7)

When the sensor unit has been replaced, or when a sensor unit with the same settings (sensor

units for which the target gases and full scale values etc are the same) has been attached:

-+ T0 (7)

{7} When "Good” is displayed at the bottom right of the LCD screen, it will go into initial power delay mode

(POWER lamp biinks) for 30 seconds. It will then return to normal operation state, and the POWER lamp will

come on. The detected gas concentration will be displayed in the middle of the screen.

POWER lamp {Green)
Blinks {30 secs)—0n




{8) Check the vario

The values of the various settings can be checked by pressing the up/ down switch, “A” or “V* on the main unit.

us setting values

The setting values are displayed in the botiom right hand corner of the LCD screen.
They may sometimes difficult to distinguish due to the types of aiphabet letters used.

Default value
LCD Screen .
Dispiay The function to be sat Remarks Towia TCDET | Owygen:
Combuslible: CHS-7 | COS8-7
o ) Time delay (secs.) of the gas alarm
di Time delayti contact {151 level) d1 0 d1 0
- ) Time delay (secs.) of the gas alarm
a2 Time delay2 contact (2nd level) dz2 0 d2 0
az Analog output (base) {"For our maintenance purposes only) - -
as Analog outpul {span) {*For cur maintenance purposes only) - -
g * Zero suppression, or 21vol% | Displays the percentage of the full 25 5 75 D
suppression scale value {rounded to the percent)

1st: Upper timit, 2nd: upper fimit
H-H warning o
L Alarm mode 1st: ijower limit, 2nd; lower fimit H-H L
L warning

1st: Upper limit, Znd: lower limit

warning
Con * Pyrolyzer failure alarm. 0 Off 1: On Con O Con D
- Caliprated gas .
CG concentration (*For our mainienance purposes) CG 40 CG 84
nkt * I;ﬁ existence of DeviceNet O: Non-existent 1. Existent nkt 6 nkzt O
Froaw Display of | value {(*For our maintenance purposes) -
Fy e Displays rate of flow Shows the current rate of flow _

{mL/min)
o Sensor unit output {(*For our maintenance purposes) -
At Avto 21vol% adjustment C: No 1 Yes : [ AL

The values of alarm settings can be checked by pressing the alarm setting switch “AL".

‘AL1 displayed” — "AL2 displayed” —# “Normal” —p “AL1 displayed” —p (Repeat)
The percentage of the fuli scale vaiue for the current alarm values will be displayed in the bottom right

hand corner of the LCD screen (in units of 1%), and the alarm set value at the current gas concentration is

displayed in the middle of the screen.

LCD Display Default value Explanation of the defaul
Screen value
Toxic: CDS-7 o
Al ** Combustible: CHS-7 Al 10 10% of F.8.
Oxygen: COS-7 Al 72 72% of F.8.
Toxic: CDS-7 o
A2 * Combustible: CHS-7 | A2 20 20%FS.
Oxygen: COS-7 L A2 78 76% of F.S.

Upddown
" switch

Alarm point setting
switch

Center of the screen Botiom right of the screen

Refer to the separate PS-7 Operation Instructions for Administrators to change the values or various semngs.

- 17 -




(9) Verilying the sampling flow rate {Check flow rate)
Check to see that the flow rotation rate is high, and the TROUBLE famp (yellow) is off.
Iif the flow rotation is high, then it is flowing at the designated rate (0.5 L/min).

TROUBLE lamp {yeliow) Off

Rotates guicki

4./
i
BEEEE
~-Warning that flow rate is decreasing-
Rotates slowly Stops rofating
- 9.l
| 2% 3
| n i
; %w...wg pam PPpm
P HEHAE | R
« Siowly rotating flow rate. « No rotation.
A “clogged display” will be shown when = FLOW |is displayed on the LCD screen.
the fcad on the pipes is high. This could ¢ TROUBLE lamp (yellow) blinks.
mean “the pipes are clogged, " “the filter is ! e Trouble warning is activated.
clogged, " or “the load is too high, " and
monitering of gas concentration will When the flow is not at the designated rate, a
continue even when the “clogged display” warning that the flow rate is decreasing is
is shown, | output.

(10) Verifying airtight seal
Disconnect the gas sampling pipe from the gas inlet and block the inlet with a
finger completely.
The flow rotation rate will then slow. By keeping the inlet biocked off, it will
eventually stop, and then check to make sure the TROUBLE lamp (yellow) is
blinking. (The warning that the flow rate is decreasing is generally setto a
delay time of 10 seconds.) will be displayed on the LCD screen.
If the flow rate rotation stops, and the TROUBLE lamp {yellow) does not come

on, please check to ensure the sensor unit is properly attached to the main

unit. (Refer to 9-2 Attach/Replacing the sensor unit). Also, check to
ensure that the iatches at the bottom of the base unit are correctly Block the
locked back behind the locked/ unlocked line. inlet

When the pipes have been returned to normal, recheck to see that the flow

rotation rate is high.

-18 -



(11) Adjusting the Zero/21 vol% setting (Zeroing for the CDS-7, CHS-7, and 21vol% adiustment for the COS-7)

After power is applied to the main unit, and the appropriate time period has passed (depending on the typé{. -

of sensor unit), press the appropriate key switch from the below table. Then, be sure to do a readjustment
to increase precision.

. Initial : o . .
Sensor Unit adjustment Readjustment Zero / 210l% adjustment key swﬁch

Toxic gas sensor unit Maintenance mode1 or2
CDS-7 30 minutes after | 24 hours after + ZERO switch
Oxygen sensor unit power ON power ON Maintenance mode1 or 2
COS-7 + SPAN switch™

Combustible gas sensor 1 day after power| 7 days afier power | Maintenance mode1 or 2
unit CHS-7 ON ON + ZERO switch '

Factors such as the atmosphere of the installation location may cause the Zero/21 vol% setting to take
longer to stabitize (the time until re-adjustment) than the time indicated in the above tabie.

—-Zeroing- -21vol% Adiustment—

For the: For the:

Toxic gas sensor unit: CDS8-7 Oxygen sensor unit, COS-7

Combustible gas sensor unitt CHS-7

1. Set to maintenance mode (MNT1 or MNT2). 1. Set to maintenance mode (MNT1 or MNT2),

[MNT 18 BOMNTZ  OFF-O ®-OnN
PE=SY =

\ i

MNT @ B @MNTZ  OFF-0 @-ON

oo Fower ]

[

Pull back to open Full back to open

Left: Maintenancet (MNT1)
Center: Normal mode

Right: Maintenance 2 {MNT2)

Left: Maintenance1 (MNT1)
Center: Normal mode

Right: Maintenance 2 (MNTZ2)

*For details regarding maintenance modes, refer

*For details regarding maintenance modes, refer
7-5 Maintenance Mode Settings and Operating

to 7-3 Maintenance Mode Settings and

- 19 -



For the:

Toxic gas sensor unit: CDS-7

Combustible gas sensor unit: CHS-7

2. Hold down the ZERQO Key for over a second.

it is complete when the POWER lamp

{green) blinks once.

It i1s complete when
the POWER lamp
(green) blinks
once.

3. Set back to normal mode (Center)

2. To the center

[VnT1e W eMNT2 OFF-C #-ON |
POWER] |

1. Pull back to open

* Be sure to do a readjustment
after the appropriate time period has
passed tc increase precision.

Poisonous gas sensor unit: After 24 hours

Fiammable gas sensor unit; After 7 days

For the:
Oxygen sensor unit; COS-7

2. Hold down the SPAN Key for over a second.
it is complete when the POWER lamp

{green) blinks once.

It is complete when
the POWER lamp
{green) blinks
once.

3. Set back to normal mode (Center)

2. To the center

&
[MNT18 W OMNT?  OFF-0 e-ON
‘ =s=yi Fower] |

1. Pull back to open

* Be sure o do a readjustment
after the appropriate time period has
passed o increase pracision.

Oxyaen sensor unit: After 24 hours

(’

Warning

Zeroing and 21vol% adjustment must be carried out in a clean environment. If they are done in a
gas-filled environment, the correct level of gas concentration detected will not be given.

J

‘.

_20 -



(12) Affix the seal showing target gases to be detected in a clearly visible place on the front of the main body.

~Normal operation state~ POWER lamp (Green): on

TROUBLE lamp (Yeliow): Off
ALARM lamp (Red): Off

Detected gas concentration Flow rate: High rotation

Seal showing target gases
to be detected

P

Figure 7 Normal operation state

Normal Trouble Gas aiarm | Gas alarm
(19 stage) | (2" stage)
Green light | Yellow blink Red blink Red blink
E 2.2 mm. [=T = =] | [ I T ﬁ
LED [ ; g £ "
; “ ! i ; & {
R e ] b \
o ALARM1
LCD screen SENS ALARM1 ATARMD
CONV ALATMS

Alarm contact

(ZA1)
QFF
—p
Alarm contact
(ZA2)
— OFF
e * B &

Trouble alarm
(TA}
' *‘ ON




7-2 Gas Alarm Operating Instructions

When the concentration level of detected gas exceeds that of the preset alarm ievel, the alarm contacts

are activated after a set time delay, the ALARM lamp (red) blinks, and \ALARM1| or [ALARMZ| is displayed
on the LCD screen.

* During the alarm time delay, ALARM1| or ALARMZ| bfinks on the LCD screen, but the alarm contacts are
not activated, and the ALARM lamp (red) does not blink.

When the concentration of detected gas drops back below the preset alarm level, it will automatically

return to normat.

The ALARM lamp (red) wili blink with the gas alarm

(1stievel), or gas alarm {2nd ievel)

—Gas alarm {1st level) - —(Gas alarm (2nd level)-
Alarm1 Alarm?2
ALARM1 J2a) [aLaRMI]  JALARMZ] »
g £Y
PPm P pm
S T

¥ When the 2™ level gas alarm is activated, both the
IALARM1; and JALARMZ2] will turn on.

C: On A Blinking @; Off

POWER TROUBLE | ALARM
Alarm level LCD Screen Lamp Lamp Lamp Remarks
(Green) {Yeliow) (Red)
1 | Gas alarm (1% level) § ALARM 1 O ¢ AN
2 { Gas alarm (2™ ievel) | ALARM 1, ALARM 2 O ® JaN

- 99



The relationship between 1% level and 2™ level alarm values of each alarm mode is as follows;

H — H mode (1™ level: Upper limit, 2" ievel: Upper limit)

Full Scale —p—

2™ level gas alarm : ALARM T, ALARM Jis displayed.
——  Alarm contacts ZA1 and ZAZ? are aclivaled
Alarm value is set by entering A2 **

1" level gas alfarm : [BLARM 1 is displayed.
b Alarm contact ZA1 is activated
Alarm value is set by entering A7 **

Oppm  —L— <~ Normal staie (No gas is detected)

L - L mode (1% level: Lower limit, 2 level; Lower limit)

25vol% e
2ol ——<Z7T Normal state (No gas is detected)

1™ lavel alarm | [ALARM T is displayed.
——pee Alarm cortact ZAT is activated.
Alarm value is set by entering A2 ™

—— 2" level alarm : [BLARM 1], [AUARM Zis displayed.

Alarm contact ZA1 and ZAZ2 are activated.
Alarm value is set by entering A1 **

Ovol% ——

H - L mode (Upper limit, Lower fimit)

S50vol% ——

Upper alarm : [ALARM Jis displayed.
weet———  Alarm contact ZAZ is activated.
Alarm value is set by entering A2 *

21vol% _.MW,.,<*——'_—3 Normal state (No gas is detected)

Lowar atarm : [ALARM 1) is displayed.
—j——  Alarm contact ZA1 is activated.
Alarm value is set by entering A1 **

Ovol%  —

_23 .



7-3 Trouble Alarm Operating Instructions

The trouble alarm will be activated in the following situations. {The open collector will be ON in normal
mode, and OFF during trouble or when the power is disconnected.) The TROUBLE lamp {yellow) will blink,
and analog output will drop to below 0.6 mA. When the problem is remedied, the trouble alarm will
automatically return to normai.

(1) Decrease in the rate of flow

When the flow is not at the designated rate, it is assumed that it is decreasing.

[FLOW is displayed on the LCD screen, and the flow rate rotation stops. Causes fora
decrease in flow rale can include the clogging of filter elements, the clogging of pipes, the load
being too high, deterioration of the pumps, etc.

{(2) Sensor trouble
SENS. jwilf be displayed on the LCD screen in the following situations:
» When the base output of the sensor unit has decreased significantly

* When the sensor has been disconnected. (For combustible gas sensor unit; CHS-7.)

(3} When a sensor unit has been inserted wrong

The settings, full scale values, and target gases to be detected are recorded in a detector after
its first use. When a sensor unit with different settings information is inserted, this is determined

to have been inserted wrong, and [SENS. jis displayed on the LCD screen. The concentration of
the detected gases is displayed as; “----"

(4) Disconnection of the pyrolyzer
When the pyrolyzer has been disconnected after used, CONV. s displayed on the LCD screen.
{5) Disconnection of the power source

When the power source has been cut, all lamps (green, yellow, and red) will turn off, and all
operations will cease, :

(6) A blown fuse

When a fuse has blown or is disconnected, the power source becomes cut, and ali lamps
(green, yellow, and red) will turn off, and ali operations will cease

When the trouble alarm is activated while using the oxygen sensor unit COS-7, the analog output is reduced to
less than 0.6 mA. When the host system setting is the iower limit alarm, trouble will occur if the analog output from
the main unit drops to tess than 0.6 mA within one second from the time that the lower limit alarm is not activated.
To avoid this, set it so that the lower alarm limit is not activated.

OC: On A Blinking @: Off

POWER TRGUBLE ALARM
Type of trouble LCD display {Lamp Lamp Remarks
Lamp (red)
(green} {yellow)
Decrease in rate of The flow rate rotation is
! flow FLOW O o ot stopped
2 | Sensor trouble SENS. O AN L ]
incorrect insertion of The gas concentration display
3 the sensor unit SENS. O A * shows “ - - ="
4 ¥ Pyrolyzer failure CONV. O YN ®
5 Disconnection of the (Nothing) ® ® ®
power source
6 | Blown fuse (Nothing) @ @ ®

- 24 -




7-4 Test Mode Settings and Operating Instructions

(1) Settings
Press the “TEST” key switch on the front of the main unit.

When this is pressed once, it will go into test mode. When it is pressed again, it will return to normal mode.

“Test mode will automatically be released after 10 minutes.

Can be set with the UP/DOWN keys.

Press with the stick for test.
When pressed once, it will go into
test mode, when pressed again it
will return to normal.

{2) Operating Instructions
is displayed on the LCD screen.

In test mode, the value of the analog output (4-20 mA) can be set to units of 0.16 mA (1% units of the fuil

scale value).

The value of the analog output can be changed using the "UP/DOWN” keys.

4 N
& Caution

The alarm check conducted with the test switch will also activate the gas alarm contacts. For this

reason, if alarm contacts are used for interlocking with external devices, verify that the interiock be

released prior to conducting the alarm test.

Be sure to conduct alarm testing after changing settings in either maintenance mode. (Refer to 7-5

Maintenance Mode Settings and Operating Instructions.)

Also, conduct inspections on the gas detection devices only after informing those involved.

- 925 .



7-5 Maintenance Mode Settings and Operating Instructions

(1) Settings

There are two types of maintenance modes. (See the tabie below for the functions of each.)
Set the mainienance switch at the bottom of the front of the main unitto 1 (left), or 2 (right).

Either MNT1 or MNT2 will be displayed on the LCD screen.

Move the maintenance switch to the center position to return to normal mode.

Set to maintenance mode.

Left: Maintenance mode 1

Center: Normal mode

Right: Maintenance mode 2

(2) Operating instructions

MNTL1@ B @MNTZ

OFF-0 @-0ON

| coof

POWER)

iy

! ; Pull back to open

When on maintenance mode 1, neither the gas alarm contacts, nor the trouble aiarm are activated.

When on maintenance mode 2, neither the gas alarm contacts, nor the trouble alarm are activated. And
the analog output will be fixed to either 4.0 mA or 17.4 mA.

in both maintenance modes, the trouble tamp (yellow) blinks, and the concentration value of detected gas
is displayed on the LCD screen.

\.
(

Warning

TROUBLE
Alarm contacts | Trouble alarm Analog output Lamp LCD screen
{yeliow)
: . Output based on the Concentra- tion
Maintenance mode 1 Ef:?:ei%g?;ed E\:gs;g\?)ted concentration value of | Blinks value of
the detected gas detecied gas
. . . Concenira- tion
Maintenance mode 2 i}lg% actlggted L\Io't activated Fn;(\ed todmAor17.4 Blinks value of
(Fixed OFF) {Fixed to ON} | mA. detected gas
f ™
/\ Caution
*1  In both maintenance mode, the trouble atarm is activated when the power source is switched off
on the main unit. (Trouble alarm : QFF)
*2 The analog signal may change when the power source is switched off on the main unit.
A
™

Be sure to check that it is set to normal mode (center) during regular operations {monitoring gas
concentration.) When regular operations are carried out in maintenance modes 1 or 2, the alarm contacts
and trouble aiarms will not work. In maintenance mode 2, the analog signal will not change from 4 mA.

J

Both maintenance modes 1 and 2 function only on the base unit. Even when there is no main unit, analog

output of 4mA is possible on maintenance mode 2, which enables a loop check during sefup.
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8 Maintenance and Inspection

« The Gas Detector unit does not normally recuire gas calibration to be performed on site. Gas calibration is ¢
performed by New Cosmos, so the user is only reguired to replace the sensor unit every six months. (This does
not apply to the CHS-7 Combustible Gas Sensor Unit.)

= The following table provides an inspection imetable for various components of the Gas Detector unit.

Daily inspections refer to inspections that should be undertaken by the user everyday.

Periodic inspections refer to inspections that should be performed every six or twelve months by either the user
or an authorized representative of New Cosmos.

important

Regular replacement of the sensor unit and other relevant components is vital for maintaining the
reliabiiity of the Gas Detector unit. Users can replace the sensor unit by themselves, or have it
replaced at regular intervals by singing a contract with New Cosmos.

Frequency and Content of Inspectior{s

{1} Gas concentration indicator
inspection o O O
{2) Sampling flow rate inspection O O
{3) Inspeciion of airtight seal of internat
assembly O O
{(4) Replacement of filler element @]
{5} Pipe line inspaction O
{6) Attachmeni and replacement of
Sensor unit O O
{7) Loop inspection using Test switch @]

(1) Gas concentration indicator inspection

Verify that the gas concentration value is indicated on the LCD screen and the unit is functioning normally.

POWER lamp (green): On Flow rate: Quick roiation
TROUBLE lamp (yeliow): Off
ALARM [amp {red): Off

Gas concentration {and units)

- 27 -



5)

(6)

)

Sampiing flow rate inspection (Flow rate inspection)

Check that the flow rate on the LCD screen is rotating quickiy. (Refer to 7-7 Operation Procedures (9)). If the
flow rate is rotating slowly or has stopped, check the filter element, and replace if clogged or dirty. (See 9-1
Replacing the Filter Element.) If it still is not right after replacing the filter element, check to make sure the

pipes are not clogged, or the load is not too high, etc.

Inspection of airtight seal
Carry out an inspection of the airtightness of the internal assembly while referring o

7-1 Operation Procedures {10).

Replacement of filter element
Check to ensure the filter elements are not clogged or dirty at least once every 6 months, and replace if
necessary. Filter elements can get dirtier easier depending on the surrounding envirecnment. When the
display shows that the filter is ctogged (the fiow rate is on slow rotation), check the fiiter element and change

if necessary. (Refer to 9-7 Replacing the Filter Element -1}

Pipe inspection
Inspect the gas sampling pipe at startup or when the instaliation has been augmented or relocated. If the
pipe is not correctly connected, it will not be possibie to maintain the reguired sampling flow raie or to take

gas samples from the target location.

Altachment and replacement of sensor unit
Install a new sensor unit at startup and replace it every six months thereafter. (This does not apply to the

CHS-7 Combustible Gas Sensor Unit.) (Refer to 9-2 Attach/Replacing the Sensor Unit on page 29.)

L.oop inspection using Test switch
By pressing the “TEST" key switch on the front of the main unit with a long thin tip, such as that of a ball paint
pen, the analog output value can be set at will, so please check the host system. When "TEST” is pressed

again, output returns to normal. (Refer to 7-4 Test Mode Settings and Operating Instructions.)

The alarm check conducted with the Test switch will also activate the gas alarm contact. For this
reason, if alarm contacts are used for interlocking with external devices, be sure ic check that the
interlock be reieased prior to conducting the alarm test. Also, be sure to carry cut alarm testing with the
test switch after setting in mainienance mode. (Refer io 7-5 Maintenance Mode Settings and Operating
instructions.)

Relevant personnel should also be notified of the inspection in advance.

'\

& Caution

- 28 -



9 Replacing Consumables

¢« The Gas Detector is designed fo allow users to repiace consumabies.
« Contact your local dealer to purchase consumables, or if further instruction is needed regarding their
installation and replacement.

9-1 Replacing the Filter Element (FE-1)

Use the following procedure to replace the filter element if it becomes dirty or clogged.

Loosen the fastening nut of the filter unit
(MF-50) and remove the gas sampling pipe.

Rotation direction to loosen the fastening nut.

Main body side of the filter unit

O-ring

Replace with a new filler element (FE-1)

Suction hole in the filtter unit

Fastening nut

Don’t forget the O-ring!

Rotation direction to tgght'n ihe fastening nut

Return the filter unit gas intake to its original position and tighten the fastening nut to secure the gas

pling pipe. Do not forget to place the O-ring beneath the new fiiter.

- 20 .
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9-2 Attach/Replacing the Sensor Unit
4 N

A Warning

Verify that the detected gas type and the fuli-scale value of the new sensor unit.are the same as the
sensor unit being replaced. Be sure to check that its expiration date has not passed. (There is no
expiration date displayed for the Combustible Gas Sensor Unit CHS-7.) y

(’
Caution W

» The sensor unit must be replaced every six months. (This does not apply to the CHS-7
Combustible Gas Sensor Unit.) Always replace sensor units that have reached their service life.

« The shelf life of a new sensor unit is stated on its bag. The replacement sensor unit must be
installed before the shelf iife has expired.

= Turn off the power source before carrying out any replacemenis.
However, when the power switch to the main unit is turned off to replace the sensor unit, the
trouble alarm output {open coliector} is also turned off. if alarm contacts are used for interlocking
with external devices, verify that the interlock be released prior to conducting the alarm test.

\. _/

1. Turn off the power source to the main unit

2. Pawer OFF
-
MNT1& F®MNT2  OFF-0O @-ON
ME—QQQ W T 1. Pull back to open.
b

2. Pull both the two latches at the bottom of the base unit back, and {while they are stil pulled back) release the
main unit, pulling from the top.

2. Pull the main unit upward.

1. Pull the latch back.
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3. Press back while pushing on the middie of the upper section of the main body cover with your thumb, and

remove the cover.

Remove by
urning.

The axis Is here
(fulcrumy.
4. Insert a finger in the gap between the main body and the top of sensor unit, and pull hack slightly. Then grasp

the sides of the sensor unit, and pull out.
Insert a finger, and pull slightly Pull out grasping the sides

5. Insert the new sensor unit, then reattach the main body cover.

The axis is here
(fulerum).

Push in as far as it will go with the palm of your hand.

Y

A Warning

If the sensor unit is improperly attached, it will not be made airtight and will fail to detect gas correctly.

Be sure to attach it in as far as it will go.
“ v
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6. Pull back the latches on both the ieft and rights sides of the bottom of the base unit, and attach the main unit
inserting from the top side first.

2. Insert so that it siides along the rails.

Rails

1. Pull back both {atches

7. Push both the laiches on the left and right hand sides of the base unit back in until the locked/uniocked line can
be seen

Push both latches back in.

Locked/unlocked iine

A Warning

Be sure to return the latches right back in. if the latches are not behind the locked/ unlocked line, gas
detection will not work property.

Note

Please return used sensor units to your authorized dealer.
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9-3 Replacing the Sampling Unit

A Caution

Always turn OFF the power supply before atiempting to replace the sampling unit.
However, if the power switch to the main unit is turned off to replace the sampling unit, the troubie
alarm output {open collector) will atso turn off. If alarm contacts are used for interlocking with external

\ devices, verify that the interlock be released prior to replacing the unit.
",

1. Remave the sensor unit as described in §-2 Attach/Replacing the Sensor Unit.
2. Press back while pushing on the lower section of the main body cover with both thumbs, and remove the front
panel.

fgs

The position to push from e Direction to push with thumb

U UU U

The position to push from. Push the lower section

of the front panel with both thumbs and remove. The axis is here
(fulerum}.

3. Remove the two connectors on the back of the front panel.

Pull out the
connectors on the
pump side.

Pull out the connectors on the
front panel.

Sampling unit
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4. Connect the 2 front pane! connectors to the new sampling unit, and reattach the front panel. After inserting the
sensor unit, reattach the main body cover.

The axis is here
{fulcrum)

Front panel
Main body cover

The axis is here
(fulcrum).

*Be careful not to pinch the cables.

Warning

If used when not inserted properly, the sensor unit wili not be airtight, and will therefore not detect
gases properly. Be sure to attach it on as far as it will go

Also, when connecting the sampling unit with the front panel, be careful that the connecior cables are
not pinched by the case.

Also, when attaching the front panel onto the sampling unit, be careful that the connector cables are
not pinched by the case.

\. S

The following is the same as the procedure from step 6 onward in 9-2 Replacing the Sensor Unit,

5. Pull back the latches on both the left and rights sides of the bottom of the base unit, and attach the main unit

inserting from the top side first.

6. Push both the latches on the left and right hand sides of the base unit back in until the locked/uniocked line can

be seen

Please return used sampling units back to your authorized deaier.
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10 Troubleshooting

The POWER lamp
{green) does not come
on when the power is
turned on

If a problem occurs, check the foliowing before contacting a service or sa

The power switch on the
base unit is turned OFF.

Turn the power switch to
the base unit ON.

ies representative.

7 Operation
Procedures

The power switch on the
main unit is turned OFF

Turn the power switch to
the main unit ON,

7 Operation
Procedures

Wiring is nof properly
connected.

Check wiring and
tighten terminal
connections.

6-2 Wiring Instructions

The connector harness
is not connected

properly.’

Check and reattach the
connecior.

9-3 Replacing the
Sampling Unit

The fuse has biown.

_+ Replace the fuse.

5 Description

The TROUBLE lamp
{yeliow) is blinking

The fiter element is

Replace the filter

9-1 Replacing the Filter

clogged. element. Element FE-1
. . Replace the pump 8-3 Replacing the
Pump is defective. unit. Sampling Unit
Gas sampling pipe is Remove the
biocked. blockage.

The connector harness
is not connected
properly.

Check and reattach the
gonnector.

9-3 Replacing the
Sampling Unit

A sensor with different
seiting has been
inserted.

Change the settings on
the main unit, or change
the sensor.

7-1 Operation
Procedures

Defeciive sensor unit.

Replace the sensor unit.

9-2 Attach/Replacing
the Sensor Unit

Sensor unit is not
installed.

Instalt the sensor
unit.

9-2 Attach/Replacing
the Sensor Unit

The output of the flow
sensor was not stable
when power was turned
on.

Turn the power on, and
leave for about 30
minutes undil it
stabilizes.

7-1 Operation
Procedures

The * " indication and
the detecied gas
concendration value
blink aliernately.

It is set {o either
maintenance mode 1 or
2.

Set to normal mode
{center).

7-5 Maintenance Mode
Settings and Operating
instructions

There is no electrical
output from the alarm
contacts.

It is sel to either
maintenance mode 1 or
2.

Set to normal made
{center).

7-5 Maintenance Mode
Settings and Operating
Instructions

Wiring is not properly
connected.

Check wiring and
tighten terminal
connections.

6-2 Wiring Instructions

The analog ouiput
won't change from
4mA.

The maintenance switch
is setto 2.

Set to normal mode
{center).

7-5 Maintenance Mode
Seitings and Operating
Instructions

Contact your local dealer if none of the above procedures remedy the problem or if the problem is not listed. E
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i Principle

11 Specifications

Model

PS-7

Elactrochemical sensor, hot-wire semiconductor sensor, galvanic cell sensor

Sampling method

Pump suction type (0.5 L/min, suction flow automatically controlled)

Gas sampling pipe*1

Tefion OD&/AD4 mm, maximum tube length 20 m.

Concentration display

4-digit digitai L.CD display {incl. units) 20-segment bar graph

Alarm seliings

As per specifications

Alarm accuracy

« Combustible gas
Toxic gas
Oxygen deficiency

+25% of preset atarm point under identicat conditions
+30% of preset alarm point under identical conditions
+1 vol% under identical conditions

Response time

»  Combustibie gas Within 30 sec using test gas concentration 1.6 times

that of preset alarm point

« Toxic gas Within 60 sec, using lest gas concentration 1.6 times
that of preset alarm point
«  Oxygen deficiency Within & sec. to reach 18 vol% reading (at 20 +2°C)

from an atmosphere concentration of 10 vol%
{Gas sampling pipe length and communication times not inciuded in any of the above.)

Alarm display

Gas alarm (1% and 2™ stage)
ALARM famp (red) blinking:

Trouble alarm

Decreased rate of flow
TROUBLE lamp (yellow):

LCD display ALARM1 or ALARMZ is displayed

LCD display FLOW dispiayed ;
The flow rate rotation is sloppad
Sensor frouble

TROUBLE lamp (vellow) biinking:
The sensor unit is inserted incorractly
TROUBLE lamp (yellow):
Pyrolyzer is disconnected
TROUBLE lamp {yellaw) blinking:

LCD display SENS. is displayed
1.CD screen SENS. is displayed

LCD screen CONV. is displayed

External output

= Analog output
4-20mA DC (common negative with powsr supply)
*Resistance for detecting current to be less than 300 Q including circuit resistancs.
e Alarm contacts (1% and 2™ stages)
1a no-voltage contact/auto reset
*Rated load: 125V AC or 30V DC, 0.5-A resistance load
= Trouble alarm
Open collector/auto return/auto reset
(Normal close: Normally ON, during trouble OFF, and OFF during shut-off of power supply.
*Rated load: 30 V DC, 30mA resistance load
Activated by decline of flow rate, sensor error, when the sensor unit has been inserled incorrectly,
pyrolyzer is disconnecied, power off, or blown fuse.
The analog output is smatier than 0.6 mA and the gas alarm is not activated.

Applicable cable

Shielded control cable (8 1o 11 mm dia.} x2

Cable length

Maximurm fength nol exceeding 500 m

Operating Temp

0-40°C (avoid radical lemperature fluctuation), 36-85% RH (no dew condensation)

Power requirement

24V DC £10%

Power consumption

Approximately 7 W {(Approximately 10 W with convertor attached)

BDimensions W62 » H124 »x D143 mm (projected portion excluded}
Weight Approximately 1.0 kg
Installation Wall mount type

*1 Tefion tubing is recommended. However, this may differ if the unit is to be used to detect highly adsorbent
gases. Contact your authorized dealer for infformation and assistance.
For product improvement purposes, the above specifications may be subject to change without notice.
Any specifications issued separately take precedence over those stated above.
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12 Warranty

New Cosmos Electric Company Limited, warrants its gas detection products against any defects in materials and
workmanship under normal use and operating conditions, for a period of one year from the date of purchase. |
(Except toxic and oxygen sensor unit)

All obligations and liabilities under this product warranty are limited to repairing or replacing at the manufacturer’s
option of the allegedly defective items returned to us, with carrier charges prepaid. All repairs and replacements
are made subject to our factory inspection of the returned items.

No liability is accepted for the consequential damages or reinstaltation labor. Defects as defined in the above shall
not include decomposition by chemical reaction {including corrosion).

New Cosmos Electric Company Limited, shali not assume responsibiiity for contingent liability arising from alleged

failure of any of its products and accessories.

13 Detection Principles;

13-1 Electrochemical Sensor

In an electrochemical method, electrolytic reactions are carried out selectively on target composite gases, and the
ensuing electrolytic current is measured by a gas sensor.

The gas sensor consists of three electrodes (active, reference, and counter elecirodes), electrolvte, and a
potentiostat circuit. The electrode is a gas permeable membrane (to permeate gas and not electrolyte) treated |
with a catalyst. When SiH4 contacts the active electrode, the following reaction occurs on the electrode: :

SiH+4H,0H,SIO+8H +8e7 (1)
while the following reaction occurs on the counter electrode:

20,+8H +8e —>4H,0 (2)
and current flows to the external circuit. To make the reaction selective and the generated current porportionat to
the concentration of SiH4, the potential of the active electrode is detected by the reference electrode and, during
the electrolysis reaction, the active electrode is maintained at a constant potential by the potentiostat circuit.

(Refer to the foliowing illusration.)

Ampiifier
Active electrode

Reference electrode

0 2 \ S i H &
W 2% Electrolyte /
- chamber
— >,
: N

Voltage reference for ——
the reference electrode

AN

Courter glectrode T
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13-2 Hot-wire Semiconductor Sensor

In the hot-wire semiconductor method, a semiconductor sensor is designed to measure the change of electrical
conductivity initiated by adsorption of the electrons of combustible gases onto the surface of a metal oxide
semiconducior heated with a platinum filament. When the semiconductor adsorbs these electrons, the electron
concentration increases and the conductivity of the semiconductor rises. As a resuit, the temperaiure of the
semiconductor declines, and the resistance of the platinum filament decreases. This change is measured as a

deviation voltage with a Wheatsone bridge.

7

5
gt %

Gas concentration
indicator

—{

Alarm device.

Figure 9
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13-3 Galvanic Cell Sensor

The galvanic cell sensor consists of nobie metal (Pt, Ag) electrode, a base metal (Fb) electrode, and electrolyte,

The noble metal electrode contacts the air through a Teflon membrane.

Since a potential difference is produced between the two electrodes, the following reaction occurs when a load

resistor is connected:

Noble metal electrode  Op+2H,0+4e —»40H

Rase metal electrode 2Pb—2Pb? +4e”

As a resuit, a current proportional to the concentration of oxygen in the air flows from the noble metal electrode to
the base metal electrode through an external circuit. Since the current generated is dependent on temperature, a

thermistor is used tc compensate for the‘atmospheric temperature changes.

e

.....-i
=
®
3
e L—0O
— Output
—~—0
0O* sensor &
o,
L8
2
Figure 10

Note

The galvanic cell sensor gives an output according to the partial pressure of the oxygen in the air {the oxygen
concentration is usually 21vol%.) Therefore, when the atmospheric pressure changes, the partial pressure of the

oxygen will change, and when there is no change in the oxygen concentration (21vol%), this may sffect the output

vaiues from the sensor.

- 30 -



14 Glossary

Gas detector: Detects the gas concentration level, and converts it into an electric signal.

Target gases for detection: The target gases for which the gas concentration level is detected, and
indications cr warnings are given.

Detection range: The concentration range within which the level of target gases can be detected,
and indications or warnings given,

Alarm delay: The time between when a level of gas concentration higher (or lower) than the
preset alarm values come into contact with the gas detecior, and when the
alarm goes off.

Explosion-proof construction: Construction to ensure that electrical components do not become an ignition
source and do not ignite surrounding flammable air.

Maintenance inspection: Inspections conducted to ensure that the instrument is able to continue carrying

out the functions demanded of it.

Part of this terminclogy list is quoted from gas detection monitor terminology definitions from the Industrial Gas

Detectors Monitor Association.
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Some of the settings on this unit (alarm setiings, efc.) are password protected.
This Operation Manual explains the following items:
« Passwords

= Changing seitings

1 Passwords

1-1 Password-protected Settings

s Span adjustment Refer to 2-1 Span Adjustment)

e The values of various settings

(

s 21vol% adjustment (Refer to 2-2 21V0i% Adjustment )
(Refer to 2-3 Changing Setting Values)
(

+ The values of alarm settings

Refer to 2-4 Changing the Alarm Seftings)

1-2 Releasing the Password Lock

(1) Press these key switches in the following order.

1. ZERO swilch 1 2
2. UP switch
3. Special command switch
4. DOWN switch
4

(2) The password lock is released when the

POWER lamp {green) blinks once. POWER lamp (green)
Rlinks once

(3} The password lock is automatically reactivated

10 minutes after it has been released.

& Warning

Important tasks, such as changing alarm setftings, span adjustment, eic., can be carried out once

the password lock is released. Take the utmost care regarding confidentiality of the password.

\




2 Changing Settings

2-1 Span Adjustment

Toxic gas sensor unit : CDS-7

Combustible gas sensor unit : CHS-7

{1) Set to maintenance mode (MNT1 or MNT2).

TROUBLE lamp (vellow} biinks.

The *__” indication and the
concentration value of the detected
gas blink alternately,

MNT1 or MNT2 is displayed at the
botiom of the LCD screen.

Left: Maintenance 1 (MNT1) UNTI@ BOMNTZ OFF-0 #-ON |

A 0 ] Eower )
Center: Normal mode i s
Right: Maintenance 2 {MNT2) ﬁﬂ

Pull back to cpen

(2) Release the password lock. (Refer to 1-2 Releasing the Password Lock.)

{3) Press the SPAN switch.

SPAN switch

SPAN s displayed at the botiom

{4) Let the calibration gas through. fight of the LCD screen.

(5) Use the UP/DOWN switch to adjust the concentration indication on the screen to that of the calibration

gas concentration.

(6) Once adjustments have been done, press the SPAN

switch again. The SPAN indication in the bottom right of the LCD

. . . UP/DOWN switch
screen will go off, and the span adjustment will be completed.

(7) Remove the caiibration gas, check that the detected gas concentration is under that of the alarm value,

and restore to the normal mode (by switching the maintenance switch to the center).



2-2 21Vol% Adjustment Oxygen sensor unit: COS-7

(1) Set to maintenance mode (MNT1 or MNT2}.

TROUBLE lampiyeliow) blinks.

The "__ " indication and the concentration
value of the Oxygen biink allernately.

MNT1 or MNTZ is displayed at the
hottom of the LCD screen.

4

Left: Maintenance 1 (MNT1) MTI0 BeMNTE  OFF -0 ovoﬂ{?
| b |
Center: Normal mode 4 ]
(‘::.-
Right: Maintenance 2 {MNT2) o L

Puli back {o open

(2) Release the password lock. {Refer to 1-2 Releasing the Password Lock.)

{(3) Press the SPAN switch.

SPAN is dispiayed at bottom of the
LD screen

SPAN switch

{4} Let the caiibration gas through.

(5) Use the UP/DOWN switch to adjust the concentration indication on the screen to that of the calibration

gas concentration.

(6) When the adjustment is completed, press the SPAN switch again. The SPAN indication in the bottom

right corner of the LCD screen will then disappear, and the 21vol% adiustment is complete.

(7) Remove the calibratior: gas and confirm that no alarm is displayed(]ALARM 1 [ALARM 2 s not shown). Then,

restore to the normal mode by switching the maintenance swiich to the center.



2-3 Changing Setting Values

Some of the setting values of the unit can be changed. Those that can be changed are listed in the table

below. The method for changing them is explained here.
(1) Release the password lock. (Refer to 1-2 Releasing the Password Lock.)

{2) Prass the UP/DOWN swilch (“A” or *%")

until the setting you wish to

change { "LCD Screen Indication” in the

!

Selling to be changed

table below ) is displayed at the bottom right of
the LCD display.

| UPDOWN switch

{3} Then press the special command switch, and the
setling to be changed ( "L.CD Screen Indication”

in the table below ) and "—" will flash aliernately.

Special command switch



{(4) Change the value by using the UP/DOWN switches (“A” or *V/”). When you are done, press the special

command switch again, and the alternating display in the bottom right corner of the LCD display will

become constant. The process is now finished.

“2UG dn 2A0W 1M 1 pessald S UDUMS NAOQ AU USUAA L.__:>

<:___‘j WYl B BY O] BjE} 84l UMD A0 1M 1 'passaud Si YoUms 41 8y sw yoe

LCD

Default vaiue

Toxic:

Screen The function Remarks CBST Oxygen Adjustable
- xygen:
indication | © P& Se! Combustible]  COS.7 Range
: CHS-7
a1 = | Time delay 1 | [ime delay (secs.) of the gas d1 0 a0 010 99 sec
atarm contact (st level)
s ) Time delay (secs.) of the gas
d2 Time delay 2 alarm contact (2nd level) d2 0 g2 0 01099 sec
Analog output | | . - - ~
az (base) (*For our maintienance purposes only)
as gg?g? output {*For our maintenance purposes only) i B
Zero . Dispiays the percentage of the full
zs 7 Zﬁﬁi;&s o0 scale value {rounded to the zs 5 25 2 G to 30%
suppression percent)
1st: upper Emit, 2nd - upper limit
warning
H-H . . . - H-H
L-L Alarm mode ist: %ower jimit, 2nd : lower limit HoH Lol L-L
Bt warning HeL
15t upperlimit, 2nd: lower limit
WaIning
Pyroletic -
Con ~* converter 0: Off 1: On Con O Con O Oort
failure alarm
Calibration }
ce * gas (*For our maintenance purposes only) CG 40 CG 84
concentration
The exisience
nkt * of a DeviceNet 0 : Non-existent 1: Existent | nEt © nkt 0 Oor
unil
; Calibration gas type in lower right of
Fo Display of f L.CD {Depending on the sensor unit}
value f value in center of LCD
FL *e Dispiays rate Shows_ the current rate of flow (Depending on the rate of flow)
of flow (mi/min}
. Sensor unit . . -
P output {*For sur maintenance purposes) -
Auto 21vol%
At adjustment 0:0ff  1:0n - At Oor 1
XK K Type of sensor unit {Normat display) {Depending on the senseor unit)




2-4 Changing the Alarm Settings

The values of alarm settings on this unit can be changed. The method for changing them is explained

here.
(1) Release the password tock. (Refer to 7-2 Releasing the Password Lock.)

(2) Press the AL switch until the alarm setting
to be changed is displayed on the LCD display.
{The bottom right of the screen, as in the table below.)

The alarm setting for the actual gas concenfration is

displayed in the middle of the screen, and the

(Gas concentration

percentage of the full scale value is displayed in the

) AL switch The percentage of the full scale valua
battom right comer

LCD Display . :
Indication Default value hExp!arsa’ilon lOf Acéiustabie
(Lower right) the default value ange
e SShST A1 10 10% F.S.
A1 - 0to 100% F.S.
Oxygen: COS-7 AZ T2 72% F.S8.
g%’;';b f ggg; A2 20 20% F.S.
Az — 0to 100% F.S.
Oxygen: COS-7 | py 76 76% F.S.

* Pressing the AL switch changes to 1st level > 2nd level=> Normal dispiay.

“ The A2 value should be greater than the A1 value in any case.

(3) Press the speciat command switch.

The setting to be changed and the “—

ndication will then flash alternately,

Special UP/DOWN switches
sommand

switch

(4) Change the value by using the UP/DOWN key "A” and" V"
When you are done, press the special command switch again, and the alternating displtay in the lower

right corner of the L.CD display will become constant. The process is now finished.

(5) When this is finished, press the UP/DOWN switches ("A" or"V”) again to return to the normal display.

Note

The relationship between 1% level and 2™ level ajarm values of each alarm mode is as follows:



H = H mode (1" level- Upper limit, 2™ level: Upper limit)

Fult Scale —7T—

2" level gas alarm | [REARM 11, ALARM 2)is displayed.
—t——  Alarm contacts ZA1 and ZAZ are activated
Alarm value is set by entering AZ ™

1% lavel gas alarm : BLARMT  is displayed,
_ . Alarm contact ZA1 is activated
Alarm value is set by entering A1 ™

Oppm  — <:E Normal state (No gas is detected)

L= Lmode (1° levet: Lower imit, 2™ level: Lower limit})

25v0l% e
2ol —~ {27 Normal state

1* tevel alarm : ALARM Tlis displayed.
——  Alarm contact ZA1 is aclivated.
Alarm value is set by entering A2 **

2" tevel atarm - BLARM T, REARM 2 is displayed.
Adarm contact ZA1 and ZA2 are activated.
O ot - Alarm value is set by entering A1 ™

IH ~ L mode (Upper limit, Lower limit)

50vol% —r— -

Upper alarm : ALARM 2 is displayed,
——  Alarm contaclt ZAZ is activated.
Alarm value is set by enlering A2 ™

Zvot%  ——T0 Normal state
Lower alarm : is displayed.

1 _. Alarm contact ZA1 is activated.
Alarm value is set by entering AT ™"

0 vol% e

* A2 value should be always greater than A1l value.
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OPERATION MANUAL

¢ Be sure to store this operation manual in a convenient location, and consuit it
whenever necessary.

« Operate this unit only after reading and fully understanding the content of this
manuai.

¢ This Operation Manual was written for the pyrolyzer{option). Instructions for the

basic operations of this unit are provided separately in the standard Operation
Manual. Refer to the Operation Manual when necessary.
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Attach/Replacing the pyrolyzer

, ™

Caution

« The sensor unit and pyrolyzer must be replaced every six months.  Always replace
sensor unit and pyrolyzer that have reached their service life. (The shelf life of the units
is stated on its packing).

» Be sure to check that the serial number of the pyrolyzer equais to the serial number of
the sensor unit.

« The replacement sensor unit and pyrolyzer must be instalied before the shelf life has
expired.

» Turn off the power source before carrying out any replacements.

However, when the power switch to the main unit is turned off to replace the sensor uni,
the trouble atarm output {open collector) is also turned off. If alarm contacts are used for
interlocking with externai devices, verify that the interlock be released prior to conducting
the alarm test.

\ y

1. Turn off the power source to the main unit

2. Power OFF
Af——r—
[MNTi® B 8MNT? OFF-0O #-0N 1. Pull back to cpen.
|| Mobg @ |
T -

|

2 Pull the cover lock knob down and release the lock.  And after pulling it down further below, pull back

the pyrolyzer case cover and remove it.

2. While pulling down the
krnob, puli down the
pyrolyzer case cover,

\ 3. Pull back to rermove

the cover.

1.Pull the cover lock knob
down and release
the lock.

Cover lock knob

2



3. Removing the old pyrolyzer. Pull out the connector.

When it is newly instailled and there is no pyrolyzer, refer to 6.

Pull downwards.
Hold the connector and pull out.
Do not pull the connaector cable.

4. Push the 2 protrusions behind the pyrolyzer with your forefinger and middle finger.

Push here Push here

Left side Front view Right side

5. Hold the both sides of the pyrolyzer, and remove i,

Hold here

Hold here —

Pull back and remove.

6. Insert the new pyrolyzer. Push the gray part with your finger as shown below, and insert
it completely. (Push it in as far as it will go.} Be sure to check that the serial number of the

pyrolyzer is equal to the serial number of the sensor unit.

Move the connector
Upwards

Push the gray
part.

-
2



7. Connect the connector of the pyrolyzer.

Connect the connector

8. Put ihe pyrolyzer case cover. Push the cover lock knob upward, and lock the pyrolyzer.

To gaps

Enlarged

Upward Push the cover lock knob upwards,
and iock the pyrolyzer

insert so that it
slides along the rails

9. Switch the main unit power ON.  Press the up/ down switch, “A” or “V" on the main unit, and verify
that the pyrolyzer failure alarm is ON.

L CONMCE 5T

The alarm is ON when CON 1. (OFF when CON 0}

Warning

Be sure io check that the pyrolyzer failure alarm is set to ON.  When regular operations are carried
out at the failure alarm OFF, the failure alarm will not work,

Note

Please return the used sensor units and pyrolyzer to your authorized dealer.
4
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SECTION 1

IMPORTANT SAFETY ISSUES

The following symbols are used in this manual to alert the user of important instrument
operating issues:

This symbol is intended to alert the user to the presence of important
A operating and maintenance (servicing) instructions.

dangerous voltage within the instrument enclosure that may be

i This symbol is intended to alert the user to the presence of
sufficient magnitade to constitute a risk of electric shock.

WARNINGS:
o Shock Hazard - Disconnect or turn off power before servicing this instrument.
¢ NEMA 4X wall mount models should be fitted with a locking mechanism after
installation to prevent access to high voltages by unauthorized personnel (see

/A Figure 6.2).
A Only the combustible monitor portions of this instrument have been assessed by
CSA for C22.2 No. 152 performance requirements.

¢ This equipment is suitable for use in Class I, Division 2, Groups A, B, C, and D or
non-hazardous locations only.

* WARNING- EXPLOSION HAZARD- SUBSTITUTION OF COMPONENTS
MAY IMPAIR SUITABILITY FOR CLASS I, DIVISION 2.

e WARNING- EXPLOSION HAZARD- DO NOT REPLACE FUSE UNLESS
POWER HAS BEEN SWITCHED OFF OR THE AREA IS KNOWN TO BE
NON-HAZARDOUS.

¢ WARNING- EXPLOSION HAZARD- DO NOT DISCONNECT
EQUIPMENT UNLESS POWER HAS BEEN SWITCHED OFF OR THE AREA
IS KNOWN TO BE NON-HAZARDOUS.

¢ Use a properly rated CERTIFIED AC power (mains) cable installed as per local
or national codes

¢ A certified AC power (mains) disconnect or circuit breaker should be mounted
near the controller and installed following applicable local and national codes. If
a swifch is used instead of a circuit breaker, a properly rate CERTIFIED fuse or
current limiter is required to installed as per local or national codes. Markings for
positions of the switch or breaker should state (I) for on and (O) for off.

Clean only with a damp cloth without solvents.
Equipment not used as prescribed within this manual may impair overall safety.



1.0 GENERAL DESCRIPTION

The DOD Technologies. Inc. PS-7000 Sixteen channel Controller is designed to display
and control alarm event switching for up to sixteen sensor data points. It may also be set
as an eight channel controller for applications needing fewer inputs. Alarm features such
as ON and OFF delays, Alarm Acknowledge, and a dedicated horn relay make the PS-
7000 well suited for many multi-point monitoring applications. Data may be input to the
PS-7000 by optional analog inputs or the standard Modbus® RTU master RS-485 port.
A Modbus RTU slave RS-485 port is also standard for sending data to PC’s, PLC’s,
DCS’s, or even other PS-7000 Controtlers. Options such as analog I/O and discrete
relays for each alarm are easily added to the addressable I°C bus. Option boards have 8
channels and therefore require 2 boards for 16 channel applications.

A 240 x 128 pixel graphic LCD readout displays monitored data as bar graphs, trends and
engineering units. System configuration is through user friendly menus and all
configuration data is retained in non-volatile memory during power interruptions. The
PS-7000 front panel is shown below in Figure 1.0 displaying the 8 channel bar graph
screen. Additional data screens are shown in Figure 2.0.

PCTLEL
PCTLEL:

Figure1.0

1.1 DATA DISPLAY SCREENS

The PS-7000 Controller offers 3 graphic displays for depicting the monitored data. These
are Bar Graphs, 24 Hour Trend and Combination. Each is shown in Figure 2.0.

1.1.1 TREND SCREEN

The PS-7000 Trend screen shown in Figure 2.0 displays a 24 hour trend of input data for
the channel selected. Horizontal tic marks are each hour and vertical tic marks are each
10% of full scale. Dashed lines indicate alarm levels. The graphic LCD is 240 pixels
wide so each pixel represents 1/10 hour, or 6 minutes worth of data. The trend is 100



pixels high so each represents 1% of full scale in amplitude. Since each data point must
be collected for 6 minutes before it may be displayed, it is likely input values will
fluctuate during this interval. Therefore, MAX, MIN and AVERAGE values are stored
in RAM memory for each 6 minute subinterval. To accurately portray the trend, a
vertical line is drawn between MIN & MAX values for each 6 minute subinterval. The
AVERAGE value pixel is then left blank, leaving a gap in the vertical line. This is
demonstrated in the noisy area of the 24 hour trend in Figure 2.0. If the MAX & MIN
values are within 2% of each other there is no need for the vertical line and only the
AVERAGE value pixel is darkened as in the guief areas.

The top portion of each trend screen indicates channel #, real time reading in engrg. units,
measurement name, range, and MIN, MAX & AVERAGE values for the preceding 24
hour period. The SI field on the top right indicates number of seconds remaining in the
current 6 minute subinterval.

1.1.2 BAR GRAPHS SCREEN

The PS-7000 Bar Graphs screen shown in Figure 2.0 allows all active channels to be
viewed simultaneously. Both engineering units values and bar graph values are indicated
in real time. Lines across the bars indicate the alarm trip points making it easy to identify
channels at or near alarm. A feature in the Systems menu tree allows new alarms to
always force the LCD to the bar graphs screen. This is useful for applications requiring
channels with alarms to be displayed.

1.1.3 COMBINATION SCREEN

The PS-7000 Combination screen shown in Figure 2.0 offers a view of a single channel
but displays the data as a 10 minute trend, bar graph and large engineering units. It is
also useful for testing inputs for stability since MAX, MIN & AVERAGE values refresh
each time this screen is selected. For example, to test stability over a one hour period for
an input, begin timing as soon as the channel is selected. One hour later record the MAX,
MIN & AVERAGE values. The difference between MAX & MIN indicates peak to peak
excursions over the one hour period and AVERAGE is the average for the hour. Longer
or shorter tests may also be run. The numeric value shown below the bar-graph indicates
number of minutes samples have been taken. Afier 999 minutes the AVERAGE buffer
overflows and the error message UPDATE appears in the AVERAGE field. Exiting this
screen resets the buffer and clears the error message,

1.2 SPECIFICATIONS:

1.21 150 WATT AC - 24VDC POWER SUPPLY

*110-120 VAC @3.2A max

*220-240VAC @ 1.6A max

* A slide switch on the front of the power supply selects AC input range.

The 10-0172 150 watt power supply (Figure 3.8) is for powering the PS-7000 and up to
16 detectors. A minimum of 5 watts per channel is available for powering of external
transmitters.



1.22 RELAYS

Common relays are standard for ALARM 1, ALARM 2, FAULT and HORN.
Discrete relays are optional. All relays are rated at 5 Amp for 28 VDC and 250
~VAC RESISTIVE loads. IMPORTANT: Appropriate diode (DC loads) or MOV
(AC loads) snubber devices must be installed with inductive loads to prevent RFI
noise spikes. Relay wiring should be kept separate from low level signal wiring,

1.2.3 AMBIENT TEMPERATURE RANGE
-25 to 50 degrees C

1.2.4 HUMIDITY RANGE
0 TO 90% R. H. Non-Condensing.

1.2.5 ALTITUDE
Recommended up to 2000 meters

1.2.6 HOUSINGS

¢ (General purpose panel mount weighing 7 lbs and including hardware for 19” rack
mounting (Figure 6.1).

s *NEMA 4X wall mount in fiberglass enclosure weighing 17 Ibs (Figure 6.2).

e *NEMA 7 wall mount suitable for DIV 1&2 Groups B,C,D weighing 110 lbs (Figure
6.4).

*Includes non-intrusive magnetic keypad.

1.2.6a NON-INTRUSIVE MAGNETIC KEYPAD

The PS-7000 operator interface includes five front panel fouch keys. A magnetic keypad
option offers these five keys with adjacent magnetic keys. This option is included as a
standard item when ordering NEMA 4X weather resistant or NEMA 7 explosion-proof
enclosures. It is useful in applications where it may be inconvenient to open the
enclosure’s door to access the touch keypad.

1.2.7 APPROVALS

CSA C22.2 No 1010.1 and ISA $82.02; CSA C22.2 No 152 for combustibles; UL 1604 /
C22.2 No 213 (Div 2 Groups A,B,C,D); EN55011 & EN61000 (CE Mark). CSA File # =
219995 and may be seen at: CSA-Intermational.org.

SECTION 2

2.0 BASIC OPERATION

The PS-7000 offers 3 graphic screens for viewing monitored data and a Set-Up menu
screen for operator interface to configuration menus. They are shown below in Figure
2.0. The Bar Graphs screen allows viewing of all active channels simultaneously. The
Trend screen displays a 24 hour trend one channel at a time. The Combination screen
displays a bar graph, large engineering units and a 10 minute trend one channel at a time.
Input channels may be displayed in sequence with the UP/DOWN keys. The NEXT key



switches between the 3 graphic data screens. When PS-7000 power is applied, the
graphic LCD returns to the screen active when power was last removed.

Setup menus are entered by pressing EDIT from any data screen, and scrolling to the
desired menu using the UP/DOWN keys. Pressing EDIT again enters the selected
menu’s tree of variables. This Sefup mode may be exited manually by pressing NEXT,
or automatically when no keys are pressed for 5 minutes. Alarm relays and front panel
alarm LED indicators remain active during the Sefup mode. An AUTHORIZE menu
offers a password feature to prevent tampering with PS-7000 parameters,
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2.1 SETUP MENU CONFIGURATION

Variables inside system and channel menu trees allow optimum PS-7000 configuration
for a wide range of demanding multi-point monitoring applications. Access to menus is
via the Sefup mode by pressing EDIT and activating the Setup screen shown in Figure
2.0. Menu trees are provided for each of the 16 channels and another for system
variables. Select the desired menu by scrolling with UP/DOWN and EDIT to enter the
menus.

2.1.1 CHANGING MENU VARIABLES USING THE KEYPAD

Upon entering a menu, a pointer controlied by the UP/DOWN keys indicates the selected
variable. Some are simple YES/NO or ON/OFF entries toggled by pressing the EDIT
key. Others, such as Measurement Name and Eunits fields may have many ASCII
character possibilities. Allowed ASCII characters are as follows:
ABCDEFGHIJKLMNOPQRSTUVWXY Zabcdefghijklmnopqrstuvwxyz blank space
"#$%& () *+,-./0123456789:;<=>7@. EDIT places a cursor over the item and
UP/DOWN scrolls through each allowed entry. The NEXT key moves the cursor to the



next position within a field. When the field is complete, EDIT clears the cursor and
loads it into non-volatile memory where it is retained indefinitely. With no cursor
present, NEXT closes open menus in reverse order and returns the LCD to the most
recent data display.



2.2 CHANNEL CONFIGURATION MENUS

Figure 2.1 illustrates the menu tree for configuring Channel variables. These items affect
only the specific channel selected. Sysiem specific variables are in the memu tree shown

in section 2.3,
CHANNEL MENLS TREE
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2.2.1 CHANNEL SETUP ENTRY MENU

The entry menu shown on the left side of Figure 2.1 allows access to all configuration
variables for the selected channel. These are, Alarm 1, Alarm 2, Alarm 3, Data
From? Linearize, Configure and Calibrate.

2.2.2 ALARM 1/ALARM 2/HORN RELAY SET-UP MENU

Alarms 1 and 2 are identical except A1 may not be acknowledged and front panel LED
indicators are yellow while A2’s are red. Since their configuration menus are the same
only one is shown in Figure 2.2 for clarity.

Chanrel 8% )

ALARN. 147 Sefiis

. Bhghhel ®2
Measiremehd: Hame
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Alarm 2
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Linearize
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Trir On HIGH
Qe Delaw ads
OFff Delaw  08m
Horn Drive Yes

Entry Menu Alarm 1 or 2 menu

Figure 2.2

The first entry determines the Setpoint value where the alarm trips. It is entered in
engineering units. For example, if a channel monitors 0-50 ppmH2S and the alarm must
trip at 10 ppm, the correct entry is 10.00.

e Latching determines either manual or automatic alarm reset operation. YES
requires a manual Alarm Reset to unlatch the alarm even though an alarm condition
no longer exists. YES also causes this alarm group’s common relay, front panel
LED, and optional discrete relay to latch. NO allows all outputs for this alarm to
automatically reset as soon as the alarm condition clears,

e TRIP ON. is set to HIGH for increasing alarms or LOW for decreasing alarms to
determine if the alarm activates upon exceeding or falling below the setpoint.

« The ON DELAY / OFF DELAY entries allow ON and OFF time delays affecting
how long the setpoint must be surpassed before an alarm event transition occurs. ON
delays are limited to 10 seconds while OFF delays may be as long as 120 mimutes.
Delays are useful in many applications to prevent nuisance alarms and unwanted
cycling into and out of alarm conditions.

¢ The HORN ON entry allows linking this alarm to the common horn relay. NO
causes the alarm to have no effect upon the horn relay. Entering YES causes this
alarm to turn the horn relay on steady, or, to pulse it depending upon horn
configuration in they system menu (see section 2.3.1),

Discrete LED indicators on the front panel indicate the status of each alarm and relay.
Any new alarm event causes the associated LED to flash until Alarm Reset occurs
causing an acknowledged steady on condition. Operators should recognize new alarms
by a flashing LED. Alarm Reset also acknowledges, or deactivates, the horn relay untit
another new alarm occurs.

All relays are rated at 5 Amp for 28 VDC and 250 ~VAC RESISTIVE loads.
/A\ IMPORTANT: Appropriate diode (DC loads) or MOV (AC loads) snubber devices



must be installed with inductive loads to prevent RFI noise spikes. Relay wiring should
be kept separate from low level signal wiring.

2.2.3 ALARM 3/FAULT ALARM MENU

The discrete channel alarms identified as Alarm 3/Fault may be configured either as a 3™
level alarm, or, as a Fault alarm indicating the input is out of range in the negative
direction. When used as a level alarm, features such as on / off delays, latching, and trip
direction are also available. It is important to understand that though discrete channel
alarms (LED’s & optional discrete relays) may be set as Alarm 3 level alarms, the
common relay for this group is always a Fault alarm. The fault out of range threshold for
the channel is the most recent Fault trip point entered prior to changing the menu to
Alarm 3. The following example describes how to configure both the Fault out of range
and Alarm 3 Jevel trip points for a channel. Example: If the common Fault relay must
trip as the input falls below negative 10% of full scale, and, the discrete alarms trip as the
input exceeds a level, then the —10% Fault setpoint must be entered first. Toggle the
TYPE menu entry to FAULT and enter —10.00% into the sefpoint entry. Next, toggle the
menu back to LEVEL and enter the desired Alarm 3 level setpoint. The -10% Fault
value is retained in memory even though it no longer appears on the menu.
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Figure 2.3

2.24 DATA FROM? MENU TO SET INPUT SOURCE

Each channel may be independently configured to accept input data from the Modbus
RS-485 master port, or, from an analog input card attached to the I°C bus (see Figure
2.4). EDIT toggles the Data From: entry between Modbus RTU, Analog, Analog with
Local Cal or Sensor Direct. There are eight different Modbus possibilities available to
accommodate the binary resolution and format of the input data (see Figure 2.4). Each
Modbus menu selection also requests the RTU # and the Alias register # location of the
data to be retrieved from the RTU. Alias register numbers define the location of the
variable representing the input value and must be obtained from the manufacturer of the
Modbus RTU device.

Analog should be selected when the channel’s input comes from a transmitter or
monitoring device with a calibrated output such as 4-20mA. Analog with Local Cal is
available when the PS-7000 will be the point of calibration for the analog input. Sensor
Direct is identical to Analog with Local Cal and both activate the PS-7000’s Cal Mode
features (see section 2.2.7). Problems may arise if calibrations are performed in two
places upon the same signal so Cal Mode menus are only visible when Sensor Direct or
Analog with Local Cal is selected. These selections should only be used when the input



originates from a non-calibrated signal source such as the Catalytic Bead Sensor Input
option described in section 3.1.3, or, our ST-49 Transmitter with a non-calibrated 4-
20mA output. These applications require the PS-7000 to be used as the calibration point
since the sensors have no zero or span controls.
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2.2.4a MIN/MAX RAW COUNTS MENUS

The Min Raw and Max Raw counts entries included in the Input Data From: menu define
the range of input counts that provide Measurement Range read-out values described in
section 2.2.6b. This menu entry is determined by the A/D converter resolution of the
channel’s input. For example, if the input is a 10 bit Modbus® device with zero at 200
counts and 100% at 1000 counts, then this menu’s MIN should be set at 200 and MAX at
1000. If communicating with the PS-7000’s optional 12 bit Analog Input PCB the MIN
should be 800 and the MAX 4000,

If the input device’s resoltution is unknown, the live counts variable on the bottom of the
screen displays actual raw A/D counts currently being read by this channel. This reading
may be used to test the input device for what A/D counts are provided for zero and 100%
if these values are unknown. Forcing the input device to read zero should provide the
A/D counts value needed to make this channel’s display also read zero. Likewise,
forcing the input device to read 100% should provide the A/D counts value needed to
make the PS-7000 channel’s display also read 100%.

If Modbus 32 BIT is selected, a Byte Order entry appears at the bottom of the menu.

This determines WORD and BYTE alignment of data at the remote Modbus transmitter
when sending its 4 byte IEEE Floating Point values. With the pointer on this entry, the

10



EDIT key toggles between the 4 possible modes. Min / Max Raw values are not used in
this mode.

Note: Each Data From: item has a matching default Min/Max counts value of 20% to
100% with = 5% over/under range applied. If the default value is incorrect for the input
device it should be edited.

2.2.4b MARKER MENUS

Some transmitters or monitoring devices providing PS-7000 inputs also indicate special
modes of operation, such as Calibration, Maintenance or Fault, by transmitting a special
<4mA or negative “Marker” value. The PS-7000 offers channel Marker menus for
detecting and indicating such events (see Figure 2.5). While active, the PS-7000diplays a
6-digit ASCII message to indicate the special event and if equipped with 10-0167 4-
20mA output option, the PS-7000 also transmits the same <4mA value,

®  Marker Enabled turns the marker feature ON and OFF

e The negative Marker value is entered into the Marker % field as a negative percent
of full scale. For example, -15.62% of full scale detects a marker value of 1.5mA
{1.5mA is -15.62% of full scale when 4-20mA is the range).

e The Mark As menu allows user entry of the 6-digit ASCII message to be displayed
when the marker is detected.
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Hlarm %
Alarm 2

Analod InePut
Min Rsw Q@880

w Harker Enable ¥
Harker ¥ -i¥.62

Rlarm 3 Max Raw 04088 Mark As Id CAL
"E?tl Fron % Marker Merut Sensor HPeL F\'
nearize Reset Sen. Life
Gonfiome  KNEXT ———
Caiibrats L% Resudead

Eniry Menu Input From?: menu Marker menu

Figure 2.5

2.24c SENSOR LIFE DETECTION

Sensor Life should only be activated when the Marker event is Calibration and when a
sensor life value is transmitted after each calibration. This feature is provided primarily
for use when interfacing the PS-7000 to R. C. Systems’ ST-48 Sensor Transmitters which
may be configured to transmit sensor life values after each calibration (see Figure 2.6).
For Sensor Life to record properly the monitor must perform as follows: After the
Calibration Marker interval, 4.0mA transmits for 10 seconds to indicate its calibration
mode is complete. The monitor then transmits between 4.0mA and 5.0mA for five
seconds depending on remaining sensor life where 4.0mA = 0% and 5.0mA = 100%
remaining sensor life. The PS-7000 reads this value and records it as the channel’s
Sensor Life. Sensor Life is stored in the PS-7000 modbus database and displayed as a
bar-graph in the Sensor Info screen (see section 2.3.6). It is a useful tool for planning
sensor replacement schedules.
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2.2.5 LINEARIZATION MENU

The linearization menu allows each channel to have its own linearization curve stored in
the controller’s non-volatile memory. Input versus output points must be entered in
percent of full scale values. This means if the range is 0-200 ppmH2S then 100 ppm is
50% of full scale. Zero input will provide a zero output and 100% input a 100% output.
Nine intermediate points may be entered to define the curve.

Ybtnput put
» 1000 10,00

Alarm 1

Alarm 2 20.00 20.00
Alarm 3 30.090 3c.00
Datz Frem 40.00 4G.0¢

WHlincarize / 58.00 50.00
NEXT| 6900 60.00

Configurae

Cipd b oed e \ 70.00 76.00
80.00C 80.00
g0.00 8¢.00

Entry menu

Linearization menu

Figure 2.7

2.2.6 CONFIGURE MENU

From the entry level setup menu in Figure 2.8 the CONFIGURE menu may be entered
for setting variables defining how the controller presents monitored data to the various
graphic displays.

hanime] KX
premént  Nams

Wieasuramant MNams
Eunits PCTLEL
Zato 0.000
Span 0e.0
Decimat Points ¢
Channel On%? YES
Capy To HE

Copy Now?

Alarm i
Alarm 2
Alarm 3
Data From
Linsarize
% Conflgure

Pidrale

Entry menu

Input / Copy To: menu
Figure 2.8

12



2.2.6a EUNITS / MEASUREMENT NAME ASCIi DATA FIELDS

The first two items in this menu are for entering the 6 character engineering unit and 16
character Measurement Name ASCII fields. Eunits should define the units of measure for
what this channel is to display. Measurement Name should describe the source of this
data in the user’s terminology. Section 2.1.1 of this manual describes how to use the
front keypad to modify these fields.

2.2.6b INPUT MEASUREMENT RANGE

The ZERO / SPAN entries allow configuration of the measurement range displayed by
this channel. Measurement Range works along with A/D Counts menus, described in
section 2.2.4a, to define the range of the input signal’s engineering units. For example, if
a channel’s input is 4-20mA from a transmitter monitoring 0 to 10ppm chlorine, then the
Zero value should equal 0.000 and the Span value equal 10.00. The six ASCII
engineering units previously entered are automatically displayed at the top of each menu
as a reminder. Four digits must appear in this entry so trailing 0’s may appear here that
are not displayed on other data screens.

2.2.6c DECIMAL POINT RESOLUTION

Resolution of displayed channel values is configured in this menu by setting the number
digits trailing the decimal point. Values are limited to a maximum of four digits, and a
polarity sign. An auto-ranging feature displays the highest resolution allowed by this
menu’s decimal point entry. For example, if three decimal points are entered, and the
range is 0 to 100ppm, the reading will be 0.000 at Oppm and 100.0 at 100ppm. However,
this may be undesirable due to the high resolution at zero unless the sensor’s output is
extremely stable. If decimal points are limited to one, the Oppm reading becomes 0.0 and
the 100ppm reading remains 100.0. Resolution may be limited further by setting decimal
points to 0. In the above example, this would cause Oppm to display 8 and 100ppm to
display 108,

2.2.6d TURNING OFF UNUSED CHANNELS

The Channel On? entry determines if this channel is to be utilized. Turning it off will
cause the controller to never process inputs applied to this channel and no alarms will be
tripped or data displayed. Inactive channels have a line drawn through them on the Setup
screen as indicated by channels 15 & 16 in Figure 2.0. If less than 9 channels are to be
activated, the PS-7000 may be sct for 8 channel mode, deactivating channels 9-16. This
is done in the System Setup menu described in section 2.3.

2.2.6e COPYDATATO?

This menu simplifies the Setup procedure by allowing similar channels to be copied from
one to another. For example, if all channels are identical except for the Measurement
Name entry, channel 1 could be configured and copied to channels 2 — 16. Only
Measurement Name then must be configured on channels 2 — 16. Use EDIT to increment
channel numbers and UP/BN to point to Copy Now? Press EDIT once more to copy.
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2.2.7 CAL MODE

IMPORTANT! Each channel’s CALIBRATION menu is inactive unless it’s Input
Data From: menu, described in section 2.2.4, is set for Analog with Local Cal ot Sensor
Direct. PS~7000 CAL MODE features allow pushbutton calibration of zero and span
values. This feature should be utilized only when there are no other zero/span controls
within the monitoring system since it is inappropriate to calibrate a signal at more than
one poini. Therefore, if calibration is to be performed at another transmitter or
monitoring device, the PS-7000 CAL MODE feature should not be used.

The CALIBRATION MENU allows entering the correct Cal ZERO & Cal SPAN set-
point values needed to calibrate the sensor. These are entered in the same engineering
units as input range. Set Zero & Set Span controls in this menu allow pushbutton
calibration by moving the pointer to each and pressing the EDIT key. A live reading of
the channel’s value allows calibration checks to see if an adjustment is needed.
Unintentional calibrations are reset by the Unity Gain menu item. Unity Gain resets
zero offset to 0 and span gain to 1. It is useful for returning the calibration to a known
starting place. Sensor aging may be monitored by recording zero and span readings at
Unity Gain when it is new, and again at later dates when degradation may have
occurred.

To check zero calibration, apply the ZERQO calibration value to the sensor and observe
the live reading. If the zero reading differs from the zero setpoint, a calibration is needed.
To calibrate zero, move the pointer to Set Zero and press EDIT. A warning message
explains that pressing EDIT again will change the zero calibration and any other key will
exit. The procedure for span calibration is identical. For example, if an LEL combustible
sensor is to be spanned with 50% LEL span gas, the span set-point must be 50%. If 45%
LEL is to be used later, the span set-point must be changed to 45% to match the span
calibration gas. If the reading is only 40% LEL with the 50% gas applied a span
calibration 1s needed. Move the pointer to the Set Span eniry and press EDIT twice.
Unity Gain may be used at anytime to cancel incorrect calibrations and start again.

Chiannel Hd
Measurenent. Hane

Rlarm 1
Rlarm 2
Rlarm 3
Data From
Linearire
Configure
% Calibrate

Entry Menu if input with Local Cal
Figure 2.9

14



2.3 SYSTEM CONFIGURATION MENUS

Some items needing configuration are not specific to a channel but affect the entire PS-
7000 system. These are located in the system entry menu shown on the left side of
Figure 2.10. System menus are accessed by pointing to the desired item and pressing
EDIT.

SYSTEM CONFIGURATION MENUS

Votes entry determines the

gfilljs:fe ts#ar-; number channels needed fo
aLEs

B Unies s set Relay 1 or Relay 2.

e bmogicdse PP

Acknowledge is disabled when
no A2 Votes are entered

® Al Failsafe NO
2 Failsafe HO
A3 Failsafe YES

Discrete Relay

W Common Relay 1 Piezo Rlarm OFF
Common Relaw 2 B Alars 1 BEEF
Bizc Relay Alarm 2 oM
Horn P iezo Failsafe of ¢
Modbus Horn Brour 1-16
816 Ch Mode Heknowledge YES §
Sanscr nfo Diselay Alm HO
Entry menu Piezo/Mom Relay

Snban Setip

HOBBUS Ports:

# Slave ID Bl
Slave Baud 986808
Parity HOME
Mastr TG 85805
Mastr PR 8358mS

Modhus Ports

Swsben Setu?
G448 Chanfiel Mode

®» Channels 18

8/16 Channel Config.
Figure 2.10

2.3.1 COMMON ALARM RELAYS 1& 2

READ THIS SECTION CAREFULLY AND TEST ALL SETTINGS BY
SIMULATING PS-7000 INPUT CONDITIONS THAT SHOULD ACTIVATE
THESE ATLARM RELAYS!
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A

Common Relay 1 & Common Relay 2 menus are identical and therefore discussed
only once. It is very important to fully understand these menus since they determine the
functions of each common relay.

Votes entry determines the
number channels needed to
i set Relay 1 or Relay 2.

& Growe
Failaafe oFF

Bist Relaws At Yotes 81 ¥ Acknowledge is disabled when
Horn Plazo B e e o2 | no A2 Votes are entered

bz flelonnuisdds OFF
8-f6 Eh Modse

Seneor Lnfo

# Compon Relay 1

Common Relay 2

Entry menu R1/R2 Relay menus are identical

Figure 2.11

The Group menu entry offers additional flexibility by controlling which channels
trip this menu’s common alarm relay. The 3 choices are 1-16, 1-8 or 9-16. Some
applications have different types of sensors, or, sensors in different areas connected to
the same PS-7000 Controller. In these cases, it may be undesirable for a sensor on
channel 9 to trip the same relay as a sensor on channel 2. The Group menus may
restrict this. For example, channels 1-8 might be set to trip common relay 1 while
channels 9-16 trip common relay 2. Another possibility is channels 1-8 be set to trip
common relay 1 while channels 9-16 trip relays on an optional discrete relay PCB
configured for Alarm 1 (see section 3.2).

Failsafe controls relay activation for this common relay. Failsafe ON causes the
relay to de-energize during alarm conditions and energize when there is no alarm.
Thereby, a power failure forces the relay contact to the alarm position. Note the
common Fault relay is always failsafe and may be monitored separately to indicate
loss of power conditions in many applications.

A1 and A2 Votes allows creation of logical AND function equations that control
common relay 1 & common relay 2. Default settings for common relay | are A1
Votes = 01 and A2 Votes = 00 which causes relay ! to trip if any channel has an
Al level alarm active. Default settings for common relay 2 are A1 Votes = 00 and
A2 Votes = 01 which causes relay 2 to trip if any channel has an A2 level alarm
active. Example: If either default setting is modified such that A1 Votes = 02 and
A2 Votes = 01, then any two channels must have an A1 level alarm active and any
one channel must have an A2 level alarm active to trip that relay. REMEMBER!
One of the A1’s and the A2 could be on the same channel. These level alarms must
come from a channel included in the Group eniry described above.

Turning Acknowledge ON (not available on Alarm 1) allows the common relay to
be deactivated during alarm conditions by an Alarm Reset. This is useful if an
audible device is being driven by the relay.

All relays are rated at 5 Amp for 28 VDC and 250 ~VAC RESISTIVE loads.
IMPORTANT: Appropriate diode (DC loads) or MOV (AC loads) snubber devices
must be installed with inductive loads to prevent RFI noise spikes. Relay wiring

should be kept separate from low level signal wiring.
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2.3.2 10-0195 DISCRETE RELAY “FAILSAFE” MODE

10-0195 Discrete relay options may also be configured to function in a Failsafe mode
using the System Setup menu shown in Figure 2.12. Entering YES causes these discrete
relays to have energized coils when no alarm condition exists for the associated channel
and de-energized coils when the alarm occurs. Fuailsafe is useful for indicating failed
relay coils and loss of power conditions. Important: 10-0195 zoning jumpers (see
Figure 3.4) should not be used when Discrete Relays menus are set for failsafe,
Zoning jumpers cause ANY relay in the zone to energize ALL other relays in the same
zone. Zoning of failsafe relays may be accomplished with wiring at the relay contact
terminals.

Relaw 1 § & Q1 Failzafe HO
Egﬂﬁgﬂ R:I:: 2 3 A2 Failsafe KO
% Dizc Relaus 3 A3 Failsafe YES

HornsPiszo

Modbris
Brlé Ch Mode
LEmsor Indo

Entry menu Discrete Relay
Configure

Figure 2.12

2.3.3 COMMON HORN RELAY & LOCAL PIEZO

The PS-7000 is equipped with a low decibel audible piezo which chirps when keys are
pressed and may be configured to audibly indicate alarm conditions. The commeon horn
relay is similar to the common Al & A2 common relays.

Horn Raial

Piezo dlarm OFF
& Alarn 1 BEEP

Rlarm 2 OH
i Eailsaé‘e OFF
! ern Grour 1-16
JEXT Acknowledge YES
bDisplaw Rim KD

Common Relay i
Common Relaw 2

Dise Relaus
% Horn/Piezo

HModbus

8/16 Ch Hode

Setinor Info

Entry menu Piezo/Hom Relay
Figure 2.13

e Turning Piezo Alarm ON causes the audible piezo to duplicate the action of the
homn relay. This feature may be used to provide a low decibel indication of the status
of the system’s horn.

s Alarm 1 & Alarm 2 menus control how this alarm level from each channel will
affect the common horn relay. Choices are OFF, ON or BEEP (one Hz. Pulsating).
As an example, A2 conditions might pulse the hormn (BEEP) and A1 conditions to
cause a steady horn (ON). Any other combination of these 3 choices is possible for
Al and A2 levels affecting the homn relay. This feature is very useful since it allows
the horn relay to serve as another level A1, level A2, or both; for channels 1-16, 1-8
or 9-16. Individual channel alarms may also be configured to not affect the Horn
relay on a channel by channel basis (see section 2.2.2).
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¢ Failsafe & Horn Group menu entries are identical to the descriptions for menus
Common Relay 1 & Common Relay 1in section 2.3.1.

¢ Turning Acknowledge OFF allows the common Horn relay to drive devices other
than horns or sirens such as a light or a fan.

¢ Display Alm YES forces the LCD to display the Bar Graphs screen upon any new
alarm. This feature is offered to satisfy applications requiring channels in alarm to be
displayed automatically (all channels are displayed on the Bar Graphs screen).

2.3.4 MODBUS MASTER/SLAVE SERIAL PORT MENUS

The system Modbus menu allows setting RTU Slave 1D address, Slave Baud rate and
Parity for the comm2 slave Modbus serial port (comm1 master port ID settings are per
channel as described in section 2.2.4). This slave port may be used to transfer PS-7000
data to a host device such as a PC, PLC, DCS or even another PS-7000. The slave port is
addressable, allowing many PS-7000 controllers to be connected to a single RS-485
cable. Section 5 of this manual provides important information describing how to
interface to the PS-7000°s Modbus slave port.

The Mastr TO (master time out) and Mastr PR (master poll rate) menu items affect the
PS-7000’s master Modbus port. Time out sets length of time in milliseconds before a
communications error. Three consecutive timeout errors must occur before a
communication error is indicated. This item is useful for optimizing throughput to the
PS-7000 from other slave RTU’s. Poll Rate sets frequency of data requests to the RTU’s
in milliseconds. This is useful when an RTU is limited in how fast it may respond to
consecutive data requests.

Suztem Setue
HIDBUS Rt

Conmon Relaw 1 » Slave ID a1
Common Relaw 2 Slave Baud 9688
Disc Relaus Parity HONE §
HorrsPiezo Mastr TO G58BONS
& Modbus Mastyr PR O350nS §
8-16 Ch Mode

Savesor fafa

Entry menu Modbus Porls
Figure 2.14

2.3.5 EIGHT /SIXTEEN CHANNEL MODES

The system menu allows setting the PS-7000 controller to accept either 8, or, 16
channels. If 8 channels are selected by this menu they are channels 1-8 and 9-16 are
disabled. One way PS-7000 cost is kept low is Input / Output option PCB’s are arranged
into groups of 8 channels. Therefore, users with less than 9 channels require only 1 PCB
and do not pay for I/O hardware for 16 channels. If more than 8 channels are needed a
second IO option PCB may be required.
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Figure 2.15

2.3.6 SENSOR INFORMATION

Sensor Info is available when at least one channel has Sensor Life activated in the
Marker menu (see section 2.2.4b). The Sensor Info screen displays each channel’s
sensor status as illustrated in Figure 2.16. Channels with Sensor Life disabled indicate
Option Disabled above the corresponding empty bar-graph. If Sensor Life is enabled,
the channel will have its Measurement Name above the bar, or, an empty bar with a Cal
Required label. Cal Required indicates no Calibration Marker value has been
received by the PS-7000.

SENMSOR LIFE
Meazurement. Name Option Disahled
Bl I ——— D [ e
p—— oz Pal Reauired _ 16 Ortion Disabled
Usrsion #44 @3 £al Reauired . 14 Oetion Disahied
ggg:g; g:;:: 12 g4 €2l Reauired .12 Option Disabled
Base Relay g5 Eal Rewuired . 4% Detion Disabled
Mo R
3316u§h Hode as Cal Reduired 14 Option Dizahled
B Sansor Info F —"“ 3 e - - —
Entry menu a7 '{.:_gl Eaauired ) 15 'Dptmn Dizabled
Ba Cal Reayired 5 i& option Disabled
Figure 2.16

2.4 AUTHORIZATION MODE

A password entered in the AUTHORIZATION menu allows locking all menus. Viewing
menus is not denied but attempts to edif variables flashes the Locked message on the
LCD.

Authorized individuals locking the system should first enter a name, phone #, or other
contact information into the 10 digit field. To lock or unlock the system the correct 4
digit authorization number must be entered into the Enter Code field. Point to the
Unlock System entry and press EDIT to complete the unlock procedure. It is very
important to remember the 4 digit code since the factory must be consulted if it is lost.
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Figure 2,17

2.5 LCD CONTRAST ADJUSTMENT

The Setup menu item identified as CONTRAST allows users to adjust the LCD contrast
to a level suitable to the ambient lighting. Selecting CONTRAST and pressing EDIT
causes the UP/DOWN keys to increase and decrease LCD contrast.

SECTION 3

3.0 MAIN I/O INTERFACE PCB # 10-0142

The most basic PS-7000 Controller requires only the I/O PCB shown in Figure 3.1 for
interfacing to field wiring. The PS-7000 primary power supply is applied to terminals 9
& 11 of TB2. This may be from 10 — 30 VDC. WARNING! HIGH VOLTAGES
A SUCH AS 115 VAC APPLIED TO THESE TERMINALS MAY CAUSE
SEVERE DAMAGE! DC output terminals 10 & 12 on TB2 provide up to 500mA
of output power for powering remote devices such as lamps, transmitters etc.

This PCB includes both master (COMM 1) and slave (COMM 2) RS-485 Modbus ports,
5 amp form C relays for each common alarm event (A1, A2, FAULT/A3 & HORN), and
power supply /O terminals. JP1 allows the RS-485 ports to be configured for 2 or 4 wire
operation. A 26 pin ribbon cable connects the FO PCB to the PS-7000 CPU and Display
nest assembly. Two I°C bus connectors allow addition of optional functions such as
analog I/0 and discrete alarm relays for each channel.

Horizontal jumpers installed in JP1 connect the RS-485 port’s RX & TX lines,
simplifying 2 wire daisy chains by providing additional terminals for incoming and
outgoing cables. For example, installing the 2 COM 1 jumpers connects screw terminals
1 & 5 and terminals 3 & 7. Socketed RS-485 terminating resistors R6 (COMM 1) and
R12 (COMM 2) are located on the MAIN /O board. These resistors should be removed
if communication wire lengths are very short (less than 25 feet), or, if the port is not at
the end of the communication line.

An optional Auxiliary Relays piggyback PCB (part # 10-0144) may be added to the /O
PCB via ribbon cable J4. These add another form C contact set to the common Al, A2
and HORN alarms. Auxiliary Relay contacts are available at the TB1 (AUX) terminals
shown in Figure 3.1.
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Figure 3.1

INPUT / OUTPUT OPTIONAL PCB’s

Telephone style RJ11 connections are used to add optional 8 channel analog and digital
I/0. A screen appears briefly after power up indicating what options are connected and
for which channels. This information is also available from the Diagnostics Mode

described in Section 4.

ANALOGI{ANALOG]| JANALOG

PRESS

ANAL OG

ouTPUT

9- 16

FOUND
AL ARM2
INPUT
9- 18
FOUND

NEXT KEY TO EXIT

Figure 3.2

3.1.1 ANALOG INPUT PCB # 10-0158

Many transmitters or sensors have analog output signals and the 12 bit Analog Input
PCB, shown in Figure 3.3, is provided to accept these. TB1, with 24 positions, offers 3
terminals per channel for distributing power and receiving analog inputs. These are EXC
and HI/ LO inputs. TB2, with only two positions, is for connecting the power supply for
powering external transmitters. Precision 100 ohm resistors (R1 — R8) between each
channel’s IN LO and IN HI terminals are socketed termination resistors for 4-20mA
inputs. These may be removed if voltage inputs are to be applied.
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EXC and IN L.O terminals are bussed together internally. EXC terminals are tied
directly to TB2-1 (+) and IN LO terminals are tied to TB2-2 (-). Bussing allows
transmitter power to be brought into the system at a single point (TB2) and distributed
back out at each channel’s EXC / IN LO terminals to simplify field wiring. Figure 3.3
includes typical wiring to 2 & 3 wire 4-20mA transmitters.

JP1 determines if the 8 analog inputs are applied to channels 1-8 or channels 9-16.
Connecting more than 8 analog inputs requires 2 PCB’s with one’s JP1 set for channels
1-8 and the other set for channels 9-16.

0010- 115 ASSYH 100158
ST-71 ANALOG INPUT BOARD
@ 32
om D @~ J
ff. Iﬁ XK
iP1'deilerm's?gs{s:iéthis E!dchasznel2 -3 i-: o~
nalog Inpu provides inpuls | S
for CH's 1-8 or 8-16. 2 PCB - g N Iﬂ D
assemblies are required for 16 Z =
channels. OO* i
7]
Socketed precision resistors R1-R8
are 100 ohm terminations for 4-20mA
inputs. -2 VDC voltage inputs may =
be accepled by removing resistor. B2
DCPWR
DD Q QOO0
Mo B0 EC H 10 B R0 Be Moo
CHUS CHIMNM CHEf CHMS
+EXC-
D00 @ @ (R RRT
TS IEXG M L0 EXC Lo #XC HW LD EXC H LO|
B ono CHE CHEMB
ANALOG INPUTS
CH#{1-8) CH#(1-8)
il LO

Jt & J2 are inferchangable 12C
connectors used 1o add opticn
PCB assemblies to the ST-71.

T8B2 is for powering busk power to fransmitters
or ofher powered input devices. EXC+ is
wired internally to channel “EXC's" and EXC-
to channel "LC’s".

2 Wire 4-20mA
Transmitter

Typical 2 & 3 wire 4-20mA
{rangmitter wiring (connect
correct power, 24VBC or
other, fo TB2).

Transmitter

8 Channel Analog Input Option #10-0158

Figure 3.3
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3.1.2 OPTIONAL DISCRETE RELAY PCB # 10-0195

An optional Discrete Relay PCB, shown in Figure 3.4, adds eight 5 amp (resistive) form
C relays per sixteen channel alarm group (2 PCB’s required when utilizing more than 8
channels). Each PCB may be configured via rotary switch S1 to function for ALARM 1,
ALARM 2 or ALARM 3/FAULT for channels 1-8 or 9-16. A 1-minute time delay after
power is provided to inhibit relay actuation until the system has had time stabilize.
Alarm groups, or zones, may be created by connecting adjacent channels together using
JP4 as shown. This creates a wire OR function with selected channels, causing any alarm
included within the zone to actuate ALL zone relays. Failsafe operation of 10-0195
discrete relays may be programmed in the system menu as described in section 2.3.2.
Many PS-7000 applications utilize the common alarm relays (see section 3.0) and do not
require discrete relays for each of the 48 alarm events (16 Al’s, 16 A2’s & 16 A3%s). If
discrete relays are needed for all 48 alarms, then six PCB’s are required.

5 VDC power to the discrete relay option PCB’s is normally supplied from the PS-7000
Controller via the slender I°C cables connected to J2 and J3. However, I’C cables are
limited in ability to carry this power further than a few feet without a significant voltage
drop. Some PS-7000 applications with relays for all 48 alarms may require up to 6
boards. TB2 allows a heavier 5VDC power cable to be connected from terminals on the
back of the PS-7000front panel assembly, bypassing the I°C cable. A 20AWG pair
connected {o only one of the several TB2’s is sufficient when these boards are in close
proximity to each other.

All relays are rated at 5 Amp for 28 VDC and 250 ~VAC RESISTIVE loads.

IMPORTANT: Appropriate diode (DC loads) or MOV (AC loads) snubber devices

must be installed with inductive loads to prevent RFI noise spikes. Relay wiring
should be kept separate from low level signal wiring,
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8 Channel Discrete Relay Option #10-0195
Figure 3.4

3.1.3 OPTIONAL *"BRIDGE SENSOR INPUT BOARD #10-0191

An optional 8-channel, 12 bit Bridge Sensor Input board allows these popular gas
detectors to be connected directly to the PS-7000 without additional signal conditioning
or transmitters. Up to four dual channel 10-0192 modules may be instailed in each 8-
channel 10-0191. Each 10-0192 channel is equipped with a bridge amplifier and balance
potentiometer and an adjustable switching regulator for setting the correct sensor
excitation voltage. A 3 position coarse gain jumper allows setting the gain of the bridge
amplifier, Fault supervision circuitry forces the PS-7000 into a FAULT condition upon
sensor failure or removal.

This option may also be configured to accept 4-20mA inputs for mixing bridge sensors
and current loops into the same board. Placing any channel’s 2 position LEL/4-20mA
Jjumper into 4-20mA position and installing the associated precision 100 ohm socketed
resistor allows 4-20mA signals to be applied to it’s C & A terminals. The 10-0192 sensor
modules are not required for channels accepting 4-20mA.
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Channels receiving input data from this board should have the Data From: menu set for
Sensor, as described in section 2.2.4. This activates Cal Mode menus described in
section 2.2.9 needed to zero and span sensor readings. After performing the one time
only Initial Setup as described below, all subsequent calibrations are by the PS-7000’s
electronic Cal Mode menus.

*Catalytic sensors connected directly to the PS-7000 should be limited to ranges of 0-
1000ppm.

3.1.4 CATALYTIC BEAD SENSOR INITIAL SETUP

Catalytic bead sensors vary widely in power requirements and sensitivity. It is therefore
important to configure each channel to match the sensor with which it will operate.

1. Prior to connecting sensors, apply power to the system. Note this PCB requires

24VDC power be connected to its TB2 terminals 1 & 2 as shown in Figure 3.5,
Suitable fused power is available from the Main I/O board’s TB2 terminal 10 &
12 (see Figure 3.1). Measure the voltage between each channel’s A and R
terminals and set the Voltage Adjust potentiometers for the correct sensor
excitation voltage. This may range from 1.5 volts to 7.5 volts depending upon
sensor specifications. Sensors may be damaged by accidental over voltage
conditions. It is recommended the Voltage Adjust potentiometer screws be

A/ \ covered by a dollop of RTV or similar material after completion of this

- procedure to avoid accidental over voltage conditions.

2. Remove system power and connect sensor wires to the R-C-A terminals. Reapply
system power and confirm correct voltage across each sensor’s A & R terminals.
Note: If sensor wires are long, it may be necessary to measure the excitation
voltage at the sensor end to compensate for IR losses in the wiring.

3. With the minus voltmeter lead on TB2-2 (common), connect the plus lead to the
channel’s test point. With zero air on that sensor, adjust its Balance
potentiometer for .4 volts at the test point.

4. Apply 50% LEL combustible span gas to the sensor and allow the test point
voltage to stabilize. Two volts = 100% input to the A — D Converter and .4 volts
= 0%. Therefore, 1.2 volis = 50%. Place the 3 position Coarse LEL Gain jumper
into the position which reads between .8 volts and 1.2 volts on the test point with
50% LEL gas on the sensor. Gain settings for each jumper position are as
follows: no jumper =1, LOW =7, MED = 21, HI = 41. Multiple jumpers have
an additive affect upon gain, so the LOW and MED jumpers together provide a
gain of 28.

Initial setup is now complete and normally only requires repeating if a sensor is replaced.
Final calibration of this channel may now be performed using the PS-7000’s electronic
Cal Mode feature described in section 2.2.1.
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8 Channel “CATBEAD” Sensor Option #10-0191 / 10-0192
Figure 3.5

3.1.5 OPTIONAL RTD / 4-20mA ANALOG INPUT BOARD # 10-0170

An optional 12 bit RTD Sensor Input board, shown in Figure 3.6, allows these popular
temperature sensors to be connected directly to the PS-7000 without additional signal
conditioning or transmitters. A 3 position range jumper allows setting the gain of the
input bridge amplifier for the three popular ranges of 0-100°C, 0-200°C or 0-400°C.
Other ranges are available by special order.

Inputs may also be configured to accept 4-20mA signals, allowing mixing RTD sensors
and current loops into the same board. Two jumpers per channel determine either a RTD
or 4-20mA input. These dual position jumpers, JP1 — JP16, must both be placed into the
UP position for RTD inputs or both in the DOWN position for 4-20mA inputs (see Figure
3.6).

Channels receiving input data from this board should have the Data From: menu set for
Sensor, as described in section 2.2.4. This activates Cal Mode menus, described in
section 2.2.9, needed to perform zero and span calibrations of RTD sensor readings.
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Each channel must be calibrated individually by either simulating desired zero and span
calibration resistance values or by actually placing the channel’s RTD into an actual
precision temperature generator. Ice water is an acceptable method for generating the
0°C zero temperature value. Upscale span values are best simulated with an RTD
calibrator. Since RTD’s are stable and repeatable of over long time periods calibrations
normally only need to be performed upon initial installation. Since the PCB has 8
channels, two are required for 16 channel applications. JP25 configures inputs for

channel groups 1-8 or 9-16.
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8 Channel Resistive / 4-20mA Input Option #10-0170

Figure 3.6
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3.1.6 OPTIONAL 4-20mA ANALOG QUTPUT BOARD #10-0167

An optlonal 10 bit 4-20mA analog output board, shown in Figure 3.7, may be connected
to the IC bus. Each channel’s output will transmit 4mA for 0% readings and 20mA for
100% readings. Loop drive capability depends upon the level of the PS-7600’s primary
DC power supply. With at least 20 volts DC primary power they are capable of driving
20mA through a 750 ohm load. Outputs are self powered and DC power should not be
provided by the receiving device. Note: This PCB requires nominal 24VDC power be
connected to TB2 terminals 1 & 2 as shown in Figure 3.7. Suitable power is available
from the PS-7000 Main 1/O board’s TB2 terminal 10 & 12 (see Figure 3.1).

Since the PCB has 8 channels, two are required for 16 channel applications. JP1
configures the outputs for channels groups 1-8 or 9-16.
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8 Channel 4-20mA Output Option #10-0167
Figure 3.7
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3.1.7 OPTIONAL CLOCK /PRINTER INTERFACE BOARD # 10-0229

When equipped with the 10-0229 Clock / Printer Interface option, shown in Figure 3.8,
the PS-7000 Controller is capable of automatically printing time & date stamped alarm
events to a 24 PIN dot matrix printer such as the Panasonic KX-P1131. The cable
interface between the PS-7000 and the KX-P1131 may be either parallel or serial.
Parallel interfaces only allow 6 feet of separation while the RS-232 serial interface allows
up to 50 feet. Distances up to 4000 feet may be obtained using the 10-0229 printer
interface option’s RS-422 port but requires an additional tri-port RS-422 / RS§-232
converter at the printer end of the cable.

The 10-0229 Printer Interface may also be connected to a PC running HyperTerminal or
other communications software as an alternative to hard copy printing of the data. Printer
/ PC cable schematics are shown in Figure 3.8. Printer settings for serial interfaces are
9600 baud, 8 data bits, no parity and one stop bit. Communications software settings are
9600 baud, 8 data bits, no parity, one stop bit and FlowControl = Hardware. Printer
diagnostic red LED’s indicate printer faults such as out of paper, overflowed buffer or
loss of communications. Green LEDs flicker to confirm good communications between
the PS-7000 and printer during print attempts.

Examples of printed alarm events are shown below. The format of each event, from left
to right, is DATE, TIME, 16 character ASCII channel 1D from the PS-7000, PS-7000
channel #, alarm #, IN or OUT status. A buffer in the PS-7000 retains the most recent 30
— 35 printed events. It is possible to dump the entire buffer to the printer from the menu
shown in Figure 3.9. This is useful if printer problems have occurred causing missed
printouts.

05/22/03 08:21:00 Storage Tank 103 Chnl 1 Alarm 2 IN
05/22/03 08:21:01 Storage Tank 103 Chnl 1 Alarm 2 OUT
05/22/03 09:12:01 Storage Tank 103 Chnl 13 Alarm 1 IN
05/22/03 09:13:00 Fuel A Flow Chnl 9 Alarm 1 IN
05/22/03 09:13:05 Storage Tank 103 Chnl 1 FAULT IN
05/22/03 09:13:05 Fuel Dock Chnl 2 FAULT IN
05/22/03 09:40:10 Storage Tank 103 Chnl 13 Alarm 2 1IN
05/22/03 09:40:14 Fuel Dock Chnl 2 FAULT  OUT
05/22/03 09:40:14 Trans Pump 103 Chnl 3 FAULT  OUT
05/22/03 09:40:14 Storage Tank 103 Chnl 1 FAULT OUT
05/20/03 11:533:37 Fuel A Flow Chnl 9 Alarm 1 QUT
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3.1.7a CLOCK/PRINTER SYSTEM SET-UP MENU

Detection of the 10-0229 on the I2C bus causes the Clock/Printer System Setup menu
item to appear. Selecting it and pressing EDIT brings up the menu shown at right in
Figure 3.9. Date / Time menu entries allow setting of correct local time and date. The
ALARM PRINT ON/OFF entry allows printing to be discontinued if turned to OFF.
PORT allows selection of RS-232, RS-422 or the parallel port. With only one port able
to be activated at a time. BUFFER DUMP allows immediate printing of all the 30-35
stored events. PRINT CONFIG allows immediate printing of all channel variables such
as channel ID’s, Engrg. Units etc. PRINTER READY / ERROR indicates the
functional status of the printer.
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3.1.8 24VDC 150 WATT POWER SUPPLY

The PS-7000 Controller comes with a 150 watt AC / DC power supply. (115VAC or 230
VAC selected via slide switch). When ordered from the factory, it is pre-wired to
provide 24VDC primary power for the PS-7000 controlier as well as any transmitters or
monitors that may be connected by the end user.
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Figure 3.8

SECTION 4

4.0 SYSTEM DIAGNOSTICS

A System Diagnostic Mode shown in Figures 4.1 and 4.2 may be entered during normal
operation from the Setup menu. The entry menu indicates firmware revision and offers
useful routines for testing front panel LED’s, relays, serial ports and analog /0. It is
exited manually by pressing NEXT and automatically if no keys are pressed for 5

minutes. It is very important to understand that CHANNEL INPUT DATA
/A\ 1S NOT PROCESSED DURING THE DIAGNOSTICS MODE. It is

possible to miss important input values while utilizing this mode and

appropriate safeguards should be in place. However, the Diagnostics Mode
can prove invaluable when testing I/O since relays and analog outputs may be stimulated
without driving inputs to precise levels.
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SECTION 5

5.0 MODBUS RS-485 PORTS

The PS-7000 is equipped with Master (COMM 1), and Slave (COMM 2), modbus RTU
ports. Port configurations are described in sections 2.2 and 2.3 of this manual. Section
5.0 defines register locations of data available via the PS-7000 slave port.

5.1 MODBUS SLAVE REGISTER LOCATIONS

The following tables describe the PS-7000’s modbus slave database. Any portion of this
data may be read by a modbus master device such as a PC, PLC or DCS. Since the
modbus port is RS-485, many PS-7000s may be multi-dropped onto the same cable.
Memory Integer ASCII:

Notes: ASCII may be read 2 characters at a time or in strings using a multiple register read.
Sixteen character channel tag name:

Type Channel First Last Read FC Write FC Notes
Channel Tag 1 45401 40408 3 rfa 2 characters per register
Channel Tag 2 40409 40416 3 n/a 2 characters per register
Channel Tag 3 40417 40424 3 nfa 2 characters per register
Channel Tag 4 40425 40432 3 n/a 2 characters per register
Channel Tag 5 40433 40440 3 nfa 2 characters per register
Channel Tag 8 40441 40448 3 n/a 2 characters per register
Channel Tag ¥ 40449 40456 3 n/a 2 characters per register
Channel Tag 8 40457 40464 3 nfa 2 characters per register
Channel Tag g 40465 40472 3 nia 2 characters per register
Channel Tag 16 40473 40480 3 n/a 2 characters per register
Channel Tag 11 40481 40488 3 n/a 2 characters per register
Channel Tag 12 40489 40496 3 nfa 2 characters per register
Channet Tag 13 40497 40504 3 nfa 2 characters per register
Channel Tag 14 40505 40512 3 nfa 2 characters per register
Channsl Tag 15 40513 40520 3 nfa 2 characters per register
Channel Tag 16 406521 40528 3 n/a 2 characters per register

Six character Eunits Tag:

Type Channei First Last Read FC Write FC Notes
EUNITS 1 40529 40531 3 nfa 2 characters per register; 3 registers per channel
EUNITS 2 40532 40534 3 n/fa 2 characters per register; 3 registers per channel
EUNITS 3 40535 40537 3 nia 2 characters per register; 3 registers per channel
EUNITS 4 40538 40540 3 nfa 2 characters per register; 3 registers per channel
EUNITS 5 40541 40543 3 nfa 2 characters per register; 3 registers per channel
EUNITS 3] 40544 40546 3 nfa 2 characters per register; 3 registers per channe!
EUNITS 7 45547 40549 3 n/a 2 characters per register; 3 registers per channel
EUNITS 8 40550 40552 3 nfa 2 characters per register; 3 registers per channel
EUNITS 8 40553 40555 3 nfa 2 characters per register: 3 registers per channel
EUNITS 10 40556 40558 3 nfa 2 characters per register; 3 registers per channsl
EUNITS 11 40559 40561 3 nfa 2 characters per register; 3 registers per channel
EUNITS 12 40562 40564 3 nla 2 characters per register; 3 registers per channel
EUNITS 13 40585 40587 3 nfa 2 characters per register; 3 registers per channel
EUNITS 14 40568 405870 3 nfa 2 characters per register; 3 ragisters per channel
EUNITS 15 40571 40573 3 nfa 2 characters per register; 3 registers per channel
EUNITS 16 40574 40576 3 n/a 2 characters per register; 3 registers per channel
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Six character Value ASCII string:

ASCI Value 12 40610 40612
ASCH Value 13 40613 40615
ASCH Value 14 40616 40618
ASCII Value 15 40619 40621
ASCI Value 18 40622 40624

nfa 2 characters per ragister; 3 registers per channel
nfa 2 characters per register; 3 registers per channel
nfa 2 characters per register; 3 registers per channel
nia 2 characters per register; 3 registers per channel
nfa 2 characters per register; 3 registers per channel

Type Chainnel First Last Read FC Write FC Notes

ASCI Value 1 40577 40579 3 n/a 2 characters per register; 3 regisiers per channel
ASCH Value 2 40580 40582 3 nfa 2 characters per register; 3 registers per channel
ASCH Value 3 40583 40585 3 n/a 2 characters per register; 3 registers per channel
ASCIl Value 4 40586 40588 3 nla 2 characters per register; 3 registers per channel
ASCIH Value 5 40589 40591 3 nfa 2 characters per register; 3 registers per channel
ASCII Value 6 40592 40594 3 n/a 2 characters per register; 3 registers per channel
ASCH Value 7 43585 40597 3 nfa 2 characters per register; 3 registers per channel
ASCI Value 8 40598 40600 3 n/a 2 characters per register; 3 registers per channel
ASCI Value 2] 40601 40603 3 nfa 2 characters per register; 3 registers per channel
ASCH Value 0 40604 40606 3 n/a 2 characters per register; 3 registers per channel
ASCH Value 1 40607 40609 3 nfa 2 characters per register; 3 registers per channel

3

3

3

3

3

Memory Floating Point;
Notes: Returned as 15 bit 2s complement with + 5% over/under range applied.. Therefore, this
must be considered when scaling values to be displayed at the modbus master. The following
equation may be used to determine a value for display.

Display Value = MODRBUS Value [ (Span Value -Zero Value) 1.13 {Zero Value - [{Span Value - Zero Value) .05]}

32767
Type Channel  First Last Read FC Write FC Notes
Channel Value  1-16  33001-16 nfa 4 nfa 15bit 25 complement w/+- 5% over/under range
Analog Output:
Notes: 12 bit integer for Channet Reading value = 800 counts = zero value, 4000 counts = 100% value.
Type Channel First Last Read FC Write FC Notes
Channe} 1-16 31001 31016 4 nfa 12bit integer
Reading

Channel Status words contain configuration and status bits for a channel. They are as follows:

Type Channel  First Last Read FC Write FC Noles

Channel Status  1-16 31017 31032 4 n/a 16bit integer (see bit by bit definition below)
Alarm 1 Trip bit0 1=Low 0 =High
Alarm 1 Horn Drive bitl 1=0n 0=01f
Alarm 3 Type bit2 1 =Level 0 = Fauh
Alarm 2 Horn Drive bit3 1=0n 0=0ff
Linearize hit4 1=0n 0=01f
Alarm 3 Trip bitS 1=Low 0 = High
Input Marker bité 1 = Input Marker Detected 0 = Normal Mode
Channel Disable bit7 1 = Disabled 0 = Enabled
Controller Channel Jn Cal bit8 1 = Local Cal Mode 0 = Normal Mode
Modbus Data Type bitd 1 = 4 byte float 0 = 2 byte integer
reserved bit10 reserved reserved
reserved bitll reserved reserved
Alarm | Latch bitl2 1 = Latching 0 =Non latching
Alarm 2 Latch bit13 I = Latching 0 = Non latching
Alarm 3 Latch bit14 1 = Latching § = Non latching
Alarm 2 Trip bit15 1=Low 0 = High
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Alarm status words are bits packed into 16 bit integer where Ish = channel 1 alarm status and msb=
channel 16 alarm status.

Alarm status (bit = 1 indicates alarm is active):
Read FC Write FC Notes

Type
Alarm 1 Status
Alarm 2 Status
Alarm 3 Status
*Relay Status

Channel
1-16
1-16
1-16

n/a

First
31633
31034
31035
31036

Last
nfa
n/a
nfa
n/a

4 n'a
4 na
4 n/a
4 nia

packed 16bit integer
packed 16bit integer
packed 16bit integer
packed 16bit integer

*Note: Common Relay status bits (register 31036) are as follows,
Relay 1= bit(.
Relay 2= bitl
Fault Relay = bit2
Horn Relay = bit3

Type Channel  First Last Read FC Write FC Notes
Cat Status 1-16 31037 n'a 4 nfa packed 16bit integer
Trend Interval  1-18 31038 nfe 4 nfa  16bit integer (Time in Seconds)
Timer
Fault Status 1-16 31039 nfa 4 nfa packed 16bit integer

Alarm LED flashing status (bit = 1 indicates LED is flashing; “Acknowledge” clears all to 0):

Type Channel  First Last Read FC Write FC Notes
Alarm 1 Status ~ 1-18 31049 n/a 4 nfa  packed 16bit integer
Alarm 2 Status~ 1-18 31050 nfa 4 nfa packed 16bit integer
Alarm 3 Status 116 31051 nfa 4 ffa packed 160oit integer
Common LED 1416 31082 nla 4 nfa  packed 16bit integer
Status

LCD Display Screen Displayed Integer:

Type Channel First Last Read FC Write FC Notes

LCD Screen nfa 31053 nfa 4 n/a 8bit integer

Sensor Life

Type Channet First Last Read FC Write FC Notes

Sensor Life 1 31085 nia 4 nfa  Signed 16bit intager
Sensor Life 2 31068 nfa 4 nfa  Signed 18bit integer
Sensor Life 3 31067 n'a 4 nfa  Signed 16bit integer
Sensor Life 4 31068 n/a 4 nfa Signed 16bit integer
Sensor Life 5 31069 n/a 4 nfa Signed 16bit integer
Sensor Life 8 31070 n'a 4 nfa  Signed 16bit integer
Sensor Life 7 31071 n/a 4 nfa  Signed 16bit integer
Sensor Life 8 3Mo72 nfa 4 nfa  Signed 16bit integer
Sensor l.ife g 31073 na 4 n/a Signed 16bit integer
Sensor Life 10 31074 n/a 4 w/a  Signed 16bit integer
Sensor Life 11 31075 nfa 4 nfa  Signed 16bit integer
Sensor Life 12 31078 nfa 4 a Signed 16bit integer
Sensor Life 13 31077 n/a 4 nfa  Signed 16bit infeger
Sensor Life 14 31078 nfa 4 nfa  Signed 16bit integer
Sensor Life 15 31079 nfa 4 nfa  Signed 16bit integer
Sensor Life 16 31080 nla 4 nfa  Signed 16bit integer

*Note: -2 = Disabled, -1 = CAL Required, 0-100 = Sensor Life

Coilsg

Notes:  Set this coil to issue an alarm “Acknowledge” via modbus.

First Last Read FC Write FC Notes
2001 nfa n/a 5 write Oxif to high byte fo set

Type Channel
Alarm Reset nfa
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Memory Discretes
Notes: May be read as single discrete or packed with multiple register read.

Type Channel First Last Read FC Write FC Noles
Chad Atarm 1 1-16  12001-16 n/a 2 nla discrete, may be packed
Type Channel First Last Read FC Write FC Notes
Chnl Alarm 2 1-16 12017-32 n/a 2 nfa discrete, may be packed
Type Channel First tast Read FC Write FC Notes
Chni Alarm 3 1-18 12033-48 nfa 2 nfa discrete, may be packed
Memory Reals

Notes: Real value represents float value without the decimal point such as 123.4 is returned as 1234
Decimal devisor is returned as 1, 10, 100, or 1000 for decimal position of 1, 2, 3, or 4, where 123.4 would
return the value 10,

Type Channel First Last Read FC Write FC Notes
Zero Real 1-18 41001-18 n/a 4 nfa zero real wio decimal point
Zero DP 1-16 41017-32 nla 4 nfa zero real divisor
Span Real 1-16 41033-48 nfa 4 n/a span real wio decimal point
Span DP 1-16 41049-64 n/a 4 nfa  span real divisor
Alarm 1 Real 1-16 41085-80 n/a 4 nia alarm 1 real wfo decimal point
Alarm 1 DP 1-16 41081-88 nfa 4 n/a alarm 1 real divisor
Alarm 2 Real 1-16  41097-112 n/a 4 nfa  alarm 2 real w/o decimal point
Afarm 2 BP 1-16 41113-28 nfa 4 nfa atarm 2 real divisor
Alarm 3 Real 1-16 41129-44 nfa 4 nfa alarm 3 reat w/o decimal point
Alarm 3 DP 1-16 41145-60 nla 4 nfa alarm 3 real divisor
Fault Reat 1-16 41181-18 nia 4 n/a alarm 3 real w/o decimal point
Fauft DP 1-16 41177-92 nia 4 nfa alarm 3 real divisor

24 Hour Trend Database:

The 24 hour MAX, MIN and AVERAGE trend data may be retrieved over the Modbus serial interface.
Each channel consists of 240 MAX, MIN and AVERAGE values, or, one value for every 1/10 hour (6
minutes). Since there are 16 channels this database equals 3,840 registers in addresses 33017-36857, Due
to the large size, MAX, MIN or AVERAGE values may only be retrieved one at a time. To improve
bandwidth the master may retrieve the database in blocks of 120 registers at a time (one half of a channel’s
data). The C1 only updates these 3,840 registers upon receiving an update command from the Modbus
master,

Type Channel First Last Read FC Write FC Notes
Update MIN nla 2065 n/a n/a 5 Moves 24 hour MIN data trend to trend data base
Update AVG. nfa 2066 n/a n/a 5 Moves 24 hour MIN data trend to trend data base
Uipdate MAX nfa 2087 n/a n/a 5 Moves 24 hour AVG data trend to trend data base

This update requires several seconds. Therefore, a data ready register is available to notify the master upon

completion.
Type Channel First Last Read FC Write FC Notes
MIN Ready n/a 12065 n/a 2 nfa 0 = data ready; 1 = update in progress
AVG. Ready n/a 12066 n/a 2 nfa 0 = data ready; 1 = update in progress
MAX Ready n/a 12067 nfa 2 n/a 0 = data ready; 1 = update In progress

Trend database registers
Type Channel First Last Read FC Write FC Notes
24 hr Trend 1-16 33017 36857 5 n/a Transfers 24 hour trend for MAX, MIN or AVG.
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6.1

SECTION 6

P8-7000PM PANEL / RACK MOUNT ENCLOSURE
The PS-7000PM shown in Figure 6.1 is a half width 19” rack enclosure. It is supplied

with hardware that allows mounting in either a full width 19” rack style cabinet or it may
be panel mounted in a rectangular cutout. Only two 8 channel 1O option PCB’s such as

analog input or discrete relays may be mounted directly to the back of the enclosure.
Additional 8 channel 1/0 option PCB’s must be located external from the assembly on
another mounting plate. A 3 foot length of I°C cable is also supplied for this purpose.

Weight is approximately 7 pounds. Properly ground the enclosure and follow national
and local electrical codes.

10.80

!

|
o}
E
)

<

E
i

8.10

FRONT VIEW

|
Hc:)
|
(O

|
§

L ®

9.60

SIDE VIEW

[}

@

5.22

Note: Panel cut-out = 5.25 X 9.20

RACK / PANEL MOUNT
(19" RAGK SPREADER PLATES &
PANEL MOUNT BEZAL NOT SHOWN)

Figure 6.1
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6.2 PS-7000N4 NEMA 4X WALL MOUNT ENCLOSURE

The PS-7000N4 shown in Figure 6.2 is a fiberglass NEMA 4X wall mount enclosure.
Seven, 8 channel I/O option PCB’s, such as analog input or discrete relays, may be
mounted inside this enclosure. It is suitable for mounting outdoors but an above mounted
weather deflector shield is recommended. Weight is approximately 17 pounds. Figure
6.3 provides important warning information concerning correct grounding procedures for
non-metallic enclosures. Conduit entries are not provided so installers may place entries
as needed. Bottom or lower side areas are recommended. Care must be taken to avoid
drilling into circuit boards mounted inside the enclosure. Properly ground the enclosure
and follow national and local electrical codes.

13.16 '

10.00——jm — 8.50 ——
Wy @) (’W -

L @ )
mmjww @ ‘}'._. % oy

Y

=7

Note: 4 mounting holes are .31 diameter
SHOCK HAZARD

ADD LOCKING DEVICE TO
CLASP ON BOTTOM RIGHT SIDE
TO PREVENT CONTACT WiTH
DANGEROUS VOLTAGES.
REMOVE AC POWER BEFORE
SERVICING EQUIPMENT.

NEMA 4X WALL MOUNT

Figure 6.2
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Chapter 1-Getting Started

Unpacking the GEM-500

The GEM-500 unit is normally shipped in a protective hard case with a foam interior. This offers excellent protec-
tion. When properly sealed, the case is watertight. There is a pressure refief valve by the handle an'the case. ‘Normally
this i$ kept closed. 1f there is a change in elevation, the case may not open untif the pressure is equalized by turning the
pressure reliefvalve. S

We strongly recommend that the GEM-500 be transported in its protective case. The:hard case has rdom to store al!
the components forthe GEM-500 and we recommend that they be kept togsther. When shippinig a GEM-500"back to
LANDTEC for calibration o service, always ship itin this hard case unless LANDTEC sends yau a Special protective
Styrofoam shipping unit. - _ e

Caretully unpack the contents of the GEM-500, inspect and inventory them. The following items should be-contained
in your package: : : : " -
Hard carrying case (whan opening the hard case, it may be necessary to open the pressure relief vent)
The GEM-500-unit ' : s
GEM-500 Operation Manual
Warranty/Registration Card-and other instructional information
Soft carrying case with replaceable protective window.and carrying strap
External {striped) sampling hose assembly {5 t.) with external filter/water trap assembly
Clear1/4" Tygon pressure tuhing sampling hose (b ft;} '
Spare internal filter element o '

Chrome-plated brass male connector {hose barb) connects to clear tubing
Polypropylene male connector (hose barb) connects to striped tubing
Spare external filter element o
110-volt Nickel-Cadmium battery charger with special charging plug

3 ;. %il
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GEM-500 download software disk an 3 1/2 inch floppy.disk {optional)
RS-232 serial cable for computer/printer data downloading (optional)
Temperature probe (optional) :

e B & £ & O & 2 & & e 0 6 @ B B

Immediately notify shipper if the GEM-500 unit or accessories are damaged due to shipping. Contact LANDTEC if
any items are missing. If you have any questions, please contact LANDTEC techrical support at {B00) 821-0436 or {213}
722-8202. Complete the Registration/Warranty Card and return it to LANDTEC. The model and serial numbers are
located on the back of the GEM-500 unit.

Attaching the Hose Assembly

The GEM-500 hose assembly comes fulty assembled but it needs to be cennected to the GEM-500.

Connect the striped hose with the external filter/water trap assembly to the static pressure/sampling port on the
GEM-500 {See Figure 1.1). The part.on the top left corner of the GEN-500.

Connect the clear tubing to the impact pressure port on the GEM-500 (See Figure 1.1). This port is focated on the
bottom left corner of the GEM-500. As previously warned, DO NOT block the exhaust port (See Figure 1.1).

Quick Connect Fittings
The quick connect fittings will simplify the taking of wellfield readings. They are easy to install in your landfill gas

- &xtraction system and on perimeter probes. Many different types are avaitabie. LANDTEC carries fittings used on its

equipment for your convenience.

The GEM-500 comes with quick connect fittings for the Accu-Flo™ wellhead. Connect the chrome male connector to
the end of the clear tubing. Connect the polypropylene (the almond colored) fitting that has a male connecter to the

~ striped tubing,

© 1993 Landfilt Control Techaologies, Corperate Headguariers 6055 £, Washington Bivd., Commeree, C& 94110 U.5.4 6EM-508 is 2 product trademark,
GEM-500 Operation Manual, Version 1.65, Chapter 1-Getting Started - ' ' Page 1



Watch the GEM-500 Video

We strongly recommend that you watch the video provided—Using the GEM-500™ before praf:eedmg o

Must Do's Before Using the GEM-500

Read Chapter 3 of this manual.

Proper operation of the GEN-500 requires the following functions to be completed before proceading.
« Charge the unit-with the battery charger

e Chetk the Time/Date

s ParformaZero Pressure

 Field Cailbrate the Linit

Calibration Gases

Calibration gases are required to field calibrate the GEM 500. Portable Calibration Gas Kits and 12-unit cylinder
cases are available: from LANDTEC or can be nhtamed from a specialty gas company. (See Chapter 2-Field Calibration}

Specxal Keymg Functions
Entering an 1D code with Letters and Numbers

Use blue toggle-key to shift back and forth between number mode and letter mode; When innumbermode, use
number KEYS to enter numbers. When first switched to'letter mode, use arrowKEY 1-UP/ARROW or KEY 6-DOWN
ARROW to scroll to desired letter, then press'KEY 0 to enter the {etter on'the: display. Repeat this process forallletters.
Before any new ID code can be entered, the first four character spaces will'be'filled with the characters usedin the
previous ID code. If different characters are desired, remove these characters by using the backspace function below.

Backspace Function

To change or correct an entry error use the KEY 0 as a backspace by holding it down for one second. Innormafuse, ..
this key is quickly pressed and released. .
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GEM-500 Keyhoard and Port Desc riptions

Figure 1.1

Red On/0ff Key—Turns unit on or off. '
Blue Number/Letter T ggie Key—Enables well 1D code to be entered by toggling betwaen number and letter mode.
a

Pl

RS232 Port—Used for battery recharging, data downloading and t.emPe{ature readings.

Backspace/Exit Key—Acts as backspace key when pressed and held for one Second, to correct for user entry of

wrong ndmber/lefter, returns to previous procedure or steps back one layer of menus, usually to the main menu

screen. The last function of this key is similar to the escape key in many computer programs. .

Exhaust Port—This port must be kept clear. If blocked while operating, over presstrization and damage to internal

components andcase could occut.

Numeral Keys—Enters numerals 1 through 8.

Impact Pressure Port—Neasures impact pressure when connected to welihead impact pressure-port {upstream

connection for orifice) by tubing.

Cursor-Down Key—Enters numeral 6, and scans lines of information or screens.

Ct?fsopU;f '};\]e__ —Enters numeral 1, and scans ines of information or screens by moving up or toward the beginning of

a st or alphabet. '

10. Static-'Pregsure/Samp!ing Port—NMeasures static pressure when connected to welihead staticpressure port by tubing.
Infet for gas sampling instruments,
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Chapter 2-Field Calibration

Field Calibration.is menu-guided and can be completed in abioist ten minutes, .Th'e_pump'_remains.running during the calibra-
tionprocedure to streamling the procedure and canserve catibration gas.. The GEM600 contains a calibration fmap which s
accessed by its microprocessor for baseline reference data. This reference datawas programmed iito the GEM-500 during the
factory calibration using various traceable gas mixtures in-an environmental chamber. At any time, the GEM-500 canbe reset by
returning to the “factory settings.” This clears the GEM-500 of any user ealibration settings and restores the GEMS00 10/its.
original factory calibration, -~ . . e L L _ T

The factory calibration has been designed to give the best possible rasults over a wide range of conditions. However the
instrument's accuracy.can be improved in specific operating ranges by performing a “field calibration.” - .

Most field instruments.are calibrated or adjusted prior to taking a series of gas or pressure reatfings: “They:may also be
checked for calibration-during the reating and after readings are takenin order toverify the accuragy of the datacollected.

It isimportant to field calibrate the GEM-500 on-site after the instrument has stabilized at working temperature. For this
reason, a GEM-500 that was calibratedin the.coolof tha-fmomingsma_y:-.not.read.;-as:amur‘atetyi;'atft_h_e-5h.(j3'tte_'st:.'paa£t.of the day.

Nate: Field calibration of the GEM:500 will improve the data colfected in the range of the
calibration gases used. Less accurate readings of concentrations outside the calibrated
range mayoceur. Forexamplie, a GEM-500 field-calibrated using 60% CHA and 40% CO2
will give improved readings for the highérconcentrations, but may provide less accurate
readings at very low concentrations {which are not.common i-n'-!_.FG;r. -

Calibration Gas/Span Gases @~ = S

Field calibration requires twa calibration gas mixtures; a methane/carbon dioxide mixture {50% CHA and'50% C02) and a
oxygen/carbon dioxide mixture of less than 5% oxygen low levelsof oxygen.) -Aswith methane, the closer the:esmposition of the
calibration gas to the expected conditions, the greater the accuracy. A5/85 mixture of oxygen and carhondioxide (5 % 02and
95% COZ] is typical. Any calibration gas mixtures near the expected measurementrangethat 15 free ofoxygen-canbe substituted

forthe second mixture. .~ -

- forthe first calibration gas mixture. Any calibration gas mixture with a 2% to 5% concentration of oxygen {02} may be substituted

Zero Methane -

. Calibration of the GEN-500 starts by establishing the bettom point of the mathane gas curve. The methane (CH4 )is zerced
prior te taking readings at the start of each day. To setazero point, the GEM-500 is given a methane-free gas sample—often air
isused. This establishes a zero point. This function significantly improves the GEM:500's CH4 accuracy over the entire range. it
Is essential that the gas analyzer be clear of CH4 at the time of zeroing, Care must be taken if the GEM-500 is to be zeroed on a
landfill site because there are situations where methane, which is odorless and colorless, could be in the atmosphere.

After the Zero methane functian, the BEM-500 recaiculates 16 mathane calibration points on its methane gas curve and
stores the revised data in its memory. The GEM:500 doesnot need tobe have the CH4 zeroed every time it is switched on
because the most recent calibration data is stored in protected memory.

Span Methane _

A field calibration spans the met’{iéa_e range prior to taking readings at the start of eachday. The best results are obtained
after the nstrument has stabifized at its working temiperature.. The procedure aliers the methane calibration at ali concentrations
and stores the revised data in pratected mem

_ ory.- Depending on which CH4 range is spanned, sampling errors at a much higher or

tower concentration may oocur. o e
Note: :’Eh-e."z_em'.Mg_ﬁtaﬁ_ésha_ﬁid-';f;:Ezseti-!Befcze setting the Methane Span.
Span Carbon Dioxide

Field calibration: spans the CO2. #t shouid be spanned prior to taking readings at the start of each day after the instrument has
stabitized at its working temperature. The procedure alters the cafibration at all concentrations and stores the revised data in

- protected memory. Landfil gas contains high concentrations of CO2. Aswith methane, there are similar sampling erors outside

the range spanned.
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Zero Oxygen

This function is essential where low concentrations of oxygen are expected {beiaw 6%. No:ma“y there is very J;t’fie oxygen
inFG. A procedure exﬁlamed below zeroes the oxygen prior to beginning daily.gas sampling. This establishesthe 2610 point of
an-axygen clirve: thatis stored in the GEM-500s permanent memory.

Span nygen

The oxygen calibration map contains two span curves, one for oxygen below 7% and ane for oxygen-above 7%. The proper
curve is automatically selected. Ifacalibration gas withless than 7% oxygen is used; the lower span curve'is. adjusted. Ifthe
calibration gas has more than7% oxygen, - the higher calibration eurve is adjusted. Due to the resotution of the GEM 500
processorat higherconcentrations, the GEVi-500 may not display the exact concentrationéntered, *“As discussed below, this
efiect can bereduced by aitenng the entered value S0° that the dlsplayeé vaiue isas closeto the actual vahigas posmble

-Nnte.- The 02 -ﬁxygen:shaaid be=set.b_e¥or-:e-semng-the Oxygen Span.
Equipment
To pe'r'formlé'ﬁ:EitS calibration, thefollowmg items are requfred -

Cylinder of 50/50 {50% CH4 and 580% CO2) calibration gas
Cylinder of 5/95(5% 07 and 95% CO02) calibration gas

3. Pressure regulators for the above tylinders capabls of :egulatmg in the range of 0 -5 peig fitted with ceﬂnectors suitable for
174" Tygon tubing.

4, ﬂeguiater/ﬂowmeter capable of maasu:mg intherange 50- 5@[} £e permintte maximum with fittings suitable for 1/4" Tygon
. tubing.- ;

5. Interconnectmglengths-of1_/ "“Tygon'tubing.

B

All this equipment is available -fro.m LANDTEC. Other types of tubing can be used but the connections must:be airtight and
secure. The equipmentis setup as shown'in Figure 2.1.

Pressure Regulator/
Fow Meter

1790 Tubing

Figure 2.1

Calibration Gas Gas Flow—3
Cannister
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Setting Up the Equipment
Asdescribed and shown in the -E{jui_pmentSéction,- begin assembly of the GEM-500:

Connect the methane/carbon dioxide {CH4-/C02) caiibration"gaéfyiinder‘to-'me-pressure requlator.

Connecta 24" piece of 1/4" Tygon tubing to the flowmeter outlet. - Do not attach this to the GEM-500 until instructed.
Connecta second 24" of 1/4" Tygon tubing to the exhaust rozzle of the GENI-500. Direct the-exhaust away from you and out
of the immediate area. _ : I

5. Iftheregulator has not been preset, set the pressure adjustment on theregulator off its lowestsetting.. Tumn the.calibration
gascylinder valve 1/4tum. Adjust the regulator discharge presstre to 2 psig and the flow meter to 300 cc per minute. -Block
the discharge hose that will attach to the GEM-500. The regulator discharge presstire should not climbito over 3 psig. Turn
off the oylinder valve.

Note: This procedure will be duplicated for the second span gas when Oxygen is cali-

‘brated, The Dxygen/Carbon Dioxide calibratian'gas ¢ylinder will be substituted for the

Methane/Carbon Dioxide calibration gas. -
General Utilities KEY 5-Gas Calibration

The. GEM-5001s factory calibrated. For greater accuracy, a Field Calibration can.be performed, Toimprove accuracy, al!
standard fandfill gas instruments are field calibrated and zeroed prioro every use - This funistionis done from the General Utilities
Men of the GEM-500 which is explained in Section 3. Because of the importance of Gas Cafibration, this function has been
made a separate section. To.get to-the General Utilities Screen on the'GEM-500, see Section 3, Using the' Menu Screens.

1. PressKEY 1-General Utilities at the MainMenu Screen (See Figure 2.2).

1-General Utilities
awezz | 3=View/Print Data
4-Download Data

2. The General Utih’ﬁes Screen appears as shown in Figure 2.3,

1-Check Time/Date
2-Zero Pressure

Figure 2.3 3-Memory

8-More 0-Exit
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3. The gas calibration function is not on the first-General Utilities Screen. To reach this screen, press KEY 9-More and KEY 5-
Gas Calibration {Figure 2.4). You could also select KEY Swihite at the General Utilities Sereen toproceed diréétly to the gas
calibrationscreen.

l4-USA/Metric Units
rwezs |6-Gas Alarms
|9-More ~ 0-Exit

4. After selec.ting?.KE.“t" SGAS CALIBRAﬂON on the’Genefé'! .ljti.liﬁes--su&Men.u Screen, the first Gas Calibration Screen appears
as shown in Figure 2.5,

|1-CH, Calibration
'12-C0O, Calibration
Figure 2.5 3-'"2 Calibration
4-Factory S‘*e*ttie.-nws |

5. There-are fourpossible choises. The first choice field calibrates methane. The second chmce calibrates carbon d[GXIde The
third choice calibrates oxygen. The fourth choice rstums the GENM:500from & field calibration-established by the user to the
original factory settings. _

6. Each of these calibration options will now be reviewed in order.

Methane (CH4) Calibration - Zera CH1

1. Pressing KEY 1-CH4 Calibration on the Gas Calibration Screen brings up the Methane Calibration Screen (Figure 2.6).

1-Zero CH,
2-Calibrate CH, Span
Figure 25 0-Previous Menu

2. Pressing KEY 1-Zero CH4 brings up the Zero Methane Scresn {Figure 2.7]. A methane percentage will not display until the IR
Bench warms up. A plusor negative sign may appaar on the far 16ft of the disptay. This symbol can be ignored.
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ry cus  Level|
% Gas 9-Pump)
0-Exit |

Figure 2.7

Note: Do not perform this procedure in the presence of methane,

3. Press KEY 5-Pump. This tums on the sample pump in the GEM:500. - There should be'no calibration gas hoses attached to the
GEM-500-during this procedure. The GEM-500 will be drawing in a sample of normal air—which mustbe free of methane.
Allow the pump ta run for FIVEMINUTES to stabilize the instrument fo operating temperature and purge’the sensors with air.
{If the GEN1-500'has already reached operating temperature by having been uised -andiis at operating temperature, the pump
can be operated for two minutes butwhen'in doubt-lat it run for the full five minutes.) LT

4. PressKEY 1- Zerolevel and one of the following screens (Figure 2.8 or Figure 2.9) will be displayed for three seconds before
retuming t the Zero Methane Screen shown in Figure 2.7, .

CH, Not Zeroed

Figure 2.6

CH, Zetoed

Figure 2.9

5. Ifthe CH4 Not Zeroed Screen| Figure 2.8} was displayed, retum to the Gas Calibration Screen by pressing KEY 0-Exit.
Recheck that no methane was presentand re:zero the methane. f problem continues, proceed to instructions contained in
this:section for Factory Settings. :

6. If the CH4 Zeroed OK Sereen{Figure 2.3)-appeared, press KEY.0-Exit ta return to the Methane Calibration Screen (Figure 2.10),
Press KEY 2-Calibrate CH4 Span and preceed to the next section.
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|1-Zero-LHy

|2-Calibrate CH, Span |
rezo |0-Previous Menu |

WARNING: The GEM-500 is nat certified as intrinsically safe. The following procedure
_ MUST NOT be done in a confined area {such as well vaults, undergreund and indoors) or
_where there is any chance of sparking or ignition. No smoking, exposed lighting, or other
sources of ignition should be in the area.. On the GEM-500, ensure thatexhaust gas s
safe, not blocked and properly vented awayfrom you. Ensure thatno leaksare present.
Unless all above conditions are maintained, anexplosion could oceurresulting in serious
injuryor death. B o o

CH4 Calibration - CH4 Span

1. Reat warningsabove before proceeding with the next steps. o o o

2. f\fter selecting KEY 2-Calibrate CH4 Span on the Methane Calibration Screen, the following CH4 Span Screen appears
Figure 2.11}. '

) cus 988 con
F% Gas 5--P'urmp
0-Exit

Figure 2,77

3. Connect the 1/4" Tygon tubing from the calibration gas regulator/flow meter to the GEM-500 gas samplafimpact port (Figure
1.1}, Attach, if not already attached, the Tygon whing to the exhaust port of the GEM-500. Direct the exhaust away from

you and out of the immediate area. o " : ' _

Press KEY 5-Pump if the pump s not already running, on the CH4 Span Screen shown above. This turns the GEM-500's: pump

on. _

Turn en the cafibration gas mixiure of methane-and carbon dioxide.

Check the calibration gas flow (300 cc and pressure {2 psig) to make sure they are correet. {See Setting Up the Equipment)

Allow the calibration gas to flow into the GEM-500 for two minutes.

After two minutes, read the methane Gas Concentration ori the screen. It should be stable and not changing more than a few

tenthsof ene:parcent. : : o '

Prass KEY 1+Enter Gas Con and input the methane concentrationof the calibration gas from the keyboard of the GEM-500

{Figure 2.12). Enter the percentage as three digits XX.X%. 60% methane wouid be input.as 600. The GEM:500 willauto-

matically place a decimal point irithe proper position. After thepercentage is entered, press KEY.0:Exit.

:I.‘_-.

£o =1 o

o
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| Enter Concentratun
- | of Calibration Gas 1
Figure 212 CH4 ?" - A)

l Exlt

A

10, The nextscreenis the Caution Re-Calibrate Screeri{Figure 2.13).

{Caution- Re- cahbrate
Are you sure?

Figure 213

11. PressKEY 1-Yes and one of two messages will appear {Figure 2.14 or Flgure 2.15). It the Calibration 0K Screen appears
proceed to step 13.

Calibration gas NOT.
accepted. Refer to

Figure 2.14 operating manual.
Retry? 1-Yes 2-No

Calibration OK

Figure 2.15
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12. I the Calibration gas NOT Accepted Screen appears, several things could have happened. Press KEY 1-Yesand enterthe
percentage of methane in'the calibration gas. It is possible the wrong percentage was input. {fon a second atternpt this has
not worked; press KEY-0-No and return to the CH4 Calibration Screen. Start the procedure over again——Zero methane and -
then Calibrate methane. If there are still problems—proceed to the Factory Settings fater inthis section. _

13. Press KEY 0-Exitand return to the CH4 Calibration Screen shown on'the preceding page. -If only CH4 is to be calibrated, the
pump must be turn off. Press KEY 0-Exit again and:step back to the Gas Calibration Screen. 1 €02 isto becalibrated, gote
the following CO2 calibration instructions. {f no further calibration is required, perform step 14. The pump will remain
running throughout the-calibration procedure. You must return to'the KEY'5-Pump screento stopthe pump.

14, Tumoff the calibration gas cylinder. Remove the calibration gas hose attached to the gas sample/static prEssure porton the
GENA-500. Leave the exhaust port hose connected and turm on the pump and allow it to purge the GEM:500 with air for 60
seconds. Press KEY 5-Pump again. The pump will tum off and automatically return to the Calibrate Methane Screen.

15. Press KEY 0-Exit and return to the Gas Calibration Sereen. You have successfully completed a methane Held Calibration.

Carbon Dioxide {C02) Cal iih'ré:tmn

1. Because the carbon dioxide used in this calibration 'c?ont'éins.lﬂé‘th'ane;-ihé'fdllbwi‘ng warning mitlst be adhered to before
-proceeding with the stepsbelow. - L R R ST

WARNING: The:GEM-500 is not certified as intrinsically safe. The following procedure
MUST NOT be done in-aconfined area {such as well vauits, underground and indoors} or
whiere there is any chance of sparking-or ignition. No smoking, exposed lighting,or other
sotirces of ignition should be in the area.. On the GEM-500, ensure that exhaust gasis
safe, not blocked and properly vented away from you. Ensure that no'leaks are-present
Unless.all ahove conditions are maintained, an.explosion could occur resulting in serious
injury ordeath,

2. Press Key 2 -COZ Calibration on the Gas Calibration Screen {Figure 2.16).

1-CH 4 Calibration
2-C0O, Calibration
Figure 2.16 3-0 2 Calibration
4-Factory Settings

3. Thereisno Zero COZ function as thete is in the methane or oxygen calibration procedures. The foliowing CO2 Span screen
will appear {Figure 2.17). _

1-Enter

N co, Jascon

W% Gas 5-Pump
0-Exit

Figure 2.17

© 1892 Landfilt Contral Technologies, Corporate Headquarters 6055 £, Washington Bivé., Gommaree, CA 34110 .54, GEM-BO0 is & product-trademark.
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4. PressKEY 1-Enter Gas Con and the Enter
“tion of the calibration gas from the keyboa
carbon dioxide would be input as 400. The GEM-500 will autematically pla

the percentage is entered, press KEY 0 - Exit,

Figure 2.18

e |

Enter Concentration

of Calibration Gas
CO, 2-.-%

0-Exit

5. Thenextscreen, Figufé 2.19, isthe Cauf-ion Re-Calibrate Screen, =

: figure 2.19

1Are you sure? '

1-Yes 2-No

6. Press KEY 1-Yes and one 6ftwo

step 9 below,

-

Figure 2.20

Cahrat; n Qas N
jaccepted. Refer to

operating manual.
Retry?

© 1993 Landfill Contyol Technologies, Corporate Headquarters 5055 E, Wagshi

GEM-500 Operation Manual, Varsion 1.65, Chapter 2-Field Calibration

1-Yes 2-No |

Concentration Screen shown below appears. Input the carbon dioxide concentra-
rd.of the GEM-500 {Figure 2.18).

Enter the perceritage as three digits XX X%. 40%
ce a decimal point in the proper.position. After

S

messages will appear (Figuge 220 or Figure 2.21).1f ihe:Cé’l_ibr_ati_an OK Screen appears go fo



Figure 2.21

o

1.

A
Calibration OK

If the Calibration gas NOT Accepted Screen appears, several th;ngs could have happened. Press KEY 1-Yes and enter the
percentage of carbon dioxide iri the calibration gas. it is very. passible the wreng percentage was input. 1t on a second

attempt this-has not wiorked, press KEY 0-No and returri toithe Gas Cailbratioﬂ Screen and proseed to the Factory Setfings
section foradditional instructions.

If 02 is to be zeroed, go'to the following 02 Calibration step.

“Prass KEY 0-Bxit and returh to the'CO2 Calibration Sereen shown on the prior page. -
Turn off the calibration gas. Remove the calibration-gas-hose attached to the gas sample/static pressure port on the GEM-

500. Leave the exhaust port hose connected. -Allow the GEM-500 to purge with air-for60 seconds. PressKEY 5-Pumpand
the pump wilt automatically turn off, then push KEY-0-Exit to teturn to the.Gas Cafibration Screen.

Eau have successfully completed a carbon dioxide Fietd Calibration. immediately proceedta the next function, KEY 3-02
alibration.

Oxygen (02) Calibration - Zero 02

L.

Figure 2.22 3"‘2 Caiibt‘aﬁen

There are two calibraticn gas mixtures used forthe cahbratmn ofoxygen. The methane/carbon-dioxide caltbration gas
previously used-to calibrate the methane and carbon dioxide is used to Zero oxygen because there is no oxygen in the
mixture. A second calibratiqn gas with a mixtura of oxygen and carbon dioxide will be used to set the axygen level inthe next -
section. Because the calibration gasused in this calibration contains methane, the warning below must be follewed hefore
procesding with the following procedure '

WARNING The GEM-500 is not cedtified as intrinsically safe. The following procedure

~ MUSTNOT be done'in a corfined area {such as well vaultsinderground and indoers)-or
where there is any ¢hance of sparkmg orignition. No smoking, expesed lighting, or other
sources of ignition should be in the area, Onthe GEM-500, ensure that exhaust gasis -
safe, not hiocked and properly vented away from you. Ensure thatnoleaks are- present.
Uniless allabove conditions are maintained, an explosion could occur resuitmg in‘serious
injury or death.

Press Key 3-07 Calibration on the Gas Calibration 'Scze.an;{-?i_gure 2.22)..

1-CH, Calibration
2-C0O, Calibration

4-Factory Settings

© 1883 Lendfilt Control Technologies, Corporate Headquarters 6055 £, Weshingtos Blvd ., Commerce, CA 34110 U.5.A. GEM-500 is 2 product trademark,
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3. The Oxygen Calibration Screen will appear {Figure 2:23).

- |2-Calibrate O, Span
Figure 2,23 0-Previous Menu

4. Pressing KEY 1-Zers D2 will bring up the Z'e"rb:Dk&f’g’éﬁ-‘srfﬁeén--‘(ﬁigﬁfe 2.24).

~ o, Level
=% Gas D=-Pum P '
O'E X_'it |

Figure'224 - +0 .

5. Read the-oxygen Gas Concentration on the screen.” It should'bevery near 00.0. % and not changlng more than a few tenths of
one percent.

© Note: Even if! the screen dispiays 00.0% oxygen proceed with step 11 below, the: Oxygen
mustbe zeroed anyway. )

6. Press KEY 1-Zerc level and the one of following screens. (F;gure 2.250r F:gure 2.26)are dlsplayed for three seconds.before
returning to the Zero Oxvgen Screen shown above. If the 02 Zeroed Screen was displayed proceed to step 13 below.

Level NOT Zeroed
Please refer to
Operatmg Manuai

Figure 2.25

© 1853 Lendfill Gontrof Technologies. Corpotate Headguarters 5055 E. Washington Bivd., Commerce, CA 84110 U.S.A. GEM-500 is & product trademark.
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S _
O, Zeroed

figure 2.26

7. Itthe Oxygen NOT Zeroed Screen was displayed, return to the Oxygen Calibration Screen. Recheck that the calibration gas
contains no okygen: The gasused should have beena mixture of methane and carbon'dioxide only. Connect the corect gas
and-re-zero the oxygen. If the prablem continues; proceed to instrisctions contained in this section for Factory Settings.

8. Hfthe Oxygen Zeroed OK Screan appeared, turn off the calibration gas. ' ' ‘

9. Remove the hose to the. GEM-500 from the flow regulator. Letthe pump run for at feast 60 seconds to purge the instrument
with air. PressKEY 5-Pump totum offthepump.- = = B S

. 10. Press KEY D-Exit to refurn-to the Oxygen Catibration S:b_reen..Shawn.‘befow and proceed to the next section:
02 Calibration - 02 Span
t. From the Gas Calibration Screen, press KEY 2-Calibrate: 02 Span and the Oxygen Cafibration Sereen {Figure 2.27) will appear.

[1-Zero O, | o B
~ |2-Calibrate O, Span
rgezz7 - |0-Previous Menu

2. Press KEY 2-Calibrate 02 Spani on the Oxygen Calibration Scréen will appeartFigure 2.28).

1-Zero .

N o: Level ._
V% Gas 5-Pump)
0-Exit |

Figure 2.28

Kote: The calibration gas.used in this procedure is & mixture of axygen and carbon
dioxide. The oxygen concentration by volimie can be 2-5% with the remainder C0OZ

3. Change the Cafibration Gas mixture to Oxygen/Carbon Dioxide: fnistall the regutatar/Hlow meter on the new Calibration Gas

mixture as directed previously in the section Setting Up the Equipment. Check and adiust the gas fiow te 300 ec and pressure -

to Z psig. Turn off the gas.

© 1983 Landfili Contrd! Yechnologias, Corporate Headguarters BDSS E, Washington Bivd., Commerce, CA 84110 U.S.A. BEM-BUD i5 & producl trademark.
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ol

Figure 2.29 3 -. 2 : ?"' . %

11.

Figure 2.30

12

Figure 2.31 operating manual.

Connect the 1/4" Tygon tubing.from the calibration gastegulator/flowmeterto the GEM-500 gas sample/static pressure port
{Figure 1.1}, ‘Attach, 1f not already attached, the Tygon tubing to the exhaust port of the GEM-500. Directthe exhaust away
from you and out of the immediate area, _ _ y

Press KEY 5-Pump on.the 02 Spani Sereen shown above. This turns the GEM-500's pumiron.,

Turn on thecalibration gas mixture 6foxygen and carbon dioxide: ~—

Check the calibration gas flow (300 cc)and pressure (2 psighto make sure they are correct.

Allow the calibration gas to flow into the GEN-500 for twg mintites.

After two minutes, vead the oxygen Gas Concentration on the screen. it should be stable and not changing more than'a few
tenths of-one percent. ' o _

Press KEY 1-Enter Gas Conand input the oxygenconcentrationof the CALIBRATION GAS {typicatly 5%] from the keyboard of
the: GEM-500 {Figure 2.29). ‘Enter the percentage asthree digits XX X%. 5% methane would be input as 050, The GEM-500
wilt automatically place a decimal pointin the proper position. After the percentage is entered; press KEY.0:Exit,

E nterC oncentra tion [

“The next screen to appear, Figure 2.30, is the Caution‘Re-Calibrate Screen;

Caution Re-calibrate

1-Yes 2-No

Press KEY 1-Yes and one of two screens wil appear (Figure 2.31 or Figure 2.32). If the Calibration OK Screen appears
proceed to step 14. _

|calibration gas NOT |
accepted. Refer to

Retry? 1-Yes 2-No

© 1983 Landfill Contro! Technologies, Corporate Headguarters 6655 £, Washington Bivd., Commerce, CA 94710 U.5.A. GEM-500i5 2 product trademark,
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Re-Calibrated OK

figue 232 | - |

13. if the Calibrationgas NOT Accepted Screen appears, several thingstould have happened. Press KEY 1-Yes and enterthe
percentage of oxygen in the Calibration Gas. Itis possible the wrong percentage was input. If on a second attempt this has
not worked, press KEY 0-No and return to'the oxygen Calibration Menu. Start the procedure over again ~—7ers oxygen arid
then Calibrate oxygen. {f there are still problems—proceed to the Factory Settings section in this section.

14. Press KEY.0-Exitand return to the Bxygen Calibration Screen shownon the following page: ~

15. Tum offthe Calibration Gas. Remave the Calibration Gas hose attached to the gas sample/static pressure port on the GEM-
500.-1.eave the exhaust pert hose connected. Allow: the GEM-500 to purge with-air for 60 seconds. Press KEY 5-Pump and
thie pumpwill tum off. ‘ . L

16. Optional Step - The GEM-B00 was just cafibrated on 1-7% oxygen seale. The 7-21% scale can be cafibrated using normal air,
While on the Oxygen Calibration Screen press KEY 5-Pump and allow it to run for 60 seconds. The screen will appear as
shown in Figure’2.33. Repeat steps 10 - 14 abave. For step 10, enter an 02 concentration of 21.0% even though the screen
will seldom reach more than 20.6%. Youhave just catibrated the upperoxygen scale.. _

1-Zero |

Qo o2 _-._!__,_,..e,:-v.%e-:l@. |
L & LA Gas 5 -Pum
- 0-Exit

Figure 2.33 + 2 .

17. Tumn off the pump by selecting KEY 1, KEY 2 or KEY 3 from the Gas Calibration Stréen then press KEY 5-Pump and KEY 0-Exit
to return to the Gas Calibration Screen. You have successfully completed an oxygen Field Calibration:

Factory Settings Calibration

As previously mentioned, the GEM-500 can be retumed fo its origina! Factory Settings Calibration. This procedure eliminates
the field calibration done in the above procedures. it is sometimes necessary to bring the GEM-560 back to factory settings before
trying to field calibrate the unit. |f for some reason sampling conditions change-radically, overall accuraty of the GEM-500 could
improve by returning to the factory settings. :

1. From the Gas Cafibration Screan, Figure 2.34, press KEY 4-Factory Settings.

© 1593 Landfill Controf Technologies, Corporate Headquantaes 5055 £, Washington Bivd . Sommerce, CA 4110 U.S.A. GEM-E00 is 2 product frademark.
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Figure 2.34

2. The Catition Scr

| 1-CH, Calib ration
{2-CO5-Calibration

), Calibration

14-Factory Settmgs |

will appear for two seconds and the Gas Calibration Screen will return,

Figure 2.35

Figure 2.35

3. Press KEY 1-Yes and the screen shownin Fi
Screen shown in step 1.

Figure 2.37

© 1533 Langfilt

een, Figure 2.35, shown below will be displayed. JTKEY.0 - No

CAUTION Return to

Factory Setting of
Calibration & Zero

1-Yes 2-No

Factory Setting
NOT Set

Factory Setting
Set OK

GEM-500 Operation Manual, Version 1.65, Chapter 2-Field Calibration

Is pressed, screen represented in Figure 2.35

gure 2.37 1 disptayed for three seconds before returning to the Gas Caliration

Control Technologies, Corperate Heddguartars G055 £, Washingtor Blvd., Commerce, CA 94110 U.SA GOM-500 is 2 product trademark,

Page 19



4. After foading the factory setting, the methane and oxygen calibration must be rezeroed prior fo use.

After Completing Gas Calibrations ,

Additional General Utilities functions should be addressed afterthe GENES00 is field cahbfaied “These functions are
avaifable from the General Utilities Menu and include: .

®  (Check Tlme/Date—to make sure the data collected is properly date stamped

e Check Memory—to see if there is-enough space in the GEM=00 for the readmg you plar to do. Otherwme the memory will
have ta be cleared,

e Set Gas Alarms—if you wish to-have the GEM 500 alerty you to unusual gas conditions.

After completing the gas calibrations, you can begin toread gas levels: Go to Chiapter 5-Read Gas Levels, of this manual.

© 1883 Landfill Controt Technologies, Corporate Headquartees 5055 E. Washington Bivd., Sommerce, CA 94116 U.5.A. GEM-500is a product frademark.
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Starting Up the GEM S/

This procedure is the same each time the GEN:500 is turned en-lby p.;réssi_’ng the Red ON/OFF Key. The following
steps will altow you to proceed to the Main Menu Screen of the GEM: o

Note: If the GEM is turned on and _.nu.aii:d_it'i.uﬁal:keyé:é:%;r'e';:p'ress'ed

ro : .:':vﬁui!ih.in: 15 minutes, the unit
will turn off automatically to save power. No stored data will belost, _

Iy Y

Turn unit on by pressing the RED KEY-On/Off... . e -
2. The Wearning Screen will appear for five Seconds. This is a reminder that the GEM-500 is not to be used in confined
areas such as vaults, excavations orindoors. An explosion could resuit causing serious injury or death.

WARNING! DO NOT
use in confined
spaces-UNIT
not certified
_intrinsically safe

Figure 3.1

3. Service Contract Screen may appear for five seconds if activated hy.LANDTEC. Qtherwise. th.e Not Covered Screen
can be displayed. TheGEM-500 is a portable scientific field instrument that does require factory maintenance and
calibration at recommented six month intervals under normat landfill usage.

This Azn-.-a-:lyz.e.r is not
covered by a
Service Contract

Figure 3.2 Next Service due:

This Analyzer has a
| Service Contract
Figure 3.3 Next Service due:
(date)

© 1893 Landfill Control Technologies, Corporate Headguarlers 6055 E. Washington Bivd., Gommerce, CA 94110 U.S.A. GERAS00 s a product trademark.
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The LANDTEC/Contrast Screen follows and allows the user to.adjust the contrast of the characters on the liguid
crystal display screen. Press and hold KEY 1-Cursor-Up Arrow to-increase contrast.. Press-and hold the KEY:6-Cutsar-
Dawn Arrow to decrease the contrast. ‘Adjust the contrast as: necessary ‘Press the'KEY 0to exit'to the-next screen.

S

LANDTEC
GEM-500
| (800) 821-0496
figweds | 1| -Contrast O-Exit

4. Foliowing is the Main Menu Screen. All the GEM-500s functions are accessed from the Main Menu Screen. Afl
futurg instructions about GEM-500 functions will start with fromithis screen,

1-General Utilities
2-Read Gas Levels
rgre3s | 3-View/Print Data
| -4--.:D.;ow-.nfl--50 ad Data

GEM-500 Menu Screens Tree

The overalt menu screens structure is displayed below:

OPENING WARNING
SCREEN
LANDTEC/ADJUSTMENT
SC-R_E_E_N _
MAIN MENU SCHREEN
1-General Utilities
Fi 35 | 2-Read Gas Levels
igure 3. 3-View/P¢int Data
{ 4-Download Data
[ - - 1 — 1
GENERAL UTILITIES READ GAS LEVELS NMIEW/PRINT DATA 11 DOWNLOAD DATA
SUB-MENU SCREENS SUB-MENU SCREENS SUB-MENU SCREENS || SUB-MENU SCREENS

€ 1893 Landfill Control Technolagies, Corparats Headguarters 6055 £. Washington Bivd., Commerce, CA 94118 U.S.A GEM-500isa product trademark.
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Review of the Main Menu and Sub-Menu Screens
. The Main Menu Screen has four major finctions which have the following specific actions:

General Utilities

Refer to Chapter 4 for further information. The General Utilities function has sub-menu screens that allow house-
keeping and other maintenance including:

CHECK TIME/DATE: Used tocheck or set time and date.

ZERQ PRESSURE: Zeros pressure transducers.

MEMORY: Check:memory available-and clears all data and ID information.

USA/METRIC UNITS: Select either USA standard or metric measurement units.

GAS CALIBRATION: Allows methang, carbon dioxide-and oxygen to be field calibrated by the user with calibration
gas-mixtures for increased accuracy. {Discussed in Section 2.

B. GASALARM: Setsgasalam levels.

7. 1D MAINTENANCE: Used to wew edit or delete existing 1D information and to enter new D information.

L P L) N

Read Gas Levels
Refer to Chapter & for further information. Read Gas Levels function allows gas, pressure, flow and BTU readings to
be viewed and recorded. Sub-menu screens include:

1. Read GAS with Existing [D code - has three linked screens.
2. Read GAS without [D code.

View/Print Data

For further information, refer to Chapter 6. V ew/Print Data function allows praviously stored data to be scanned on
the GEM display screen, individually displayed or printed via the optional RS-23Z cable to a serial printer.

Downioad Data

The Download Data function allows stored data to be downloaded via the optional RS-232 cable to a personaE
computer in a format that can be uploaded irito other programs including spreadsheets and LANDTEC's data base
management program. See Chapter 7 for further information.

Note: The KEY 0-Backspace will act as ar exit or escape key at the end of each sub-menu
and return you to the main menu screen.

€ 1383 Landfill Control Technologies, Corperate Healiqueriers 055 £, Washingion Bivd.; Commerce, G4 94718 USA GEM-500is & praduet trademark.
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Jtilities Functions

Read Chapter 3 on how to getto the 'Ma-inmnu Screen: Also see the GEMS00 Ment Screen Tree which is a
diagramvlocated in Chapter 3. _ o _

Press KEY 1-General Utilities on the Main Menu Screen. There are seven options available that are d isplayed on
three sub:menu screens as shown below.. Select the desired function by pressing the appropriate key. ‘The desired
option does not need to be displayed in order to:select it. -For example, if the first screen is displayed, entering KEY 5 wilf
bring up'the:Gas Calibration Sub-Menu which:is located-on the-second screen: Fromany ofthese Sub-Menus, if the KFY
O-Exitis pressed, then the:Main Menu Sereen-will re-appear{Figure 4.1},

CHECK TIME/DATE: Used to check-or settimie and date. _

ZERO PRESSURE: Zero's pressure transducers. . - e e

MEMORY: Check memory available.and allows clearing of all data and 1D information.

USA/METRIC UNITS: Select eitfier USA standard {Imperial) or metric {SI) medsurement unis.

GAS CALIBRATION: Allows methane, carbon dioxide and oxygen to'be field-calibrated by the user with a special gas
mixture for increased accuracy. ‘ i e

GAS ALARM: Sets gas alarm levels. ' ' o |

10 MAINTENANCE: Used to view, edit or delete existing ID information and to enter new 1D information.

N

1-General Utilities
2-Read Gas Levels
Figure 4.1 3-View/Print Data

- H-Download Data

General Utilities Menu

By pressing KEY 1 on the Main Menu Screen, the General Utilities Menu Sereen {Figure 4.2} will appear.

1-Check Time/Date
|2-Zero Pressure
Figure 4.2 o 3-Mem !‘y :

g9-More 0-Exit

As shown, three General Utilities functions are shown an each General Ut‘i_litie‘s‘!\ﬂenu Screen. By:pressing KEY 9,
the next screen of utility functions is displayed (Figure 4.3} : SRR

© 1883 Landfill Controf Teohndlogies, Corporate Headguarters BOSS E. Washington Bivd., Commerce, CA 84110 U.S.A. GEM-508 is & product trademark.
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{4-USA/Metric Units
- (5-Gas Calibration

Figure 4.3 _ 6-G as Alarm S

|9-More  0-Exit

Press KEY 9 again for one more. screen of General Ut!l:tfes functions {Figure 4. 4} As previousty msntraned any
function number can be pressed while any screen is displayed. Pressmg KEY 9 dlsplays the list of fun{:tmns again:
Pressing the KEY 0 returns you to the Main Meny Sereen,

|17-1D Maintenance

Figure 4.4

l9-Back  0-Exit

General Utilities Screen Tree Diagram

 OPENING WARNING
SCREEN
|

LANDTEC/ADJUSTMENT
SCREEN
[
-MAIN--MENU SCREEN
1<Gengral Utilities
2-Read Gas Levels
3-Niew/Print Data
4-Download Data
GENER&L UT%L!TEES | READGAS LEVELS VIEW/PRINT DATA -DOWNLOAD DATA
' S RAENI SCREENS SUB-MENU SCREENS SUB-MENY SCREENS ' SUB:MENU SCREENS -

Figure 4.5

?::.mfmaimsnge; |
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General Utilities KEY 1-Check tme/Date

Thereisan interna clock-and calendar in the.GgyESUD unit which is powered by a secondary battery. Thismaintaing
the clock function even when the GEM-500 is off. T e battery can only be-changed by an-authorized factory sarvice
representative. T _ e

_ As each reading is stored in the GEM-500, it is time-and date stamped. Boththe clock and calendar are setby
LANDTEC, however, they should be set to the jocal time zone the firsttime and checked weekly thereafter. |

1. Press KEY 1 on'the Main Menu Screen forthe General ':EUti'i.'i.ties..S-ube;Man.u.S_creen._Ih.is:-'takes--mu 1o the General
Utilities Sub*Ments Screen (Fi_g_ure_ii_.ﬁ__). PressKey 1 on the G:ene{_ai_ Utilities Sub-Meny Screen as shown below:for

the Chack Time/Date function. -~

|1-Check Time/Date ‘{
~ [2-Zero Pressure
Figure 4.6 3 - M emo ry

2. The following Set Time/Date Screen is displayed {Figure 4.7). Press KEY 1 to procesd.

|115:46:07 09/07 /93

Figure 4.7 1 "‘Se t Ti e / ate
-Exit

3. The time and date are displayed on the top line of the screen. A 24+hour clock is used. Ifafier 12 noon, add 17 to
the hour to convert it to a 24-hour format, Example: 3 p.m. is 12+3= 1500 hours. The time format is Hours: Min-
utes. Seconds. The date format used in the-example isiin U.S, calendar format [see note befow).

4. It CHECK TIME/DATE is ok, end procedure by pressing -KEY-0-Exit and returni ng to-the-General Utilities Sub-Menu
Screen. Otherwise if CHECK TIME/DATE is wrong, press KEY 1, and set CHECK TIME/DATE in the next step.

5. Seﬁt the time and date as shown on Figure 4.8 by entering numbers from the GEM-500 keyboard. Press the KEY.0-Set
when done. o '
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'f‘jh mm:ss mmlddiyf

Figure 48 'lj Enter New T:melDate
| 0 Set

L

NOTE: ifnecessary tn correctan entry error, use 0 KEY {exlt) asBackspace: Key by heldmg it
down for1 second, ‘lnnormal use, 0 KEY is quickly pressed and-released. inabove screen
for time: hh = hours, mm =minutes, ss=seconds and date mm =mo nths dé days, w‘-
years. CHECK TIME/DATE is'in:U.8; caiendarfurmat -

6. One of two screens will be displayed. Bath are shown be!ﬂw !fthe dateris valid, Figure 4 Qwﬂl dfsmay for three
seconds. if the time or date is invalid the second screen will appear as shown on Figare 4.10: The Time/Date is
invalid when impossible numbers are entered irito a figld. For example mm=15 isan mvaizd month. Retum tasteph
above and re-enter the-cotrect time and date as instructed.

Time/Date Set OK

figure 4.9

Invalid Time/Date
resn | Please enter again

General Utilities KEY 2-Zero Pressure

- The GEM-500 measures atmospheric pressure as part of the LFG flow calculation. To properly measure pressure and
the vacuum used in landfill gas extraction systems, the pressure transducers must be reset to zero before using the GEM-
5|[]ﬂ This is done to compensate for atmospheric pressure changes due to locat weather conditions and thanges in
elevation.

This procedure should be done prior to doing any READ GAS LEVELS as shown in Chapter 5 unless the static and
differential pressures read 00.0. The ZERD PRESSURE function is also contairied on the READ GAS LEVELS Sub-Menu
Screen. Whenever the pressure transducer readings are not zero and you know they should be, use this procedure. Asa
general rule this procedures should be done each time the GEM-500 is used.
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1. Press KEY 1-General Utilities at the Main Menu Screen for the General Utilities Sub-Menu Screen,
2. Pressthe KEY 2 for Zero-Pressure on the General“Uﬁ{-ities S_ub—fManu Screen as shown in Figure 4.11,

.
[1-Check Time/Date
~|2-Zero Pressure
Fgue 41l 3 -Memory
|9-More  0-Exit

3. Figure 4.12 displays the current readings of the Static and Differential pressure transducers. Ifboth pressures do not
read 00.0 DISCONNECT ANY HOSES \F ATTACHED TO-A WELLHEAD and press KEY 1Zero Pressures.

Static +00.2"H20
IDifferential -0.30"H20|
Figure 4.12 1-Zero Pressures '_

Note: :U'n:it's;dEs-ﬁ:lay:ed will-be inches of water column orMBdepending nn-ineasuf-g‘ameni
unit selected (USA or metric). ] -

4. Afterthe pressures have been zeroed, Figure ?1.13 will appear for three seconds. Then the Zero Pressure Screen in
step 3 appears.

Zeroed OK

Figure 4,13

6. Press the KEY 0 - Exit to end procedure and return to General Utiiities Sub-Menu Screen.
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General Utilities KEY 3-Memory
Caution: This functlon con erast a![stared data.

S
Each GEM-500 1D point and all readings taken-at'that iD point are'stored inthe GEM:500's memory. Evemually the
memory becomes full. After sach-day'steadings are completed, the:memory function should be checked. Normally the
readings for the day are Downloaded to.a'PCor are printed-out {see functions 3 & 4 on'the Main Menu in Section 3). if
the- memory becomes full, a MEMORY- FULL massage is displayed. When this happens, the memary must be ¢leared.
The GEM-500 can stere many {D points. 1t is therefore possible to use it on severa! iandfs[ls As stated inthe
warning above, onte cleared, the data cannot be restored. .

1. Press KEY 1at the Main Menu Screen forthe General Utilities Sub-Menu Screen.. . -
2. Then press the KEY 3for Memory on the General Utilities Sub Menu Screen (thure 4. 14]

|2-Zero Pressure
reers |3-Memory
9-More 0 -Exn |

3. The %oilowmg screen—Number of Free Readings Sereen;, allows for two choices: Press KEY 1 - Clear Readings to
erase all gas/etc: data readings or Press KEY 2 - Clear 1D Info to erase All 1D Code Numbers and Flow Data that
have accumuiated in'the GEM-500 from 1D MAINTENANCE arid READ GAS funictions.

Press the KEY.0 - Exit to.escape from theprogedure and retum to the General Utilities Sub-Menu Screen w1thuut :
clearing any mformatlon

0479 Free Readings
1-Clear Readings
Figure 4.15 ' 2" C l ear IB in fO
-Exit

4. Alfter making your choice of 1 or Z on'the screen above, the foliowing screen appears. As a final safety cheek, you
must input the numeric value 0102 from the GEM-500: ke board toclearthe memory. FYOU DECIDENOT TO CLEAR

THE MEMODRY AT THIS POINTUTURN THE GEM-500 OFF BY PRESSING THE RED ON/OFF KEY. Do Not Iaput 0102
unless you want to proceed. _

Caution: This step erases stored data. You may want to print the memory out or downlead
the data first so it is not lost.
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|  cautiont _ |
| DATA WILL BE LOST

Figure 4. be En ter ' 102 tGC Ie al‘ |
?

5. Enter 0102 from the keyboard and press the KEY.D - Exi’[.:.." The Clearing: M.emory Screen appears for 3 seconds if i:he
memory was erased. o

Figure 4.17

After displaying the above, the'Numher-o’f-Free-Headéngs-ﬂ‘ﬂreeﬁ shown in Step 4 above s re-displayed. Pressthe §
Key to Exit to the General Utilities Menu Screen. :

General Utilities KEY 4-U SA/Metric Units

The GEM-500 can display and story data in 2 units of measureiMetric {1} or Imperial {USA). This functionallows for
the setting of the unit of measure. Normally once set, it does not need to be changed.

1. Press KEY 1-General Utilities at the Main Menu Screen for the General Utilities Sub:Nenu Sereen.
2. Sinee function 4-USA/Metric Units is not on the:first General Utilities-Screen, press the KEY 8-More for the next
screen.

3. Press the KEY 4-USA/Metric Units on the General Utilities Sub-Menu Screen-as shown in Figure 4.18.

4-USA/Metric Units
| 5-Gas Calibration
Figure 4.18 6-Gas Alarms
g-More 0-Exit

4. The Measurement Units Screen appears as shown in Figure 4.19. Press the KEY 1 1o change from one unit to the
other. {It acts a toggle switching from one to the other ] If the GEM-500 is currently displaying USA measurement
units {imperial — Btu's, Standard Cubic Feet, Fahrenheit temperatures, etc.} it switches to Metric. When done,
press the KEY O-Exit Key to return to the General Utilities Sub-Menu Screen.
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| Measurement Units

| Set to Metric (USAStd) |
ape419 | 1-Change to Metric (USA)
" -E)(it ol

General Utilities KEY 5-Gas Calibration

Please refer to Chapter 2-Field Calibration for all information and instructions retating to the Gas Calibration func-
tion.

General Utilities KEY 6-Gas Alarm

The GEM-500 has two afarm options that can warn the operator if 2 gas sample contains concentrations of Methane
beiow established Jevels or Oxygen above preset levels..If the alarms are activated, there is a besping and the affected
gas blinks- when displayed on the Bead Gas Levels Screens.: L ‘

1. Press KEY 1-at the Main Menu Sereen for the General Utilities Sub-Menu Scraen.
2. Ehen press the KEY'9-More. Pressthe KEY 6-Gas Alarms on the General Utilities Sub-Menu Screen as shawn in
igure 4.20, _

4-USA/Metric Units
Figure 4.20 S“Gas A] arms :"
| 9-More  0-Exit

3. The following screen is displayed {Figure 4.21). ‘Chose one or two'to change the methare gas or oxygen level . [fno
change in gas fevels is required press the KEY 0-Exit to return to the General Utilities Sub-Menu Screen,

Methane Below 06%
Oxygen Above 22.2%]
rwesz | 1-Change Methane
2-Change Oxygen
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4. IfKEY 1-Change Methane is pressed the following sereen will-appear{Fiqure4.22). Using-the-numbered keys on the
GEM keyboard ihput the new 3 digit level for methane {CH4). All three digitsimust be.entered (XX.X%) the decima|
point is automatically inserted. PressKEY 0:Exit. o . ' '

|CH4 Level is  00.0% -
|Level Required 2.0% |
Figure 4.22 | ;

|Enter level

Note: Screens shown:in steps 4.and 5 display-current alarm levels of methane (CH4) and
oxygen {02). During the Read Gas Levels procedure, if the GEM receives CH4 gas ator -
below these levels, or D2 gas at or-above these levels, then an audible waring sound will
occur te alert operator, " ' ' '

5. ITKEY 2-Change Oxygen is pressed Figure 4.23 will appear, Using the numbered keYs on the GEM keyboard input the
new three digittevel for oxygen (02). Al three digitsmust be entered and the decimal point is autematicatly in-
serted. Press KEY 0-Exit. ' '

{02 Levelis  00.0% |
Level Required ?2.0% |
Figure 4.23 _ é

Enter level

Note: In steps 4 or§, if necessary to corréct an entry errors, use KEY 0-Exit to backspace by
holding the key dowan for one second. In normal use; KEY:Ois quickly pressed and'released
to exit. , : _ o

6. Press the KEY 0-Exit which retums you to the screen shown in Step 3 above. . Press the KEY 0-Exit which willteturn
you to the General Utilities Sub Menu Screen. '

General Utilities KEY 7-1D Maintenance

The 1D maintenance function:aliows each monitoring poirit on asite to be assigned a-uniquelD code. This code must
be eight characters long.. The characters can‘be any combination of letters and numbers. Typically, the tandfill name or
an abbreviation is used for the first four characters. After an ID code is entered {Step 4], you must also select the type of
flow device (Accu-Flo, pitot tube, orifice plate) used at that 1D tocation (Step 5). Depending on the flow device selected,
you must also enter either: no data, pipe ID {inner diameter} -or both orifice and pipe {D size.

t. Press 1KEY at the Main Menu Screen for the General Utilities Sub-Menu Screen. _
2. Then press the 9 KEY for More and because function 7 is not displayed press the 8 KEY one more time. Press the 7

key - 1D Maintenance on the General Utilities Sub-Menu Screen as shown in Figure 4.24,
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|Numbers/Letters
Figure 4.24 . iD XX XX ? R
g 0-Enter|

3. The screen represented by Figure 4.25 is displayed. Press KEY 2-Enter New 10 and.go to Step 4. Press the KEY 1 -
View/Edit/Select to see, change or delete 1D information. Go directly to Step10 -Pressthe KEY 0-Exit.

| ID Maintenance |
|1-View/Edit/Delete |
auweszs  |2-Enter New ID -

| 0-Exit

4. After pressing KEY 2- Enter New 1D the following screer {Figure &".'Z'B)i'appears to allow the inserting of letiers or
numbers in the ID code. _ o

Please Enter ID
Numbers/Letters
Figure 4.26 1D xxxx? o SR
| 0-Enter.

5. Enter the new D code as Shown on the above screen using iumber or lstters;
For numbers press Number KEYS.
“torletters, press arrow KEY 1.0t KEY:5.
Enter each letter by pressing KEY 0.
Use the BLUE KEY to switch between letiers and numbers. _
{See Keyboard information in the Getting Started Section at the beginning of this Manual.) After the final digit is
inserted the KEY 0-Enter is displayed. Press if ready to enter, otherwise press.and hold the KEY D:and use it as-a
Backspace Key. _
WHEN AN EXISTING ID CODE IS ENTERED, THE SCREEN SHOWN IN FIGURE 4.27 WILL APPEAR. Press the KEY 1-
Yesto proceed. FKEY 2-No:is selected, the BEM returns to screea shown in stap 3.above.

o1
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|IDxxxx xxxx Already | _
|Exists, Overwrite?

Figure 4.27

11-Yes ~2-No. _:

7. Thenext screen displayed after step 5 is shown as Figure 4.28. 1t allows for the selection of a flow device. This
choice is necessary for the GEM to calculate flow when'readings are taken. The fol lowing.choices are possibile:
Accuflo - 1V {1 1/2" Accuflo Model 150 Vertical Welthead} o o
Accuflo - THIT 1/2* Accuflo Model 150 Horizontal Welihead)

Acetflo - 2V.(2" Aceu-Flo Model 200 Vertical Wellhead) =

Accuflo - 2H{2" Accu-Flo Model 200 Horizental Wellhead).

Accufio - 3V/{3" Accu-Flo Model 300 Vertical: Wellhead)

Accufio - 3H{3" Accu:Flo Model 300 Horizontal Wellhead)

Orifice Plate (Orifice diameter and pipe inner diameter arealso required
Pitot Tube - Pipe 1D is required o o

User Input {Orifice diameter and Pipe 1D also reguired)

Note: User input allows user to input flow in SCFM if known. A user without a flow device
could use this screen to record velocity or other relevant data. {if using a Kurz meter, for
example.) - ' ' .

Select Flow Device

~ Accuflo-1V
I -Seroll Up |
Figure 4.26 l =Scroll Down 0-Cont

8. Press the KEY-0 to Continue. f an Orifice Plate, Pitot Tube or User Input flow device is selected, additional
information will be required. 1f the pipe or oritice diameter screen appears, input the required size as necessary. Use
the number keys on the BEM keyboard, The decimal paint is automatically placed. Insert XX.XXinches or centimeters
depending on the units selected. Press the KEY (o cofitinge, R -

9. The'lD Stored OK Screenisdisplayed for three seconds {Figure 4.29). The'GEN then returns to the streen

displayed in step 3::'-fo__r-;a'd'dit’rib)_fﬂ@!*E'D_"inipu't, '
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/
ID Stored OK

Figure 4.28

10. To view ID information, press KEY 1 to scroll through stored 1D codes and data.

|IDABCD1234  2-Edit |
| Accuflo-2V 3-Del- |
{1-Scan
Figure 4.30 0"EX|t 1

11. Press the arrow KEYS 1and 6 to select desired |0 codes {if not dssplayed)
Press KEY 2-Edit to change flow data. Go to Step 7.
Press KEY 3-De! to erase the ID code and its flow data. Goto step 1.
Press KEY 0-Exit to return to 1D Maintenance thenis.

Delete ID?
ABCDO0OO1T
1-Yes 2 No

Figure 4.31

Note: In Step 10 the left sideof screen dlsplays an elght character I code, with: its related
flow-data below. Use arrow KEY 1.0r KEY € to see-all stored 1D codes (aﬂd data) when more
than one code is in memory. When a umqae 1D code is displayed, pressing KEY 2. (ed;t)
allows that code's flow device and pipe/orifice data (i any) to be altered. Once KEY Zis
pressed the original “flow data” information is. erased and new data mustbe entered. KEY 3
{del}, is used as the initial command for the complete erasing of ID cocie and-its flow data .

12. If the ID Data was erased hy selacting the KEY 3-Del in the screen above the foHowmg screen will ask for confirma-
tion. Press the KEY 1-Yes and the KEY 2-No.
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13. The screen shown below will appear for three seconds before returning to step 10 if the KEY 1-Yes was pressed.

S

ID Deleted

Figure 4.32
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Chapter 5-R

This section instructs the operator it how to use the GEM 500 to collect data from LFG extraction systemwells and dther
monitoring points. Several things should e done prior to beginning to callect data readings \@h the GEML.

The operator should be familiar with the following:
Check the TIME/DATE (See General Utilities - 1) _ _
Charge the unit's nicke! cadmium batteries {See Chapter 8 - Maintenance},

Perform-a ZERD PRESSURE (See General Utifities - 2)
Perform a Field Calibration on the utsit {See Section 2 - Field Calibration }

@ & & @

_ Ifthedistance to the site'where it will be used is great, put the GEM-500n itsprotective hard case and secure it well. If the
site is nearby, the soft case wilt offer enough protection. The GEM-500 is a sensitive measuring instrument. Vibration, shock and
great temperature changes can alter the fiefd cafibration, It is suggested that the field calibration be performed just before using
the instrument at the site. Additional calibration is sometimes necessaryinthe field during the day.

Warning

Review the wamings given:in the beginning of this manual. The GEM-500is NOT to be used in
dangerous, explosive or confined atmospheres. Do notuse itinsidevaults, manholes, trenchesor
indoots, Do'NOT biock the exhaust port. Ifitis blocked while the pump isoperating, the pres-
sure cotld force the unitto-over:pressurize and damage internal compaonents and the case.

GEM-500 Hose and Wellhead Connection o
~ The proper hoses must be connected! from the GEM-500 1o thé wellhead in order to collect data.:As mentioned in the Getting

Started Chapter, the black striped Tygon hose with the extema fi lter/water trap assembly was attached to the static pressure
porton the GEM-500 {Figure 5:1). The atmond colored male quick connect goes ontheend of this tubing to read the static
pressure.on the Accu-Flo Wellhead. 3 Lo i

The clear Tygon hose isconnected to the impact port of the GEN-500. A chrome plated brassmale fitting was put on the efd
of the clear tubmg. This chrome fitting is used to measure the impact pressure at thewelihead. .

(On.the foliowing page are examples of the Accu-Flo Walthaad, both vertical and'horizoftal models. Note the locations of the
Statie Pressure Port, Impact Pressure Port, Temperature Gauge, and Gas Sample Port

Figure 5.1

Statie Pressure/Sampiing Port—Measures static presstre when connected to wellhead staticpressure port by tubing.
Impact Pressure Port—Measures impact pressure when connected to welthsad impact pressure port by tubing.

~ Exhaust Port—This port must be kept clear. 1 blocked while operating, over pressurization and damage to internal compo-
nents and case could oecur.

4. R5-232 Port—Used for battery recharging, data downloading and temperature readings.

LMD
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LANDTEC Horizontal Accu-Flo Wellhead
Figure 5.2 o R L -

. Dust-Cap -
= -Temperature Gauge
//static Pressure Port

N AR
Adapter Bushin 5 ~ U
“Measurement Tubg '

Unien
N

~Throttle Valve

- ~PVE Flex Hose
i/ "';?‘"-.‘_ ;

N i

=,

LANDTEC Vertical Accu-1

Figure 5.3 '

Temperature Gauge <

Measurement Tubie—J |
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Read Gas Levels Screen Tree Diagram

e

OPENING WARNING * |
SCREEN
!

LANDTEC/ADJUSTMERT-
SCREEN it

MAIN MENU SCREEN
1-General Utliitlies |
2-Read Ges Levels °
- 3-View/Print Data -
4-Downioad Data

, D
|, JGENERAL UTILITIES | ST NI RS Sy . VIEW/PRINT DATA _1I" - 'DOWNLOAD.DATA -
Y “SUB-MENU SCREENS | NUSCREENS |RESTIERYICNY SCREENS |7 "5UB-MENU SCREENS -
§ j i 5 i i i
t«Check Time/Date
Figiifte 5.4 2:Zero'Pressires
' 3-Memory I T
4-USAMetric | Enterty @ Redd Gos 9
5-Gas Calibration Riead Gs E Composition
G-Gas Alarms ‘Composition § Resd Temp
740 Malnlenance | A & Pressure
. I Read Temp

Pressure B Storelats B
. Disptay o
Flow’

J siorepata |

As shown in the screen tree diagram (Figure'5.4), there are two paths depending on whether or not an ID has been defined
and stored in the GEM-500, Without the flow davice, which isstored with the ID, itis not possible to calculate and display flow
or store the data. [0s canbe added during this procediire &t several other paints, :

Read Gas Levels Menu -
1. Press KEY 2 at the Main Meny Screen {Figure 5.5} for the Read Gas Levels Sereen.

1-General Utilities
2-Read Gas Levels
awess  |3-View/Print Data
4-Download Data
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2. TheReat Gas Levels Screen s displayed as:shown in Figure 5.6.

Read Using iD?

Figure 5.6

1-Yes 2-No O0-Exit

3. The normal response to this screenis KEY 1-Yes. If the KEY.2-No is selected, gas flow cannet be calculated and the data
cannot be stored because there is no 1D with which to associate the data. By pressing KEY 0-Exit, the user is returned to
the Main Menu Screen. Press the KEY 1-Yes. and the Enter iD Screen {Figure 5.7}is displayed. . If KEY 1-scrolf is setected,
the second screen below will appear {Figure 5.8). Press KEY 1 or KEY 6 to scroll through the {Dinformation and press KEY 2
to selectthe desired ID. Selecting KEY 2-Manual will: pfesent the thlfd screen (Figura 5 9) Note the arrow stepand KEY 0-
Enter only appear if letters have beenselected. - _

scroll through?
Figure 57 -

1-Scroll __2-Manual

1)} ID XXXX XXXX

1 - scroll
Figure 5.6 2 - Manual 0-Exit

Please EnterID
Numbers/Letters
Figure 5.9 _ E XXXX ?

| -Step O-Enter
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4. '--An ID atiows each rnonstonng pomt onasiteto be asmgned a unrque sdentlﬁcatton Yhts cotle must be eaght characters
‘long. The characters can be any combination of letters and numbers. Typically, thefandfill nameor an:abbreviation:is used
for the first four characters and one letter and three numbers or the second four characters. The well IDs anddata dis-

played is used for example purposes:only on the Enter 1D Screen. .

5. Enter|Dcode using number and/ocletter mode:

For numbers; press Number KEYS
Forletters, press KEY 1-Cursor-Up and or KEY 6-Cursor- men _
Enter each letter by pressing KEY 0 Enter. o
Use Biue Number/ietter TUQQIE KEY to switch. between numbers

and letters. L2
(See Chapter 1, The Keyboard Sectaoa for further mformatioﬂ)

6. Afterthe!Dis mput one of two screens will appear. The No Reading for 1D Screen {Figure 5; 1[]) appears when the 1D s niot
found {or because the-correct [0 was not entered). Tore-enter the'ID information, press KEY 1. Press KEY 21igretry-and re-
enterto D number. KEY 0-Abort returns you to the General Utilities Meng. \When the ID is fourd in the: GEM-500's
migmary, the'screenin Figure 5.11 is displayed ; “Assuming the-correct {Dwas found; pressithe KEY1-Read to sontinue. if
the 1B codes is incorrect, press KEY 2-Retry and re-enter the information as described: prevmusiy To make carfesnons
press KEY 3 Ecﬂt and fol!ow the procedures descrtbed in the fD mamtenance sectmn SR

No Reading for ID
] XXX XXXX

| fauesag- 1 Enter ID info

2- -Retry  0- Abort

ID ABCD1234 1- -Read
Accufio-2V ~ 2-Retry

Figure 5.11

7. Pressthe 1 KEY- Read Gas Levels and Figme 512 wﬂi appear.

CH4 00.0% 1-LEL 2-ant
Co2 00.0%| 5-Pumplilnl
02 00.0%| 9- Last Bata
Figure 5.12 BAL 00.0% | O-Exit
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8. PressKEY 5-Pump to turn pump onand draw a gas sample from the wellhead into'the GEM-500. Allow readings or feft
side of screen, to become stable before pressing KEY 2:Continue. A timer is located onthe screento monitortime pump is
“running. This will automatically tym off the pump. If youwant toturn off the; pump without procestding to the next:screen,
“pressthe KEY 5-Pump again and the pump will beturned off Press KEY 1 ELfodi splay the Lower. Explosrve le t Screen
/ Exit from the LEL Screen by pressing KEY-0-Exit. IR

: CH 4 _ il
| . . 0 % Gas | ONJOFF

' 1, ) CH4

The !.EL screen is shown in Flgurers;_‘l 3.; The Iower exploswe lrmlt of methane by vulume inairis -
5%. This means a five percent concentration is explosive, For safety reasons, some rules requrre
that methane levelsdo not exceed 1% methane or20% LEL or 11/4% methane which is 25%. LEL
A 5% methane level is 100% of LEL. Press KEY 0 Exrt to return fo prewous screen.

8. hromthe Read Gas Levels Screen{Figure 5.12) press- KEY 2 Contrnue forthe Tem;aerature Streen (Frgure 5.14). Press KEY
1-Enter Temperature as shown-on the following sereen {Figure 5:15}. This is read from the temperature gauge on the Accu-
Ho Wellhead. Enter the three drgrt temperature vatue using the Number KEYS. (XXXo For £ depending on units selected }
Forexample, if the gas temperature is 95 degrees enter 095. Note alt digits must be entered, When done press KEY 0-
Continue andretum to the sereen shown in Fgure b. 14 Ensure the differential and static pressures arg: stahrlrzed before
continuing. Press the KEY 2 to continue.

Tree®F 1-Enter’ emp _
o SP+0.45" |3-ZeroPressure|
Figure 5.14 DP-00.0" |9-LastDa ta :
0-Back |2-Continue

Note: If the optional temperature probe is used, it should he piugged into the RS-232 portonthe
right side of the GEM. it will automatically dlsplay the gas temperature without hawng to enter i
as shown helow. _

EnterTemp

FJQWE 515 3 O_F
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T

10 Press the.3 KEY - Zero Pressure before proceeding. This isnecessary because by taking a LFG sample in the prior step, you
have pressurized the impact port pressure transducers, Warning Disconnec

>SSUNZEN the imp 150U D thosesbefore zeroing screan will appear {Figure
5.16). Disconnect alf the hases from the wellhead. Preg-s.a__r;y; key to continue. '

e

WARNING: Disconnect
hoses before zeroing
Figure 5.16 o

.......... i

1. The"fol_]b:v'vihg'screeﬁ,_;whi?ch is also used in the General Utilities function, 2 - Zero Presstire'will appear {Figure 5:17). ‘Press
KEY 1 to zero pressure. TheZeroed OK Screen is displayed for 3 seconds and then retums to the above sresn, Press the
KEY-D-Exit. This returnsyou to the Temperatire/Pressure Screen. o -

Static +00.2"H20
[Differential -0.30"H20:
Figure 5.17 1"‘Zer‘- Pressures AR
| ~ 0-Exit

Note: The units displayed will-be inches of water column or MB depending on USA or Metric
measurements uniits selected. : :

12, PressKEY 1tozero pfessure_. The Zeroed OK screen s displayad for three seconds and then returned to previous screen
(Figure 5.17) PressKEY 0-Exit. The Temperature/Pressure screenwifl appear {Figure 5.14).

13. Connesthosesasi nsirusted previously. Ail_ow;_im_?;_tru“m'.eht_m_read and pressKEY 2-Continue which proceedsto the Flow/
Biu Screen {Figure 5:18). Af nowelld.D_exists, you-can Stere.at.this point. '

Figuré 5.18

Note: The units displayed will be SCFM ({Standard Cubic Feet per Minute)_.ané.Btu (British

Thermal Units) only #f USA units are selected, otherwise units will be displayed in metiic.
4. Atthis paint, if you want to change the flow, adjust the contra! valve on the wei_[head.-"Wi‘thia_-a few seconds, the new flow
is shown. When satisfied with the flow adjustment press the KEY 6-Store to display the Wellhead Commerits Screen
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{Figure 5.18). Press KEY 0-Back to return to the prior screens andteview or re-take data.

2R Select Comments
{ FlexHose |
| t-Scroll Up 2-Se!ect L
Agres1s - | -Seroll Down  0-Cont |

15, There.are eight potential comments that can be noted on the Welthead: Eomments Screen shown above: Flex Hose, Valve,
Casing Height, Weli Bore Seal, Labeling, Air Leakage, Water Blockage, and Other. These brief notations canbe made to
remind the operator of maintenance or problems encountered at:or near this well ID..-Press KEY 2-Select to add the -
condition. displayed on the screento the data that is stored when KEY (-Store is pressed. The Readings Stored Screen
{Figure 5. 2{}) is dtsplayed for thfee seconds before returning to Flow/Btu Screen '

Readings Stored

Figure 5.20

; 'r'es

! loggad must have an iD already stored in the GEM 5@8 See the Generaf Ui[imes mSthCTI % o} fun{:tmn
BR; nce_ iD's can also be input as showr ahove durmg ths Read Gasfunstion alroady i

Figurs 5.21

4.

. Wan 50 mmutﬂs)
L2722,

BN
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Figure 527

Figure 5.24

Enter Required
Logging Interval

Min 05, Max 60 Mins
Nnterval = ??

The nextscreen (Figure 5.23) is us_e'd_ dselect the running time of the GEM-500's pu _. There are five choices rang'q:ng
from 15 10'90 seconds as shown on'the thllowing screen (Figure 5:23}. If an invaliddime isinput, an “Invalid Time - Please
enter again” message will be displayed forthree seconds before returning to theAcreen below. Input time and press KEY §-

Exit
Select Running Kime |
forPump \ 4
15, 20, 45, 60, 90 secy./
Figure 5,73 TimEx ??

ogging will coniinu_s long as the battery power in the GEM-500 can
Logging. When the logéing function is ended, it returns o the Flow/
Leperate accurately with chawger plugged in and the last few readings -

Thetogging Screen is then displayed (Figure 5.24), ¥
power the pump. Toend logging, press KEY -8t
BTU Sereen (Figure 5.18).  Note that unit will

before battery fails may be inaccurate.

Press KEY 0-Stop Logging and the Fow/Btu Screen re-appears. Press KEY 0-Exit twice to return to the Main Menu.
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vHapgler o-viewy

The GEM-500 can be connetted to.a standard 132:calumn serial com’pdiér}gpﬁ nierf and produce a hard copy.of the

data storedin thememoty. An optienalcable is required. The data can also'be viewed on the GEM-500's screen.

Normally the Print function is done daily orbefore the/GEM-500's memory is cleared.in the General Utilities function 3 -

Memory.

Note: Never make data or-electrical connections betwee n'the GEM-500 and ﬁ%intﬁt,ﬂa computer or

battery charger with the power on. ‘Both units should be turnied off andthe connections made
before turning them hack an, '

View Data

1. trom the Main Menu, select KEY 3-View/Print Data from the Main Menu Screen as shown inFigure 6.1,

|1-General Utilities
|12-Read Gas Levels
Fuess  |3-View/Print Data
4-Download Data

2. The Select 'Sc_feen'ap'pe'ars_as‘-shbwﬁ i.n Fi.gu're 6.2. Choose KEY 1-View Data or KEY 2-Print Data. To returnto the
Main Menu Screen press KEY0. .

Please Select
1-View Data
| 2-Print Data
Flgure62 0-Main Menu

3. Press KEY 1-View Data from the Select Screen and the View Data Screen {Figure 6.3} appears. Press KEY 1{With
Specific 1D} to see only one data point. Press KEY 5 to-scrofl through alithe data. ‘

VIEW DATA

1. With Specific ID
Fgur 63 2. AllData
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pressing KEY-1{Figure 6.4) or manually entering ID.by pressing KEY-3 (Figure 6.5). ~

o .l-T Scmii e
Agess | 2-Select  0-Exit

Please Enter iD
FmNumbers/Letters
1D XOUX weem

Figure 6.5

5. Press KEY 1-View Data and the screen Enfer exnstmg {D code (already in memory} using number screen and/or !etter
: ‘sereen:
For numbers, press Number KEYS
For letters, press arrow KEYS 1 or 6.
Enter each letter by pressing KEY 0 {enter}
Use Biue KEY to switch between letters and numbers.
Press KEY 0 - Continue after entering iD. ;

§. Ifthe data is not found, the following screen (Figure 6.6} is displayed.

No Readmg for
XXXX XXXX

Figure 6.6

O-Exit

1-Another ID

7. IfKEY 1 (With SpecificiD) or KEY 5-All Data is se[ected instepd {above) the following screen (Figure 6.7} is dis-
played. Use KEYS 1 and 6 on the Keyboard to move up or down the data displayed. Press KEY 5 to toggie between
the two screens of data availabie for sach 1D as shown praviously.
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|use: Vt.scan 0-Exit |
| 2-Go First  7-Go Last
{ 5-Change data screen

Figure:6;7 nykeytesg ntmue |

8. There aré two data screens for each 1D as shownbelow {F i-gUre-é 68 '..'a.n'd'iﬁ';g)..: KEYS 0 g.g_ie-s between the two-data
screens. ‘Press the KEY 1-UP- Arrow-or KEY 6-DownArrow to-scroli through the data. Press KEY-0 to exit, -

|TAKEN 09:45 06/10/92 |
Figure 6.8 {02 01.6% BAL5.0% .

SP + 05.8" DP +0.00"
T 095° -

{Scfm 115 Btu 000/h ref
Figure 6.9 Scfm 435 -Btu 000/h adj

Print Data

1. Ifdata isto be printed, connect RS-232 cable (provided) from the GEM-500 RS-232 port to the printer converter, The
converter should be connected so the arrows paint towards the printer as indicated on‘converter label. Connect the
converter to the 25-pin input port of B0 column printer {Figure 6.10). To support R5-232Z communications, the printer
should have the following settings selected: Baud Rate-2400, Data Bits-8, Parity-none, one stop bit. Turn printer on,
Turn GEM=500 on,

Figure 6,10
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3. The Select Screen appears as shown below (thure 6 11 C-hoos-eKEY 1-View Data.or KEY 2-Print Data. Toreturnto
the Main-Menu Screen-press KEYD. o S _ -

Please Select
1-View Data
| 2-Print Data

4, P{BSS KEY 2-Print Data and the next screen wa!f appear- (Frgure B 12} Press KEY 1 Wlih Spectﬂc !D ta-print-only cne
data point. Press’KEY 5 to printall the data.

PRINT DATA

1. With Specific ID
fresiz | 2, All Data

-

8. The next screen {Figure .13 shows the results if KE'H is pressed To'scrall threughthe (D4ist, press KEY-1 or KEY
210 manuaily enter the ID.

Manually Enter ID or
Scroll Through?

Fgue1s 4 A -.Ss;:m!i 2-Manual

6. IfKEY-2is pressed, the following screen (Figure 6.14} is displayed. Enter exsstmg D code (a!ready in memory) using
number screen and/or letter sereen.

For numbers, press NumberKEYS

Forietters, press-arrow KEYS 1 01 6,
“Entereachietter by pressing KEY:O/{enter)
~Use Blue KEY to'switch between'letters and. numbers.
-ri-Press KEY. ﬁ Continug afterfilling in [0,
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Please Enter ID
“Numbers/Letters
ID XXXX-—

Figure 6.14

Note: In the steps below, if.the printer cannat print{no paper, etc.) a-printer-error screen will
appear-on the GEM-500. Press KEY 6-RETRY or press KEY 0:Exit to end

1. IfKEY 5-All Data is selected in step 2, the following screens are displayed depending on the stage of printing
{Figures-6.16, 617 or 6.18). '

Printing-Please Wait

Figure .15

Printing Aborted
0-Exit

Figure 6.17

Printing Complete

Figure 6.18

0-Exit
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The report formatis shown below. The stored data issorted by:time, date,andtD -

A Time Date 1D 'CHKE/.CO'?_ 02 Bal Pressures - .0l Adjus‘t.ed -
% % % % Stat Dt Temp Flow BTU  Flow BT
" H20 " H20 _F  Scfm /et Scfm fef
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Lnapter /7-vownload Uata

Thisprotedure covers the electrical connection of the GEM unit to 1BM PC compatible host computervia an RS-232
cable, installation of the GEM software program (contained on READ_GEM floppy disk} into a file on the compatible host
coemputer, calling up the file on the host computer's screen, and then downloading data from GEM unitinto host oom-
puter by following instructions on the GEM's screen and on the computer, S g

Information:is normally downloaded after each days’ readings are taken. The storeddata is also downloatded before

the GEN's memary is cleared because it is fult {see General Utilities -3emary).. -

Note: Never make data or electrical cannect_ions_'=£_1emie'ern:rfth-e- GEM aﬁid;pffint?ér, a:camputer or
‘battery.charger with the power on. Both units should be turned off and the connections made
‘before turning them back on, - BT -

RS-232 cable alluse the same input plug. Do not try.and substitute any other cables or plugs than ones-provided:by
LANDTEC. The plug end of the RS:232 cable that goes into:the host tomputer is a standard serial cable, Plugitintothe
serial portwhenthe computer is turmed off, - -

The-optional RS-232 cabile is.pligged:into the GEMusing a special plug.The temperature probe, battery charger and

-i:n-s%tra%'l?lzisﬁg‘..;'te%h;;e-.-i':;D::ew.nf:lﬂ.a.:.:;.E-=r-,g'r_aam-:-ne;ﬂ--:---the'er-.aste-i;C-;-m_;ltijt-e'r '

_LANDTEC's UNI-DOWN program software converts the binary data from the GEM-500 to ASCHt format. Data in
ASCH format cani be importediinto LOTUS* 1 -2-3IM, Excel” TM and many othergrograms thatacceptcomma detimited
data files. LANDTEC is currenitly developing a pc basedlandfill data managsment:system thatwill:upload the GENA files
into'a database to produce management-and regulatoryreports. L : R
1. Turn ot host computer and go:to DOS {Disk Operating System]prompt.

2. Insert LANDTEC's GEM download floppy disk intohost computer floppy drive. _

3. installthe GEM software into a sub-directory of your chaice, using the drive of your choice, by typing the following
instructions in bold face (assuming drive A was the floppy where.the source disketie is located and C was chosen as
the destination drive). : B :

CoMD GEM <ENTER>
C>CD-GEM <ENTER> _ _
CAGEM> COPY A" * <ENTER> CAGEM<ENTER> = - L I o

4. Remove the diskette in drive A. Store it in a safe place. You may want to make 4 duplicate of it as a backup.

5. GEM software pregram is now installed on the host computer. 3 '

Starting the Download Program on the Host Computer

1. Turn off the tomputer and attach the serial connector to CONYPort Tor 2 of the computer, Plug the RS:232 connec-
tor into the-GEM and connect the remaining end of connector to the 8S-237 connettor as showniin Chapter 6, Figure
6.10. Turn on the host.computer, =~ - L '

2. Atthe C> prompt.on the hast computer, ¢hangs to the GENA sub-directory by typing;

CCD GEM <Enters . h o

C» READ_GEM<Enter> If connected to COM Port 1

or READ_GEM COM? <Enters I corinected to COM Port 2. _

or READ_GEM SPLIT <Eniter> If time/date figld to-be split (see below)

or READ_GEM SPUIT COM2 <Enters If time/date field to be split on COM Port 2

The preferred version is READGEM SPUT. ‘

3. The'next screen to appear is shown as Figure 7.1. The screen is somewhat confusing. The message on the right side
is-discussinga feature in the software which selectively downloads data by |D Cods, by time or by date. If the GEM
contains data from two different landfilts, OTAY and OXND, by filling in the first part of the code below with OXND
RXXX, only the data from DXND will be-dowrloaded.

Nete: if only the datataken on a specific day were desired, by filling inthe date in the proper field,
would download only that:data from the GEM. This might be in responseto a request for fisting.all
the reads taken on & specific day. It is similar for selecting a specific time. Various fields may be
cembined inany manner for a selective sort 6t GEM:data on this screen.
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F| GEM Readings Transfer Utility Version 1.1 09/06/93
Please prepare to downioad: readmgs Press-RETURN to download alf data
from thé GEM readout: <<+ ] fromthe unit. Press "7 to examine - :
1) Switch on the GEM. -+ | data. ltis also possible to store only -
2 Cannect RS-232 link to C@M 1, .| databased on the foltowing: Code,
3) Press KEY 0. 11 Time, Date. Using the arrow keys,
4) Select option 4- Download date 1 position the cursor then enter the
by pressing KEY-4, 1 cofrect digit. Only files where the data
5); Wan for data to be receweci | ?ntered tr;*mrrespeedsCi tothedataina -
i . wiee | file will be downfoaded. Where X
et [ VIATING o
' Code- Time - “Date
HEEE ERFEE **.*:* -*IJ**J]!'I-
Landf:l! Control Techneiegies

Press ESC 1o em

4. When done with any selective: sertmg discussedin: Step 3, prass the Enter Key on'the host eemputer and:procest as
feilews

5. Turnon. the GEM afterthe RS: 232 Cabke has been connected to bothithe. cemputer and the: BEM Pressthe RED ON/
OFF switch-onthe GEM. Afterthe normal Warning Screen-the RS-232 MODE Awaiting dnstruction Sereen appears
(Figure 7.2). Press KEY 0 to proceed to the Mam Meﬂe Screen Press KEY 4- Download Data.and the screen shown
below appears an the GEM. _

" RS-232 MODE

Fgue72 - Awaitmg Instruction
| frcm cemputer

8. Meanwhile, the host computer S SCIBEN appears as shown in step 3 above. A message appears on the fight side
saying Reading Download xxx. As each record is read the XKX eiglts keepincreasing unt;i all'the'data isread into a
temporary file in-the host computer.

-7. By pressing the Shift, the data can be scanned on the host computer {Figure 7.3). The data scan screen is shown
?elgv\é The down cursor arrow {or up curser arrow) can be tsed to seroll through each D recerd thet Was dewn-
pade
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GEM Readings Transfer Utility Version 1.1___08/06/93

10 0TAY0B09  13:00 08709793 .
- CHE: 406% _ : S
L0z 28.0% Btatic: -3.5"H20
02:02%
Cal-31.2% Difff+.34%H20
Ternp: 95°F
’ QldFlow: 21 Sefm -
Figure 7.3 _Adj Flow:19 Scim i
¥ 0ld Enargy 140 Btu/of
Ad; Energy: 129 Btis/of .

Landfill Control Technologies

3:‘ Press ESC to.exit,

8. This stepis CRITICAL. Pressthe <Enter>-key on the host.computer. A box is-displayed and afite name of up to eight
characters plus three character extension must be input. Press <Enter>after inputting file name. Otherwise, the
terporary filein the host computer is not saved. An example is<shown as Figure 7.4.

GEM-Reédings Transfer U_té.]'ity\/eré-ion H 03/06/93

Please prepare to downioad readings | Press _RE?UHN:.{(} download all data

from the GEM rgadout: from the unit. Press *7™ to examing
| 1) Switchon the-GEM. data. .1t is also possible to'stare only
1 2)Conmect RS-232 link to COM 1. data baset-on the following: Code, ‘
3) Press KEY O, Timg, Date. Using the arrowkeys, I .
" 4] Select option 4-Download data position the cursor then enter the _
1 by pressing KEY 4. comrectdigit. -Cily fileswhare the data ;

5) Wait far data ta be received. enterad-corresponds to the datatn a
. : “file will be downloaded, Where X"

TR TTIR ‘ eqialsany digit. .
| WAITING | -:. TRV

Figure 7.4

Landfi Il Control Te.'chn-fo_gi'es

Press ESCtoexit

9. The GEM can be turned off after the data is downloaded. It can now be unpiugged and returned to service or re-
charged with the battery charger as required,

10. By pressing the ESC key SEVERAL TIMES on the hast computer. You can back out of the download program to the
BOS C> prompt.

11, Adaily back-up or download is strongly recommended.
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This software:allows 1D mfarmatmn to be sentto:and from the GEM readuut il mformatmn can be entered ona

computer, stored to disk,.and transferred to the GEM. 1D mformaiuon in the Gcl’v‘l/an ba downloaled lothe cemputer
edited stored to disk, and sentbackito the GEM. e _

User Cuntml

The software is contmlled from a menu of optn}ns The SBr: selects the Bptmn usmg the Glirsor keys A detasled
description-of the menu appears at the bottom of the screen. Main menu dptions include:

- '_-WeH 1D Function”
~User Defined Cammems
Clear Function o
* Show GEM Mem@w Statasttcs
Configure -
Exit

® g‘_.o'_;.' & 6_'

Connecting the Computer to the GEM

Connectthe RS-232 download lead to the desired COM port of your computer, and connect the ‘Lemo’ connester to
vour GEM. Select option 4-Download from the main menu of the GEM,

‘Installing the software on a hard disk

Insert the disk in drive A: and create a directory-on the hard disk for the software, and copy the program fileanto the
hard disk:

G MD GEM - lEnter]  Createadirectory

CAs COPY'A™ * GEM TEnter] = Copythefiles

CA>CD GEM = {tater] “Change tothe directory
C»> {DBRIDGE [ Enter ] Run the saftware

Select the. Set default COM port ﬁptnon from the menuonthe'PC soﬁware Select eiiher CON1Tor COMZ. The
software is now ready for communications.

Well il Fanctmns

Create: Naw EB Sei :
This-option-allowsa completely new 10 set ta be created ready for transfer.to GEM or. storage todisk. The Well ID

Functions window s displayed. You may now enter well [0 information. See the Edit 1D Information sectior for: détails
about entering and editing 1D data,

Edit iD Information

The option aiso [D data to be edited using the computer, ready for saving to disk or transfer to GEM. The currently
toatded 1D set is displayed. T there are more |Ds than fit in the screen the user can scroll through the list using the Page
Up and Page Down keys. ‘All'1D codes must have 8 characters and the characters must besither A..Z or0:8. To-selecta
flow type use the left or right cursor keys to select the flowtype field. A list of available Tlow. types is displayed, use the
up and down cursor keys to select the desired type and the press Enter or left/right cursor key to$tore the selection. Itis
only possible to meve the cursor on'to a different 1D when a valid-entry hasbeenmade. Abeepsound.is:made if an 10

_entry {s invalid. Correct the mistake before continuing. Press FZ 1o store the changes to the ID information into the

computer's memory. You wilt now need 1o either select Save 1Ds to disk or Send'iDs to GEMoptioh.
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Send 10s to GEM Y T S N u L
This option allows the currently loaded {from GEM or disk] {D:set to be transferred'to the: GEM. The user willbe -
.prompted to select option4-Download on the GEM if thisthas netalready been done. The data will then be sent to the

“GEM. The'ID codes will be dg’s_p{gyed;asthgay'_._gfe;'f;_r:a_;;s_fe'r_r___ej_t_i_,_-__ o

Receive IDsfromGEM -~~~ 5 o R T :

~ This-option allows 1Ds already'smredﬁé the GEN to be'downloaded tathe computer forstorage to disk or editing. -
The software will prompt the user to select option-4-Download if this has not already been done, Thie 1D code foreach
GEM 1D will be shown as'the computer receives it. Onge all-of the [Ds have beentead they will be shown in the edit - -
screen. You can now edit the data, or press Esc toreturnfo'the main menu. To store the data to disk sefect the Save 10s
to-disk aption. Forediting |D data see the descriptiopunder Edit 1D Information. _

-Save iDs to Disk. o _ _ o L
“This option-will store to disk, in.an *ASCI!' file, the currently loaded 1D information. Cursor must be under last code
entered {use arrow key}to save 10_A file selector isdisplayed for the user to-select afile. Enter a new filename of .
select a-previously saved file. Then press enter, the file has now been stored. The files are stored todisk in an ASCI
format. The file can be edited-using any ASCH text editor, i.e. one that does notintroduce contral characters into thefile.
“‘When editing these files manually it is important tomote that the flow types:must be-one of the following, and must:be
entered correctly. Also for Orifice Plates the firstvalue is the'Pipe inside Diameter. _

Fiow Types
ACCUFLO-1Y
ACCUFLO-1H
ACCUFLO-2V
ACCUFLO-2H
ACCUFLO-3V
ACCUFLO-3H
ORIFICE PLATE
PITOT TUBE
USER INPUT

Note: The file name entered shouid always have the extension ADM. unless the userspecifically
enters something different, however only tiles:with the IDM extension.are displayed in "the..fi.l-e:flis‘t.

Load 1Ds from Disk . |

This option-aliows: previously saved data to be foaded into the computer-for editing or transfer o GEM. The software
- will display afile selector showing all files with the filename extension IDM (all 1D files must have this extension). Use
the cursor keys to sefect the desiced fite and press Eriter. If you know the filename you-may type the name directly. Once
the file is loaded, the Edit option shows the 1D infarmation. You can press Esc to return to the main ment,

Nate; If an 1D that already exists is sent to the GEM, the one in the memory of the GEM-will he
overwritten. If the 1D does not already exist it will he appended to the listin the GEM. Transferwill
he ahorted if there is insufficient memory inthe GEM to store all'Il codes:and an-errormessage
will be displayed.on the PC. '

Clear Functions

CleariDsin GEM | | |
This aption:will:dalete the ID information inthe GEM. Select the-eption and press F1-to delete the 1D information.

:'6!:gzazr-.sri.e-adih.gws:{i-p*-iﬁgﬁm : _
This option will delete thesadings in the GEM. Selact the option and press 1 to delete the all readings.

Clear User 'ﬁéﬁned::ﬁu'mme'ntsrin‘eGEM
Erases userdefined comments in GEM.
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Show GEM Memory Statistics

This option shows how much unused memoty the GEM has, also the amount of memory used by IDs:and by readings.
The available-memory is shared between readings and 1Ds, so the more IDsin‘the GEM, the less memory is available for

data. //

N Q‘TE:- If '-ctf_ra nges 'i_i;éve_ beenmade to :~th-é in =iff'f.om§_ ation the computer will wa rithe-use _r-f—fh‘efiqug
.elgh-er Exiting, Loading IDs from disk, or receiving IDs from the GEM. This option should be used
with-caution as it is not possible to retrieve the data once if has beendefeted.

Configure

Configuration File _ _
Theconfiguration file contains the default:parameters for Data Directory, COM port, and Units (metric orimperial).

File Format{GEM.NE

{GEN 10 Manager]

Path=directory name

Port=n . .

Units=type

where, nis-either 1 for COM1 or 2 for COM2
type is either 'metric’ of ‘imperial’

Set Units to Imperial/Metric .
This option is swaps between metric and imperial units when editing the 1D information. The state of this option is
stored to disk in a configuration file and so will be used the next time the software is loaded.

Set Data Directory _ ' PR _

The default data directory is used to define which path name is used for Load 1Ds from disk and Save IDs to disk
options. The path name is stored in a configuration file and is used next time the software is loaded.
Set default COM Port - : ‘

This option aliows either COM1 or COM2 to be used for RS-232 communications. Press 1" for COM1 or ‘2" for.
COM2. This setting is stored in a configuration file. : '

Sort Well IDs _
Option On/Off enables well 1Ds to be sorted alphabetically after being received from the GEM.

User Defined Comments

Create new comments. Create new set of user defined comments.
Edit Comments.

Send comments to GEM.

Receive comments from GEM.

Save comments to disk.

Load comments from disk.

N
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The unit has been electronicatly and functionally tested before leaving the factory. It s recommended that with
normal usage, the GEM-500 be serviced every six moriths for fouting factory sewvicing, meintenance and recalibration.

Cieam n__gﬁj iy

The palycarbonate membrane pariel may be wiped clean with soapy water and a damp clothif required. We donot
recommend any other tleaning.agents. Pratect the BEM:500 Bykeeping it in its protective softcase. .. .

Sunlight and Heat

The unit should not-be left outin direct sunlight for long periods of time as this will ra'iis_a;-.ftﬁ'e-_t_e'r:n";')eE{itijr?e.,_i_héfiﬂézgihe
case-which could cause damage to components. The GEM-500 may not operate or may operateematically if it gets too
hot. Letitoool before trying touse it R

Dustcaps
Always keep the protective dust caps in place when ports and connectors are notin use.
Filters

The unitis equipped-with two filters. Onefilteris exiernal to the GEM:500; Itisin-ling inthe sample hosé. The
filter is easily-accessed by unscrewing the filter holder. A secondfilter is inside the GEM-500.and is-Jocated;justinside
the sampie port inlet. This filter can be accessed by unscrewing {counter-clockwise) the port using 2 screwdriver or a
small coin. Both filtarholders are sealec with-o-rings. Periadically inspect the-osrings:to check their condition.. Replace .
the o-fings ifthey becomernicked, cut, swelled or otherwise damaged. The GEM-500 unit is shipped with a:spare filter of
each type. Only genuine LANDTEC filters should be used. : ._

Replace the filter when the sample pump has difficulty drawing a sample of gas into the unit and & "Fow Fail”
message appears on the screen-and a continuous audible warning 1s heard: o
: it the filter becoimes wet a “Flow Fail” message appears on the screen and a continuous audible warning also be

eard. :

Sterage a:-n-ﬂ Travel

Store the GEM-500 in its protective hard case when taking it from site to site. This offers maximum protection and
brings along all the required accessories for the GEM-500. The GEM-500 is a delicate instrument. When charging the
battery overnight, the GEM-500 can be stood prighit-or laid flat. If the unitisto be stored for a long perind, charge the
internal batterigs prior to storage. Re-charge the unit every two months during storage and store flat or the cxygen
sensor may ultimately dry out. This condition can be corrected with normal use.

Battery Charging

Please foltow these instructions carefully.

1. Theinternal batiery packof the GEM-500 is designed to be recharged many times but as with all nickel-cadmium
cells, certain rules should be observed or the batteries will not provide their full power or operating time.

7. ietthe batteries almost fully discharge before re-charging. Do not top off an almost full battery charge or memory

natterns will be established and the battery will net-provide its full capacity.

When charging the batteries, let them charge:at least 12 hours, 14 hours is preferred.

Naveriet the batteries charge for more than three or four days.

Disconnect the charger from the GEM-500 after the batteries have charged.

‘Never ty to operate the GEM-500 while the batteries are re-charging.
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"Nete Heat fmm the battery campaﬂment makes the front of the GEM-BEG {whes‘e the EEM~560 label -

is located) warm to the touch while the batteries are chargmg

‘Note: i the GEM-500 is repeatedly givensmall “top-off” charges, the battery capacity can he o
reduced. To restore the battery to full capacity, totally. discharged the unit and then charge itfora =
uli 14 hour period. Prmr to: recharg;ng the unrt, run the pump ta comp!eteiy drscharge the baﬁery /

Battery Shut-Off

A circuit within'the GEM-500 contmuausiy momtors the battery vartage If the battery: voitage fails beh}w apre-
determined level, the unit will automatically shutitself off in order to preventmemory loss. ‘I the unit ghiits: rtself ofithe
umt requsres a fuit charge of. 14 hours 10 restore the battery to rts maxrmum levei

'Battery Ltw Symhal

There'is-a Battery Symbol-used on-the top right corner of the GEM:500's display screen; it displays as the battery
capacity reaches about 10% of: full charge There are Dnty about 3@ 45 mmutes offall pﬁmp pewer teft-inthe GEM:500
.when the symboi is dsspiayed_;;j_ B

.Automatrc Pawer—ﬁﬁ

The:GEM:500 has an automatic power-gff timer to‘conserve battery power. 1fno key is pressed for 15 minutes, the -
unit will automatically switch 1tself off (no stored readmgs wrll be iost]

Emergency Battery Pewer

In emergencres the GEM-500 ma\/ be operated with 6 “C” sized alkaline batteries. To.use alkaline cells, remove the
nickel-cadmiun battery pack-byusing a thlirps screw driveran the back battery compartment of the GEM:500... Insert
. the alkahne battery Cheells, ;. _

V\;'IARNING Do not: use the battery charger for: standard alkahne battenes—’they can explade if: te-
charged '
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The GEM-500 does not turn-on or .;fpﬁaae';_rja"ft;es_::;é:;zfma:t?iczaI%I;_y
The unit may be too hot - R o o
‘Do not teave incar trunks or eﬁgﬂsé.ite:h;ig‘h:tem peratures..

The batteriesdre so lo w that they will not .'d.iﬁap-lay any screens
This is done to:protect the G‘EM.-'SDD’@me;mgw; ‘Recharge the unitfor 1 4-fours.

The GEM-500 Displays ****** gr 5555 in Some Fields

The GEM-500 substitutes the symbols because there is no valid -in’farmé'tibnato -d'z;ép'l_ay. Typically a temperature
needed to be input ora pressure reading is required-to. calctlate flow. I data'is missing the symbols are substituted,

The Screen Says “FLOW FAIL" With a Continuous Audible W arning

One or more of the GEM-600's filters are blocked and need to'be changed. The filters-may be dirty or wet. Change
‘the -ﬁlter-s_ as instructed in Section 8 - Maintenance, '

The Carbon Dioxide ‘Readings Drift Erratically

the palm of yourhand being placed ori the back of the GEM-500) on the back of the GEM-500 below the battery compart-
ment. If itpersists. aftar theabove problems have besn corrected, perform a Field Calibration.

The Readings Taken by GEM-500 are Not W
Use Calibration Gas to testyour GEM. With its known composition, you will immediately know the if the GEM-500is -

in calibration. Fiefd Calibration may be necessary. Once you have extablished the accuracy of the GEM-500 on calibra:
tion gas, you should accept the results it is providing. :

Leave the GEM-500 in its softcase, Do natplace a heat source fincluding placing the GEM-500 on very hat soil, or

hat is Expected
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'Chap;ﬁ"_er 11" _
Spect-|;__z-_at|0ns

Measurement Umts

Screen 1 _
Type - iﬁzsgiayed As
Methane CH,%
‘Carbon Dioxide £0/%
Oxygen. 0,%
‘Balance BﬁL
Screen2

Type ~ Displayed As
Methane CH,%
Lower Explosive Limit CH % LEL
Screen 3 :

Type Displayed As
Static Pressure 5P
Differential Pressure Dp
Temperature T°F/°C
Screend ‘ ‘
Type - Displayed As
Old{past) BTU BIUOLD
Old{past) BTU KJ OLD
Old{past)Gas Flow - scfmFeet

Ol {past) Gas Flow * scfm OLD
present! BTU * BTUADJ .
present] BTU - KdADS

3 {

J { :
1 {present) Gas Flow  scfm ADJ
Adj.{preserit) Gas Flow sefm OLD

Operating Temperature
10t0104° F/-10t0 40°C

Range and Resolution

Sensor Range Imperial

Methane ‘ 0-100%
Carbon Dioxide 0-50%
Uxygen 0-25%
Pressure-Differential 0-10 "w.c.
Pressure-Static G-180 "w.c.
Accuracy
% Methane

Loncentration by Volume
5% {LELCH 0.5%

15% (UEL CH, 1.0%
100% 3.0%
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'% by voiume
%-byvolume
% by volume
% byvolume

USA {Imperial)
% by volume
% 015% CH,

USA {imperial)
"w.e:{H.0)
wee. [, 0}

°F{degrees Fafenheit)

per: cubic foot
per cubic meter
std. cubic feet per min.
std. cubic meters par min.

per hy.
per hr.
std. cubic feet per min.

std. cubic meters per min.

Resolution Imperial

% Carbon Dioxide
by Volume
0:5%

1.0%

3.0%

Metric (S

Metric [SH
% byvolume

Sobyvolume
% by velume

% byvolume

MetricISD

% by volume

%-0f 5% CH,

mb-{milHbar)
mb [millibar)

°Cldegrees Celsius}

% Oxygen
by Volume
1.0%
1.0%
n/a



Landfill Gas Generation

A brief overview of the theory of landfill gasgeneration and methane recovery follows. SRR R
Initially, when decomposable refuse is placed into a municipal solid waste landfill, the refuse is emplaced 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 oneg
of several conditions necessary for the formation of methane. g . o e
_ If oxygen is reintroduced into the fandfill, those portions are returned to an aerobic {oxygen pre%ent] state and:the
‘methane producing bacteria population are 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-methaie
Quality is only gradually apparent depending upon the size of the landfill. - .~ .o vmethan
Carbon dioxide is alse produced under either an aerobic or anaerobic conditions. Under static conditions, the landfill
gas will be composed of roughly half methane and half carhon dioxide with a little nitrogen, L e
As air is introduced into the landfill, the oxygen is initially converted to carbon dioxide and a nitrogen residual
‘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 batance gas.
Hence, 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.. - - - . LT e g e SR
-~ “In evaluation of residual nitrogen, atlowances must be made if there has been afiy air feakage into the gas collection
system or if there has been serious overpuli. {f enough air is drawn into the landfill, not all OXygen s converted into:
carbon-dioxide and:the oxygen is apparent inthe sample. It is ideal to perform routing analysis of individual wells, as
well as anoverall well field composite sample, by gas.chromatograph. Thisis notalveays practical atevery landfill.
‘Undersome conditions there may be-a small-amount ofhydrogenin the: LFG; {about:1 percent, usuatly much: less).
This:may affect field monitoring respanse factors, but otherwise it can be ignare L
Subsuiface Fires
{fvery large quantities.of air are introduced into the landfill, either th rough-natural occrrence or overly aggressive
operation of the LFG system, a partlyunsupported subsurface combustion of the buried refuse may be initiated. ‘Subsur-
face 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 Jandfill cover is the best
course of action. The presence of carbon monoxide is an indicator of poorly supported cormbustion within the landfill

Techniques for Controlling Landfill Gas

- There are many t'e's'jh_n'itfu'eéf:for'coﬁtr;d‘if%ing;]ahﬁ.fiEl ;:ga;sléx&a'{:ti_on.._Thé;s.e_;e'c;hniqu.es_f'r;é_:p_r_é's_égﬂ'_t iOQ_I_S..LWh'i.'@ﬁ are ysed
tagether to.control fandfill gas: The Accu-Hlo™ Welihead is designed to wﬁj_r‘_k_;With.a‘1iugfzz‘these_tech‘mque_s_,_ Belowis a
discussion af the indivi dual technigues, how:to use them and their limitations. Reliance.on only.a few.of the technigues

discussed can lead to misinterpretation of field data andmis-operation of the wellfield. Later we will discuss the best
use of these techniques to optimize tandfili gas control, ' L a

Controlling by Wellhead Valve ‘Position . _ . o

Unlessthe valve handle is calibrated for a given-flow rate, this method i sunreliable. The positionafth evalve
handle alone does not provide sufficient information about the wellfield to controf it. It is useful to note.therelative
pasition of the valve, and-essential to know which valves are fully open or closed.

Controlling by Wellhead Vacuum ' . o

This technique relies on the relationship of well pressure/vacuum to flow fora given well. Reliance upon this -
method, however, can be'misleading. This is because the square root relationship between flow and pressure s difficult
to relate to while performing day-to-day wellfield adjustments. Asdecomposition, moisture, and other coriditions thange
this method shows itself to be inadequate and imprecise.
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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. It is also neces-
sary to check other gas parameters such as carbon monoxide to fully evaluate the condition of the wellfield. Reliance on
‘this information can lead to mis-operation of the wellfieid. 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 poputation and thero -

~overcorrection. - This cycling of the welt and producing area of the landfill is not a goed practice. It leads to further
‘misinterpretation of the condition of the wellfieid and has a disruptive effect on the operation of the wellfield. 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 welthead and analysis at some fixed location where: the
equipment is located. The drawbacks of this method as a primary means of obtaining information for wellfield adjust-
‘ment are time expended, cost, and probably most important, responsiveness ta the needs of the wellfield for timely
adjustment. The laboratory analysis ownership of the equipment required is-also costly. Some analysis is recommended
for verification of field readings from time to tlme A month!y sampie of the compos:te gas composatmn at the mlet to
the flare/gas recovery facility is recsmmended S '

Contmllmg by Flaw Rate __ R .
“This is a more exact technigue for determmmg and adjustmg gas ﬂnw at individual wells 51 reqmres usmg a fixedor

‘portable flow-measurement device at each wellhead to obtain data needed to calculate volumetric (or mass} flow rates.
1t is normally convenient to use cubic feet per minute, or per day, as a standard unit of measure for volumetric flow. - [tis
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
Guantity of methane extracted which we are interested in. 1t is possible for the total quantity of landfill gas extracted to
-increase white the total quantity of methane extracted decreases. To monitor:ithis we can calculate the quantity of
methane extracted, {LFG flow x percent methane) or the quantity of BTUs, (Brifish ThermalUnits, a standard measure- "
ment unit of heat energy) recovered perhour, {LFG flow x percent.methane x BTUs per cubic foot of methane x60
minutes per hour).:It is conventional to measure BTU’s per hour as a ugit of time. - There are approximatety 1012 BTUS of
heat per. cubic faot:of pure methane {iike: na{ural gas} altheﬂgh th[s figme vanes alittle among reference texts

Measursng ficw 1s:an.essential part of m{)mtonng and adjustmg a wetlfteld The weH shouid he adjusted until the
amount of methane recovered is maximized for the dong term. ‘A greater-amount of methane or energy can usuallybe
recovered over the short term, hiowever, this ultimately leads to-diminishing returns. This s seen in stagesas increased
COZ and gas temperature and later as increased oxygen from-well overpull.-In time; the methane will also decline. This
is a result of a portion of the landfill, usually at the surface, being driven aerobic. In'this portion.of the fandfill, the
methane-producing bacteria will have been destroyed {due to the presence of oxygeﬁ} ‘With the methane-producing -
capacity of the landfili reduced, the pore space in the area nolonger producing:may-become filled with landfill gas
equilibrating fmoving in} from an unaffected produging area. This eaves the impression. that mare gas can.be recovered
from this area, and may lead to the operator opening the well of increasing flow.

Wellfield Monitoring

The frequency of LFG welifield monitering will vary depending upon field requirements and conditions. Normal
maonitoring frequency for a comptete field monitering session with full figld:readings (suggested normal and bbreviated
field readings list follows} will vary from typically once'a month to-once a week. Wall field monitoring should niot
narmaliy be extended beyond one menth The® mportanne df regular t;mely monitering cannot’be Gveremphasmed

Typicatl Fleld Readlngs

¢ Name.of person taking readings

Date/time of each reading

Methane [CH4} -

Oxygen (02

Carbon diexide (C02)

Batance Gas (primarily nitrogen N2}

Wellhead gas temperature {flowing)

Ambient temperature '
Static pressure {PS) {from GERA-500 or magnehnllc)
Velocity head (P or PT) {from GENA-500 or pitot tabe and magnehelic)

2 ¢ @ 8 & B ®» & B
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Wellhead adjustmentvalve position (initial and adjusted)”
New welihead vacuum and flow information after adjustment *

-Calculation of eachwell’s LFG and methane flow and sum total.
{bservations/comments.

Wellhead gas flow {from GEM-500,or pitot tube & magnehé}_E_c__-,-_gr_f.:an.amq%n:é‘ieff}&é!bﬂ;é'téﬁ) _

& 6 H B &

- A_ddit_éona!fiy, carbon monoxide (GO} or hYdmgen;sm}f/i_de (H2S} readings may be takenif problems:are suspected.
Supplementary monitoring once ta several times a week may.be p_effgrm'_e_d--_u.s-i.n;g_:-ajn_abbi:evi:ated,fgrm.;offﬁ_ei'd-,;neadi;ngs,

Abbreviated Field Readings "~ -
‘Name of person taking readings
“Dateftime of each reading - -
Methane (CH4)
+Oxygen(02) L
‘Wellhead gas temperature {flowing)
Ambient temperature _ _
Static pressure (Ps} (from GEM-500, GA-80 or magnehelic)
Velocity head {Por Pt} {from GEM-500-or pitot-tube and magnehelic)

Wellhead gas flow {from GEM-500, or pitot tube and magnehelic, or ané-mome%ééﬁe’iorhét:éf:)' o
. Wellhead adjustment vaive position finitial and adjusted) .~ -
New wellhead vacuum and flow information after adjustment.

Observations/comments

2 6.8 & & & 8 & & 8 B 8

Line vacuums and gas quality may be taken at key.points along the main gas coliectior header.and at subordinate
branches. This helps to identify tocationsiof poor performance, excessive:pressure drop-or leakage. Perform:systematic
monitaring of the weltfield, taking andlogging measurements at each wellhead and'major branchjunctionin the collec-
wongystem, e T e R :

During monitoring, examine landfill and gas collection system for maintenance.issues. ‘Record needed.mainitenance
oruntsual-conditions. Examples of unusualoccurrences or conditions-are:: unusual settlement; signs.of:subsurface fires,
- cracks and fissures, fiquid ponding, condensate/léachate weeping fromside slapes; surface emissions.and-hot-spots, and

liquid surging and blockage in‘the gascoltection system. -Field readings should be kept in:gchronological log-as well as-
turned-into management on‘atimely basis. - R o Lo e T

Wellfield Adjustment Criteria -

There are several criteria used in wellfield adjustment. The primary critetia is methana quality. Methane qualityis
anindicator of the healthy-anaerobic state of the landfill and thus:properoperation-of the LEG collection: system. Haw-
ever, & decling inthe healthy productive state of the landfill is usuaily not immediately apparent from:methane quality.

Because of this we must consider several criteria at:once. _

Foliowing are welifield adjustment criteria for consideration.

¢ Methane quality{ranging from 46 percent upwards) : . _ S

¢ The degree to which conditions within the Tandfill favor methane production. Typical conditions-nclude: :pH, tem-
perature, general cover-quality, moisture conditions, waste stream-characteristics; placement chronology, insulation
charatteristics, etc. '

*  Oxygen quality franging below 1 percent, preferably less then 1/2 percent)

« Landfill cover porosity and depth in the proximity of the well

*  Lanofill construction factars including type of fill, size-and shape-of refuse miass, depth of fill, compaction, leachate
control methods

* Seasonal, climatic, geographical, and recent:weather, or-other considerations, including seasonally arid or wet
‘conditions, precipitation, drainage, groundwater '

Surrounding topologic and geologic conditions B

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

Nitrogen {typically 8 to 12 percent and less)

Temperature (between ambierit and about 130 °F.)

® & & @
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« The designof the gas collectionsystem.. . - - L
e Landfill perimetergas migration and surface emission.control, or energy recovery:objectives
- Fuctuation in t_he-dium-afe_ycte of atmospheric pressure.. _ ' '

Establishing Target Flows

For a given individual well, a target flow is established which will likely support maintenance of methane and oxygen
quality objectives vehile maximizing the recoveryof landfill gas. Typically small adjustments are made in flow to achieve
and maintain quality objectives. The well must not be allowed to-overpull. High well temperatures, (about 130 to 140 °F
and greater); are an indication of agrobic activity and thus, well overpull. These effects may not be imragdiately appar- -
ent. : ' . o SR

‘Well adjustment should be- made in as small.an increment:as passible, preferably arincremerit of ten percent of the-
existing flow of less. There may be obviousconditions when this isot appropriate, such as when first opening upa
well, or when serious overpull is recognized. - Every effort should be'made to make adjustment and operation as smooth
as gnssib{e. Dramatic adjustments, or operating:while switching between a high flow.mode and -2 wellshutoff mode is -
{otbe-avoided.. R _ ' SR e e e

‘Every effort should be made to continuously locate and carrector liminate conditions, le.q., gas condensate sirging

and biockage, settlement, etc.), which inhibit efficient operation of the gas-collection system.. This will dllow well -
manitoring and adjustment to'be significantly more effective. -

Migration Control—Dealing with Poor Methane Quality

If methane and oxygen quality obiectives cannot be-maintained at a given well, such as a perimeter migration:control
well, then an attempt should be made to stabilize the wéll as closely as is practical, avoiding significantor rapid
* downtrending of methane or uptrending af oxygen. «° < e e i
It is not uncomman for perimeter migration control wellsto'be-operated atlessthan 40 percent methane-or greater -
than one percent oxygen. ‘It shotld be recognized that these:wells-are: likely'in'a z0ne where same aergbic action is N
being induced, and that thare fs some risk ofintroducing-or-enhancing the spread of a:subsurface fire, Sometimesa. A
judicious compromise isnecessary to.achieve criticat migration controf objectivesor because existing conditions.do not
_ altow otherwise. Such situations should be monitored closely. :

Wellfield Adjustment—Purpose and Objectives

~ wtheo bje't-it;iye-:eif.:wéilf:fe”t-‘d adju'stm_ent_:’.i_s.-toz-aeh;j_eve :rs‘-t-e'a:'dy.--s‘tate..:i):p'e.ﬁajt.i_o:n ;o'fz-_t-hefg-as_-.c;.a'H ectionsystem by-stabilizing
the rate and quality of extracted:LFG in.orderto achieve orie or severalgoals. Typical reasonsar.recovery of LEG and
close control of the well field are: o _

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.. _ _
Avoidance ofwell overpull and-maintenance of 2 healthy-anaerobic state within thedand#ill.
Optimize tFGrecovery for energy recovery. purposes. :

Contro! nuisance LFG odors.

Prevent or contral sibsurface LFG fires. . =

Protect structures on and near the-landfill. | :

WMest environmental and regutatory.compliance requirements. -

8 &8 & @ ® ® & & B

Wellfisld-adjustment is partly. subjective and can be:confusing because itinvolves judgment calls based on simulta-
neous evaluation of several variables as well a general knowledge of site specific field-conditions-and historical trends.
Wellfield evaluation and adjustment consists of a collection of tools and technigues which may be used in combination
to achieve steady state wellfield operation. ' : '
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RAE Systems Pmduct Line

= Gas Detection Tubes & Pumps

a  SampleRAE Electronic Sampling Pump

= MultiRAE PLUS Multi-gas Monitors

= MultiRAE IR Mufti-gas Monitors w / COs

= MuliRAE Confined Space Monitor

=« (QRAE PLUS Multi-gas Monitors

s QRAE Confined Space Monitor

= VRAE Five-Gas Monitors

s DRAE Two-Gas Monitors

s MiniRAE 2000 Portable VOC Monitor (PID)

a  pPbRAE Portable ppb-Level VOG Monitor (PID)
s UltraRAE Specific Compound Monitor

= CDRAE Corona Discharge VOC Monitor

= ToxiRAE PLUS PID Monitor

» TOXIRAE PLUS Single Gas Monitors

s ToxiRAE PLUS Oxygen Monitor

x  TOoxiRAE PLUS Combustible Gas Monitor

= MiniRAE PLUS Classic PID

»  ModuRAE Fixed System PID

= AreaRAE Wireless Multi-point, Multi-gas Detection Systems

How can I be informed and updated ?
Be sure to mail in your warranty card via e-mail, post or fax to get on
RAE's private database (information is never supplied to others).

You will be updated on new products, technical advisory notices.
new accessortes and much more. Thank you for your purchase !
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/N WARNING ! /2N
- Do NOT proceed before reading -

This manual must be carefully read by all
individuals who have or will have the
responsibility for using, maintaining or servicing
this product.

The product will perform as designed only if it is used,

maintained, and’ serviced in accordance with the
manufacturer's instructions.

CAUTION!!!

To reduce the risk of electric shock, turn power off
before removing the monitor cover. Disconnect
the battery before removing the sensor module for
service. Never operate the monitor while the cover
is removed. Remove the monitor cover and sensor
modules only in areas known to be non-hazardous.

The model PGM-7240 equipment is classified as
intrinsically safety for use in class I, division 1,
groups A, B, C, D, or non-hazardous locations
only.




Special Notes

When the ppbRAE Monitor is turned on in ambient
air, it may read a few hundred ppb depending on how
much ionizable gases are trapped inside the detector
chamber or in the ambient air. The reading should
stabilize in a few minutes after the residual vapor in
the detector chamber is cleared.

The battery of the ppbRAE monitor will discharge
slowly even if it is turned off. If the monitor has not
been charged for 5-7 days, the battery voltage will be
low. Therefore, it is good practice to always charge
the monitor before using it. It is also recommended
to fully charge the monitor FOR AT LEAST 10
HOURS before first use. See Section 7 for more
information on battery charging and replacement.

STATIC HAZARD:
Clean only with damp cloth.

DANGER RISQUE D'ORIGINE
ELECTROSTATIQUE:

Nettoyer 'uniquement avec un chiffon humide.

CAUTION:

For safety reasons this equipment must be operated
and serviced by qualified personnel only. Read and
understand instruction manual completely before
operating or servicing.

ATTENTION:

Pour des raisons de sécurité, cet équipment doit étre
utilisé, entretenu et réparé uniquement par un
personnel qualifié. Etudier le manuel d’instructions
en entier avant d’utiliser, d’entretenir ou de réparer
PPéquipement.




WARNING:

Use only RAE Systems battery packs, part nos. 012-
3050, 012-3051 or 012-3052. This instrument has not
been tested in an explosive gas/air atmosphere having
an  oxygen concentration greater than 21%.
Substitution of components may impair intrinsic
safety. Recharge batteries only in non-hazardous
locations. ‘

AVERTISSEMENT:

Utiliser seulement I'ensemble de batterie RAE
Systems, la reference 012-3050, 012-3051 au 012-3052.
Cet instrument n’a pas été essayé dans une|
atmosphére de gaz/air. ayant umne concentration
d’oxygene plus élevée que 21%. La substitution de
composants peut comprometftre La  sécurité
intrinsique. Ne charger Les batteries que dans
L’emplacements désignés non dangereuse.

WARNING:

The calibration of all newly purchased RAE Systems
instruments should be tested by exposing the
sensor(s) to known concentration calibration gas
before the instrument is used or put into service.

For maximum safety, the accuracy of the ppbRAE
should be checked by exposing the sensor(s) to known
concentration calibration gas before each day’s use.




AVERTISSEMENT:

La calibration de toute instruments de RAE Systems
doivent &tre testé en exposant Pinstrument a une
concentration de gaz connue par une procédure
dietalonnage avant de mettre en service Pinstrument
pour Ia premiére fois.

Pour une securite maximale, Ia sensibilité du ppbRAE
doit @&tre verifier en expeosant Pinstrument a une
concentration de gaz connue par une procédure
dietalonnage avant chaque utilisation journaliére.

11 .



GENERAL INFORMATION

1. GENERAL INFORMATION

The ppbRAE parts per billion (ppb) Volatile Organic
Compound (VOC) Monitor (Model PGM-7240) is an
extremely sensitive Photo-ionization Detector (PID) for
real-time monitoring of volatile organic compounds
(VOCs) at ppb levels. With its highly compact design, it
is used as a broadband VOC gas monitor and datalogger
for work in hazardous environments. The new RAE
patented PID sensor has an increased sensitivity down to
a few ppb, with reduced humidity interference, improved
linearity, and an easily accessible lamp and sensor.
Features are: '

| Lightweight'and Compact -

Compact and light weight (19.5 oz. with battery pack) ina
durable, rugged design.

Strong, built-in sample draw pump with stall feature
preventing liquid from flowing into the monitor.

Dependable and Accurate

* Snap-in, field replaceable NMH rechargeable battery
with smart battery charging.

»  Up to 10 hours of continuous monitoring with

rechargeable battery pack.

Alkaline battery holder supplied.

Automotive charger available.

Continuously monitors VOCs at ppb levels.

Selectable cancel and show background of VOCs. |

102 built-in correction factors from a RAE list of 250+

chemucals.

» Protective rubber boot included.

1 A WS -



GENERAL INFORMATION

o User Friendly

Large keys operable with or without gloves.

Large easy to read display with back light.

Alarm activated.

Darkness or manually activated.

Preset alarm thresholds for STEL, TWA, low and high
level peak values. Audio buzzer and flashing LED
display are activated when the limits are exceeded.

= User selectable hygiene and survey modes.

= Protected from EMI and RMI.

. Datalogging Capabilities

15,000 point datalogging storage capacity for data
download to Personal Computer (PC).

e Specifications

The ppbRAE consists of a PID with associateéd
microcomputer and electronic circuit. The unit is housed
in a rugged ABS + PC case with a backlight 1 line by 8
character dot matrix LCD and 3 keys to provide easy
user interface. '

Table 1-1. General Specifications

PPB VOC Monitor Specifications

Size 82"L x3.0"Wx 2.0"Hor
21 8cmLx7.62cmWx508cmH

Weight 19.5 oz with battery pack

Detector Photo-ionization sensor with
standard 10.6 ¢V or optional 9.8 eV
UV lamp.

Battery Rechargeable, compartmentized,
field replaceable Nickel Metal
Hydride battery pack.

Battery Charging | Up to 10 hours quick charge through
the built-in smart charger.
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Operating Hours 10 continuous hours

Display Large L.CD display, manual, auto
back light, and alarm activated.

Range, Isobutylene (calibration gas)

Resolution, &
Response Time

(too):

(-9999 ppb lppb  <5sec
10.0-99.9 ppm 0.1 ppm <5 sec
100-199 ppm Ippm  <5sec
(Note: When using a 9.8 eV lamp, the
reading may fluctuate. For more stable,
accurate results use a 10.6 eV lamp.)

Measurement ' (Isobutylene with 10.6 eV lamp)
Accuracy: £20 ppb or +10% of reading
PID Detector Easy access to lamp and sensor for

cleaning and replacement.

Correction Factors

102 built-in VOC gases

Calibration Two-point field calibration of zero
| and standard reference gas.

Background User selectable to monitor or cancel

Display background level.

Calibration Eight calibration curves, alarm

Memory limits, span values, and calibration

, date.
Robust inlet probe | Flexible 5” tubing
Large Keypads One operation key and two
programming keys.
Direct Readout Instantaneous, TWA, STEL and

peak values; battery voltage and
elapsed time.

Intrinsic Safety

UL & cUL Class 1, Division I,
Group A, B, C, D (US & Canada),
EEx 1a IIC T2 (Europe).

EM Interference

No effect when exposed to 0.43
W/em® RF interference (5 watt
transmitter at 12 inches).

| Alarm Setting

Separate preset alarm limit settings
for Low, High, STEL and TWA
alarm.
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Operating Mode Survey or Hygiene, user selectable = |
Audible Alarm | 90 dB buzzer
Visual Alarm Flashing red LED

External Alarm

Optional plug in pen size vibration
alarm.

Alarm mode

Latching or automatic reset (non-
latching).

| Datalogging

| and time.

15,000 points with time/date.
Header information include monitor
serial number, user ID, site ID, date,

Communication

Download data and upload
instrument setup from PC through -
RS-232 link to serial port. Software
compatible with Windows™ 95, 98
and NT..

Remote Control

Power On/Off and data logging
through RS-232 port.

Analog Output

Calibrated output, user selectable
full-scale range.

Sampling pump

Internal integrated flow rate 400
cc/minute

Low Flow Alarm

Auto shut off pump at low flow
condition.

Temperature 14°F to 113°F (-10°C to 40°C)

Humidity 0% to 95% relative humidity
(non-condensing)

Attachment Wrist strap




OPERATION OF ppbRAE

2. OPERATION OF ppbRAE

The ppbRAE PPB VOC Monitor has a compact design

for use as a broadband VOC gas monitor and datalogger

for work in hazardous environments. It gives real-time -
measurements while activating alarm signals whenever

the exposure exceeds preset limits. Prior to factory

shipment the ppbRAE is preset with default alarm limits

and the sensor is pre-calibrated with standard calibration

gas. However, the user should calibrate the instrument

before first use. After the monitor is fully charged and

calibrated, it is ready for immediate operation.

| Figure 2-1. ppbRAE




OPERATION OF ppbRAE

2.1 Physical D-escﬁption

The main components of the ppbRAE PPB VOC monitor
include:

e Three keys for the user to interact with the
monitor: 1 operation key and 2 programming keys
for normal operation or programming of the
monitor.

* LCD display with backlight for direct readout and
calculated measurements.

¢ Buzzer and red LED’s for alarm signaling
whenever the exposures exceed preset limits.

s ‘Wrist strap

» Charge contact for plugging directly to the
charging station

-*  Gas enfry and exit ports |

* . Serial communication port for PC interface -

* External alarm and analog output port

* Protective rubber cover



OPERATION OF ppbRAE

2.2 Keys and Display

Figure 2.2 shows the LCD display and the keypad on the
front panel of the monitor. The function of the 3 keys
during normal operation are summarized below:

Light sensor Alarm LED’s Y, Charge LED

(«[o ON ted
A ' - >,

Figure 2-2. Liquid Crystal Display and Keypad

Key | Function in Normal Operation

[MODE] Turns the power on/off and steps through
the menu items.*

[N/-] Toggles the back light on/off; negative
acknowledgement/decrement of value.

[Y/+] Starts the measurement; positive
acknowledgement/increment of value

* Press the [MODE] key momentarily to step through
menu items. To save time, press any key while a message
is scrolling to skip to the end of the message.
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2.3 Power On/Off

To turn ON the ppbRAE monitor, press the [MODE]
key for one second and release. The audio buzzer will
beep once and the air pump will turn on. The display
will show “ON!.” and then “Ver n.nn” to indicate the
unit’s current firmware version number. Displayed next
are the serial number, model number, operating mode,
current date and time, unit internal temperature, gas
selected, high, low, STEL, TWA/AVG alarm himits,
battery voltage, and shut off voltage. Also displayed are
mternal mode settings such as User mode, Alarm mode,
“datalog time remaining and log periods in the respective
order.

To turn OFF the ppbRAE monitor, press and hold the
- [MODE] key for 5 seconds. The monitor will beep once-
per second during the power-down sequence with a count
down timer showing the number of remaining seconds.
The message “Off1..” flashes on the LCD display and the

display will go blank indicating that the monitor is turned
off. '

Data protection during power off

- When the monitor is turned off, all the current real time
data including the last measured values are erased.
However, the datalog data is preserved in non-volatile
memory. Even if the battery is disconnected, the datalog
data will not be lost. While the power is off, the real
time clock will continue to operate until the battery is
completely drained (usually in four to five days without
recharging). If the battery is completely drained or is
disconnected from the monitor for more than 30 minutes,
the real time clock will be lost. In this case, the user
needs to enter the real time clock information again, as
described in Section 4, or send the clock information
from the PC clock during configuration through the PC
communication connection.
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2.4 Operation

The ppbRAE PPB VOC monitor has two operation
modes: Survey and Hygiene mode. The Survey mode
allows the user to manually start and stop the monitoring/
measuring operation and display certain exposure values.
In the Hygiene mode, the monitor runs continuously
after the monitor is turned on.

2.4.1 Survey Mode

After the monitor is turned on, it runs through the start up
menu. Then the message “Ready..” is displayed (see
figure below). At this point, the user has two options:
(1) step through the operation menu, or (2) take a
measurement.

O CD> O

Ready...

(«Puo ON &
=S
\ ‘ y,

Figure 2-3. Survey mode Ready...

Press the [MODE] key to cycle through the idle
operation menu. The PID sensor and pump are turned
off during this idle operation.

Main operation menu displays include: -

e “Ready...”

¢ Avgreading

¢ Peak reading

¢ Run time

¢ Current battery voltage and shut down voltage
s Date, time, and temperature '
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¢ Log on/off?
¢ PC communication?
e Survey, Site ID, and Gas Name

The displays are arranged in a “round robin” order:

To choose a specific display, press the [MODE] key one
or more times until the desired display appears.

I

Avg Reading

7

Peak 0.0
Cancel | ,
Background?
Run time
? - 00:00
Log i
. 08/08/99 Bat = 4.8V
10:30 < Shut Down
T=70F at=

Figure 2-4. Survey Mode Flowchart

Note: To get back to “Ready” mode from any of the above
displays, press the [MODE] key repeatedly until the “Ready”

message reappears.
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More details on the Main Operation Menu:

&

READY: The monitor is ready to take a
measurement. Press the [MODE] key to advance
to the next menu display. Or Press the [Y/+] key
to start a measurement. (Read “Taking a
Measurement” on page 2-11 for details)

AVERAGE READING: Running average since
the start of the measurement.

PEAK READING: The highest instantaneous
reading since the start of the measurement. If the
[Y/+] key 1s pressed while the peak reading is
displayed, the unit will confirm the clear of the

“peak value. If the [Y/+] key is pressed again, the

peak value will be cleared and the display will

.return to the “Ready” message or instantaneous

reading.

RUN TIME: The current measurement has been
last. . ‘

CURRENT BATTERY VOLTAGE and SHUT
DOWN VOLTAGE: The present battery voltage
1s displayed.

Note: A fully charged battery pack should show 4.8
volts or higher. When the battery voltage falls below

4.4 volts, a flashing “Bat” will appear as a warning

message. When the battery voltage falls below 4.2
volts, there are about 20-30 minutes of run time left
before the monitor tums off automatically.

DATE, TIME, and TEMPERATURE: This
menu displays the current date (month/day/year),
time (24-hour format), and internal unit
temperature in degrees Fahrenheit.

LOG ON/OFF?  Allows the user to start
datalogging of the current measurement. A

11
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superscript “L” flashes in the measurement display
when datalogging is on, '

Note: Before datalogging can be turned on, this
function must be enabled as described in Section 4.6 .4.

CANCEL BACKGROUND?: The user has the
option of reading the instantaneous data as an
incremental value from the background readings.
The count shown will be the amount detected,
minus the background. The monitor wil display
“Cancel Background?” To accept this option,
press the [Y/+] key, otherwise, press the [N/-] key
- to continue scrolling. If the background reading
has already been cancelled, a superscript  “+”
flashes in the measurement display. To reinstate
the background, scroll to where the monitor -
displays “Show Background?” and préss the [Y/+]
key. The datalog function will continue to record
values that include the background whether or not
it is shown in the instantaneous readings.

PC COMMUNICATION: Allows the user to
upload data from the ppbRAE to a Personal
Computer (PC) or send/receive configuration
mformation between a PC and the PpbRAE.
Connect the monitor to a serial port of a PC, and
start the ppbRAE application software. Press the
[Y/+] key and the L.CD displays “Pause monitor,
ok?” Press the [Y/+] key one more time, the
display shows “Comm...” The monitor is now
ready to receive commands from the PC.

CURRENT OPERATING MODE: The monitor
displays the current operating mode (e.g.
“Survey”), the site ID, the gas name and then
returns to “Ready..”

To choose a specific display, press the IMODE]
key one or more times until the desired display
appears.
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Taking a measurement:

There are two ways to start a measurement: (1)operating
in the Hygiene mode and (2) manually starting and
stopping measurement in the Survey mode. To start a
measurement in the Hygiene mode, please refer to
Section 4.7.1 on “Change Op mode.” To start a
measurement in Survey mode, the ppbRAE monitor must
first be in the “Ready...” mode. This is the mode that
the monitor normally powers up.

Measurement phases:

e Ready
s Start measurement
¢ Measurement display and datalegging
¢ Stop measurement

Ready: |
~ The ppbRAE monitor is ready to start a sample.
Start Measurement:

Press the [Y/+] key to start the measurement cycle.

Display will show the site ID and then the gas selected
for measurement. The pump will start and the reading
will be displayed.

Measurement Display and Datalog:

Instantaneous readings of the gas concentration in parts
per billion (ppb) are updated every second. A flashing
superscript “L” 1s displayed when datalogging is en.
Datalog information is saved only after one full datalog
period is completed (see Section 4.6.5).

Stop Measurement:

Press the [MODE] key and the display shows “STOP?”
Press the [N/-] key to continue measurement and the

12 A s . -
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[Y/+] key to stop the measurement and datalog the event,
The pump stops automatically when measurement is
stopped.

Automatic Increment of Site ID:

Every time a measurement is taken, the site ID will be
incremented by one automatically in the Survey mode.

Variable Alarm Signal:

During the Survey mode operation, if the measurement
exceeds’ the lower limit, the buzzer, and flashing alarm
will be activated. The frequency of the alarm is
proportional to the measurement value. When the
measurement value 1s slightly above the low alarm, the
buzzer and LED will beep and flash once a second.

When the measurement value reaches the high alarm

limit, the buzzer and LED will beep and flash 7 times per
second. '
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2.4.2 Hygiene Mode

In the Hygiene mode, the unit will continuously take
measurements, once the power is turned on. After the
initial start-up sequence displaying the current monitor
settings, the LCD continues to display the instantaneous
readings.

The Hygiene operation menu displays include:

¢ Real time readings in ppb
¢ Current TWA/Avg, STEL, and Peak values (see
Section 4.6.6)

¢ Run time

e Current battery voltage and shut down voltage

o Date, time, and temperature :

e Log on/off?

¢ (as name

* PC communication?

e Iygiene
To choose a specific display, press the [MODE] key one
or more times until the desired display appears.

Note: To get back to instantaneous reading from any of the
above displays, press the [MODE] key repeatedly until the
“XX.X ppb” display appears.

15 G ws .
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PC Comm?

x

Gas =
KOO

A

Log On/Off?

x

11/18/99
11:20
T=70F

TWA X.X

2

STEL X.X

v

Peak X.X

v

Run time

00:00
L 4

Bat = 4.8V

«

Shut Down

at= 4.2V

Figure 2-5. Hygiene Mode Flowchart




| __O-PERATI()N-OF;pprA:E

2.5 Alarm Signals

‘During each measurement period, the gas ‘concentration

““is compared with the programmed alarm limits (gas

 “concentration alarm limit settings:

Low, High, TWA,
and STEL). If the concentration exceeds any of the
preset limits, a loud buzzer and red flashing LED are
activated | 1mmedlately to warn. ‘the user of the alarm
condition.

In . addltmn the ppb-‘_f-{'-jE Wlll alarm if one of ‘the

~following conditions occurs: Battery’ vah:age falls below

a pre-set voltage level (4. 4 V), failure of the UV lamp,
the pump stalls; or when the: datalog merory 1s full.

When -the low battery alarm oceurs, ‘there will be
'approx*.lmately 20-30  minutes of operatmg ‘time
remaining. When the battery Voitage falls below 4.2V,

.;'the monitor WlH turn off autamatically

Table 2 1 Alarm Slgrial Summary

:1: ‘-Condltmn .'Alarm Ssgnal

1"Gas: exceeds “H1gh Alarm

3 beeps/ﬂashes per second
-hrmt

Gas: exceeds “Low Alarm

_ I '2:"156';3;557 ﬁa’she_s pér- ‘se.c-and
: .flu_p_l_t ' |

| Gas exceeds “TWA” limit

1 -fb'é‘eﬁfﬂésh'per3=Seéond

| Gas exceeds “STEL" limit

E‘_? _.'1 beep/ flash: per secmnd

| 3 beeps/ ﬂashes per second
_plus “Purnp message on LCD

| 3 beeps/ﬂashes pet second

1 1:P1.'llamp failure |
'_ | plus “Lamp” message on LCD - |
| Low battery 1 flash per second, 1 beep per
| minute plus “Bat” message on -

LCD a
} Memory full 1 flash per second plus “Mem”

| message-on LCD

17
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Alarm’ Slgnal Testing:

o “Under normal non- -alarm con-ditmns it is possﬂ)le to- test
. ithe ppbRAE LED and buzzer in thﬂ Speczal Diagnostic
B -Mode (see Section & for detads) s

.
i
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- Styrene
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.2 6 Preset Alarm le:ts and
- Calibration

‘The ppbRAE portable VOC monitor is 'factory calibrated

with standard calibration- gas, and is programmed with
default alarm limits. There are 102 gas settings stored in

Refer to

perform a calibration or set new alarm lzmits

S the library. Some examples of calibration and alarm
>~ limits -are shown ' below..
programming procedures . fo select a different. gas :

Section- -4 for -

“Table 2-2. Factory Cahbration and Preset Alarm ants (ppb)

- _|calGas

| Span

Low

High

T TWA

STEL "

| Isobutylene’

10,000 |

10,000

- 25,000

10,000

25,000

"1 Hexane,n-

10,000 |

50,000

75,000

50,000

75,000

100,000

150,000

100,000

150,000 |

5,000 |

1,000

2,500

500

10 000 |

'_'__;'20,00-0'

120,000 |

40,000

;Toiuene

10,000

50,000

:--:?_iio:iof,-O'OO

50,000

100,000

mel Chi@rzde

-mg.,teooi'

5,000

5,000

.1'5-.,:-010.0.

| so00]

5,000

2,000

5,000

19
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2.7 Integrated Sampiing 'PUm’p

The pprAE PPB VOC monitor includes an integrated
- sampling pump. This is a diaphragm type pump that

~ provides 450- 550 cc/minute flow rate.

- The pump turns on when a measurement is started and
.. turns off when the sample is manually stopped in the
- Survey mode or -when the umt is turned. eff from the

- Hygiene mode... Gty e

AR liquid or other objects are pulled into the nlet port” T
- filter, causing the pump to stall, the monitor will detect
" the obstruction and shut down the pump . lmmedzately
o :5T he alarm will be: activated and a flashing error message

‘Pump wﬂl be also displayed on the LCD dzsplay

The" user “needs to. acknowledge the ‘pump: shut off
~ condition- by clearing -the - obstructmn and pressing the
_[YI+] key to re-start the pump -

T he. pump stall thresheld is set.in the spec:iai D1agnost1c
":"Mode (Section 8).
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2.8 Back nght

The LCD display is equipped with an LED back light to
© -assist in reading the display under poor lighting
““conditions. Pressing and holding the [N/-] key for one
" “‘second in normal operation can turn the back light on.
~ Pressing [N/-] a second time can turn off the backlight.
“If the [N/-] key is not pressed, the back light will be
- turned off automatically after a pre-programmed time-out
 ~period to save power. In addition, the ambient light is
~=sensed and the back light will be tumed on automatically
if the ambient light is below a threshold level. The back
light is turned off automatically when the ambxent light
-exceeds the threshold level |

See Section 8 for mstructtons on how to set the light

-threshold le Vel

Nate The LED backhght consumes about 20 30% of the. total i
- average current, When the mstrument 1s 1d1e or not taking a
o measuremem '

31 M. .
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-._:-..Durmg datalogging, the pprAE Portable ¥OC monitor

Alashes a- superscript “L,” on the display to indicate that
--datalogging is enabled. The monitor stores the ‘time

. stamp, sample number, and measured gas concentration

at the end of every sample period (when data logg ing is
_enabled). In addition, the following " information is

. _’._'::"_:_:.f_g-stored users ID, site ID, serial number, last- «calibration
. ~date, and alarm limits; All data is retained (even after the
.. unit is turned off) in non-volatile memory so.that-it can.

o :.-be down loaded atalatertimetoa PC..

. :fDataieggmg event' o

'When dataleggmg 15 enabled measurement readmgs are

- _being saved _This data is stored i in “groups™ or “events.”

“Anew: event is-created and stored each time the monitor
s turned ¢ on, or-a configuration’ parameter is changed, or
dataloggmg is interrupted (e.g. communication with ‘the
PC during the Hygicne mode). Information, such as the
start time, user ID; site 1D, gas name, serial number, last
calibration date, and the alarm limits WIH be recorded.

After'an event is recorded, the unit records a. shorter form
of the data. This data contains the sample number, time
(hour/minute), and gas concentration.

s



i
£ 5

3.

::.PERATI(J)N :O'F A’CC-ES.S@RIES

OPERATION OFACCE?--!? SORIES

The accessories for the ppbRAE mclude

~.An AC Adapter (Battery Charger)

Alkaline Battery Holdér
Water Trap Filter .

Opnonal Accessories

s 6. @ é

~ Dilution Fitting ~

: Calibration Adapter S
~Calibration Regulator and F lew Con‘tmller
- Organic Vapor Zeromg K1t o
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© 3.1 Standard Kit and Accessories
1. AC Adapter (Battery Charger)

WARNING:

--.-.:"_To reduce the risk of ignition of hazardous |
|atmospheres, only recharge battery in areas’known to |

|imareas known to be non-hazardous.

~|be non-hazardous. Remove and replace battery only |

N :3‘;; Ne charger les batteries que dans emp}aﬁg_gniémz —

|designes ‘non-dangere. o

A battery charging circuit is built into ‘the ppbRAE
monitor.. It only needs a regular AC to 12 V DC adapter
{wall mount transformer) to charge the monitor.

To C‘ha:r'gfe'.;the?-ﬁaﬁﬁ'@ inside the pprAE ‘monitor:

1. Power off the monitor.

2. Connect the AC -adapter (or the optional automotive

charging adapter) to the DC jack on ppbRAE monitor.
If the unit was off, it will automatically turn on,

3. The first message displayed will be “Deep-discharge?”
The unit will ask this question three times. If the user
wants to discharge the battery pack; affirm this query
with the [Y/+] key, otherwise the unit will move on to
the charge mode directly.

4. While charging, the display message will alternate
between “Charging” and “Bat=xxV” (x.x is the
present battery voltage). The LED should be red in
color when charging.

5. When the battery is fully charged, the LED will
change from red to green and the message “Fully
charged” will appear on the display.  After the
battery is fully charged, the unit will enter the
“trickle charge” mode. In this mode, the red LED
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w111 turn on for several, seconds each mmute 10

mamtam the full charge. R

Charglng
‘ ((tDJ - ON

\ye] |mope o

A compietely dxscharged pprAE momt@r will be
““‘charged to full capacity within ‘10 hours. The battery
* will be drained slowly even if the menitor s turned off.

If the monitor -has not been. charged far 7 10 days, the

'battery voltage will be low.. 20,

The factory -supplied battery is de&gned to last for 10

- 'hours of normal -operation (no alarm, no back hght

condltion) for a new battery under the best condition.
As the: battery ‘becomes older or is subject to adverse
conditions (such as cold ambient temperature), the
battery: capacity wﬂl be rcduced szgmﬁcantiy

f:-slkaime Batte ry Holder

An alkalme battery holder is supphed with each
ppbRAE. It accepts four AA size alkaline batteries and
can be used 1n place of the Ni-MH or Ni-Cd battery pack

1o provxde approximately 12-14 hours of operation. The

adapter 1s intended to be used in emergency situations
when there is no time to charge the Ni-Cd or Ni-MH
battery pack.

25 &m -
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~To install the adapter, remove the cover of the battery
compartment. Remove the Ni-Cd or Ni-MH battery pack
from the battery “compartment -and replace ‘with “the
alkaline - battery “adapter. Replace the battery
‘compartment cover, "

" The internal charging circuit is designed to prevent
damage to alkaline batteries and. the charging circuit
. when alkaline batteries are installed inside the monitor.
~Note: The A Alkaline battery adapter supplied by RAE
- Systems.Inc. is intrinsically-safet- o S

The water trap filter is made of PTFE (Teflon®)
“membrzane with a 10-micron pore size 1o prevent water
from being sucked into- the -sensor -manifold, which
:.would - cause exténsigve..,kd'af.ma:jgé._}tg__"the monitor. ¥ will
 also remove any dust and other :particles from entering
~the monitor and prolong the:operating life of the sensor.

“To'install the water trap,31mply1nsert 1tt@ the front of
the inlet tube of the ppbRAE monitor.
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~..3.2 Optional Accessones
1. D[lutlon Fltting "

““The user may wish to install a d11ut10n ﬁttmg on the inlet

"to dilute the gas samples. One application for a-dilution

7 fitting is to measure organic gas when the concentration
- ‘exceeds the upper limit of the sensor range.

‘Make sure to set the . dilution ratio in the programmmg_
mode (see Section 4.7.9) so' that the correct gas readmg
will be displayed When the dilution ﬁttmg is: used

‘-WARNING To use'a dllutwn ﬁttmg, the user: must
‘have the monitor Jocated in a clean. atmosphere-
_-outsnde. of confined spaces ‘and use a remote -access
probe or Tvgon tubing. to measure the gas
'concentratmn msxde confmed spaces

2. Cal:bratmn Adapter

The calibration. adapter for ‘the pprAE 1s a simple 6-
inch Tygon tubmg with a metal adapter on -one end.
During cahbratlon mmply insert the metal adapter into
the regular gas. inlet probe of the ppbRAE and the tubing
to'the gas regulator on-the gas bottle.

3. C:a'flz:i;_l'lafft_liﬁﬂ ‘Regulator and Flow
Controller

The Calibration Regulator and Flow controller is used in
the ‘calibration process. 1t regulates the gas flow rate
from the Span gas cylinder into the gas inlet of the
ppbRAE monitor -during the -calibration process. The
maximum flow ‘rate allowed " by ‘the flow controller is
0.5L/min (500 cc/min.). Altematively, a Demand-flow
Regulator or a Tedlar gas bag may be used to match the
pump flow precisely.
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4. Orgam_c %‘-:apor Zeremg Kit (Charcaal
Ftlter) : | :

__:.The Orgamc Vapor Zeromg Kit is used for filtering

| . -organic air ‘contaminants that may affect the zero
_‘calibration reading. To use the Organic Vapor Zeromg

K1t szmply connect the ﬁlter to.the mlet port of the

)
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4, PROGRAMMING OF ppRAE

‘The ppbRAE Monitor is built w1th a mwrocomputer to
sprovide programming flexibility. - Authorized users can
-re-calibrate the monitor, change the alarm limits, change
“the site ID, user ID, lamp type, and real time clock, etc.

fProgramming is' menu-driven to provide intuitive -end-

" “user operation. The display shows the menu: eptlens and
the: keypad used for menu selection and data entry

876 e e . .
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41 Prog-ramming Mcde

. The pmgrammmg mode allows users to change the

.setups m the monitor, calibrate the monitor, modify the
-zsensor configuration and enter user information, etc, The
«programming mode has four menu items. Each menu

.. ..item includes several sub-menus to perform additional
- programming functions. - Appendlx A shows “a more

. -detailed menu tree structure.-

Table 4-— S
Pro gramming. Menu

: .G;a-l..xh-rat-e-/ Select Gas?

* |Change Alarm
|Limits?

| View or Change
|Change Monitor
ES‘etupﬁ

Once inside the pmgrammmg mode, ‘the LCD will
-dxspiay the first menu. Each: subsequent menu item can
be viewed by pressing the [N/4] repeatedly until the
desired menu is dlsp}ayed To enter the sub-menu of a
particular menu, press [Y14] key, the sub-menu will be
displayed.

Return to .perati@n mode: To exit the programming
mode and return to operation, press the [MODE] key
once at any of the programming menu displays.

o

e,
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A4 2 Keys for Programmmg Mode

L The three keys perform a different set of functions during
~ the programming mode as summarized below.

" Table 4-2. Keys..for Programming'Mode |

- Key | Function in Programming Mode

I | data entry mode when pressed and heid
-_-;jf-'i-.-for I second. :

| [Y[+] | -_Incre_a'se.a‘iphanumerica'l "V-alue fq-f;;dzita
| | entry or confirm (yes) foraquestion. .

| [N[.] CE | Decrease alphanumerical value for data
- -:entry or deny (n@} for a quesu@n

31
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e 43 Entering i n}to'_ F’rogrammi;mg Mode

o 1 f’;T um on the ppbRAE monitor and walt for the
© “Ready..” message or the instantaneous reading
display “xxx ppb” message displayed.

2. Press and hold down both the [N/-] and [MODE]
. keys for “three ‘seconds to .enter into the
- programming mode, ‘This delay is to prevent the
oo user from entering into the programming - mode
o o accidentally. - . “

3. The first menu‘item “Calibrate/sclect Gas?” will be
8 imultaneously to start the programming mode.
i Press the [N/-] keytoscroll fo the next-menu item |
| iﬁii_ff-.th-e-.l_rc‘);gfar_fnminzfg_ menu. .?I’ress the [YI+] key to
select the displayed menu item.
The following Sections 4.4 - 4.7 describe the details of
each menu option. -

£
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_ __4.4 Calibrate and Select Gas

- WARNING:

;_ The cahbratwn of all newly purchased RAE Systems
linstruments should be tested by exposing  the
-|'sensor(s) to known concentration calibration' gas
before the mstrument is used or put mta service.

| For maximum safety, the accuracy of the pprAE |
‘' should be checked by exposing the sensor(s) to known
-.| concentration calibration gas before each day’s'use. |

“In the first menu of the programming mode, the user can

perform’ functions such as calibration of" the ‘PPbRA
* Monitor, select default cal mem{}rles and modify -cal
' ‘5frnem0nes (see Table 4- 3) T

L ':Table 4 3. Cahbrate/Selecl Gas Sub—Menu

E

":_';Zero Cal? o
B :Span Cal? s
| Select Cal --.Memow? e
B ChangeSpanValue‘? i
-_-Mod‘ify‘-Ca‘i Memo'ry‘?;..”

““Change: Cerrecuen N -
'"-*f":Factor‘? c s

Cahbratmg the ppbRAE momtor is.d two pemt process
using “fresh- air” and the standard reference gas {also

known as-span_gas). - A “fresh air” ‘or zero ‘calibration,
~_which-contains no detectable VOC: (less than.200-ppb) or
“bottled air, is used to set the zero point for the sensor.

Then a standard reference gas that contains a known

‘concentration ‘of a given gas is used to set the second
“point of reference.

N ﬂte The span value must be set- prior to-calibrating for
fresh air-or span.
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In addition to calibrations; the first menu allows the user ”
- 1o - store calibrations - for up to -eight different
mecasurement gases. . _
o The default gas selections are as follows: .
i . Cal Memory #0... Isobutylene
CaI Memory #1 ._- ...HCX&HC
- Cal Memory #2..... Xylene
| CalMemory#...Benzene =
"~ Cal Memory #4......Styrene
~Cal Memory #5..... . Toluene

- Cal Memory #6......Vinyl Chionde |

S “Cal Memory #7......Custom

. All cal memories may be modified ‘to one of .102
- prepro grammed chemicals  or ‘to.a user-defined -custom
~ gas. In the igas library, -only the gases that can be

“detected by the installed UV lamp. will actually be
displayed. If Isobutylene in memory #0 is calibrated and
the selected gas in memory #1 to #7 is not.calibrated, the
correction factor - from  ‘the library will be used
automatically, so the reading for the selected -gas will be
correct even without calibration. If the selected gas has
been-calibrated; nocorrection factor 1s-applied.

To change a default gas toa library or custom gas, first
go to. Select. Cal Memory (Section 4:4.3) and then
procee df@MOdifyCaiMemory (Section 4.4.5) to enter
thedesiredgas.

o 441 .. Zemcah brat !n o

- This procedure determines the zero point of the sensor
calibration ‘curve. To perform a zero air calibration,
‘connect a charcoal filter from the ppbRAE inlet to a

- clean ambient air without any. detectable .contaminants,

~or-connect to a cylinder of zero grade air. Caution: most e

‘commercial zero air is tot specified-as to its 1mpurities at
ppb levels.
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“Note: The charcoal ﬁIt.er has a check box so'that usércan

~ “'mark off a box each time the filter has been used. The

~charcoal filter should be replaced after fo.u'_r--_calibratieﬁs.

... 442 Span Calibration

- "This procedure determines the second point of the sensor
+“ calibration curve for the sensor. A cylinder of standard- -
-reference gas (span gas) fitted with a 500 «cc/min. flow-
- limiting regulator or a flow-matching regulator is needed
~--to perform this procedure. - Choose the 500 ce/min.
‘regulator only because the flow rate matches: the ﬂ@w
rate of the pump inside. Alternatively, the span-gas-can
- first be filled into a Tedlar Bag. Connect the calibration
“adapter to the inlet port of the ppbRAE Monitor, and

-rconnect the tube to the regulator or Tedlar bag

;"‘-"rBefore executmg a span cahbratlon make sure the span
“value has'been set correctly (see next sub-menu)

B b ;Z-Make sure the momtor is: connected to ong -of the

span gas-sources’ descrlbed above. -

2..".}{-"%Press the | ';::;I+] key at the “Span Calé” Mt'o start 'the

x__?fthe span value of the correspondmg gas

3. The display shows “Apply gas: n@Wf"’ “Turn on-the
- -wyalve of the: span gagisupply. i vy

4 :Dlsplay shows “wait.... 30” W1thacount down timer

- showing the number of remaining. seconds while the

o monitor performs the cahbratlon

| 5 To abort the . cahbratlon press any key during the
~ count down. The display shows “Aborted!” and
return to “Span Cal?” sub-menu. -

6. When the count down timer reaches 0, the display
shows the calibrated value.

24 v . .
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:f:Note The- reading should be very close ‘to the span gas
o value. . E

. During calibration the monitor waits for an

increased signal before - startmg ‘the countdown

timer. If a minimal response is not obtained: after 35
..;seconds, the monitor displays “No Gas!™ Check
_:that the span gas valve is ony and for lamp-or sensor
- failure before trying again..

. The calibration can be started manually by pressmg
any key whlle the Apply gas now?” Screen 18
~displayed. :

.. After the span cahbratzon is- completed the display

: _?_'_'_:-ﬁwﬂl show the mf:ssage “Span: Cal Done! Tum Off

~dL

| IOTum off the ﬂow of gas Disconnect the calibration

"_':Q_adapter er Tedlar bag from. the: pprAE Monitor.

Press any key toreturn back: to. “Span GasCal?”

- 4.4. 3 Selectmg Cal Memcry

This functlon aHows the user to select one of eight
dlfferent memories “for gas ‘measurement,  The gas
-concentration reading will ‘be aut@mancaﬂy caleulated
using the - correction factor mszde the monitor and the
__;cahbrahon «datain -cal .memory #0 if the gas is not
_calibrated. The user may calibrate the selected gas for

" that memory if no automatic conversion-is wanted. The

default gas selections are llsted n Sectxon 4 4

“Select Cal Memory”” 18 the thzrd sub-menu ttem-in

~ the Calibration sub-menu. Pressmg the [Y/+] key,

the dISpIay will show “Gas =’ gas name followed

by “Mem# x?” -

Press [N/<] to scroll through all the memory
numbers and the gas selections respectively. Press
[Y1#] to-accept the displayed Cdl Memory number,
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L 3 After the [YI+] key 18 pressed the dlsplay shows

- “Save?” Press the [Y/+] key to save and proceed
... Press [N/} to discard the ently and advance to the
- next sub-menu. o

4 If the gas in a newly selected Cal Memory-;nUmber |

1s not cahibrated, the display shows “CF=x.xx”. A
_correctzon factor w1th thf: value xxx” will be

5. If the gas (}f a newly selected cal memOfy number
«has been calibrated previously, the ~display- shows---- SR

N “Last cahbrated xx/xx/xx” '

4 4 4 Changmg the Span Value

ThlS functlon allows the user to change the span values

;';of the calibration gases. .

1. “Change Span Vaiue?” is the fourth sub- ~menu 1tem'
; m the Callbratmn sub-menu..

2 -=§Press [YI+] dlsplay shows. thf: gas name and the,

- span value. - A cursor will blink at' the first d1g1t of
-the Span value. To modify the span gas- value, g0.10
~ Step 3. Otherwxse press.and hold the [MO)E] key

for-one’second to accept the previously ‘stored span
-gas value and move to'the next sub- menu

3, Starting from the left-most digit of the span - gas
~ovalue, use the [Y/+] or [N/-] keys to change the
- wdigit value and press the [MODE} key momentarﬂy
. :to advance to the next. dlgzt Repeat this process
_runtil all dlglts are entered. Press and hold the

. [MODE] for one second to exit.

“The disp'lay shows “Save?” " To accept the new
value, press the [Y/#] key.” Press the [N/-] key or
the [MODE] key to discard the ehange and move to

the next sub—"menu

277 A -
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445 Modifying the Cal Memory

w:1f the current cal memory number selected ‘is_hot-ﬁmemﬁry

o 0, users will be prompted whether to modify the settings

.. of the selected cal memory. Press [Y/+] to ‘modify ‘the
. -cal memory and [N/-] to go to the next sub-menu. o
“Once [Y/+] is pressed the LCD disp;iay will show the
-current memory number, current gas selected and prompt

_the user for acceptance of the current gas selected. Af the

" current cal memory is #0, the display will show a
~ message “Cannot modify Mem #011” |

L. Press [.N;f-] ‘to modify the gas selection if desired.
.- - Or press the [Y/+] key to skip the change of gas
* selection, and proceed to the next sub-menu.

2After _press-in_;g’jf[N/-],'themd'ispla'}:f shows'_ “Copy gas

 from library?” ‘Press [Y/+] to accept or [N/<] for the

~next sub-menu, “Enter custom gas?” -

3. In‘the “Copy gas from Aibrary” sub-menu, use the

- [Y1#] and [N/-] keys to'scroll through the selections

. inthe library. Press the [MODE] key momentarily

.. 1o select the gas. The display shows “Save?” Press

© o [YI+] tosave or [N/-] to discard the changes and
s ‘proceed to the next sub-menu. .

4. 'In the Custom gas sub-menu, the user can enter the
.. . -gas name. Press the [Y/+] or [N/-} keys to cycle
«through all 26 letters and 10 numerals. Press the
. [MODE] key momentarily to- advance to the next
~digit. ‘The flashing digit will move to the next digit
‘to the right. Repeat this process uritil all digits (up

to 8 digits) of the custom gas name is entered.
5. Press:and hold the [MODE] key for one second to
- exit'the name entry mode. The display will show
“Save?” Press [Y/+] to'save the entry, or IN/-] to

discard the changes.
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4. 4 6 Changmg the Correct:on
" Factor

- This function allows the user to change the Correction

-Factor of the standard cahbratzon gas (except for Cal

~Memory #0).

‘1.. “Change Correction Factor‘?” 18 ’the srxth sub ~menu.
/in the Calibration sub-menu.

2. :Press the [Y/+] key. The dlspiay shews the gas
" “name, then the correctlon factor

3. A cursor blinks. at- the left-mast dlglt of the
correction factor. If the user warits to- ‘modify the
“cotrection factor, go to step 3. ‘Otherwise, press and
~hold the [MODE] key for one second to accept the

| ,prevmusly stored: correctzcm factor value and return
" ita the first sub*menu of the calxbrate/select gas

'4._._.=Startmg from the left- most dlglt of the correction
factor, use the [Y/+] or [N/-] keys to- change the
digit value and press the [MODE] key momentarily

~4o advance to the next digit, the cursor will move to
- the next digit to the right. Repeat this Process: until
- all digits are- entered. Press and hold the [MODE]
N key for one second to exit.

5. The- dxsplay shows “Save‘?’ . To confirm the new
walue, ‘press the [[Y/+] key fo accept the change.
. Press-the [N/-] key or the {[MODE] key to discard
‘the change and return-to the ﬁrst sub -menu of the

- Calibrate and Sélect Gas menu:
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4 5 Changi ng Alarm | Li?'mitS

In this menu, the user can change the high and Iow a{arm

- limits, the STEL limit and the TWA limit. See Table 4-4
;f?below Press the [Y/+] key and the display shows the

current gas selected followed by the first sub-menu item

L obelow,

Tabie 4-4. Alarm Lumt Sub Menu

L ” | Change ngh Alann
S hmit? o

| Change Low At

- _.1i1m1t9 S
it ”_:%C hange STEL 11m1t"

g *‘f‘Change TWA llmrt‘?

L Scroll through the Alarm Lmnt sub =menu using the

- [N key until the display- shows the-desired Timit to
_be changed, e.g., "High limit?’ ", “STEL limit?”,etc.

2 ..-fPress the [Yl+] kf:y to select "the desueci limit. The
. display ‘shows a Alashing «cursor-on the left-most
. -_;_--‘;dxg1t of the prev;ously stored alarm limnit.

3. To modxfy this limit value use the [Xi+] or [N/}
- keys 1o change the” dlglt ‘value and press the
- [MODE] key momentarily to- advance to the next
-~ digit. The flashing digit wﬂl move -on to the next
“digit to its right. ‘Repeat this ;process until the new
-:limit- values ‘are- entered: - Press and hold the
[MODE] key for ene. secend; to exit data entry
mode.

4. If there is any change to the existing value, the
display shows “Save?” Press the [Y/+] key to
accept the new value and move to the next sub-
menu. Press the [N/-] key to discard the changes
and move tothe next sub-menu.
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454 Changmg the Lozf:?;-s Alarm Limit

- -;.:.;fiThe second sub rnenu itern ‘in the Alarm Limit su’n -menu
s ':'fallows the user to change the Low Alarm fimit, °
-.fiLCD displays “Low limit?”" * To change the Low A]arm
- limit, press the [Y/+] key, or press the [N/] key to

EE 1e

advance to the next ‘sub-menu’i m ‘Table 4-5.

1.

Press [YI+] and the display will show “a :flashing

. -cursor on the left-most dlglt of the prekusly stored

“display- shows “Save?” . Press the [Y¥
accept the new value and ‘move ‘to the next sub-
‘menu, Press.the- [Ni-] key to- d1scard thf: changes
-and move to the next sub-menu.

S ;_‘_iLow alarm hmlt

. To modlfy this hmlt va}ue use the [Yl+] or [N/-]
keys. to change the: dagIt ‘value ‘and - press the
o ;[MOIE] key momentarlly to advance to ‘the next
~+digit. The flashing digit will move on to next-digit
toits right. . Repeat this process until the'new limit
wvalues are entered. Press and hold the [MODE] key
"i':f':for one second to exit the data entry mode..

.If there are any changes to the exxstmg vaiue the

(/4] key to
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4.5.2 Changing the STEL Limit
Thzs sub-menu item allows the user to changethe STEL
limit. The display shows “STEL limit?” -
- L. Press the [Y/*] key and the display will ‘show a
flashing cursor on the left-most digit of the
-~ o previously stored STEL limit, o |
2. To modify this limit value, usc the [Y/+] or [N/4]
©  keys to change the digit value and press ‘the

o
T

_..[MODE] key niomentarily to advance to the next- -

" digit. The flashing digit will move on to the next
digit to its right. Repeat this process until the new
~limit values are entered. Press and hold the
[MODE] key for one second to exit the data entry
oamode. s e w0 s S '

3. If there are any -changes:to ‘the existing value, the
. display shows. “Save?” .. Press.the [Y/+] key to
- -accept the new. value :and move to the next sub-
~'menu, Press the [N/-] key to discard ‘the changes

: and move to the next subsmenu, -

53 Chaﬂglng t he. TWALimlt

~_This sub-menu item alibws the userto change the TWA
- limit. The LCD displays “TWA Limit?”

. lPress [le‘?‘]z'_anr(fi':'sft*h'eief_:d-%ijs:pla'y_ ‘will show a flaghing
* -+ scursor onvthe left-most digit of the previously stored
CTWA limit, o oo

2. To modify this limit wvalue, use the [Y/+] or [N/
" keys to change the digit value and press “the
- [MODE] key momentarily ‘to- advance to the next
digit. The '-.ﬂashin'g digit-will 'move on to the next
digitto its-right. Repeat this process until the new
limit. walues ‘are centered. Press and hold the
[MODE] key for one second 1o exit data entry
mode. '
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If there are any changes to the ex1stmg value the

... ~display shows “Save?” Press the [Y/+] key to
... accept the new value and move to the next sub-
.+ menu. Press the [N/-] key to discard the changes

.”:"'-and move to the next sub -menu. o
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o 4 6 V:ewmg or Changmg the ata!g |

7 The pprAE monitor calculates and stores the
" concentration and ID of each sample ‘taken. In the

~datalog sub-menu, a user can perform the tasks and
-functxons shown in Table 4- 5. T .

Datalog Sub Menu |
Table 4 5 Datalog Sub-*.‘f
j V1ew Data? -
| Clear Data?

| Change Data Period?

_i:- ‘Change Average Type?

This’ functzon allows the user to review all the datathat is
stored in the non—velatlle datalog memery

Datads: stored in:groups or “events.” Each event consists
of the event time: (hour : minute second) and
measurement values. '

For example:

'Eizﬁenft"/Lo-g' #1

[Data #1 (10/01/97 14:35:05, Avg,, 0.2 PPM, Max
14.0) |

_?fnata #2(14 35: 1@ Avg 04, Mix 11.0)

1Data #3 (14:35:15, Ave. 04, Max. 11.0) ’

] Evenl/Log #2

Data #1 (10/03/98, 07:20:30, Avg. 3.4, Max 20.0) (.

| Data #2 (07:20:40, Avg. 0.7, Max 20.0)
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: '*a*-"ﬁ_;‘{-_“VleW Data"” is the secend sub-menu 1tem mn the
. Datalog sub-menu. - Y

| f‘P1ess the [Y/+] key and the dzsplay shows “Event ”_
and “Log #1?” (see figure below). Press the. [Y/+]

~key to view the data of the displayed event. ‘Or
~press the [N/-] key to scroll to next event. If there
- -are no more events, the message “No more events!
‘Start from event #1?” will appear. . Press the [Y/+]

- .. key, the monitor will jump back to the ﬁrSt'eVen't'
Press. the [N/-] key, the momtor will remain inthe
. lastevent.

3. ..;-.Press the [Y I+] key to Teview the ﬁrst data of the

a selected event. The display shows ‘the stored data

. .including the time stamp. m hours and mmutes and
- measurement values, -

RE Log# 1 9

- Figured2. Viewing logged data.

o r Actln —— Dlsplay

Event Lag# 1?7

(1] | 08/01/99, 14:20:07, Avg, 150,
o | Max 210 -

[Y/+] | 14:20:08, Ave. 150, Max 200
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- Press the [Y+] or [N/-] keys to move forward or
backward to view other data from this event. When the
‘beginning or the end of the event is reached, the: ‘message

~ “lst data” or “End data” will appear Press the [MODE]
"'-key to exit the current event.

4 6 2 Clearmg Data o
G :S-Thzs functzon wﬂ] erase all data stored m the non- ~volatile

Nﬂte 'Thzs function does ‘nét change STEL, TWA, Peak,
-~ Minimum and un tlme values which are stored in the -
reguiar data memiory. oy

Y S CTear Data‘7” is the th1rd sub menu item in the .

__.Datak}g sub menu

2. Press the [Y/+] key to. clear the datalog memﬂl'y
. The dlsp}ay shows’ “Are you sure?”

3. ‘Press the {Y/+] key agam to confirm erasure of the
-_ =:-=-ssdatalog memery

4. Press-the {[N/-] or- [MOBE] keys to exit without

clearing -the. datalcg memory and move to the next
latalog sub-menu.

4 6 3 Changmg the Datalog Period

The datalog period can be programmed from 1 to 3,600
seconds (1 heur) |

1. “**Change Data Period?” is the fifth sub-menu item in
the Datalog sub- menu

2. ‘Pressthe [Yl+] key and the display shows “Datalog
Period = XXXX" with the lefi-most digit flashing,
where “XXXX” is the previously stored datalog
period.
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3 To modlfy thxs perzod startlng from the left-most
. digit, use the [Y/+] or [N/-] keys to change the digit.
f_value and press the [MODE] key momentarily to
v advance to the next digit. The flashing digit will -
‘move to the next digit to the right. Repeat this
sprocess ‘until all-four digits of the new period are
- entered.” Press and hold the [MODE] key for one

. "?seeond to ex1t data entry mode

4. If there 15 any change to the emstmg value the

~display will show. ‘Save?” Press. the [Yi+]) key to

accept’ the new value ‘Press the [N/-] key to- dlSCﬁI‘d
the changes then rnove to the. next sub -mentt,

4 6 4 Changmg the 'verage 'f::_f'ype

The user’ can seleet elther an Sahour Timie Welghtedj '

Average ( TWA)Y ora rurmmg Average.'_‘ ’Ihe Tunning.
average 'is simply the average of all instantaneous {1-
second) : readmgs since the. measurement was. started.
This ‘average imay -increase or decrease with “time
--dependmg on: the readmgs ‘The TWA is-a cumulative
value used. to e timate the fraction: of the 8-hour limit te
which the user has been exposed since the start of the
'-measurement ;.-é:_:~:-:_f1s wvalue can only increase or rermam
-canstant never-decrease. “Refer to ‘Technical Note 119
for more. mformatl@n on hew the TWA:'z:s alculated

1. “Change Average Type?is the mxth sub smeny in
‘the Dataleg sub “menu.

2. "-P-res-s the {Yld-] key to entef"the" function.

3. The display will show “Running Awverage?” or
“Time Weighted Average?” dependmg on the
current average type.

4. Pressthe [N/-] key to toggle between the average
types. Press the [¥/+] key to select the displayed
average type.
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- 5. If there is any change to the existing setting, the
. display shows “Save?” Press the [Y/+] key to save .

‘the change. Press the [N/-] or [MODE] keys to

ot .- discard the change and return to the first sub-menu.
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4.7 Changmg the Momtor Setup

| fSeveral monitor spemﬁc variables can be. changed 1n this
~menu. The following is a list of conﬁguration data that
-can be modified by the user. .

. _--Table 4-6. Monitor Setup S:ubQMer-;z_;u

e Change Operation Mode‘?
Change S1te ID? . ' i
Change User D%
: '-_?C'hange Alarm Mo.de"?' .
“Change User Mode‘? “
| Change Date?
J:.?___.Change Tlme‘? .
"} Change: Lamp‘?
Change { Umt‘7 o
.i-:iChange Pump Speed'7
---Change Dilution Ratio‘?
‘Change External Output'? |
| Change DACRange? |

474 Changmg Operatw
The pprAE supports two operational medes Survey

©and vaxene mode

| 'Survey made Manual start/stop of measurements and
display of certain exposure values.

Hygiene mode Automatzc measurérﬁents running and
-datalogging contmuously and calculates additional
exposure values.
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‘::""‘Change Op Mode?’_’ 1s the first sub-menu item in‘the
‘Monitor Setup menu (Table 4.7). .-

~“Press the [Y/+] key and the display shows the currerit
“user mode:; “Op Mode = current mode?”

."Press the [Y/+] key to accept the currently displayed
“operation (Op) mode. Press [N/-] to toggle to the
‘other operation modes. Press [MODE] to exit this
'sub-menu and move to- the next. momtor setup sub-

='menu

._-'When changmg Op mode from the Hyglene to the-
'.Survey, the display - shows the: additional - message

“Exit from Hygiene?” to prevent accxdentaliy exiting
from the Hyglene mode

I there is any change 1o the ems‘ung setting, the
--d1splay will. show “Save?"" Press the Yi+] key to
aceept or the [N/~] key. to dlSCﬁl‘d and ‘move to the
next sub-mﬂnu

Note: If anew Op m@de Lhange 15 saved display shows “Op .

Mode changed!!” when exiting: outof pr@grammmg mode,

472 Ghanging the Site ID

The user can enter an §-digit alphanumeric site ID in the
programming. m{)de This site ID will be included in the

sirgeh

datalog report.
“Change Site ID?” is the second sub=menu item in
- _ithe Momtor Setup menu (Table 4 -6).
2 'Press the [Yl*i“] key and the d1splay shows the
~ current site ID: “Site ID = xxxxxxx” with the left
" most: dxglt ﬂashmg o |
3. Press the [Y/i+] or: [N]-] keys to cycle through all 26

letters* and 10 numerals, Press [MODE]

‘momentarily to advance to ‘the next digit. The

cursor will move to the next digit to the right.

LT

exmhied



. PROGRAMMING OF ppbRAE

-Repeat this process until all eight digits of the new .

" “site ID are entered. Press and hold the [MODE]} key

- for one second to exit the data entry mode.

.. If there are any changes to the existing site ID, the

- display shows “Save?”  Press the [Y/+] key to
. accept the new site ID. Press the [N/-] key to
.7 discard the change and move to the next sub-menu.

~4.7.3 Changing the User ID
" The user can enter an 8-di git alphanumeric user ID in the

. programming mode. This user ID will be inctaded in the
_datalog report.

L _;_K:“Change User ID'?” is the thlrd sub-menus item the

L '__ffMomtor Setup menu.. i

© Press the IYH] key and the dispiay shows the

~eurrent-user ID: “User’ ID =xxxxxxxx” with the
left: most digit ﬂashmg

Press the [Y/+] or [N/-] keys to cycle through all 26

letters and 10 numerals. Press. [MODE]
““momentarily to~ ‘advance 10 the next dlg;t The
- flashing digit will move to'the next digit to the right.

Repeat this process until ail elght di gzts of the new

_user ID are‘entered.

. “Press and hold the [MODE] key for one second to
__exit the data entry mode. If there are any changes to
“the existing user ‘ID, the display shows “Save?”

Press the [Y/+] key to accept the new user ID. Or

press the [N/-] key to. dlscald the changes and moeve
to'the: next sub menu
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o 4. 7.4 Cha;h;ging 'the Alarm Mode

:.'.é'.‘:-.;-@Thére are two different alarm modes: 5Latciﬁeﬂ and

Autematic Reset (Auto Reset) in the pprAEthat can

I “Change Alarm Mode?” is the ".fo:urﬁfth__..sub~‘-mt3=nu

o -~ item in the Monitor Setupgm:em; (Tab.l.e-;él.%-ﬁ)'_-.----:------- :

2. Press the [Y/4] key; the display shows the current

_alarmmode. -

3. Press the [Y/+] key to accept the currently displayed
- alarm mode. Press [N/-] to-toggle to the other alarm
“mode. Press [MODE] to exit this sub-menu and

‘move to the next monitor setup sub-meny, -

e AIf 5there'=;ére"?‘?a'riy | Chan'ges to .:the. ex;jétin-g -.'se.tt-i-fng,j the

- display will show “Save?” 'Press the [Y/#] key to
- ..save the new change. Or press the [N/-] key to
. discard the change and mos ¢ 10 the next sub-menu.

. There are two different user modes: Display and
| _:f:_‘ogra_ma;:-:-}tha;{t__;'._«;:a:ngf_}-be;_._--'s}eligcted from the programming

1. ‘"fChan'gﬁe_'-’User--Mdde__‘?__’? " is the fifth sub=menu item in-

 the Monitor Setup menu (Table 4-6),:

2. Press the [Y/+] key; it;he'.____'dis.piéy shows the current

- | 3 | Press the [Yi-i-] key to acceptthecuﬂenﬂydlsplayed
~ usermode. Press [N/-] key to toggle to'the alternate

. user modes. Press [MODE] to exit this sub-menu
and move to-the next monitor setup sub-menu.

4. If'there are any changes to the existing selection, the
display shows messages “Program change” and
“Are you sure?” Press the [Y/+] key to confirm the
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chanue or press the [N/-] key to dzscard the changes-_ :
and move to the next sub-menu. -

CAUTION: If the user mode is changed to the Displaym()‘de,

 the user can no longer enter the programming “mode.
- Therefore, the user cannot change the user mode back to the )

I’mgram mode in the normal mode.

:”To restore the user mode back to the Program mode turn the
- -unit off and back on in Diagnostic mode. Next enter_the_
~ “Program mode by holding the [MODE] and [N/-] keys for

i three seconds. Enter the password at the prompt (the defaultis

" 0000).-Once program mode is entered, go to the “Change
‘Monitor Setup”/“Change User Mode" and - change the mode

= _;-_-:jfback to Program.

ik (see Section 5 3)

" An aItematxve way to change Display mode back fo Pr@gram
mode:is through the PC utlhzmg the ProRAE Suite. software

4 7 6 Changmg the Date

. ;‘-;f;The ppbRAE monitor is equlpped with-a real time. ciock-

“{RTC). The user can enter the correct date: and time: (see

~ "Section 4 7 7) for the real time:clock.

1' “Change Date‘P” is the s1xth sub -ment item in ‘the
' ‘Monitor Setup menu gt

. 2Press [YI+] and ‘the d1splay shows the current: date-
 “mm/dd/yy” with the left ‘most d1g1t of the date
-Eﬂashxng | -

3. To modlfy this value use the [Yl+] or [N/- ] keysto
change the digit value and press the [MODE] key
momentarily to advance to the next digit. The

- flashing digit ‘will move -on to the next digitto its

“fight. Repeat this process until the new date and
time - values ‘are ‘entered: Press :and hold the
[MODE] key for one’ secand to exit data entry
mode.: e : :
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“If there are any Changes to the eXis-ting"Valué, the

display shows “Save?” Press the [Y/+] key to

- accept the new value or press the [N/-] key 1o

discard the changes and move to next sub-menu.

- 4717 Changing the Time
R “To :changé the time in the RTC of the PPbRAE:

- “Change Time?” is the seventh :Sub-m'é.nu temin .
- ~the Monitor Setup menu. - =

Ty Press [Y/+] and the display shows t'hf:,s.:éi;u.rmnt‘.'timc'

in the 24-hour format “hh mm” with the left most

 digit of the time flashing, E
| T{)‘_-rmOdi.fyf-;.t'h-is.._v&lue,-_:tise& the [Y/#] or [N/-] keys to

momentarily 1o advance to the next digit. The
'ﬂashing digit will move on to the next digit to its

.+~ night. Repeat this process until the new -date and
.time values .are -entered. - ‘Press.and hold the

| [MODE] key for ~one second o exit -data entry

mode.

CIf thereare ‘any cha:i"ige:é to the -existing ‘value, the

display shows “Save?” Press the [Y/+] key to

* accept the new value. Press the [N/-] key to discard

" the change and move to the next sub-menu.

- 4.7.8 Changing the Lamp
- There are two UV lamps with different photon energies
available forthe ppbRAE: 9.8 and 10.6 €V. The user
«can select any -one of the lamps from the programming
mode. An 11.7 -eV option is ‘alse given although
currently this lamp is not recommended.
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vl “Change Lamp Typé””' is the eighth sub- menuy item

'+ in the Monitor Setup menu (Table 4-6).

2. Press the [Y/+] key, the display shews the current
PID lamp selection. | CE

3, Press the [Y/+] key to accept the currently displayed

= lamp. Press the [N/=] key to scroll through the sub-
" menu for other lamp selections. Press [MODE] to

“exit this sub-menu and return to the next: sub -menu
. in Table 4-6. |

4. If there is any change to the existing seléctiorlx_, -I:he

~display will show “Save?” Press the [Y/+] to save -
. "the new selection or press the [N/-] to discard the

e f'-gchange and return to the next sub-menu in Table 4-6.

4, 7 9 Changmg the Umts

B Table 4-7. Units Sub- Menu )

Dlsplay Unit = ppb?
| Dlsplay Unit = ug? i
' DlSplay Unit= ppm‘?

" The user can change the display and datalog units from
parts per billion (ppb), micrograms per cubic meter: (ug),
- parts: per mﬂh@n (ppm) and mllhgrams per cubic meter

{mg). |
Sl “Change Unit?” is the nmth sub menu item in the

- :Moniter Setup sub-menu.-

2 Press the [Y/+} key, the dlsplay should shew the
*current-unit © Dlspiay Unit = xz\x‘?”

3. Press [Y/+] key to accept the currently displayed
© unit. Press [N/-] key to toggl ¢ to the other units.
Press the [MODE] key to exit this sub-menu.
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- If there are any changes to the existing selectlon

- press the [Y/+] key to save the ‘change or press
[N/-] key to discard the change.

CAUTION

The correction factor in the gas library is calculated
based on “ppb” and “ppm” units. If either “ug” or

- “mg” units are selected, the built-in correction factor
library is not valid,

The Automatic range is between “ppb” and “ppm” or

“between - “ug” and “mg.”  There are no other

autumat:c conversions.

3. - When the unit name is changed from “ppb” or “ppm”

' _-}t “ug” or “mg,” calibration by using a standard

" “mg” gas is required. The same rule applies-when the
unit i is’ changed back.

| :4 7. 10 Changmg the O .utput

There are two_different external output options:: DAC

;'(Analog output) and Alarm in the: PpbRAE that can be

selected from the programming menu. The alarm output
can be used to connect to the optlonal vibration alarm

-_(v1brat0r) only. The analog outputthat represents the gas

ccncentratlon can be connected to-a.charter.

1.
Monitor Setup menu.

... Press the [Yi+] key and the dlsplay shows the
- current output option. selection: “Output = DAC?”

“Change Output?” is the tenth sub-menu item in the

output -option. - Press [N/-] to-change to the other

external option:  “Output = Alarm?”  Press

[MODE] 1o exit this sub-menu and move to the next

monitor setup sub-menu.

* If there are any changes to the existing selection,
pressing the [Y/+] key the display will show
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-~ “Save?” Then, press the [Y/+] key to save the
change or press {N/-] to go back to Step 2.

4711 ‘Changing the Pump S’Pée"

v “There are two pump speeds of appmmmately 600 ¢c/min

: “and 400 cc/min demgnated ‘as “high” “and- “Iow 7

-« respectively.

L “Change Pump Speed?” 1s the eleventh sub—menu
item m the Momtor Setup menu. -

2. Press the [Y/+] key and the d1spiay shews ‘the
© current pump speed “Pump = Low?”

23 Press the [Y/+] key to accept the currently displayed
output option. Press [N/-] to change 'ﬁto--'_:;:;he- other-
..external option: “Pump = High?” Press [MODE]
~ to exit this sub-menu and move to the next monitor
setup sub-menu. |

4, If there are any changes to the ex;stmg selection,
pressing - the [Y/+] key the display will show
“Save?” Then, -press. the [Y/+] key to save the
change or. press [N/ -1 to go back to. Step 2.

4742 Changing the DAC Range

There are three different DAC ()1g1tai to-Analog
Conversion) Tange: values available in the ppbRAE: 2,
20, and 200 ppm. The maximum 2. SV DC analog signal
output from “the unit will tepresent the tange value
chosen {(see for analog signal output connection).

1. “Change DAC Range?” is the twelfth sub-menu
item in the Monitor Setup menu.

2. Press the {Y/+] key, the display shows the current
DAC Range value: “DAC Range = 2000 pph?7”
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- Press the [Yl+] key to accept the currently displayed

.= value. Press [N/-] to scroll through the sub-menu

~ for other range values. Press [MODE] t@ exit this

~sub-menu and return to the first sub-menu- in. Table
- 4-6,

If there is any change to the exxstmg selectlon |

- pressing the [YH] key the display will show

- “Save?” Press the [Y/+] key to save the: change or
press the [N/-] key to discard and retum to ‘the first

g ‘sub-menu in Table 4- 6

48

Ex:t Programmmg Mode

_ -_.To exit programrnmg mode from the ﬁ1 st tler menu
_._-:.lievel press the [MODE} key once.

__'To exit programmmg mode frorn 2nd '[161‘ sub ~ment,
~press the [MODE] key tw1ce

| 'To return to progTammlng mode press and hold
~down b@th the {MOBE] and [N/-} keys for 3

S "seconds S
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5 COMPUTER iNTERFACE

" Each ppbRAE is shipped with a software package, calied

-+ ProRAE-Suite, and a serial computer interface cable.

This software package runs on any IBM compatiblé
_ Personal Computer (PC) under Windows 95%, Windows

- 98% Windows NT® 4.0 and later environments. It allows
. the user to configure the ppbRAE through a user-friendly
" interface and send the confi guration information from the
- PC to the ppbRAE monitor. Collected data can also be. -
~ extracted from the ppbRAE to the PC in order to perform
. «data analysis, report generation ‘or record keeping.
-+ Installation and operation of this software package “is

_descnbed in the followmg sections.
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5.1 Install ProRAE-Suite Software

... T'he ProRAE-Suite software package is available on 3.5
. setup diskettes. To install the ProRAE-Suite software,
_insert the first setup diskette into the “A” or “B” floppy

7 disk drive.  Click the Start button on the taskbar. to
- display the start menu, then click Run from the start
“* ““menu to display the Run dialog box. If the setup diskette
“ - Uisin disk drive A, type A:\Setup.exe in the Open field, as
~ shown in Figure 5-1. o

CoammHl Tune the name of a program, folder, document. or J-ﬁt_.érhet
-resource, and Windows will open tforyou - :

Press the Enter key on the keyboard or click the OK
button on the Run -dialog box to start the setup process.
1f the user chooses the default settings -in every. step of
the process, the ProRAE-Suite software will be installed
under the -default directory:  C:\Program Files\RAE
Systems Inc\ProRAE-Suite.  After the sofrware is
installed successfully, a new menu item (ProRAE-Suite)
is adds!e:d_j-tg the .-ngmm-s ‘menu.  To start the ProRAE-

Suite software, «click the Start button on the ‘taskbar to
display ‘the Start menu, click the Programs menu item
to display the Programs submenu, then -click the
ProRAE-Suite menu item to display the ProRAE-Suite
submenu. There are two submenu dtems under ‘the
ProRAE-Suite sub-menu: ProRAE-Suite and Readme,
as shown in Figure 5-2. Click the ProRAE-Suite sub-
menu item to start the ProRAE-Suite software.
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| Flgure 5 2. Start Menu

52 ic.c-nénecﬁng ipprAE to the PC

The basic kit of the ppbRAE is supplied Wit'h'éi serial
interface cable. Connect the DB-9 connector side of the
cable to the serial port of the PC, and connect, another
side of the cable to the ppbRAE monitor.

Turn on the power to the ppbRAE monitor. Press the
[MODE] key several times until the LCD shows “PC

- comm?” Press the [Y/4] key and the display shows

“Pause monitor, OK?” Press [Y/+] key to confirm and
~‘the display shows “**Comm...” to mdxcate that the
 ppbRAE monitor is ready and  waiting - for

communication with the PC. During the communication

‘session, the PC will directly control the ppbRAE monitor

' through the serial link. - There is no need for users to
- “press any keys on the pprAE mamt@r iurmg the
“'-"*commumcatlon scssmn

If no data transfer has occurred w1thm two ‘minutes, the
PPbRAE momtor will return ts the mstantaneous reading
-dlsplay B |

Note Do .‘not_--mis-_takenly ::;g{)ﬁn.éct to the parallel
portof the PC. The parallel port.isusually a 25 pin
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'. rfemale D cannectar on the back of the PC, ‘the

'serial port is usually a 25 or 9 pin male D

connector. If the serial port on the PC is.a 25-pin
connector, the user needs to use a 23 pin to 9-pin
| :*adapter n order to accept the serial cable. |

5 3 Startmg PmRAE-Su:te Software

j.-_To Start the ProRAE-Suite software, click the Start

...__.;E'button on the taskbar to display the Start menu, click
 Programs-> ProRAE- Suite-> ProRAE-Suite sub-menu |

“item to start the ProRAE-Suite software. - Figure 5-3
shows the main window of the ProRAE-Suite software

L T r—

Lo ”q""’i Bk Fman S Pomat e T . : e Varewm

Fi igure 5-3. ProRAE Smte Mam Wmdmw

’The functlons of" ProRAE-Smte software can be divided

"‘-*:mto three categories:-

Lo Conﬁguratlon of data The ProRAE Su1te software
- package has the ability to send . and receive the

--conﬁguration data from the ppbRAE ronitor as

well as edlt the conﬁguratxon data file,

.'_._‘._;.Loggmg ef data “Pata logged from thf: PpPbRAE
~ monitor is received, “displayed in multiple formats,
exported to 2 tab delimited file to be read and
‘worked wnh in conjunctmﬂ with Microsoft Excel,
ete.

T,
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S Setup Port

B Upgradmg Pro-RAE Sutte also mcludes the ability

to upgrade the datalog feature and firmware of the
ppbRAE monitor and upgrade the firmware.

There is a tool bar beneath the menu bar. The frequently

" used functions are represented i this tool bar in the form
~_ of small icons. For example, the Receive data function |
"7 in the Communication sub-menu is represented as a
small arrow with the letters “RECV.” When the mouse

cursor (a small arrow) is positioned near each.icon in the

- tool bar, a short text will also appear at the bottom: of the
~ Window to describe the function of this icon. | A

" This tool bar allows users to invoke 'a futhion
- conveniently by chckmg on the icon Wlthout going
_through the: sub menus. |

5 4 Se fﬁm Commumcatson F’ort

_'f'.'It 1s necessary to b&‘m the commumcation port on the
" ProRAE-Suite software so-that the ppbRAE monitor ¢an
~~communicate with the PC correctly. Flgure 5-4- shows
“the Setup Port dialog box. Choose the appropmate port
-according to the PC’s serial port setup. |

Please select the senal port--

F'ifé'm € com2 ooy f"ca;ﬁﬂaﬁ-j?'

AR i s

UK - ' Cancel

Figure 5-1. Setup Port Dialog Box
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~ Note: In most PC's, there are two serial ports. Make sire that

i the serial port selected in the Setup Port dialog box matches

2.0 the actual serial port connected to the ppbRAE monitor. The

- default serial port for ProRAE-Suite is COM1. If the incorrect

: " serial port is selected, an error message of “error occurred

" during serial port initialization” will appear when a user tries
% to communicate between the PC and the ppbRAE monitor.

“The ProRAE-Suite software allows the user i» e
~configuration data to, receive configuration das
and edit the configuration data from the
.. .monitor. The following sub-sections describe fi: - wiils

N of each@peration E G s e

- 5.5.1 Editing the Con figaration Data

There are ‘two- possible sources of configuration files:
- leither saved on.c compuier.or downloaded from the unit. |

& Load and review the monitor configuration. From the
.. . main menu of the ProRAE-Suite software, select the
 Receive Configuration. .. menu item - from  the
- ‘Communication dropdown menu, then click OK if the
unit is connected to the communication port:and ready.

 file: From the main menu,

select Open from the File... dropdown ‘menu, a dialog

| box -appears. - Select the “Files of type:” to Config
- Files[ *.cfg], as shown in Figure 5-5. . - .

e Load a saved configuration

__ - N - RAES
- Lookin oA PeRRESa ] @] oAl | ]
[ Drofaun _ppbRAE_VA 5. ofg o] Detaull VRAE 7640V
% [ Delauk_ppbRAE_ V103 cig - o '
Ei-_}nerau&_uaﬁuﬂ,vzm,ceg L

Ll Default_TaxiflAE_V122. cig T

| [l Detauk_UltaRAE_v230 ceg

o] Default_VRAE 7806 V110.ctg e g : i
| Feseme T *' TR

’ '-F;'ias'.of ,{y.ne;: fConf:g _F.iie.': [ r;:!,g§ - 3 ! Cancel : f(»
Figure 5-5. Open File Dialog Box

Figure 5-5
Open Dialog

Bax

- 55 | Processing the Cenfi-g.u-raﬁ;é nData
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There should be one or more configuration files in the:

... file list. Each configuration file has a file extension of

-+ “.CFG”. There is one generic ppbRAE configuration file

" supplied  with  the  ProRAE-Suite  software:

" Default ppbRAE_V##H#.CFG, where ### is the version

" number of the default configuration file. For example,

_Default ppbRAE V100.cfg means this  file is for

-~ ppbRAE monitor and its version is V1.00.  Choose a
" configuration file by highlighting the file name and press

the Enter key or click the Open button on the dialog

" box.  Once the configuration file ‘s “open, ‘the

~ configuration data is displayed in the newly opened

-+ client wmdow as shown in Figure 5-6.
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- : Flgure 5.6. Displayed conﬁguratlon data

To edlt the opened conﬁguratlon data ﬁle click the
'::Edit—)Cenhg-uratmn menu item -or the Configuration
“toolbar button to open the Edit Configuration ‘File
“~dialog box, as shown in Figure 5-7.  After completing the
- ~editing of the configuration settings, click the OK button

to close the Edit Configuration File dialog box. The

new values of the cenﬁguratlon settmgs will be reflected

1n:the: chent window., -
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Edit Comfiguration File -

araimeders ! Others }
0 - Lo Secunty Level - oo . Lo Mode i Operatar Mode

Sita W ’ C Lavel 0 no changs alowsd © Diepiay
J 7 Level 1. need password : N
o Usen JO0000G01 H & Progam

v T bevel 2 no pasiword needed

General ] Gos P

& Swavep
.P'Hyg;ic:ne
Wanm-up - Lomiod Beap ~we - Back Light - : - Eigitk from £C
Tine I Disabled Fime ot penigd : ) LB e
F&’J Sec

il Sec  Enabled I R Y .

Abgirn Made Dataiog Selaclion - Dataloyg Mode
& Ao Aeset |, M
1 Latched | M oavg
) : M Max

e Automatic statistop
. S Run TR i
LT Manus! st/ stop How Mite

C o T Patiodic stantdston - e “fa e

Power OnZera o )
- 4% Disabied Datatog bnlervat

T Enanked R g

" €7 Sohscuied stad/slop

[ o] comew | oo g

. Figure 5-7. Edit Cohﬁgufation File Dialog Box
- General Tab Page

The General tab page, which is shown in Figure 5-7,
allows the user to change the general -settings of the
configuration data: The following is the description of
cach field 4n ‘the General tab page of the Edit
Co.nﬁgu:mtiﬂn:‘-F_il'e-:'3dial-0-g:

ID: - This ':S:E_:ction sets the identification that is used
throughout the datalog process. Both editing fields, Site
and User, can hold up to eight alphanumeric letters.

. _:_'_S'ec'urifty Level: There are three levels of .-:é-:e-otiﬁijty. Use

. security level 10 provide protection against unauthorized
“changes to the ‘monitor- settings in the programming
anede. ooy s TEele laeda e Loy i

" Level 0 allows the user to enter the programming

__menu without password checking, but does not allow
_ changes to alarm limits, real time clock, correction
. factor, or user and site information, etc. The user can
| still perform calibrations. |

If Level 1 is selected, a four-digit ‘password is
required to enter the programming menu.

L,
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I Level 2 is selected, the programming menu may
. be entered without restriction. Any changes made in
the programming menu can be saved. '

.. Password: Entry to the programming menu requires the
- four-digit password to be entered 1f Level 1 is selected as
_the security level. S |

" User mode: In the Display mode, the user can view

several readings in the normal operation, but cannot enter’

-the programming menu.- In the Program mode, the user
.. can enter the programming mode to calibrate the momtor” -
__ or change various setups in the monitor.

-+ Operator Mode: There are two operator modes the user
“wican set: Hygiene and Survey. The Hygiene mode is a
~ continuous measurement mode. The Survey mode is:a
- manual start and stop measurement mode. See Chapter 2
.. for more details on the Hyglene and Survey modes.

-":-5"5Warm-up Time: This option allows the nser: t@ ch@ese |
‘the warm up tlme of the mstrument in seconds,

o Co.m__fort B.-eep. This option allows -:-.the user to.specify a

‘time interval in which the buzzer' will beep ‘once to
_remind the user that the monitor is on. If zero is-entered
- for the time interval, then the comfon beep ‘feature ‘is
| _-dlsabled |

_.:.:;;:out pcmod so that the back light wall be tumed @ff
' automatically after the time out period. -

‘Clock from PC: This option allows thee.; PC clock to be
. “downloaded to the ppbRAE monitor so that the user does
" not need to manually set the clock. in ‘the ppbRAE

'____momtor o - -

-Alarm mode ThlS optmn allows the alarm to be either
latched or auto<reset. Selecting auto-reset turns the

alarms -off -automatically when the alarm situation no
longer exists. The latched option keeps the alarms on
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o even after the alarm situation clears; the alarm- must be -
~ turned off manually by pressing the' [Y/—i-] key o
B facknow}edge the alarm situation.

-~ Power On Zero: This option allows the monitor to
" perform a fresh air calibration automatically when the
_-monitor is turned on. Care must be taken, when using
. this mode, to ensure that the monitor is in a fresh air
o environment and the umt has been warmed up when
<+ turned on. -

-------_;;::1:-;55-::.;:])3 ta"iag Interval: The datalog mterval 1S the rate at

~which datalog samples are recorded while the datalog is
* running. The units of the datalog interval are seconds.

- 'The datalog interval determines how often a new sample

1s calculated and stored to the datalog.

_f:*%Data'.]og Selection: 'lfhe:.user can choose .one or more . .
" wvalues for datalogging purposes. User can also choose to -

~«datalog the minimum, average, and maximum: Values Or
~-any combination of the threc—: values. - -

”=:-"_;i~Datalog Mode. | Thls may bf: set to e1ther of four
~:«choices: R e ey

o = With Automatlc start/stop, the dataloggmg begins
“when the monitor is . turned -on . and ends when it 1s
turned eff :

o ' W;th Manual start/stop, the datalog can begm by a

“series of key presses in the menu of normal ‘operation.
The maximum run time determines an autornatic end to
the datalog or it can be stopped manually.

E If Periodic start/stop (or daily) mode is ¢hosen, the

user must specify ‘the start-and ‘stop hour and minute.

The interval between start and stop is the period of
“time - the monitor will datalgg (at the “data logging
- period” rate).: =

= With Scheduled start/stop, all the ‘entry boxes for
year, month, day, hour and ‘minute for both start and

A
i o

)
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“stop time must be entered to specxfy when the datalog E
- 1s to occur. : :

-Run Time: If  the manuzﬂ - 'start/stop "'mdde..--.fer

" datalogging is chosen, the user needs to specify a.
- maximum run time. After the monitor has been on for.

~ the specified run time, datalogging wzll be tumed off

. automatically..

Start Time and Stop Time:' If .‘schedu!.ed __start/stop_
mode is chosen for datalogging, all entry boxes must be
““completed for start and stop year, month, day, hour and -
‘minute. The monitor must. already be turmed on. Then
‘once the start date/time is reached, the monitor will start
datalogging. ~ When the stop date/time is. reached, the
“datalogging will stop- automatically. With  periodic
~_start/stop mode, the hours and minutes are used- for the.
" datalog pened to be run each day. :

_ ‘ﬁ:;%'OK/Cancel When . the ccmﬁgurataon changes are

. .completed, click on the OK button to save the

-.;--_.:--:conﬁguratwn and return to the client window; or: click on
the Cancel button to-abort the configuration: _changes

. Gas Pa:rametersz;éﬁl Page

In the Gas Parameters tab, located behind the general

- tab page, the user can change measurement units, current

‘gas selections, cal memory selections, and the parameters

‘of the current gas. The following is the description of

ceach field in the Gas Parameters tab page of the Edit
"'-'=-C0nfiguratlon File dlalog, see Figure 5-8.

 Measurement Unit: This sectton allows the user to
- .choose -.bet\v.e:*zn___ip=azt;:ts per million (ppm), milligrams per
cubic ‘meter (mg/m3), parts  per billion: (ppb), and
micrograms per: cubzc meter: {ug/m3): as the standatd unit
of measurement -
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T Response Fastors i e
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R - Figure 5-8. Gas P_érémeters__ Tab Page

Caution:  The EITor _.messa'ge:'l *You' just changed the

- measure unit from ‘ppm/ppb’ to ‘mg/m3 or ug/m3’, please

- update the Alarm Levels fields and the Calibration Span

oAfleld! will appear When;..-i:co'nveftin-g between .nQ:n-:s'ca'I-é'b‘ic
~units..The conversion is not dorie automatically. '

Current Gas Selection: This option allows the .user to
choose the specific gas monitored. Click on the arrow at
the right of the dialog box to scroll through the selection
~of gases offered. et

“Cal Memory Selection: * There ‘are eight memory

- possibilities, numbered “Memory 0 through “Memory

*7,” that will store previous calibration settings.

"Current Parameters Gas: The current STEL, TWA,
Low,and High alarm levels are displayed in ppb units, as
well'as the calibration span; The correction factors of the
three avaliable lamps (10:6 6V, 117 eV or 9.8 eV) are
alsodisplayed. -~~~
Note: 11.7 eV lamps "are not recommended for use with the
PPORAE even though the correciion factor is available.
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~ Others Tab Page

~+In the Others tab, the user can put in a power-on-
= customized name. The name will be dlsplayed When the

“% unit is powered on.

552 Sendmg the Conﬂgurat:on Data S

to the ppbRAE

| After the ProRAE-Suit software opens the conﬁguratlon' -
* data file, the user can send the configuration settings to

. the ppbRAE monitor. To send the configuration seftings -

_to the instrument, click Communication > Send

" Config menu item or click the Send toolbar icon (right
.. arrow with “Send” letters), a message box will-appear to
_remind the user to connect the instrument to. the PC

 through the serial port. After making suré that ‘the

. instrument is connected to the PC and ready for
- eommumcatlon ehck the OK' button to start the data
~ transfer. .. Ci - : -

o After the conﬁguration information is sent succ.e;ssfurl.‘1y5 a

. “'message * box will appear to indicate that the
- “configuration sending process 13 completed Click the

OK butt(m to close the message box.

- f the cemmumcation 1s not suecessful an errpr message
~indicating that there is no response from the irstrument

~will appear. Check the cable to make sure that the
.connectors on both-ends of the cable are securely seated:
_in the sockets and the unit is set to be communication
_ready, ‘then try to-send the configuration again. [f the
-error message stillappears after repeated attempts, call
.an-authorized service center forhelp.oo o
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| 553 ~ Saving Configuration Data

- In order to save the configuration information for future

~ use click File->Save or the File->Save As menu item to
~save the opened configuration data to a file. Once the.
‘configuration file is saved on disk, it can be opened ata
.. later time for further modification or can be sent to the

" PPbRAE monitor.

554 Configuring All Settings

The user can use this function to update ‘all. the

~ configuration settings {except the iﬁstrument_’ID, serial

" number and the datalog option) in the ppbRAE monitor.
T configure all the settings in the mstrument, click the
K ~Option->Config All menu item, and a message box will

- “appear to remind the user to connect the instrument t'the

PC through the serial port. After making sure that the

instrument is connected to the PC, click the QK ‘button.

Another message ‘box will appear to warn the user that
this operation will erase all the current cenfiguration
settings in the monitor. If the user does not want this to
happen, click the Cancel butten,-otherwise click the OK
button to start the data transfer, . .~ . - |

After the information is sent successfully, a message box

. will appear to ‘indicate that the ‘sending configuration

. prOCess 18 completed: Click the “OK button to close the

- .message box. .. -

" ““Warning: The ‘Config All option is mainly used 1o restore the

“PpbRAE monitor’s default operational -settings when the
‘configuration of the unit ‘is non-recoverable and the unit is
malfunctioning. Because fhe" default' parameters are not.
normally fitto a specific unit, a user will need to re-calibrate,
re-setup the lamp, pump, and LCD contrast threshold, ete. Use
this function enly if necessary.
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5.6 Processing the Logged Data
- ProRAE-Suite allows the user to retrieve the logged data |

- from the ppbRAE monitor and display the data in many
- different formats. The user can also export the displayed

text to a tab delimited text file so that M:crosoft Excel o

.- can read it directly.

' 5.6.1 Receiving Data

+To receive logged data from the ppbRAE monitor, click
the Communication—>Receive Data menu item or click
- the Receive Data toolbar button (left arrow with “Recy”
~ letters). . A message box will appear to remind. user to
connect the mstrument to the PC through the serial port.
After making sure the instrument is connected to the PC,
‘click the OK button to start the data transfer. After the
‘data transfer is finished, a new client window is opened
__with the newly received logged data displayed. In order
to save the logged data for future use, user can click

File=>Save or the File->Save As menu 1__tem_ to save:the

“newly received logged data toa file. - =~
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”5 6. 2 View Logged Data in Text Mode

" Once the user opens a data file or receives the logged
data from the instrument, a data window appears as’
shown in Figure 5-9.
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Figure 5-9. Displayed Logged Data

“The data window is a two-pane client window, The left
pane contains atree view thatlists all the display formats
-of each event and the right pane displays the mformanon
__=accord1ng 10 the dzsplay format and the event the user
selects in the left pane. To select any display format of
any event, 'simply click the format i 1tem-on.the left pane.
To view the next event or. the prevmus event, click the
Next Event (double right arrow) or'the Prevmus Event
‘{double }eft a1Tow). toolbar buttons.  The user can also
_idrag the spl litter bar: between the left pane and the rlght
pane to the left or to the right ‘to resize ‘the pane ‘as
desu'ed

To view the data points-of a: 'specific event, click the item
representing ‘that event under the item Text Mode. For
example, click the item Event #2 on the left pane, and
the right pane displays the data points of event #2, as
shown in Figure 5-9.
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5.6.3 View STEL/TWAJ/AVG Value

- To view the STEL, TWA or AVG value of any event,
© click the event number item under the tree item
~ STEL/TWA/AVG in the left pane. The right pane
displays the STEL, TWA, and AVG value of each data
~point of that event, as shown in Figure 5-10.
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' Figure 5-10. STEL, TWA, and AVG of Logged Data -

564 " View the Summary Information

To view the summary information of any evént, such as
the peak and minimum values, click the event number
 item under the left tree item Summary (F1gure 5- 11)

B S A AL EA AR IR AN IRREAT SR )

" Tove.weou,. LolLFAL 1EHT2iD i Fu:LsEHUALL: - 09001
e VT by e T NRRRING, S .
Cs.0 Foin.s. I3 o Moo, Tobuphon, 0 Rae BLiBiiad. €0 wx
el TniEranton fruec dE 17 T 17 .
g, AL eARledNIt A4 End 4., °| EZ-199% L. ©Y
B ¥l ’
E Horo b oM Hinippl: X B TN U W B R YR WA 3
oy AN aiae Ect] S T Lt
MR ¥ ) 19000 T A0000 langn
T atae . FhINIH AT SN LIS
. THG Aew 2 10000 - .. o 1eege L ~19o0e
O b i : '
ENSN EEPUTI T |.-. [ Haw i) Aeaierkt Hax 5.‘,1.
Lok mab [asa e . thad g
i T R 40 L SR ia.
: G Lnma TmEpes DERE . it ity -
Ut mi L e S R L S LT . 121 . £33 . I“
3 1 5 T H] _ﬂ- . - N

Figure 5-11. Logged Data Summary Information
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T
o

- 5.6.5 View Logged Data in Graph' Mode

 Toview the logged data of a specific event in graph

~mode, click the event item under the tree item Graph
- Mode in the left pane, and the right pane displays the
graph of that event, as shown in Figure 5-12.
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- Figure 5-12.° Grap'h of Logged Data

o \-Select ‘graph ‘type: ‘Choose the ‘type . of data in the
.= Graph Type tab page of the Graph Settings dialog box.

. To display the Graph Settings dialog box, click
- anywhere within the right hand-side pane, then click the
 Option>Graph Settings menu item to display ‘the
.. Graph Settings dialog box. Figure 5-13 shows the
- Graph Type tab page of the Graph Settings dialog box.

Grapk Seitinis

. sl Graph ¥meziaswhﬂmg§l
el S Dot Selection - — e e S

i Rl

e + Giid Style .
e T Shouttgid . T ShowY.gikd -

: Graph e[ o B ,

| | Lo e e |
Figure 5-13. Graph Type Tab Page
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IR 1 och Settings

S G:r_e.;p.h Tyﬁc Graph Range l

~ Select graph range: Choose the value range on the x-

axis and y-axis in the Graph Range tab page of the
Graph Settings dialog box. To display the Graph
Settings dialog box, click anywhere within the right-
hand pane, then click Option=>Graph Seftings menu

.. item to display the Graph Settings dialog box. To bring
 up the Graph Range tab page, simply click the page
header of the Graph Range tab page. Figure 5-14

- shows the Graph Range tab page of the Graph Settings
-dialog box. Here, the user can choose the graph range on

the x and y-axes.

- Axis {Data Value) Range Type

P IDefc";ulL O User Defined

Data Va!ue Range (Y- axis} e oo e o e 8 s e o o _.,,_ i

Zottom Value ] N A o

SO, U U N SRRSO RV A S R NS )

TopValue o

_ XAms {Date Time) Range Type - priies s e
’ ' _ (-. De§auii o '_ f“' UserDefmed ‘

? _ ~Start T:me Max:s} f:; i omic R
eaar I Monlh } '- Da_u ! Hour: I T Miruter: i § ‘
End Time {X ams}

’Yeatl R Monlhr— Dayr.- Hour r_— Firat:

F lgure 5 14. Graph Range Tab Page

~ Yo choose the range of the y-axis, first click the User

" Defined radio button in the y-axis (Data Value) Range

" type group box, then the user can specify the top value

-+ and the bottom value in the Data Value Range (y-axis)
. groupbox. : T S

If the user selects the Defauit 'radi@?‘bjutton in the v-axis
__(Data Value) Range type group box, the ProRAE-Suite
“software will scale the range of y-axis automatically “to
cover the maximum data value inputted on: the y-axis.

- To choose the x-axis range, first clickthe User Defined

radio button in the “x-axis (Data Time) Range type
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group box; then speéify the start time fields in the Start
Time (x-axis) group box and the end time fields in the
End Time (x-axis) group box. If the Default radio

. button is selected in the x-axis (Data Time) Range

group box, ProRAE-Suite will scale the range of x-axis
automatically to cover every data point on the x-axis.

5 6 6 Exportmg the Dlsp!ayed Data
R - to aText File

:The ProRAE Suite software allows the user to. export the |
displayed text.to a tab delimited text - ﬁle so that

- ‘Microsoft Excei can read it directly. To export. the text
~displayed in the right pane to a tab delimited “text file,

~click the Option->Export Text menu item, a Save As
-dialog box is displayed. Specify the file: name in-the File
name ﬁeld then chck the Save button

. 567 Exp'foﬁing?Graphi;cé__t‘b a lee B

| -T-The: ProRAEuSuiie software alloWs_ the 'ﬁsér*to-kéxp.ont,;the

o - displayed graph to a windows bitmap (.bmp} file ‘or a
.'.'liwindows metafile (.wmf) file. To export the -displayed

graph click clicking anywhere ‘within ‘the right-hand
-pane, then click the Option—>Export Graph menu item

w7 = to display a Save As dialog box. Select the export graph
oo file type (Cbmp or .wmf) in the Save as type field, then
= specify the export file name in the File mame field.

«:Click the:Save button to close the Save As dlalog box.
~ The: newly ‘created -graph. file -contains the graph
__ dlsplayed n the right pane..

N ."_‘:‘:_5 6.8 Prmtmg the Logged Data

After viewing the data'results, the user may print the data
to-obtain a‘hard copy of the text ot ;graphics. First, click
anywhere withinthe right hand-side pane, then select the
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Flle-él’rmt menu item, or chck the Print. toolbar buttc:sn |
(a printer) to print the graphic or text data.: - '

"A printer setup dialog box will appear before the prmtmg -
starts so that the paper size, orientation, prmter type ete.
can be conﬁgured correctly

::55 6 9 Upgrade to Datalog Capabslity

To upgrade to fdataloggmg -capabil‘ity, open the ProRAE-
~-Suite software. Do not open any configuration file or -
~~data file, so the ProRAE-Suite software has no chent_
"Wmdow open, as shown in Fagure 5-15.

1R Sune SR

N
~ Figure 5-15. Main Window of Pro RAE- Sulte
"":'~Cllck the Option—>Enable Datalog menu 1tem and a

‘mswt §r o Hbah Gt ]ﬁﬁuﬂﬂm { Jrecz - Hume : Q{ usw E

~ message box will appear to remind the user to comnect

* the instrument to the PC through the serial port. After
~ making sure that the ppbRAE monitor is connected to the
PC, click the OK button to start. After the ProRAE-
~ Suite software has made successful contact to the
“instrument connected to the PC, a dlaiog box 1s
'dzsplayed asshown in Figure 5-16.
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 Figure 5-16. Enable Datalog Dialog Box

Figure 5-16 shows that the instrument’s datalog feature is
currently disabled. If the user wanis to ‘enable ‘the
datalog option, click the Enable radio button, and type
the three digit authorization code in the Authorization
Cede field, then click the OK button to close the dialog
- box. After the datalog option is changed, a message box
will appear on the screen to let the user ‘know “that the
datalog option has successfully changed.

5.6 Upgrading the Firmware
'Tb’-‘-upgrade the firmware in the ppbRAE monitor, open

'the ProRAE-Suite software. - Do not ‘Open. any

~configuration file or data file, so the ProRAE-Suite
~software has no client window open, as shown in Figure

. ~5-15. Click the Option->Load Firmware menu item; a

‘message ‘box Will.appear‘to_remin_d the user to connect
- the instrument to the PC through the serial port. After
‘making sure that the Anstrument is connected to the PC,
click the OK button. An Open dialog box is displayed,
as shown in Figure 5-17. Select the firmware file (.a07})
to be loaded into the instrument, and click the Open
button to start the loading process. After the firmware
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R leéding 1s finished, a message box will appear on the
screen to let the user know that the firmware has been

~successfully loaded into the instrument.

N R

| Lookjn | Ty V1.03 ~] .] | e i‘“_

© | 68ielh #@]Led.e =} Supergash - |
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__] Bootee. a07 - _] rte.c _] Superrae
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Fig ure 5. 17 ?':‘:':p_en:'. Firmware File"’;{iaiqg Box
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- 6. THEORY OF OPERATION o
6.1 Overview S

The ppbRAE monitor consists of a newly developed dual
channel photo-ionization  detector (PID) and an
electrodeless discharge UV lamp as the high-energy
photon source. Both channels of the detector are located
_ in the ionization chamber. As organic vapors pass by the
~__ lamp, they are photo-ionized and the ejected electrons
:""ﬁ::f_':ﬂ'j_- are detected as a current.. The first channel current .
‘primarily results from the ionized gases. - The second
‘channel current measures the ionized gases plus
- photoclectric emission of - electrons from  the: meta]
- surface, which is a function of the UV light intensity.
~ The dual channel currents can thus be: - used to
" compensate the variation: of .the Hight. intensity due ‘to
- lamp contamination and degradation. -

The dual channel structure - allows the ppbRAE to
‘determine the jonizable gas concentration accurately to:a
ppb (parts per billion) level avithout frequent calibrations,
The PID sensor detects a broad range of organic vapors.
The-standard Tamp. for the ppbRAE is 2 10.6 €V Jamp,
which yields the best resolution and sensitivity, and also
‘has the longest Jlifetime.. A lamp with ‘high photon
energies (e.g. 11.7 eV) ‘measures a greater number of
compounds, whereas ‘low photon ‘energies {e. g. 9.8 eV)
are selective for -easily ionizable: compounds such as
aromatics. However, at the current time, 11.7 eV lamps

‘donot offer enough power to be used in the ppbRAE.

The PID -s-énfsorf-fzor the PPLRAE monitor is ¢ onstructed
as a small cavity in front of the UV lamp. A diaphragm
‘pump inside the monitor continuously draws air through
the sensor and then discharges it through 2 gas eutlet port
on the side of the monitor.

A single chip microcomputer is used to control the
operation of the alarm buzzer, LED, pump and light
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“sensor. It measures the sensor readings and calculates
.the gas concentrations based on calibration to known
- standard gases. The data are stored in non-volatile
‘memory so that it can be sent to a PC for record keeping
- purposes. RS-232 transceivers provide a serial interface
" between the monitor and the serial port of a PC. An
“LCD display consisting of a single row of eight
alpha/numeric characters is used to display the readings.
“The user interacts with the memtor through three keys on
-':?the front panel keypad. JATRI

A rechargeable N1MH NlCd battery, or -an- alkalme
battery pack powers the momtor ' '

) Air outlet

| LeD display

Keypad — “}

Ruzzer [~ ~{ . Processor X

Chargel‘

PID
- ‘Sensor

_'ﬁ | Airanlet
1 probe

: ScrlaIPon | |

Light Sensor

*-F-igiire*'ﬁ#l .ppEME---s-chemaﬁ-é :D.ia-g':fam |

Note: The printed circuit board of the mcmtor is'connected to
the battery pack even if the power is turned off. Therefore, it
15 very important to disconnect ‘the battery pack before
servicing or replacing any components inside “the -monitor.
Severe damage to the printed circuit board or battery ‘may
occur if the battery pack is not discennected ‘before setvicing
the umt.
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7. MAINTENANCE
" The major maintenance items of the pprAE are !
e Battery pack | : S
¢ Sensor module :
¢ PID lamp
o Sampling pump
. Inlet connectors and filters

Note: Mamtenance should be performed by quahﬁed
personnel only s o o =

7 1 Battery Chargmg and Replacement

| -When the dlsplay shows a’ ﬂashmg message “‘Bat,” the
battery-requires recharging {see Section 3.1 for Battery

N _-charging). It 15 recommended to recharge the ppbRAE

" “monitor upon returning from fieldwork. A 'fully charged
_battery runs the monitor for 10 hours continuously. The

charging time is less than 10 hours for a fully discharged
" battery. A built-in micro-controller prevents ‘over-

charging. ‘The battery may-be replaced in the field (in-an
-area known to be non- hazardous) if required.

' ?WARNENG To reduce the risk of ignition of hazardous_
... .-atmospheres, recharge battery only in an area known to be
i non- hazardous. Remove and replace the battery - only - in
| ____;'_an area known to be non- hazardous b
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o _;iReblacihd t'he Battery Pack

Bafte‘ryi;f_(?@v'er

.:.Baﬂery i
- “‘Compartment

F lgure 7-»1 Battery Replacement

. 1 f:Tum off the power to:the: pprAE

o _Unscrew the two battery compartment SCTEwWs,
~located on the bottom of the monitor, and remove the
"~ cover. o o

- 3. Remove the battcry pack fmm the battery
- . compartment.

P 4 Place a fully charged spare battery pack inside the
7 “hattery compartment. Make sure the battery pack s
'orlented properly inside the compartment

-Close the battery cover: and tighten the two screws,

" :-Replacmq the Alkalme Battef_'y Ada ) ter

1. Insert f@ur fresh AA size alkalme battenes 1nto-the
alkaline battery holder Make sure that the polarity
of the batteries is.correct. Follow the above
procedures to replace the battery holder.

- Note: The internal charging circuit is designed to prevent
charging to dlkaline batteries.
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7.2 PID Sensor & Lamp Cleanmg l
- Replacement

The sensor module is made of several components and is
attached to the lamp-housing unit as shown in Figure 7-2.

Housing _ _
Lamp Housing

11/8" ORing

Pib Sensor _
Porus Metal Filter

Green Dust Filter

3/8” O'Ring

» Sensor Adapter

: Gas inlet Probe

Lamp Housing Cap

"“'Figure 7-2. Probe and Sensor Compbn‘enﬁis'

N '::.:’Note The cleaning procedure is not normally: necessary.
Clean the PID sensor module, the lamp :and the lamp
'housmg only when one of the following happens:

N lThe readmg s maccurate _even after
R calibration, o

2. The readmg 15 very sen51t1ve t() the molsture m
" the air. : .

3 A chemlcal hquld has been sucked into ‘the
~unit and caused damage

Use of the ‘water trap filter wﬂl help to prevent
contamination and accidents.

"To access the sensor‘components and lamp, gently
“unscrew the “lamp-housing cap, remove ‘the sensor
adapter with the gas inlet probe ‘and the metal filter
altogether. Then ‘hold the PID sensor and pull straight
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~out gently. A slight rocking metion helps ':_éase outthe

~ If the lamp does not turn on, the monitor will display an’ |

i error message (Lamp) to mdlcate replacement of the -
" lamp may be reqmred e

_- Tn clean the PID sensor:

5."'_-LPlace the entire PII3 sensor module into" GC grade.-.:-'-
_methanol. "It is highly recommended that an. ultrasound
" bath be used to clean the sensor for at least 15 mmutes
¢ Then dry the sensor thomughiy Never touch the

_electrodes of the sensor.

~ To clean lamp housing ﬂrchangethelamp

F L If the lamp is operatmnai clean the: lamp wmdow

.. surface and the lamp housmg by W;pmg it with GC

" grade methanol using..a .cotton swab. Rub in a

o ocircular motion ai maderate pressure. After cleaning,

- “hold the lamp up to light at an angle to ‘detect any

remaining film. Repeat the process until: the lamp

~window is clean. ‘Never use water solutions fo clean

“ the lamp. Dry the lamp and the lamp housing
o thoroughiy after cleaning. =~ : .

- _._;:CAUTION Never touch the wmdow surface with: ﬁngcrs or

" “anything that may leave a film. Never use. acetene OF aqueous.

' solutlons especmlly Un 11, 7eV lamps o

- 2If the lamp does not. tum on, ’remove the UV lamp

~‘from the lamp housing. Insertanew Iamp, avmdmg
s ’:?j!‘-‘..contact W1th the flat wmdow surface.

3. _.'Remstall the PID sensor module:
4..’.’"“12T1ghten the Lamp Heusmg Cap.

If the lamp type has been changed adjust the lamp
. -type setting m ‘the programming mode (Section
AT78). |

e,
s Y
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- 7.3 Sampling Pump -
* When approaching the end of the specified lifetime of " S

the pump, it will consume higher amounts of energy and
- reduce its sample draw capability significantly. When

this occurs, it is necessary to replace or rebuild the pump.

When checking the pump flow, make sure that the mlet
. connector is tight and the inlet tubing is in good
“condition. Connect a flow meter to the gas inlet probe.

"The flow rate should be above 400 cc/min when there is

Flgure'}’_z Sampling Pump ;‘L@Qatiﬁn |

I. Tumn off the ppbRAE power.

2. Open the battery cover, remove the battery pack, and
carefully unscrew the six screws to open the bottom
cover.

3. Unplug the pump from the PCB. Unscrew the two
screws that held the pump assembly to the PCB.
Disconnect the Tygon tubing that connects the pump



MAINTENANCE

~ to the gas inlet port and gas outlet port.

Insert a new pump assembly. Connect the Tygon
tubing to the gas inlet port. Plug the pump connector - |
back into the PCB and screw down the punip
assembly to the board. | SRR

Replace the bottom cover and tighten the siX ‘screws.

T Re-connect the battery pack. Replac_g_thc-ebat’tery_

“e e pack and its cover,

T
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. -'.7.4 Turning on the UV Lampff e

The UV lamp 1s made of a glass envelope and a.UV

" window on one end of the envelope. The inside of the
- lamp is filled with low-pressure gases. To turn on the

lamp, a high voltage electric field is applied from the
outside of the glass envelope. The molecules inside the -

- lamp are ionized and produce a glow discharge effect to
generate the UV light. Because this UV lamp does not =

have an electrode inside the glass envelope, it requires 2

| small amount of 1ons inside the lamp to initiate the glow__ o
2+ discharge process. e

If the UV lamp has not been used for a long pér.i.(').d':'.c)':f |

time (>1 month), it may become slightly harder to turn.

© " on. Ifsuch a condition occurs, an error message “Lai’np”
~will appear in the monitor display during the power on
«7 = sequence. This phenomenon is more significant in.0.25"7 = -

% UV lamps used ‘in ToxiRAE and MuItIRAE Plus_ .
iy Ipmducts because of the relatively small lamp size.

" To solve this problem, simply turn the monitor on and
" "off a few times and the lamp should turn on. ‘Gently
"~ shaking the monitor may also help to initiate the. glow
*discharge process. After the UV lamp is turned on for

the first time, it should be easwr to turn on the UV. lamp

the next time,

The" pprAE has a bullt n sensmg mechamsm to-
‘monitor the status: of the UV lamp. If the' UV lamp is not
‘on, the error message “Lamp wills be displayed.. If the
Jamp error: message persist, then it is necessary to further

diagnose the problem
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- It 1s possible that the UV lamp 1s actually on when the"“j_' | L
lamp error message appears. This is because with old .
UV lamps the internal threshold level to detect lamp

failure may have been shifted enough to cause a false

alarm. To eliminate such a possibility, simply check to
see that the UV lamp is actually on. This can be done
casily by removing the sensor cap and observe the glow

of the UV lamp in a dark area. The customer can also
- feed the monitor with calibration gas and observe if the

. sensor reading changes. If the reading changes
TEE significantly with the gas, the UV lamp is actually on. If

- the UV lamp is on while the error message persist, then it

© 7 1snecessary to adjust the lamp threshold. Please referto .
' “2) Adjust Lamp Failure Threshold” in Chapter 8 on

7 adjusting the threshold level for the UV lamp.”
One of the most common failure rﬁech&nism{s-zfér; the UV
. lamp is the development of a leak along the:seal of the
_glass envelope. When such a condition occurs, the lamp

will become “very ‘hard " or -impossible ‘to Sturn on.

~“Therefore, after going through the -above- diagnostic

- procedures, if the UV lamp still cannot be turned on, it is

. 'most likely that the UV lamp must be replaced.
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8. TROUBLESHOOTING

To aid the user in diagnosing the monitor, the monitor

has a special diagnostic mode that can display critical, o o

low level parameters. Section 8.1 describes the operation
of the diagnostic mode. Section 8.2 summarizes the
frequently encountered problems and suggested .
solutions. By turning on the ppbRAE monitor in
diagnostic mode and using the troubleshooting table in

E Section 8.2, the user can usually correct the prob]em
o W}thout having to return the monitor for repair. 8

WARNING: This function should be used by qualiﬁed ‘
personnel only! The diagnostic mode allows the user to
set several low-level parameters that are very critical to
. the operation of the monitor. Extra care should be taken
_ when setting these low- level parameters. If the user is not
<+ familiar with these parameters and sets them incorrectly, it

S may cause the momtor to shut down or malfunctmn :
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e 5 '8.1 | Specia'l Diagnostic Mode

" To turn on the monitor to the special diagnostic.m(')de,' :
push and hold the [Y/+] key, and then push and hold the -

[MGDE] key for at least two seconds when the monitor
1s off. After the required delay, release both keys, the

~monitor will go through the start-up sequence and
- display a “Diagnostic mode” message. At the end of the
special mode start-up, the display will show the raw
counts of sensor channel 1A. These numbers are raw.

- sensor readings without calibration.

- In Diagnostic Mode the pump and lamp are normally.on,.
*  and the user may enter Programming Mode and calibrate -
' the instrument as usual by holding the [MODE] and [N/-
~ "1 keys down simultaneously for 3 seconds. ““Once .the
* . monitor is started up in Diagnostic Mode, the user can-
. switch between Diagnostic Mode and normal -operating

‘mode by pressing and holding down the [MODE] and

[Y/4] keys simultaneously for 2 seconds.

Critical parameters ‘of = the monitor - available in

‘Diagnostic Mode are shown below.- They can be reached
by pressing the [MODE] key repeatedly umtil the desired
parameters are displayed. ' =
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" Table 8-1. Diagnostic Mode Menu

Key Action | Parameter - Display
' Raw Reading 1A (+=1X)
1B (+ = 1X)
- [MODE] Raw Reading . 10A (+=10X) .
10B (+=10X) -
AL Raw Reading 100A (+=100X) -
g o 100B (+=100X)
| [MODE] Lamp Current Lamp = 103
[MODE] Lamp Fail Level Fail =75 (+/-) .
[MODE} | Lamp Drive* Ldrv =200 (+0)F " |
IMODE} Battery Type Ni-Cd/MH /Alkaline -
[MODE] | LCD Contrast Contrast (+/-)
R * RN RN
S [MODE] Battery Duration | - Battery Duraﬁ:ﬂﬁ:”_ .
| [MODE] . | Pump Current b Pump7/7
[MODE] | PumpStallLevel . | Stall 10(+/)
[MODE] | Pump Motor drive Mdrv = 200 {+/-)* -
[MODE] | DAC Output Count | DAC=2048 (+/) |
| [MODE] Alarm Test ' Alarm (on/off)?
| [MODE] | Ambient Light Level | Lite=237
.| IMODE] | Backlight Trip Level | Trip=100(+/)
.| [MODE] | PC Comm PC Comm?

St R Normally thls setting should not be changed

# The Iamp dnve s 200 for 10.6 eV lamp and 2’70 for others.

"";';'Below 1sa brlef descrlptxon of the dlagnostm dlsplays

| _'51) Raw Sensor Readmgs

The raw sensor readings pmv&de a quick diagnosis on the

response and the sensitivity of ‘the sensor.

When zero

*gas (fresh clean air) is applied to the monitor, the raw
sensor readings typically should be between 100 and 200
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for 1A and 1B, 100 and 400 for 10A and 10B, and 300
and 3000 for 100A and 100B. If the raw reading is .
outside this range when zero gas is applied, the sensor or =~
the lamp housing may be dirty or the electronics may be

defective,

. When a specific gas is applied to the monitor, the raw
- reading should increase. If the reading does not change
- when the gas is applied, then the Sensor or Iamp may be- R

- defective.

2) Adjustlng the Lamp Fallure Threshold

Ths display cani be used to calibrate the PID lamp'ifail:u-re

. threshold.  If the lamp appears to be good but in normal
. operation, .a lamp failure message (i.e. “Lamp”) is
displayed, the lamp failure level may be settoo high.
- This level can be adjusted by using the followmg steps: -

T ) Tum the monitor off. Remove the UV lamp fr@m the

- PID sensor (see Section 7.2).

2Tum the momtor on in the SpﬁCIaf d1agnostlc mode

4 Press the [MODE] key untzl “Lamp XXX s
dlsplayed Write down thls number . dhe r.ca_,dm-g-‘

4 Press the [MODE] key one more time, “Faﬂ yyy”is
“ now displayed. - The value “yyy” 1s the: threshold

level that determines lamp failure. Anythmg below
__E_:_:__;‘_-thls level is considered a fallure

5. Push-the [YI+] or [N/-] key to Increase -or- decrease
. ithe threshold value “yyy” until it is about 10-15
- counts. above the “xxx” value. This will optimally
set the lamp failure threshold. Press the [MODE]
~key to exit this display. If the threshold value has
. _changed, a message “Save?” will appear. Press
. .[YI4] to-confirm the change, [NI-] or [MODE] keyto
_ abandon the changes.

............
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L " 6. Tumn the monitor off and replace the lamp. - (.

7. To verify the above adjustment, turn the monitor P

back on in Diagnostic Mode and press the [MODE]
key until “Lamp xxx” is displayed. Press the
[MODE] key once more so that “Fail yyy +/-” is
displayed. The lamp’s current reading “xxx” should -
be higher than the threshold value “yyy” by at least
10-15 counts. If not, the lamp may be defectlve or
very weak. S

“+ In most cases lamp failure threshold adjust 'is' ';fabt"
o required, in which case the user should press the
[MODE] key to ex1t thzs dlsplay

¢+ . 3) Lamp Dnve

" Forthe 10, 6eV lamp, use 200. For the 9 SeV and 11.7eV
" lamps, use 220 as the lamp drive value. Note that the . -
2117 eV lamp is not recommended and both 9.8 and 11.7
- will not meet the same sensztmty spemﬁcatlons as ‘the

+:10.6 eV lamp. Wes & Do

.« The ppbRAE can be powered by either 2 rechargeable
. ~¢nominal 4.8V NiMH/NiCd battery pack or an’ alkaline
. battery holder. This display shows the: type of battery
~_“currently installed in the monitor. The charger cable
. must be unplugged for a correct battery type dxsplay

o '5) Adjusting the LCD Contrast

" This display allows the user to adjust the LCD contrast.
" Press [Y/*] to increase the contrast and [N/-] key to
-decrease the contrast. The bar graph shows the current

~ LCD contrast: settmg If the display appears biank or
. very faint, press the [Y/+] key several times to increase
_"___:__':'::fthe contrast or darken the display, . | |



APPENDIX A

g Battery Duration

This display shows the run time of the last time the unit -

. powered itself off due to a low battery or was turned off
by the user. It is useful for battery life testing.

o 7) Adjusting the Pump Stali Threshold

- This display can be used to calibrate the pump stall
- threshold. If the gas inlet is blocked but the pump does
“not shut down, or the pump shuts down too easily with a
++ shight blockage, the pump stall threshold value may be
=: set too high or too low. Use the following steps to-adjust
--:the pump stall threshold. -

1. In dlagnostlc mode press the [MODE] key unt11 .
.. “Pump xxx/yyy™is displayed. This is the maximum |

*and average pump current under normal co*n‘ditions’

..f‘;:.f;Block the gas inlet and watch the pump. current \

- 7 reading increase. Write down the blocked. readmg

1If .the ‘pump current reading does not increase
significantly. (i.e. more than ten counts), then there

may be a leak in the gas inlet or the pump is weak

sor defective. Press [MODE] one more time, and
< .sthe display should show the message “Stall yyy”>

. Use the [Y/+] or [N/—] key to Increase or decrease
_the stall value until it is the average of  the

" maximum block count and the maximum idle count.

Press the [MODE] key to exit this display. If the
_ threshold value is changed, a message “Save?” will

- appear. Press [Y/+] to confirm the change N/} or
~ . |IMODE] key to abandon the changes

8) Motor Drlve

“This d1sp ay . allows the user to ad;ust the pump drive.
Normally, the user should not adjust this parameter.
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" 9) DAC Output Counts

. . The menu allows the user to check the DAC analog S
.~ output using the [Y/+] and [N/-] keys. The remote alarm -
- output signal on the serial interface cable is deselected

and the analog output signal is selected in its place. This | |
signal has a range of 0 to 2.5V in 4096 steps. The initial

© default output is 2048, or 1.25V. See Figure 8-1 for

" signal pin-out. The user can attach a voltmeter to check

the analog voltage output
" 10) Alarm Test

* This menu is used to test the monitor’s alarm generators,

- including four bright LED’s, the loud buzzer, and the
<= vibrator output signal (remote alarm).  The ‘message

“Alarm”™ is first ‘displayed followed by “On?” If the
__:.:;[Yl*i-] key is pressed at this point, the alarms will turn on
. “and the message “Off?” will appear. Press the [Y/+] key
© again to tum the alarms off. Check: extemal alarm signal
~ at connector.

' Pos 3, R.ecei"v:_e._
\ (maie, p:in) Red -

" Pos 4, Transmit'_: |
~ (male, pin) Green

-} Pos 2, Alarm/DAC

: f)'os 1, Gro'uﬁd"g_f_. _ :
(female hoie) White

.' (female hole) Black
L (fmnt view of connectm’ on: mammr)

- ':’fFlgure 8 1 _Commumcata.on/Alam Connector

o '}”) Adjusfti-n'g:': thé Back Light Thresh'ﬁi:d

“This display can be used to calibrate the Li.'."".‘D back light
on/off threshold. Use the followmg steps to adjust the

o back light threshold

1 The “Lite = xxx” message displays the present
- .ambient. light level incident on the face of the
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momtor In a brlghtly lit room, the nght readmg_-
should be above 130. = o

The user can shade the light sensor, which is Iocatec_l
at the upper left corner of the monitor, with their

2.

hand and watch the light sensor reading. The light

reading should drop to less than 100. Press the -
... IMODE] key one more time, the dlsplay should
 show the message “Trip = 100 -

3. Use the [Y/+] or [N/-] key to increase or decreaSe |
~ . the trip value until it is 100. Press [MODE] to exit
-+ this displ ay If the threshold value is changed, a’
wooomessage “Save?” will appear. Press [Y/+] to

" .confirm the change, [N/-] or [MODE] to abandon
}'the changes CE e e e

8 2 Troub!eshootmg Table

Table 8-2. Troubleshootmg Guide

Problem “ .| Possible Reasons & Seiuttons

i Cannotturnon . 3__;~,Reasq.n:5. ‘Iuscharged battery, -
~ | after chargingg--;_g_-_g o __i?defective'battery,-}mj
. | the battery el __E___:_'{';:_ﬁ‘_'::'_'_3microcomputer.han’g*up.

: --3-1801?11‘:{61‘!8 Charge or replace the

17 “obattery. Disconnect, then

...»connect the battery toreset
- the computer.-

: NQLEDW | - .'-.;;Fgaef_asaq'ns: Trigger level too low, m
: :-_‘-’?IJ::CD_S;E_b;&_‘Ck'-hght“:_.j_: G A ‘manual, defective;L'ED or
i | _ LCD back light,

| Solutions; Adjust the trigger level.

' - Verify that the back light
can be turmed on in user
“mode. Call an
authorized service center.
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Lost password

Solutions:

Warning:

~ Use the default

configuration to reset the *
password from computer.

If the default configuration
- is loaded, all the parameters |
- 'needed for setup. Including: |
* pump, lamp and LCD

= contrast threshold. Enter the

" serial number and re- o

©  calibrate.

Reading

high .0

Reasons:

- Dirty sensor module.
+Dirty water trap filter,
Excessive moisture and

. water condensation, -

" :133"0:1._ut‘;-iaﬁf:_si:'

_'.-'a-Clean the sensor: meduie and .
‘:?[amp housing. ' s

- Replace water traﬁ"ﬁlter __
- ‘Blow dry the Sensor. moduie.__--:

| Buzzer .

inoperative -

| Reasons:

"I Solutions:

-_-Bad buzzer :

~Call an authorized service
_ center. '

| mlet flow too
_1ow o

| Reasons:

. ;.pump'_diaphragm:-déi_ﬁaged_ 1

‘or has debris.

‘Flow path leaks.

Check flow path forleaks;
~ sensor module O-ring, tube

connections, Teflon tube.
compression fitting.

~Replace pump or diaphragm.
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Problem

Possible Reasons & Solutions

“Lamp”
message
during
operation

Reasons:

Solutions:

Lamp drive circuit.
Lamp threshold set too h:ggh
Weak or defective PID lamp.-

Check and reset lamp threshold,

Replace the UV lamp. | .

Full scale

measurement

in humid

environment -

Reasons:

Solutions:

. Dirty or wet sensor -

- Clean and dry the Sensor and ;

lamp housing. Use water trap filter.

. } Reading -
| abnormally.

.| Reasons: -

Incorrect calibration. Low
_sensitivity to the spet:iﬁé-_egas.
.. Weak or dirty lamp.

e ---Alrleakag:e

C ahbrate the momtor '

_Repiace the sensor.

 Clean the lamp.
- iCheck for air leaka-ge.' .

Reading an ‘.
abnormal .

| Reasons:

background~ | o

1 value

| ‘Solutions:

There is actually a small
“background gas level sensor

Zero dnft
Do a zero alr cahbratmn

:-_:(see Section 4.4.1‘)..: s

Reading =
._:jumpin-g o

: ‘around o '
| randomly N

| Reasons:

| Solutions:

Incorrect calibratiqﬁ%gas'Maiue
 Low sensitivity tocal gas.
‘Weak-or dirty lamp:
§ Axr leakage.

Calibrate the SEensor.,

Use differenta-cal gas.
Cleanor replace the lamp.

Check for air leakage.
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Probiem

Possible Reasons & Solutions

Cannot turn
off the monitor
or there are

- corrupted
“characters in
the LCD -~

- display

Reasons:

Solutions:

Microprocessor hang-up.

Disconnect and re-connect the
battery to reset computer. . %
Call an authorized service
center. ST

“Bat” message
induring -
operation

Reasons:

Solutions:

Discharged battery, = e
Recharge battery,

Excessive
pump noise or

{ noinletair .

suction .- -

Reasons:

Solutions:

Blocked inlet path.

Defective pump. . |

Check inle{_ connection.

‘Check pump.

| Calibration

{ error message |

Reasons:

‘Solutions:

* No standard gas mput .
W, weak PID lamp.

U, unit zeroed with gas present.. '-

Make sure Staﬂdardgas floiws

" into monitor, |
-~ Zero sensor:& recalibrate,

replace lamp. =~ . -
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QUICK REFERENCE_ GUI‘DE

PROGRAMMING MODE

..--"5Calibrate/select Gas?

Fresh air cal?

Span cal?

Select cal memory?
Change span value?

- Modify cal memory?
Change correction factor?

Change alarm l:mlts" i
T High limie?
- Lowlimit? ..
| STEL Limit?
CTWA limit?

& i_-séfW/Ch ange datalog?’
| View Data? |
Clear Data?- ,
Change Data Period?
Change Average Type? |

| "-Change menitor setup?

| ‘Change Op mode"
~'Change Site ID?

.| Change- User I_D_? :
o ~Change Aiarm;._Mﬁdé‘?
| “Change User Mode?

| ‘Change Date? -

| ‘Change Time? "

{ ‘Change Lamp?

| “Change Unit? |
| Change Pump Speed? : _

| Change Output? ! C
|_Change DAC Range? '

et
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EXPENDABLE AND REPLACEMENT PART

LIST

The replacement part number of the standard
expendables and common repair parts are hsted hl the

table below:

Table B-1

=i Part Number

Part Description

000-5001-000

ProRAE-Suite software - -

1 002-3008-000

Organic vapor zero kit

002-3011-000

Regulator with adapter

008-3003-000

Computer interface cable’

1 011-2011-600

Lamp housing shield

1011-2027-000

| Lamp housing cap

~ 1 011-3006-000

Filter and O-ring

- 1012-3009-000

Air outlet adapter

" [012:3051-000

NiMH battery pack

1012-3052-000

Battery adapter

~ [017-3012-000

Inlet probe

[025-3000-000

Hard transport case

1 025-3042-000

Rubber boot

| 025-4001

ppbRAE manual

¥, 10.6 eV electrodeless UV 1amp!'_ |

050-0001-000

15", 11.7 eV electrodeless UV lamp -

 [050-0020-000

7, 9.8 eV electrodeless UV lamp

| 081-0004-000

Charcoal filter, 6 pk

1 081-0008-000

' Tool kit

o 300-0012-170

Pump

| 411-0018-037

-Tygon tubing, 1/8” diameter ms1de

{430-0014-001

O-ring, 4" diameter inside

| 1430-0025-001

O-ring, 3/8” diameter inside .

- 500-0036-000

Batter charger, 110VAC, 12VDC

-600-0069-000 « -

10 ppm isobutylene
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APPENDIX C

RAE SYSTEMS TECHNICAL NOTES

TN-102 Facts About PID Measurement
TN-103 External Datalogger Interface to MmeAE PID
TN-104 Partial List of lonization Potentials '

- TN-105 MiniRAE PID Battery Characteristics |
“TN-106 Correction Factors, lonization Potentaals and

Calibration Characteristics

_T.TN 108 MiniRAE PLUS PGM-76 and 76IS ProRAE 76

Software Upgrade for PGM-75

_TN-109 MiniRAE Professional PID Zero Drift
TN-112 MiniRAE PLUS Datalogger Data Conversron to

Microsoft Excel version 5.0

.TN-113 Calibration Procedures for ModuRAE PDM 1DA
“TN-114 ToxiRAE Sensor Specifications

TN-115 ToxiRAE Toxic Gas Monitor (PGM-35) at. a Glance
~TN-116 ToxiRAE Oxygen Monitor (PGM-36) at a: Glance
~TN- 117 ToxiRAE Combustlble Gas Monitor (PGM 37) ata

-Glance

_TN-118 Use of RAE PIDs for Soil Headspace Measurements
: TN 119 Calculation of STEL, TWA, Min., Max ,and Average

Values for ToxiRAE PtD

: '-TN 120 Measuring Correction Factors for Volatile: Compounds

" with MiniRAE 7 and ToxiRAE PiDs

"TN 121 CO Sensor Cross- -Sensitivity and Removal with

Charcoal Filter

“TN-122 MiniRAE Compliance with EPA Method 21

TN-123 Diagnostic Modes for RAE lnstruments

TN 124 PID Lamp Characteristics
.TN 125 Creating Custom Correctlon Factors and GasNames

for the ToxiRAE PID

‘ '_;TN 126 interchangeability of Sensors in PGM 35.and PGM-50

TN- 127 Benzene-Specific Measurements in Petroleum
- Hydrocarbons using the UltraRAE

TN-128 ToxiRAE PID Communications Problems

TN-130: Setting Alarm Limits for Mixtures

TN-131 Verifying and Fixing: Gas Alarm Limits
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TN-132 Upgrading RAE Instruments Firmware

TN-133 Methylene Chloride-Specific Measurements us:ng the | o

UltraRAE .
TN-134 UltraRAE Bar Code Reader Patterns an Adjustments | S
TN-135 UltraRAE Firmware & Tube Data Upgrade . e

Procedures
TN-136 UltraRAE Operatlons Tips

~ TN-137 Exiting Diagnostic Mode for ToxiRAE LEL
. TN-138 RAE System Year 2000 Compliance

TN-139 UltraRAE Communication with NT
TN-140 Extension Tubing Volume and Delay Time

- TN-141 MultiRAE Remote Control Functions

TN-142 MiniRAE 2000 Preprogrammed Compound Library

- TN-143 Accuracy Comparisons of Gas Detection Tubes
~TN-144 Handling LEL Sensor Poisoning o
*.;fi_fTN 145 Proper Care of Nickel Cadmium Battery Packs .
“TN-146 Turning On UV Lamps in a PID Monitor -
' TN-147 UttraRAE: Butadiene Specific Monitor
~“TN-148 Measurement of Phosphine (PHs) by PID in the Food

Storage industry
TN-149 PGM-30 UV Lamp Care

- TN-150 Understanding the ppbRAE S

" TN-151 Electrochemical Sensor Replacement and Mamtenance
- TN-152 Effects of Operating Conditions on Oxygen Sensors

- TN-153 TC Sensor Applications and Correctlon Factors

" TN-154 SampleRAE Correction Factors .

“TN-155 2-Year Oxygen Sensor Installation and Cahbrataon

- TN-156 Correction Factors for Combustible Gas (LEL) Sensors
" TN-157 Moisture Exchange Tubes for Humldlty Control of Test

Gases

_'__TN 158 Conversion of P!D Readmgs to Methane Equ;valent

- Response
TN-159 Nerve Agent Measurements by PID
TN-160 Upgrading MultiRAE/QRAE Ni-Cd Battery Pack

See Appendix E on how to obtain Technical Notes

ENPR A
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APPENDIX D

RAE SYSTEMS APPLICATION NOTES

AP-200
AP-201
AP-202
AP-203
- AP-204
AP-205
AP-206
Space
- AP-207
AP-208
AP-209

© AP-211
“AP-212
AP-213
AP-214
. AP-215
AP-216
- AP-217
“ AP-218

Checks

AP-219
AP-220
. AP-221

AP-222

_::,;AP 223
AP-224

- AP-210

PIDs and Aircraft Wing-tank Entry
Measuring Ammonia (NH;) with PiDs _
ABCs of Gases in Industry -
PID as a Hazmat Response Tool |
Pulp & Paper: Measuring Turpentine & CIO;
Measuring Heat Transfer Fluids with a-PID
Guide to Atmospheric Testing in a Confined

PiDs as an Arson Investlgatlon Tool
HAZMAT User List o '
UltraRAE User List .

North American RAE User List

PIDs for Continuous Monitoring of VOCS

PIDs for indoor Air Quality

ModuRAE PID Configuration and Appitcations
Environmental Applications for PIDs .

Gas Detection in the Marine Industry
Weapons of Mass Destruction

Confined Spaces in the Construction Industry
Lengthening the Interval Between Calibration

Using PIDs for 10% of LEL Decisions
Using PIDs in Clan Lab !nvestigatlons

PIDs for Exposure Risk in‘Unknown
. Environments

CO.& Natura! Gas Detectton for Fire Department
Engine Companies

pPpbRAE User List .

Understandmg the CDRAE and sts Appfscations

See Appendix E-on’'how to abtain Application'Notes.



. Telephone: 408-752.0;

Fax: 408-752-0724

Toll Free Numbers

Instr mmﬁ ::aai es: 877-RAE-CUSTomer 723 2878,
“‘Z%’"-@ca::?mélmé Service: 888-RAE-4800 (723-4800

Tube Sales: 888-RAE-Tube (723-8823)
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METHANE ALARM REPORT/UNINTENTIONAL SYSTEM SHUT-DOWN FORM

Date: Time:

Personnel:

Location of Elevated
Methane/Reason for
Shut-Down:

Description of Actions

Signature:
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Appendix E, Page 1 of 1

EA Engineering, Science, and Technology, Inc. August 2007
APPENDIX E: TECHNICAL ASSISTANCE CONTACTS
Technical Subject Name Telephone No.

0&M

SSD and Methane Monitoring System

City of Providence Environmental
Consultant - EA Engineering, Science,
and Technology, Inc. — Peter Grivers

401-736-3440,
Ext. 216 or 401-
935-5080

City of Providence General Contractor —
H.V. Collins — Patrick Collins

401-421-4080

Electrical Subcontractor — Aladdin
Electric — Henry Kanzerski

401-272-8450

Mechanical Subcontractor — Aero
Mechanical — John Cronin

401-751-8880

Methane Monitoring System Supplier
and Technical Assistance — DOD
Technologies, Inc. — Frank Gambino

815-788-5200

City of Providence — Facility Services
Contractor — Aramark Education —
Richard Ormsby

401-278-2855

Monitoring Equipment Rental Supplier,
U.S. Environmental Rental

888-550-8100

RIDEM Regulatory Compliance

City of Providence Environmental
Consultant - EA Engineering, Science,
and Technology, Inc. — Peter Grivers

401-736-3440,
Ext. 216 or 401-
935-5080

RIDEM Contact — Joseph Martella Il
RIDEM - Office of Waste Management
235 Promenade Street

Providence, RI 02908-5767

401-222-2797,
ext. 7109

Adelaide High School
Providence, Rhode Island

Operation and Maintenance Manual



