
GROUND WATER CONSULTANTS, INC.
 

WORKPLAN FOR
 
INSTALLA1TON OF ALARMS AND
 

GAS MIGRATION SYSTEM,
 
OPERATION AND MAINTENANCE
 

AND EMERGENCY CONTINGENCY PLAN
 

SUBMITTED: MARCH 31, 1993
 
REVISED: SEPTEMBER 7, 1993
 

Prepared by:
 

Ground Water Consultants, Inc.
 
Beverly, MA
 

14 OLD TO\A/N ROAD • BEVERLY. MA O1915 • 5OO/921-154O • TELECOPIER 508/982-3245 



TABLE OF CONTENTS
 

1.0 PROJECT WORK PLAN DESCRIPTION 1
 

2.0 PROJECT WORKPLAN 1
 

2.2 278 & 349 ROSE HILL ROAD 1
 

2.2.1 Methane Detection System . . . . . 1
 

30 OPERATION, MAINTENANCE AND RESPONSIBILITY PLAN 3
 

4  0 CONTINGENCY PLAN AND ALARM RESPONSE ACTION 4
 

50 OPERATION COST REIMBURSEMENTS 6
 

APPENDIX


APPENDIX


APPENDIX


 A - Component Specifications, Guidelines, and Calibration Documents 

B - Maintenance & Calibration Form 
Alarm Reporting Contacts 

C - Incident Response Sheet 



1.0 PROJECT WORK PLAN DESCRIPTION 

The following project involves the design, implementation and maintenance of two landfill 
gas monitoring systems at residential dwellings adjacent to the Rose Hill Regional Landfill 
Superfund Site in South Kingstown, Rhode Island. The address of the dwellings of concern 
are 278 and 349 Rose Hill Road. Rose Hill Road trends in a north south direction adjacent to 
the western edge of the landfill. 

The monitoring systems have been designed to detect the presence of landfill gases within the 
basements of the residential dwellings. In addition, gas detectors will provide early warnings 
by monitoring for the presence of landfill derived gases in the soils, exterior to the basements 
walls, between the 278 and 349 Rose Hill Road dwellings and the Rose Hill Landfill. The 
gas monitoring systems will be installed by Geological Field Services, Inc., PEMCO and the 
Town of South Kingstown. 

2.0 PROJECT WORK PLAN 

The proposed monitoring systems has been designed in accordance with the specifications 
established in the Environmental Protection Agency's (EPA) letter to the Towns of South 
Kingstown and Narragansett, dated January 16, 1992, the Draft Unilateral Administrative 
Order for Action at the Rose Hill Regional Landfill Superfund Site date March 4, 1993 and 
preliminary comments of draft Work Plan, O&M Plan and Contingency Plan dated March 22, 
1993. The system has been designed to provide adequate protection from hazardous 
conditions that may arise from the potential migration of methane gas from the Rose Hill 
Landfill. 

2.1 278 & 349 ROSE HILL ROAD 

At both of these locations the health and safety concern is for the elevated levels of vinyl 
chloride that have been detected in the landfill gases. Because lower concentrations of 
landfill gas may contain concentration levels of vinyl chloride above the 0.01 ppm action 
level, the methane detection system has been designed to be installed between the dwellings 
and the landfill as well as in the basements. 

2.1.1 Methane Detection System 

The methane detection systems to be installed at 278 and 349 Rose Hill Road will be 
equipped with two sensors to detect methane gas. A sensor will be install in each basement 
and another in the soils surrounding the basements. The exterior sensor (Sierra Model 4100
30) will detect the presence of methane at concentrations as low as 50 ppm in the soils 
providing an early warning system to the residents. Based upon telephone conversations with 
EPA a back-up sensor will be installed in the basement area of each dwelling. This second 
sensor (Sierra Model 2001-10) is an amendment to the detection systems that is not specified 
in the January 16, 1992 letter. 
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The system will be calibrated to provide and audible alarm to warn the residents of the 
presence of methane gas equal to or in excess of 2% of the lower explosion limit (LEL) 
outside of the basement wall and 2% inside the basement area. In addition, a strip chart 
recorder, with a maximum scale of 5% of the LEL, will be utilized to continuously record the 
levels detected by the exterior sensor. Each system will consist of the following components: 

Sierra Monitor Corp. Model 4011-00 Single Channel Controller with Digital 
Display, 

Sierra Monitor Corp. Model 4100-30 Combustible Gas Sensor with a range of 
50-5,000 ppm, 

Rustrak 2" Strip Chart Recorder 

Sierra Monitor Corp. Combustible Gas Alarm Sensor, Model 2001-10, 

2 Remote Audible Alarm 

* For additional component information see Appendix A. 

The exterior sensors will be slide mounted in a six inch PVC pipe set approximately 2 feet 
below the basement floor elevation to a depth of approximately 6 feet below grade. The PVC 
pipe will be slotted to provide communication with the surrounding soils, and fitted with a 
water tight cap. Each sensor module will be slide mounted, pointing downwards, with an 
inverse trap to reduce moisture from accumulating in the sensor. Each sensor will be 
calibrated in accordance the factory specifications and coupled to a panel mounted controller 
located in the basement. The cable hole in the foundation wall will be sealed upon 
installation. An audible alarm will sound if methane concentrations of 2% or more on the 
outside of the foundations are detected. The interior sensors will be mounted on the ceiling 
in a location where gasses may accumulate and will be calibrated in accordance the factory's 
specifications. An alarm level of 2% of the LEL will be set at the time of calibration. Once 
either sensors is tripped, an alarm will sound until a reset button is pushed. In this way, 
should the alarm go off while the residents are not in the building they will be warned upon 
entry. 

The detections systems will not be outfitted with a backup battery power as approved of by 
EPA. 



3.0 OPERATION, MAINTENANCE AND RESPONSIBILITY PLAN 

During the operational life of gas detection systems monthly inspections and servicing shall 
be performed the Town of Kingstown's Pre-Treatment Coordinator (Mr. Peter Bates). This 
person shall be trained by a manufacturer's representative to perform the necessary tasks. A 
visual inspection of the systems will be conductive to determine the condition of each and a 
Maintenance Form (Appendix B) shall be completed during each inspection. In general each 
component of the systems will be inspected to determine its individual condition and 
functionality in order to determine the overall condition of the system. The systems will be 
inspected for excess moisture, leakage, corrosion, accurate recordings, indication of system 
malfunctions recorded on strip charts, alarm and recording functions will be tested and the 
systems will be recalibrated in accordance with the approved frequency. All calibration 
activities will be recorded on the Maintenance Forms. Should any defects be observed the 
appropriate contacts shall be notified, and repairs shall be performed within two weeks of 
notification. Appendix B also contains the names and telephone numbers of the appropriate 
contact persons. 

During the monthly inspections strip charts will be changed and systems recalibrated. A 
calibration gas delivery system with three calibration gases (zero air, 2% LEL, and 5% LEL) 
will provided with the detection systems. Each of the sensors and alarms will be calibrated 
monthly in accordance with the factory specifications. Prior to calibration the strip charts will 
be replaced. The calibration set points will be marked clearly on each strip chart and labeled 
with the appropriate concentration. These calibration marks will then be used to calculate the 
concentrations of any peaks recorded during the month that follows. 

The strip charts from each location will be reviewed at the time that they are changed. If 
methane levels are observed as having been detected at levels greater than 100 ppm the EPA 
and Rhode Island DEM contacts, listed below, shall be verbally notified and copies of the 
strip chart(s) in question shall be forwarded no latter than the next business day. Quarterly 
summaries of the results of the monitoring system shall also be submitted to following agency 
contacts within 30 days of receiving the data. 

Mr. David Newton,RPM Mr. Dean Tagliaferro 
EPA Region I EPA Region I 
Canal Street 60 Westview Street 
Boston, MA 02203 Lexington, MA 02173 
(617) 573-9612 (617) 860-4625 

Mr. Stephen A. Alfred Mr. Mark Dennen 
Town Manager Department of Environmental Management 
Town Hall  180 High Street Division of Air and Hazardous Material 
South Kingstown, RI 02879 Providence, RI 02903 
(401) 789-9331 (401) 277-2808 



4.0 CONTINGENCY PLAN AND ALARM RESPONSE ACTION 

In the event that methane concentrations within the basement area exceeds the alarm set 
point of 1000 ppm or 2% of the LEL an audible alarm (Alarm I) will sound. Should this 
event occur, the residents have been instructed to follow the instructions provided to them 
(Appendix C). They will be requested to call the South Kingstown Police Department 
dispatcher at 911 and request assistance from the Union Fire District. The residents will 
report the incident and request assistance from the Union Fire District and then evacuate the 
building leaving the doors and windows open to assist the ventilation the building. The 
appropriate fire department personnel will be advised as to the location of the detection 
system and will respond in accordance with the procedure outline in the South Kingstown 
Police Department memorandum dated May 18, 1993. Fire department personnel will reset 
the alarm trigger mechanism for the residents. In this manner only persons trained in 
personnel protection will enter the basement areas once the alarm has been sounded. Each 
resident will be provided with several emergency telephone number stickers to place on the 
alarms and on their telephones. The Union Fire District will be provided a copy of system 
operating instructions. 

The fire department personnel will be responsible for responding to an Alarm I sounding. 
They will follow standard operating procedures for clearing a potentially combustible 
atmosphere. Once the building has been properly ventilated the alarm reset button will be 
reset. Residents will be allowed to reoccupy the building when no combustible gasses are 
detected. Should the event last longer than 1 hour the Town will provide temporary lodging 
for the residents. Should an Alarm I level be exceeded four times over a 24 hour period the 
Town will make provisions for temporary alternative housing until the situation can be 
corrected. 

In the event that methane concentrations in the soils gas surrounding the outside sensors 
exceeds the alarm set point of 1000 ppm or 2% of the LEL a red light (Alarm II) will 
illuminate near the control panel. Should this event occur the residents have been instructed 
to follow the instructions provided to them (Appendix C). They will be requested to call the 
South Kingstown Police Department dispatcher at 911 and request the Union Fire District. 
The residents will report the incident to the Union Fire District. Evacuation will not be 
necessary since the sensor for the Alarm n are located outside of the building. However, the 
fire department will perform a survey for combustible gasses inside the building within 24 
hours of the incident. Should elevated gas levels persist in the soils surrounding the buildings 
the Town shall take the necessary precautions to ensure the safety of the residents. 



The following people will be involved in responding to any reported incidents 

Mr Stephen A Alfred - Town Manager. South Kingstown 

Mr Stephen A Alfred is responsible for the management and implementation of the project 
for the Town of Kingstown All letters of correspondence should be forwarded to Mr Alfred 

Mr Jon Schock - Utilities Director. South Kingstown 

Mr Jon Schock is responsible for the overall project planning and operation Mr Schock will 
be responsible for ensuring that routine inspections, maintenance and reports are completed in 
a timely fashion In the event of an emergency Mr Schock will coordinate with the Union 
Fire District, the residents, the Rhode Island DEM and EPA Region I Mr Schock reports 
directly to Mr Stephen A Alfred 

Fire Chief - Union Fire District 

The Fire Chief will be responsible for ensuring that the Union Fire District response to all 
calls regarding triggered alarms In the event that a number I alarm should be triggered the 
Fire Chief will ensure that the Union Fire District personnel respond promptly to the calls and 
ensure safe reentry to the buildings The Fire Chief will be responsible for ensuring that all 
Incident Report forms are submitted to Mr Schock 

Mr Peter Bates - Pre-Treatment Coordinator 

Mr Bates will be responsible for performing the monthly inspections of the gas detection and 
mitigation systems He will also be responsible for changing strip charts and calibrating the 
sensors in accordance with the approved schedule Mr Bates will report to Mr Jon Schock 

Mr David Lang - Ground Water Consultants. Inc 

Mr David Lang will be responsible for overseeing the overall implementation and operation 
of the project 

Mr Luke A Fabbn - Geological Field Services. Inc 

Mr Fabbn will be responsible for reviewing the strip charts collected during monthly 
inspections and alarm incidents Mr Fabbn will be responsible for complying the quarterly 
reports to EPA Region I Quarterly reports shall include copies of all maintenance reports, 
calibration sheets, incident response reports, representative samples of the stnp chart 
recordings and calibration checks with percent error calculations The quarterly submittal 
shall also include an evaluation of the performance of the monitoring systems, strip chart data, 
incident responses and if dangerous levels of landfill gases are detected at each of the sensor 
locations 



5.0 OPERATION COST REIMBURSEMENTS 

The annual costs for operating the gas detection systems have been determined based upon 
their power consumption. The PRP will arrange the terms of reimburse to the residents 

278 & 349 Rose Hill Road 

Gas Detection System $ 20.00/year each 
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Sierra Monitor Corporation 
1991 Tarob Court, MllpKaa, CA 95035 

(408)262-6611 

MODEL 1200-26
 

CALIBRATION GAS DELIVERY SYSTEM
 

APPROVED
 

APPLICABILITY & EFFECTTVITY 

This manual provides instructions for the following Sierra Monitor products: 

Model Description 
1200-26 Model 26 Calibration Gas Delivery System 

The instructions are effective for the above models as of October 1,1992 

Instruction Manual Part Number: T13002 
IM22/1092 

Applicability & Effectlvlty 



Sierra Monitor Corporation	 Instruction Manual
 

1.FRMC APPROVAL 

The Model 26 (1200-26) Calibration Gas 
Delivery System and Methane calibration gas 
cylinders are approved for calibration of 
Factory Mutual Research Corporation (FRMC) 
Approved Sierra Monitor Combustible Gas 
sensors. 

2. PRODUCT DESCRIPTION 

The Calibration Gas Delivery System consists 
of a disposible pressure vessel containing 
calibration gas and a non-disposable pressure 
and flow regulating system. The hardware is 
designed to maintain a low flow of gas to 
increase the life of the disposable cylinder. 

Calibration gas cylinders can be ordered from 
Sierra Monitor Corporation in any 
concentration of combustible gas, carbon 
monoxide gas or oxygen mixed in air. Each 

cylinder is labelled with the gas content. 

3. OPERATION INSTRUCTIONS 

3.1.	 CYLINDER INSTALLATION AND FLOW 
ADJUSTMENT 

-	 Turn the regulator adjust (brass knob on 
top of calibrator) counter clock-wise two 
turns to be sure valve is 'off before gas 
cylinder is installed. 

Turn flow meter off clock-wise. 

Press the connector release tab on the 
cylinder valve to position it to receive the 
connector to the calibrator unit. Press the 
male connector on the blue gas tube firmly 
into the cylinder valve until the click 
indicates that the fining has seated. 
(Moistening the O-ring may facilitate 
insertion). 

FIGURE 1: OUTLINE DRAWING 

Pagel	 Model 1200-26 Calibration Gas Delivery System (10/92) 



Sierra Monitor Corporation	 Instruction Manual
 

Install the cylinder into the bracket on the 
side of the monitor. 

At this time the cylinder pressure can be 
read on the gauge on the top of the 
calibrator. New cylinders are shipped 
packed at a maximum of 150 psi. 

Turn the pressure regulator adjust 
clockwise to provide pressure to the flow 
meter. 

Adjust the flow meter flow fine adjust to 
provide a flow rate as specified below and 
in the specific gas sensor module 
instruction manual. (If the float is not 
stable, turn the regulator adjust clockwise 
to provide more back pressure to the flow 
meter. 

Remember to turn the flow meter 'off to 
save gas at any time calibration is 
interrupted. 

When calibration is complete, disconnect 
the cylinder from the blue tube by pressing 
the quick release tab. 

SAFETY NOTE: Removal of the blue tube 
from the cylinder while the cylinder Is 
pressurized will cause the tube to 'pop' out 
with a loud noise. Point the cylinder away 
from personnel prior to pressing the release 
tab. 

3.2. CALIBRATION 

-	 The fitting on the end of the delivery tube is 
different for each sensor package. Follow 
the calibration instruction for the specific 
device as outlined in the respective monitor 
instruction manual. 

Model/Product 

20X/200X
 
2400
 
4101-02
 
4101-04
 
4101-07
 
4101-16
 
5100-02
 
5100-04
 
5100-07
 

Recommended
 
Calib. Filter
 

22048 
22048 

5358-00/01 
5358-02/03 
5358-02/03 
5358-02/03 

5358-00 
5358-00 
5358-00 

Recommended
 
Rate
 

50 
50 
100 
100 
100 
100 
100 
100 
100 

Flow
 
Time
 

0.5 min. 
0.5 min. 
2-3 min. 
2-3 min. 
2-3 min. 
2-3 min. 
2-3 min. 
2-3 min. 
2-3 min. 

TABLE 1: CALIBRATION ADAPTERS 

Model 1200-26 Calibration Gas Delivery System (10/92)	 Page 2 



Sierra Monitor Corporation 

3. SPECIFICATIONS 

CALIBRATOR 

DIMENSIONS:
 

WEIGHT:
 

STORAGE TEMPERATURE:
 

OPERATION TEMPERATURE:
 

CYLINDER 

MATERIAL:
 

USE:
 

BURST:
 

TEST:
 

PRESSURE:
 

REGULATIONS:
 

Instruction Manual 

4 X 7 X 3 Inches (10.2 x 17.8 x 7.6 cm) (excluding cylinder) 

2.0 pounds (1.2 Kg) (excluding cylinder) 

-40°F to +131°F HO°C to +55°C 

+37°F to +110°F (+3°C to +44°C) 

Aluminum 

Non-Refillable 

Minimum burst 600 psi 

Leak Test 225 psi 

Shipping Pressure: Max 150 psi 

Cylinders prepared and labeled in accordance with Federal 
(DOT) Regulation 39, and Title 49 CFR (DOT Registration No. 
M-1083) 

Page 3 Model 1200-26 Calibration Gas Delivery System (10/92) 



Sierra Monitor Corporation 

SPARE PARTS 

Calibration Gas Cylinders 

1290-01
 
1290-02
 
1290-03
 
1290-04
 
1290-05
 
1290-06
 
1290-07
 
1290-08
 
1290-98
 
1290-99
 

Calibration Options & Accessories 

5358-00 
5358-01 
5358-02 
5358-03 
5360-00 
SPB33048 
SPB64011 
SPB69036 

Gas Cylinder 
Gas Cylinder • 
Gas Cylinder • 
Gas Cylinder • 
Gas Cylinder • 
Gas Cylinder 
Gas Cylinder 
Gas Cylinder 
Gas Cylinder 
Gas Cylinder 

Instruction Manual
 

Air (20.9% Oxygen) 
Methane 50% L.E.L. 
Methane 5,000 PPM 
Methane 1,000 PPM 
Carbon Monoxide 100 PPM 
Hydrogen 50% L.E.L. 
Hydrogen 500 PPM 
Carbon Monoxide 35 PPM 
Non Standard Mixture 
Non Standard Gas Type 

Calibration Adapter - Direct, Magnetic 
Calibration Adapter - Direct, Standard 
Calibration Adapter - Dispersing, Magnetic 
Calibration Adapter - Dispersing, Standard 
Calibration Gas Delivery Fitting - Fixed 
Delivery Tube/Fitting for 1200-26 
Delivery Tube, 3 foot 
O-Ring for 1200-26 (5 pack) 

Note: Only 1290-02 (Methane 50% L.E.L.) is FMRC Approved 

LIMITED WARRANTY 

SIERRA MONITOR CORPORATION warrants its 
products to be free from defects in workmanship or 
material under normal use and service for one year 
after date of shipment. SMC will repair or replace 
without charge any equipment found to be defec
tive during the warranty period. Final determination 
of the nature and responsibility for defective or 
damaged equipment will be made by SMC 
personnel. 

All warranties hereunder are contingent upon 
proper use in the application for which the product 
was intended and do not cover products which 
have been modified or repaired without SMC 
approval or which have been subjected to acci
dent, improper maintenance, installation or appli
cation, or on which original identification marks 
have been removed or altered. This Limited 
Warranty also will not apply to interconnecting 
cables or wires, consumables fie. calibration 
gases, batteries), nor to any damage resulting from 
battery leakage. 

In all cases SMC's responsibility and liability under 
this warranty shall be limited to the cost of the 
equipment. The purchaser must obtain shipping 
instructions for the prepaid return of any item under 
this warranty provision and compliance with such 
instruction shall be a condition of this warranty. 

Except for the express warranty stated above, SMC 
disclaims all warranties with regard to the products 
sold hereunder including all implied warranties of 
merchantability and fitness and the express 
warranties stated herein are in lieu of all obligations 
or liabilities on the part of SMC for damages 
including but not limited to consequential damages 
arising out of/or in connection with the use or per
formance of the product 

Model 1200-26 Calibration Gas Delivery System (5/92) Page 4 
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GAS SENSOR MODULES 
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Sierra Monitor Corporation 
1991 Tarob Court, Milpitas, CA 95035 

(408) 262-6611 

GAS SENSOR MODULES 

MODELS 201-00 & 201-10 
MODELS 203-00 & 203-10 
MODELS 206-00 & 206-10 

MODELS 2001-00 & 2001-10 
MODELS 2003-00 & 2003-10 
MODELS 2006-00 & 2006-10 

APPLICABILITY & EFKECT1VITY 

This manual provides instructions Tor the following Si<*m Monitor products: 

Model Description 
201-00 Combustible Gas Monitor - Outdoor 
201-10 Combustible Gas Monitor w/Relay - Outdoor 
203-00 Hydrogen Sulfide Monitor - Outdoor 
203-10 Hydrogen Sulfide Monitor w/Relay - Outdoor 
206-00 Carbon Monoxide Monitor - Outdoor 
206-10 Carbon Monoxide Monitor w/Relay - Outdoor 

2001-00 Combustible Gas Monitor 
2001-10 Combustible Gas Monitor w/Relay 
2003-00 Hydrogen Sulfide Monitor 
2003-10 Hydrogen Sulfide Monitor w/Relay 
2006-00 Carbon Monoxide Monitor 
2006-10 Carbon Monoxide Monitor w/Relay 

The instructions are effective for the above models as of January 1,1992 

Instruction Manual Part Number: T10002 
IM02/0192 

Applicability & Eflectivity 
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Instruction Manual
 

1. PRODUCT DESCRIPTION 

1.1 Introduction 

The Sierra Monitor Gas Sensor Modules
 
consist of two series of fixed-installation,
 
single-alarm products, the 20X Series
 
designed for outdoor use, and the 200X
 
Series designed indoor applications. Both
 
series include monitors for Combustible
 
Gas. Hydrogen Sulflde, and Carbon
 
Monoxide. Both series also have versions
 
of each module that includes a dry contact
 
relay. See Table 1.1 for a full list of
 
available configurations.
 

This manual provides instructions for
 
both 20X and 200X series Gas Sensor
 
Modules, including the relay versions.
 

1.2 Application 

The Gas Sensor Modules are designed for
 
qualitative continuous area monitoring of
 
Combustible Gas, Hydrogen Sulfidc or Carbon
 
Monoxide where the gas being monitored is not
 
normally present.
 

1.3 Configuration 

1. Model 2UX Series 

The Model 20X series consists of three 
separate gas modules, Model 201 for 

Model Gas Outdoor Indoor 

201-00 Combustibles X 
201-10 Combustibles X 
203-00 HgS X 
203-10 H2S X 
206-00 CO X 
206-10 CO X 
2001-00 Combustibles X 

2001-10 Combustibles X 

2003-00 H2S X 

2003-10 H2S X 

2006-00 CO X 

2006-10 CO X 

Table 1.1 Gas Sensor Module 

20X/200X Gas Sensor Modules (1/92) 

Figure 1.1
 
Outline View - 20X Series
 

Combustibles, Model 203 for Hydrogen 
Sulfidc and Model 206 for Carbon Monoxide. 
\n alarm signal is activated when the 
concentra . of gas exceeds the factory-set 
(and user-adjustable) level. The signal may be 
used to activate a remote alarm, fan or 
controller. Contact Sierra Monitor lor 
specifics on th< -vices that can be interfaced 
with these gas sensor modules. In addition, 
the -10 versions (201-10, 203-10, and 206-10) 
include a 0.5 amp, dry contact relay. 

TTL Relay Buzzer 

X 
X 

X 
X 

X 
X 

X X 
X 

X X 
X 

X X 
X 

Configurations 

Pagel 
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A durable, cast aluminum
 
explosion-proof enclosure
 
houses the sensor
 
electronics. The enclosure
 
provides sealing for
 
hazardous areas - Class I,
 
Division 1, Groups C, D.
 
The sensor with a porous
 )
metal cover is assembled in
 
an aluminum housing that
 
screws directly into the
 
electronics enclosure. The
 
cover protects the sensor
 
and acts as a flame

1177 cu. HOUHINC HOC-arrestor. The monitor can
 
be installed up to 500 feet
 
from the remote power
 
source.
 

2. Model 200X Series 

The Model 200X Series 
consists of three separate gas monitors, 
Model 2001 for Combustibles, Model 2003 
for Hydrogen Sulfide and Model 2006 for 
Carbon Monoxide. A red LED (light
emitting diode) and audible 70 dB alarm (on 
00 series only) activate when the 
concentration of gas exceeds the factory-set 
(and user-adjustable) level. A green LED 
indicator on the monitor shows that power is 
connected and it is a safe condition. 

An alarm output signal compatible with 
Sierra Monitor alarm panels is standard. 
Contact Sierra Monitor for specifics on other 
devices that can be interfaced with these gas 
sensor modules. In addition, the -10 versions 
(2001-10, 2003-10, and 2006-10) include, as 
standard, a 0.5 amp, dry contact relay. 

The 200X-00 series module includes a AC-to-
DC power supply that may be plugged into a 
standard AC source. 

3. Semiconductor-Type Sensor 

A solid-state semiconductor-type sensor and 
associated electronic circuitry ensure trouble-
free, long-term operation. All the electronic 
circuitry needed to operate the monitor, 
except the DC input power, is contained in a 
compact unit. There are no pumps, filters, or 

Page 2 
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Figure 1.2 
Outline View - 200X Series 

chemical cells to replace or maintain. Except 
for periodic calibration to verify the alarm 
setting, no attention is required after 
installation. The user may adjust the alarm 
level by applying a different calibration gas 
concentration. 

A sensor self-check feature will flash the 
alarms on and off alternatively should the 
sensor fail (open circuit). The alarm flash 
includes LEDs, audible alarm, relay and 
alarm signal as applicable. On both the 20X 
and 200X series, the alarm output oscillates 
to indicate sensor failure. 

4. Remote Alarm Available 

If a remote alarm is desired, Sierra Monitor's 
Alarm Panels, the Model 2101 Single 
Channel, Model 2102 Dual Channel, or 
Model 2200 Ten Channel Alarm Panels can 
be connected up to 500 feet away from the 
monitors. 

20X/200X Gas Sensor Modules (1/92) 
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2. QUICK START 

2.1 Overview 

The Gas Sensor Module has been supplied 
factory calibrated and ready for immediate 
installation and operation. An installer familiar 
with installation and operation of gas detection 
products can use this section to begin immediate 
use of the monitor. 

2.2	 Wiring 

Each module requires four-conductor wiring (two 
wires for power and two wires for the signal). See 
section 6.3 and Table 6.1 for wiring instructions. 

2.3 Module Installation 

1. Model 20X Series 

The module can either be installed on the 
end of a 3/4" conduit, or attached to a vertical 
surface using the mounting flange on the 
enclosure. Two important warnings: 
-	 The installation must meet any 

hazardous environmental codes for 
AC/DC electrical instrumentation. 

-	 The sensor module enclosure mounting 
must be far enough away from any 
vertical surface to allow removal and 
replacement of the sensor assembly which 
is threaded into the second 3/4" conduit 
hub. 

2. Model 200X Series 

The Model 200X series are designed to 
mount on any indoor vertical surface. Mount 
the monitor in the desired location using the 
adhesive backing provided with the module 
or with screws through the mounting flange. 
All units are shipped with the plug-in AC/DC 
power supply connected to the monitor so 
the operator simply plugs the power supply 
into a nearby AC outlet. 
-	 The installation must meet any 

hazardous environmental codes for 
AC/DC electrical instrumentation. 

20X/200X Gas Sensor Modules (1/92) 

2.4	 Wiring Connection 

Terminal positions on the electronics board are 
labeled 1, 2,3, & 4. (see figure 4.1) corresponding 
as follows: 

Terminal Function Function 
Position Number 20X 200X 

3 1 Relay Safe 
1 2 +VDC +VDC 
2 3 Ground Ground 
4 4 Relay Alarm 

Table 2.1 

Refer to section 6.3 for details on wiring the gas 
sensor module to a power supply or alarm panel. 

2.5	 Start-up & Operation 

To begin operation of the Gas Sensor Module 
plug in the AC/DC power supply module (for the 
Model 200X Series) or provide 14-28 VDC from 
a regulated power supply such as one of the Sierra 
Monitor Alarm Panels, 2101-00, 2102-XX, or 
2200-00. Each time the sensor module is powered 
up it will perform a warm-up for 2 - 60 minutes. 

During warm-up the monitor will, first, cycle 
through safe/a la rm/safc condition at one hertz. 
This will be followed by a short period of 
continuous alarm before warm-up is completed. 

(NOTE: For Models 206 and 2006 that have 
been off power for extended periods, the warm-up 
alarm may sound for several hours.) 
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3. OPERATION 

3.1 Introduction 

Under n^rmal conditions the gas sensor module 
does not require operator or technician 
intervention. The following are conditions under 
which the module requires attention: 
-	 Routine periodic calibration 
-	 Sensor replacement on a planned schedule or 

when a sensor failure occurs. 
-	 Periodic cleaning as necessary. 

3.2 Alarms 

Three alarm conditions are possible. These can 
be detected usually at the optional Sierra 
Monitor coru.^ier and at the module (externally 
on the 200X Serie' or internally on the 
electronics board of the 20X Series). 

Warm-Up Alarm 

Oscillaf'ng (On/Off, intact closure and 
"red/green" visual indication when power is 
first connected to the module, followed by a 
continuous closure of approximately 2-60 
minutes indicating warm-up. 

Gas Alarm 

Sustained contact closure and solid red light 
(once the warm-up time is completed) 
indicating the presence of gas at, or above, 
the pre-set alarm limit. 

Trouble Alarm 

Interrupted contact closure and "red/green" 
visual indication (once the warm-up time is 
completed) after unit has been in operation, 
indicating either a failed sensor or calibration 
problems. 

3.3 Outputs 

On the non-relay versions (20X-00 and 200X-00) 
a 5 volt DC signal is provided to activate remote 
alarms such as the Sierra Monitor Alarm Panels. 
On the relay versions (20X-10 and 200X-10) the 
alarm conditions described above arc "ansmitted 
to the annunciator as relay contact closures from 
the monitor. 

Page 4 

The alarm outputs arc non-latching. As soon as 
(he gas concentration falls below the alarm 
set-point, the alarm will stop and the alarm 
output .vill fall immediately to zero. 

During warm-up and failed sensor alarms the 
relay contact and the display LEDs oscillate at 
approximately one hertz. 

20X/200X Gas Sensor Module;, (1/92) 
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4. CALIBRATION 

4.1	 Factory Calibration 

The module has been factory calibrated to alarm 
as indicated in Table 4.1 as marked on the 
calibration tag shipped with the module. 

Model Time Gas cc/min 

201/2001 30 sec. 1000 ppm CH4 50 

203/2003 2 mm. 50 ppm H2S 50 

206/2006 2 mm. 100 ppm CO 50 

Table 4.1 

4.2	 Frequency of Calibration 

The manufacturer recommends that the 
calibration of each gas sensor module be verified 
monthly during the first three months of 
operation and then quarterly. More frequent 
checks arc necessary during periods of extreme 
humidi ty and temperature changes. The monitor 
should have operated continuously 
(uninterrupted) for at least 24 hours prior to 
calibration adjustment. 

4.3	 Calibration Process 

The output signal of the gas sensor module is 
calibrated using a calibration gas mixture 
containing a known concentration of the gas of 
interest and a balance of air. The concentration 
of the span gas must be within the full scale of the 
sensor module and must be equal to the alarm 
point desired 

Calibration requires application of the span gas 
to the sensor and adjustment of the sensitivity 
adjustment potentiometer. 

Warning: During calibration the alarm will turn 
on and remote alarms connected 10 'he alarm 
relays will be activated. Disable the remote alarm 
if necessary. 

20X/200X Gas Sensor Modules (1/92) 

4.4	 Equipment Required 

The following tools and equipment wil l he-
required for calibration: 

- Jewelers Screwdriver 
- Calibration Gas 
- Calibration gas delivery system 

For accurate calibration use a gas mixture at ih<. 
required concentration mixed in an air balance, 
rather than with an inert gas like nitrogen This 
gas and the required delivery equipment such <is 
the Model 1200-26 Calibrator is available from 
Sierra Monitor Corporation. 

4.5	 Calibration Procedure 

1.	 The monitor should be in the safe condition 
prior to calibration (green LED "ON") 

Be sure that the area is non-hazardous 
before proceeding. 

2.	 Remove the cover and, with the . ^nitor in 
operation, expose the sensor to a sample of 
calibration ga.s. On the 200X series the 
sensor is in the lower right hand corner of the 
electronics board. 

3	 Apply calibration gas directly to the sensor 

4.	 If the monitor alarms (red LED "ON") w i t h i n 
one minute and stops within one minu te of 
the removal of (he calibration ga\ the 
monitor is in ca'' "ation and requires no 
adjustment 

5.	 If the monitor fails to alarm within one 
minute of the application ol the gas, use a 
jeweler's screwdriver to adjust the sensitivity 
adjustment potentiometer (R4, Fig 4 1  ) 
counterclockwise unti l the alarm turns "ON" 

6.	 If the monitor fails to stop alarming w i t h i n 
one minute of removal of the gas, adjust the 
potentiometer clockwise until the alarm 
stops. 

7.	 After adjustment, repeat the application and 
removal of gas to verify calibration. 

8.	 When the calibration is complete, reconnect 
any alarm equipment as necessary. 
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5. SERVICE 

5.1	 Enclosure Replacement 

The Model 20X enclosure should be replaced if 
the lid threads or conduit threads have been 
damaged, or if the enclosure has corroded 
sufficiently that it no longer meets the required 
NEMA classification. 

To replace the enclosure follow the electronics 
board and sensor removal instructions, remove 
the damaged enclosure from its conduit or wall 
mounting, install a new enclosure and continue 
the electronics board and sensor assembly 
replacement instructions. 

5.2	 Electronics Board Replacement 

The electronics assembly should be replaced 
when it is determined that it is unreliable, noisy 
or cannot be adjusted for calibration. This may 
occur due to age, corrosion or failed components. 

To replace the electronics assembly in the Model 
20X Series: 

1.	 Confirm that the system power has been 
removed. 

2.	 Remove the lid of the main enclosure. 

3.	 Disconnect the sensor from the plug on the 
lower right hand corner of the board. 

4.	 Disconnect power and signal wires from 
terminal strip Jl. 

5.	 Press closed the two plastic holders retaining 
the electronics board and remove the board. 

6.	 Reverse the preceding steps to install the 
new electronics board. 

7.	 Restore power and allow a minimum of 30-60 
minutes for stabilization before recalibration 
if the unit was off power for less than 60 
minutes. 

To replace the electronics assembly in the Model 
200X Series: 

1.	 Confirm that the system power has been 
removed. 

20X/200X Gas Sensor Modules (1/92) 

2.	 Remove unit from mounting surface. 

3.	 Remove the cover of the main enclosure by 
removing the two small screws on the top and 
bottom of the enclosure. 

4.	 Disconnect power and signal wires from 
terminal strip Jl. 

5.	 Remove the two screws retaining the 
electronics board from the back of ihc 
enclosure. 

6.	 If you are not replacing the sensor, unplug it 
from the electronics board. 

7.	 Reverse the preceding steps to install the new 
electronics board. 

8.	 Restore power and allow a minimum of 30-60 
minutes for stabili/ation before recalibration 
if the unit was off power for less than 60 
minutes. 

5.3	 Sensor Replacement 

The gas sensor needs replacement when: 

It is no longer possible to obtain correct 
calibration 

The failed sensor alarm (oscillating 
red/green LED) is on 

The sensor output signal is noisy, 
causing incorrect gas alarms. 

To replace the sensor on the Model 20X series: 

1.	 Confirm that the system power has been 
removed. 

2.	 Remove the cover from the main enclosure. 

3.	 Unplug the sensor connector on the lower 
right hand corner of the electronics board. 

4.	 Unscrew the sensor assembly from the end of 
the enclosure. 

5.	 Reverse the preceding steps to install the new 
sensor assembly. 
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6.	 Restore power and allow a minimum of 24 
hours for stabilization before recalibration. 
The calibration should be re-verified after 6 
days of continuous operation. 

To re; e the sensor on the Model 200X series: 

1.	 Confirm that the system power has been 
removed. 

2.	 Remove the cover from the main enclosure. 

3.	 Unplug the sensor from the lower right hand 
corner of the electronics board. 

4.	 Reverse the preceding steps to install the new 
sensor assembly. 

5.	 Restore power and allow a minimum of 24 
hours for stabilization before recalibration. 
The calibration should be re-verified after 6 
days of continuous operation. 
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6. INSTALLATION 

6.1 Gas Sensor Module Locations 

The gas sensor module is a diffusion type sensor 
that should be located close to the anticipated 
source or destination of the gas hazard. For 
heavy gases such as r^S install the module within 
24 inches of the ground. For lighter gases such as 
CO and combustible gases use a higher elevation. 

After optimum locations are determined based on 
the above recommendations, consideration 
should be given to placing the sensors in locations 
that are accessible for calibration service. Slight 
adjustments to the location of the sensor may 
have little impact on effectivity but major effect 
on accessibility. 

6.2 Mounting 

1. Model 20X Series 

Where possible sensor modules should be 
installed with the sensor facing vertically 
down. The lid of the sensor module should 
face out for easy access. 

Sensors may be mounted directly onto the 
end of a vertical conduit, or bracketed to a 
vertical surface using the two mounting 
flanges. Insure that the body of the enclosure 
is at least 1" from the wall so that the sensor 
assembly can be rotated for removal and 
replacement. 

2. Model 200X Series 

Where possible sensor modules should be 
installed on a vertical surface. The module 
can be mounted either using screws through 
the mounting flanges or using an adhesive 
tape provided with the unit. 

These modules are intended for use with the 
plug-in AC/DC power supply shipped 
connected to the unit. The module should be 
mounted in an area convenient for the plug-
in power supply. The power supply is 
removed if connecting the module to a Sierra 
Monitor Alarm Panel. 

20X/200X Gas Sensor Modules (1/92) 

6.3 Wiring 

Interconnect wiring from the controller to the 
module is by 4 conductor 22 AWG (or lower 
AWC) cable, conduit as necessary. Shielding is 
not required. For installations where the distance 
from the controller to the sensor is greater than 
500 feet, 18 AWC cable is recommended. 

The terminal strip on the electronics board in the 
module is labeled 1 thru 4. The wiring must be 
connected as indicated in Figure 6.1 depending 
upon the controller or relay configuration being 
used. 

Terminal Function Function 
Position Number 20X 200X 

3 1 Relay Safe 
1 2 +VDC +VDC 
2 3 Ground Ground 
4 4 Relay Alarm 

Table 2.1 

6.4 Explosion Proof Installation 

Where area classification requires explosion 
proof (NEMA-7) installation, a sealing fitting will 
be required immediately above the gas sensor 
module enclosure. 

6.5 Power Supply 

The power supplied by the controlling device or 
an external power supply must meet the following 
specifications: 

Voltage: 9VDC 
Current: 250mA 

The Model 200X Series includesa plug-in AC/DC 
power supply. 

6.6 Alarm Devices 

The Model 20X-10 and 200X-10 include a 0.5 
Amp, normally open dry contact rated at 100 
VDC/130 VAC. 
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7.0 SPECIFICATIONS 

SENSOR TYPE: 

INDICATORS:
 
Visual:
 

Audio (200X-00 series only): 

INPUT: 

RANGE: 
Model 201/2001 

Model 203/2003 

Model 206/2006 

FACTORY ALARM SETPOINT: 
Model 201/2001 

Model 203/2003 

Model 206/2006 

OUTPUT: 
20X/200X-00 Series 

20X/200X-10 Series 

RESPONSE TIME: 
Model 201/2001 

Model 203/2003 

Model 206/2006 

PERIODIC MAINTENANCE: 

OPERATING TEMPERATURE 
RANGE: 

ENCLOSURE MATERIAL: 
Model 20X Series 

Model 200X Series 

SIZE:
 
Model 20X Series
 

Model 200X Series
 

WEIGHT:
 
Model 20X Series
 

Mode] 200X Series
 

20X/200X Gas Sensor Modules (1/92) 

Solid-State Metal Oxide Semiconductor 

Green LED for Monitor "ON/Safe", Red LED for Alarm 
LEDs oscillate ON/OFF for sensor failure 
(LEDs are external on the 200X Series, 
and internal for calibration on 20X Series 

70 dB. Sustained alarm tone when gas exceeds alarm level 
Interrupted (ON/OFF) tone for sensor failure 

9 VDC (±1V), 250 mA 
200X Series includes plug-in 120 VAC AC/DC Power Supply 

(at 50% relative humidity) 
300-2,000 ppm Hydrogen, 500-10,000 ppm Methane 

10-50 ppm Hydrogen Sulfide (H2S) 

50-500 ppm Carbon Monoxide (CO) 

1000 ppm Methane 

50 ppm H2S 

100 ppm CO 

Nominal 5 volts DC, source 25 mA, SAFE and ALARM signals 

0.5 amp dry contact, normally open, 100 VDC, 130 VAC 

Less than 30 seconds 

For 50 ppm alarm, if 50 ppm H^S is present: 1-4 minutes, 
if >250ppm H2S is present: 30-90 seconds 

Less than 30 seconds 

None, other than routine calibration 

-4°F to 158°F (-20°C to 70°C) 

Cast aluminum for protection against galvanic corrosion 

Stamped aluminum sheet metal 

6.75 x 4.0 x 3.5 in. (17.1 x 10.2 x 6.0 cm) 

2.7 x 2.2 x 1.0 in. (7.0 x 5.7 x 2.5 cm) 

24oz(678g) 

3.8oz(108g) 
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9. APPENDICES 

Appendix A 

Cross Sensitivity Reference Chart 
for Combustible Gas Sensor Modules (201 & 2001) 

Combustible Gas Modules will alarm in the presence of each of the listed gases at the concentration listed. 

Gas

Methane 
Acetone 
Acetonitrile 
Acrylonitrile 
Acetylene 
Acetic Acid 
n-Butane 
I-Butane 
I-Butanol 
2-Butanol 

1-Butanol 
t-Butanol 
Butanoic Acid 
n-Butylamine 
Butylene 
Chloroform 
Chlorobenzene 
Chlorocyclohexane 
Cyclohexane 
Cyclopentane 

Diethylamine 
Diethylketone 
Dipropylether 
Ethane 
Ethanol 
Ethylene 
Ethyl Chloride 
Ethylnitrile 
Formic Acid 
Freonll3 

 Concentration (PPM)

1000 
350 

1000 
1000 
4000 
700 
800 
800 
700 

1000 

1000 
2000 
500 

1500 
2000 

160 
150 
100 

1200 
700 

800 
700 
400 
300 
300 
600 

70 
1500 
2000 

55 

 Gas

n-Heptane 
n-Hexane 
1-Hexanol 
Hydrogen 
Methanol 
Methylene Chloride 
Methyl Bromide 
Methyl Chloride 
Methyl Ethyl Ketone 
Methyl Propyl Ketone 

Nitroethane 
Nitromethane 
1-PemanoL 
Pentanoic Acid 
Propanal 
Propane 
n-Propanol 
i-Propanol 
Propanoic Acid 
n-Propylamine 

i-Propylamine 
Propyl Chloride 
Propylene 
Pyridine 
Tetrachloroethylene 
Trichloroethylene 
Triethylamine 

 Concentration fPPM) 

1500
 
1100
 
1500
 
400
 
500
 
90
 
150
 
150
 
500
 
500
 

1000
 
2000
 
1200
 
500
 
500
 
900
 
300
 
800
 
200
 
1500
 

1000
 
100
 
2000
 
1000
 
150
 
70
 
800
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Alarm Panels 

Model 2101-00 
Model 2102-00 
Model 2102-01 
Model 2200-00 

Calibration Accessories 

1200-26 
1290-02 
1290-04 
1290-05 
1290-07 

Replacement parts 

SPD22033-1 
SPD22033-2 
SPD22033-3 
SPD32057-1 
SPF69020 
SPD22034 
SPD21513 
SPD22035 
SPD33003 
SPD33007 
SPD33008 

Appendix B 

Accessories and replacement parts 

Alarm Panel -1 channel 
Alarm Panel - 2 channel 
Alarm Panel - 2 channel with audible 
Alarm Panel -10 channel 

Gas Sensor Calibrator w/2 gas cylinders (specify gas type/cone) 
Gas Cylinder - Methane 5000 PPM 
Gas Cylinder - Methane 1000 PPM 
Gas Cylinder - Carbon Monoxide 100 ppm 
Gas Cylinder - Hydrogen 500 PPM 

Electronics Assembly for 201-00 
Electronics Assembly for 203-00 
Electronics Assembly for 206-00 
Enclosure for 20X 
Power Supply 9 VDC for 200X 
Sensor for 201-00/201-10 
Sensor for 203-00/203-10 
Sensor for 206-00/206-10 
Sensor for 2001-00/2001-10 
Sensor for 2003-00/2003-10 
Sensor for 2006-00/2006-10 
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1.1.1 Introduction 

The Model 4011 Single Channel Controller 

has been designed to interface to an industry standard 4

20mA Module or other standard Voltage/Current 

Modules (see Specifications) and provide the user with 

two independent adjustable alarm levels. Each alarm 

level can be programmed to be either non-Latching or 

Latching and can also be programmed to activate either 

when the input level is GREATER THAN the user 

adjusted alarm level or LESS THAN the user adjusted 

alarm level. WheniheModel4011isusedasa4-20mA 

signal loop controller a third alarm is provided which 

detects loop current being less than 3mA. The outputs 

of the three Alarms are SPOT relays with contacts rating 

of 10A at 28VDC or 120VAC and are independently 

fused at SA. 

The front panel of the Model 4011 consists of 

a 3 1/2 digit Liquid Crystal Display, three Alarm LEDs, 

a Reset Pushbutton, four display selection LEDs and a 

Select Pushbutton. The SELECT button steps the 

display through one of die four possible selections 

which will be indicated by the appropriate illuminated 

LED. 

The following are the Display selections: 

CONC: TbeactualconcentrationLevel(OtolOO% 
or PPM).(Factory Option Available: 
Any scale from 0 to 1.990 PPM) 

ALM1: AlarmLevelluseradjustedAlarmLevel 
0-100% or PPM). 

ALM2: Alarm Level 2 user adjusted Alarm Level 
(0-100% or PPM). 

LOOP: Actual Loop Current (4-20mA). 

The three alarm indication LEDs on the front 

panel are Trouble (loop current less than 3mA) Alarm 

Level 1 and Alarm Level 2. The RESET pushbutton is 

used to reset the relays when the user has selected 

Latching or Acknowledge Mode. 

The Model 4011 is packaged in a 1/8 DIN 

Enclosure(1.9Hx3.8Wx6.5Dinches)and can be panel 

mounted. Wiring connection to the controller is via a 

two piece terminal block which allows disassembly of 

the controller without disconnection of individual wires. 

The controller is supplied in the following 
** s%n t • en »fw> t̂  s>ne 

-Model 4011-00: Controller 4-20mA input, DC, DIN 

-Model 4011-10: Controller 4-20mA input, AC, DIN 

1.1.2 Options 

The following options are available on theModel 

4011. 

A.	 Power Supply & Battery Charger 
Model4346:24VDC@ lAmppower 
supply with a trickle charge battery 
charger, (figure IB) Capable of po
wering four Model 4011 controllers. 

B.	 Battery 
12 Volt 6.5 AH 

C.	 Chart Recorder 
Single channel impact print chart rec
order with speed of 2" per hour. 

D.	 Enclosures 
Various Nema and Explosion Proof 
Enclosures are available. 

Mods* Number: 4011 Single Channel 4-20 mA Controller	 Page: 1 
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INSTALLATION
 

2.1.1 Site Preparation & Installation 

The Model 4011, if panel mounted, requires a 
3 J8-Wxl.69"H+/- 0.010" cutout. The depth required 
behind the panel is 8.0" which leaves sufficient space to 
connect cables at the rear of the enclosure. A properly 
grounded AC outlet within 6 feet of the enclosure is 
required. 

To install the controller 
1.	 Remove the two alien screws at the 

rear of the enclosure that secure the 
panel mounting bars on the side of 
the enclosure. 

2.	 Completely remove the bars and insert 
the Model 4011 through the front of 
the panel cutout. 

3.	 Reinstall the panel mounting bars 
and the alien screws. Tighten alien 
screws until the Model 4011 is se
curely mounted in panel. 

4.	 Connect the (DC*) wire of the power 
supply module to the terminal block 

at the rear of the Controller marked 
(P) and connect the (DC-) wire of the 
power supply module to the terminal 
block at the rear of the Controller 

marked (G) (figure 1A & IB). 
5.	 Connect alarm or control devices to 

the appropriate relay terminals. It is 
recommended that 18 AWG wire 
(minimum) be used when connecting 

to the relay contacts. 
6.	 Connect the 4-20mA remote Sensor 

Module to the terminal block labeled 

Mode* Number: 4011 Single Channel 4-20 mA Controller 

"P" (Power » +24Vdc). "S" (Signal = 
4-20mA) and "G" (Ground). The 
"P" and "G" positions are also used 
for connecting the DC Power Sup
ply. 
If external alarm acknowledge or rest 
is to be used connect a momentary 
switch to the terminals marked 
"GND" and "ACK" 
If the chart recorder output is to be 
used connect to terminals marked 
"AOUT, "+12V" and "GND" for 
chan recorder power and signal. 

Refer to the Table 1 to determine the correct 
wire gauge for the distance the Sensor Module will be 
from the Model 4011 Controller. The manufacturer 
recommends Belden cable UL-1007 or UL1015 of the 
appropriate gauge. 

Wire Gauge Maximum Cable Lenphf ft1) 
20 2,000 
18 3,000 
16 4,000 
14 6,500 
12 9,000 

TABLE 1 
CABLE GAUGE AND LENGTH
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MODEL 4011 

18 OMCC (TY») 

*HlTT STRIPE 
ON BLACK «"«£ 

TO CUSTOMER OUIUT 

MODEL 4IOI-XX
 
SENSOR MODULE
 

FIGURE 1-A 
MODEL 4011 CONTROLLERCWTTH AC ADAPTER) 

Model Numb4W 4011 &nglt Channel 4-20 mA Contrdtor 
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a
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14 OJAC£ 

Y 
• ' • 

UOOQ. 4341 
SACK-UP 

FIGURE IB
 
MODEL 4011 CONTROLLER(WITH BATTERY BACK-UP)
 

2.1.2 SUrt-up Procedure 

fuses are blown check wiring before re-applying power. 

After all the wiring has been installed plug the 

Power supply into an AC outlet. The CONC LED Alarm 1 and Alarm 2 are preset at the factory 

(CRN LED) on the front panel should be ON and the to default levels of 10% and 50% full scale respecti vely. 

LCD should be displaying 00.0 if the loop current is 

4ma or less. If not make sure that the wiring from the 

power supply is correct 

If the unit has a Power Supply with trickle 

charged battery connect the 12v battery (see figure IB) 

and turn ON power. The 24v OK LED and Battery OK 

LED should be ON, if not check for blown fuses. If any 

Pige:4 Model Number: 4011 Single Channel 4-20 mA Controller 
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2.1.2.1 Alarm Adjustments 

To change the alarm levels for Alarm 1 and 
Alarm 2 first select the appropriate Alarm level to be 
displayed using the SELECT button to step through the 
choices available. Next loosen the two thumbscrews on 
the front panel to remove the face plate. Alarm 1 
adjustment potentiometer is in the bottom nghthand 
comer and above it is Alarm 2 adjustment potentiome
ter. Using a small jewelers screwdriver adjust the 
respective potentiometer until display shows the re
quired setting. When Alarm adjustments are complete 
replace front panel and change display back to CONC 
(figure 2). 

NOTE: There is a deliberate hysteresis built 
into the alarm function to avoid oscillation when the 

input (or 4-20mA Calibrator) remains close to the set 
point. This hysteresis will cause the alarm to activate at 
the set point and mm off at a slightly lower level than the 
set point (or higher level if alarm level is programmed 
to activate on the falling edge). 

2.1.2.2 Alarm and Relay Configuration 

Table 2 shows the positions for the jumpers to 
be set for each alarm function. The default factory 
settings are indicated. To change settings turn OFF all 
power sources to the controller and unplug terminal 
block. Remove the two screws in the upper side of the 
rear clear panel and slide controller board out of the 
case. Lift the jumpers using needle nose pliers and 
remove/replace them as required. 

Model Number 4011 Single Channel 4-20 mA Controller P«g«:5 
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W4 W5 Alarm 1 Latching
 

W4 • W5• Alann 1 Non Latch (factory)
 

W6 W7 Alann 2 Latching
 

• W6 I I W 7  B Alann 2 Non Latch (factory) 

B Wl B Trouble Alann Normally Not Energized 
• Wl B Trouble Alann Normally Energized (factory) 

• W2 • Alarm 2* Alarm Low 
• W2 • Alarm 2'Alarm High (factory) 

B W3 B Alarm 1'Alarm Low 
B W3 B Alarm 1' Alarm High (factory) 

B W8 • Relay and Alarm LED Test NOT Enabled (factory) 
• W8 • Relay and Alarm LED Test Enabled 

B W9 B Stripchart Power OFF (factory) 
• W9 • Stripchart Power ON 

* Alarm low indicates the relay will energize when the input value is below the set point. 

•* Alarm high indicates the relay will energize when the input value is above the set 
point 

TABLE 2 
ALARM AND RELAY JUMPER POSITIONS 

Modal Number: 4011 Single Channel 4-20 mA Controller Ptge: 6 
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2.1.2J Alarm Test 

To test Alarm Relays and Alarm status LEDs loosen the 

two thumbscrews on the front panel to remove the face 

plate. The TEST jumper block is located between the 

rwoalarmadjustment poison thedisplay. Using a small 

jewelers screwdriver temporarily short the jumper posts 

together. See Figure 2. All three alarm relays will be 

energized and the three ALARM LEDs will turn ON. 

NOTE: The Trouble relay is normally ener

gized if loop current is greater than 3mA and will remain 

energized when the TEST jumper block is temporarily 

shorted. Test the trouble relay by removing 4 mA input 

or removing all system power. 

LCD 

CONCENTRATION 

ALARM I 

TROUBLE 

ALARM 2 
ADJUSTMENT POT 

ALARM 1 

ALAfty 2 

799,9 ALARU TEST 
JUMPER BLOCK 

ALARM i 
ADJUSTMENT POT 

•CUT MTOi 

ALARM 2 

LOOP SELECT 

FIGURE 2 
MODEL 4011 CONTROLLER DISPLAY(FRONT VIEW) 

Modal Number 4011 Sng)« Charm* 4-20 mA Controller 
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TALIBRATTDN 

3.1.1 4-20mA Calibration nbbon cables connected and be careful not to have any 

pan of the circuit board touch any metal surfaces. Turn 
Calibration of the Model 4011 is only required power ON to unit. Adjust R10-20K (OFFSET) poten

if the CONC display does not read 00.0 +/- 00.2 with a tiometer (see figure 3) for 0.000v+/-0.001v at TP1 with 
4.00mA loop current or the display does not read 100.0 4.00mA loop current. The reading on the display when 

+/- 0.2 with a 20.00mA loop current. Turn power OFF set to CONC should be 00.0 +/• 002. Adjust R9-10K 

to unit. Remove front panel by unscrewing the two (GAIN) potentiometer for l.OOOv +/- 0.00Iv at TP2 

thumbscrews and removing the front section. Next with 20.000mA loop current. The reading on the 

remove the screws in the top left and right corner of the display when set to CONC should be 100.0 +/- 00.2. 

display board. Remove the display board with the 

oI« i °i* '§ z Mi'M | £ § 
AOC-H rgnoiu HT» z B-IY Uan3 dlS .3S3t 

FUSE 1/4 AMP FAST-ACTING FUSE r^ <df^ «S F2 • TROUBLE TPI1 LOOP CURRENT ' F3 « ALARM 1 
4mA - 0 40QV 2 F4 - ALARM 2TROUBLE ALM i ALM 2 920mA » 2 00V RELAY RELAY RELAY 0 

a
 

INrUP. . p.-1'jijrr? -. UlC J. 7 K
 
 ^UWt K 
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( -50V) TP10 •° 
AjP 

j' 
u
i
X

K/ll5 
» 

5 0V - i LOOP > 3 OmA » 53*3 u/^\ \ 
o 

O O V - 1 LOOP < 3 OmA US at ____ REF (~ 0300V) ( L,) V\_y^TP7 >Lo. 5Sw2^^^ 
t: 

TP1 / ™4* ALARM 2 
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\/ / \ ? , ̂  "^ ALARM 1/ / \ •<_-* 5v • > ALARM LEVEL / / \ Ov « < ALARM LEVEL 

DISPLAY SIGNAL / / \ 
(0-W) / \-FRST APPLY 4mA LOOP CURRENT. 

/ ADJUST RIO SO THAT TP1 - OOOOV 
REFERENCE ( + 2 49 v) ' 

SECOND APPLY 20mA LOOP CURRENT. 
ADJUST R9 FOR 1 OOOV AT TP2 

FIGURE 4011
 
MODEL 40 11 COMPONENT LOCATOR
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SERVICE 

3.2.1 The only serviceable parts on the Model 4011 ALARM LEVELS: Two alarms available with 

are the four fuses on the controller board (A27040). To user adjustable levels. 

check to see if fuse is blown turn OFF power and remove ALARM RELAYS: User jumper selectable for 
the rear clear face plate. Remove fuse in suspect and 

check for zero ohms with an ohm meter. If fuse 

Latching or Non-Latching. 
User jumper selectable for 
Alarming on GREATER or 

resistance is greater than 1 ohm then replace the fuse LESS than Alarm Level. 

with the same type. 

Fl  1/4 A Microfuse by LioelFuse 

TROUBLE RELAY: Relay de-energizes when 
loopcurrent is LESS THAN 
3mA or when power is 

p/n 273250 removed. 

F2-F4 » 5.0 A Microfuse by LittelFuse 
CONTACT RATING :Relay contacts are (SPOT 

p/n 273005 Form C) rated 10@28 VDC/ 
120VAC and are fused at 

4A SPECIFICATIONS 
5A. 

ALARM RESET: External Alarm reset avail 
INPUT LEVEL: Standard: 4-20mA Factory able when alarm relays are 

Options: 0-5v,0-10v,0 programmed for Latching. 
20mA. Alarm Relays will be reset 

but Alarm Status LEDs will 
INPUT RES: The input loop resistance track actual condition. 

for the 4-20ma loop is 100 
ohms. 

STRIPCHART: Stnpchan Output 0-2v with 
INPUT SIGNAL: 14-30 VDC nominal lOOma RL= 1000 ohms minimum. 

@24 VDC without sensor Power available is 12VDC 
Moduk.l80ma@20VDC @50mA. 
with sensor Module at 20ma OTHER: Modular terminal block that 
loop current. allows disassembly without 

removal of individual wires. 
ENCLOSURE: Standard: 1/8 DIN (1.9"Hx 

3.8"Wx6J"D)maybe 
Panel mounted-Optional: 
Nema 4, Explosion proof 

DISPLAY: 3 1/2 Digit Liquid Crystal: 
Four Display Selections 
Available: CONCentra 
tion, ALARM 1 LEVEL, 
ALARM2LEVELLOOP 
CURRENT. Three Alarm 
StatusLED:TroubletAlarm 
l.Alarml 

(Model Number 4011 Single Channel 4-20 mA Controller Page- 9 
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1.0	 Product Description 

1.1	 Introduction 

Gas	 monitors in the Model 4100 series are for 
detection of part per million (PPM) concentrations 

of	 combustible gas (4100-30), carbon monoxide 
(4100-31) or ammonia (4100-32). The monitors 
operate on 24 VDC input and source a non
linear 4-20 mA current loop output. They 

are	 designed for operation in conjunction 

with a Sierra Monitor Seruys controller 

which provides response curve smoothing 
functions resulting in a linear display 

proportional to the sensor response. 

All Model 4100 series monitors have similar 
instructions. This manual provides the 
instructions for each of the monitors and 
identifies those functions or procedures 

which differ between the models. Appendix 

A provides cross reference information for 

equivalent response of the monitors to other 

gases. 

2.0	 Installation and Start-up 

2.1	 Location 

Select a location for the monitor based on 

the following criteria. 

1.	 The monitor enclosure accepts a 
3/4" NPT male conduit or Gtting. 

Figure 1 - Outline Drawing. 

2.	 Determine the potential source and 

destination of the gas of interest and spot 
monitors where they are most likely to be 

exposed to the gas. 
3.	 Take into account the specific gravity of 

the gas to be detected. Heavy gases 

MODEL 4100 SERIES GAS MONITORS: 

should be monitored close to the floor, 

light	 gases should be monitored near the 

ceiling. 

4.	 Provide for calibration access which 

requires removal of the enclosure lid and 
application of span gas to the sensor. 

5.	 Sensor MUST be pointed down to avoid 
contamination from dust collection. 

Figure 1
 
Model 4100 Series Monitor
 

Outline and Dimensions
 

22	 Module Installation 

The monitor enclosure is a dual 3/4 inch bub 
explosion proof electrical housing. The sensor is 

factory installed in one hub, the other is for wiring 

access. Twomounting holes spaced 4.5" on cen te r 

: 1 
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are located on the upper right and lower left sides 

of the enclosure at a 45° angle to vertical. 

The monitor is to be installed on the end of rigid 

vertical 3/4" conduit or using the mounting flanges 

to secure it to a vertical surface. Access is 

required for application of a threaded calibration 

gas delivery fitting into the face of the sensor. It is 

recommended that both the conduit and the 

explosion proof housing be connected to an 

EARTH ground. 

Table 1 shows the wire gauge requirements for the 

maximum cable distance between the Stnsys 

Controller and the gas monitor. The 

recommended wire to be used should meet 

UL1007 or UL1015 specifications when installed in 

a continuous metal conduit. When cable is not 

installed continuously in metal conduit then the 

recommended shielded cable to be used is the 

Belden number identified in the table. 

Wire Gauge Maximum Cable Belden 

(AWG) Length (feet) Number 

20 2,000 8772 

18 3,000 8770 

16 4,000 8618 

14 5,000 83753 

12 9,000 83803 

Table 1
 

Wire Gauge and Length
 

To install the monitor follow the steps listed below. 

1.	 Remove the transmitter electronics from the 

main housing by unscrewing the two mounting 

screws. Lift the board out of the housing and 

unplug the sensor cable harness from the 

board (Jl a 4 position brown connector). 

MODEL 4100 SERIES GAS MONITORS: 

2.	 Connect the three wires from the Sensys 

controller to the terminal block marked "P" "S" 

"G" on the transmitter electronics. See Table 2 

for connector labeling and for recommended 

wire colors. 

Sensyt Monitor Wire
 

Label Label Color
 

+ EXC P White 

S Black 

GND G Green 

Table 2 

Connector Labeling and Wire Colors 

3.	 Connect an earth ground wire to the ground 

screw provided in the main housing. 

4.	 Reconnect the sensor cable harness to the 

transmitter electronics (Connector Jl) and 

replace the electronics board into the 

enclosure insuring that a sufficient service loop 

stores into the enclosure. 

5.	 Complete any required terminations of the 

cables to the Sensys controller (see Sensys 

instructions). 

23	 Start-up Procedure 

After all the wiring has been installed apply power to 
the sensor module(s) by providing power 10 the Sensys 

controller. Wait 30 seconds and check that the status 

LED on the gas monitor is ON. If the status LED is 

not on, follow trouble shooting guidelines (Section 4 2  ) 

>: 2 
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Note that typical Sensys operation provides a five 

minute warm-up period, after power up, before signals 

from the monitor are processed for alarm decision 

purposes. 

3.0	 Calibration 

3.1 Frequency of Calibration 

Sierra Monitor recommends that model 4100 series 

gas monitors be calibrated every ninety days. 

Monitors should be on power for at least 24 hours 

continuously before calibration adjustments are 

made. 

(-) HEATER CJRRENT 
mV/mA 

HEATER VOLTAGE 
ADJUST 

+ 5 0V SUPPLX 

GROUND
 
CONNECTION
 

4mA
 
ADJUST
 

HEATER 
VOLTAGE 

(+) HE^ 
CURRENT 
mV/mA 

SPAN ADJUST 

SIGNAL *mA - 0 200V 
20mA - 1 00V 

Figure 2
 
Model 4100 Series Monitor
 

Component and Teat Point Locator
 

MODEL 4100 SERIES GAS MONITORS. 

3.2 Procedure 

There are two alternative procedures for 

calibration of Model 4100 monitors connected to 

Sensys controllers. The following procedure 

adjusts the monitor output to a precise 4-20 mA 

output. The alternate procedure is described in 

Sensys instructions and allows the monitor output 

to remain unadjusted while the Sensys controller 

concentration processor is adjusted to compensate 

for drift of the monitor output signal. 

3.2.1 To calibrate the monitor output: 

Equipment required: 

- Digital Volt Meter (DVM) 3 1/2 digits 
- Calibration gas of a concentration equal to 

the full scale value of the monitor as follows: 

Model 4100-30: 

5,000 ppm Methane (CH3) 

Model 4100-31: 

500 ppm Carbon Monoxide (CO) 

Model 4100-32: 

1,000 ppm Ammonia (NH-,) 

3.2.2 Procedure (refer to Figure 2). 

1.	 Remove the enclosure bd by 

turning counterclockwise. 

2.	 Verify that the status LED is 

ON. If the status LED is 

out, do not attempt 

calibration and refer to 

trouble shooting guidelines 

(Section 4.2). 

3.	 Connect DVM across TP2 

(heater voltage) and GT1 

(ground connection) and 

verify that heater voltage is 

5.0 VDC + /-0.05V if not 

adjust using potentiometer 

R3 (heater voltage adjust) 

4. Connect DVM across TP5 

(signal) and GT1 (ground connection) 
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With no span gas applied the voltage at 

TP5 should be approximately 0.20VDC 

+ /- 0.025V. If not adjust using 

potentiometer R14 (4 mA adjust). 

5.	 Apply Span gas at a flow rate of 100 

ml/min. Allow 3 to 5 minutes before 

making any adjustments. 

6.	 Adjust Span Pot R20 (span adjust) so that 

voltage at TP5 (signal) is 1.00 VDC +/

0.005V. Verify that the Sensys Controller 

is displaying the correct concentration, if 

not adjust potentiometer R20 accordingly. 

7.	 Remove span gas, wait 5 minutes and 

verify that the concentration on the Sensys 

Controller goes to 0 ppm or DVM 

attached to TP5 goes to 0.20VDC +/

0.025V. If not adjust via potentiometer 

R14 (4 mA adjust). 

4.0	 Service 

4.1 Sensor Replacement 
The sensor should be replaced when either of the 

following conditions occur: 

1.	 It is no longer possible to obtain the 

correct value on the Sensys Controller or 

the correct voltage level at TP5 on the 

electronics board using R20 (span adjust) 

and R14 (4mA adjust). (At 4mA the 

voltage at TP5 should be 0200V +/

0.025V and at 20mA the voltage at TP5 

should be 1.00V +/- 0.005V) 

2.	 When the signal at TP5 becomes noisy 

causing erroneous or fluctuating 

concentration readings. 

To remove the Sensor, remove the electronics 

board from the main housing and unplug the 

sensor connector harness from the electronics.. 

Unscrew the old sensor from the main housing and 

install the new sensor in the reverse order. 

After replacement a coarse calibration adjustment 

may be performed. Precision calibration is 

required after twenty four hours of stabilization. 

4.2.	 Troubleshooting 

If the Status I.F.D is OFF check the following 

1.	 Power is available at the 4100-30. There 

should be 14 VDC to 30 VDC at TBl (the 

channel wiring connector) between "P" 

(power) and "G" (ground). If not, verify 

that wiring from Sensys Controller to the 

4100-30 is correct and thai the channel 

fuse in the Sensys is not blown. 

2.	 Verify that Sensor cable is plugged in all 

the way and is correctly oriented. 

MODEL 4100 SERIES GAS MONITORS:	 K 4 
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4.1 Specifications 

SENSOR 
TYPE Solid State Metal Oxide Semiconductor 
RANGE 4100-30. SO - 5,000 ppro Methane 

(See Appendix A for crocs reference to 
other gates). 
4100-31. 50-500ppmCO 
4100-32. 20-500ppni Ammonia (NH3) 

RESPONSE. 90% of concentration in less than 30 
seconds. 

TYPICAL LIFE	 Five years in Normal Service. 

DETECTABLE GASES AND VAPORS 
Acetone, Acetylene, Benzene, Butane, 
Carbon Monoxide, Draxane, Ethane, Ethyl 
Ether, Ethyiene Oxide, Freon, Gasoline, 
Hydrogen, Isopropanol, Jet Fuels, 
Kerosene, Methane, Methanol, Methyl 
Ethyl Ketone, Natural Gas, Propane, 
Toluene, Xylene 

CALIBRATION 
ADJUSTMENTS	 For manual calibration: 4mA loop, Span, 

Healer Voltage 
No manual adjustments when calibrated 
with Saa^v Controller. 

STATUS LED	 OFF indicates that either the heater or film 
is an open circuit. 

ENVIRONMENTAL 
OPERATING: Temperature -10°Cto +40°C 

Humidity 5% to 95% non condensing 
STORAGE: Temperature -55°C to +85°C 

ELECTRICAL DATA 
WIRING 3 wire non isolated 
INPUT 
VOLTAGE 14-30VDC 
CURRENT 70mA @ 4mA loop Current; 90mA @ 

20mA loop Current at 24VDC
 
POWER. 2.1 Watts
 
OUTPUT
 
RANGE 4-20mA
 
LOOP RES 800 ohms at 28VDC
 

MECHANICAL 
PHYSICAL. Nominal Dimensions (HxWxD) 

6.75'x 4" x 3.5' 
MATERIAL: Cast Aluminum epoxy painted 
WEIGHT 2 pounds 
CLASSIFICATION: Class I Division I Groups C,D 
MOUNTING: Connects to a vemcal 3/4* electrical conduit 

MODEL 4100 SERIES GAS MONITORS: 

5.1 Limited Warranty 

SIERRA MONITOR CORPORATION warrants its 

products to be free from defects in workmanship or 

material under normal use and service for one year 
after date of shipment. SMC will repair or replace 

without charge any equipment found to be defective 
during the warranty period. Final determination of the 
nature and responsibility for defective or damaged 
equipment will be made by SMC personnel. 

All warranties bereunder are contingent upon proper 
use in the application for which the product was 

intended and do not cover products which have been 

modified or repaired without SMC approval or which 

have been subjected to accident, improper 
maintenance, installation or application, or on which 

original identification marks have been removed or 
altered. This Limited Warranty also will not apply to 

interconnecting cables or wires, consumables (te. 
calibration gases, batteries), nor to any damage 

resulting from battery leakage. 

In all cases SMC's responsibility and liability under tbs 

warranty shall be limited to the cost of the equipment. 

The purchaser must obtain shipping instructions for the 

prepaid return of any item under this warranty 

provision and compliance with such instruction shall be 

a condition of this warranty. 

Except for the express warranty stated above, SMC 

disclaims all warranties with regard to the products 
sold hereunder including all implied warranties of 

merchantability and fitness and the express warranties 

stated herein are in lieu of all obligations or liabilities 

on the part of SMC for damages including bui not 
limited to consequential damages arising out oCor m 

connection with the use or performance of the product 
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APPENDIX A 

The model 4100 series gas monitors source a non-linear 4-20 mA output that require Seruya curve fitting for signal 
linearization Each module, -30,-31,-32, has been curve fitted for a specific gas over a specified concentration range 
Other gases can be detected with the modules and some gases may be detected by more than one module When 
selecting or matching a module to a gas, it is imperative to remember that the range must remain the same For 
example, model 4100-31 has been characterized using 0-500 ppm carbon monoxide If this module is the desired choice 
to detect acetylene, the range must be 0-500 ppm. The following is a cross reference list, ordered by model number 

Model 4100-30 Model 4100 31 

Scoff* Configuration Scatjt Configuration 
Pull scale range 5,000 ppm CH4 Full scale range 500 ppm CO 
Curve fit function G02cc, Scaling Factor 4 28 Curve Tit function G03cc, Scaling Factor 3.51 
(AJ1 crocs calibrations tested using 1000 ppm methane at the listed [All cross calibrations tested using 500 ppm carbon monoxide at the 
module voltage and gas concentration ] listed module voltage and gas concentration ] 

EXAMPLE GAS MODULE CONCENTRATION 
To detect acetylene Use the listed Seafjt range, function code and DETECTED VOLTAGE (PPM1 
scaling factor From the cross reference list enter a calibration span Cuban Maaadde 100 300 

acetic acid 1.59 120 value of 4000 ppm (from list) Apply 1000 ppm methane (o the 
acetonitnle 120 30 sensor and adjust the module output to 1 90 volts (19 0 mA) acrylonitnle 132 50 
acetone 108 20 

GAS MODULE CONCENTRATION acetylene 174 200 
DETECTED 
Methaae 

VOLTAGE 
ZOO 

(PPM) 
3,000 

benzene 
n-butane 

120 
144 

30 
70 

acetic acid 126 700 i -butane 154 100 
acetonitnle 137 1,000 1-butanol 120 30 
acrylonitnle 137 1,000 2-butanol 120 30 
acetone 107 350 i-butanol 132 50 
acetylene 190 4,000 t-butanol 132 50 
n-butane 130 800 butene 128 40 
i -butane 130 800 chloroform 174 200 
1-butanol 126 700 cyclopenune 154 100 
2-butanol 137 1,000 cyclohexane 148 80 
i-butanol 137 1,000 diethylketone 108 20 
t-butanol 161 2,000 dipropylether 120 30 
butene 161 2,000 ethane 194 400 
cyclopentane 126 700 ethanol 120 30 
cyclohexane 
diethylketone 

143 
126 

1,200 
700 

ethylene 
Freon 113 

140 
148 

60 
80 

dipropylether 111 400 n-heptane 144 70 
ethane 104 300 n-hexane 140 60 
ethanol 104 300 1-hexanol 120 30 
ethylene 122 600 hydrogen 132 50 
Freon 113 070 55 methanol 120 30 
n-heptane 151 1500 methylene chloride 154 100 
n-hexane 140 1,100 methyl bromide 174 200 
1 hexanol 151 1500 methyl chloride 174 200 
methanol 111 400 methyl ethyl ketone 120 30 
methyl bromide 088 150 methyl propyl Ice tone 120 30 
methyl chloride 
methyl ethyl ketone 
methyl propyl ketooe 
nitroethane 

0.88 
117 
117 
1.37 

150 
500 
500 

1.000 

nitroethane 
nitromethane 
1-penunol 
propane 

100 
148 
108 
166 

15 
80 
20 

150 
nitromethane 161 2,000 n-propanol 108 20 
1-pentanol 143 1,200 i-propanol 115 25 
propanal 
n-propanol 
i-propanol 

117 
104 
130 

500 
300 
800 

propylene 
toluene 
xylene 

128 
140 
128 

40 
60 
40 

propylene 161 2,000 Model 4100-32 

Seojrt Configuration 
Full scale range 1,000 ppm NH3 

Curve fit function G03cc, Scaling Factor 557 

MODEL 4100 SERIES GAS MONITORS 
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APPENDIX B
 

Maintenance Form
 
Alarm Reporting Contacts
 



MAINTENANCE REPORT 
Address Date Time 
Inspector Weather 

Protective Box Comment 
Is lid on tight? Yes No 
Cement Seal Good Damaged 
Are there signs of leakage? Yes No 

Gas Sensors 
Sensor Condition Good Damaged 
Is there excess moisture? Yes No 
Condition of electrical wires. Good Damaged 
Is Sensor plugged or dirty? Yes No 

Control Box 
Has it been Tampered with Yes No 
Condition of wires Good Damaged 
Instructions attached. Yes No 

Strip Chart 
Has Strip Chart been functioning properly? Yes No 
Are there any peaks over 10Oppm? Yes No 
If yes contact Mr. Jon Schock as soon as possible. 
Comments 

Calibration For 4100-30 Sensor 
Time Calibration Gas concentration 2478 ppm 

1 Is LED On Yes No 
Proceed Refer to trouble shooting guides. 

2 Connect DVM to TP2 and GT1 (ground) 
3 Heater voltage should be 5.0 VDC +/- O.OSv. If not adjust R3. Yes 
4 Connect DVM to TP5 and GT1 
5 Reading should be 0.02 VDC +/- 0.025v. If not adjust R14. Yes 
6 Apply Span gas at a flow rate of 100ml/min. Allow 4 minutes before proceeding. 
7 Adjust Span Pot R20 to read 1.00 VDC +/- O.OOSv Yes 
8 Record controller display value. x25 = ppm 

Controller should read within +/- 250 ppm of cal gas. Yes 
9 Remove Span gas. Wait 5 minutes and check controller. Should read 0. 

If not adjust R14. Yes 
10 Mark calibration points clearly on strip chart Yes 

Calibration For 2001-10 Sensor 
Time Calibration Gas concentration 1000 ppm 
Lamp Color (should be green) Apply calibration Gas 
Time To Red Lamp Color If Alarm sounds within one minute OK 
Time To Green Lamp Color If green light appears within one minute 

of the removal of calibration Gas OK 

If lamp color is not green or either lamp time is not OK adjust according to attached instructions and repeat. 

Have sensors been calibrated property? Yes No 

Comments 



Emergency Numbers 

Union Fire District

RI DEM .

 911 
(401) 783-2422 

 (401) 277-3070 

EPA Region I (617) 223-7265 

Routine Numbers 

Union Fire District
Chief David Hall

 (401) 783-3321 
 (401) 789-8354 

Mr. Jon Schock, Utilities Directory
Town of South Kingstown 

 (401) 789-9331 

Mr. Mark Dennen
Department of Environmental Management 
Division of Air and Hazardous Material 

 (401) 277-2797 

Mr. Dean Tagliaferro, OSC
EPA Region I 

 (617) 860-4625 

Mr. David Newton, RPM
EPA Region I 

 (617) 573-9612 

System Repairs 

Gas Detection System 

Mr. Luke A. Fabbri
Geological Field Services, Inc. 
203 Washington St., #132 
Salem, MA 01970 

 (617) 334-2776 



APPENDIX C 

Incident Response Sheet 



INCIDENT RESPONSE SHEET 

DATE 
TIME am pm 
On Duty Officer 

Name of Caller 
Address of Alarm 
Telephone # 

Which Alarm Number has sounded, I or II or both? I M Both 

What time did the alarm sound? am pm 

Was anybody home when the alarm first sounded? 

How many people are currently in the building? 

INSTRUCTIONS FOR RESIDENTS 

ALARM I (Siren) 
1.	 Instruct caller to have all persons evacuate the building, leaving the doors open 

behind them. 

2.	 Once outside the building have caller open basement door to ventilate basement. 

3.	 Instruct caller not to enter the basement in order to open the basement door 
if it is locked. 

4.	 If basement door is locker from inside have caller wait for Fire Department assistance. 

ALARM II (Red Light 1 
1.	 Instruct caller to reset alarm by pushing reset button #2 on control box. 

2.	 Instruct caller to call back if alarm goes off again. 

3.	 Fire Dpeartment will perform a combustible gas survey of building within 24 Hours. 

BOTH ALARMS 
1.	 Follow Alarm I instructions. 



South Kingstown Police Department • MEMORANDUM
 

All -Department Personnel IUT6
 

FROM: Vincent Vespia. Jr., Chief of Police
 

SUBJECT: Hethaae Gas Mara Protocol
 

As a result of leaking methane gat from the Old Ro*e Kill landfill,
 
resident* in the neighboring area have b«en equipped with Methane
 
gas alarm* and warning device*. The device* give the resident* an
 
audible signal warning of a higher than normal level of •ethane
 
ga*.
 

Kith these alarms in place, the resident will be calling *911* -for
 
emergency assistance by the Fire Department. The department will
 
be receiving these calls and will dispatch fire unit* to the
 
location of the reported methane gas alarm. The dispatcher will
 
also notify the Chief of the Union rire District, or bis standby
 
Officer in Charge. . ^
 

. - • . " » * . • *
 
Dispatchers should bear in mind that this type of gas leak i* a
 
potentially lethal situation. Dispatchers should ask the caller if
 
everyone is out of the building and if the doors are left open.
 
Also, ask the caller to open the basement door if possible, {r.om
 
the 0ut«ldt. in order to ventilate the basement. Instruct the
 
caller d̂ p not re-enter the house to open the basement door.
 

Dispatcher* will notifyi
 

Stephen Alfred, Town Manager - daytime only
 
Work* 789-9131 or town line 201
 

Jon R. SchocJe, Utilities Director, anytime day or night
 
Worki 789-9331 Komei 789-3428
 

Because of the nature of these types of alarms, the dispatcher will
 
make out an *S* eard titled "Safety Hazard*. A Police Officer will
 
be dispatched to the location to insure that eeeupants of the
 
building are out safely while fire unit* are responding.
 

Vincent Vespia, Jr.
 
Police Chief
 



FIRE DEPARTMENT
 

In the event that either Alarm I or Alarm II is reported 
the following actions should be taken. 

ALARM I (Siren) 
1. Respond to site as an emergency. 
2. Treat site as a potentially combustable atmosphere. 
3. Ventilate building then perform combustibale gas survey. 

NOTIFY THE FOLLOWING IMMEDIATELY 
Date and Time of Contact 

Rhode Island DEM (401) 277-3070 
EPA Region I (617)223-7265 

Submit Incident Report and notify within 24 Hours. 
Mr. Jon Schock Town Hall, 180 High Street, Town of S. Kingstown, Rl 02879 
Mr. Mark Dennen Rl DEM, DA&HM, Providence Rl 02903 
Mr. Dean Tagliaferro EPA Region I, 60 Westview Street, Lexington, MA 02173 

Mr. Jon Schock South Kingstown (401) 789-9331 
Mr. Mark Dennen Rhode Island DEM (401) 277-2797 
Mr. Dean Tagliaferro EPA Region I 860-4625 

ALARM II (Red Light) 

Submit Incident Report and notify within 24 Hours. 
Mr. Jon Schock Town Hall, 180 High Street, Town of S. Kingstown, Rl 02879 
Mr. Mark Dennen Rl DEM, DA&HM, Providence Rl 02903 
Mr. Dean Tagliaferro EPA Region 1,60 Westview Street, Lexington, MA 02173 

Mr. Jon Schock South Kingstown 789-9331 
Mr. Mark Dennen Rhode Island DEM (401) 277-2797 
Mr. Dean Tagliaferro EPA Region I (617) 860-4625 



ALARM INSTRUCTIONS 

ALARM I (Siren) 
1.	 Call the Union Fire Department and report alarm. 

(DIAL 911) 

2.	 Do not light any matches, turn off heat, and stove. 

3.	 Do not go into basement area. 

4.	 Have all people leave the building. 

5.	 Leave door open for ventilation. 

6.	 Open basement door from outside, do not go inside. 

7. Wait for Fire Department to reset alarm and clear building. 

ALARM II (Red Light) 
1.	 Go into basement and push reset button #ll on control box. 

(DIAL 911) 

2.	 Call the Union Fire Department and report alarm. 

3.	 If alarm keeps going off call Mr. Jon Schock 
Town of South Kingstown Utilities Department. 

(DIAL 789-9331) 

BOTH ALARMS 
1.	 Follow Alarm I instructions. 

The above direction will be laminated and given to each resident. 


