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1. INTRODUCTION  

 

On behalf of Unidos ZR LLC, EnviroTrac Engineering & Geology, P.C. (EnviroTrac) has prepared 

the following Interim Remedial Measures (IRM) Work Plan for the property located at 655-671 

Stanley Avenue, Brooklyn, New York (the site). This report was completed in response to the 

assignment of NYSDEC Site No. 224415 to the site and the subsequent Order on Consent 

executed December 12, 2024. This IRM Work Plan was completed in accordance with the New 

York State Department of Environmental Conservation (NYSDEC) DER Technical Guidance for 

Site Investigation and Remediation (DER-10). 

1.1 SITE BACKGROUND  

1.1.1 Site Description  

 

The site is located at 655-671 Stanley Avenue, Brooklyn, New York (Figure 1B). The site consists 

of one (1) irregular-shaped parcel with an estimated area of 0.34 acres in size. The site is 

improved with one-story (1) commercial building with a full basement, and asphalt-paved parking 

lots in the front and rear of the building which is at basement grade. The building has an estimated 

gross floor area of 11,330 square feet and contains a total of three (3) commercial units (City 

Fresh Market, one (1) vacant unit (former Lily’s Dry Cleaner), and Tex’s Chicken & Burgers). A 

review of the New York City Building Department property profile overview indicated that the 

existing building was constructed in 1950. The building occupies most of the parcel and is 

bordered by landscaped areas, municipal walkways, and right-of-ways.  

The site is bound to the south by Stanley Avenue, to the north by commercial and residential 

properties, to the east by a commercial property and Hendrix Street, and to the west by 

commercial properties with Van Siclen Avenue beyond.  

1.1.2 Site Environmental Setting  

 

The surface topography of the Site and surrounding vicinity was obtained from the USGS 

(https://apps.nationalmap.gov/downloader/#/), Figure 1A. The topographic elevation of the Site is 

approximately 10-15 feet above mean sea level (MSL) at sidewalk grade.  
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Soil observed during the previous investigation events consisted primarily of fine sand and silt. 

Groundwater was observed at approximately 1 to 2 feet below basement grade and between 10 

and 10.5 feet below sidewalk grade to the south of the building along Stanley Avenue.  

The site is located within the Atlantic Coastal Plain physiographic province of New York. This 

province is characterized by an eastward thickening wedge of sediment deeply underlain by a 

metamorphic bedrock. Although this area is part of the Coastal Plain, the regional geology is 

characterized by depositional landforms of continental glaciers created through the retreat of the 

Wisconsin ice sheet in the Late Cretaceous and Pleistocene. Locally the unconsolidated sands 

and gravels associated with the outwash plains predominate at depth. Shallower surface soils in 

the vicinity of the Site are characterized as urban fill materials. Regionally, groundwater flow is 

southerly toward Jamaica Bay.  

1.1.1. Site History  

Currently, the building contains a total of three (3) commercial units (City Fresh Market, former 

Lily’s Dry Cleaner, and Tex’s Chicken & Burgers). A review of the New York City Building 

Department property profile overview indicated that the existing building was constructed in 1950.  

Previous tenants of the site include: 

 Supermarkets from 1960 through present 

 A dry cleaner on the 663 Stanley Avenue portion of the site on the 1965 through 2007 

 Several retail stores including bakeries, laundry, pharmacy, clothing and fabric stores, and 

other miscellaneous retail sales. 

1.1.3 Previous Investigations 

 

Several investigative work phases have taken place at the Site from 2023 to 2025 by Castleton 

Environmental Geology Services DPC, to determine the impact on the environment and human 

health from historic site operations. These investigations were conducted for due diligence 

purposes, prior to the current owner purchasing the property. These investigations included the 

following: 

 Phase II Environmental Site Assessment (ESA) – February 2023 

 Supplemental Phase II ESA – March 2023 
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 Remedial Investigation  - February 2024 

 Chemical Removal Summary Letter – July 20, 2024 

 Drywell Remediation Summary Report – July 2024 

 Soil Vapor Intrusion Investigation – March 2025 

 Site Characterization Report (SCR) – May 2025 

Based on results of the previous and most recent investigations conducted at the Site, it has been 

determined that soil vapor, and groundwater beneath the Site have been impacted by chlorinated 

volatile organic compounds (CVOCs), petroleum volatile organic compounds (VOCs,) semi-

volatile organic compounds (SVOCs), PFOAs, metals, and pesticides, and that remedial 

measures are warranted to prevent, mitigate, or remedy environmental damage or the 

consequences of environmental damage. A priority during investigation and/or remediation at a 

cleanup site is to contain and/or stabilize, to the extent possible, identify sources of contaminants 

in any media to reduce/eliminate receptor exposure to contaminants or to contain further 

movement of contaminants through any pathway. This will be accomplished through 

implementation of interim remedial measures (IRM). The NYSDEC encourages the use of an IRM 

when a source or exposure pathway can be effectively addressed before completion of the 

ongoing investigation and remedy selection process. 

 

1.2. Objectives 

 

This IRM Work Plan was developed to address the following objectives: 

 

 provide a brief summary of the Site, including findings pertaining to previous work 

performed pertinent to the proposed IRM tasks. 

 present the technical approach that will be used. 

 present procedures that will be employed to address health and safety, quality assurance, 

and potential community impacts. 

 identify applicable regulatory considerations associated with the IRM and discuss their 

management. 

 present information pertaining to a construction completion report (CCR) that will provide 

results of the completed IRM; and 

 provide an IRM implementation schedule. 
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2.0 SCOPE OF WORK 

 

2.1 Overview 

 

The Site Characterization Report (SCR), conducted by Castleton Environmental Geologic Services, 

DPC, dated May 2025, was carried out to determine the impacts to soil, soil vapor, and groundwater 

beneath the Site associated with historical usage of the Site. The Site was previously partially 

occupied by an active dry-cleaning operation but ceased operation in May 2023. It was determined 

that these operations had impacted the soil, soil vapor, and groundwater with elevated levels of 

CVOCs, semi-volatile organic compounds (SVOCs), PFOAs, pesticides, and metals beneath the 

building. The results of the investigations determined that a source of elevated levels of CVOCs, 

petroleum VOCs, SVOCs, PFOAs, metals, and pesticides are present beneath the Site, which has 

contributed to elevated levels of CVOCs in groundwater and soil gas beneath the Site. Due to the 

presence of elevated levels of CVOCs and petroleum VOCs in soil and groundwater, vapors are 

also present beneath the Site and may potentially impact the indoor air and soil vapor beneath the 

building at the Site. 

 

The NYSDEC and New York State Department of Health (NYSDOH) have required vapor mitigation 

to address elevated levels of VOCs in indoor air. This IRM will address the contaminated soil vapor 

and indoor air at the Site through the installation and operation of an on-Site active sub-slab 

depressurization system (SSDS) which will mitigate soil vapor and indoor air impacts beneath and 

within the building at the Site. EnviroTrac Engineering & Geology P.C. will design, install, and 

conduct annual operations, maintenance, and monitoring (OMM) of the SSDS.  

 

2.2 Summary of Site Investigation Results 

 

Below lists the previously performed remedial investigations for the Site. 

 Phase II Environmental Site Assessment (ESA), Castleton Environmental Geologic 

Services,  DPC, February 2023 

 Supplemental Phase II ESA, Castleton Environmental Geologic Services, DPC, March 

2023 

 Remedial Investigation, Castleton Environmental Geologic Services, DPC, February 2024 

 Chemical Removal Summary Letter, Castleton Environmental Geologic Services,  DPC, 

July 20, 2024 
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 Drywell Remediation Summary Report, Castleton Environmental Geologic Services,  

DPC, July 2024 

 Soil Vapor Intrusion Investigation, Castleton Environmental Geologic Services,  DPC, 

March 2025 

 Site Characterization Report (SCR) , Castleton Environmental Geologic Services,  DPC, 

May 2025 

Soil 

Soil samples were collected from the Site during the Phase II Environmental Site Assessment 

(ESA) (February 2023) (Castleton Environmental Geologic Services, DPC), from three (3) soil 

boring locations onsite. Soil analytical results reported concentrations of volatile organic 

compounds (VOCs) below Unrestricted Use soil cleanup objectives (SCOs) or as non-detect. 

Tetrachloroethene (PCE), a common dry-cleaning chemical, was detected in one of the three soil 

samples below Unrestricted Use SCOs 

 

Groundwater 

The most recent groundwater sample data collected from the Site during the Site Characterization 

Report Activities (Castleton Environmental Geologic Services, DPC, May 2025) was reviewed 

and summarized. The groundwater monitoring results for the Site in April 2026 showed that the 

CVOCs, PCE exceeded th AWQS of 5ug/L in monitoring well MW01 at 9.2 ug/L and at MW02 at 

5.4 ug/L. Benzene was reported was reported at 1.7 ug/l in groundwater sample MW06, slightly 

above its AWQS of 1 ug/l. The semi-volatile organic compounds (SVOC) Benzo(a)pyrene was 

reported above GVs in groundwater samples MW01-I, MW02-I and MW03 at 0.04J ug/L, 0.03 J 

ug/L, and 0.03 J ug/L, respectively. The SVOC Hexachlorobenzene was reported above 

AWQS/GVs at 0.06 J ug/l in groundwater sample MW01-D. For PFAS, PFOAs were reported in 

all groundwater samples, including upgradient MW05, ranging from 0.0316 ug/l in MW03 to 

0.0628 ug/l in MW06, above its AWQS of 0.0067 ug/l and PFOSs were reported in all groundwater 

samples, including upgradient MW05, ranging from0.019 ug/l in MW01-D to 0.0837 ug/l in MW05, 

above its AWQS of 0.0027 ug/l. For total metals there were reported exceedances for chromium 

in MW03 of 98.94 ug/L, above its AQS of 50 ug/L, iron a maximum exceedance of 3,840 ug/L in  

MW05, manganese a maximum of 1,768 ug/L in MW05, and sodium a maximum exceedance of 

143,000 ug/L in MW02-D. For dissolved metals, iron was reported at maximum exceedance of 

1.14 ug/L in MW5, manganese was reported at a maximum exceedance of 1,581 ug/L in MW05, 

and sodium was reported at a maximum exceedance of 143,000 ug/L in MW-02-D.  
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Soil Vapor Intrusion 

A soil vapor intrusion investigation was conducted at the Site during the Site Characterization 

Report Activities (Castleton Environmental Geologic Services, DPC, May 2025), which included 

four (4) indoor air samples from within the building, four (4) sub-slab soil vapor samples, and one 

(1) outdoor air sample. The results showed elevated levels of CVOCs in the sub-slab soils 

beneath the Site building. Results of the samples collected were compared against the New York 

State Department of Health (NYSDOH) Soil Vapor Intrusion Decision Matrix, which is based on 

select compounds of concern. Each of the four (4) indoor air samples that were collected during 

the study yielded results that were below the NYSDOH AGVs. Out of the four (4) sub-slab air 

vapor samples collected 3 out of the 4 yielded results that were elevated, with a maximum 

concentration of 1,640 ug/L. When compared to the guidance values within the NYSDOH 

Decision Matrix, a recommendation of “Mitigation”. With a maximum result of 83.8 ug/L of TCE in 

two of the sub-slab vapor samples, am action recommendation of “Mitigate” is recommended from 

the Decision Matrix.  

 

2.3 Technical Approach 

 

2.3.1 Sub-slab Depressurization System (SSDS) Installation 

 

Installation of an SSDS will mitigate potential SVI impacts within the Site building. A total of ten 

(10) vapor extraction wells will be installed in the building. The wells will be constructed of four (4) 

inch diameter no-hub cast iron pipe above grade, and four (4) inch diameter 20-slot schedule 40 

PVC pipe below grade. No trenching will be conducted during the installation of the SSDS. The 

wells will be connected to three (3) Obar Systems, Inc. in-line vacuum fans located on the exterior 

of  the building. The system effluent will discharge to the outdoor air, approximately two (2) feet 

above the roof line of the building and 10 feet from any air intake. Operation, maintenance, and 

monitoring (OMM) inspections will be performed on an annual basis following system startup. 

Effluent testing will be completed upon full (post installation startup testing) operation to comply 

with High Toxicity Air Contaminant (HTAC) requirements per 6 NYCRR Part 212-2.2 Table 2. In 

addition to effluent testing, post-mitigation indoor air analytical sampling will be conducted no 

sooner than 30 days following system start-up, within the heating season, to ensure that indoor 

air concentrations are within background and to confirm the effectiveness of the SSDS. The 
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system startup testing period will end once communication testing (SSDS performance testing) 

for the SSDS is complete. If the SSDS is installed outside of the heating season, post-mitigation 

air sampling will be conducted 30 days following system start-up and then again during the 

following heating season. A total of four (4) indoor air samples will be collected. The effluent 

samples will be collected into a one (1) Liter Summa Canister and will be a grab sample collected 

over a period of approximately three (3) to five (5) minutes. The indoor air samples will be 

collected into 6 Liter Summa Canisters equipped with six (6) hour flow controllers. All samples 

will be delivered via courier to a NYSDOH-certified laboratory, for analysis of VOCs by US 

Environmental Protection Agency (EPA) Method TO-15 with Category B Deliverables. Chain of 

custody forms will be completed to document sample possession. The results of the effluent vapor 

sample and indoor air samples will also be reviewed by a third-party data validator, and a Data 

Usability Summary Report (DUSR) will be provided. The proposed SSDS construction and 

installation is summarized in the Remedial Design Work Plan (RDWP) provided as Appendix A 

of this report. Figures SSDS-001.00 through SSDS-004.00 show the SSDS design.  

 

2.3.2 Evaluation of IRM Results 
 

2.3.1.1. Sub-slab Depressurization System Performance Testing Results 
 

Following the installation of the SSDS, eight (8) vacuum monitoring points will be installed within 

the building at the Site. The vacuum monitoring point construction is provided in the RDWP in 

Figure SSDS-004.00. Vacuum readings will be recorded from each vacuum monitoring point. 

Pressure differential/vacuum testing will be completed and documented following the startup of 

the SSDS. Vacuum beneath the slab will be deemed sufficient if readings are -0.02 inches of 

water or greater. 

 

Should vacuum readings be insufficient, a larger size blower/fan will be installed to provide the 

appropriate vacuum beneath the slab. An updated SSDS Plan would be provided to the NYSDEC 

and NYSDOH prior to the installation of additional SSDS vapor extraction wells. 

2.4. Investigation Derived Waste (IDW) 
 

IDW includes materials generated during the performance of the prescribed remedial actions that 

have been contaminated with contaminants of concern and require disposal. The anticipated IDW 
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will include removed concrete [three (3) 6-inch diameter concrete cores] during the installation of 

the SSDS extraction points, removed soil during the installation of the SSDS extraction point, and 

incidental personal protective equipment (“PPE”).  

Soil removed during the installation of the SSDS extraction points will be placed into a 55-gallon 

drum and staged on-Site for proper off-Site disposal at a later date. Contaminated PPE will be 

collected, double bagged, and properly disposed as appropriate. 

2.5. Health and Safety 

 

Health and safety procedures that will be employed during the IRM are presented in the HASP 

included in Appendix B.  

 

2.6. Community Air Monitoring 

 

Community air monitoring procedures that will be implemented during ground intrusive activities 

at the Site (installation of SSDS extraction wells) are provided in Appendix C. Air monitoring will 

be implemented in accordance with the NYSDOH Generic CAMP with Special Requirements for 

Work Within 20 Feet of Potentially Exposed Individuals or Populations or Structures and Special 

Requirements for Indoor Air Work With Co-Located Residences or Facilities. 

 

Air quality in the work zones and nearby areas will be monitored for organic vapors and dust 

during the work to ensure worker safety (in accordance with provisions provided in the HASP) 

and to document that no adverse effects from the work conducted are experienced by the 

occupants of the building and surrounding properties. If the testing results exceed response 

triggers, then appropriate corrective actions will be taken. 

 

Concrete dust will be diminished by utilizing wet cutting methods and dust masks will be worn by 

the individuals conducting the concrete work as per the HASP. 

 

CAMP reports will be provided to the NYSDOH and NYSDEC on a weekly basis. The NYSDOH 

and NYSDEC will be notified within 24 hours of any CAMP action level exceedances and 

corrective measures taken. 
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3. REPORTING OF RESULTS 

 

3.1. IRM Construction Completion Report 

 

A Construction Completion Report (CCR) will be prepared and submitted at the completion of the 

IRM. The CCR will present and discuss the developed remedial action objectives, the selected 

remedy and the remedial actions performed. Detailed information pertaining to the CCR is 

provided in DER-10 subdivision 5.8(b)-(d). The CCR will provide a certification and be stamped 

by a NYS registered professional engineer.  

3.2. Electronic Data Deliverable 
 
In accordance with requirements specified in DER-10, laboratory data developed during the IRM 

will be submitted to the NYSDEC in the NYSDEC-approved Electronic Data Deliverable (EDD) 

format. 

 

4. PROJECT SCHEDULE 

  

The IRM will be conducted in accordance with the following schedule:  

 

Update Document Repositories and NYSDEC Notification  

 

The IRM process will be initiated immediately upon receipt of approval to proceed from the 

NYSDEC. Copies of the approved IRM Work Plan will be placed in the following repositories: 

 

 Brooklyn Public Library, 81 Devoe Street, Brooklyn, NY 11211. 

 Brooklyn Community Board 1, 435 Graham Avenue, Brooklyn, NY 11211; and 

 NYSDEC Region 2 Division of Environmental Remediation, 1 Hunter’s Point Plaza, 47-40 

21st Street, Long Island City, NY 11101. 

 

Install and Initiate SSDS 

 

Field work will be initiated after a thirty (30) day period following the approval of the IRM Work 

Plan by the NYSDEC. The NYSDEC case manager will be notified a minimum of seven (7) to 10 

days in advance prior to start of work. The SSDS will be installed and operational with two (2) 
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months following the approval of the IRM Work Plan by the NYSDEC. The Operations, 

Maintenance, and Monitoring Plan (OMMP) for the SSDS will be submitted to the NYSDEC and 

NYSDOH for review 30 days following the SSDS startup. 

 

IRM Completion and Reporting of Results 

 

Findings developed through implementation of the IRM will be provided in a CCR that will be 

submitted to the NYSDEC within 70 days following SSDS startup. This will allow for laboratory 

testing, data validation by a third-party chemist, evaluation of results, and preparation of the CCR.  
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SUB-SLAB DEPRESSURIZATION SYSTEM (SSDS) 

 
PART 1 - GENERAL 

 

1.01 DESCRIPTION OF WORK 

The subject property consists of an approximately 11,330 square-foot, single-
story commercial building that includes a single-story full basement with a 
concrete slab finished floor. This scope of work shall consist of installing a sub-
slab depressurization system (SSDS) to allow the lateral movement, collection 
and venting of gas vapor from below the subject building. System components 
are to include a network of ten (10) 4-inch schedule 40 PVC vent points installed 
at select locations throughout the building floor slab. Each vent point is routed 
through individual pipe risers that combine into three (3) separate common 
headers located along the building basement ceiling. The headers shall then 
penetrate through the building exterior wall or roof and then sealed into position. 
The common headers shall continue up to a location above the roof line and then 
vent to atmosphere by mechanical means. The active sub-slab ventilation system 
shall be equipped with exterior mounted inline fans. All system components shall 
be installed as indicated, specified, and required within the following sections. A 
site plan indicating the radius of influence of the proposed SSD system in shown 
in Figure SSDS-002.00. 

This design was prepared based on industry standards and similar systems 
constructed in similar structures that were successfully installed and operated 
within this geographical area. It is estimated that three (3) SSDS vacuum fans 
capable of a total flow rate of 125 cfm @ 22.0 “H2O vacuum would provide 
sufficient vacuum to the underlying soil to provide optimal coverage. With an 
extraction point network consisting of ten (1) wells, a minimum of a 20-foot radius 
of influence would be generated.  

1.02 STANDARDS AND REGULATIONS 

A. Comply with applicable portions of the Building Code of the City of New York, 
regulations set forth by the New York State Department of Environmental 
Conservation (NYSDEC) (DER-10), and New York State Department of Health 
(NYSDOH). Where requirements for products, materials, equipment, methods, 
and other portion of the work specified herein exceed minimum requirements of 
City of New York Building Code, contractor shall comply with such requirements 
specified herein, unless specifically approved otherwise. 

B. Standards listed below are referenced in this section. 

1. American Society for Testing and Materials (ASTM) 

 ASTM 2121-12 “Standard Practices for Installing Radon 
Mitigation Systems in Existing Low-Rise Residential Buildings” 
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2. American Standards Association (ASA) 

3. American National Standards Institute (ANSI) 

1.03 AIR EMISSIONS 

Effluent air testing protocols will be detailed and evaluated under a separate Post-
Installation Startup/Testing Plan if determined to be required. 

PART 2 - PRODUCTS 

2.01 MATERIALS AND ACCESSORIES 

A. SUBSURFACE   GAS   VAPOR   COLLECTION   PIPE   NETWORK, APPURTANCES, 
AND BUILDING PENETRATION PIPE 

1. Polyvinyl Chloride (PVC) Pressure Pipe: 

PVC pipe for gas vapor collection applications for underground 
installation shall be 4-inch diameter schedule 40 pipe for individual 
extraction point piping and 4-inch diameter Schedule 40 well screen (0.2-
inch slot) for the inlet screens. The use of PVC pipe shall be limited to all 
sub-surface locations, and the effluent side of the roof mounted vacuum 
fan and shall be installed as shown within the design drawings. Raw, 
unslotted pipe shall have a wall thickness of 0.237-inches, a max working 
pressure of 133 psi @ 73 degrees F and weigh approximately 201 
lbs/100-feet. Joints shall be solvent-welded. 

2. Cast Iron (CI) Pipe: 

All above-grade piping, including each of the pipe risers and common 
headers, shall be constructed using 4-inch diameter no-hub cast iron 
pipe. No-hub cast Iron pipe and fittings shall be manufactured from gray 
cast iron and shall conform to ASTM A 888 and CISPI Standard 301. All 
pipe and fittings shall be marked with the collective trademark of the cast 
Iron Soil Pipe Institute ® and listed by NSF® International. No-hub 
couplings shall conform to CISPI Standard 310 and be certified by NSF® 
International. Gaskets shall conform to ASTM C 564. All pipe and fittings 
to be produced by a single manufacturer and are to be installed in 
accordance with manufacturer’s recommendations and applicable code 
requirements. Couplings shall be installed in accordance with the 
manufacturer’s band tightening sequence and torque recommendations. 
Tighten bands with a properly calibrated torque limiting device. 

B. FITTINGS 

1. Fittings for PVC Pipe: 
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a. All   fittings   shall   be   of   the   same manufacturer, material, 
class, and schedule as the pipe. Any required threaded joints shall 
be provided with Teflon tape or flange joints with nitrile or urethane 
gaskets. 

b. Solvent cement joints for the pipe and pipe installation shall be 
made in accordance with the manufacturer's recommendations 
and ASTM D2855. 

2. Fittings for Cast Iron Pipe: 

a. All   fittings   shall   be   of   the   same manufacturer, material, 
class, and schedule as the pipe. All fitting shall be manufactured 
and installed in accordance with ASTM A 888 and CISPI Standard 
301. 

b. Couplings shall be installed in accordance with the manufacturer’s 
band tightening sequence and torque recommendations. Tighten 
bands with a properly calibrated torque limiting device. All 
couplings shall be manufactured and installed in accordance with 
the manufacturer's recommendations and ASTM C 1277 and/or 
ASTM C 1540. 

C. VALVES 

1. Butterfly Valves: 

All system valves shall be butterfly style valves and appropriately sized 
to match the corresponding system piping diameter. Each valve shall be 
grooved end connected. The body and disc of each valve shall be 
constructed of coated ductile iron, and the stem shall be 416 stainless 
steel. The boot liner shall be EPDM. The valve shall be hand lever 
actuated with a set position throttle plate. Each butterfly valve shall be 
model GD-4765-3 Series Ductile Iron Butterfly Valve, manufactured by 
Nibco Inc, or equal. 

D. SLEEVES FOR PIPES 

1. Sheet metal sleeves shall be 20 gauge. 

2. Pipe sleeves shall be service weight cast iron pipe or schedule 40 
galvanized steel pipe. 

3. Fire stop penetration materials for sealing sleeves shall be listed by 
Underwriters Laboratories and shall have Material and Equipment 
Acceptance (MEA) approval. 

4. Material for sealing spaces between pipe and sleeve through foundation 
walls below grade shall be Link- Seal Type "C" as manufactured by 
Thunderline Corp, Belleville, Mich., or equal. Seals shall be modular 
mechanical type, consisting of interlocking synthetic rubber links shaped 
to continuously fill the annular space between the pipe and sleeve. Links 
shall be loosely assembled with bolts to form a continuous rubber bolt 
around the pipe with a pressure plate under each bolt head and nut. Link-
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Seal pressure plates shall be Type "C" (insulating type) to provide for 
electrical insulation and cathodic protection. 

5. Materials for sealing space between each pipe and sleeve through non-
fire rated exterior walls above grade shall be non-shrink cement. 

6. Waterproof sleeves shall be Link-Seal Wall Sleeve as manufactured by 
Thunderline Corp, or MetraSeal wall sleeve by the Metraflex Co., or 
equal. 

E. VACUUM MONITORING POINTS 

1. Monitoring Point: 

The vacuum monitoring points shall be a stainless-steel Vapor Pin 
inserts manufactured by Cox-Colvin / Vapor Pin (sample implant model 
VPIN0522SS) or approved equal. Each insert shall be installed as per 
the manufacturer’s instructions and utilizing the recommended 
installation kit. A sample manufacturer’s cut sheet and installation 
instructions can be seen in Attachment B. 

3. Access Manhole: 

Each vacuum monitoring point shall have a stainless-steel Vapor Pin 
cover fit directly on top of each vacuum monitoring point to provide 
access to the vacuum point tubing connector. Each cap shall thread 
directly onto the installed Vapor Pin insert to provide a flush and secure 
fit. The cap shall be a stainless-steel secure cover as manufactured by 
Cox-Colvin / Vapor Pin or approved equal. A sample manufacturer’s cut 
sheet and installation instructions can be seen in Attachment B. 

F. SSDS COMPONENTS 

1. Vacuum Blower (Fan): Obar Systems, Inc., Model GRB76-UD, (240V, 
1 PH), or equal. The vacuum fan shall be capable of 125 cfm @ 22 “H2O 
vacuum. Construction shall be molded polycarbonate plastic housing. 
Motor shall be water hardened thermally protected and rated for outdoor 
use. The fan  shall be rated for commercial or residential use and UL507  
rated under file E94403 standards. The fan shall include a 3-inch 
diameter inlet and outlet. Contractor shall connect the inline 
ventilation fans to the existing building electrical service. A sample 
manufacturer cut sheet and installation instructions for the fan can be 
seen in Attachment A. 

2. Vacuum Gauges: Dwyer Instruments Inc., Model/Part No. LPG4-
D7522N, 2½” diameter dial, Accuracy = +/-1.5% full scale, ¼” NPT brass 
connection, Black painted steel case with polycarbonate lens. Individual 
manifold laterals shall have 0-60 ”H2O range. A sample manufacturer cut 
sheet for the gauge can be seen in Attachment C. 

3. Low Vacuum Alarm/Transmitters: Obar Systems, Inc. Digital Pressure 
Gauge with Alarm, Model GBR25-T, or equal. The alarm unit shall have 
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an integral digital vacuum gauge and be capable of operating at a range 
of 0 to 40 “H2O of vacuum. The alarm shall include a field adjustable 
audible low vacuum alert and be capable of remotely transmitting the 
real-time vacuum reading via a 4-20mA output signal. The alarm unit 
shall be powered using a dedicated 110V electrical outlet installed in the 
vicinity of the alarm unit. 

4. Remote Monitoring Station: Sensaphone Inc., Sentinel Cellular 
Monitoring Station. The monitoring station shall be capable of receiving 
inputs from the three (3) low vacuum alarm transmitters via a digital 4-
20mA signal. The monitoring system shall be full programable and 
capable of remotely transmitting status and alarm conditions via an 
integral 4G cellular modem connection. The monitoring system shall be 
capable of sending alerts via email, SMS text messages, and/or mobile 
device push notifications through the Sentinel mobile app. Real-time 
status of the vacuum monitors shall also be viewable through the mobile 
app or standard internet web browser.  

G. GENERAL 

 Provide additional installation accessories, as necessary. 
 Ensure accessories are from same manufacturer as product. 

PART 3 - EXECUTION 

3.01 INSTALLATION 

All components of the SSD System shall be installed as specified within these 
Specifications and Plans. 

A. INSTALLATION OF EXTRACTION WELLS 

A total of ten (10) extraction wells shall be installed and utilized as SSD extraction 
points in the building as shown in Figure SSDS-001.00 (SSD-1 through SSD-10). At 
a minimum, each point shall consist of a 4-inch diameter schedule 40 PVC pipe well 
riser that extends to a depth of 1-inch below the bottom elevation of the existing 
concrete floor slab at each location. From this elevation to a depth of 1-foot below the 
bottom of the floor slab, the point shall consist of 4-inch diameter schedule 40 PVC 
well slotted screen (0.020 slot). Further details of the proposed extraction point 
construction can be seen in Figure SSDS-004.00. Each extraction point shall be 
installed utilizing a concrete core drill to penetrate the floor slab and then a manual 
hand auger to advance a borehole to install the well. The annulus between the well 
casing/screen and the borehole shall be filled with No. 2 Morie well sand to an 
elevation above the well screen. The annulus between the outside of the cast iron 
riser pipe and the concrete edge shall be sealed with quick setting epoxy putty or 
hydraulic cement.  

Any excess soil that is generated during the installation of the extraction points shall 
be collected and then properly disposed of in accordance with any governing 
regulations.  
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B. INSTALLATION OF SSD SYSTEM 

Individual pipe risers shall extend from each of the extraction points and route to 
three (3) separate common headers located along the interior of the building 
basement ceiling, creating three (3) SSDS zones. Each riser shall be routed along 
the nearest building interior wall or column and shall be constructed of 4-inch no-
hub cast iron pipe. Care shall be made to ensure that all interior piping is placed and 
routed in a best effort to reduce intrusion into the interior space of the building. The 
common header pipe shall penetrate the building’s exterior wall or roof in close 
proximity to the vacuum fan location. The vacuum fan shall be mounted directly on 
the effluent pipe and sufficiently supported on the exterior wall of the building. The 
effluent air stream piping shall then be extended vertically up to a location above the 
roof line of the building to its discharge point. The discharge riser shall terminate at 
least 2-feet above the surface of the roof at a location at least 10-feet away from any 
window or other opening into the conditioned space of the building that is less than 
2-feet below the exhaust point, and 10-feet away from any adjoining or adjacent 
buildings. All piping shall be no-hub cast iron pipe. Details of the SSD system 
configuration can be seen in Figure 2. 

All interior riser pipe, beginning at the floor slab elevation and continuing to the point 
where the pipe penetrates the building exterior foundation wall, shall be clearly and 
permanently labeled, and read as such: 

“CAUTION: ACTIVE VENT SYSTEM” 

Electrical power for vacuum fan shall be provided by an outdoor rated 240V 
disconnect switch that shall be installed adjacent to roof mounted fan. 

 
C. INSTALLATION OF THE VACUUM MONITORING POINTS (VMPs) 

Vacuum testing of the proposed SSDS shall utilize a network of vacuum monitoring 
points in order to demonstrate adequate performance of the proposed system. The 
proposed vacuum monitoring point locations are shown in Figure SSDS-003.00.  

Each vacuum monitoring point shall consist of one Vapor Pin stainless steel  
sampling implant by Cox-Calvin / Vapor Pin (Part No. VPIN0522SS) or approved 
equal. The Vapor Pin insert shall be fitted with appropriate silicone rubber sleeve 
and protective plastic cap. Each implant shall be capable of connecting a 0.25-inch 
inside diameter Teflon tubing for the purposes of vacuum influence measurements. 
The Implant shall be installed in accordance with the manufacturer’s instructions. 
Once the Vapor Pin has been installed it shall be capped with a Vapor Pin stainless 
steel Secure Cover. This Cover shall be secured into place using the required #14 
spanner tool provided within the installation kit. Details on the installation of each 
vacuum monitoring point can be seen in Figure 2. 

D. PIPING (GENERAL) 

1. The run and arrangements of all pipes shall be approximately as shown 
in the Figures or specified and as directed during installation, and shall 
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be as straight and direct as possible, forming right angles or parallel lines 
with building walls and other pipes, and neatly spaced. No pipe shall be 
installed where the headroom will be interfered with unless the conditions 
are such that it is unavoidable, and permission is obtained from the 
property owner. Offsets shall be permitted where walls reduce in 
thickness or beams interfere with direct runs; offsets shall be made at an 
angle of 45 degrees to the vertical; in no case shall the space between 
the pipes, partitions, walls, etc., exceed 5". All exposed risers shall be 
erected plumb, standing free, close to and parallel with walls and other 
pipes and be uniformly spaced. All horizontal runs of piping hung from 
structural floor, slab or floor beams shall be erected as closely as 
possible to bottom of floor slabs, ceilings, or I-beams as the case may 
be. In no case shall the headroom, beneath the pipe, be less than (7'-0") 
where the pipe is installed more than (1'-0") from wall, partition, etc., 
except where piping is required to be installed in Boiler Room and 
Mechanical spaces above floor. Horizontal piping shall be so graded as 
to drain back to each individual extraction point. All piping shall be 
installed with ample space for pipe covering.  

2. Roughing underground or concealed in the floor or wall construction shall 
be properly installed, tested, and inspected before any of the roughing is 
covered up. Should any work be covered up before being inspected and 
tested, it shall be uncovered and recovered at the expense of the 
Contractor. Plugged fittings shall be installed when called for. Reducer 
fittings or bushings shall be used in making reductions in sizes of pipes. 

E. PIPING JOINTS (PVC) 

1. Threaded Joints 

The joints piping shall be screwed joints of full length and threads shall 
be NPT. All pipes shall be screwed close up to their shoulders, not to 
leave more than 3 threads exposed. The use of lamp wick is prohibited 
in threaded joints. All burrs shall be removed. Pipe joint cement or Teflon 
tape shall be used only on male threads. 

2. Solvent-cementing: 

a) Remove all burrs, chips, filings, and other debris from the pipe 
i.d. and o.d. before joining. 

b) All pipe ends should be beveled to minimize the chances of 
wiping the solvent cement from the i.d. of the fitting as the pipe is 
socketed. Beveling can be done with the coarse file or beveling tool. 

c) Using a clean, dry cotton rag, wipe away all loose dirt and 
moisture from the i.d. and o.d. of the pipe end and the i.d. of the fitting. 
Do not attempt to solvent-cement wet surfaces. 
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d) Using a natural-bristle brush about one-half the width of the pipe 
diameter to be joined, apply primer freely to the inner fitting socket. Keep 
the surface wet by continuously brushing the entire surface for 5 to 15 
seconds. Redip the applicators as necessary but avoid puddling inside 
the fitting. Reapply primer to the fitting socket. 

e) Apply primer to the pipe surface in the same manner, making sure 
that the length of pipe evenly covered is at least equal to the fitting socket 
depth. 

f) Using a second clean natural-bristle brush one-half the size of the 
pipe diameter, apply a heavy coat of solvent cement to the male end of 
the pipe. Next apply a liberal coat of solvent cement to the inside of the 
socket using straight outward strokes to keep excess cement out of the 
socket. 

g) While both surfaces are still wet with solvent cement, insert the 
pipe into the socket with a twisting motion. The pipe must go to the 
bottom of the socket. The application of solvent cement to pipe and 
fitting, and the insertion of pipe into the fitting, should be completed in 
less than 1 minute. Hold the joints together for approximately 30 seconds 
until both surfaces are firmly gripped. 

h) After solvent-cementing, hold joints together for 30 seconds until 
both surfaces are firmly gripped. Allow proper set time before disturbing 
joints. The initial set time prior to installation is as follows: 

Temperature 
Range 

Pipe Sizes 
1/4”- 1/2” 

Pipe 
Sizes 
1½”-3” 

Pipe 
Sizes 
4”-8” 

Pipe 
Sizes 
10”-16” 

Pipe Sizes 
18”-24” 

60°-100°F 15 Min. 30 Min. 1 Hr. 2 Hr. 3 Hr. 

40°-60°F 1 Hr. 2 Hr. 4 Hr. 8 Hr. 12 Hr. 

0°-40°F 3 Hr. 6 Hr. 12 Hr. 24 Hr. 36 Hr. 

 

F. PIPING JOINTS (Cast Iron) 

1. Hubless Shielded Couplings: 

a) Lay out, hang and or mount  piping and fittings as required. Pipe 
ends are to be cut as squarely and smoothly as possible. Check coupling 
and gasket for foreign material, clean if necessary. 

b) Insert gasket over pipe or fitting until end of pipe or fitting butts 
against the gasket’s integrally molded shoulder. Slide the coupling 
assembly over the other pipe or fitting to be joined. 
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c) Insert the second pipe or fitting into the gasket until both ends of 
pipe or fittings butt against the integrally molded shoulder in the center 
of gasket. 

d) Slide the coupling assembly into position centered over gasket.  

e) Tighten all the clamps in the coupling assembly with an 
appropriately sized wrench or clamp tool. Use a preset, or dial indicating 
type torque wrench and tighten to 60-inch pounds of torque. Tighten 
clamp 1 and then clamp 2 alternately in 20 lbf-in increments until the 
recommended 60 lbf-in is reached.  

G. SLEEVES FOR PIPES 

1. General: All plumbing pipes passing through floors, roofs, walls, 
partitions, furring, beams, trenches, and wherever else indicated on the 
drawings shall be provided with sleeves. Where plumbing pipes pass 
through potentially wet floors that do not have membrane  waterproofing  
such  as  toilet  rooms, cafeteria kitchens, serving areas, dish washing 
room, janitor's sink closet, mechanical equipment rooms, pipe chases 
and areas that are provided with fire protection sprinkler systems, the 
Contractor shall install sleeves of galvanized steel pipe with welded clips 
or equivalent at bottom ends for securing sleeves to form work and shall 
project one inch above finished floors, and shall be caulked watertight. 

2. For interior walls and floors and for pipes through roof, the space 
between each installed pipe and its sleeve shall be sealed with a three-
hour rated fire stop penetration material. Fire stop materials shall be 
installed in accordance with the instructions of the manufacturer. 

3. Sheet Metal Sleeves 

a. Sleeves for pipes passing through floors, partitions, hung or 
furred ceilings, shall be installed with 1/2" maximum clearance all 
around pipes. Each sleeve for a pipe passing through an interior 
floor slab shall be fitted with a one-inch flange, or equivalent, at 
the bottom end for the purpose of securing it to the form work or 
sheet metal deck. 

The sleeve shall finish flush with the top of the finished floor. 
Sleeves for pipes passing through partitions, hung or furred 
ceilings shall be of one-piece construction and shall finish flush 
with the finished surface. 

b. Sleeves installed for pipes passing through vent ducts shall be 
securely fastened, soldered, and made airtight. 

4. Pipe Sleeve: Install pipe sleeves for pipes passing through roofs, 
concrete beams, utility trenches, grade beams, brick walls, foundation 
walls and floor slabs on earth. Sleeves shall be installed with 1/2" 
maximum clearance all around pipe and shall finish flush with the 
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surfaces penetrated. Pipe sleeves for pipes through roof shall be made 
of service weight cast iron only. 

3.02 PIPE AND FITTING SCHEDULE 

A. Sub-Slab Depressurization System (Below Grade) 

PVC pipe Schedule 40 with solvent welded or threaded joints  

B. Sub-Slab Depressurization System (Above Grade or Exposed) 

No-Hub Cast Iron with Standard Duty Stainless Steel Banded Hubless 
Couplings 

3.03 PROTECTION 

It is the responsibility of the Contractor to ensure that no damage occurs to components 
of the SSD System prior to, during or following installation of system, or during any 
subsequent performance of construction for the facility as identified on the drawings and 
specifications. This includes the installation of all subsurface utilities required for the 
operation of building systems.  

 

 

END OF SECTION 
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Vapor Pin® Sampling Device protected under US Patent # 8,220,347 B2 and other US and International Patents 1 

Standard Operating Procedure 

Installation and Extraction

Vapor Pin® Sampling Device
Scope & Purpose  

Scope 

This standard operating procedure describes the 

installation and extraction of the Vapor Pin® Sampling 

Device for use in sub-slab soil-gas sampling.  

Purpose 

The purpose of this procedure is to assure good quality 

control in field operations and uniformity between field 

personnel in the use of the Vapor Pin® Sampling Device. 

Equipment Needed 

 Vapor Pin® Sampling Device

 Vapor Pin® Sleeves 

 Vapor Pin® Cap

 Installation/Extraction Tool 

 Rotary Hammer Drill 

o ⅝-Inch (16mm) diameter hammer bit

o 1½-Inch (38mm) diameter hammer bit for flush 

mount applications

 ¾-Inch (19mm) diameter bottle brush 

 Wet/Dry Vacuum with HEPA filter (optional) 

 Dead Blow Hammer 

 VOC-free hole patching material (hydraulic cement) 

and a putty knife or trowel 

o This is for repairing the hole following the 

extraction of the Vapor Pin® Sampling Device 

Installation Procedure 

1. Check for buried obstacles (pipes, electrical lines, etc.) prior to proceeding. 

2. Set up wet/dry vacuum to collect drill cuttings. 

3. For a temporary installation, drill a ⅝-inch (16mm) diameter hole through the slab and approximately 1-inch 

(25mm) into the underlying soil to form a void.  The hole must be ⅝-inch (16mm) in diameter to ensure a seal.  

 If a flush mount installation is required, drill a 1½-inch (38mm) diameter hole at least 1¾-inches (45mm) 

into the slab.  We highly recommend using the Stainless Steel Drilling Guide and to reference the 

Standard Operating Procedure Drilling Guide & Secure Cover. 

4. Remove the drill bit, brush the hole with the bottle brush and remove the loose cuttings with the vacuum. 

5. Assemble the Vapor Pin® Sampling Device and Vapor Pin® Sleeve (Figure 1). 

6. Place the lower end of the Vapor Pin® Sampling Device assembly into the drilled hole.  Place the small hole 

located in the handle of the Installation/Extraction Tool, over the Vapor Pin® to protect the barb fitting and tap 

the Vapor Pin® into place using a dead blow hammer (Figure 2).  Make sure the Installation/Extraction Tool is 

aligned parallel to the Vapor Pin® to avoid damaging the barb. 

 During installation, the Vapor Pin® Sleeve may form a slight bulge between the slab and the Vapor Pin® 

Sampling Device shoulder. 

7. Place the Vapor Pin® Cap on the Vapor Pin® to prevent vapor loss prior to sampling (Figure 3). 

8. For flush mount installations, cover the Vapor Pin® with a flush mount cover, using either the plastic cover or 

the optional Stainless Steel Secure Cover (Figure 4). 

9. Allow 20 minutes or more (consult applicable guidance for your situation) for the sub-slab soil-gas conditions 

to re-equilibrate prior to sampling. 



Standard Operating Procedure 

Installation and Extraction 

Vapor Pin® Sampling Device protected under US Patent # 8,220,347 B2 and other US and International Patents 2 

Sampling 

1. Remove the Vapor Pin® Cap and connect your sample tubing to the barb fitting of the Vapor Pin® Sampling 

Device.   

2. Create a connection by using a short piece of Tygon™ tubing to join the Vapor Pin® Sampling Device with the 

Nylaflow tubing (Figure 5). Put the Nylaflow tubing as close to the Vapor Pin® Sampling Device as possible to 

minimize contact between soil gas and Tygon™ tubing.  You do not have to use Nyflaflow tubing, any stiff 

tubing will suffice.   

3. Prior to sampling, conduct a leak test in accordance with applicable guidance.  If a leak test is not specified, 

refer to the SOP Leak Testing the Vapor Pin® Sampling Device, via Mechanical Means (Figure 6).  For flush-

mount installations, distilled water can be poured directly into the 1½ inch (38mm) hole.  

     Figure 5.                        Figure 6.           Figure 7.  

Extraction Procedure & Reuse Notes 

1. Remove the protective cap, and thread the Installation/Extraction Tool onto the Vapor Pin® Sampling Device 

(Figure 7).  Turn the tool clockwise continuously, don’t stop turning, the Vapor Pin® Sampling Device will feed 

into the bottom of the Installation/Extraction Tool and will extract from the hole like a wine cork, DO NOT 

PULL!

2. Fill the void with hydraulic cement and smooth with a trowel or putty knife.  

3. Prior to reuse, remove the silicon Vapor Pin® Sleeve and Vapor Pin® Cap and discard.  Decontaminate the 

Vapor Pin® Sampling Device in a Alconox® solution, then heat in an oven to a temperature of 265° F (130°C).  

For Stainless – ½ hour, Brass 8 minutes. 

 Figure 1. Figure 2.    Figure 3.  Figure 4. 
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Standard Operating Procedure 

Drilling Guide & Secure Cover
Scope & Purpose  

Scope 

This standard operating procedure (SOP) describes the 

methodology to use the Vapor Pin® Sampling Device 

Drilling Guide and Secure Cover to install and secure a 

Vapor Pin® Sampling Device in a flush mount 

configuration. 

Purpose 

The purpose of this SOP is to detail the methodology for 

installing a Vapor Pin® Sampling Device and Secure 

Cover in a flush mount configuration.  The flush mount 

configuration reduces the risk of damage to the Vapor 

Pin® Sampling Device by foot and vehicular traffic, 

keeps dust and debris from falling into the flush mount 

hole, and reduces the opportunity for tampering.   

Equipment Needed 

 Vapor Pin® Sampling Device Secure Cover 

(Figure 1)

 Vapor Pin® Sampling Device Drilling Guide 

(Figure 2) 

 Rotary Hammer Drill 

o ⅝-Inch (16mm) diameter hammer bit

o 1½-Inch (38mm) diameter hammer bit for flush 

mount applications

 Assembled Vapor Pin® Sampling Device 

 #14 Spanner Wrench  

 Wet/Dry vacuum with HEPA filter (optional) 

 Personal Protective Equipment (PPE) 

Figure 1 Figure 2 

Installation Procedure 

1. Check for buried obstacles (pipes, electrical lines, etc.) prior to proceeding. 

2. Set up wet/dry vacuum to collect drill cuttings. 

3. While wearing PPE, drill a 1½-inch (38mm) diameter hole into the concrete slab to a depth of approximately 

1¾-inches (45mm).  Pre-marking the desired depth on the drill bit with tape will assist in this process. 

4. Remove cuttings from the hole and place the Drilling Guide in the hole with the conical end down (Figure 3).  

The hole is sufficiently deep if the flange of the Drilling Guide lies flush with the surface of the slab.  Deepen 

the hole as necessary but avoid drilling more than 2 inches (50.8mm) into the slab, as the threads on the 

Secure Cover may not engage properly with the threads on the Vapor Pin® Sampling Device.  

5. When the 1½-inch (38mm) hole is drilled to the proper depth, replace the drill bit with a ⅝-inch (16mm) bit, 

insert the bit through the Drilling Guide (Figure 4), and drill through the slab.  The Drilling Guide will help to 

center the hole for the Vapor Pin® Sampling Device and keep the hole perpendicular to the slab. 

6. Remove the bit and drilling guide, clean the hole, and install the Vapor Pin® Sampling Device in accordance 

with the SOP “Installation and Extraction of the Vapor Pin® Sampling Device.” 

7. Screw the Secure Cover onto the Vapor Pin® Sampling Device and tighten using a #14 Spanner Wrench by 

rotating it clockwise (Figure 5). Rotate the cover counterclockwise to remove it for subsequent access. 
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Drilling Guide & Secure Cover 
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Limitations 

On slabs less than 3 inches thick, it may be difficult to obtain a good seal in a flush mount configuration with 

Vapor Pin® Sampling Device.  But a perfect alternative for that would be our Mini Vapor Pin®! 

8. For flush mount installations, cover the Vapor Pin® with a flush mount cover, using either the plastic cover or 

the optional Stainless Steel Secure Cover (Figure 4). 

9. Allow 20 minutes or more (consult applicable guidance for your situation) for the sub-slab soil-gas conditions 

to re-equilibrate prior to sampling. 

Figure 3 Figure 4 Figure 5 



 

    Standard Operating Procedure 

Use of the VAPOR PIN® Drilling 

Guide and Secure Cover 
Updated March 16, 2018 

 

  

VAPOR PIN® protected under US Patent # 8,220,347 B2, US 9,291,531 B2 and other patents pending  
 

Vapor Pin Enterprises, Inc. • 7750 Corporate Blvd., Plain City, Ohio 43064 • (614) 504-6915 • www.vaporpin.com 

Scope: 

 

This standard operating procedure (SOP) 

describes the methodology to use the VAPOR 

PIN® Drilling Guide and Secure Cover to 

install and secure a VAPOR PIN® in a flush 

mount configuration. 

 

Purpose: 

 

The purpose of this SOP is to detail the 

methodology for installing a VAPOR PIN® 

and Secure Cover in a flush mount 

configuration.  The flush mount 

configuration reduces the risk of damage to 

the VAPOR PIN® by foot and vehicular traffic, 

keeps dust and debris from falling into the 

flush mount hole, and reduces the 

opportunity for tampering.  This SOP is an 

optional process performed in conjunction 

with the SOP entitled “Installation and 

Extraction of the VAPOR PIN®”.  However, 

portions of this SOP should be performed 

prior to installing the VAPOR PIN®.   

 

Equipment Needed: 

 

 VAPOR PIN® Secure Cover (Figure 1); 

 VAPOR PIN® Drilling Guide (Figure 2); 

 Hammer drill; 

 1½-inch diameter hammer bit (Hilti™ TE-

YX 1½" x 23" #00293032 or equivalent); 

 5/8-inch diameter hammer bit (Hilti™ TE-

YX 5/8" x 22" #00226514 or equivalent); 

 assembled VAPOR PIN®; 

 #14 spanner wrench; 

 Wet/Dry vacuum with HEPA filter 

(optional); and 

 personal protective equipment (PPE). 

 

 
Figure 1. VAPOR PIN® Secure Cover 

 

 
Figure 2. VAPOR PIN® Drilling Guide 

 

Installation Procedure: 

 

1) Check for buried obstacles (pipes, 

electrical lines, etc.) prior to proceeding. 

 

2) Set up wet/dry vacuum to collect drill 

cuttings. 

 

3) While wearing PPE, drill a 1½-inch 

diameter hole into the concrete slab to a 

depth of approximately 1 3/4 inches.  

Pre-marking the desired depth on the drill 
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bit with tape will assist in this process.  

 

4) Remove cuttings from the hole and place 

the Drilling Guide in the hole with the 

conical end down (Figure 3).  The hole is 

sufficiently deep if the flange of the 

Drilling Guide lies flush with the surface 

of the slab.  Deepen the hole as 

necessary, but avoid drilling more than 2 

inches into the slab, as the threads on the 

Secure Cover may not engage properly 

with the threads on the VAPOR PIN®. 

 

 
Figure 3. Testing Depth with the Drilling 

Guide 

 

5) When the 1½-inch diameter hole is 

drilled to the proper depth, replace the 

drill bit with a 5/8-inch diameter bit, 

insert the bit through the Drilling Guide 

(Figure 4), and drill through the slab.  The 

Drilling Guide will help to center the hole 

for the VAPOR PIN®, and keep the hole 

perpendicular to the slab. 

 

6) Remove the bit and drilling guide, clean 

the hole, and install the VAPOR PIN® in 

accordance with the SOP “Installation and 

Extraction of the VAPOR PIN®. 

 

 
Figure 4. Using the Drilling Guide 

 

7) Screw the Secure Cover onto the VAPOR 

PIN® and tighten using a #14 spanner 

wrench by rotating it clockwise (Figure 5).  

Rotate the cover counter clockwise to 

remove it for subsequent access.   

 

 
Figure 5. Tightening the Secured Cover 

 

Limitations: 

  

On slabs less than 3 inches thick, it may be 

difficult to obtain a good seal in a flush 

mount configuration with the VAPOR PIN.® 
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Scope: 

 

This standard operating procedure describes 

the installation and extraction of the VAPOR 

PIN® for use in sub-slab soil-gas sampling. 

 

Purpose: 

 

The purpose of this procedure is to assure 

good quality control in field operations and 

uniformity between field personnel in the use 

of the VAPOR PIN® for the collection of sub-

slab soil-gas samples or pressure readings. 

 

Equipment Needed: 

 

 Assembled VAPOR PIN® [VAPOR PIN® and  

silicone sleeve(Figure 1)]; Because of 

sharp edges, gloves are recommended for 

sleeve installation; 

 Hammer drill; 

 5/8-inch (16mm) diameter hammer bit 

(hole must be 5/8-inch (16mm) diameter 

to ensure seal. It is recommended that 

you use the drill guide). (Hilti™ TE-YX 

5/8" x 22" (400 mm) #00206514 or 

equivalent);  

 1½-inch (38mm) diameter hammer bit  

(Hilti™ TE-YX 1½" x 23" #00293032 or 

equivalent) for flush mount applications;  

 ¾-inch (19mm) diameter bottle brush; 

 Wet/Dry vacuum with HEPA filter 

(optional);   

 VAPOR PIN® installation/extraction tool; 

 Dead blow hammer; 

 VAPOR PIN® flush mount cover, if 

desired; 

 VAPOR PIN® drilling guide, if desired; 

 VAPOR PIN® protective cap; and 

 VOC-free hole patching material 

(hydraulic cement) and putty knife or 

trowel for repairing the hole following the 

extraction of the VAPOR PIN®. 

 

 
Figure 1. Assembled VAPOR PIN® 

 

Installation Procedure: 

 

1) Check for buried obstacles (pipes, 

electrical lines, etc.) prior to proceeding. 

 

2) Set up wet/dry vacuum to collect drill 

cuttings. 

 

3) If a flush mount installation is required, 

drill a 1½-inch (38mm) diameter hole at 

least 1¾-inches (45mm) into the slab. 

Use of a VAPOR PIN® drilling guide is 

recommended. 

 

4) Drill a 5/8-inch (16mm) diameter hole 

through the slab and approximately 1-

inch (25mm) into the underlying soil to 

form a void. Hole must be 5/8-inch 

(16mm) in diameter to ensure seal. It is 

recommended that you use the drill 

guide. 
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5) Remove the drill bit, brush the hole with 

the bottle brush, and remove the loose 

cuttings with the vacuum.   

 

6) Place the lower end of VAPOR PIN® 

assembly into the drilled hole.  Place the 

small hole located in the handle of the 

installation/extraction tool over the vapor 

pin to protect the barb fitting, and tap 

the vapor pin into place using a dead 

blow hammer (Figure 2).  Make sure the 

installation/extraction tool is aligned 

parallel to the vapor pin to avoid 

damaging the barb fitting. 

 

 
Figure 2. Installing the VAPOR PIN® 

 

During installation, the silicone sleeve will 

form a slight bulge between the slab and the 

VAPOR PIN® shoulder.  Place the protective 

cap on VAPOR PIN® to prevent vapor loss 

prior to sampling (Figure 3). 

 

Figure 3. Installed VAPOR PIN® 

 

7) For flush mount installations, cover the 

vapor pin with a flush mount cover, using 

either the plastic cover or the optional 

stainless-steel Secure Cover (Figure 4). 

 

 
Figure 4. Secure Cover Installed 

 

8) Allow 20 minutes or more (consult 

applicable guidance for your situation) 

for the sub-slab soil-gas conditions to re-

equilibrate prior to sampling. 

 

9) Remove protective cap and connect 

sample tubing to the barb fitting of the 

VAPOR PIN®. This connection can be 

made using a short piece of TygonTM 

tubing to join the VAPOR PIN® with the 
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Nylaflow tubing (Figure 5). Put the 

Nylaflow tubing as close to the VAPOR 

PIN® as possible to minimize contact 

between soil gas and TygonTM tubing. 

 

Figure 5. VAPOR PIN® sample connection 

 

10) Conduct leak tests in accordance with 

applicable guidance. If the method of 

leak testing is not specified, an alternative 

can be the use of a water dam and 

vacuum pump, as described in SOP Leak 

Testing the VAPOR PIN® via Mechanical 

Means (Figure 6). For flush-mount 

installations, distilled water can be 

poured directly into the 1 1/2 inch 

(38mm) hole. 

 

 
Figure 6. Water dam used for leak detection 

 

11) Collect sub-slab soil gas sample or 

pressure reading.  When finished, replace 

the protective cap and flush mount cover 

until the next event.  If the sampling is 

complete, extract the VAPOR PIN®. 

 

Extraction Procedure: 

 

1) Remove the protective cap, and thread 

the installation/extraction tool onto the 

barrel of the VAPOR PIN® (Figure 7).  

Turn the tool clockwise continuously, 

don't stop turning, the VAPOR PIN® will 

feed into the bottom of the 

installation/extraction tool and will 

extract from the hole like a wine cork, DO 

NOT PULL. 

 

2) Fill the void with hydraulic cement and 

smooth with a trowel or putty knife.   

 
Figure 7. Removing the VAPOR PIN® 

 

 Prior to reuse, remove the silicone 

sleeve and protective cap and discard.  

Decontaminate the VAPOR PIN® in a 

hot water and Alconox® wash, then 

heat in an oven to a temperature of 

265o F (130o C) for 15 to 30 minutes.  

For both steps, STAINLESS – ½ hour, 

BRASS 8 minutes 
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3) Replacement parts and supplies are 

available online. 
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SPECIFICATIONS

Service: Compatible gases and liquids.

Wetted Materials: Brass and beryllium copper.

Housing: Drawn steel, black finish.
Lens: Polycarbonate (removable).

Accuracy: ±1.5% FS.

Pressure Limit: 100% of range scale.

Temperature Limits: Process: -40 to 160°F (-40 to 70°C); Ambient: -40 to 140°F 

(-40 to 60°C).

Size: 2.5˝ (63 mm).
Process Connections: 1/4˝ male NPT.
Enclosure Rating: NEMA 3 (IP54).
Weight: 7.3 oz (0.21 kg).

Our Series LPG4 2.5˝ Low Pressure Gage offers top of the line performance and 
accuracy for pressure and vacuum applications up to and including 160 in w.c. The 
LPG4 is constructed from a single beryllium-copper diaphragm affixed to a precision-
machined brass plate. This innovative design, together with a high-precision, milled-
teeth brass movement and nickel-silver pinion and bearing surface, provide the user 
with a top of the line low pressure instrument.

BENEFITS/FEATURES

•	 Low pressure gage provides a selection to meet specific applications
•	 Specified with high ambient and process temperature ratings mean more robust 
	 uses and longer service-life

•	 High accuracy gage for applications requiring more precise measurement is a 
	 concern

APPLICATIONS

•	 Air flow indication
•	 Liquid level

•	 Draft measurement

2.5˝ LOW PRESSURE GAGE
1.5% Full-Scale Accuracy in a 2.5” Gage

ø2.625
[67.7]

.550 SQUARE [14.0]

[1/4 - 18NPT]
BOTTOM CONNECTED

1.500
[38]

.850 [21.6]

SERIES LPG4

CALIBRATION SERVICES AVAILABLE

MODEL CHART

Model Range Model Range

LPG4-D7122N

LPG4-D7222N

LPG4-D7322N

LPG4-D7422N

LPG4-D7522N

LPG4-D7622N

LPG4-D7722N

LPG4-D7822N

LPG4-D7922N

LPG4-D8022N

LPG4-D8122N

LPG4-D8222N

-10 to 0 in w.c. (-2.5 to 0 kPa)

-15 to 0 in w.c. (-4 to 0 kPa)

-25 to 0 in w.c. (-6 to 0 kPa)

-40 to 0 in w.c. (-10 to 0 kPa)

-60 to 0 in w.c. (-15 to 0 kPa)

-80 to 0 in w.c. (-20 to 0 kPa)

-100 to 0 in w.c. (-25 to 0 kPa)

-160 to 0 in w.c. (-40 to 0 kPa)

-235 to 0 in w.c. (-60 to 0 kPa)
0 to 10 in w.c. (0 to 2.5 kPa)

0 to 15 in w.c. (0 to 3.75 kPa)
0 to 25 in w.c. (0 to 6 kPa)

LPG4-D8322N

LPG4-D8422N

LPG4-D8522N

LPG4-D8622N

LPG4-D8722N

LPG4-D8922N

LPG4-D9022N

LPG4-D9122N

LPG4-D9222N

LPG4-D9322N

LPG4-D9422N

LPG4-D9522N

0 to 40 in w.c. (0 to 10 kPa)

0 to 60 in w.c. (0 to 15 kPa)

0 to 80 in w.c. (0 to 20 kPa)

0 to 100 in w.c. (0 to 25 kPa)

0 to 160 in w.c. (0 to 40 kPa)

-4 to 0 to 6 in w.c. (-1 to 0 to 1.5 kPa)

-6 to 0 to 10 in w.c. (-1.5 to 0 to 2.5 kPa)

-8 to 0 to 16 in w.c. (-2 to 0 to 4 kPa)

-16 to 0 to 24 in w.c. (-4 to 0 to 6 kPa)

-24 to 0 to 40 in w.c. (-6 to 0 to 10 kPa)

-30 to 0 to 50 in w.c. (-7.5 to 0 to 12.5 kPa)
-40 to 0 to 60 in w.c. (-10 to 0 to 15.0 kPa)

OPTIONS

Use order code: Description

NISTCAL-PG1 NIST traceable calibration certificate

USA: California Proposition 65
WARNING: This product can expose you to chemicals including Lead, which is known to the State 
of California to cause cancer and birth defects or other reproductive harm. For more information go 
to www.P65Warnings.ca.gov.

https://dwyer-inst.com/serieslpg4.html
https://www.dwyer-inst.com/calibration-nist/
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Specifications
Medium: Non-combustible, non-corrosive air, insensitive to

moisture, dust, condensation and oil
Working Temp.: 20~70°C
Medium Temp.: 0~60°C
Temp. Compensation: 0~50°C
Working Pressure: overload 10xFS, burst 15xFS
Display: 5 bits LCD, with engineering unit & backlight
Output: 0-10V / 4-20mA (3 wires)
Output load: ≤500Ω (current), ≥2KΩ (voltage)
Relay Output: 2×SPST, 3A/30VDC, 3A/250VAC or 1xBuzzer
Accuracy: up to ±1.0%FS(±2.0%FS@25Pa range)
Long term stability: ±0.5%FS /Year
Thermal effect: <0.05%FS/°C (zero), <0.08%FS/°C(FS)
Power type 16~28VDC/AC
24V Power Supply included
Process Connection: 5mm ID tubing, two pairs (left/back)
Keys: 3 touch buttons
Protection: IP54
Approval: CE
Display update time: selectable for 0.5/1/5/10s (default 1s)

Pricing: $125 per unit

Add $30 for 4-20 mA / 0-10V version

Custom options and bulk order
pricing available. Call or email for
details.

Applications and Features

Scale 0-40 inches WC eliminates need for multiple
gauges.

Visual and audible alarm included and factory set at 1"
WC

Fully programmable for Display, Alarm, Delay, and Units.

Options

Second adjustable relay for triggering additional alarms.
Optional 4-20 MA or 0-10 output for data.
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The GBR 25 series alarm gauges are designed to meet the requirements 
of national standards for system monitors and alarms and provide for additional 
local alerts and remote monitoring when used with the Obar EDG wireless network. 
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https://www.obarsystems.com/obar-instruments/
https://www.obarsystems.com/product/gbr-25-differential-pressure-gauge-and-alarm/
https://www.obarsystems.com/product/edg-wireless-cellular-gateway/
https://https://www.obarsystems.com/product/edg-wireless-sensor-0-10v/
https://www.obarsystems.com/product/gbr-dpt-differential-pressure-transmitter/
https://www.obarsystems.com/product-category/voc-fans/
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Features

Pre-wired solution for SSDS systems.

Vacuum tube connections pre-labeled to
corresponding gauge.

Hinge orientation can be customized.

Secondary relay can be used for additional
alarm or upgrade to a 0-10v output for remote
monitoring capability with Obar EDG Wireless Telemetry.

Low profile, wall mountable design.

Power supply included.

Custom labeling available.
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https://www.imonnit.com/Account/LogonOV?ReturnUrl=/Overview/Index#
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The GBR 25 series alarm gauges are designed to meet the requirements of 
national standards for system monitors and alarms and provide for additional 
local alerts and remote monitoring.  
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System pressure monitor with local visual and audible alarm only.  
  
While all of the gauges meet these minimum standards the GBR 25 is the most cost effective choice.The GBR 25 is 
a  0-40" LCD gauge with programmable alarm settings for a visual and audible alarm. The gauge has push to silence 
feature that will silence the alarm and will reset when system vacuum is restored.

System pressure monitor with local visual and audible alarm and output for remote data monitoring.

The best choice would be the GBR 25T which has all the features of the GBR 25 and has both 0-10V and 4-20ma. Pair
this gauge with the OBAR EDG wireless remote monitoring so you can view and manage your system data and manage 
your text and email alerts.This gauge can also be integrated with existing systems that use either 0-10V or 4-20ma 
(if using 4-20ma please provide voltage before ordering) If an addition local alarm is required in separate area of the 
building this can be accomplished in two ways. If you are using the EDG remote monitoring system a wireless relay
can be triggered by the system to control an alarm. If you are using a wired monitoring system the GBR 25RT has a 
relay that can be used to control an additional alarm.

System pressure monitor with local visual and audible alarm and relay to control additional devices or provide  
for a dry contact alarm.

The GBR 25R has a relay that can be used to control additional alarms or notifications through a device that accepts
only a dry contact signal.

All GBR series gauges are available as single units  or custom multi-gauge panels
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P075  Refresh Delay 
               (Preset to refresh every 5 Sec)
1. Activate P075 programing
2. Press Adjust Digit button to select refresh delay.
        Refresh delay choices are 0.5, 1, 5, 10 seconds
3. Hold Save/Set button to input new settings 
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P301 Relay Activation Pressure
                        (Preset to 250 Pa or 1.0"  WC) 
1. Activate P301 programing
2. Press Adjust Digit button and select 1.
         0 turns off visual & audible alarm
          2, 3 & 4 are high versus low alarm variations
3. Press Save/Set button to next set low activation pressure
4. Pressure setting is made in Pascals ( 00250.0 Pa = 1"WC )
5. Use Scroll Right and Adjust Digit button to
     specify desired low activation pascal pressure
6. Press Save/Set button to set specified low pressure 
7. Next display is high pressure setting used for high low variations
     High pressure setting used if 2, 3 or 4 was initially programed.
8. Press Save/Set button to next set and specify 0 for  Alarm Delay.
9.  Press Save/Set button to next specify 0  for Restore Delay
10  Press Save/Set Button and system pressure is displayed

admin
Text Box
P302  Alarm Audible option
            (Preset Audible & Visual)
1. Activate P302 programing
2. Press Adjust Digit button to select
   1 for Audible & Visual alarm
   0 for Visual alarm only.
3. Hold Save/Set button to input new settings
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GBR 25A AT Alarm Programing Guide

admin
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  The gauge is pre-set to: 
      Audible and Visual alarm with visual being displayed as  "Lo"
  Display is set to: 
      inches of W.C.   Refresh: every 5 seconds.  Alarm: activated at pressure less than 1.0"  W.C.    Alarm Delay: 0                     
                         Available Programs
  The GBR series gauge/alarm are programmable for the following changes indicated by P#  and setting #
  P081  Display pressure readings in units of:  #1 pascals, #2  K-pascals, #3 mbar, #4 mm water column, #5 inches water column
  P075 Refresh display: 0.5, 1, 5, or 10  seconds
  P301 Alarm:  #1 Active or #2 Disabled
  P301 Alarm activated when pressure is:  #1 Low,  #2 High, #3 Between Low and High,  #4 Outside of Low and High limits
  P302 Alarm set as Audible & Visual or Visual only
                     Steps to Access a Program                 
  In each case to change a program setting use the following initial steps:
  Press Save/Set button and P000 will appear. Press Scroll Right button to Select first digit 0. Press Adjust Digitbutton to
     enter program number for that digit. 
  Press Scroll Right button to select second, third or first digit and press Adjust Digit button to set the program number . 
  Once program number is set, press Save/Set Button to begin adjusting the program setting to the desired function.
  After inputting the number representing the desired function, hold the Save/Set button to input the setting for that function
      and the gauge will return to displaying the system pressure.

admin
Typewriter
P081 Pressure Units 
                (Preset to Inches of WC) 
1. Activate P081 programing
2. Press Adjust Digit button to select a unit.
      1= Pascal,  2=K Pascal, 3= mbar,
      4= mm W.C.,   5= in W.C.
3. Hold Save/Set button to input new settings
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To Re Zero Display
  1. Disconnect tubing from suction pipe.
  2. Hold Scroll Right button for 5 seconds
  3.  Display should read zero
  4.  Reconnect tubing into the suction pipe

admin
Typewriter
P810 Factory Reset
                (Factory Setting is alarm off) 
1. Activate P810 programing
2. Hold Save/Set button to revert to Factory Settings
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CLOUD BASED MONITORING

HOW LONG BEFORE YOU KNOW 
SOMETHING IS WRONG? 

COUNTLESS INDUSTRIES DEPEND ON SENSAPHONE FOR THE MOST COMPREHENSIVE REMOTE  

MONITORING SOLUTIONS AVAILABLE. WHEN YOU NEED TO BE ABSOLUTELY SURE A REMOTE SITE IS 

STABLE, SECURE, AND MONITORED AROUND THE CLOCK, THERE’S NO SUBSTITUTE FOR CERTAINTY.

CLOUD-BASED MONITORING...  
�CONVENIENT WEB-BASED MANAGEMENT

• Supervised internet connection assures 

the Sentinel is online and monitoring at 

all times

• Manage an unlimited number of 

devices from one account

• Monitor up to 12 external sensors or 

equipment status 

• Receive an e-mail, phone call, or text 

message when an alarm is detected  

• Real time status updates available

• Included battery backup

• Cellular coverage available from AT&T, 

Verizon & Rogers

MONITORING  
&

ALERTING
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SENSAPHONE®

901 TRYENS ROAD
ASTON, PA 19014

PH: 877-373-2700
F: 610-558-0222

WWW.SENSAPHONE.COM/Sentinel

Distributed By:

IN THE CLOUD
The Sentinel system stores all sensor readings in the cloud, which provides unlimited 

information storage. Multiple devices can be managed from one account using 

intuitive web-based management tools. Enhanced data logging capabilities allow 

users to print, graph or export accurate historical records. The Sentinel system also can 

produce event reports and deliver them daily via e-mail, as well as generate an audit 

trail of all user data activities, edits or deletions. The device is Ethernet based, but it is 

available with a cellular option for locations that do not have Internet access. 

ENVIRONMENTAL MONITORING FOR 
THE MOBILE AGE 
The cloud-based Sentinel allows you to monitor remote facilities and environments 

and check critical conditions of your sensitive commodities with the same degree of 

certainty you’ve come to expect from  Sensaphone.

It takes the burden out of managing your system by giving you access to your readings 

from anywhere using a simple, powerful web-based interface and mobile app. If 

there’s a disruption, you’ll be the � rst to know. Alerts can be sent straight to your mobile 

device—keeping you updated and giving you peace-of-mind wherever you are.

Mobile app available for Android and iphone

Powered by America’s largest cellular networks
Learn More:

www.sensaphone.com/
Sentinel



Sensaphone Sentinel with Cellular Modem

ALARM NOTIFICATION METHODS:
E-Mail, Text Messages, Voice Phone Calls

Programmable alarm escalation levels

Comprehensive scheduling per input, profile, and alarm 
destination

Unlimited number of User Profiles

Multiple contact types per user

INPUTS: 
12 Universal Inputs

• Normally Open / Normally Closed Dry Contact

• 2.8K / 10K Thermistor

• 4-20mA Current Loop

• Pulse Count

• 12 Bit Resolution

TEMPERATURE SENSING RANGE: 
-109° to 168°F | -85° to 76°C

RELAY OUTPUT: 
Programmable. Rated for 1A 30VAC/ 1A 30VDC

DATA LOGGING:
Unlimited samples securely stored on the Sentinel serv-
ers

Programmable sampling Interval - 1 min to 24 hrs

User programmable channel selection

CELLULAR COMMUNICATION: 
4G Cellular Modem for use on Verizon, AT&T or 
Rogers

BATTERY BACKUP: 
4.8V 2000mAHr NiMh Battery pack (included) 

12V 3000 mAHR SLA Battery (included)

Provides 8 hours of backup

LOCAL INDICATORS:
12 Alarm Status LEDs

 • Power LED • Online LED

 • Standby LED • Ethernet link and Activity LEDs

POWER REQUIREMENTS:
Power Requirement:  12-24DC 
 • Comes with 12VDC plug-in power supply

 • International power options available

Current Draw: 300mA at 24VDC

ENVIRONMENTAL:
Operating Humidity:  
0-90% RH, non–condensing

Operating Temperature:  
32° to 122°F  |  0° to 50°C

PHYSICAL: 
Dimensions:  
12.5 x 12.2 x 7.0” | 318 x 310 x 178mm

Weight: 10.5 lbs.  |  4.7 kg

STANDARDS: 
FCC Part 15 – Class A Compliant

ENCLOSURE: 
NEMA-4X rated plastic housing

Technical Specifications 

Continued on back



ANTENNA: 
4G Frequencies: 698-960/1710-2700MHz

	 Peak gain: 5dBi

	 Pattern: Omni-directional

	 Height: 6.45” (164mm)

	 Diameter: 1.90” (48mm)

	 IP Rating: IP-66

901 Tryens Road • Aston, PA 19014 • PH: 877-373-2700 • F: 610-558-0222 • www.sensaphone.com
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Sentinel Installation and Setup Guide

Every effort has been made to ensure that the information in this document is complete, accurate 
and up-to-date. Sensaphone assumes no responsibility for the results of errors beyond its control. 
Sensaphone also cannot guarantee that changes in equipment made by other manufacturers, and referred 
to in this manual, will not affect the applicability of the information in this manual.

Copyright © 2015 by SENSAPHONE®
First Edition, version 2.2, June 2024
Written and produced by SENSAPHONE®.
Please address comments on this publication to:

SENSAPHONE®
901 Tryens Road
Aston, PA 19014
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Important Safety Instructions
Your Sentinel has been carefully designed to give you years of safe, reliable performance. As with 
all electrical equipment, however, there are a few basic precautions you should take to avoid hurting 
yourself or damaging the unit:
• Read the installation and operating instructions in this guide carefully. Be sure to save it for future 

reference.
• Read and follow all warning and instruction labels on the product itself.
• To protect the Sentinel from overheating, make sure all openings on the unit are not blocked. Do not 

place on or near a heat source, such as a radiator or heat register. 
• Do not use your Sentinel near water, or spill liquid of any kind into it.
• Be certain that your power source matches the rating in the specifications of this manual. If you’re not 

sure of the type of power supply to your facility, consult your dealer or local power company.
• Do not allow anything to rest on the power cord. Do not locate this product where the cord will be 

abused by persons walking on it. 
• Do not overload wall outlets and extension cords, as this can result in the risk of fire or electric shock.
• Never push objects of any kind into this product through ventilation holes as they may touch 

dangerous voltage points or short out parts that could result in a risk of fire or electric shock.
• To reduce the risk of electric shock, do not disassemble this product, but return it to Sensaphone 

Customer Service, or another approved repair facility, when any service or repair work is required. 
Opening or removing covers may expose you to dangerous voltages or other risks. Incorrect 
reassembly can cause electric shock when the unit is subsequently used.

• If anything happens that indicates that your Sentinel is not working properly or has been damaged, 
unplug it immediately and follow the procedures in the manual for having it serviced. Return the 
unit for servicing under the following conditions:

1. The power cord or plug is frayed or damaged.
2. Liquid has been spilled into the product or it has been exposed to water.
3. The unit has been dropped, or the enclosure is damaged.
4. The unit doesn’t function normally when you’re following the operating instructions.

• To reduce the risk of fire or injury to persons, read and follow these instructions:
1. Use only the specified type and size battery.
2. Do not dispose of the battery in a fire. The cell may explode. Check with local codes for 
possible special disposal instructions.
3. Do not open or mutilate batteries. Released electrolyte is corrosive and may cause damage 
to the eyes or skin. It may be toxic if swallowed.
4. Exercise care in handling batteries in order not to short the battery with conducting 
materials such as rings, bracelets, and keys. The battery or conductor may overheat and cause 
burns.
5. Remove main power connections before replacing the battery.
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FCC Requirements
Part 15: This equipment has been tested and found to comply with the limits for a Class A digital device, pursuant to Part 15 
of the FCC Rules. These limits are designed to provide reasonable protection against harmful interference when the equip-
ment is operated in a commercial environment. This equipment generates, uses and can radiate radio frequency energy 
and, if not installed and used in accordance with the instructions, may cause harmful interference to radio communica-
tions. Operation of this equipment in a residential area is likely to cause harmful interference in which case the user will be 
required to correct the interference at his own expense.
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2 YEAR LIMITED WARRANTY

PLEASE READ THIS WARRANTY CAREFULLY BEFORE USING THE PRODUCT.

THIS LIMITED WARRANTY CONTAINS SENSAPHONE’S STANDARD TERMS AND CONDITIONS. WHERE PERMITTED BY THE 
APPLICABLE LAW, BY KEEPING YOUR SENSAPHONE PRODUCT BEYOND THIRTY (30) DAYS AFTER THE DATE OF DELIVERY, YOU 
FULLY ACCEPT THE TERMS AND CONDITIONS SET FORTH IN THIS LIMITED WARRANTY.

IN ADDITION, WHERE PERMITTED BY THE APPLICABLE LAW, YOUR INSTALLATION AND/OR USE OF THE PRODUCT CONSTITUTES 
FULL ACCEPTANCE OF THE TERMS AND CONDITIONS OF THIS LIMITED WARRANTY (HEREINAFTER REFERRED TO AS “LIMITED 
WARRANTY OR WARRANTY”). IF YOU DO NOT AGREE TO THE TERMS AND CONDITIONS THIS WARRANTY, INCLUDING ANY 
LIMITATIONS OF WARRANTY, INDEMNIFICATION TERMS OR LIMITATION OF LIABILITY, THEN YOU SHOULD NOT USE THE PRODUCT 
AND SHOULD RETURN IT TO THE SELLER FOR A REFUND OF THE PURCHASE PRICE. THE LAW MAY VARY BY JURISDICTION AS TO 
THE APPLICABILITY OF YOUR INSTALLATION OR USE ACTUALLY CONSTITUTING ACCEPTANCE OF THE TERMS AND CONDITIONS 
HEREIN AND AS TO THE APPLICABILITY OF ANY LIMITATION OF WARRANTY, INDEMNIFICATION TERMS OR LIMITATIONS OF 
LIABILITY.

1. WARRANTOR: IN THIS WARRANTY, WARRANTOR SHALL MEAN “DEALER, DISTRIBUTOR, AND/OR MANUFACTURER.”

2. ELEMENTS OF WARRANTY: THIS PRODUCT IS WARRANTED TO BE FREE FROM DEFECTS IN MATERIALS AND CRAFTSMANSHIP 
WITH ONLY THE LIMITATIONS AND EXCLUSIONS SET OUT BELOW.

3. WARRANTY AND REMEDY: TWO-YEAR WARRANTY — IN THE EVENT THAT THE PRODUCT DOES NOT CONFORM TO THIS 
WARRANTY AT ANY TIME DURING THE TIME OF TWO YEARS FROM ORIGINAL PURCHASE, WARRANTOR WILL REPAIR THE DEFECT 
AND RETURN IT TO YOU AT NO CHARGE.

THIS WARRANTY SHALL TERMINATE AND BE OF NO FURTHER EFFECT AT THE TIME THE PRODUCT IS: (1) DAMAGED BY 
EXTRANEOUS CAUSE SUCH AS FIRE, WATER, LIGHTNING, ETC. OR NOT MAINTAINED AS REASONABLE AND NECESSARY; OR 
(2) MODIFIED; OR (3) IMPROPERLY INSTALLED; OR (4) MISUSED; OR (5) REPAIRED OR SERVICED BY SOMEONE OTHER THAN 
WARRANTORS’ AUTHORIZED PERSONNEL OR SOMEONE EXPRESSLY AUTHORIZED BY WARRANTOR’S TO MAKE SUCH SERVICE 
OR REPAIRS; (6) USED IN A MANNER OR PURPOSE FOR WHICH THE PRODUCT WAS NOT INTENDED; OR (7) SOLD BY ORIGINAL 
PURCHASER.

LIMITED WARRANTY, LIMITATION OF DAMAGES AND DISCLAIMER OF LIABILITY FOR DAMAGES: THE WARRANTOR’S OBLIGATION 
UNDER THIS WARRANTY IS LIMITED TO REPAIR OR REPLACEMENT OF THE PRODUCT, AT THE WARRANTOR’S OPTION AS TO 
REPAIR OR REPLACEMENT. IN NO EVENT SHALL WARRANTORS BE LIABLE OR RESPONSIBLE FOR PAYMENT OF ANY INCIDENTAL, 
CONSEQUENTIAL, SPECIAL AND/OR PUNITIVE DAMAGES OF ANY KIND, INCLUDING BUT NOT LIMITED TO ANY LABOR COSTS, 
PRODUCT COSTS, LOST REVENUE, BUSINESS INTERRUPTION LOSSES, LOST PROFITS, LOSS OF BUSINESS, LOSS OF DATA OR 
INFORMATION, OR FINANCIAL LOSS, FOR CLAIMS OF ANY NATURE, INCLUDING BUT NOT LIMITED TO CLAIMS IN CONTRACT, 
BREACH OF WARRANTY OR TORT, AND WHETHER OR NOT CAUSED BY WARRANTORS’ NEGLIGENCE. IN THE EVENT THAT IT IS 
DETERMINED IN ANY ADJUDICATION THAT THE LIMITED WARRANTIES OF REPAIR OR REPLACEMENT ARE INAPPLICABLE, THEN 
THE PURCHASER’S SOLE REMEDY SHALL BE PAYMENT TO THE PURCHASER OF THE ORIGINAL COST OF THE PRODUCT, AND IN 
NO EVENT SHALL WARRANTORS BE LIABLE OR RESPONSIBLE FOR PAYMENT OF ANY INCIDENTAL, CONSEQUENTIAL, SPECIAL 
AND/OR PUNITIVE DAMAGES OF ANY KIND, INCLUDING BUT NOT LIMITED TO ANY LOST REVENUE, BUSINESS INTERRUPTION 
LOSSES, LOST PROFITS, LOSS OF BUSINESS, LOSS OF DATA OR INFORMATION, OR FINANCIAL LOSS, FOR CLAIMS OF ANY NATURE, 
INCLUDING BUT NOT LIMITED TO CLAIMS IN CONTRACT, BREACH OF WARRANTY OR TORT, AND WHETHER OR NOT CAUSED BY 

WARRANTORS’ NEGLIGENCE. 

WITHOUT WAIVING ANY PROVISION IN THIS LIMITED WARRANTY, IF A CIRCUMSTANCE ARISES WHERE WARRANTORS ARE FOUND 
TO BE LIABLE FOR ANY LOSS OR DAMAGE ARISING OUT OF MISTAKES, NEGLIGENCE, OMISSIONS, INTERRUPTIONS, DELAYS, 
ERRORS OR DEFECTS IN WARRANTORS’ PRODUCTS OR SERVICES, SUCH LIABILITY SHALL NOT EXCEED THE TOTAL AMOUNT PAID 
BY THE CUSTOMER FOR WARRANTORS’ PRODUCT AND SERVICES OR $250.00, WHICHEVER IS GREATER. YOU HEREBY RELEASE 
WARRANTORS FROM ANY AND ALL OBLIGATIONS, LIABILITIES AND CLAIMS IN EXCESS OF THIS LIMITATION. 

INDEMNIFICATION AND COVENANT NOT TO SUE: YOU WILL INDEMNIFY, DEFEND AND HOLD HARMLESS WARRANTORS, THEIR 
OWNERS, DIRECTORS, OFFICERS, EMPLOYEES, AGENTS, SUPPLIERS OR AFFILIATED COMPANIES, AGAINST ANY AND ALL CLAIMS, 
DEMANDS OR ACTIONS BASED UPON ANY LOSSES, LIABILITIES, DAMAGES OR COSTS, INCLUDING BUT NOT LIMITED TO DAMAGES 
THAT ARE DIRECT OR INDIRECT, INCIDENTAL, SPECIAL OR CONSEQUENTIAL, AND INCLUDING ATTORNEYS FEES AND LEGAL 
COSTS, THAT MAY RESULT FROM THE INSTALLATION, OPERATION, USE OF, OR INABILITY TO USE WARRANTORS’ PRODUCTS AND 
SERVICES, OR FROM THE FAILURE OF THE WARRANTORS’ SYSTEM TO REPORT A GIVEN EVENT OR CONDITION, WHETHER OR NOT 
CAUSED BY WARRANTORS’ NEGLIGENCE.

YOU AGREE TO RELEASE, WAIVE, DISCHARGE AND COVENANT NOT TO SUE WARRANTORS, THEIR OWNERS, DIRECTORS, OFFICERS, 
EMPLOYEES, AGENTS, SUPPLIERS OR AFFILIATED COMPANIES, FOR ANY AND ALL LIABILITIES POTENTIALLY ARISING FROM 
ANY CLAIM, DEMAND OR ACTION BASED UPON ANY LOSSES, LIABILITIES, DAMAGES OR COSTS, INCLUDING BUT NOT LIMITED 
TO DAMAGES THAT ARE DIRECT OR INDIRECT, INCIDENTAL, SPECIAL OR CONSEQUENTIAL, AND INCLUDING ATTORNEYS FEES 
AND LEGAL COSTS, THAT MAY RESULT FROM THE INSTALLATION, OPERATION, USE OF, OR INABILITY TO USE WARRANTORS’ 
PRODUCTS AND SERVICES, OR FROM THE FAILURE OF THE WARRANTORS’ SYSTEM TO REPORT A GIVEN EVENT OR CONDITION, 
WHETHER OR NOT CAUSED BY WARRANTORS’ NEGLIGENCE, EXCEPT AS NECESSARY TO ENFORCE THE EXPRESS TERMS OF THIS 
LIMITED WARRANTY.

EXCLUSIVE WARRANTY: THE LIMITED WARRANTY OR WARRANTIES DESCRIBED HEREIN CONSTITUTE THE SOLE WARRANTY 
OR WARRANTIES TO THE PURCHASER. ALL IMPLIED WARRANTIES ARE EXPRESSLY DISCLAIMED, INCLUDING: THE WARRANTY 
OF MERCHANTABILITY AND THE WARRANTY OF FITNESS FOR A PARTICULAR USE AND THE WARRANTY OF FITNESS FOR A 
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PARTICULAR PURPOSE AND THE WARRANTY OF NON-INFRINGEMENT AND/OR ANY WARRANTY ARISING FROM A COURSE OF 
DEALING, USAGE, OR TRADE PRACTICE. 

IT MUST BE CLEAR THAT THE WARRANTORS ARE NOT INSURING YOUR PREMISES OR BUSINESS OR GUARANTEEING THAT THERE 
WILL NOT BE DAMAGE TO YOUR PERSON OR PROPERTY OR BUSINESS IF YOU USE THIS PRODUCT. YOU SHOULD MAINTAIN 
INSURANCE COVERAGE SUFFICIENT TO PROVIDE COMPENSATION FOR ANY LOSS, DAMAGE, OR EXPENSE THAT MAY ARISE IN 
CONNECTION WITH THE USE OF PRODUCTS OR SERVICES, EVEN IF CAUSED BY WARRANTORS’ NEGLIGENCE. THE WARRANTORS 
ASSUME NO LIABILITY FOR INSTALLATION OF THE PRODUCT AND/OR INTERRUPTIONS OF THE SERVICE DUE TO STRIKES, RIOTS, 
FLOODS, FIRE, AND/OR ANY CAUSE BEYOND SELLER’S CONTROL, FURTHER SUBJECT TO THE LIMITATIONS EXPRESSED IN ANY 
LICENSE AGREEMENT OR OTHER AGREEMENT PROVIDED BY WARRANTORS TO PURCHASER.

THE AGREEMENT BETWEEN THE WARRANTORS AND THE PURCHASER, INCLUDING BUT NOT LIMITED TO THE TERMS AND 
CONDITIONS HEREIN SHALL NOT BE GOVERNED BY THE CONVENTION FOR THE INTERNATIONAL SALE OF GOODS. WHERE 
APPLICABLE, THE UNIFORM COMMERCIAL CODE AS ADOPTED BY THE STATE OF DELAWARE SHALL APPLY.

4. PROCEDURE FOR OBTAINING PERFORMANCE OF WARRANTY: IN THE EVENT THAT THE PRODUCT DOES NOT CONFORM 
TO THIS WARRANTY, THE PRODUCT SHOULD BE SHIPPED OR DELIVERED FREIGHT PREPAID TO A WARRANTOR WITH EVIDENCE OF 
ORIGINAL PURCHASE.

5. LEGAL REMEDIES AND DISCLAIMER: SOME JURISDICTIONS MAY NOT ALLOW, OR MAY PLACE LIMITS UPON, THE 
EXCLUSION AND/OR LIMITATION OF IMPLIED WARRANTIES, INCIDENTAL DAMAGES AND/OR CONSEQUENTIAL DAMAGES 
FOR SOME TYPES OF GOODS OR PRODUCTS SOLD TO CONSUMERS AND/OR THE USE OF INDEMNIFICATION TERMS. THUS, THE 
EXCLUSIONS, INDEMNIFICATION TERMS AND LIMITATIONS SET OUT ABOVE MAY NOT APPLY, OR MAY BE LIMITED IN THEIR 
APPLICATION, TO YOU. IF THE IMPLIED WARRANTIES CAN NOT BE EXCLUDED, AND THE APPLICABLE LAW PERMITS LIMITING 
THE DURATION OF IMPLIED WARRANTIES, THEN THE IMPLIED WARRANTIES HEREIN ARE TO BE LIMITED TO THE SAME DURATION 
AS THE APPLICABLE WRITTEN WARRANTY OR WARRANTIES HEREIN. THE WARRANTY OR WARRANTIES HEREIN MAY GIVE 
YOU SPECIFIC LEGAL RIGHTS THAT WILL DEPEND UPON THE APPLICABLE LAW. YOU MAY ALSO HAVE OTHER LEGAL RIGHTS 
DEPENDING UPON THE LAW IN YOUR JURISDICTION.

6. CHOICE OF FORUM AND CHOICE OF LAW: IN THE EVENT THAT A DISPUTE ARISES OUT OF OR IN CONNECTION WITH THIS 
LIMITED WARRANTY, THEN ANY CLAIMS OR SUITS OF ANY KIND CONCERNING SUCH DISPUTES SHALL ONLY AND EXCLUSIVELY 
BE BROUGHT IN EITHER THE COURT OF COMMON PLEAS OF DELAWARE COUNTY, PENNSYLVANIA OR THE UNITED STATES 
DISTRICT COURT FOR THE EASTERN DISTRICT OF PENNSYLVANIA.

REGARDLESS OF THE PLACE OF CONTRACTING OR PERFORMANCE, THIS LIMITED WARRANTY AND ALL QUESTIONS RELATING TO 
ITS VALIDITY, INTERPRETATION, PERFORMANCE AND ENFORCEMENT SHALL BE GOVERNED BY AND CONSTRUED IN ACCORDANCE 
WITH THE LAWS OF THE STATE OF DELAWARE, WITHOUT REGARD TO THE PRINCIPLES OF CONFLICTS OF LAW.

Effective date 02/25/2015
PHONETICS, INC. d.b.a. SENSAPHONE

901 Tryens Road
Aston, PA 19014

Phone: 610.558.2700 Fax: 610.558.0222
www.sensaphone.com
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CHAPTER 1: INSTALLATION
INTRODUCTION

Congratulations on your purchase of the Sentinel Monitoring System. The system is designed to be an easy, cost–effective, cloud–
based monitoring and data logging system to notify you when equipment or conditions go awry. The internet browser–based 
programming makes the device easy to use from any computer or tablet. Monitored conditions can include temperature, humidity 
levels, pressure, flow, leak detection, UPS systems, and more. The system allows multiple users to be notified immediately of any 
detected problems. Notification can occur via voice call, e–mail or SMS (text message). The internal battery backup system insures 
the unit will continue to run if main power fails. 

FEATURES
The Sentinel includes the following key features: 

• Twelve sensor inputs to monitor environmental conditions and/or alarm contacts from other equipment.

• Battery backup for uninterrupted performance. 

• Notification via e–mail, text message (optional) and voice call (optional).

• Relay outputs capable of automatic or manual control.

• Cloud–based user interface for programming, data storage, and alarm delivery.

• Comes standard in weatherproof NEMA 4X enclosure

• Cellular modem available for use with AT&T, Verizon and Rogers service 

 

TECHNICAL SUPPORT
If any questions arise upon installation or operation of the Sentinel, please contact the Sensaphone Technical Service 
Department at 610.558.2700 and have the following information available:
• Date of purchase __________________

• Serial number __________________

Technical support is available from 8:00 AM to 5:00 PM, M-F, eastern time.

ABOUT THIS MANUAL
This manual comprises the instructions necessary to install and setup the Sentinel. You should thoroughly read this manual 
to establish a basic understanding of the system and keep it as a reference.
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INSTALLATION AND CONFIGURATION

PHYSICAL DESCRIPTION
The Sentinel is housed in a 14” x 12” x 7.4” enclosure, which can be easily mounted on a wall or back panel.

LAYOUT
The Sentinel has connections for twelve sensor inputs, an Ethernet port, and 12VDC power. See figure below:

Figure 1: Front Layout of the Sentinel

1) Acknowledge/Standby Button 6) Ethernet Jack
2) On/Off Switch 7) Sensor Input Terminal Strip
3) Power, Online, Standby LEDs 8) Relay Output Input
4) Alarm LEDs

5) Power Jack

9) Battery Module

10) Cellular Modem

SENSOR INPUTS
The sensor inputs labeled zones 1-12 are designed to interface with normally open/normally closed devices, 2.8K or 10K tem-
perature sensors and 4-20mA transducers. 

POWER LED (GREEN)
This light indicates that the Sentinel unit is powered and operational. 

ALARM LEDS (RED)
The Alarm LEDs indicate if an alarm exists.

ONLINE LED (GREEN)
This light indicates that the Sentinel unit is communicating with the Sentinel servers. 

STANDBY LED (YELLOW)
This light indicates that the Sentinel unit is in standby mode.  
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ACKNOWLEDGE/ STANDBY BUTTON
When an unacknowledged alarm exists (as indicated by a blinking red alarm LED), briefly press the button and the alarm 
LED will stop blinking, indicating that the alarm is acknowledged. To enter Standby mode, press and hold the button for at 
least 5 seconds until the Standby LED lights up, then release. To exit from Standby mode, hold the button down for 5 seconds 
until the Standby LED turns off.   

INSTALLATION
This section provides information on:

• Operating environment

• Installation

• Connecting sensors 

• Network Configuration 

PARTS REQUIRED
• Screwdriver 

• Computer w/Internet Connection

OPERATING ENVIRONMENT
Before you install the Sentinel be sure that your operating environment meets the physical requirements of the equipment.

Operating Temperature:		  32º–122º Fahrenheit (0º–50º C)

Humidity: 	 5–90 %RH, non-condensing

Power: 	 115VAC 50/60 Hz outlet within 6’ 

POWER
Plug the power adapter into a 115V AC power outlet. 

CELLULAR ACTIVATION
This device requires activation on the cellular network to operate. Fill-out the subscription registration form included with 
device and send to it Sensaphone to complete the activation process. Once it is activated power-up the device and allow a few 
minutes for the Sentinel to boot-up and for the modem to connect to the cellular network. Make sure the Online LED glows 
steadily, indicating that the device is communicating with Sensaphone.net server system. Once its online you will be able to 
access the device through the Sensaphone.net website.

ANTENNA INSTALLATION
Bracket Mounting - Select a suitable mounting location for the antenna on the desired surface. The orientation of the anten-
na should be vertical with the cable exiting downwards. When selecting a mounting location care should be taken to ensure 
that at least 300mm (12”) of separation is maintained between the antenna and nearby metal objects and surfaces.

When mounting the antenna to a metal housing, device enclosure or mast, care should be taken to ensure that the antenna 
housing is elevated above the metal surface to which it is mounted. Ensure that the selected location will enable the coaxial 
cable to be easily routed to the equipment. If mounting the antenna using screws it is important to check for adequate under 
panel clearance. It is important for RF performance that the antenna is only bracket mounted using the supplied bracket. 
Mounting the antenna utilizing a different bracket may adversely affect performance. The antenna can be mounted via the 
four 4.5mm fixing holes (suitable for M4 machine screws or 4mm self-tapping screws) or mast mounted using a jubilee or 
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worm drive hose clip with a maximum width of 14mm (1/2”). If you will be drilling holes to mount the antenna, the bracket 
can be used as a drilling template.

When ready, mount the antenna securely to the bracket using the supplied nut and washer. It is not necessary to remove the 
backing from the supplied adhesive pad but the pad can be utilized if a more permanent fitment to the bracket is desired. If 
utilizing the adhesive pad, ensure that the top surface of the bracket is clean and dry, remove the backing from the adhesive 
pad and stick the antenna to the bracket applying firm pressure. 

Panel Mounting - Select a suitable location. The antenna must be fitted to a conductive ground plane of adequate size. It 
will fit panels of between 1-12mm thick (0.04-0.47”). The recommended minimum diameter of the surface is 200mm (8”). 
Select a mounting location taking care to ensure that there is at least 300mm (12”) of clearance from proximate metal objects. 
Ensure that there is adequate clearance under the mounting panel and measure to check for central positioning if necessary. 
Mask the panel area around the hole position to protect the surface / paintwork. Drill a pilot hole, then increase the hole size 
to 14mm (0.55”), ensuring that the drill / cutter bit does not hit any objects under the panel. Clean the area around the hole 
carefully removing all swarf. Remove any paint and primer from underneath the panel surface to ensure adequate electri-
cal contact using washer and nut. Remove the nut and washer and then the adhesive pad backing from the underside of the 
antenna and feed the coaxial cable through the panel. Position the antenna over the mounting hole and stick it to the panel 
applying fi rm pressure. Assemble the nut and washer from under the panel and tighten fully.

Routing The Coaxial Cable - Route the coaxial cable to the Sentinel, taking care to avoid running adjacent to existing wiring 
or fouling any moving controls or components.

WALL MOUNT INSTALLATION
The NEMA 4X enclosure (14” x 12” x 7.4”) comes with mounting feet that must be attached to the bottom of the enclosure. 
The drawing below shows the location of the mounting feet for attaching the enclosure to a wall:

10.54”
268mm

13.3”
334mm

Figure 2: Sentinel mounting dimensions

TURNING THE UNIT ON
To power-up the system, plug-in the power supply and turn-on the power switch on the front of the Sentinel. 
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TURNING THE UNIT OFF
To power-down the system, turn-off the power switch on the front of the Sentinel, unplug the power supply, and then briefly 
press the OFF button on the Cellular Battery Backup Controller. This will disconnect the battery backup system and the unit 
will shutdown. 

POWER SUPPLY
The unit comes with an external 12VDC 2A power supply that accepts 100-240VAC 50/60Hz. The power supply has been 
prewired to the Cellular Battery Backup Controller located inside the enclosure. This controller distributes power to the 
Sentinel, the cellular modem, and also controls the battery backup system for the cellular modem. Note that the Sentinel has 
its own internal rechargeable battery.

CELLULAR BATTERY BACKUP CONTROLLER
The Cellular Battery Backup Controller is the main power input for the system. It distributes power to the Sentinel Pro, the 
cellular modem, and controls the cellular battery backup system. There is no on/off switch for the controller, once power is 
applied it is functioning. Note that the modem also does not have a power switch so the modem will turn-on immediately as 
well. Only the Sentinel Pro has its own power switch.   

CELLULAR BATTERY BACKUP
There is a 12V 3AH rechargeable battery located below the Sentinel Pro which is used to power the cellular modem in the 
event of a power failure. The entire system should operate for about 8 hours when the batteries are fully charged. The 12V 
battery should last for 4-5 years before needing replacement depending on usage and operating temperature. 

SOLAR OPERATION
To operate the unit from a solar power system, disconnect the external power supply from the Vin terminals on the Cellular 
Battery Backup Controller. Next, connect the output of the solar voltage regulator to the Vin terminals.  (See specifications 
for requirements)
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CONNECTING SENSORS
The Sentinel is compatible with a wide variety of sensors including normally open/normally closed contacts, 2.8K and 10K 
temperature sensors, and 4–20mA current sources. Compatible sensors and accessories are shown on the Sentinel website. 
Sensors may be connected while the device is powered on or off. A proper size screwdriver is provided for your convenience. 
Contact Sensaphone or your Sensaphone reseller for assistance in selecting sensors for your monitoring requirements. A list 
of sensors and accessories is shown in Appendix B. Follow the instructions below to properly wire and configure the inputs 
for each type of electrical signal. 

Warning: The inputs are designed to work with low voltage signals. DO NOT connect 
voltages greater than 3.3V to the inputs. DO NOT connect 120VAC to the inputs.

GENERAL WIRING CONSIDERATIONS
Most dry contact sensors can be connected to the Sentinel using inexpensive 2-conductor twisted-pair cable as small as 
#24 AWG. For temperature and 4–20mA sensors, use the wire chart below as a reference for selecting the appropriate wire 
gauge. Note that if the sensor is located far from the unit or if you are running cable in an electrically noisy environment, you 
should seriously consider using shielded cable. This will shield the signal from electrical interference, thereby preventing false 
readings and/or damage to the unit. For your convenience, Sensaphone has 22 gauge shielded cable available in 50’ lengths 
(part number FGD-0010). To minimize electrical noise coupling between sensor wires and other wiring, follow the guidelines 
listed below:

• Route the power supply and network cables to the unit by a separate path then the wiring to the sensor inputs. Where 
paths must cross, their intersection should be perpendicular. 

• Do not run sensor wiring and AC power in the same conduit.

• Segregate wiring by signal type. Bundle wiring with similar electrical characteristics together.

• If shielded cable is used, tie the shield to the input ground terminal. 

Wiring	 Minimum
Distance	 Wire Gauge

	 700’	 #24 AWG

	 1500’	 #22 AWG

	 2500’	 #20 AWG

The zone terminal strip has an upper and lower level for connecting up to 12 sensors. The lower level terminals are all 
“ground” and are electrically connected together. The upper terminal strip is the positive connection for each sensor. See 
illustration below. 

2 3 4 5 6 7 8 9 10 11 121

Input Terminals +

Ground Terminals –  

Sensor 1

Sensor 2 Sensor 3
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NORMALLY OPEN / NORMALLY CLOSED DRY CONTACTS
Dry contact sources consist of alarm relays or switches that are isolated and have no external voltage applied. These devices 
can be connected directly to the zone terminals without regard for polarity. Choose a zone and connect the wires to the cor-
responding screw terminals for that zone. The following figure shows how to connect a dry contact sensor:

NO/NC

Dry Contact Sensor

2 3 4 5 6 7 8 9 10 11 121

Input Terminals +

Ground Terminals –

Wiring a Dry Contact Sensor

2.8K/10K TEMPERATURE SENSORS
The Sentinel is compatible with 2.8K/10K temperature sensors that match the curve data listed in the tables in Appendix 
D. The monitoring temperature range of the 2.8K thermistor is -109 to 115ºF (-85º to 57ºC) and the 10K thermistor is -87° 
to 168°F (-66° to 76°C). Temperature sensors can be connected directly to the zone terminals without regard for polarity. 
Choose an alarm input and connect the wires to the corresponding screw terminals for that zone. 2.8K and 10K temperature 
sensors are available from Sensaphone. See Appendix B for part numbers. The figure below shows how to connect a tempera-
ture sensor:

Thermistor

+

–

Wiring a Temperature Sensor



16

Sentinel Installation and Setup Guide

4–20MA CURRENT LOOP TRANSDUCERS
The inputs on the Sentinel are compatible with transducers that produce an analog output current of 4 to 20mA. Such trans-
ducers are available to measure tank and well levels, extreme temperatures, air pressure, water pressure, flow, voltage, current, 
rotational speed, etc. Contact our technical support department for assistance regarding your monitoring requirements (877-
373-2700 or support@sensaphone.com). Follow the wiring diagrams below for connecting a 4–20mA device:

External 
24V

Power 
Supply

FGD-0070

4-20 mA

Transducer

+

–

Wiring a 4–20mA device using an external 24 VDC supply.

RELAY OUTPUT WIRING
The Sentinel includes a relay output (switch) that can be used to turn on a light, siren, or other device whenever an alarm 
occurs. The output is a normally–open (i.e. off) dry contact that can be used for low voltage switching. The relay is rated for 
up to 30VAC/VDC 1 Amp. A sample wiring diagram is shown below:

Relay
Output

The relay can be controlled manually (via the website or App) or automatically based on specific inputs or alarms. See chap-
ter 3 for details.
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BATTERY BACKUP 
The Sentinel (in the white enclosure) has an internal rechargeable battery backup pack (part #BAT-0032) which will provide 
up to 8 hours of backup time in the event of a power failure. The unit will charge the battery and monitor its charge level. 
The percent charge can be viewed on the website. The Sentinel contains circuitry to protect the battery from deep discharge 
damage and will disconnect the battery when all of its available energy has been expended. The battery backup module 
should last 4 to 5 years. 

 

To replace the battery pack, switch the power off, then remove the four screws on either side of the enclosure. The cover con-
tains two switches with wires attached, carefully lift the cover off and move it out of the way without disconnecting any of the 
wires. Disconnect the battery connector with the red & black wires by pulling it out. Next, loosen the velcro strap and remove 
the battery pack. Install the new battery pack and secure the Velcro strap. Insert the battery connector into the circuit board 
(it doesn’t matter which way you insert it). Carefully replace the cover making sure all of the leds pop through the holes, then 
replace the four screws.  

MEMORY/CLOCK BATTERY
The Sentinel (in the white enclosure) contains a CR2 lithium battery to backup certain values in SRAM memory as well as 
the real-time clock. This battery should last between 5-10 years depending on how much time the device is powered off. 
{Note: Units manufactured prior to May 2016 contain a CR2032 lithium coin cell which has an estimated life of 2 - 5 yrs}.

RESETTING THE SENTINEL TO FACTORY DEFAULT SETTINGS
In the event that you can no longer connect to your Sentinel, you can reset the unit to factory defaults. On the back of the 
unit is a small hole. Beneath the hole is a push button. Insert a paper clip or similar item into the hole and push the button 
for 5 seconds while the device is powered on. The Sentinel will erase all of its programming and then reboot automatically.  
Alternatively you can also reset the device to defaults from the Sensaphone.net website. Go to the Manage Devices page, 
under the Admin menu. Select the device, choose Reset to Default Values from the drop down, and click Submit.
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CHAPTER 2: SET UP
When your Sentinel “Online” LED is lit you can continue with the following website section. 

1. Open an internet browser and go to www.sensaphone.net.

2. Fill in the form to create a new account. 

3. Once you are logged in, click Admin, then Manage Devices. In the “Add a Device” section, enter the Serial Number of 
your Sentinel and enter a device name. Click the Add Device button when finished.

Your Sentinel is now online with the Sensaphone.net website. Read the section below to learn how to view status and 
program your device. 

DESCRIPTION OF WEB PAGES

DASHBOARD
The dashboard will list all of the devices on your account. This page is 
automatically updated with the most current information available. 

The numbers at the top will show how many Unacknowledged 
Alarms, Current Alarms, Units Online, and Units Offline that cur-
rently exist for all devices on your account. 

The map will show the location of any device on your account that has 
an address or GPS location listed. You can hover over the icon to see 
the device name and status. If the icon for the device is green, your 
device status is OK. If it is red, your device has alarms. You can click 
on the icon to show the zones for the selected device. 
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The device table will display all devices on your account. Click on the Details button to display and configure the zones for 
that device. You can also use the search box above the table to search through the table, or click on the table column headers 
to sort the data. 

Device Name – The name of the device

Status – The current status of the device (Okay, Alarms, Offline, or Standby) If the device has any unacknowledged alarms, 
a symbol will be displayed in this column

Power – Displays if the device is On or Off (--- will display if the device is offline)

Battery – The current percentage of the device battery (--- will display if the device is offline)

Last Response – The time that the device last connected to the server

STANDBY MODE
Standby mode puts the Sentinel in a temporary state such that no alarms will be detected, allowing onsite personnel to per-
form maintenance or other tasks that may have triggered an alarm otherwise. Standby mode can be entered using the Action 
drop down on the Dashboard page or via the pushbutton on the front of the unit.  Standby mode will persist for the duration 
of time entered on the Device Configure screen and will automatically exit once the time expires. When using the pushbut-
ton you must depress the button for 5 seconds. The Standby LED will light up to indicate that the device is in Standby mode.  
You can also exit Standby mode using the same methods.

Standby – Allows you to put the selected devices into Standby mode

Enter – Put the Sentinel in Standby mode for the length of time that is set on the Device Configure page

Enter (Untimed) – Put the Sentinel in Standby mode until you disable it

Exit – Take the device out of Standby mode

DEVICE DETAILS
The device details page displays the sensor values for your Sentinel. This page is automatically updated with the most current 
information available. At the top of the page are buttons to access the Configuration, Alarm Delivery and Logs.  

At the top of the page, you will see the device name, description, address and alarm status. 

You will also see all of the zones for your device in the table. 

Zone – The name of the zone

Value – The current value of the zone

Status – The current status of the zone

Min/Max – Displays the highest and lowest values recorded
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If the device has any unacknowledged alarms, a symbol will be displayed in the status column

The Action dropdown menu provides options that allow you to interact with your device, such as acknowledging alarms, 
resetting pulse count, runtime and min/max values, and putting the device into standby mode. 

CONFIGURE DEVICE
At the top of the dashboard, click Configure Device to go to the device and zone programming screens. 

The box on the left will display all of your configureable zones, as well as Device (for general device settings), Power, Battery 
and Relay Output. As you select an option, the form on the right will change to display the appropriate data. Complete the 
address so that the Sentinel icon will be displayed at the appropriate location on the dashboard map. The gps coordinates will 
be automatically computed based on the address you enter after you click Save.  If the computed coordinates are off you can 
override them by entering your own. To have the coordinates recompute based on the address you must delete them, then 
click Save again.

This page also contains settings for the Device Offline alarm and for Standby Mode. The Device Offline alarm will notify you if 
your devices stop communicating with the sensaphone.net servers for the programmed time duration. You can also receive a 
notification when the device comes back online by enabling the “Offline Return-To-Normal” option. You can create a custom 
list of people to be notified specifically for offline alarms by selecting the “Offline Alarm Delivery tab” at the top of this sec-
tion and choosing Custom Alarm Delivery. 

Once you have completed your programming, click on the Save Settings button at the bottom of the page. 
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Zone Programming
Select the zone you would like to configure from the box from the left. A sample screen for a temperature sensor is shown 
below. 

ZONE PARAMETER DEFINITIONS
Enable/Disable: This setting determines if the Zone is being used (Enabled) or not (Disabled). Selecting Disabled will 
remove the gauge from the Summary screen.

Name: Enter a name for the sensor you are monitoring which describes its purpose and/or location. The name will appear on 
the Device Details screen as well as on alarm messages.

Type: Choose the type of sensor you are connecting to the Zone input. For temperature sensors choose either degrees F or C.

Units: The Units field is used to describe the units of measure for the value being monitored. When Temperature is selected 
the Units field will automatically display F (Fahrenheit) or C (Celsius). When a 4-20mA type is selected you can enter the 
appropriate text for the monitored condition (e.g. %RH, PSI, GPM, RPM,…). When you select Normally Open (NO) or 
Normally Closed (NC) you can choose from several preset descriptions for the Open and Closed state of the input. The first 
word always describes the Open state of the contact and the second the Closed state. If you choose Custom you can enter 
your own text for the Open and Closed states. To do this simply type the words into the lower Units field and separate them 
with a slash (/). For example,  “Slow/Fast”, “Safe/Danger”, “Dry/Wet”.

Calibration: This field can be used to offset the Zone value either positive or negative if there is some error in the reading. 

Alarm Low: This is used to determine the low level at which a temperature or 4–20mA Zone has reached the alarm thresh-
old. The value must fall below the Alarm Limit to trip an alarm. 

Alarm High: This is used to determine the high level at which a temperature or 4–20mA Zone has reached the alarm thresh-
old. The value must exceed the Alarm Limit to trip an alarm. 

Table Low: The Table Low value is used to define the lower range (4mA) of your 4-20mA sensor. 

Table High: The Table High value is used to define the upper range (20mA) of your 4-20mA sensor.

Alarm Delivery Enable/Disable: When Enabled, alarm messages will be delivered, if set to Disabled alarm messages will not 
be delivered.

Recognition Time: This is the length of time that an alarm condition must be present before a valid alarm exists and message 
delivery is started.
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Alarm Hold Time: When an alarm occurs, the Alarm Hold Time will latch the alarm condition for the programmed time 
period, thus preventing redundant alarms from sending additional notification messages. This is useful for alarms that are 
likely to trip several times within a short time period, such as motion detectors.

Return to Normal Enable/Disable: This feature instructs the Sentinel to send a message when a zone input has changed 
from an alarm condition back to a normal condition. Anyone who received the original alarm message will also be sent the 
Return-to-Normal message.

Auto Acknowledge Enable/Disable: Enabling this option will automatically acknowledge an alarm when the zone goes back 
to normal. As a result, all remaining alarm notifications will be cancelled.

Alarm Reset Enable/Disable: This setting enables or disables the Alarm Reset Feature. The Alarm Reset feature is used to 
re-send alarm messages in the event that a fault condition is not corrected in a timely fashion. If an alarm continues to exist 
for the duration of the programmed Reset Time (see below) the alarm will reset (reactivate) and the alarm message delivery 
process will begin all over again. This is an optional feature. 

Alarm Reset Time: This is the time allowed for an alarm’s fault condition to be corrected before the Sentinel resets (reacti-
vates) the alarm and begins the message delivery process all over again. It is recommended that this be set to no lower than 
30 minutes to prevent numerous messages from being sent.

Datalogging Mode: The Sentinel has two modes of data logging for each zone: Continuous or While In Alarm. In 
Continuous mode the unit will log the value of the input on a fixed time interval all the time. The Normal Interval sets the 
logging rate while the value is within the normal range. The Alarm Interval sets the logging rate while the value is an alarm 
condition. By choosing the While In Alarm mode you can choose to have the unit only log values when it exceeds the alarm 
limits.  

Alarm Datalog Interval: This is the interval that data will be logged while the input is beyond the programmed alarm limits. 
(Note: this is regardless of the programmed Alarm Recognition Time).

Normal Datalog Interval: This is the interval that data will be logged while the input is within the programmed alarm lim-
its. To maximize the available memory for datalogging, set the Datalog Interval for each zone to multiples of each other. For 
example, Zone 1 can be set to 10 minutes, Zone 2 to 30 minutes, Zone 3 to 60 minutes, etc…

MANAGE USERS
The sensaphone.net website allows you to set up users that will be linked to your account. Each user can be configured to 
have their own login for website access and/or be contacted for alarms. In addition, you can choose to give alarm acknowl-
edgement capability to each user.

There are several levels of permissions that can be assigned to each user. You can also enter contact information for alarm 
delivery purposes. From the main menu, select Users, then Manage Users. To add a new user, click on the Add User button. 
The example below shows a user setup as an administrator with four contact destinations. 
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The following defines the various permission levels:

Administrator – Full site access, all devices on your account

Supervisor – Gives the user access to the Dashboard, device-specific pages (for example, Device Details), Manage Users, 
and Manage User Groups, but for only the devices you choose for them (chosen under the Device Groups section of the 
form). Supervisors will have the ability to create new users, but they can only give the users Supervisor access or lower.

User – Gives the user access to the Dashboard, but only shows the devices you choose for them (chosen under the Device 
Groups section of the form)

None – No access to the website 

Alarm Delivery – Choose whether you would like the user to be able to receive alarm notifications or not. 

Disabled – No alarm delivery

Inform Only – User is notified about the alarm, but cannot acknowledge it

Allow Acknowledgement – User is notified about the alarm and is able to acknowledge it

User Information
Next, enter details about this user. The user’s name is the only required information.

Contact Details
The ‘Contact Details’ section is where you enter the telephone numbers, text numbers, and email addresses to send alarm 
messages. See sample programming in the figure above. To add additional contacts click “Add Contact”. Be sure to add 
all of your possible contact methods in this section. You can choose which ones get used on the Default Alarm Delivery 
Schedule or Zone Alarm Delivery Schedule.
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Telephone Number Programming
A ‘1’ at the beginning of the telephone number is not required for calls to the USA, Canada, or other countries that are part 
of the North American Numbering Plan (NANP). See list below:

Countries in the North American Numbering Plan:

•	 United States

•	 Canada

•	 Caribbean Islands

•	 Anguilla, Antigua & Barbuda, The Bahamas, Barbados, Bermuda, British Virgin Islands, Cayman Islands, 
Dominica, The Dominican Republic, Grenada, Jamaica, Montserrat, Saint Kitts and Nevis, Saint Lucia, Saint Vincent 
and the Grenadines, Sint Maarten, Trinidad and Tobago, Turks & Caicos

•	 U.S. Territories

•	 American Samoa, Guam, Northern Mariana Islands, Puerto Rico, U.S. Virgin Islands*

*Technically some of these are not in North America, but since they are part of the U.S., they use the U.S. telephone system.

For all other countries you have to enter an exit code first (+ or 011), then the country code, and then the number.  Do 
not include trunk codes which are typically displayed as (0) near the beginning of the number. 

• For example, a call to the UK could be programmed as either:

   +44 20 7950 4631

                or

   011 44 20 7950 4631

You can also create a time schedule to limit when you’ll receive alarm messages. There is an overall User Schedule as well as 
individual Schedules for each contact. The default setting for all schedules is enabled, 24/7. In the sample screen below, the 
highlighted section shows the times when this user will be contacted for alarms:

*Note that if you configure both a User Schedule and individual Contact Schedules, there must be overlap in order for 
alarm messages to be delivered.
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Login Details
Users will login with an email address and password. Enter this information in the Login Details section. In the event that a 
user forgets his/her password they can use the reset password feature on the main login page.

Device Access
For accounts with multiple users and/or devices, you can choose to limit a user’s access to selected devices. In the Device 
Access section, choose which units this User can access. See sample screen below:

Click on ‘Save Changes’ once you are finished.

MANAGE USER GROUPS
Allows you to set up groups of users that can be used on other site pages.

Select the group you wish to edit from the dropdown menu, or select Create New Group to make a new group.

Make sure to give each group a unique, descriptive name so they can be easily referenced. 

Click on the plus icon to add users to the group. A pop up modal window will show that will list all the alarm users you have 
added to your account from the Manage Users page (see that page description for more information).

You can select an entire user (all destinations listed under that user at the time of the alarm will be notified) or individual 
destinations of the user.

Click on the red X icon to remove that user from the group.

Once you are finished adding and removing users, click on the Save Group button at the bottom of the page.

ALARM DELIVERY
The Alarm Delivery section is where you configure the people that will be contacted when an alarm occurs. You can setup a 
Default Alarm Delivery Schedule (i.e. contact list) for each device or you can create a separate Zone Alarm Delivery Schedule 
for each individual zone. A combination of both can also be used (e.g. some zones use the default schedule and others use 
a custom schedule).  The first step is to configure your Users and Contacts as described in the Manage Users section. If you 
haven’t completed that step please do it first.

Default Alarm Delivery Schedule
To get started select a device from the Dashboard and click Details.  Next click the Default Alarm Delivery button. Click the 
Add Destination button to select people from your User list. You can select all of the User contacts or just a few if desired. See 
sample screen below:
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Continue clicking the Add Destination button to add additional User’s to the list. If you would like to insert a delay between 
the first User (or group of Users) and the next User, click the Add Tier button and enter the delay time. Users in this Tier will 
not be contacted until the delay time expires. Click Save Changes when your schedule is complete.

*Note that the Tier Delay timer starts at the time the alarm occurs. If the alarm is acknowledged before the delay time expires 
then Users in the 2nd Tier (and beyond) will not receive the alarm message. See sample programming screen below:

Zone Alarm Delivery Schedule
A Zone Alarm Delivery Schedule is an alarm contact list that only applies to one specific zone. You can create a separate 
Zone Alarm Delivery Schedule for each individual zone if required. To configure a Zone Alarm Delivery Schedule select a 
Zone from the Device Details page.  Then click the Zone Alarm Delivery tab on the right. Select Custom to configure a contact 
list for the selected zone. Follow the steps as described above to complete the schedule.

Quick-Add Destinations
Quick-Add Destinations are those that can be easily entered to the notification list without creating a User Account. Note, 
however, that destinations added here will be inform-only (e.g. cannot acknowledge alarms). This entry method is useful for 
sending messages to people who do not require a user account in the system but may want to be informed when a particular 
alarm occurs. 

Alarm Acknowledgment
Alarms can be acknowledged from the dashboard page by selecting a device using the checkboxes next to each device, and 
then clicking the “Action” drop-down at the top of the screen. You can acknowledge both Device Offline alarms or Zone 
alarms.  Devices with ‘Unacknowledged’ alarms are identified with an exclamation point within a triangle.  Once the alarm is 
acknowledged this symbol will disappear. You can acknowledge multiple alarms on multiple devices at the same time. Alarms 
can also be acknowledged during telephone calls by entering 555 when prompted, or by clicking the web link contained in 
email and text messages 

LOGS
The Sentinel includes an Alarm Log and Data Log. The Alarm Log lists all alarm activity for the selected device. You can nar-
row down the messages by individual zones or you can select multiple zones. The Data Log contains the recorded values for 
each zone based on the parameters you set up on the Zone Configuration screens. You can display the values on the screen as 
well as graph them. There is also an option to Save the data to a file. To get to the Device Logs section, click the Details but-
ton from the Dashboard for the device you would like to view, then click the Device Logs button. 

Alarm Log – Shows the history of all alarm notifications that were sent for the device
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Data Log – Show the history of all logged zone values and statuses for the device

Export Data - Allows you to save selected Alarm Log or Data Log records in either CSV or pdf format.  Note that CSV for-
matted files can be opened in Microsoft Excel.

Note that for Normally Open and Normally Closed zone types, the Sentinel will record a “0” when the input is presented 
with an open circuit and a  “1” when the input has a closed circuit. Depending on your sensor and programming, this may 
represent either a normal or alarm condition. 

DEVICE MANAGEMENT
You can add, modify, and remove Sentinel devices from your account on the Manage Devices screen. From the main menu 
select Admin, then Manage Devices. Listed below are the device-related actions that can be done.

Adding Devices -  To add a new device to your account, enter the device serial number (located on the bottom of 
the unit in the format 00:07:F9:00:00:00) and give the device a name, then click Add Device.

Reboot Device - To reboot your device, select it from the list to the left and then choose Reboot Device from the 
drop down box at the bottom of the page, then click Submit. Your Sentinel will reboot and then reconnect within a 
few minutes. Your Sentinelgramming will remain intact.

Remove From Account - To remove a device from your account, select it from the list to the left and then choose 
Remove from Account from the drop-down box at the bottom of the page. Then click Submit.

Reset to Default Values - To reset a device to default settings, select it from the list to the left and then choose Reset 
to Default Values from the drop-down box at the bottom of the page. Then click Submit. Allow several minutes for 
your device to complete the reset process.
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DEVICE GROUPS
In cases where you have many devices and many users it may be desirable to create Device Groups. These can make it easier 
to assign device permissions to specified Users. From the main menu select Admin, then Device Groups. In the main win-
dow, you will see a list of all your devices and any groups you may have already created. Devices are shown with a green 
device icon and groups are shown with a black icon. You can have multiple groups, and you can even have groups within a 
group. If a device icon is lined up on the left-most side of the window, they are not in a group.

To add a new group, click on the Add Group button at the top of the page. A ‘New Group’ icon will appear in the list. You can 
rename the group by right clicking on it and selecting Rename. To move a device into a group, click on the device and drag it 
into the group. Continue adding devices until you’re finished, then click Save Groups.

The blue number shown on the group icon shows how many devices are within that group. To remove a group, right click 
on the group and select Delete. Any devices in that group will be moved up one level. For example, if a group that had two 
devices was deleted, the two devices would be shifted to the left and would no longer be in any group. You can also click and 
drag a device or group to reorder them. To search through your devices click on Filters. You can choose to hide any device or 
group that does not match your search, and you can choose to only search through your devices and not your groups. Once 
you are finished editing your groups, click on the Save Groups button at the bottom of the page.

ACCOUNT SETTINGS
The Account settings page is used to configure a number of options that apply across the board to your account. This page 
is only available to users with ‘Admin’ site access level. To access the account page select ‘Admin’ from the main menu, then 
‘Account’.

NAME: Give your account a ‘Name’ that best describes the organization managing your devices. 

TIME ZONE: Set the ‘Time Zone’, which will serve as the default for all of your users. This will be important to ensure that 
any schedules you configure will operate at the appropriate times.

There are several ‘Account Features’ that you can configure to have the system operate in a certain manner. 

REQUIRE SITE USER: When Admins and Supervisors are configuring Users, you can force the system to require that all 
User’s receive website access by checking the ‘Require Site User’ box.

REQUIRE ALARM USER: Similarly, you can also require all Users to have the ability to receive alarm notifications by check-
ing the ‘Require Alarm User’ box.

USER GROUPS: You can choose whether or not to allow ‘User Groups’ to be created within the system. Check the ‘User 
Groups’ check box to permit user groups to be used within the system.

HIDE DISABLED ALARMS: On the device details page you choose to hide the alarm status of a zone if ‘Alarm Delivery’ is 
set to disabled for the selected zone. This can be convenient when a zone is beyond the alarm limits for maintenance reasons 
and you don’t want to display the status as ‘Alarm’.

CSV Email: Enabling this setting exposes an option on the User pages to use the CSV email message format used by some 
state department of environmental protection agencies (such as the MASS DEP).  Note that enabling this option will expose 
a similar setting on the User pages so that you can create a specific user with a specific email address to receive the specially 
formatted message. 
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CHAPTER 3: CONFIGURING 
THE RELAY OUTPUT

The Sentinel includes a relay output that can be used to control a light, siren, or other low voltage device. The output can be 
configured to switch either manually or automatically when a zone changes state or exceeds the alarm limits. To program the 
output click Output from the Device Details or Configure Device screen. The following configuration page will appear:

	
	
	
	

Enter a Name so that you’ll know what the Output will be controlling. The Output can operate in Manual mode or Automatic 
mode. In manual mode you can turn the relay ON or OFF through the web page or the mobile App. To manually switch the 
relay output, click in the State field and select either ON or OFF, then click Save Changes. The change request will be sent to 
the Sentinel and the Current Value will update after the output change has successfully completed.

In Automatic mode the relay can be programmed to turn-on automatically when certain conditions are met. Listed below is a 
description of the parameters that apply to the automatic modes.

Input Selection - Next to the Automatic mode selection box is another drop-down that allows you to select which zones will 
control the output. There are four options (Zone List, Type List, All Inputs, and Limit: Zones).

Zone List: This option allows you to individually select which zones will cause the output to switch. Check the boxes 
next to the desired zones.

Type List: This option allows you select zones based on the zone Type. For example, you could have all of the zones 
configured for Temperature control the output.

All Inputs: This option selects all of the inputs (zones).

Limit: Zones:  This option allows you to independently control the output based on the value of 	 one or two 
zones using greater-than, less-than, or equal-to comparison statements. A separate 	 Output-On and Output-Off 
instruction can be configured with its own comparison value. See sample below:

Action - This setting determines what the Output will do when the selected zone (or zones) exceeds the alarm limits. You can 
have the relay Activate (turn-on), Deactivate (turn-off), or Cycle (ON under normal conditions, momentarily OFF for 10 sec-
onds when an alarm condition occurs, then back ON).

Trigger - The trigger determines what will cause the output to change state. There are 3 options to choose from which are 
described below:
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Unacknowledged Alarms: Choosing this option will make the Output change to the setting defined by the Action 
for as long as an Unacknowledged Alarm persists on the selected zones. Once the alarm is acknowledged the Output 
will revert back to its normal position. 

Alarm Condition: Choosing this option will make the Output change to the setting defined by the Action for as long 
as the selected input(s) remain in Alarm, regardless of acknowledgement. Once the selected zones return to their 
normal state the Output will revert back to its normal position. 

Zone State: Choosing this option will make the output change to the setting defined by the Action as soon as the 
selected zones exceed the alarm limits. In other words, the alarm recognition time is not enforced, and the Output 
will change instantly. Once the selected zones return to their normal state the Output will revert back to its normal 
position.

Relay Output Wiring
The relay output can be used to turn on a light, siren, or other low voltage device. The relay is rated for up to 30VAC/VDC 1 
Amp. A sample wiring diagram is shown below:

Relay
Output
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APPENDIX A: WEEKLY 
TESTING PROCEDURE

We recommend that you test your Sensaphone weekly to be sure it is functioning properly. This will ensure that when a 
problem arises the Sensaphone will be ready to alert the appropriate personnel.

There are several tests that can be performed:

1.) Create an alarm on each zone by tripping all connected sensors. 

Temperature sensors: Heat or cool the sensor.

Motion sensors: Have someone walk in front of the sensor.

Door/window sensors: open the door/window.

Water sensors: Apply a small amount of water beneath the sensor or use a wet towel and touch it to the sensor probes.

Humidity sensors: Raise the humidity around the sensor by holding a cup of very hot water beneath the sensor. 

2.) Allow the unit to contact all programmed users. This will make sure that the Sensaphone is programmed properly. It will 
also prepare personnel to respond appropriately when they receive a message from the Sensaphone.

3.) Test the battery (if installed) by unplugging the AC adapter and making sure that the Sensaphone continues to function. 
Keep the AC adapter unplugged so that a Power Failure alarm occurs. Plug in the AC adapter after the unit has finished.

4.) Keep a log of your tests, noting the date and whether the Sentinel passed in each category tested. An example of such a log 
is shown below. (See “Test Log” at the end of this manual.)

WEB600 Test Log
Date         Inputs Alarm  Battery

07/19/09

08/20/09

09/19/09

If you require assistance, call Sensaphone Technical Support at 610-558-2700.
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APPENDIX B: ACCESSORIES
The sensors listed below are available from Sensaphone, and represent the most commonly used zone devices. Other dry 
contact sensors, designed for more specialized applications, may also be used. Commercial or industrial electrical supply 
houses can provide devices to monitor virtually any condition. For further information, contact Sensaphone Customer 
Service at 610-558-2700.

Part # Description Part # Sensor/Switch
BAT-0032 Sentinel Battery FGD-0100 2.8k Remote 

Temperature Sensor
FGD-0006 Magnetic Reed Switch FGD-0101 2.8k Weatherproof 

Temperature Probe
FGD-0007 Passive Infra-Red Detector FGD-0102 10k Weatherproof 

Temperature Probe
FGD-0010 50’ two-conductor #22AWG 

shielded Cable
FGD-0103 10k Indoor Decorator

FGD-0013 Spot Water Detector FGD-0104 10k Outdoor Air 
Weatherproof

FGD-0022 Temp° Alert FGD-0301 Pressure Sensor
FGD-0027 Humidistat FGD-0303 Vibration Sensor
FGD-0049 Smoke Detector with Built-in 

Relay
FGD-0052 Humidity 4-20mA 

Transmitter
FGD-0053 24VDC Power Supply
FGD-0054 Power-Out Alert
FGD-0056 Zone Water Detector w/Water 

Rope
FGD-0063 Additional 10’ Water Rope for 

FGD-0056

FGD-0065 Carbon Monoxide Sensor
FGD-0066 Air Quality Sensor
FGD-0067 Surge Suppressor
FGD-0070 Power supply with battery 

backup
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APPENDIX C: SPECIFICATIONS
ALERT ZONES

Number of Zones: 12

Zone Connector: terminal block

Zone Types: N.O./N.C. contact, 2.8K Thermistor ( -109° to 115ºF, -85º to 57ºC ) And 10K Thermistor (-87° to 168°F; -66° to 
76°C), and 4-20mA (-80,000.0 to 80,000.0

Zone Characteristics: 28.7KΩ to 3.3V (temperature/contact) or 250 Ohms to ground (4-20mA)

A/D Converter Resolution: 12 bits ±2 LSB

Zone Protection: 5.5VDC Metal Oxide Varistor with fast acting diode clamps.

Pulse Counting:  1ms minimum duration, 1 pulse-per-second maximum rate 

RELAY OUTPUT
Rated for 1A 30VAC/ 1A 30VDC Maximum

DATA LOGGING
1 minute to 24 hour sampling rate

User programmable channel selection

Zones 1 – 12

Battery 

Input Power

LED INDICATORS
Power: On steady when the unit is powered on. 

Alarm: Off when no alarm exists. 

Ethernet Link and Activity LEDs

Online

Standby

COMMUNICATION TYPE:
4G/LTE Cellular via AT&T, Verizon, or Rogers

POWER SUPPLY
Power Supply: 120VAC/12VDC 50/60Hz 30W wall plug-in transformer w/6’ cord.

Power Consumption: 15 Watts

Power Protection: Metal Oxide Varistor
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BATTERY BACKUP
Rechargeable Battery:  Internal 8 Hr NiMH Battery Pack  (Part # BAT-0032)

Memory/Clock Battery:  Internal 5-10 yr CR2 lithium  (Part # BAT-0033)

Cellular Battery: 3AH SLA Battery (BAT-0005)

ENVIRONMENTAL
Operating Temperature: 32–122° F (0–50° C)

Operating Humidity: 0–90% RH non-condensing

Storage Temperature: 32°–140° F (0–60° C)

PHYSICAL
Enclosure: High impact polycarbonate, UL Type 4X (IP66)

Physical Dimensions: 14” x 12” x 7.4” (356 mm x 305 mm x 188 mm)

Weight: 14 lb. (6.35 kg)
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APPENDIX D: THERMISTORS
2.8K THERMISTOR DATA

Degrees Celsius Resistance (Ohms)
-50 187,625
-40 94,206
-30 49,549
-20 27,180
-10 15,491

0 9,142
10 5,572
20 3,498
30 2,256
40 1,491
50 1,009
60 697
70 490
80 351

10K THERMISTOR DATA
Degrees Celsius Resistance (Ohms)

-50 441.3K
-40 239.8K
-30 135.2K
-20 78.91K
-10 47.54K

0 29.49K
10 18.79K
20 12.25K
30 8,194K
40 5,592
50 3,893
60 2,760
70 1,990
80 1,458
90 1,084

100 816.8
120 481.8
130 376.4
140 297.2
150 237.0



APPENDIX E: POST & 
CONNECTION ERROR CODES

When the device boots up it runs a Power On Self Test (e.g. POST). During this process the Online LED will go through a 
series of blink patterns. This can take a few minutes while it tests various functions and connects to the Sensaphone.net serv-
ers. If a problem occurs, the Online LED will blink a repetitive pattern of ‘x’ blinks followed by a 5 second pause. The table 
below defines the possible errors based on the number led of blinks.

Online LED 

Blink Codes

Failure indication Description Corrective Action?

OFF Idle Unit does not have a secure connec-

tion to the server, nor attempting to 

establish a secure connection

"Unit is initializing, either on power-up or rebooting. Most of the 

initial boot time is spent initializing memory, which can take a few 

minutes. 

* If the power LED is also OFF, the unit may have its power cable 

disconnected and its internal battery is depleted. 

* A less likely possibility is the online LED is disconnected or faulty."

flickering Negotiating Unit is negotiating a secure con-

nection

The online LED flickering or blinking irregularly is normal when 

the unit is negotiating the secure connection. In contrast, the error 

code blinks steadily, then has a 5 second OFF period between error 

blinks.

ON Connected Unit has established a secure con-

nection with the server

Secure connection with the server is established – OK!

1 Operating system initial-

ization in progress

The unit's operating system's I/O is 

initializing

There is a fault in the firmware if this error code persists.

2 Real-time clock initializa-

tion failed

Internal clock not functioning Possibly a hardware fault with the processor's internal RAM or RTC 

oscillator failure 

3 Ethernet device initiailza-

tion failed

Failed to configure ethernet chip Probably a hardware fault.

4 Ethernet cable failed Ethernet cable appears to be discon-

nected during boot

The Ethernet cable may be disconnected or otherwise faulty

5 DHCP failed Unable to bind IP address If using static IP, there may be an error in the IP, DNS, gateway or 

netmask. If using DHCP, problem may be with DHCP server.

6 Secure negotiation in 

progress

The unit's operating system's I/O 

has finished initializing, will now 

proceed with the secure connection 

negotiation

"There is a fault in program execution if this error code occurs, per-

haps the memory has been corrupted. 

* A less likely possibility is the processor's internal RAM is faulty."

7 DNS link failed DNS link failed "DNS address may be incorrect, or perhaps the DNS server is down.  

Also check the Ethernet cable: if disconnected while securely con-

nected to the server, reconnection attempts while the cable is discon-

nected will fail here."

8 IP address failed IP address could not be resolved If using static IP, the IP address may be incorrect

9 TCP socket failed TCP socket to the secure server 

failed to connect

Port 443 may be blocked. Or perhaps the remote server is unavail-

able – this is the first attempt at connecting with the remote server. 

Will attempt to reconnect to another server.

10 SSL connect failed SSL connection to the secure server 

failed to connect

Server may have SSL disabled?

11 SSL handshake failed SSL handshake failed If this keeps happening, the problem may be the server has changed 

its SSL certificate.
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12 Server dropped the con-

nection

The server dropped the established 

secure connection for some reason

Probably a glitch. Unit will reestablish the secure connection in a 

minute. (This is the catch-all error code for the server dropping the 

connection – there are many possible reasons).

13 SSL invalid MAC The server dropped the established 

secure connection due to an invalid 

MAC

Probably a glitch, unit will reestablish the secure connection in a 

minute.

14 TCP read error The server dropped the established 

secure connection due to a read 

error

Probably a glitch. Unit will reestablish the secure connection in a 

minute. If this keeps occurring, the server may be restarting/reboot-

ing and may take about 8 minutes to reconnect.

15 Ethernet cable discon-

nected

The Ethernet cable disconnected or 

failed while the secure connection 

was established

Reconnect or replace the Ethernet cable

16 Reserved

17 TCP write error The unit had a problem transmitting 

over Ethernet

Probably a glitch. Unit will reestablish the secure connection in a 

minute. If this keeps occurring, there may be a problem with the 

real-time clock getting stuck - check if the lithium battery is below 

30% (2.3V; nominal voltage is 3.0V).

18 TCP socket closed The TCP socket between the unit 

and the server is unexpectedly 

closed.

Unit will reboot if this error occurs 6 times, which may clear the 

problem. Manual reboot would be the equivalent.

19 HTTP JSON parse error The JSON message from the server 

is garbled or not present

Corrupt data communication. If a cellular or satellite connection, 

check for weak signal
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APPENDIX F: RETURNING 
THE UNIT FOR REPAIR

In the event that the Sentinel does not function properly, we suggest that you do the following:

1) Record your observations regarding the Sentinel’s malfunction.

2) Call the Technical Service Department at 610-558-2700 prior to sending the unit to Sensaphone for repair.

If the unit must be sent to Sensaphone for Servicing, please do the following:

1) Unplug the AC power supply from the wall outlet and disconnect all sensors from the alert zones.

2) Carefully pack the unit to avoid damage in transit. Use the original container (if available) or a sturdy shipping box.

3) You must include the following information to avoid shipping delays:

	 a) Your name, address and telephone number.

	 b) A note explaining the problem.

4) Ship your package to the address below:

SERVICE DEPARTMENT

SENSAPHONE

901 Tryens Road

Aston, PA 19014

5) Ship prepaid and insured via UPS or US Mail to ensure a traceable shipment with recourse for damage or replacement. 
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APPENDIX G: TEST LOG
Alarms
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1.0 INTRODUCTION 

This Health and Safety Plan (HASP) has been prepared by EnviroTrac Engineering & Geology, P.C. (ET) 

to address the health and safety issues during the installation of the sub-slab depressurization system 

(SSDS) within the building at 655-671 Stanley Avenue, Brooklyn, NY (the Site). The procedures in this 

HASP were developed in accordance with the Occupational Safety and Health Administration (OSHA) 

Hazardous Waste Operations and Emergency Response (HazWOPER) Standard 29 CFR 1910.120 to 

protect site workers, the public, and the environment. 

2.0 OBJECTIVES 

The objective of this HASP is to protect on-Site worker health and safety during field activities at each site 

as well as the welfare of the public and the environment.  The health and safety procedures in this plan 

have been established based on analysis of potential hazards on the Site and the activities/tasks 

associated with the work in order to alleviate the risks associated with the work to be performed.  These 

procedures have been designed to meet the following objectives: 

1. Provide for the identification, recognition, evaluation, and control of health, safety, and 

environmental hazards; 

2. Develop Site specific procedures so personnel are not exposed to avoidable risks, accidents, or 

injuries in the performance of their duties; 

3. Establish site specific monitoring and personal protection requirements to address exposure 

issues from potentially hazardous substances; and 

4. Identify the roles and responsibilities of on-site and support personnel for the project. 

3.0 SITE CHARACTERIZATION 

The site is located at 655-671 Stanley Avenue, Brooklyn, New York (Figure 1). The site consists of one 

(1) irregular‐shaped parcel with an estimated area of 0.34 acres in size. The site is improved with one-

story (1) commercial building with a full basement, and asphalt‐paved parking lots in the front and rear of 

the building which is at basement grade. The building has an estimated gross floor area of 11,330 square 

feet and contains a total of three (3) commercial units ((City Fresh Market, one (1) vacant unit (former 

Lily’s Dry Cleaner), and Tex’s Chicken & Burgers)). A review of the New York City Building Department 

property profile overview indicated that the existing building was constructed in 1950. The building 

occupies most of the parcel and is bordered by landscaped areas, municipal walkways, and right‐of‐ways. 

 

The site is bound to the south by Stanley Avenue, to the north by commercial and residential properties, 

to the east by a commercial property and Hendrix Street, and to the west by commercial properties with 

Van Siclen Avenue beyond. 
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The scope of work is outlined in the Interim Remedial Measures (IRM) Work Plan and consists of the 

installation of an SSDS within the Site building.   

4.0 WORK DESCRIPTION 

Installation of a SSDS will mitigate potential soil vapor intrusion (SVI) impacts within the Site building.  A 

total of ten (10) vapor extraction wells will be installed in the building. The wells will be constructed of four 

(4) inch diameter no-hub cast iron pipe above grade, and four (4) inch diameter 20-slot schedule 40 PVC 

pipe below grade.  The wells will be connected to a vacuum fan located on the exterior of the building and 

the effluent will discharge to the outdoor air, approximately two (2) feet above the roof line of the building 

and 10 feet from any air intake. 

4.1 PERSONNEL RESPONSIBILITIES 
 

Responsibilities of Personnel 

Position Job Description Interactions 

Dale Konas, PE (ET) 
 
Project Manager 

Responsible for technical and administrative performance of the 
project.  Supports Site Supervisor and is available to them at all 
times.  Will visit the Site periodically, or as necessary.  Reports 
progress of project on a regular basis.  Assigns key personnel, 
and identifies requests, secures, and monitors use of resources 
for project.  Supervises all on-Site personnel and 
subcontractors.  Coordinates daily Site-specific work efforts, 
and ensures all activities are in strict compliance with Site-
specific health and safety plan.  Has authority to suspend all 
work that possesses any health and safety risk.  Briefs 
subordinate technical personnel on task requirements.  
Identifies and resolves technical problems.  Provides periodic 
review of project progress. 

Is responsible to manage 
the project for EnviroTrac. 

To Be Determined (ET) 
 
Site Health & Safety 
Officer (SHSO) 

Assures compliance with HASP.  Instructs Site personnel in 
health and safety procedures through daily pre-work meetings.  
Performs any monitoring activities as required.  Has authority to 
discontinue Site operations if safety violations exist. 

Reports directly to Project 
Manager. Works closely 
with Director, Health & 
Safety, and Site 
Supervisor. 

Mr. Michael Clark (ET) 
 
Director, Health & 
Safety (DHS) 

Develops, implements, and enforces the on-Site safety project.  
Oversees all health and safety aspects of project, conducts 
periodic audits to ensure compliance.  Available at all times to 
discuss project progress and health and safety related issues. 

Reports directly to 
President/CEO of 
EnviroTrac. Works closely 
with Project Manager, Site 
Supervisor, and SHSO. 

 

All Site personnel and contract workers will have received the appropriate level of training necessary to 

perform applicable duties and comply with 29 CFR 1910.120 (aka: HazWOPER). For this project, training 

requirements are listed in SECTION 6 – PERSONNEL TRAINING of this HASP. 

 

This HASP will be available to all on-Site personnel, subcontractors, and visitors who access the work 

zone. Personnel responsible for HASP monitoring during on-Site activities will be responsible for 

informing the field workers, subcontractors, and visitors of any changes in conditions and/or levels of 
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protection required in the work zone. 

 

4.2 Exposure Hazard Evaluation 

Contaminant(s) of Concern: Chlorinated Volatile Organic Compounds (CVOCs) 
 
Potential routes by which workers could be exposed generally include inhalation, ingestion, dermal 

contact, and injection.  The following control measures will be used alleviate exposure by routes of entry: 

 

 

Control of Potential Exposure by Route of Entry 
 

Route of Entry Control of Potential Exposure 
 
INHALATION 

Tasks associated with this project should not reasonably have a risk of exposure to 
inhalation hazards at or near published exposure limits and therefore, respiratory 
protection is not required during any task associated with this work. 
 
Dust generated from concrete during cutting, drilling, etc. is to be controlled by using 
wet methods while conducted any dust generating activities. If wet methods cannot 
be used, or if dust is not controlled using wet methods, then workers will be supplied 
and wear NIOSH certified N-95 (or better) filtering facepiece (aka, dust mask) 
 
If there is a change in scope of work or environmental conditions, the SHSO will stop 
work and the new conditions will be evaluated for potential inhalation hazards. Work 
will not proceed until the new conditions are assessed and workers health is 
addressed. 

 
INGESTION 

Tasks associated with this project have a risk of exposure to chemicals or hazardous 
substances that pose mild to moderate toxicity if ingested. To control exposure, the 
following precautions will be followed by all site workers and visitors: 

 Follow good hygiene practices - wash hands, face, and exposed skin with 
soap and water after work and prior to eating, drinking, smoking, or 
applying cosmetics or lip balm, or immediately after contact with 
chemicals or hazardous substances. Do not touch mouth, nose, or eyes 
with unwashed hands or with used gloves. 

 Chemical-resistant gloves (e.g., nitrile, neoprene, or butyl rubber gloves) 
are to be worn during hands-on inspections, removing liquid or cleaning, 
handling chemicals or hazardous substances, or during other tasks that 
involve direct contact with chemicals or hazardous substances.  

 
DERMAL CONTACT 

Tasks associated with this project have a risk of exposure to chemicals or hazardous 
substances that pose mild to moderate toxicity through dermal contact, including 
contact with eyes. To control exposure, the following precautions will be followed by 
all site workers and visitors: 

 Follow good hygiene practices - wash hands, face, and exposed skin with 
soap and water after work and prior to eating, drinking, smoking, or 
applying cosmetics or lip balm, or immediately after contact with 
chemicals or hazardous substances. Do not touch mouth, nose, or eyes 
with unwashed hands or with used gloves. 

 Safety glasses with side shields that comply with ANSI Z87.1 
requirements are to be worn at all times in the work zone. 

 Chemical-resistant gloves (e.g., nitrile) are to be worn during hands-on 
inspections, removing liquid or cleaning, handling chemicals or 
hazardous substances, or during other tasks that involve direct contact 
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with chemicals or hazardous substances. 

 Safety shoes/boots that comply with ANSI Z41, ASTM F-2412, or ASTM F-
2413 are to be worn when there is a danger of foot injuries due to falling or 
rolling objects, or objects piercing the sole.  

 Long pants and sleeved shirts are required to be worn at all times in the 
work zone.  

 
INJECTION 
 

Tasks associated with this project have a risk of exposure to chemicals, hazardous 
substances, and biological hazards that pose mild to moderate toxicity through 
injection. Injection is the puncturing or abrasion of the skin allowing toxins to enter the 
body. To control exposure, the following precautions will be followed by all site 
workers and visitors: 

 Abrasive-resistant or cut-resistant gloves (i.e., leather, Mechanix®, Kevlar-
type, etc.) are to be worn while working with tools or manipulating objects 
that can cause cuts or abrasions to the hands. 

 Chemical-resistant gloves (e.g., nitrile) are to be worn during hands-on 
inspections, removing liquid or cleaning, handling chemicals or 
hazardous substances, or during other tasks that could result in direct 
contact with chemicals or hazardous substances. 

 Safety glasses with side shields that comply with ANSI Z87.1 
requirements are to be worn at all times in the work zone. 

 Long pants and sleeved shirt are required to be worn at all times in the 
work zone.  

 Safety shoes/boots that comply with ANSI Z41, ASTM F-2412, or ASTM F-
2413 are to be worn when there is a danger of foot injuries due to falling or 
rolling objects, or objects piercing the sole. 

 

4.3 Site / Operational Hazard Evaluation 

Precautions must be taken to prevent injuries and exposures to the following potential hazards and 

implement control measure to reduce any potential risks identified on the next table. 

Potential Site Hazards and Risk Characterization 

Hazards Risk Characterizations Control Measures 

 
SLIP/TRIP/FALL 

Potential wet, or slippery conditions due 
to weather, on-site spills, on-site water, 
and drainage/runoff. 

Inspect/be aware of ground conditions 
and wet or slippery conditions. 
 
Use PPE to alleviate hazards, good 
boots, laced and tied; take small steps 
in slippery conditions, install 
handrails, or use walking devices, like 
hiking poles. 
 
Use salt, calcium chloride, sand, or 
other material to alleviate slippery 
conditions and/or to melt snow/ice. 
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Potential slips, trips, and falls may result 
due to the proposed equipment and 
activities at the Site like drilling / 
excavation, well installation, system 
installation, loading/unloading, traffic 
control, etc. 

Clear trip hazards, when possible. 
 
Use good housekeeping practices and 
maintain the work zone free of debris 
and have equipment, supplies, and 
tools organized and out of main travel 
paths. 
 
Focus on path of travel and keep solid 
footing. Install handrails, steps, 
ramps, etc. to alleviate trip or fall 
hazards. 

 
INJURY TO BACK 

Moving / lifting / carrying supplies, 
equipment, and materials around the 
work zone. 
 
Performing manual equipment operations 
such as shoveling, sweeping, raking, 
pushing (such as a wheelbarrow), hand 
auguring, etc. 
 
Removal of well covers, manway covers, 
or manholes. 
 
Lifting and maneuvering cones and 
barriers to establish Work Zone 
Protection. 

Use proper lifting techniques: lift with 
legs, not back; keep load close to the 
body; do not twist torso, turn by 
moving your feet. 
 
Use proper bending techniques: bend 
at the knees, straighten back, lift, and 
pull using legs, and do not use back 
or shoulders to lift up or pull. 
 
Use proper manual equipment 
techniques for shoveling, raking, 
sweeping turn by moving your feet, do 
not twist torso, use legs not back 
 
take breaks as needed to alleviate 
muscle and joint strain. 
 
Get help or use mechanical lifting 
equipment when loads exceed 50 lbs 
or as needed. 

 
INJURY TO FOOT/FEET 

Injury from moving or dropping of 
equipment, supplies, drums, tanks, and 
buckets onto foot/feet. 
 
Feet being run over by vehicles or being 
crushed from lowering equipment like a 
tailgate lift or equipment footing. 

Wear ANSI/ASTM compliant safety 
boots with steel,  composite, or 
aluminum toes while performing any 
tasks on site. 

 
Properly secure equipment and 
objects. Anticipate and recognize any 
potential conditions which may 
cause the dropping of equipment 
(i.e., ground conditions and wet, icy, 
or slippery conditions). 

 
Ensure proper clearance when 
lowering outriggers on equipment. 
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INJURY TO HANDS 

Sharps including glass, pieces of metal, 
wood, plastic, etc. during clean up and 
debris removal process. 
 
Potential pinch points/sharp edges during 
equipment handling, dropping of 
equipment on hands. 
 
Exposure to hazardous substances from 
the material stored in the tanks or 
possible contamination in soil/ground 
water. 
 

Debris should not be handled, use 
shovels, dust pans, etc., to pick up 
debris. If debris is required to be 
handled, use cut-resistant gloves (e.g., 
Kevlar). 
 
Abrasive-resistant or cut-resistant 
gloves (e.g., leather, Kevlar, etc.) are to 
be worn while working with tools, 
equipment, or manipulating objects 
that can cause cuts or abrasions to the 
hands. 
 
Wear chemical-resistant gloves (e.g., 
nitrile, neoprene, or butyl rubber 
gloves) during hands-on inspections, 
removing liquid or cleaning, handling 
chemicals or hazardous substances, 
or during other tasks that involve 
direct contact with chemicals or 
hazardous substances. 

 
INJURY TO HEAD AND 
EYES 

Potential of being struck by overhead 
equipment such as drill rigs, or other 
equipment, material, and supplies around 
work site. 
 
Potential projectiles from equipment or 
surrounding environmental and 
remediation chemical spills during the 
proposed monitoring/sampling/injection 
activities. 
 
Potential of being sprayed or splashed in 
eyes or face while using liquid chemicals 
under pressure, such as subsurface 
injection of sodium permanganate. 
 
Potential of projectiles impacting face 
and eyes during preclearing of 
boreholes. 

Wear a hard hat in compliance with 
ET’s Hard Hat Policy while in the Work 
Zone (certified ANSI Z89.1) 
 
 
Safety glasses with side shields that 
comply with ANSI Z87.1 requirements 
are to be worn at all times in the work 
zone. 
 
 
Full faceshield attached to the hard hat 
in addition to safety glasses with side 
shields that comply with ANSI Z87.1 
requirements are to be worn while 
using airknife for preclearing, working 
with liquid chemicals, or similar 
activities that require the protection 
offered by a full faceshield. 
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INJURY TO HEARING 

Potential noise due to operating 
equipment during the proposed activities 
will not exceed the following levels at the 
designated durations: 
 
Duration Decibel Levels. (dB) (hrs.) 
8 90 
6 92 
4 95 
3 97 
2 100 
1.5 102 
1 105 
0.5 110 
<0.25 115 

Wear appropriate ear protection, such 
as:  
 
Ear Plugs: 
3M™ E-A-R™ Push-Ins™ corded foam 
earplugs (NRR 28 dB) 
 
Earmuffs: 
MSA Cap Mounted Earmuff Model: 
10087422 (NRR 28)  

 
WORK IN HOT WEATHER 
CONDITIONS  

Potential heat stress due to the warmer 
weather conditions (generally) late 
Spring through the Summer and into late 
Fall.  
 
Indoor and enclosed environments can 
produce heat stress related to activity, 
temperature, and lack of ventilation.  
 
Working in protective suites including 
Tyvek, Saranex, FRC, and Level A and 
Level B PPE. Chemical protective suites 
will attribute to heat stress in any weather 
and temperature conditions. 
 

Review weather forecast prior to going 
to site and plan accordingly. 
 
Use appropriate hot weather work 
apparel. 
 
Have fluids available on-site and 
ensure employees are hydrated, take 
frequent breaks in shade or air-
conditioned space, accordingly. 
 
Review OSHA Quick Card for: 
protecting Workers from Heat Stress. 
 
Follow requirements or EnviroTrac’s 
Heat/Cold Stress Program. 
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WORK IN COLD 
WEATHER CONDITIONS 

Potential cold stress due to the cooler 
weather conditions (generally) late Fall 
through the Winter and into Spring. 
 
NOTE: Contact with water, being wet, 
and wet conditions (including rain) will 
exacerbate cold. 

Review weather forecast prior to going 
to site and plan accordingly. 
 
Cold conditions effect reaction time 
and decision making.  
 
Use appropriate protection from cold 
weather conditions including insulated 
gloves, neck, and head coverings, 
insulated socks, and layering of 
clothing. Take breaks in warm areas as 
necessary. 
 
Protect from water and other wet 
conditions that can exacerbate cold 
conditions. Employees are not work in 
wet clothing. 
 
Review OSHA Quick Card for: 
protecting workers from Cold Stress. 
 
Follow requirements or EnviroTrac’s 
Heat/Cold Stress Program. 

 
PRE-CLEARING 
BOREHOLE 

Potential to be struck-by debris from air 
stream 
 

Body part can be injured if contacts 
vacuum from vacuum extractor. 
 
Slips, trips from hoses and equipment, fall 
into bore hole. 

Use face shield attached to hardhat 
along with safety glasses when 
preclearing. 
 

Place a debris catcher, such as a traffic 
cone, over borehole while pre-clearing 
to alleviate the amount of debris from 
hole 
 
Use good housekeeping and keep 
hoses, equipment, and materials in 
order, mark location of bore hole and 
cover when not actively clearing. 
 

Do not let intake hose of vacuum 
extractor come in contact with body part. 
Shut off equipment when not actively 
clearing hole.  

HAMMER DRILL USE 
Potential injury from moving or vibrating 
equipment. 
 
 
 
 
Damage to hearing from excess noise 
generated.  
 
 
 
Potential injury from being struck by 
hammer drill. 
 
 
Possible injury or fatigue from vibration 
during use of hammer drill. 
 

Trained and experienced employees are 
to operate the hammer drill. Keep hands 
and feet clear of moving parts. Take 
breaks and/or alternate operators to 
reduce fatigue. 
 
Wear hearing protection while operating 
hammer drill. Other people are to 
maintain their distance from operations 
to lessen noise exposure. 
 
Maintain good grip on tool. Ensure body 
parts are not in way when releasing 
equipment. 
 
Take breaks when experiencing muscle 
fatigue. Switch workers, if possible, to 
avoid fatigue. 
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EXPOSURE TO 
HAZARDOUS 
SUBSTANCES (i.e., 
CARBON MONOXIDE) 

Exposure to carbon monoxide (CO) from 
the exhaust of fuel burning equipment in 
enclosed space. 
 
An enclosed space is any place where 
natural air movement is limited and may 
allow CO concentrations to elevate. 

When fuel burning equipment is used in 
an enclosed space, the concentration of 
CO in air is to be continuously 
measured using a direct reading 
instrument (i.e., 5-Gas Analyzer, such as 
MiniRae) 
 
If CO levels meets or exceeds 25 PPM, 
work is to STOP, equipment is to be 
turned off, and employees are to leave 
the work area until CO levels decrease 
to below 25 PPM. 
 
Work is not to proceed until the area is 
ventilated to allow working conditions 
below 25 PPM CO. 

 
EXPOSURE TO 
HAZARDOUS 
SUBSTANCES (i.e., 
SILICA DUST) 

Operations that generate dust in silica 
containing materials (such as concrete, 
sand, mortar, brick, stone, etc.) can 
generate silica dust above the OSHA PEL.  

Wet methods are to be used during any 
operation that has the potential silica 
dust from concrete, sand, mortar, brick, 
stone, etc.  
 
Wet methods include direct wetting of 
the operation such as drilling, sawing, 
etc.; or general wetting of the area using 
a water truck or the like. 
 
If wet methods cannot be used, for 
example due to electrical hazards, or if 
wet methods are not sufficient to 
eliminate dust, then all personnel in the 
area are to be supplied and wear NIOSH 
certified N-96 (or better) filtering 
facepiece (aka dust mask). 
 
Water is to be brought on site if not 
available and water not being available 
is not a reason to put workers in 
respiratory protection. 

 

5.0 SITE CONTROL 

5.1 Site Work Zones 

Due to the low exposure risk of the contaminants of concern, an Exclusion Zone, Contaminate Reduction 

Zone, or Support Zone will not be required for this project. If site conditions or scope of work changes, 

work will be stopped and the need to establish zones will be reevaluated. 

 

5.2 Spill Containment and Control Procedures 

The following procedures should be followed by on-site personnel in the event of a release of vehicle or 

equipment fluids: 

1. Use proper PPE for handling potential chemical exposure including safety glasses with side 
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shields, nitrile gloves, sleeved shirts, full-length pants, and safety shoes; 

2. Control sensitive receptors such as storm drains, surface water, and soil; 

3. Prevent further flow of the material; 

4. Contain the discharged material; 

5. Vacuum, sweep up, or shovel the material and place into a suitable DOT disposal container for 

isolation for disposal; 

6. Thoroughly wash the area after a spill or leak clean-up; 

7. Provide adequate ventilation; 

8. Keep combustibles away from the spilled material; 

9. In case of large spills, follow all facility emergency response procedures. 

5.3 Fire Prevention 

To protect and prevent against accidental fire hazards, safe work practices will be followed: 

1. Smoking is prohibited on site and in ET vehicles. 

2. In the event of fire, 1) notify all site occupants of fire and to evacuate area, 2) gather at 

established primary or secondary muster point, and 3) contact emergency services. 

3. At least one (1) ABC/BC rated fire extinguisher (minimum 10 lbs) will be available on site and is to 

be used according to manufacturer's specifications and guidelines. Only trained personnel are to 

use an extinguisher and only on incipient fires. 

4. Follow ET’s Practice for Hot Works procedures when using primary or secondary source ignition 

equipment. A PID will be used to detect flammable atmospheres. If flammable atmospheres are 

detected at or above 10% of the LEL, work will stop, and all sources of ignition will be 

contained until the source can be determined and eliminated. 

5. Keep flammable liquids in closed containers and away from any possible source of ignition 

(electric service boxes, remediation enclosures, vehicle exhausts). 

6. Keep site clean of debris. 

5.4 Control of Hazardous Energy and Underground Facility Identification 

Follow the requirements listed for the Control of Hazardous Energy, including procedures for 

Lockout/Tagout, in the ET Health & Safety Manual, section 27 – Control of Hazardous Energy. 

 

Prior to any ground disturbance activities, both private and public utility mark outs will be conducted and 
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respected during activities. Soft dig techniques will be used prior to any drilling or excavation activities 

and follow procedures in the ET Health & Safety Manual, section 28 – Ground Disturbance Program. 

 

5.5 Emergency Notification 

In the event of a personal injury, motor vehicle accident, or other incident, the Site Safety Officer will 

follow ET’s Personal Injury Accident Procedures and/or Motor Vehicle Accident Procedures listed in 

Appendix E.  Contact and emergency numbers are also located in Appendix D.  

 

Directions to the nearest Hospital and the nearest ET designated contract medical facility are located in 

Appendix I, the last appendix of the HASP. Incidents are to be reported on the ET Incident Reporting 

form located in Appendix E. 

5.6 Site Communications 

Verbal communication will be the primary means of communication. Cell phones and other 

communications devices will be used as necessary. 

5.7 Site Security 

The area is monitored, and non-essential personnel will not be allowed in the areas of remediation 

activities. All equipment, materials, and supplies left overnight will be secured to prevent slip/trip/fall 

hazards. Facility contacts and emergency numbers are also located in Appendix D. 

5.8 Traffic Control and Work Zone Protection 

Employees exposed to vehicular traffic on or near active traffic patterns will wear Class 2 high-visibility 

attire. Traffic at the work zone is to be controlled using proper Work Zone Protection according to the 

requirements of the Manual on Uniform Traffic Control Devices (MUTCD) and ET Work Zone Protection 

Practice. Traffic safety cones will be installed during all site activities to control and designate the work 

exclusion zone on the site. It is the responsibility of all on site personnel to ensure proper safety 

measures are implemented or adjusted during site activities for worker safety.  

5.9 Site Illumination 

Temporary lighting will be supplied if facility lighting is not sufficient or not available. Temporary lighting is 

to be connected through GFCI as per ET’s Assured Electrical Grounding practice. Flashlights are to be 

used for illumination as needed. Workers are not to perform tasks in the dark or insufficient lighting. 

 

5.10 Noise Control 

Follow the requirements listed for the noise control and hearing protection in the ET Health & Safety 

Manual, section 20 – Hearing Protection Program. 
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5.11 Assured Electrical Grounding 

Any required electrical power connections will be equipped with Ground Fault Circuit Interrupters 

(GFI/GFCI) at the source of the power. Electrical cords are to be inspected prior to use and not used if the 

insulation has been compromised or if wires are exposed, if the cord has been kinked, or if the grounding 

plug is missing. 

5.12 Lightning Safety Plan 

 Establish a location during Daily Tailgate Safety meeting where people will go in the event 

lightning or thunderstorms are predicted or possible; 

 Use the 30/30 rule – suspend activities when "flash to bang" (lightning to thunder) is within 30 

seconds, and resume work 30 minutes after the last flash or bang; and 

 Follow the plan without exception. 

5.13 General Work Rules 

To protect against the occurrence of accidents and dangerous situations, as well as to minimize the 

potential for emergency events, all on-site personnel shall: 

1. Read and sign this HASP prior to beginning of all on-site activities. The HASP will be reviewed 

periodically by all personnel conducting field activities and visitors to the work zone. 

2. Conduct field work only be during daylight hours unless supplemental lighting is provided. 

3. Do not eat, drink, or smoke in the work zone. 

4. Be knowledgeable in the use of first-aid equipment. 

5. Maintain sufficient quantities of absorbent/spill collection materials to address a spill or release 

that may occur during work. 

To minimize the possibility of injuries, the following general precautions will be taken: 

1. All hand and power tools will be inspected prior to use and maintained in a safe condition. 

2. Safety guards will be kept in place during use. 

3. Power tools will be double-insulated, and all electric cords will be connected through GFI 

protective circuitry. 

4. Walkways will be kept clear of equipment, supplies, excavated material, or other obstructions. 

5. Proper work gloves will be provided and used, as required. 

6. Hard hats are to be worn if required by the location or activity (refer to ET’s Hardhat Policy). 

7. Sturdy, enclosed work or safety shoes/boots are to be worn, as required by the activity. 
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8. Employees exposed to vehicular traffic on or near public roads will wear high-visibility attire. 

Traffic at the work zone is to be controlled using proper Work Zone Protection according to the 

requirements of the Manual on Uniform Traffic Control Devices (MUTCD). 

9. Employees will observe proper lifting techniques and obey sensible lifting limits and get 

assistance when required. 

5.14 Health and Safety Responsibilities 

All Project Personnel are responsible to: 

1. Take all reasonable precautions to prevent injury to themselves, to their fellow employees, and to 

the public. 

2. Implement the requirements of this HASP and report any deviations from the procedures listed or 

the conditions described. 

3. Perform only those tasks that they believe can be done safely and immediately report any 

accidents, unsafe conditions, or near misses according to ET’s On The Job Accident Procedures 

and complete the required ET Incident Reporting Forms. 

4. Stop Work whenever the risk associated with the work is not clearly understood, established, or 

controlled. Work will not commence until the conditions that caused the Stop Work intervention 

have been addressed, corrected, or resolved. Any and all workers on the site have the authority 

and responsibility to initiate a stop work intervention. 

5.15 Decontamination 

Follow the requirements listed for the decontamination of personnel and equipment in the ET Health & 

Safety Manual, section 31 – Decontamination. 

6.0 PERSONNEL TRAINING 

Field team personnel associated with activities that have a potential for exposure to hazardous 

substances are required to participate in a health and safety training program that complies with the 

OSHA standard 29 CFR 1910.120 (aka: HazWOPER) and 1910.1200 (aka: HazCom). This program 

instructs employees on general health and safety principles and procedures, proper operation of 

monitoring instruments, and use of personnel protective equipment. 

 

In addition, field team personnel must undergo site-specific training prior to the start-up of any given 

project or task. As activities change at a particular work site, related training must be provided as 

necessary. The site-specific training will address potential hazards and associated risks, site operating 

procedures, emergency response and site control methods to be employed. The following training is 
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required to perform tasks at this site: 

 

 

TRAINING REQUIREMENTS FOR SITE TASKS 
 

Task Training Required 

General site operations  OSHA standard 29 CFR 1910.120 (aka: HazWOPER) 

 OSHA standard 29 CFR 1910.1200 (aka: HazCom) 

 First Aid/CPR (at least one (1) worker on-site must be certified in First Aid/CPR) 

 Requirements of ET’s Health and Safety Program and this HASP 

 API WorkSafe certification 

Operator of drilling 
equipment 

 The operator of drilling equipment is required to be a Licensed Driller and have 
proof of license available for inspection at the worksite. 

Operator of other heavy 
equipment 

 Training on operations of equipment per manufacturers specifications. 

Operation of power 
equipment including 
concrete saw, hammer 
drill, etc. 

 Operators will be trained and/or experienced with the operation of power tool use, 
the hazards, controls, PPE, and use of assured electrical grounding (GFCI). 
Inexperienced or untrained employees are not to operate power tools. 

6.1 Personal Protective Equipment 

Based on available data, it is anticipated that all field activities will be performed at Level D protection. 

Personal protection at Level D will consist of the following based on task performed: 

 

PERSONAL PROTECTIVE EQUIPMENT BY TASK 
 

Task PPE  

All Site Tasks 
 Hard hats are to be worn, if required by the location or activity per to ET’s 

Hardhat Policy. 

 Safety glasses with side shields (ANSI Z-87 + certified) or full-face safety 
shields are to be worn at all times while on-site. 

 Proper gloves will be provided and used, as required. Abrasion resistant gloves 
(i.e., leather, or similar) and chemical resistant, gauntlet style gloves (i.e., 
nitrile/neoprene/butyl rubber) will be used as tasks require. 

 Safety boots (ANSI Z-41, ASTM F-249, or ASTM F-2413 compliant) are to be 
worn, as required by the activity, laced, and tied. 

 High-visibility attire, i.e., Class 2, Safety Vests, are to be worn when employees 
are exposed to vehicular traffic. 

 Long pants and sleeved shirts will be worn while on site. 

6.2 First-Aid Supplies and Safety Equipment 

First-Aid supplies will be available to all personnel on site including an eyewash kit/station. All first aid 

supplies are to be periodically inspected for sufficient quantities and expiration date and restocked 

accordingly. At least one (1) ABC/BC rated fire extinguisher (minimum 10 lbs) will be available on site and 
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is to be used according to manufacturer's specifications and guidelines. Only trained personnel are to use 

an extinguisher and only on incipient fires. 

6.3 Heat Stress / Cold Stress Prevention 

Follow the requirements listed for heat stress and/or cold stress procedures, as climate conditions 

require, in the ET Health & Safety Manual, section 25 – Heat Stress / Cold Stress Policy. OSHA Quick 

Cards for Heat Stress and Cold Stress are included in Appendix F. 

7.0 MEDICAL SURVEILLANCE 

A medical surveillance program will be instituted for those employees who: 

1. are or may be exposed to hazardous substances or health hazards at or above the established 

permissible exposure limit without regard to the use of respirators, for 30 days or more a year; 

2. wear a respirator for 30 days or more a year or as required by 29 CFR 1910.134 (OSHA 

Respiratory Protection Standard); 

3. are injured, become ill, or develop signs or symptoms due to possible overexposure involving 

hazardous substances or health hazards from an emergency response or hazardous waste 

operation; or 

4. are members of HAZMAT teams. 

 

Employees will be medially evaluated and qualified prior to being fit tested for a respirator or prior to being 

required to enter a confined space.  Records will be retained according to legal requirements. 

 

Employees exposed to noise thresholds equal or exceeding an 8-hour time-weighted average of 85 

decibels will participate in an audiometric testing program. 

 

All medical and monitoring records will be retained according to legal requirements and available to 

employees upon request to the Director of Health and Safety. 

8.0 CONFINED SPACE ENTRY PROCEDURES 

Entry into a confined space is beyond the scope of this project.  No employees are to enter a confined 

space to perform any task associated with this work. 

 

If Confined Space Entry is required, a confined entry safety plan will be developed and a CSE Permit will 

be issued prior to allowing employees to enter a confined space. 
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28 <GDJC8 8>HIJG65C79 EGD<G5B
28.1 Eda_^bT
To clearly specify under what conditions the employees of EnviroTrac may conduct operations where
any indentation, interruption, intrusion, excavation, construction, or other activity results in the
penetration of the ground at any depth.

This document also covers the hazards, procedures, and training associated with the entering of
trenches and excavations by employees of EnviroTrac, as defined under 29 CFR 1926 Subpart P. It is
intended to provide the guidelines that protect employees from the hazards of entrapment and
engulfment when working around trenches and excavations.

28.2 >ST]cXUXRPcX^] ^U J]STaVa^d]S >]bcP[[PcX^]b
It is the policy of EnviroTrac that prior to any operations that disturb more than one foot below surface
grade that all underground installations are to be identified. Before any ground disturbance activities,
available records will be referenced and operator personnel and/or others that may be familiar with the
property will be contacted to determine the existence and location of underground installations such as
facilities/tanks/pipelines and utilities in the vicinity of the work area to verify, as far as is reasonable and
practicable, the existence of known underground installations.

Areas where hand tools are used for ground disturbance operations, such as shovels, hand augers,
etc., will be visually assessed for possible underground installations, utilities, and/or facilities. If
underground installations are identified as having hazardous energy, such as electrical power, hydraulic
pressure, chemical pipe lines, etc., than procedures to control that hazardous energy will be instituted
as required in Section 26 � Control of Hazardous Energy Sources (Lockout / Tagout).

Ground disturbance operations that use mechanical equipment pose a greater threat to underground
installations. Prior to ground disturbance operations using mechanical equipment, local requirements
enq hcdmshehb`shnm ne tmcdqfqntmc tshkhshdr vhkk ad enkknvdc- rtbg `r mnshexhmf ` �Qmd E`kk Edmsdq�- �E`kk 
Ddenqd [ntq Fhf�- dsb/ nq dmf`fhmf ` sghqc o`qsx tshlity mark out contractor. The Regional Safety
Coordinator will maintain current underground utility identification requirements for the regional
operations.

Exposing Underground Installations
All underground installations within the dig zone or a drill zone will be hand exposed or vacuum
excavated (pothole) to sufficiently verify location, line size, and alignment of underground installations.
Care has to be taken during the process of exposing underground installations; damage could occur if
cautious work procedures are not followed. The process to expose any installations is to be selected
based on site conditions/risks.

The pothole(s) will be made large enough and suitably spaced to accurately determine location, depth,
orientation, and facility size. The bottom and sides of the pothole are to be adequately illuminated to
determine the presence or absence of underground facilities. Visually confirm the presence or absence
of underground facilities continuously during potholing. Use a commercial jacking tool or A-frame and
winch to extract a hand auger if the force required to extract the tool exceeds personal lifting limits (50
pounds).
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Boreholes will be cleared to a minimum of 5 feet and 110 percent of the mechanical drilling tool diameter,
nq sn sgd bkhdms�r0e`bhkhsx�r qdpthqdldmsr- he cheedqdms. If a boring is located within 2 feet of an underground
facility, a protective casing will be placed in the cleared boring prior to mechanical drilling to guide the
drilling tool instead of exposing the underground facility.

28.3 DeTaWTPS JcX[XcXTb P]S ^cWTa DeTaWTPS =PiPaSb
Overhead utilities pose several hazards including electrical shock or burn, electrical arc or blast, and
disruption of services provided by the overhead utilities. All work sites will be assessed for hazards
associated with the overhead utilities including all means of access to and egress from the site.
In addition, other overhead and low clearance facilities and structures will be evaluated and assessed
for hazards associated with the type of work being performed including all means of access to and
egress from the site.

For work areas with overhead utilities, all work performed by EnviroTrac personnel or contractors will
not violate the Minimum Approach Distances specified in the table below:

Nominal voltage in
kilovolts (kV)

Distance:
Phase to ground

exposure
0.05 to 1.0
1.1 to 15.0
15.1 to 36.0
36.1 to 46.0
46.1 to 72.5
72.6 to 121
138 to 145
161 to 169
230 to 242
345 to 362
500 to 550
764 to 800

Avoid contact
2'-1" (0.64m)
2'-4" (0.72m)
2'-7" (0.77m)
3'-0" (0.90m)
3'-2" (0.95m)
3'-7" (1.09m)
4'-0" (1.22m)
5'-3" (1.59m)
8'-6" (2.59m)
11'-3" (3.42m)
14'-11" (4.53m)

Reference Table R-6 in 29 CFR 1910.269(l)(10)

The specific voltage of a line cannot be visually determined strictly by the placement of the line on the
utility pole. Contact the local power company to determine specific voltages of power lines if the scope
of work or access to or egress from the site could affect overhead utilities.
If Minimum Approach Distances cannot be maintained during the scope of the work, the lines are to be
de-energized by the utility company who will need to certify, in writing, that the lines have been de-
energized. To prevent damage, provisions will have to be made so de-energized lines are not contacted.
If the scope of work will bring workers or equipment near the Minimum Approach Distances, these areas
will be demarcated and/or cordoned off to prevent crossing into unsafe areas. Spotters will be used if
demarcation is not sufficient to prevent encroachment into these areas. The sole responsibility of the
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spotter will be to warn workers and/or equipment operators that the Minimum Approach Distances may
be encroached.
Equipment and vehicles will not be parked overnight or refueled under energized power lines.
Km sgd dudms ne ` cnvmdc tshkhsx khmd )onvdq nq bnlltmhb`shnm*- ` �bhqbkd ne r`edsx� vhkk ad l`hms`hmdc `s 
a minimum of a 30-foot radius from the downed line. Contact emergency services (911) to report the
downed line. Communication lines can become energized when dislodged from the pole or if in contact
with power lines.

Other Overhead Hazards

Communication Lines:
Communications lines (generally the lines closest to the ground) usually do not transmit hazardous
voltage under normal operating conditions. These lines can cause obstructions that may dislodge loads
and/or equipment if contacted. In addition, the company may incur liability for disruption of service if
these lines are broken.
Guy Wire:
Guy lines are used to support utility poles and are composed of braded steel cables generally under
tension. These lines are not energized under normal operating conditions but may cause damage to
equipment or personal injury if contacted.
Demark all Guy Lines in work areas and access to or egress from the site. Spotters will be used if
demarcation is not sufficient to prevent contact with Guy Lines.

Building Overhang, Canopies, Bridges, Overpasses, Signs, etc.
In addition to overhead utilities, the project is to be assessed for other overhead hazards that may
interfere with the scope of work. These hazards include: canopies, building overhang, signs, bridges,
overpass and other hazards. The Project Manager will assess or have the work site assessed for these
overhead hazards and include provisions in the work plan to prevent contact, damage, or encroachment
of safe Minimum Approach Distances.

28.4 IaPUUXR 7^]ca^[ X] 7^]bcadRcX^] HXcTb
Limited space in a construction site increases the potential for worker injury and property damage from
vehicle accidents and collisions. To alleviate this, construction sites are to be designed to facilitate
vehicle flow and to limit backing.

When vehicles are required to back, a spotter should be used to clear a path of travel. Construction
vehicles are to be equipped with a backup beeper. Workers are to wear high visibility apparel (i.e.,
safety vests), either Class I, II, or III depending on the speed limit of the work site and adjacent traffic
areas.

The swing radius of construction equipment is to be demarked so workers are aware of the area and
do not enter while equipment is operating. Workers will seek and receive acknowledgement from
equipment operators prior to entering the swing radius. Equipment operators will stop operations
when workers or equipment enters the swing area.
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Qodq`shnmr `ci`bdms sn `m `bshud sq`eehb `qd` vhkk enkknv sgd qdpthqdldmsr ne GmuhqnVq`b�r Work Zone
Protection program and the requirements of the USDOT Uniform Traffic Control Manual.

28.5 9]eXa^]\T]cP[ 8aX[[X]V
Work Zone Designation
A Work Zone will be established and controlled around environmental drilling activities that allow only
authorized personnel access to the zone. The driller will Stop Work when an unauthorized person enters
the drilling zone. Follow the procedures listed in the ET Stop Work Practice. The current version of the
practice is located on the Safety Portal.
Where open auger operations are used, the driller will establish additional controls such as risk-
assessed procedures, signals, an area guard, or other effective means to verify that personnel are clear
of the auger any time it is rotating.
Inspection of Drilling Equipment
The driller will inspect the drilling equipment on a daily basis or before each new setup by using an
inspection checklist. The inspection will verify that the equipment is in good working order; pressurized
hoses are in good condition, and safeguards and kill switches are in place and operational. Any
substandard items will be corrected prior to drilling.
Drill Rig Operator
The drill rig operator will remain at the controls unless the rig is shut down. While the drill rig is running,
the drill rig operator will not use a mobile phone or radio. The drill rig operator will not wear loose objects
or clothing that could inadvertently activate the rig clutch or controls.
Performing Drilling Operations
Prior to conducting drilling operations on site, a Pre-Drilling Site Walkover will be conducted by the
drilling operators and a person familiar with the site, preferably the site owner/operator.

During the site walkover, the following will be reviewed, documented, and discussed with the Workforce
during the Tailgate Safety Meeting:

( Emergency provisions including the location and operation of emergency shut-offs.
( Ground conditions and topography of locations where drilling rig is to located.
( Overhead utilities and/or obstructions.
( Lay down of materials and supplies including the process to secure of drilling rods and flights, and

sampling and waste barrels from falling or rolling.
( Access and egress for the site and muster points in the event of emergency.

If during the site walkover it is determined that the proposed scope of work may impact underground
facilities, the project will be re-evaluated for the necessity of data collection versus the risk from
impacting underground facilities. If revised or alternative locations are selected, another site walkover
will be conducted.
During drilling operations, caution must be taken when drillhmf adsvddm sgd bkd`qdc cdosg `mc 31� `r 
underground facilities may still be present. Provisions must be made to communicate during high-noise
conditions including the agreement on the meaning of hand signals.

Climbing the Rig
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In the event it is necessary to the climb the drilling rig for maintenance or repair, follow procedures listed
below:

( Ke sgd knvdrs o`qs ne sgd vnqjdq vhkk ad ghfgdq sg`m 7�- Ynqjhmf Cs Jdhfgsr oqnuhrhnmr vhkk ad qdpthqdc 
and the provisions of the ET Working At Heights practice will be followed.

( If work on the mast is to proceed, the drill rig will be shut down and locked out before any work on
the rig, including the mast can proceed.

28.6 IaT]RWX]V P]S 9gRPePcX^]
This section defines the conditions under which employees may enter trenches and excavations. The
Excavation Awareness Program described herein is based upon the following government regulations
and industry standards:

( CFR Title 29 Part 1926 Subpart P - Excavations
( CFR Title 29 Part 1926.650- Scope, applications, definitions
( CFR Title 29 Part 1926.651- General requirements
( CFR Title 29 Part 1926.652- Requirements for protective systems

The following definitions are included in the above regulations, and are considered pertinent to this
program:

( EXCAVATION: Any man-made cut, cavity, trench or depression in the earth surface, made by
earth removal.

( TRENCH: A narrow excavation made below the surface of the ground. In general, the depth is
greater than the width, but the width cannot exceed 15 feet.

( BENCHING: A method of protecting employees from cave-ins by excavating the sides of an
excavation to form one or a series of horizontal steps.

( SHIELDING: A structure that is able to withstand the forces imposed by a cave-in and thereby
protects employees within the structure.

( SHORING: A structure that supports the sides of an excavation and which are designed to
prevent cave-ins.

( SLOPING: A method of protecting employees from cave-ins by excavating to form sides of an
excavation that is inclined away from the bottom of the excavation so as to prevent cave-ins.

( STABLE ROCK: Natural solid mineral material that can be excavated with vertical sides and will
remain intact while exposed.

( COMPETENT PERSON: Defined by OSHA as a person capable of identifying existing and
predictable hazards in the surroundings, or working conditions that are unsanitary, hazardous,
or dangerous to employees. Authorized to take prompt corrective measures to eliminate existing
and predictable hazards and to stop work when required. A competent person should have and
be able to demonstrate the following:

1. Training, experience, and knowledge of:
a. Soil Analysis
b. Use of protective systems

2. Ability to detect:
a. Conditions that could result in cave-ins
b. Failures in protective systems
c. Hazardous atmospheres
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d. Other hazards including those associated with confined spaces

Any excavation five feet deep or deeper is not considered safe from cave-ins unless one or more of the
following conditions exist:

( It is made entirely of stable rock.
( It has been inspected daily by a competent person and pronounced safe.
( Protective systems are installed which have the capacity to protect workers from cave-ins, which

include: sloping, benching, shielding, and shoring that have been inspected daily by a competent
person and pronounced safe.

Any excavation four feet deep or deeper that requires human occupancy will require a Competent
Person to classify the soil and/or rock deposits of the excavation area as Stable Rock, Type A, Type B,
or Type C in accordance with the definitions set forth in 1926 CFR Subpart P Appendix A paragraph
(b). Protective systems will be selected based on the flow chart listed in 1926 CFR Subpart P, Appendix
F � Selection of Protective Systems. For excavations greater than 20 feet, protective systems will be
designed by a Professional Engineer. All protective systems will meet or exceed the minimum
standards as specified in 1926 CFR Subpart P:

( Appendix B � Sloping and Benching,
( Appendix C � Timer Shoring for Trenches,
( Appendix D � Aluminum Hydraulic Shoring for Trenches, or
( Appendix E � Alternatives to Timber Shoring.

Atmospheric Testing of Excavation and Trenches
Any excavation, including trenches, four feet deep or deeper that requires human occupancy located in
an area where hazardous atmospheres could reasonably be expected to exist, such as landfills,
hazardous materials storage facilities, hazardous waste sites, and other environmental remediation
areas may only be entered after the atmospheres in those excavations are tested to ascertain that the
oxygen content in the excavation is greater than 19.5% and the combustible gas concentration is less
than 10% of the LEL of the gas present.

Additional air monitoring is to be conducted for the presence of airborne toxins suspected based on the
contamination present at the area of ground disturbance. Engineering controls will be instituted to
alleviate employee exposure or, if not feasible, sufficient personal protective equipment will be worn to
control worker exposure.

Access, Egress, and Crossings of Excavation or Trench
Any excavation four feet deep or deeper that requires human occupancy must have a ladder, ramp, or
other safe means of egress located so that each employee need travel no more than 25 feet in any
direction to reach a means of escape.

Crossings over the excavation or walkways within six (6) feet of the excavation are to be designed with
handrails that meet OSHA requirements for fall protection.

Water Accumulation in Excavation or Trench
In the event water accumulates in the excavation, the following requirements for controlling this
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accumulation must be provided if personnel are to enter or work in the excavation:
( Personnel must not work in excavations where standing water has accumulated,
( Water removal or de-watering equipment, such as pumps, are installed and monitored by a

competent person,
( Personnel must exit from excavations during rainstorms,
( Trenches must be carefully inspected by a competent person after each rain and before

personnel are permitted to re-enter.

Suspended Loads
Workers in the excavation and other areas of the worksite are to be protected against falling loads and
are not allowed to be under or in the swing radius of any equipment working with a load.

Authority and Administration
Within EnviroTrac, the Director of Health and Safety, and the designated Regional Health and Safety
Coordinators will be responsible for the generation and execution of all portions of the program, and will
have the necessary authority to assure that all requirements of this program are properly fulfilled, will
administer this program.

28.7 9gRPePcX^] 9]cTaX]V Ea^RTSdaT
It will be the policy of EnviroTrac not to allow any of its employees to enter excavations for any reason
unless that excavation meets the conditions for being safe from cave-in, has been tested to assure that
the atmosphere is safe, and has a proper means of ingress/egress as outlined above.

When EnviroTrac is employed as the prime/sole contractor at a facility where excavations are or will be
present, the EnviroTrac designated Competent Person will have the responsibility to ascertain that all
excavations meet the requirements of the above regulations prior to any employee or contractor
entering into such excavations. The Competent Person will perform daily inspections of the excavations
or immediately after a rain event using the Trench Inspection and Entry Authorization form located at
the end of the this practice.

When EnviroTrac is employed as a sub-contractor at a facility where the client has the responsibility for
determining the hazards at the site or location associated with excavations, and consequently controls
the compliance to the pertinent excavation regulations, EnviroTrac employees will enter such
excavations only if the excavations has been inspected and cleared by the Competent Person and the
employee is satisfied that the excavations are safe and meet the conditions for being safe from cave-
in.

Should contractors, clients or others request an employee to enter an excavation that the employee
does not feel is safe and free from cave-in hazards, the employee is to state that he/she does not
consider the excavation safe, inform his/her supervisor and/or the Project Manager, and await further
instructions.

28.8 5[cTa]PcXeTb c^ 9gRPePcX^] 9]cah
Sampling in excavations should always be performed utilizing construction equipment such as
backhoes or long handled samplers wherever possible. Entering excavations should always be the last
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alternative, and must never be undertaken without first ensuring that the excavation is safe from cave-
in.

28.9 9\_[^hTT IaPX]X]V
All employees who are required to enter excavations for any reason will successfully complete an
Excavation Awareness Training Program, which will include, but not be limited to the following topics,:

( The contents of 29 CER 1926 Subpart P
( The contents of this EXCAVATION AWARENESS PROGRAM.
( The dangers of excavation entry.
( Alternatives to entering excavations for sampling.

EnviroTrac employees must be made aware of the danger of sidewall collapse for persons standing
near the excavation during training. The awareness training will include Control of Hazardous Energy
(Lockout/Tagout) for operations that require ground disturbance and include local and pertinent
requirements for underground utility identification and mark out.

Documentation of training will ad l`hms`hmdc ax sgd GmuhqnVq`b�r U`edty Department and will include
sgd dloknxdd�r m`ld= date(s) of training; subject, curriculum, handouts, and pertinent training materials;
`mc sq`hmdq�r m`ld `mc shskd/

The Regional Health and Safety Coordinator will conduct periodic inspection of random work sites to
ascertain that this Excavation Awareness Program is conscientiously being followed.

28.10 Ea^VaP\ 9eP[dPcX^]
The Corporate Health and Safety staff will review all aspects of this Excavation Awareness Program at
least annually to assure its effectiveness. Whenever modifications in work scope, equipment changes
or modification, revision of federal regulations or standards, or any action that would necessitate a
change in any of the contents of this Excavation Awareness Program occur, such changes will be made,
and everyone affected by those changes notified and retrained, if necessary. All such modifications
will be made in writing, and the nature of the modification noted and dated.

28.11 9]U^aRT\T]c
The following disciplinary actions will be administered to employees found to be willfully negligent or
not complying with the provisions of this policy:

( First Offense: If the violation is correctable, the employee will receive a written warning detailing
the nature of the offense, which will be documented in the employee's personnel file. In addition,
if the violation is not correctable, the employee will be dismissed from the site and sent home
for the day without pay.

( Second Offense: The employee will receive a written warning detailing the nature of the offense,
documented to their personnel file, and one day off without pay, regardless of whether the
violation is correctable.

( Third Offense: The employee will receive a written warning detailing the nature of the offense,
documented to their personnel file, and one week off without pay, regardless of whether the
violation is correctable.
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( Fourth Offense: The employee will be terminated with cause.

Should willful noncompliance or negligence to the provisions of this policy result in injury or increased
risk to another individual then disciplinary action will be more severe than the normal sequence of the
above procedures may be administered. All of the above disciplinary steps will be administered within
the scope and intent of written company personnel policies.
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Acknowledgement Agreement 
 

HEALTH AND SAFETY PLAN REVIEW RECORD 
 

I acknowledge that I have read and understood the contents of this Health and Safety Plan and Job Safety 
Analysis (JSA’s) for the work and I agree to abide by all provisions as set forth. 
 

If unidentified or new hazards not listed in this HASP or JSA’s are indentified or if the scope of work 
changes, I will report these finding to the Site Safety Officer and work will stop and not re-start work until 
contingencies and/or control measures are in place to address the hazards. 
 

 
NAME & SIGNATURE  DATE & CELL PHONE NUMBER 

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

 
Add additional sheets as necessary 
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CONTACT LIST AND INJURY / 
VEHICLE INCIDENT PROCEDURES 

 
Contact and emergency phone numbers for this project: 

NYC Health + Hospitals, Woodhull 718-963-8000 

        (760 Broadway, Brooklyn, NY 11206)  

 

All Emergencies call 911 

National Response Center 800-424-8802 

National Poison Control 800-926-953 

ET CONTACTS 

Ms. Dale Konas (ET-Project Manager) Office: 631-924-3001 

 Cell 516-807-7978 

Ms. Dale Konas (ET-Site Supervisor) Cell 516-807-7978 

Mr. Michael Clark (ET-Director of Health and Safety) Office: 609-387-5553 

 Cell: 516-790-0998 

CLIENT CONTACT 

Mr. Zoranller Estevez (Property Owner) Office: 718-219-4720 
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INCIDENT REPORTING 
 Personal Injury Accident Procedures 

 Motor Vehicle Accident Procedures 
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ENVIROTRAC’S 

INCIDENT REPORTING FORM 



 

INCIDENT AND NEAR MISS REPORTING FORM 
 

1.Name of person(s) involved: 
 
 

2. Title of person(s) involved: 
 

3.  Type: Personal Injury Motor Vehicle Accident Property Damage Stop Work Intervention Near Miss 

4. Date & Time of Incident: 
 

Date:     Time:    
 (indicate AM or PM) 

5. Location  (physical location and street address) 
 
 
 
 

6. Client:   
 

LOCALLY SAVED AND PAPER COPIES OF THIS DOCUMENT ARE UNCONTROLLED. 
Verify against controlled document for latest revision:  Revision Date of this document:  2/4/2014 
Control version located in H&S Documents section of EnviroTrac intranet, file name: ET INCIDENT REPORTING FORM w/date 

 Page 1 of 4 

7. Name of person completing form: 
 

8.Title of person completing form: 
 

9. ET reg office: 
 

10. Contact phone number(s): 
 

11. Witness name(s) & phone numbers: 
 
 

12. Full Description of Incident: (if incident involves vehicle, provide identification information) 
 

(Describe in detail:  weather during the incident, physical attributes of the location, what was happening prior to the incident including 
procedures being followed, the actual incident, failure of equipment, results of the incident, description of vehicle or property involved, etc.  
Use additional sheets if necessary.) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

INCIDENT AND NEAR MISS REPORTING FORM 
 

1.Name of person(s) involved: 
 
 

2. Title of person(s) involved: 
 

3.  Type: Personal Injury Motor Vehicle Accident Property Damage Stop Work Intervention Near Miss 

4. Date & Time of Incident: 
 

Date:     Time:    
 (indicate AM or PM) 

5. Location  (physical location and street address) 
 
 
 
 

6. Client:   
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13. List Personal Protective Equipment (PPE) used during the incident, if applicable: 
 
 
 
 
 
 
 
 

14. Corrective Actions:  (What should be done to prevent recurrence of this incident, i.e., employee training, modify procedures, 

different equipment, etc.?) 

 
 
 
 
 
 
 
 
 
 
 
 
 

15. Miscellaneous information:  (Provide any other information or recommendations which you feel are pertinent to this incident. 

Use this section to list any Police or government agency information, report numbers, contact information, etc.) 
 
 
 
 
 
 
 
 
 
 
 

 



 

INCIDENT AND NEAR MISS REPORTING FORM 
 

1.Name of person(s) involved: 
 
 

2. Title of person(s) involved: 
 

3.  Type: Personal Injury Motor Vehicle Accident Property Damage Stop Work Intervention Near Miss 

4. Date & Time of Incident: 
 

Date:     Time:    
 (indicate AM or PM) 

5. Location  (physical location and street address) 
 
 
 
 

6. Client:   
 

LOCALLY SAVED AND PAPER COPIES OF THIS DOCUMENT ARE UNCONTROLLED. 
Verify against controlled document for latest revision:  Revision Date of this document:  2/4/2014 
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MOTOR VEHICLE INCIDENT DIAGRAM 
(MUST BE COMPLETED FOR ALL MOTOR VEHICLE ACCIDENTS) 

 
 
Indicate damage to vehicle(s): 
 

 Your Vehicle Other Vehicle 

  

Draw a diagram of the roadway or streets where 
crash occurred, indicating vehicles involved and 
direction of travel. Use the follow symbols: 
 

    = Vehicle 1 (your vehicle) 
 

    = Vehicle 2, Vehicle 3, etc… 
 

 = pedestrian, animal, non-driver 
 

   = Direction of travel 
 

1 

2 

  

  

  

  

  

  

  

  

  

  

  

  

  

  



 

INCIDENT AND NEAR MISS REPORTING FORM 
 

1.Name of person(s) involved: 
 
 

2. Title of person(s) involved: 
 

3.  Type: Personal Injury Motor Vehicle Accident Property Damage Stop Work Intervention Near Miss 

4. Date & Time of Incident: 
 

Date:     Time:    
 (indicate AM or PM) 

5. Location  (physical location and street address) 
 
 
 
 

6. Client:   
 

LOCALLY SAVED AND PAPER COPIES OF THIS DOCUMENT ARE UNCONTROLLED. 
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Control version located in H&S Documents section of EnviroTrac intranet, file name: ET INCIDENT REPORTING FORM w/date 
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MOTOR VEHICLE INCIDENT INFORMATION 
 
Company Vehicle (vehicle 1): 

Make / Model:   

EnviroTrac Vehicle No.:    

 
Other Vehicle (vehicle 2):  Other Vehicle (vehicle 3): 

Make / Model /Yr   Make / Model /Yr   

License Plate No:    License Plate No:    

Driver’s Name:    Driver’s Name:    

Address:    Address:    

Phone No:    Phone No:    

Driver’s License No. & ST:    Driver’s License No. & ST:    

Insurance Co / Policy No:    Insurance Co / Policy No:    

 
Include any other pertinent information: 
(witness name & contact no., injured parties including medical treatment provided and where taken, Police 
Officer name and badge no., any else to assist in the investigation/claim) 
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Meeting 

Daily Tailgate Safety Meeting Log 

(to be completed on site) 
 
Site Name             
 
Scope of Work              
 
Weather             
 
Safety Topics discussed             
 
              
 
              

 
Employee Names:      Signatures 

 
              
 
              
 
              
 
              
 
              
 
              
 
              
 
              
 
              
 
              
 
By signing, I acknowledge that I am knowledgeable of the scope of work being performed, the 
associated hazards, and will institute the controls or contingencies necessary to mitigate those 
hazards. Furthermore, I will stop work in the event there are new or unidentified hazards and will 
not commence until proper controls or contingencies are instituted to mitigate those hazards. 

 
Signature of Site Safety Officer (or designee)       Date     

Add additional sheets as necessary 
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Material Safety Data Sheet
Tetrachloroethylene MSDS

Section 1: Chemical Product and Company Identification

Product Name: Tetrachloroethylene

Catalog Codes: SLT3220

CAS#: 127-18-4

RTECS: KX3850000

TSCA: TSCA 8(b) inventory: Tetrachloroethylene

CI#: Not available.

Synonym:   Perchloroethylene; 1,1,2,2-
Tetrachloroethylene; Carbon bichloride; Carbon dichloride;
Ankilostin; Didakene; Dilatin PT; Ethene, tetrachloro-;
Ethylene tetrachloride; Perawin; Perchlor; Perclene;
Perclene D; Percosolvel; Tetrachloroethene; Tetraleno;
Tetralex; Tetravec; Tetroguer; Tetropil

Chemical Name: Ethylene, tetrachloro-

Chemical Formula: C2-Cl4

Contact Information:

Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396

US Sales: 1-800-901-7247
International Sales: 1-281-441-4400

Order Online: ScienceLab.com

CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300

International CHEMTREC, call: 1-703-527-3887

For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients

Composition:

Name CAS # % by Weight

Tetrachloroethylene 127-18-4 100

Toxicological Data on Ingredients: Tetrachloroethylene: ORAL (LD50): Acute: 2629 mg/kg [Rat]. DERMAL (LD): Acute:
&gt;3228 mg/kg [Rabbit]. MIST(LC50): Acute: 34200 mg/m 8 hours [Rat]. VAPOR (LC50 ): Acute: 5200 ppm 4 hours [Mouse].

Section 3: Hazards Identification

Potential Acute Health Effects:
Hazardous in case of skin contact (irritant), of inhalation. Slightly hazardous in case of skin contact (permeator), of eye contact
(irritant), of ingestion.

Potential Chronic Health Effects:
CARCINOGENIC EFFECTS: Classified A3 (Proven for animal.) by ACGIH. Classified 2A (Probable for human.) by IARC, 2
(anticipated carcinogen) by NTP. MUTAGENIC EFFECTS: Mutagenic for bacteria and/or yeast. TERATOGENIC EFFECTS:
Not available. DEVELOPMENTAL TOXICITY: Not available. The substance may be toxic to kidneys, liver, peripheral nervous
system, respiratory tract, skin, central nervous system (CNS). Repeated or prolonged exposure to the substance can produce
target organs damage.
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Section 4: First Aid Measures

Eye Contact:
Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty of water for at least 15
minutes. Get medical attention if irritation occurs.

Skin Contact:
In case of contact, immediately flush skin with plenty of water. Cover the irritated skin with an emollient. Remove contaminated
clothing and shoes. Wash clothing before reuse. Thoroughly clean shoes before reuse. Get medical attention.

Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek medical attention.

Inhalation:
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical
attention if symptoms appear.

Serious Inhalation:
Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If
breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. Seek medical
attention.

Ingestion:
Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an unconscious
person. Loosen tight clothing such as a collar, tie, belt or waistband. Get medical attention if symptoms appear.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: Non-flammable.

Auto-Ignition Temperature: Not applicable.

Flash Points: Not applicable.

Flammable Limits: Not applicable.

Products of Combustion: Not available.

Fire Hazards in Presence of Various Substances: Not applicable.

Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in
presence of static discharge: Not available.

Fire Fighting Media and Instructions: Not applicable.

Special Remarks on Fire Hazards: Not available.

Special Remarks on Explosion Hazards: Not available.

Section 6: Accidental Release Measures

Small Spill: Absorb with an inert material and put the spilled material in an appropriate waste disposal.

Large Spill:
Absorb with an inert material and put the spilled material in an appropriate waste disposal. Be careful that the product is not
present at a concentration level above TLV. Check TLV on the MSDS and with local authorities.

Section 7: Handling and Storage
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Precautions:
Do not ingest. Do not breathe gas/fumes/ vapor/spray. Avoid contact with skin. Wear suitable protective clothing. In case
of insufficient ventilation, wear suitable respiratory equipment. If ingested, seek medical advice immediately and show the
container or the label. Keep away from incompatibles such as oxidizing agents, metals, acids, alkalis.

Storage: Keep container tightly closed. Keep container in a cool, well-ventilated area.

Section 8: Exposure Controls/Personal Protection

Engineering Controls:
Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their respective
threshold limit value.

Personal Protection:
Safety glasses. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Gloves.

Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.

Exposure Limits:
TWA: 25 (ppm) from OSHA (PEL) [United States] TWA: 25 STEL: 100 (ppm) from ACGIH (TLV) [United States] TWA: 170
(mg/m3) from OSHA (PEL) [United States] Consult local authorities for acceptable exposure limits.

Section 9: Physical and Chemical Properties

Physical state and appearance: Liquid.

Odor: Ethereal.

Taste: Not available.

Molecular Weight: 165.83 g/mole

Color: Clear Colorless.

pH (1% soln/water): Not available.

Boiling Point: 121.3°C (250.3°F)

Melting Point: -22.3°C (-8.1°F)

Critical Temperature: 347.1°C (656.8°F)

Specific Gravity: 1.6227 (Water = 1)

Vapor Pressure: 1.7 kPa (@ 20°C)

Vapor Density: 5.7 (Air = 1)

Volatility: Not available.

Odor Threshold: 5 - 50 ppm

Water/Oil Dist. Coeff.: The product is more soluble in oil; log(oil/water) = 3.4

Ionicity (in Water): Not available.

Dispersion Properties: Not available.

Solubility:
Miscible with alcohol, ether, chloroform, benzene, hexane. It dissolves in most of the fixed and volatile oils. Solubility in water:
0.015 g/100 ml @ 25 deg. C It slowly decomposes in water to yield Trichloroacetic and Hydrochloric acids.
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Section 10: Stability and Reactivity Data

Stability: The product is stable.

Instability Temperature: Not available.

Conditions of Instability: Incompatible materials

Incompatibility with various substances: Reactive with oxidizing agents, metals, acids, alkalis.

Corrosivity: Non-corrosive in presence of glass.

Special Remarks on Reactivity:
Oxidized by strong oxidizing agents. Incompatible with sodium hydroxide, finely divided or powdered metals such as zinc,
aluminum, magnesium, potassium, chemically active metals such as lithium, beryllium , barium. Protect from light.

Special Remarks on Corrosivity: Slowly corrodes aluminum, iron, and zinc.

Polymerization: Will not occur.

Section 11: Toxicological Information

Routes of Entry: Absorbed through skin. Eye contact. Inhalation. Ingestion.

Toxicity to Animals:
WARNING: THE LC50 VALUES HEREUNDER ARE ESTIMATED ON THE BASIS OF A 4-HOUR EXPOSURE. Acute oral
toxicity (LD50): 2629 mg/kg [Rat]. Acute dermal toxicity (LD50): >3228 mg/kg [Rabbit]. Acute toxicity of the vapor (LC50): 5200
4 hours [Mouse].

Chronic Effects on Humans:
CARCINOGENIC EFFECTS: Classified A3 (Proven for animal.) by ACGIH. Classified 2A (Probable for human.) by IARC, 2
(Some evidence.) by NTP. MUTAGENIC EFFECTS: Mutagenic for bacteria and/or yeast. May cause damage to the following
organs: kidneys, liver, peripheral nervous system, upper respiratory tract, skin, central nervous system (CNS).

Other Toxic Effects on Humans:
Hazardous in case of skin contact (irritant), of inhalation. Slightly hazardous in case of skin contact (permeator), of ingestion.

Special Remarks on Toxicity to Animals:
Lowest Publishe Lethal Dose/Conc: LDL [Rabbit] - Route: Oral; Dose: 5000 mg/kg LDL [Dog] - Route: Oral; Dose: 4000 mg/kg
LDL [Cat] - Route: Oral; Dose: 4000 mg/kg

Special Remarks on Chronic Effects on Humans:
May cause adverse reproductive effects and birth defects(teratogenic). May affect genetic material (mutagenic). May cause
cancer.

Special Remarks on other Toxic Effects on Humans:
Acute Potential Health Effects: Skin: Causes skin irritation with possible dermal blistering or burns. Symtoms may include
redness, itching, pain, and possible dermal blistering or burns. It may be absorbed through the skin with possible systemic
effects. A single prolonged skin exposure is not likely to result in the material being absorbed in harmful amounts. Eyes:
Contact causes transient eye irritation, lacrimation. Vapors cause eye/conjunctival irritation. Symptoms may include redness
and pain. Inhalation: The main route to occupational exposure is by inhalation since it is readily absorbed through the lungs.
It causes respiratory tract irritation, . It can affect behavior/central nervous system (CNS depressant and anesthesia ranging
from slight inebriation to death, vertigo, somnolence, anxiety, headache, excitement, hallucinations, muscle incoordination,
dizziness, lightheadness, disorentiation, seizures, enotional instability, stupor, coma). It may cause pulmonary edema
Ingestion: It can cause nausea, vomiting, anorexia, diarrhea, bloody stool. It may affect the liver, urinary system (proteinuria,
hematuria, renal failure, renal tubular disorder), heart (arrhythmias). It may affect behavior/central nervous system with
symptoms similar to that of inhalation. Chronic Potential Health Effects: Skin: Prolonged or repeated skin contact may result
in excessive drying of the skin, and irritation. Ingestion/Inhalation: Chronic exposure can affect the liver(hepatitis,fatty liver
degeneration), kidneys, spleen, and heart (irregular heartbeat/arrhythmias, cardiomyopathy, abnormal EEG), brain, behavior/
central nervous system/peripheral nervous system (impaired memory, numbness of extremeties, peripheral neuropathy and
other
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Section 12: Ecological Information

Ecotoxicity:
Ecotoxicity in water (LC50): 18.4 mg/l 96 hours [Fish (Fatthead Minnow)]. 18 mg/l 48 hours [Daphnia (daphnia)]. 5 mg/l 96
hours [Fish (Rainbow Trout)]. 13 mg/l 96 hours [Fish (Bluegill sunfish)].

BOD5 and COD: Not available.

Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.

Toxicity of the Products of Biodegradation: The product itself and its products of degradation are not toxic.

Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations

Waste Disposal:
Waste must be disposed of in accordance with federal, state and local environmental control regulations.

Section 14: Transport Information

DOT Classification: CLASS 6.1: Poisonous material.

Identification: : Tetrachloroethylene UNNA: 1897 PG: III

Special Provisions for Transport: Marine Pollutant

Section 15: Other Regulatory Information

Federal and State Regulations:
California prop. 65: This product contains the following ingredients for which the State of California has found to cause cancer,
birth defects or other reproductive harm, which would require a warning under the statute: Tetrachloroethylene California
prop. 65: This product contains the following ingredients for which the State of California has found to cause cancer which
would require a warning under the statute: Tetrachloroethylene Connecticut hazardous material survey.: Tetrachloroethylene
Illinois toxic substances disclosure to employee act: Tetrachloroethylene Illinois chemical safety act: Tetrachloroethylene New
York release reporting list: Tetrachloroethylene Rhode Island RTK hazardous substances: Tetrachloroethylene Pennsylvania
RTK: Tetrachloroethylene Minnesota: Tetrachloroethylene Michigan critical material: Tetrachloroethylene Massachusetts
RTK: Tetrachloroethylene Massachusetts spill list: Tetrachloroethylene New Jersey: Tetrachloroethylene New Jersey spill
list: Tetrachloroethylene Louisiana spill reporting: Tetrachloroethylene California Director's List of Hazardous Substances:
Tetrachloroethylene TSCA 8(b) inventory: Tetrachloroethylene TSCA 8(d) H and S data reporting: Tetrachloroethylene:
Effective date: 6/1/87; Sunset date: 6/1/97 SARA 313 toxic chemical notification and release reporting: Tetrachloroethylene
CERCLA: Hazardous substances.: Tetrachloroethylene: 100 lbs. (45.36 kg)

Other Regulations:
OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200). EINECS: This product is on the
European Inventory of Existing Commercial Chemical Substances.

Other Classifications:

WHMIS (Canada):
CLASS D-1B: Material causing immediate and serious toxic effects (TOXIC). CLASS D-2A: Material causing other toxic effects
(VERY TOXIC).

DSCL (EEC):
R40- Possible risks of irreversible effects. R51/53- Toxic to aquatic organisms, may cause long-term adverse effects in the
aquatic environment. S23- Do not breathe gas/fumes/vapour/spray S26- In case of contact with eyes, rinse immediately with
plenty of water and seek medical advice. S37- Wear suitable gloves. S61- Avoid release to the environment. Refer to special
instructions/Safety data sheets.
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HMIS (U.S.A.):

Health Hazard: 2

Fire Hazard: 0

Reactivity: 0

Personal Protection: g

National Fire Protection Association (U.S.A.):

Health: 2

Flammability: 0

Reactivity: 0

Specific hazard:

Protective Equipment:
Gloves. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator
when ventilation is inadequate. Safety glasses.

Section 16: Other Information

References: Not available.

Other Special Considerations: Not available.

Created: 10/10/2005 08:29 PM

Last Updated: 05/21/2013 12:00 PM

The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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Material Safety Data Sheet
Trichloroethylene MSDS

Section 1: Chemical Product and Company Identification

Product Name: Trichloroethylene

Catalog Codes: SLT3310, SLT2590

CAS#: 79-01-6

RTECS: KX4560000

TSCA: TSCA 8(b) inventory: Trichloroethylene

CI#: Not available.

Synonym:

Chemical Formula: C2HCl3

Contact Information:

Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396
US Sales: 1-800-901-7247
International Sales: 1-281-441-4400

Order Online: ScienceLab.com

CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300

International CHEMTREC, call: 1-703-527-3887

For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients

Composition:

Name CAS # % by Weight

Trichloroethylene 79-01-6 100

Toxicological Data on Ingredients: Trichloroethylene: ORAL (LD50): Acute: 5650 mg/kg [Rat]. 2402 mg/kg [Mouse].
DERMAL (LD50): Acute: 20001 mg/kg [Rabbit].

Section 3: Hazards Identification

Potential Acute Health Effects: Hazardous in case of skin contact (irritant, permeator), of eye contact (irritant), of ingestion,
of inhalation.

Potential Chronic Health Effects:
CARCINOGENIC EFFECTS: Classified + (PROVEN) by OSHA. Classified A5 (Not suspected for human.) by ACGIH.
MUTAGENIC EFFECTS: Not available. TERATOGENIC EFFECTS: Not available. DEVELOPMENTAL TOXICITY: Not
available. The substance is toxic to kidneys, the nervous system, liver, heart, upper respiratory tract. Repeated or prolonged
exposure to the substance can produce target organs damage.

Section 4: First Aid Measures

Eye Contact:
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Check for and remove any contact lenses. Immediately flush eyes with running water for at least 15 minutes, keeping eyelids
open. Cold water may be used. Do not use an eye ointment. Seek medical attention.

Skin Contact:
After contact with skin, wash immediately with plenty of water. Gently and thoroughly wash the contaminated skin with running
water and non-abrasive soap. Be particularly careful to clean folds, crevices, creases and groin. Cover the irritated skin with an
emollient. If irritation persists, seek medical attention. Wash contaminated clothing before reusing.

Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek medical attention.

Inhalation: Allow the victim to rest in a well ventilated area. Seek immediate medical attention.

Serious Inhalation:
Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If
breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. Seek medical
attention.

Ingestion:
Do not induce vomiting. Loosen tight clothing such as a collar, tie, belt or waistband. If the victim is not breathing, perform
mouth-to-mouth resuscitation. Seek immediate medical attention.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: May be combustible at high temperature.

Auto-Ignition Temperature: 420°C (788°F)

Flash Points: Not available.

Flammable Limits: LOWER: 8% UPPER: 10.5%

Products of Combustion: These products are carbon oxides (CO, CO2), halogenated compounds.

Fire Hazards in Presence of Various Substances: Not available.

Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in
presence of static discharge: Not available.

Fire Fighting Media and Instructions:
SMALL FIRE: Use DRY chemical powder. LARGE FIRE: Use water spray, fog or foam. Do not use water jet.

Special Remarks on Fire Hazards: Not available.

Special Remarks on Explosion Hazards: Not available.

Section 6: Accidental Release Measures

Small Spill: Absorb with an inert material and put the spilled material in an appropriate waste disposal.

Large Spill:
Absorb with an inert material and put the spilled material in an appropriate waste disposal. Be careful that the product is not
present at a concentration level above TLV. Check TLV on the MSDS and with local authorities.

Section 7: Handling and Storage

Precautions:
Keep locked up Keep away from heat. Keep away from sources of ignition. Empty containers pose a fire risk, evaporate the
residue under a fume hood. Ground all equipment containing material. Do not ingest. Do not breathe gas/fumes/ vapour/
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spray. Wear suitable protective clothing In case of insufficient ventilation, wear suitable respiratory equipment If ingested, seek
medical advice immediately and show the container or the label. Avoid contact with skin and eyes

Storage:
Keep container dry. Keep in a cool place. Ground all equipment containing material. Carcinogenic, teratogenic or mutagenic
materials should be stored in a separate locked safety storage cabinet or room.

Section 8: Exposure Controls/Personal Protection

Engineering Controls:
Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their respective
threshold limit value. Ensure that eyewash stations and safety showers are proximal to the work-station location.

Personal Protection:
Splash goggles. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Gloves.

Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.

Exposure Limits:
TWA: 50 STEL: 200 (ppm) from ACGIH (TLV) TWA: 269 STEL: 1070 (mg/m3) from ACGIH Consult local authorities for
acceptable exposure limits.

Section 9: Physical and Chemical Properties

Physical state and appearance: Liquid.

Odor: Not available.

Taste: Not available.

Molecular Weight: 131.39 g/mole

Color: Clear Colorless.

pH (1% soln/water): Not available.

Boiling Point: 86.7°C (188.1°F)

Melting Point: -87.1°C (-124.8°F)

Critical Temperature: Not available.

Specific Gravity: 1.4649 (Water = 1)

Vapor Pressure: 58 mm of Hg (@ 20°C)

Vapor Density: 4.53 (Air = 1)

Volatility: Not available.

Odor Threshold: 20 ppm

Water/Oil Dist. Coeff.: The product is equally soluble in oil and water; log(oil/water) = 0

Ionicity (in Water): Not available.

Dispersion Properties: See solubility in water, methanol, diethyl ether, acetone.

Solubility:
Easily soluble in methanol, diethyl ether, acetone. Very slightly soluble in cold water.

Section 10: Stability and Reactivity Data
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Stability: The product is stable.

Instability Temperature: Not available.

Conditions of Instability: Not available.

Incompatibility with various substances: Not available.

Corrosivity:
Extremely corrosive in presence of aluminum. Non-corrosive in presence of glass.

Special Remarks on Reactivity: Not available.

Special Remarks on Corrosivity: Not available.

Polymerization: No.

Section 11: Toxicological Information

Routes of Entry: Dermal contact. Eye contact. Inhalation. Ingestion.

Toxicity to Animals:
Acute oral toxicity (LD50): 2402 mg/kg [Mouse]. Acute dermal toxicity (LD50): 20001 mg/kg [Rabbit].

Chronic Effects on Humans:
CARCINOGENIC EFFECTS: Classified + (PROVEN) by OSHA. Classified A5 (Not suspected for human.) by ACGIH. The
substance is toxic to kidneys, the nervous system, liver, heart, upper respiratory tract.

Other Toxic Effects on Humans: Hazardous in case of skin contact (irritant, permeator), of ingestion, of inhalation.

Special Remarks on Toxicity to Animals: Not available.

Special Remarks on Chronic Effects on Humans: Passes through the placental barrier in human. Detected in maternal milk
in human.

Special Remarks on other Toxic Effects on Humans: Not available.

Section 12: Ecological Information

Ecotoxicity: Not available.

BOD5 and COD: Not available.

Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.

Toxicity of the Products of Biodegradation: The products of degradation are more toxic.

Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations

Waste Disposal:

Section 14: Transport Information

DOT Classification: CLASS 6.1: Poisonous material.

Identification: : Trichloroethylene : UN1710 PG: III
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Special Provisions for Transport: Not available.

Section 15: Other Regulatory Information

Federal and State Regulations:
California prop. 65: This product contains the following ingredients for which the State of California has found to cause
cancer, birth defects or other reproductive harm, which would require a warning under the statute: Trichloroethylene California
prop. 65: This product contains the following ingredients for which the State of California has found to cause cancer which
would require a warning under the statute: Trichloroethylene Pennsylvania RTK: Trichloroethylene Florida: Trichloroethylene
Minnesota: Trichloroethylene Massachusetts RTK: Trichloroethylene New Jersey: Trichloroethylene TSCA 8(b) inventory:
Trichloroethylene CERCLA: Hazardous substances.: Trichloroethylene

Other Regulations: OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200).

Other Classifications:

WHMIS (Canada):
CLASS D-1B: Material causing immediate and serious toxic effects (TOXIC). CLASS D-2B: Material causing other toxic effects
(TOXIC).

DSCL (EEC):
R36/38- Irritating to eyes and skin. R45- May cause cancer.

HMIS (U.S.A.):

Health Hazard: 2

Fire Hazard: 1

Reactivity: 0

Personal Protection: h

National Fire Protection Association (U.S.A.):

Health: 2

Flammability: 1

Reactivity: 0

Specific hazard:

Protective Equipment:
Gloves. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator
when ventilation is inadequate. Splash goggles.

Section 16: Other Information

References: Not available.

Other Special Considerations: Not available.

Created: 10/10/2005 08:54 PM

Last Updated: 11/06/2008 12:00 PM

The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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2�7�4�3���

.��.=���
	
7�
>�
.:�
<��3<��.��2����0"I_KJEINBICHL]JB̂H̀CKEIGRe(*e(+ ,�-.
�
��0��X3
24

@�3
2�,.�73@�1	�
2�S7�3.=

@�26�.�<6>��@3��>
�.�	39�67���973[01	�
2�97�4�
@�2��7�7�9�3.�2��f9��67�0]JB̂H̀CKEIG�#E�gB�#HhBIKI�&HIFLKIOR i��9�-�
.3

�7�.
@=.4[�-4���20,.�7��

�3--�723
-��?
.=�

<�7>3.
�
�4
�.�2��
�.=��97�26-.�

��7.0]JB̂H̀CKEIG�#E�gB�#HhBIKI��CEJKIOR ,�-.
�
��0��jf9��67��8�
.7�4��k�7��
34�k7�.�-.
�
l(*������"mQEG̀JB�]HJHNBCBJGR nB̂ENNBIFBF�"mQEG̀JB�oKNKCGM ��p MDBNK̂HL�qHNB r̀JKGFK̂CKEI qECHCKEIG18sVX�;tu ;tu�����>@�>vw�Y�xYv����yy;z�:�:�Y;7
-=4�7�Y�:�YS
�Z9Y-=4�7�9=�
[4\�.=3
�{��84�<�
�.3
�{��|:|Yyy;{y
-=4�7�2
9=�
[4.7
-=4�7��.=3
�} ~73
-��ut ;�1����>@�>vW,X1�kjt� kjt�����>@�>vl(+(*
UVW,X�3997�	�2�7��9
73.�7:�3��-�
2
.
�
��?3773
.0nBGQKJHCEJc�"b̀KQNBIC��QB̂K�c�#cQB�R ,3<�.[�@43����"cB�]JECB̂CKEIR 8�>93.
S4��-=�>
-34Y7��
�.3
.�@4�	��]JECB̂CK_B��LE_BGR t3S�-�3.�CDBJ�]JECB̂CK_B�MLECDKIOR����97�-�����
-4��67��:�4�-34��f=36�.�	�
.
43.
�
:��7��.=�7��
@

��7

@�-�
.7�4��.��-�
.7�4�3
7S�7
�4�	�4��S�4�?�7�-�>>�
2�2��f9��67��4
>
.�0"IOKIBBJKIO�MEICJELG��BICKLHCKEI�BĈ(�R
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�����������	�
� �

���������������������������������		�����
�

�

���������������������������������		�����
� ���

��� !"�#$�%�&'()*+,-.�/(*,/0�1/+1*('2-(�3*45�6(7('3(�+-0-8/(1-�4'�56,/(9��:;<=>?@<:"�1/+1*('2-(A�*(*4*/0�./4-�BCDDCEF�GHI"�J'4�0*94-.K� �L�"�M+'6N�OP�1/+1*('2-(QR<STU<>;>VW"�J'�*()'+,/4*'(�)'6(.�HT?:X>VT@<Y<XW"�J'�*()'+,/4*'(�)'6(.�LTR?>SZYX<[T�Q==TYX\"�J'�*()'+,/4*'(�)'6(.�]ZX:VT@<Y<XW"�̂64/4*'(�*(�,/,,/0*/(�9',/4*1�1-009_̀'.-(4A,'69-a�bc,N5'1c4-�d�eE�,2CbK�GTZ?>X>f<Y<XW"�J'�*()'+,/4*'(�)'6(.�gXhT?�iXZS<T\" j-14*'(�DO�%�k1'0'2*1/0�l()'+,/4*'(QY>X>f<Y<XW"�m*95n�̀/*(o'3�4+'64n�b&pE�d�DFKE�,2Cbq�rB�s+Kq�j4/4*1�P*'/99/cm*95n�m/45-/.�̂*(('3n�b&pE�dDOKD�,2Cbq�rB�s+Kq�m0'3%45+'625�P*'/99/cm*95n�P06-2*00Cj6()*95n�b&pE�d�DpEKE�,2Cbq�rB�s+Kq�j4/4*1�P*'/99/cANs�BKp%tKrA�OD%O$�.-2+--9�&u/4-+�)0-/�k&pE�d�OKD�,2Cbq�Fe�s+Kq�j4/4*1�P*'/99/cu/4-+�)0-/�k&pE�d�tpKE,2Cbq�Fe�s+Kq�j4/4*1�P*'/99/c�j5+*,N�_,c9*.'N'9*9�o/5*/aA�b&pEdetKB�,2CbCrB5+K�j5--N95-/.�,*(('3b&pEdOtp�,2CbCrB5+K�m/45-/.�,*(('3�b&pEdFOK$�,2CbCrB5+�*(�5/+.�3/4-+�vFeKp�,2CbCrB5+�*(�9')43/4-+K�Q@[<?>@UT@X:;"�kwN-+*,-(4/0�./4/�'(�45-�o*'1'(1-(4+/4*'(�')�-45c0o-(x-(-�*(106.-�/�0'2�P&m�')�DKr�*(2'0.)*95�/(.�45-�0'2�P&m�')�EKBt�)'+�10/,9�-wN'9-.�4'�45-�3/4-+%9'06o0-�)+/14*'(�')�1+6.-�'*0K�y9*(2�*49'14/('0C3/4-+�N/+4*4*'(�1'-))*1*-(4�_0'2�z'3d�$KDpa�/(.�69*(2�/�+-1',,-(.-.�+-2+-99*'(�-{6/4*'(A�'(-�1/(1/0160/4-�/�0'2�P&m�*(�)*95�')�OKDB�*(.*1/4*(2�45/4�-45c0o-(x-(-�95'60.�('4�9*2(*)*1/(40c�o*'1'(1-(4+/4-�*(/{6/4*1�'+2/(*9,9K�k45c0o-(x-(-�5/9�/�,'.-+/4-�/.9'+N4*'(�)'+�9'*0K�|5-�,-/96+-.�z'1�)'+�9*04�0'/,�3/9�DBF�IhW\<Y:;"�|5-�N+-.',*(/(4�N5'4'15-,*1/0�+-/14*'(�')�-45c0o-(x-(-�*(�45-�/4,'9N5-+-�*9�3*45�5c.+'wc0+/.*1/09q�45-�4+'N'9N5-+*1�5/0)%0*)-�)'+�45*9�+-/14*'(�*9�pKp�/(.�OF�5+�*(�45-�96,,-+�/(.�3*(4-+A�/14*8-0cK}-2+/./4*'(�*9�9',-35/4�)/94-+�6(.-+�N5'4'15-,*1/0�9,'2�9*46/4*'(9K�~5'4''w*./4*'(�N+'.6149�35*15�5/8-o--(�*.-(4*)*-.�*(106.-�-45c0N5-('0A�o-(x/0.-5c.-A�/1-4'N5-('(-�/(.�,%�/(.�N%-45c0(*4+'o-(x-(-Kk45c0o-(x-(-�*9�+-9*94/(4�4'�5c.+'0c9*9K�k45c0o-(x-(-�.'-9�('4�9*2(*)*1/(40c�/o9'+o�0*254�/o'8-�OrE�(,�*(,-45/('0�9'064*'(K�gXhT?"�J'�*()'+,/4*'(�/8/*0/o0-Kj-14*'(�D$�%�}*9N'9/0�&'(9*.-+/4*'(9&5-,*1/0�3/94-�2-(-+/4'+9�,694�.-4-+,*(-�35-45-+�/�.*91/+.-.�15-,*1/0�*9�10/99*)*-.�/9�/�5/x/+.'69�3/94-Kyj�k~#�26*.-0*(-9�)'+�45-�10/99*)*1/4*'(�.-4-+,*(/4*'(�/+-�0*94-.�*(�FE�&m̀ �~/+49�OBDK$K�#..*4*'(/00cA�3/94-2-(-+/4'+9�,694�1'(9604�94/4-�/(.�0'1/0�5/x/+.'69�3/94-�+-260/4*'(9�4'�-(96+-�1',N0-4-�/(.�/116+/4-10/99*)*1/4*'(K�L�L��I�iT?<T\"�J'(-�0*94-.K�L�L����iT?<T\"�J'(-�0*94-.Kj-14*'(�DF�%�|+/(9N'+4�l()'+,/4*'(�i��gH �:@:S:�H��ih<RR<@V�G:UT" k|s�bPkJ�kJk k|s�bPkJ�kJk!:�:?S��;:\\" $ $�G�GZU�T?" yJDDtp yJDDtpI:Y�<@V��?>ZR" ll ll�SS<X<>@:;� @=>" mb#js~�lJ|�Dp�&j-14*'(�Dp�%�̀-260/4'+c�l()'+,/4*'(



�����������	�
� �

���������������������������������		�����
�

�

���������������������������������		�����
� ���

���� ! "#$%�&#������'()*�+,,-.+-.�/0�1/0234�56�273�8)'(�/693625:;<�=>?@AB�C��?D>AE�">FGHAIJK�$ILA�����'()*�+,,-.+-.M�NOO3P2/93�QR+SRTUV�)W6032�QR+SRSU�&B>XIY?@�%>LA�"Z@>L�����[563�5O�273�P73\/P]10�/6�27/0�̂:54WP2�]:3�W643:�]�'73\/P]1�8302�_W13<��>YAIGJ�̀ab�����[563�5O�273�P73\/P]10�]:3�1/0234�W643:�8)'(�)3P2/56�+cd<�%�&#��IKJIDIY?JA�e>f��L>�"Z@>�����[563�5O�273�P73\/P]10�/6�27/0�\]23:/]1�7]93�]�)[g_�W643:�8)'(<�& "&$#�=?h?HiGZL��ZbLA?JY>L�?Ji�YGHH>LFGJiIJK�"jL�����'()*�+,,-.+-.M�+,,,�1d�O/6]1�_kl�.m.�no�O/6]1�_k��#"#��>YAIGJ�pqa� rAH>X>@E�=?h?HiGZL��ZbLA?JY>L�����[563�5O�273�P73\/P]10�/6�27/0�̂:54WP2�7]93�]�8sk<��#"#�&Gi>L�����'()�*�+,,-.+-.M�/\\34/]23V�431];34V�O/:3<��>YAIGJ�p̀ p������87/0�\]23:/]1�P562]/60�N27;1d36t363�u'()*�+,,-.+-.V�vSSwxVy7/P7�/0�0Wdz3P2�25�273�:3̂5:2/6o:3{W/:3\3620�5O�)3P2/56�|+|�5O�)(_(�8/213�}}}�]64�.,�'~_�s]:2�|U|<�&@>?J�#IH�#YA������'()*�+,,-.+-.�/0�1/0234�]0�]�7]t]:45W0�]/:�̂511W2]62�u�(sx<������87/0�\]23:/]1�4530�652�P562]/6�]6;�'1]00�+��t563�43̂1325:0<������87/0�\]23:/]1�4530�652�P562]/6�]6;�'1]00�c��t563�43̂1325:0<�&@>?J��?A>H�#YA�'()*�+,,-.+-.�/0�1/0234�]0�]��]t]:45W0�)Wd02]6P3�W643:�273�'�(<������'()*�+,,-.+-.�/0�1/0234�]0�]�s:/5:/2;s511W2]62�W643:�273�'13]6��]23:������(P2<�'()*�+,,-.+-.�/0�1/0234�]0�]�85�/P�s511W2]62�W643:�273�'13]6��]23:(P2<���=#������[563�5O�273�P73\/P]10�/6�27/0�̂:54WP2�]:3�P560/43:34�7/o71;�7]t]:45W0�d;��)�(<��%#% �����'()*�+,,-.+-.�P]6�d3�O5W64�56�273�O5115y/6o�02]23�:/o72�25�n65y�1/020M�']1/O5:6/]V�[3y��3:03;Vs3660;19]6/]V��/663052]V��]00]P7W03220<�&?@IDGHJI?��HGF���%B>�DG@@GfIJK�LA?A>X>JA�L��IL�?H>��X?i>�IJ�GHi>H�AG�YGXF@E�fIAB�AB>�&?@IDGHJI?��?D>�!HIJ�IJK�?A>H�#YA��(_[}[�M�87/0�̂:54WP2�P562]/60�N27;1d36t363V�]�P73\/P]1�n65y6�25�273�02]23�5O�']1/O5:6/]�25�P]W03�P]6P3:<�']1/O5:6/]�[5�)/o6/O/P]62�_/0n��3931M�[563�5O�273�P73\/P]10�/6�27/0�̂:54WP2�]:3�1/0234<� ZHGF>?J��JA>HJ?AIGJ?@�">KZ@?AIGJL ZHGF>?J�$?b>@IJK�IJ�#YYGHi?JY>�fIAB� &�!IH>YAI�>L=?h?Hi��EXbG@L�������[�~�"IL���BH?L>L������_�++��/o71;�O1]\\]d13<������_�c,��]:\OW1�d;�/67]1]2/56<��?D>AE��BH?L>L������)�+Q��33̂�]y];�O:5\�05W:P30�5O�/o6/2/56�-�[5�0\5n/6o<������)�c.Rcm�(95/4�P562]P2�y/27�0n/6�]64�3;30<������)�cS��5�652�3\ 2̂;�/625�4:]/60<�������?A>H�!?JK>H��HGA>YAIGJ������'()*�+,,-.+-.M�+�&?J?i?���!�$�e!�$�����'()*�+,,-.+-.�/0�1/0234�56�']6]4]�0��)���/02<�&?J?i?����=���



�����������	�
� �

���������������������������������		�����
�

�

���������������������������������		�����
� ���

�������� �!"#$%&'��( �(�)*+,-�&.(  �/�&('�#0�#/�123�4213�4256���� �!"#$%&'��( �7880�&.(  �/�8$��0�(&&#"$(0&8�9�'��'�8��(:("$�&"�'8"�(�#/�'�8�;#0'"#..8$�<"#$%&' �=8>%.('�#0 (0$�'�8�+-4-�&#0'(�0 �(..�#/�'�8��0/#"?('�#0�"8@%�"8$�7A�'�# 8�"8>%.('�#0 6�BCDCEFCD�GDHIJEFJDK�LFMNOPMQIJ�RFMK�����;5-S�TUUVWTVW�� �.� '8$�#0�'�8�;(0($�(0�,0>"8$�80'�4� &.# %"8�X� '6-8&'�#0�TY�V�5$$�'�#0(.�,0/#"?('�#0Z[L[�BIJCKFPD�LCKJ\�W]2̂ ]T___�J̀aFMFPD�bc�LCKJ\�TT]2_]2UUd�efg�hijklmnohki�npkqg�hr�pgshgqgt�ok�pg�nuuvlnog�nit�lgwlgrgior�ofg�pgro�hijklmnohki�uvllgiosx�nqnhsnpsg�ok�vry�zk{gqgl|�{g�mn}g�ik�{nllnioxkj�mglufnionphshox�kl�nix�kofgl�{nllniox|�g~wlgrr�kl�hmwshgt|�{hof�lgrwguo�ok�rvuf�hijklmnohki|�nit�{g�nrrvmg�ik�shnphshox�lgrvsohi��jlkm�horvrgy��rglr�rfkvst�mn}g�ofghl�k{i�hiqgroh�nohkir�ok�tgoglmhig�ofg�rvhonphshox�kj�ofg�hijklmnohki�jkl�ofghl�wnlohuvsnl�wvlwkrgry��i�ik�gqgio�rfnss�hrfgl�pg�shnpsg�jkl�nix�usnhmr|�skrrgr|�kl�tnmn�gr�kj�nix�ofhlt�wnlox�kl�jkl�skro�wlkjhor�kl�nix�rwguhns|�hithlguo|�hiuhtgions|�ukirg�vgiohns�klg~gmwsnlx�tnmn�gr|�fk{rkgqgl�nlhrhi�|�gqgi�hj��hrfgl�fnr�pggi�ntqhrgt�kj�ofg�wkrrhphshox�kj�rvuf�tnmn�gry



�������������	���
��
������
��������������� ����������
��������� ����! ���������"#$%����&'(�)*+,-./.01-.2,3��4#5��"
$� 6
�7
����8�9�:4��8�;<=>�$��?

��"�@�A �
<BCDDEEEEF��
<BCDDEEBEF��
<BCDD=>EE
��;"� G�&���H�I�J���J$� ���K L�MN�OK� ����KP�QPR��5�$$��4�4�S�� T�Q�M�O�MU�VWRNKV�PXYS����
4����4�
7
���� Z��[\�[M]̂\�_RXOKVK[R��M�QK�VK[�P�_M�[]VO�]XRY���
�̀���a��?���#99̀�����a��?���
a��J�4
�
��?����
�$��7��5J���̀�9?����"#$%���Z�M�K L�MN�OK� �S��V�PPb�����!���cdefg����h��#��9��V�PPb�i&�����IG�I����jNRM̂R VU��]NQRM�S�A��������G�H�G����h��#��9�A�i&�����IG�I����
	�6���
�kRPY���YS�A����!��������&���h��#��9�A����G�&�I�G�&!!Gl(�m1n1o*pqr�.*+,-./.01-.2,
̀
���a�5
�����kWKX�VWRNKV�P�KX�V� XK[RMR[�W�s�M[�]X�QU�OWR������fgtc�t�s�M[�d�NN] KV�OK� �gO� [�M[�u���dZe�����Y����v
w
%�̀��̀�$��������7�
̀�x��4y�M K ̂	
z
�4���
��$����ZP�NN�QPR�X�PK[d�]XRX�XRMK�]X�RUR�KMMKO�OK� 


�$9
�J�ZKXWRM�gVKR OKLKVf R�eR�̂R O�T� RZ�KM�T�{ \�����G���kRPb�u���v�G�H�G��� cVM�X�fM̂� KVXf R�eR�̂R O�T� RZ�KM�T�{ \�����G���
gRMK�]X�jUR�|�N�̂RhjUR�}MMKO�OK� d�OR̂�MU��ZP�NN�QPR�X�PK[X d�OR̂�MU��
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~3
7���B���C



��������������������������������������������������������������������������������������������������������	
��
���	����	���� ��������	����		������� !�"
#��$�%������&	'���������#���������(�)*	+�,-.	*��/)	��/	��0	-123)-/	)45�	6*37389*:0	�+6-7	*��/:5�9;--2	�<�0	+73=	*-�6>)2�74)>32-�	+:�=-)>*36	)87+�,-)?	�	@3	)=345�9A738�/>B3�/	,3�6�5�-7	��/	7-,-5C5�9	-D852=-�6E)-	-12:3)53��2733+	-:-,675,�:>C-�65:�65�9>:59*65�9>-D852=-�6(-�7	2736-,65C-	9:3C-)>2736-,65C-	,:36*5�9>-0-	2736-,653�>+�,-	2736-,653�F&��GH	G@	IJIKL	M5�)-	,�86538):0	<56*	<�6-7	+37	)-C-7�:	=5�86-)?	M-=3C-	,3�6�,6	:-�)-).	5+	27-)-�6	��/	-�)0	63	/3?	N3�65�8-	75�)5�9G+	-0-	57756�653�	2-7)5)6)L	A-6	=-/5,�:	�/C5,->�66-�653�O���G�	,�)-	3+	+57-L	E)-	NP .	/70	,*-=5,�:.	37	+3�=	+37	-165�,653�Q�R��
�	���	���������	$S����T��
	UQVWXY		@3�-	5/-�65+5-/ Z[	\]̂ _]̀ aba]cdecf]ĝ hba]c	]c	ecigjkajcb̀X��
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IRM Work Plan 
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291 Richardson Street 
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This Community Air Monitoring Plan (CAMP) requires real-time monitoring for volatile organic 
compounds (VOCs) within and at the downwind perimeter of each designated work area when 
certain activities are in progress.  It is not intended for use in establishing action levels for 
worker respiratory protection.  Rather, its intent is to provide a measure of protection for the 
downwind community and occupants of the building (i.e., off-site receptors including residences 
and businesses and on-site workers not directly involved with the subject work activities) from 
potential airborne contaminant releases as a direct result of investigative and remedial work 
activities.  The action levels specified herein require increased monitoring, corrective actions to 
abate emissions, and/or work shutdown.  Additionally, the CAMP helps to confirm that work 
activities did not spread contamination off-site through the air.  

 
Reliance on the procedures specified in the CAMP should not preclude simple, common-sense 
measures to keep VOCs and odors at a minimum around the work areas. 

  
Proposed Monitoring 
Real-time monitoring for volatile organic compounds (VOCs) will be conducted during 
implementation of the non-emergency Interim Remedial Measure (IRM) to provide a measure of 
protection for the downwind community (i.e., off-site receptors including residences and 
businesses) from potential airborne contaminant releases as a direct result of the remedial work 
activities.  
 
Periodic monitoring for VOCs will be required during sub-slab depressurization system (SSDS) 
installation activities.  In some instances, depending upon the proximity of potentially exposed 
individuals and/or field observations during implementation of such work, continuous monitoring 
may be required during these activities.  
 
VOC Monitoring, Response Levels, and Actions 
VOCs will be monitored at the downwind perimeter of the work area on a periodic basis during 
the installation of the SSDS wells.  Upwind concentrations will be measured at the start of each 
workday and periodically thereafter to establish background conditions.  The results will be 
compared to the levels specified below: 
 

 If the ambient air concentration of total organic vapors at the downwind perimeter of the 
work area exceeds 5 parts per million (ppm) above background for a 15-minute average, 
work activities will be temporarily halted and monitoring continued.  If the total organic 
vapor level readily decreases (per instantaneous readings) below 5 ppm over 
background, work activities can resume with continued monitoring. 
 

 If total organic vapor levels at the downwind perimeter of the work area or exclusion 
zone persist at levels in excess of 5 ppm over background but less than 25 ppm, work 
activities will be halted, the source of vapors identified, corrective actions taken to abate 
emissions, and monitoring continued.  After these steps, work activities can resume 
provided that the total organic vapor level 200 feet downwind of the exclusion zone or 
half the distance to the nearest potential receptor or residential/commercial structure, 
whichever is less - but in no case less than 20 feet, is below 5 ppm over background for 
a 15-minute average. 
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 If the organic vapor level is above 25 ppm at the perimeter of the work area, activities 
must be shutdown. 
 

If total VOC concentrations opposite the walls of occupied structures or next to intake vents 
exceed 1 ppm, monitoring should occur within the occupied structure(s).  Background readings 
in the occupied spaces must be taken prior to commencement of the planned work.  Any 
unusual background readings should be discussed with New York State Department of Health 
(NYSDOH) prior to commencement of the work.  
 
All readings will be recorded and available for the New York State Department of Environmental 
Conservation (NYSDEC) and the NYSDOH personnel to review. 
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