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EXECUTIVE SUMMARY 
 

At the request of DiFazio Industries LLC of Staten Island, New York, Applemon Corporation 

(Applemon) prepared this Environmental Health and Safety Plan (EHASP) for contaminated soil 

intrusive activities associated with the Verizon project for the Utility Work on Food Center Drive 

of Hunts Point peninsula in the Borough of Bronx, New York. In compliance with OSHA 

Standards 1910.120 and 1926.650-652, this EHASP outlines those activities and site procedures 

to be followed by DiFazio’s personnel and all sub-contractors retained by DiFazio during work 

performed on Food Center Drive in South Bronx. 

 

The work area is located immediately adjacent to the Hunts Point Food Distribution Center 

which is listed in NYSDEC Voluntary Cleanup Program database. According to the previous 

subsurface investigations and remediation conducted at the site, three types of material of 

potential concern were observed during the excavation activities which were: Coal Tar, Purifier 

Waste, and a mixture of both Coal Tar and Purifier Waste. The two major classes of chemical 

compounds found in coal tar are: Volatile Organic Compounds (VOCs) and Semi-Volatile 

Organic Compounds (SVOCs). Purifier Waste contains significant quantities of chemically 

complexed Cyanide compounds. Water which comes into contact with purifier waste is often 

acidic (New York City Economic Development Corporation, Hunts Point Food Distribution 

Center Site Management Plan, 2006).   

The planned field activities consist of the excavation of four (4) test pits between Manholes 429-

1377-1 and 429-1377-2 located on Food Center Drive and approximately 200 feet to 250 feet 

apart; checking ducts; and collection of a soil sample from each pit for laboratory analysis based 

on contaminant indicators (see Appendix D – Area of Excavation for Test Pits). The excavation 

depth will not exceed five (5) feet below grade (ftbg).  

This EHASP covers work that involves contaminated soil intrusive activities and will be applied to 

all construction personnel including persons entering the work area. Furthermore, DiFazio shall 

protect the public from on-site hazards, including subsurface contaminants associated with on-site 

activities. 
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1. GENERAL INFORMATION  

1.1 Introduction and Purpose 

This EHASP outlines the activities and site procedures to be followed by DiFazio’s personnel 

and all sub-contractors retained by DiFazio during work performed at the site of the subject 

project. This EHASP is also required by all persons and third parties who enter the site. The 

content of this EHASP may change or undergo revision based upon additional information made 

available to health and safety (H&S) personnel, monitoring results or changes in the scope of 

work. Any changes proposed must be reviewed by H&S staff and are subject to approval by the 

H&S Manager and Project Manager.  

The EHASP has been prepared for the use of workers performing contaminated/hazardous soil 

intrusive activities, and supplements the hazard awareness training each employee receives. The 

health and safety guidelines in this plan were prepared specifically for this site. Due to the 

potentially hazardous nature of the site covered by this plan and the activities occurring on the 

site, it is not possible to discover, evaluate, and provide protection for all possible hazards that 

may be encountered. This plan is written for the specific site conditions, purposes, dates, and 

personnel specified and must be amended if these conditions change.  

This plan is not intended to be used by any other contractor or personnel of any such contractor. 

This plan may not address the specific health and safety needs or requirements of any such 

contractor and its employees. APPLEMON expressly disclaims any and all guarantees or 

warranties, expressed or implied that this plan will meet the needs or requirements of any such 

contractor or its employees. APPLEMON, therefore, cannot and does not assume any liability by 

the use or reuse of this plan by any client, contractor or their employees or agents. Any reliance 

on this plan will be at the sole risk and liability of such party.  
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1.2 Statement of Preparer  

This Environmental Health and Safety Plan was prepared in accordance with OSHA Standards 

1910.120 and 1926.650-652 and specifically for test pit excavation and sampling on Food Center 

Drive related to utility work near Hunts Point Food Distribution Center.  

 

Prepared by: 

 

 
 

Marzie Jafari, Ph.D. 
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2. PROJECT INFORMATION 

 

2.1 Site Description 

The project site is located on Food Center Drive in the Hunts Point peninsula in the South Bronx, 

NY. The elevations range approximately between 10 feet to 20 feet above mean sea level and the 

project site has a relatively flat topography with slopes comprising of series of low hills and 

valleys flattened during urbanization. The corridor is approximately 1000 feet in length and lie 

within an area that is primarily characterized by industrial developments and major paved 

roadways within the Hunts Point Cooperative Market Area with a significant number of 

underground utilities. There are commercial enterprises and municipally operated facilities 

within the area including Hunts Point Produce Market, Fulton Fish Market, Hunts Point Meat 

Market, and NYCDEP Sewage Treatment Plant. Utility valves, inlets, manholes, meters, and 

vent are visible in roadway and sidewalk area and indicate the presence of multiple buried 

utilities including gas, electrical, water and sewer lines. 

 

The primary contaminants of concern at the site include benzene, naphthalene, polyaromatic 

hydrocarbons (PAHs), arsenic and cyanide. Investigations conducted at the site indicate 

subsurface soil contamination associated with historic on-site manufactured gas plant operations. 

The subsurface soils exceeded soils guidance values for benzene, naphthalene, PAHs, arsenic 

and cyanide. The underlying groundwater, on the other hand, does not appear to be significantly 

impacted.  

 

2.2 Purpose of Site Work 

The purpose of the subsurface investigation is to characterize excavated soils for disposal 

options. According to the findings of the previous investigation at the site described earlier the 

corridor comprises high risk sites for presence of contaminated soils. The quality of soils within 

the project site is expected to allow their partial reuse based on Unrestricted or Restricted Use 

Soil Cleanup Objectives SCOs including Restricted Commercial (Track 2) SCOs for roadways.  
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In the event that contamination in excess of Restricted Use including Restricted Commercial 

SCOs is found in any of the soil samples and the soils have to be disposed of at a disposal 

facility, additional sampling in accordance with the requirements of the disposal facility will be 

performed. 

 

Additionally, the purpose of the site work is to measure concentrations and delineate the profile 

of any VOC, SVOC and metal contamination in the subsurface soils at the site for determination 

of health and safety requirements prior to construction activities.  

 

2.3 Scope of Work 

The planned field activities consist of the excavation of four (4) test pits between Manholes 429-

1377-1 and 429-1377-2 located on Food Center Drive and approximately 200 feet to 250 feet 

apart; checking ducts; and collection of a soil sample from each pit for laboratory analysis based 

on contaminant indicators. 
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3. HEALTH AND SAFETY HAZARD ANALYSIS 

At sites that contain, or are suspected to contain, hazardous substances, certain procedures will 

be implemented to identify, evaluate and control the substances as follows: 

 

1. Recognition -identification of substances and the parameters that cause it to be hazardous. 

2. Evaluation -the risk of impact of the substance to personnel, the public, and the environment. 

3. Control -methods to prevent or minimize the impact of the substance. 

 

RECOGNITION 

According to previous site investigations, there is a high potential that soils and/or groundwater 

at the site contain concentrations of VOCs, SVOCs and inorganic compounds that are detectable 

by visual and olfactory examination or laboratory analysis. 

 

EVALUATION 

Exposure points are the points at which identified receptors would contact identified hazards 

during site activities/use. Levels of personal protection are summarized in section 4.3.5. The 

minimum level of protection for personnel during soil intrusive activities at the site is Level D. 

This level should be utilized where the atmosphere and soil contain no known hazard and the 

type of work involved precludes exposure due to splashes, immersions, or the potential for 

unexpected inhalation of air or contact with hazardous levels of chemicals. Personnel engaged in 

excavation activities will use personal protective equipment (PPE) to protect against site hazards.  

Selection of PPE is dependent upon the types and concentrations of hazards present and the 

operations to be performed. To ensure the safety of personnel, the level of protection may be 

upgraded based on visual observations of excessive dust generation and confirmation with a 

Mini Real Time Aerosol Monitor (mini-RAM), smell of volatile organics and confirmation with 

a PID, and the judgment of the Site Health and Safety Officer.   
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CONTROL 

Any personnel may shut down the job in order to initiate appropriate Health & Safety procedures 

as needed. 

 

3.1 Hazard Analysis 

Non-chemical hazards are associated with: 

1. Heavy machinery and equipment associated with the contaminated soil intrusive 

activities. 

2. Overhead and underground utilities: Underground utilities will be located and marked by 

the proper authorities. A minimum distance of 20 feet will be maintained from overhead 

utilities. 

3. Concrete dust generated by the work activities. Dust will be controlled by wetting the 

work area using a handheld hose. For more details, please see the Site Dust Mitigation 

Plan.  

4. Buried Objects. Boring shall be terminated upon encountering any refusal. 

5. Noise from the drill rig: Earplugs will be used during the drilling operation. 

 

Chemical hazards are associated with: 

1. VOCs in soils and groundwater. 

2. SVOCs in soils and groundwater. 

3. Metals in soils and groundwater. 

 

Biological hazards are associated with blood borne pathogens and infectious diseases.  

 

The overall hazard is: 

     Low 

      Moderate 

X High 
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Assessment of Chemical Hazards 

Contaminant PEL/TLV 

(ppm) 

IDLH 

(ppm) 

LEL/UEL 

(%) 

Flash 

Point 
*Routes of Exposure 

1,2,4-Trimethylbenzene NE NE 0.9/6.4 112 ° F Inh, Ing, Con 

1,3,5-Trimethylbenzene NE NE ? 122 ° F Inh, Ing, Con 

Benzene 1 3,000 1.3/7.9 12 ° F Inh, Abs, Ing, Con 

Toluene 100 2,000 1.2/7.1 40 ° F Inh, Abs, Ing, Con 

Ethylbenzene 100 2,000 1.0/6.7 55 ° F Inh, Ing, Con 

Isopropyl benzene 50 900 0.9/6.5 96 ° F Inh, Abs, Ing, Con 

n-propyl benzene NE NE 0.8/6.0 86 ° F Inh, Ing 

Xylenes 100 1,000 1.1/7.0 206 ° F Inh, Abs, Ing, Con 

Naphthalene 10 500 5.9/0.9 174 ° F Inh, Abs, Ing, Con 

Benzo(a)anthracene 0.2 80 NA NA Inh, Ing 

Benzo(a)pyrene 0.2 80 NA NA Inh, Ing 

Benzo(b,k)fluoranthene 0.2 80 NA NA Inh, Ing 

Arsenic  0.01 5 NA NA Inh, Abs, Ing, Con 

Beryllium 0.002 4 NA NA Inh, Con 

Cadmium 0.005 9 NA NA Inh, Ing 

Chromium 0.5 25 NA NA Inh, Ing, Con 

Copper 1 100 NA NA Inh, Ing, Con 

Lead 0.05 mg/m
3
 700 NA NA Inh, Ing, Con 

Mercury 0.1 10 NA NA Inh, Abs, Ing, Con 

Nickel 1 10 NA NA Inh, Ing, Con 

Selenium 0.2 1 NA NA Inh, Ing, Con 

Zinc 5 500 NA NA Inh 

*Inhalation (Inh), Ingestion (Ing), Contact (Con), Absorption (Abs) 
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4. SITE SAFETY AND OPERATING PROCEDURES  

4.1 Training  

Workers directly involved with contaminated soil intrusive activities must have the necessary 40 

Hour OSHA HAZWOPER and 8-hour yearly refresher training.  

 

4.2 Equipment  

The following is to be present and readily available at all sites where hazardous substances may 

be encountered:  

 

A. Personal Protection  

1. Level D - all equipment as described in Section 4.3.5. 

2. Level C - all or combination of equipment as described in Section 4.3.5.  

3. Level B - all or combination of equipment as described in Section 4.3.5. 

4. Calibrated PID or other suitable portable photoionization monitoring device. This device 

should be selected to provide maximum sensitivity for the compounds expected to be 

present.  

5. Calibrated Combustible Gas Indicator (CIG) to monitor the borings, as required. 

  

B. Copy of Completed Site & Safety Plan Containing:  

1. Emergency center telephone numbers (See page 12) 

2. Hospital location (See Appendix D) 

3. Key Personnel: Site Health and Safety Manager/Officer, Project Manager, DDC Project 

Manager, and Construction Project Manager/Engineer in Charge (EIC) telephone 

numbers. (See page 12) 

  

C. First Aid Kit  

 

D. Decontamination Equipment  

1. Five-gallon water jug  



          

DiFazio Industries 

Subsurface Investigation in Hunts Point Food Distribution Center  

Bronx, NY 

   

Applemon Corporation June 20, 2019 

Project No. 19-119  10 

2. Brush  

3. Basin  

4. Decontamination solution (e.g., alconox /tap water, tap water) for wash down. 

 

 E. Copy of Data Safety Sheet NIOSH Pocket Guide to Chemical Hazards (See Appendices 

A and G) 

 

4.3 Maintenance and Protection of Traffic 

The area excavated is on the roadway or places of active pedestrian traffic. At minimum, a 5-foot 

clear sidewalk should be provided for pedestrian crossing adjacent to the work area. Warning 

signs and traffic safety devices (cones, yellow tapes, etc.) shall be provided, installed, maintained 

while work is being conducted and removed at the end of the work, in accordance with the “New 

York State Manual of Uniform Traffic Control Devices”. Trained crossing guards for controlling 

and flagging traffic around the active work area will be provided. Work shall be performed from 

7 AM to 6 PM on weekdays only.  
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4.3.1 Chemical Hazards with Potential to be Encountered (Review Prior to Site Access) 

Substance Type Media 

Acetone VOC Soil 

Benzene VOC Soil 

Ethylbenzene VOC Soil 

Isopropylbenzene VOC Soil 

Naphthalene VOC, SVOC Soil 

o-Xylene VOC Soil 

p-&m-Xylenes VOC Soil 

Tetrachloroethylene  VOC Soil 

Toluene VOC Soil 

Acenaphthene SVOC Soil 

Anthracene SVOC Soil 

Benzo(a)anthracene SVOC Soil 

Benzo(a)pyrene SVOC Soil 

Benzo(b)fluoranthene SVOC Soil 

Benzo(g,h,i)perylene SVOC Soil 

Benzo(k)fluoranthene SVOC Soil 

Chrysene SVOC Soil 

Fluoranthene SVOC Soil 

Fluorene SVOC Soil 

Phenanthrene SVOC Soil 

Pyrene SVOC Soil 

Arsenic METAL Soil 

Cadmium METAL Soil 

Chromium METAL Soil 

Copper METAL Soil 

Lead METAL Soil 

Nickel METAL Soil 

Selenium METAL Soil 

Zinc METAL Soil 

Mercury METAL Soil 
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For Information Concerning Effects, Hazards, and Response/First Aid for Expected 

Chemical Hazards On-Site, Consult:  

1. SDS Forms (See Appendix A) 

2. NIOSH Pocket Guide to Chemical Hazards (See Appendix G) 

4.3.2 Physical Hazards Known or Expected to be Encountered  

1. Traffic 

2. Overhead high-voltage cables 

3. Subsurface utilities 

4. Adverse weather conditions (extreme hot or cold) 

 

4.3.3 Biological Hazards Known or Expected to be Encountered  

No biological hazard is known or expected to be encountered, however, Site Health and Safety 

Officer is responsible for developing plans and procedures (please see sections 5.1 and 4.3.4) for 

protection against the health hazards associated with occupational exposure to pathogenic 

organisms entering blood and other body fluids, or pathogen vectors such as infected mosquitoes 

or birds, if such an exposure is anticipated. 
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4.3.4 Emergency Contacts 

 

Police Department: 911 

Ambulance: 911 

Fire Department: 911 

Poison Control Center: 911 

DiFazio Industries LLC  

Project Administrator  
Mr. Hakim Ghanem        Cell: (646) 294-0283 

Other (please indicate):  

Site Health & Safety Officer 

Stephen Goodwin  Office: (718) 720-6966 

                                Cell: (646) 294-0866  

Hospital Name: Bronx Lebanon Hospital Center 

Hospital Address: 1650 Grand Concourse, Bronx  

Hospital Phone: (718) 590-1800 

Directions to Hospital: 
Find the hospital address on the map and follow 

the directions (please see Appendix D) 
The trip takes variable time. 

Attach Hospital Map to this Section Attached 

Area Operations Manager 

 

Kevin Keogh  

 

NYS DEC Spill Hotline  1-800-272-4480 

Local FDNY Station  Telephone:       911   
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Identify Pertinent Information on Field Map of Site  

1. Locations of concern -Street traffic, underground utilities, etc. 

2. Access and egress to and from the site with alternate routes. 

4.3.5 Personal Protective Equipment (PPE) 

The following Level of Personal Protective Equipment Will be Worn Upon Entering the 

Site:  

1. Minimum Level D  

A. Coveralls  

B. Gloves  

C. Boots, shoes, chemical-resistant hard toe and shank 

D. Boots, outer, chemical resistant (disposable)* 

E. Safety glasses or chemical splash goggles 

F. Hardhat  

G. Face shield*  

* Optional as applicable  

 

2. Minimum Level C  

A. Full-face or half-face purifying respirators with canisters (NIOSH approved) 

B. Hooded chemical-resistant clothing (overalls, two-piece chemical splash suit, 

disposable chemical resistant overalls) 

C. Boots, shoes, chemical-resistant hard toe and shank  

D. Boot covers, outer, chemical resistant (disposable)*  

E. Gloves, outer, chemical resistant  

F. Gloves, inner, chemical resistant  

G. Face shield*  

H. Coveralls 

I. Hard hat  

J. Two-way radios (worn under outside protective clothing)*  

* Optional as applicable  
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3. Minimum Level B  

If required for working on this project site, consists of the same equipment as listed 

for Level C with the substitution of a full-faced Self Contained Breathing Apparatus 

(SCBA) in place of a full-faced air-purifying respirator. 

4. Level A is not anticipated for this project. 

4.3.6 Initial Site Entry Procedures 

A. Have and be familiar with Field Map.  

B. Plan work route and work locations.  

C. Review and confirm subsurface utility markings. 

D. Review utility clearance.  

E. Check with site personnel for locations of underground hazards.  

F. Post Emergency Information -Confirm and post emergency phone numbers and hospital 

route.  

G. Designate one vehicle for emergency use. 

 

4.3.7 Daily Operating Procedures 

 Hold daily tailgate safety meetings prior to work start. The meetings should be logged and 

documented. 

 Use monitoring instruments at least twice daily during the working hours and follow 

designated protocol and contaminant action levels.  

 

Air Monitoring Action Levels - Air monitoring will be performed using a MultiRAE Plus unit 

by RAE Systems or equivalent meters: 

 

1. Oxygen readings between 19.5% and 23.5%: continue. 

Oxygen readings <19.5%: SCBA required, CGI not reliable.  

Oxygen readings >23.5%: exit. 
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2. CGI readings of <10% LEL: continue.  

CGI readings of 10 to 20% LEL: proceed with caution.  

CGI readings >20% LEL: exit.  

 

3. OVA I VOL readings sustained between background and 5 ppm over site-specific 

background in breathing zone: continue. 

  

OVA I VOL readings sustained between 5 and 10 ppm over site-specific background in 

breathing zone: Level C PPE. To ensure readings are not generated by methane screen vapors 

with a PID, if the PID reading is less than 5 ppm continue work (assume vapors are 

methane), if PID readings are over 5 ppm allow the work zone to vent. If PID and OVA 

reading continue to persist over 5 ppm make a request to screen the area with compound 

specific detector tubes for compounds of concern. If these compounds are not present then 

level C can be worn. 

  

OVA readings > 10 ppm over site-specific background in breathing zone: Level B PPE. If 

work zone organic vapor (excluding methane) exceed 5 ppm, then downward reading must 

be collected either 200 feet from the work, zone or on the property line, whichever is less. If 

reading at this location exceeds 5 ppm over background, then work activities will be stopped. 

  

4. Total Respirable Dust between 0 and 150 μg/m
3
 over background in breathing zone.  

Total Respirable Dust at > 150 μg/m
3
 in breathing zone: Level C PPE -HEPA filters. Site 

Safety Officer can call for upgrades based on visual dust without metering total respirable 

dust. 

  

5. H2S readings of <2 ppm: continue  

H2S readings of 2-5 ppm: proceed with caution  

H2S readings of >5 ppm: exit- stop work  

 

 Use personal protective equipment (PPE) as specified 
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 Remain upwind of operations and airborne contaminants if possible. 

 Establish a work/rest regime when ambient temperatures and protective clothing create a 

potential heat stress hazard.  

 Do not carry gum, food, cigarettes, etc. into contaminated areas. Refer to the site Safety 

Supervisor for specific concerns for each individual site task. 

 Always employ the Buddy System.  

 Be alert to your own physical condition. Watch buddy for signs of fatigue, exposure, etc.  

 

Upon Accident, Physical Reaction or Excessive Exposure:  

1. Leave area immediately and seek appropriate medical assistance. 

  

2. This may include, but not be limited to, any of the following physiological reactions:  

 Dizziness  

 Nausea  

 Rash  

 Asthmatic reactions  

 Abdominal pain  

 Distorted vision or hearing  

 Excessive coughing  

 Edema or localized swelling 

 Headaches  

 

3. Exposure due to:  

 Spills  

 Splashes  

 Immersions 

 Inhalation  

 

All accidents no matter how minor must be reported immediately to the Safety Supervisor. 
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5. EMERGENCY RESPONSE PROCEDURES 

5.1 Emergency Incident Procedures  

The nature of work at contaminated or potentially contaminated work sites makes emergencies a 

continual possibility. Although emergencies are unlikely and occur infrequently, a contingency 

plan is required to assure timely and appropriate response actions. The contingency plan will be 

reviewed daily at tailgate safety meetings.  

 

Discuss the DDC Emergency Response (ER) Plans, subcontractor's responsibilities, including 

site- specific requirements, in complying with the clients ER plan.  

 

5.1.1 Emergency Incident Procedures  

If emergency incident occurs, take the following action.  

Step 1: Size-up the situation based on the available information.  

Step 2: Notify the Site Safety officer and/or Field Supervisor.  

Step 3: Only respond to an emergency if personnel are sufficiently trained and properly 

equipped.  

Step 4: As appropriate, evacuate site personnel and notify emergency response agencies, e.g. 

police, fire, etc.  

Step 5: As necessary, request assistance from outside sources and/or allocate personnel and 

equipment  

Step 6: Consult the posted emergency phone list and contact key personnel.  

Step 7: Prepare an incident report. Forward incident report to Project Manager /Corporate Health 

and Safety Manager within 24 hours. (See Appendix C for Accident Report form) 

 

5.1.2 Medical Emergencies  

If a medical emergency occurs, take the following action.  
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Step 1: Assess the severity of the injury and perform life-saving first aid/CPR as necessary to 

stabilize the injured person. Follow universal precautions to protect against exposure to 

blood borne pathogens.  

Step 2: Get medical attention for the injured person immediately. (Call 911 or consult the 

Emergency Contacts list, which must be posted at the site).  

Step 3: Notify the Site Safety Officer and the Field Supervisor immediately. The Site Safety 

Officer will assume charge during a medical emergency.  

Step 4: Depending on the type and severity of the injury, transport the injured employee to the 

nearest hospital emergency room. If the injury is not serious, then transport the injured 

employee to a nearby medical clinic. Consult your Health and Safety Manager for 

guidance, if necessary. 

Step 5: Notify the injured person's personnel office, including the Regional Manager, Project 

Manager and Health and Safety Manager. 

Step 6: Prepare an accident report. The Site Safety officer is responsible for its preparation and 

submittal to the Health and Safety Manager within 24 hours.  

 

5.1.3 Locate Shut-Offs  

Gas: Unknown  

Power: Unknown  

Fuel: Unknown 

  

5.1.4 Evacuation Procedures  

If evacuation is required, the Field Supervisor shall:  

Step 1: Activate the communications system to alert site workers, including the gas station 

personnel, of evacuation. Personnel shall be advised to remain upwind of contaminants, if 

possible, and proceed to the designated assembly area.  

Step 2: Account for all personnel at the assembly area.  

Step 3: Notify the client of the need to initiate evacuation procedures for other site personnel.  
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Step 4: Notify the Fire and Police Department and request their assistance for evacuating the 

surrounding area and residence. 

Step 5: Notify the DDC-EHSS using the Emergency contact numbers and document the 

evacuation. 

  

5.1.5 Spill Containment Plan  

If a spill of hazardous material occurs, the following steps shall be taken to mitigate the incident:  

Step 1: Notify the Field Supervisor, and he/she shall assess the extent of the spill to determine if 

it can be safely mitigated with the personnel and protective equipment available at the 

site.  

Step 2: If the release is beyond the field team's capabilities, the Field Supervisor shall evacuate 

the site personnel to a safe location upwind of the releases, and notify the Project 

Manager and the Fire Department.  

Step 3: The Project Manager shall notify the client, Corporate Health and Safety Director, and 

regulatory agencies if necessary. 

Step 4: If the spill can be safely mitigated using defensive actions, first wear the appropriate PPE. 

Initially, Level C PPE should be worn until air monitoring indicates a downgrade in the 

PPE is appropriate. 

Step 5: Take steps to secure the area and to prevent unauthorized persons from entering the area. 

Step 6: Take steps to contain the spill and to prevent it from reaching sewers, storm ditches, etc. 

Step 7: Clean up the spill with absorbent, neutralizers, soil removal as appropriate. Place waste in 

sealed, labeled containers for disposal. 

Step 8: Notify the DDC-EHSS using the Emergency contact numbers and document the spill. 

Step 9: Notify the NYS DEC using the Spill Hotline number and document the spill.  

 

A complete Spill Control Plan is included as a part of the Site Plan. Please refer to this in the 

event of a spill at the site.  
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6. SITE CONTROL 

The purpose of site control is to minimize potential contamination of workers, protect the public 

from the site's hazards, and prevent vandalism.  The degree of site control necessary depends on 

the site characteristics, site size, and the surrounding community. 

Site work zones may be established at each work area, and if required, will be established 

directly prior to the work being conducted by the contractor. 

 

Each work area will establish three zones: 

 Exclusion Zone - contaminated work area. 

 Contamination Reduction Zone - the decontamination area. 

 Support Zone - uncontaminated, clean area. 

 

Each zone will be periodically monitored in accordance with the air monitoring requirements 

established in this Plan.  The Exclusion Zone and the Contamination Reduction Zone are 

considered work areas.  The Support Zone is considered an area that is accessible to the public. 

The Exclusion Zone is the area where primary activities occur, such as sampling, installation of 

wells, clean-up work, etc.  This area must be clearly marked with hazard tape, barricades or 

cones, or enclosed by fences or ropes.  Only personnel involved in work activities will be 

allowed in the Exclusion Zone. 

The Contamination Reduction Zone is the transition area between the contaminated area and the 

clean area.  Decontamination is the main focus in this area.  The decontamination of workers and 

equipment limits the physical transfer of hazardous substances into the clean area.  This area 

must also be clearly marked with hazard tape and access limited to personnel involved in 

decontamination.  Decontamination is explained in a later section of this plan. 

The Support Zone is an uncontaminated zone, which is the location of administrative and other 

support functions, such as first aid, equipment supply, emergency information, etc.  The Support 

Zone should have negligible potential for exposure to contaminants and is equivalent to that of 

background. 
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Contractor will establish a decontamination area and support zone (if necessary) at the site before 

the commencement of on-site activities.  The support zone would also serve as the entry point for 

controlling site access.  All personnel leaving the support zone, at a minimum, in addition to the 

associated PPE required, will be required to wear chemical resistant outer boots when traversing 

the site. 

 

7. DECONTAMINATION 

7.1 Personnel Decontamination 

All personal protective equipment will be disposed of, or decontaminated at the conclusion of 

each workday.  A designated container for tyvek suits and other disposables will be located on 

the site.  Tyvek suits, respirator cartridges, and other disposables (inner gloves) will be doffed at 

the conclusion of each work day and replaced with new equipment prior to commencing work on 

the following work day. Respiratory equipment, boots, outer gloves, and foul weather gear will 

be washed and rinsed at the end of the day and stored in sanitized bags.  Decontamination of 

personal protective equipment will consist of manual rinses of alconox/tap water, and/or tap 

water. 

7.1.1 Personnel Decontamination Steps 

Modified Level D 
1. Remove coveralls and protective equipment. 

2. Discard disposable garments. 

3. Containerize wash and decon waters for disposal, as necessary. 

Level C 
1. Drop equipment off in a segregated area in the decon zone. 

2. Wash/rinse outer suit and boots. 

3. Wash/rinse outer gloves. 

4. Remove outer boots. 

5. Remove outer gloves. 

6. Deposit disposables in container for proper disposal. 

7. Remove suit. 
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8. Remove respirator. 

9. Remove inner gloves. 

10. Containerize wash and decon waters for disposal, as necessary. 

Level B 
1. Drop equipment off in a segregated area in the decon zone. 

2. Wash/rinse outer boots. 

3. Wash/rinse chemical resistant outer gloves. 

4. Wash/rinse air tank, hose, and protective suit. 

5. Remove duct tape from boots, gloves, and face piece and discard. 

6. Remove boot covers and outer gloves. 

7. Remove face piece, airline, and emergency respirator. 

8. Remove chemical resistant suit. 

9. Remove inner boots. 

10. Remove hardhat. 

11. Remove inner gloves and discard. 

12. Containerize wash and decon waters for disposal. 

7.2 Equipment Decontamination 

To minimize the need for decontamination, unnecessary equipment and vehicles will not be 

brought into the contaminated areas of the site.  Decontamination of the equipment will be the 

responsibility of the Site workers and sub-contractors under the direction of During Business 

Hours site supervisor or designee. 

 

Decontamination of chemically contaminated heavy equipment will be accomplished using high-

pressure steam or dry decontamination with brushes and shovels.  Decontamination shall take 

place on a decontamination pad and all liquids used in the decontamination procedure will be 

collected.  Vehicles or equipment which are brought into an exclusion zone will be treated as 

contaminated, and will be decontaminated prior to removal. All liquids used in the 

decontamination procedure will be collected, stored and disposed in accordance with federal, 

state and local regulations.   
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All drilling equipment will be decontaminated by being rinsed in tap water, then scrubbed with 

an Alconox wash and rinsed with tap water between each sample interval.  All decontamination 

fluids, as necessary, will be contained within a designated area on-site. Sampling equipment will 

be brushed clear with a detergent solution. Equipment will then be brushed clean and rinsed with 

distilled water. Samples will be dry-wiped prior to packaging. 

 

Equipment will be decontaminated and demobilized at the completion of all field activities.  

Large equipment (e.g., soil excavators) will be washed at the truck inspection station as 

necessary. All decontamination waste will be appropriately disposed after proper 

characterization. Truck washing if necessary will be performed over gravel stabilization area at 

the interface of paved and unpaved surfaces. Water produced during equipment washing will be 

released to the pervious sand layer covering the site. If presence of contaminated material is 

suspected based on visual or olfactory indicators, the gravel stabilization pad will be underlain 

by an impermeable minimum 20-mil thick liner, placed so that water produced by equipment 

decontamination is collected over the liner and discharged to a tank. The liquid in the tank will 

be sampled for waste characterization and disposed of accordingly at an off-site appropriate 

disposal facility. Water produced from decontamination of small tools, if suspected to be 

contaminated, will be collected in 55-gallon drums and delivered to an appropriate disposal 

facility.   
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8. HEALTH AND SAFETY REQUIREMENTS FOR 

EXCAVATION ACTIVITIES 

 Obtain Approved Support of Excavation if depth of excavation at a location exceeds 5 feet 

 

 Protect Underground Facilities and Utilities: Code 753 notification will be made by the 

Project Manager (and in consultation with SHSO) to the appropriate One Call Center for 

Utility Mark-Outs  

 

 If excavation is taking place adjacent to an existing structure, the SHSO in consultation with 

a qualified engineer should determine the safe excavation procedures and depth. 

 

 If excavations are near walkways or roadways, guard or warning barriers must be placed to 

alert pedestrians and drivers of the presence of the excavation. 

 

 Atmospheric testing must be conducted in excavations over four feet deep where hazardous 

atmospheres could reasonably be expected to exist (e.g. landfill areas, near hazardous 

substance storage, gas pipelines). Daily logs on air monitoring during excavation activities will 

be prepared and maintained by the Contractor. 

 

 Personnel engaged in excavation activities will use personal protective equipment (PPE) to 

protect against site hazards. Level D protection will be used by Site personnel performing 

excavation activities during the project.  

 

 During all phases of the excavation and demolition activities, airborne dust emissions will be 

controlled. Dust suppression systems will be installed throughout the interior and/or exterior 

work areas to minimize or reduce the generation of visible dust emissions. Engineering 

controls for dust suppression will generally consist of the use of water misting and spraying 

devices. If conditions warrant, a large area mister such as a Dust Boss or equivalent will be 

employed to ensure fugitive emissions are mitigated.  

 

 Please refer to the dust and noise mitigation plans for detailed information about the safety 

requirements for excavation activities. 

 

 Please refer to the project Material Handling Plan for detailed information about handling, 

stating, transporting and disposing the contaminated material. 
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9. CONFINED SPACE ENTRY PROGRAM 

No excavation greater than five (5) is expected for this project. However, if any excavation 

greater than five (5) will be expected, the potential for confined space work will exist. Any and 

all personnel conducting confined space activities will have Confined Space Health and Safety 

Training in accordance with OSHA 1910.146.  

 

Prior to the initiation of a confined space entry, a hazard evaluation of the space shall be 

conducted by the entry supervisor using a test meter such as EntryRAE 4-gas monitor, plus 

photoionization detector or equivalent to determine what chemical and physical hazards are 

present.  This review shall be documented on the entry permit and include, but not be limited to 

the following: 

 Potential for oxygen deficient or enriched atmosphere; 

 Presence of a flammable atmosphere; 

 Presence of toxic air contaminants; 

 Presence of physical hazards; 

 Sources of hazardous energy that must be de-energized to effectively isolate the confined 

space; 

 Other permits, such as hot-work or lockout/tagout, required to control hazards; and  

Acceptable entry conditions 

 

All DiFazio employees performing work in confined spaces will possess OSHA Confined Space 

training. Supervisors who authorize entry into confined spaces and employees who enter 

confined spaces or serve as attendants must have completed the Confined Space Training class. 

 

Potential Hazards for an entrant to a confined space include, but are not limited to: 

 Atmospheric  

Oxygen-Deficient Atmospheres:  A concentration of oxygen in the atmosphere equal to 

or less than 19.5% by volume;  

Flammable Atmospheres: Equal to or greater than ten percent of the lower flammable 

limit (LFL); 

Toxic Atmospheres: Equal to or more than 10 ppm hydrogen sulfide measured as an 

eight-hour time-weighted average. If the presence of other toxic contaminants is 

suspected, specific monitoring programs will be developed.  

 Thermal 

 Lack of oxygen, toxic atmosphere, and respiratory hazards 

 Low ceilings (ergonomics, sharp objects, visual obstructions) 
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 Entrapment 

 Engulfment (liquid/sludge/sewage) and drowning 

 Electrical hazards (live circuits, metal rope around electrical devices) 

 Rusty surfaces (cuts, hides chemicals, poor footing) 

 Insects and animals 

 Presence of corrosive or toxic chemicals. 

 Slips, trips, and falls 

 Falling objects. 

 High noise levels, low visibility, limits to communication, and long distances to exits. 

 Hazard situation by workers performing tasks outside the space (e.g. a generator running near 

the entrance of a confined space causing a buildup of carbon monoxide within the confined 

space) 
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CONFINED SPACE ENTRY PERMIT 
 

PERMIT VALID FOR 8 HOURS ONLY.  ALL PERMIT COPIES MUST REMAIN AT THE SITE UNTIL 

JOB IS COMPLETED. 

Date: Site location /description:    

     

Purpose of entry:       

 

Supervisor (s) in charge of crews 

 

Type of Crew 

 

Telephone # 

 

Communication procedures:   

___________________________________________________________________________________________ 

 

Rescue procedures (telephone number at bottom): 

   _________________________________________________________________________________________ 

 
 

BOLD INDICATES MINIMUM REQUIREMENTS TO COMPLETE AND REVIEW PRIOR TO ENTRY 

Note: For Items that do not apply, enter N/A in the blank. 

REQUIREMENTS 

COMPLETED 

DATE TIME REQUIREMENTS COMPLETED DATE TIME 

Lockout/De-energize/Tagout   Full Body Harness w/"D" Ring   

Line(s) Broken-Capped-Blank   Emergency Escape Retrieval 

Equipment 

  

Purge-Flush and Vent   Lifelines   

Ventilation   Fire Extinguishers   

Secure Area (Post and Flag)   Lighting (Explosive proof)   

Breathing Apparatus   Protective Clothing   

Resuscitator - Inhalator   Respirator(s) (Air Purifying)   

Standby Safety Personnel   Burning and Welding Permit   
 

    Continuous Monitoring:                             Yes               No                                                             

    Periodic Monitoring Frequency: ________________________________ 

Test(s) Permissible entry level  

Percent of oxygen 19.5% TO 23.5%  

Lower flammable limit Under 10%  

Carbon monoxide +35 PPM  

Aromatic Hydrocarbon +1 PPM  *5 PPM  

Hydrogen Cyanide (Skin)    *4 PPM  

Hydrogen Sulfide +10 PPM *15 PPM  

Sulfur Dioxide +2 PPM   *5 PPM  

Ammonia * 35 PPM  

*   Short-term exposure limit:   Employees can work in the area up to 15 minutes. 

+  8 hour Time Weighted Average:  Employees can work in the area 8 hours (longer with appropriate respiratory 

protection).                                         

  REMARKS:  ______________________________________________________________________ 
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CONFINED SPACE ENTRY PERMIT (continued) 

 
 

GAS TESTER NAME & CHECK #:___________________________________________ 

INSTRUCTIONS USED:____________________________________________________ 

MODEL &/OR TYPE:______________________________________________________ 

SERIAL &/OR UNIT #:_____________________________________________________ 

 

 

SAFETY STANDBY IS REQUIRED FOR ALL CONFINED SPACE WORK 

 

        SAFETY STANDBY PERSON(S)     CHECK#                                                                                                                                                                                       

  __________________________________                    _____________________________ 

  __________________________________                    _____________________________ 

  __________________________________                    _____________________________ 

  __________________________________                    _____________________________ 

 

        CONFINED SPACE ENTRANT(S)                                                 CHECK #  

  __________________________________                     _____________________________ 

  __________________________________                     _____________________________ 

  __________________________________                     _____________________________ 

  __________________________________                     _____________________________ 

 

 

SUPERVISOR AUTHORIZATION - ALL CONDITIONS SATISFIED: 

Department or phone number:  _______________________  

 

EMERGENCY CONTACT PHONE NUMBERS: 

 Ambulance: _____________________________  

 Fire:  __________________________________  

 Safety:  ________________________________  

 Gas Coordinator:   ________________________ 
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CONFINED SPACE ATMOSPHERIC TESTING FORM 

 

 

General Description of Space(s) entered                                 Work to be Performed 

 

sampling equipment/entry 

equipment 

authorized entrants authorized attendants 

   

   

   

   

 

Atmospheric Testing Data 

                                                               

Location Tester Date/Time Oxygen LEL H2S Other 

(Specify) 

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

 

 

 

Additional Comments                                             

            

____________________ 

Entry Supervisor   
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CONFINED SPACE IDENTIFICATION AND HAZARD EVALUATION FORM – 

LOCKOUT/TAGOUT 

SECTION 1  Confined Space Location 

Confined Space Identification Number:        

Site:        Date:        

Area:        Responsible IH/SE: (name/signature)        

Bldg. or Grid Number:        Responsible Manager:        

Room:        Org. Number:        

Physical characteristics and configuration of space:        

      

SECTION 2  Confined Space Assessment (Check YES or NO) 

1. Assess if the space meets all of the following criteria to be considered as a confined space. 

  YES NO 

 
a.  Large enough and so configured that employee can bodily enter and perform assigned work; 

     and 
  

 b.  Limited or restricted means for entry or exit; and   

 c.  Not designed for continuous employee occupancy.   

2. Is the space a confined space?   

3. 
Assess if the confined space has one or more of the following characteristics to be considered a permit-required confined space. 

 a.  Contains or potential to contain a hazardous atmosphere (If YES, specify in Section 3);   

 b.  Contains a material that has the potential for engulfing an entrant (If YES, specify in Section 3);   

 
c.  Has an internal configuration such that an entrant could become trapped or asphyxiated (If YES, 

     specify in Section 3); 
  

 d.  Contains any other recognized serious safety or health hazard (If YES, specify in Section 3).   

4. Is the space a permit-required confined space?  (If NO, complete Section 4)   

SECTION 3  Hazard Evaluation Checklist - Check YES, NO, or N/A for existing/potential hazards in this space 

HAZARD YES NO N/A COMMENTS 

1. [O2] below 19.5 or above 23.5%          

2. Combustible atmosphere          

3. Toxic gases/vapors          

4. Dust, fumes, mist          

5. Inert/O2 displacing gases/vapors          
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 HAZARD YES NO N/A COMMENTS 

6. Unfavorable ventilation          

7. Process (specify)                

8. Radiation (specify)           
 

9. Nearby machinery operation          

10. Temperature extremes          

11. Engulfment/entrapment          

12. Tripping/falls          

13. Electrical          

14. Special rescue considerations          

15. Space tied to other areas by lines, tunnels, etc.          

16. Biological          

17. Other (specify) YES NO N/A COMMENTS 

                

                

                

SECTION 4.  Non-Permit Confined Space.  Implement necessary work controls as noted below. For Permit Confined Space, 

see Confined Space Entry permit. 

 

 

 

 

SECTION 5. Describe methods for isolating hazards including any relevant lockout-tagout procedures that should be used to 

isolate the machinery and adjacent equipment (e.g. type and magnitude of energy present in equipment, types of stored energy, 

shutdown instructions, testing procedures, and additional precautions).  

 

 

 

 

 

 

 

 

SECTION 6. Describe appropriate PPE and equipment needed to allow employees to work safely inside the confined space and 

quickly respond to any unsafe conditions. 
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Air Monitoring Log 

Air Monitoring Log 

Project  Date  

Location  Inspector  

Weather  

Time 
PID 

(ppm) 

Dust 

(mg/m
3
) 

Comments 
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10. EMERGENCY INFORMATION 

On-site emergencies can range in intensity from minor to serious conditions.  Various procedures 

for responding to site emergencies are listed in this section.  The HSD or designated SSO is 

responsible for contacting local emergency services in emergency situations (however, others 

must assume this responsibility if the situation warrants).  An injured person shall be 

accompanied by another worker at all times. 

An emergency information sheet containing the hospital location, directions, phone access, and 

emergency service phone numbers shall be posted at each work area during site activities. 

10.1 Emergency Procedures for Contaminated Personnel 

Whenever possible, personnel should be decontaminated before administering first aid.  In the 

Contamination Reduction Zone there will be a separate decontamination line for emergency use 

only in order to reduce the risk of exposure. 

 Skin Contact:  Remove contaminated clothing, wash immediately with water, use 

soap if available. 

 Inhalation:  Remove from contaminated atmosphere; initiate artificial respiration if 

necessary; arrange for emergency transport to hospital. 

 Ingestion:  Remove from contaminated area; do not induce vomiting if the victim is 

unconscious; never induce vomiting when acids, alkalines, or petroleum products are 

suspected. 

 If site personnel have unexplainably collapsed, all personnel must evacuate work 

area.  Rescue personnel must don a level of protection higher than the victim was in 

before evacuating victim from work area.  Confined space rescue always requires 

Level B protection.  No one will re-enter the work area until the cause has been 

determined and the Site Safety Officer has determined that the area is safe to re-enter. 
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 In case of fire, all personnel must evacuate work area and the SSO will contact local 

fire department. 

10.2 Physical Injuries 

Basic first aid supplies (bandages, gauze, tape, etc.) are located in the first aid kit.  The first aid 

kit is located in the Support Zone and/or in a designated site vehicle. 

10.3 Site Emergencies 

Horn blasts will be used as emergency signals.  Two horn blasts indicate an injury has occurred.  

Three horn blasts followed by a continuous blast indicates that all personnel in the Exclusion 

Zone must immediately evacuate.  Personnel will move to the predesignated, safe reassembly 

points.  On-site activities will stop until the added risk is removed or minimized.  Do not walk 

through a vapor cloud to go to the safe area. 

10.4 Safety Equipment 

Safety and personal protective equipment will be kept in a dry and sanitary condition in a 

designated area in the support zone or designated site vehicle.  The safety equipment available 

on-site is as follows:  respiratory equipment, hard hats, tyvek coveralls, safety glasses, gloves, 

boots, emergency eyewash, fire extinguisher, first aid kit, first aid manual, potable drinking 

water, portable radios, log books to record readings, and absorbent materials. 

10.5 Spill Containment 

In the event that on-site work results in the accidental spill or release of oil or hazardous 

materials, containment to the extent possible will be required by on-site personnel (in proper 

PPE).  Containment should include the use of absorbent pads or materials, disking with soils, 

covering and/or diverting spills from sewers, drains, surface water bodies, etc.  For spills that 

cannot be controlled by on-site personnel or are above the reportable quantities, the H&S Manager 

or designee will secure the area and notify the State Police, and the State Emergency Response 

Coordinator. 
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11. HEAT STRESS 

11.1 Symptoms and Remedies 

The personnel should be trained to the signs and symptoms of heat stress. Acclimatization and frequent 

rest periods must be established for conducting activities where heat stress may occur.  

Symptoms of heat stress and appropriate responses include: 

 Heat Rash - redness of skin.  Remedy - frequent rest and change of clothing. 

 Heat Cramp - painful muscle spasms in hands feet, and/or abdomen.  

Remedy - administer lightly salted water (1/4 teaspoon per gallon) orally unless there 

are medical restrictions. 

 Heat Exhaustion - clammy, moist, pale skin, dizziness, nausea rapid pulse, fainting.  

Remedy - remove to cooler area and administer fluids orally or have physician 

administer saline solution intravenously. 

 Heat Stroke - hot dry skin; red, spotted or bluish; high body temperature of 104ºF, 

mental confusion, loss of consciousness, convulsions or coma.  

Remedy - immediately cool victim by immersion in cool water.  Wrap in wet sheet 

while fanning, sponge with cool liquid.  While fanning, treat for shock.  Call for an 

ambulance.  DO NOT DELAY TREATMENT.  COOL BODY WHILE AWAITING 

AMBULANCE. 

11.2 Precautions 

Precautions to take to reduce the possibility of heat stress include the following: 

 Avoid caffeine and alcohol both during work hours and 24 hours before on-site 

activity. 

 Drink water before feeling thirsty. 

 Watch for signs and symptoms of heat stress. 

 Rest in cool/dry areas, such as air-conditioned vehicle or building or in the shade. 

 Use cooling devices such as water sprays or fans to cool off. 
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12. COLD STRESS 

12.1 Symptoms 

The personnel should be trained to the signs and symptoms of cold stress. Cold stress symptoms may 

include any or all of the following: 

 Excessive fatigue 

 Irritability 

 Euphoria 

 Drowsiness 

 Uncontrollable shivering 

 Frost nip 

Medical assistance is necessary if these symptoms persist. 

12.2 Treatment 

Cold Stress and Frostbite Emergency Care 

 Remove the patient to a warm, dry place. 

 If clothing is wet, remove and replace with dry clothing. 

 Keep patient warm.  Rewarming of the patient should be gradual to avoid heat stroke 

symptoms. 

 Dehydration, or the loss of body fluids may result in cold injury due to a significant 

change in blood flow to the extremities.  If patient is conscious and alert, warm sweet 

drinks should be provided. 

 Extremities affected by frostbite should be gradually warmed up and returned to 

normal temperature.  Moist compresses should be applied; begin with luke warm 

compresses and slowly increase the temperature as changes in skin temperature are 

detected. 
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 Keep patient warm and calm; remove to a medical facility as soon as possible. 

12.3 Prevention 

 Dress according to the weather conditions and alternate frequently between work and 

breaks according to the weather conditions. 

 Take breaks in heated shelters at frequent intervals when working in temperatures 

below 20ºF, including wind chill. 

 Remove outer layer of clothing when entering the shelter.  Loosen other layers to 

allow sweat to evaporate. 

 Drink warm, sweet liquids or soups to reduce possibility of cold injury.  Avoid 

caffeine and alcohol. 
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13. HEALTH AND SAFETY PROGRAM COMPONENTS 

13.1 Medical Surveillance 

All project personnel who work at hazardous waste operations participate in the company 

medical surveillance program.  This program tracks the physical condition of employees in 

compliance with OSHA regulations.  Medical examinations and consultations are completed for 

all employees prior to assignment, annually, upon termination, and in the event of injury and/or 

illness resulting from exposure at a work site. 

13.2 Training 

All project personnel have completed a minimum of 40 hours of hazardous waste activity 

instruction plus a minimum of three days of field training under the direct supervision of a 

trained, experienced person.  Project personnel also receive 8 hours of annual refresher training.  

Site Managers and Supervisors receive an additional 8 hours of supervisory training. All training 

meets the requirements of 29 CFR 1910.120. 

13.3 Authorization 

All employees shall acknowledge and comply with the policies and procedures established in 

this Health and Safety Plan. 

If any site worker performs work in an unsafe manner and/or in violation of Federal, state, or 

local regulations, notify the Site Safety Officer and/or the Project Manager.  The Project 

Manager is responsible to notify the client so that appropriate actions are taken. 
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14. HEALTH AND SAFETY PLAN AGREEMENT 

This agreement must be signed by all workers, subcontractors, and visitors before conducting 

contaminated soil intrusive activities at this site and/or entering the exclusion or decontamination 

zones. 

1. I have read this Health and Safety Plan and I understand the requirements of the Plan. 

2. I will conduct work at this site in accordance with the requirements of the Health and 

Safety Plan. 

 

Signature  Date  Company 

Signature  Date  Company 

Signature  Date  Company 

Signature  Date  Company 

Signature  Date  Company 

Signature  Date  Company 

Signature  Date  Company 

Signature  Date  Company 

Signature  Date  Company 
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APPENDICES TO  

HEALTH AND SAFETY PLAN 
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Safety Data Sheet 
 

Material Name: Gasoline All Grades 
 

SDS No. 9950
US GHS 

Synonyms: Hess Conventional (Oxygenated and Non-oxygenated) Gasoline; Reformulated Gasoline (RFG); 
Reformulated Gasoline Blendstock for Oxygenate Blending (RBOB); Unleaded Motor or Automotive Gasoline 
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* * *  Section 1 - Product and Company Identification  * * * 

Manufacturer Information 
Hess Corporation Phone: 732-750-6000 Corporate EHS 

1 Hess Plaza Emergency # 800-424-9300 CHEMTREC 

Woodbridge, NJ  07095-0961 www.hess.com (Environment, Health, Safety Internet Website) 

  

 

* * *  Section 2 - Hazards Identification  * * * 

GHS Classification: 
Flammable Liquid - Category 2 

Skin Corrosion/Irritation - Category 2 

Germ Cell Mutagenicity - Category 1B 

Carcinogenicity - Category 1B 

Toxic to Reproduction - Category 1A 

Specific Target Organ Toxicity (Single Exposure) - Category 3 (respiratory irritation, narcosis) 

Specific Target Organ Toxicity (Repeat Exposure) - Category 1 (liver, kidneys, bladder, blood, bone marrow, 

nervous system) 

Aspiration Hazard - Category 1 

Hazardous to the Aquatic Environment – Acute Hazard - Category 3 

GHS LABEL ELEMENTS 

Symbol(s) 

 

Signal Word 
DANGER 

Hazard Statements 
Highly flammable liquid and vapour. 

Causes skin irritation. 

May cause genetic defects. 

May cause cancer.  

May damage fertility or the unborn child. 

May cause respiratory irritation. 

May cause drowsiness or dizziness. 

Causes damage to organs (liver, kidneys, bladder, blood, bone marrow, nervous system) through prolonged or 

repeated exposure. 

May be fatal if swallowed and enters airways. 

Harmful to aquatic life.  

http://www.hess.com/


 
Safety Data Sheet 

Material Name: Gasoline All Grades SDS No. 9950
 

____________________________________________________________ 
Page 2 of 16 Revision Date 8/30/12 

 

 

Precautionary Statements 
Prevention 

Keep away from heat/sparks/open flames/hot surfaces. No smoking 

Keep container tightly closed. 

Ground/bond container and receiving equipment. 

Use explosion-proof electrical/ventilating/lighting/equipment. 

Use only non-sparking tools. 

Take precautionary measures against static discharge. 

Wear protective gloves/protective clothing/eye protection/face protection. 

Wash hands and forearms thoroughly after handling. 

Obtain special instructions before use. 

Do not handle until all safety precautions have been read and understood. 

Do not breathe mist/vapours/spray. 

Use only outdoors or in well-ventilated area. 

Do not eat, drink or smoke when using this product. 

Avoid release to the environment. 

 

Response 

In case of fire: Use water spray, fog, dry chemical fire extinguishers or hand held fire extinguisher. 

IF ON SKIN (or hair): Wash with plenty of soap and water. Remove/Take off immediately all contaminated 

clothing and wash before reuse. If skin irritation occurs, get medical advice/attention. 

IF exposed or concerned: Get medical advice/attention. 

IF INHALED: Remove victim to fresh air and keep at rest in a position comfortable for breathing. Call a poison 

center or doctor/physician if you feel unwell. 

Get medical advice/attention if you feel unwell. 

IF SWALLOWED: Immediately call a POISON CENTER or doctor/physician. Do not induce vomiting. 

 

Storage 

Store in a well-ventilated place. 

Keep cool. Keep container tightly closed. 

Store locked up. 

 

Disposal 

Dispose of contents/container in accordance with local/regional/national/international regulations. 

* * *  Section 3 - Composition / Information on Ingredients  * * * 
 

CAS # Component Percent

86290-81-5 Gasoline, motor fuel 100 

108-88-3 Toluene 1-25 

106-97-8 Butane <10 

1330-20-7 Xylenes (o-, m-, p- isomers) 1-15 

95-63-6 Benzene, 1,2,4-trimethyl- <6 

64-17-5 Ethyl alcohol 0-10 

100-41-4 Ethylbenzene <3 

71-43-2 Benzene 0.1-4.9 
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110-54-3 Hexane 0.5-4 

 

A complex blend of petroleum-derived normal and branched-chain alkane, cycloalkane, alkene, and aromatic 

hydrocarbons. May contain antioxidant and multifunctional additives. Non-oxygenated Conventional Gasoline and 

RBOB do not have oxygenates (Ethanol). Oxygenated Conventional and Reformulated Gasoline will have 

oxygenates for octane enhancement or as legally required. 

* * *  Section 4 - First Aid Measures  * * * 

First Aid:  Eyes 
In case of contact with eyes, immediately flush with clean, low-pressure water for at least 15 min. Hold eyelids 

open to ensure adequate flushing. Seek medical attention. 

First Aid:  Skin 
Remove contaminated clothing. Wash contaminated areas thoroughly with soap and water or with waterless hand 

cleanser. Obtain medical attention if irritation or redness develops. 

First Aid:  Ingestion 
DO NOT INDUCE VOMITING. Do not give liquids. Obtain immediate medical attention. If spontaneous vomiting 

occurs, lean victim forward to reduce the risk of aspiration. Monitor for breathing difficulties. Small amounts of 

material which enter the mouth should be rinsed out until the taste is dissipated. 

First Aid:  Inhalation 
Remove person to fresh air. If person is not breathing, provide artificial respiration. If necessary, provide 

additional oxygen once breathing is restored if trained to do so. Seek medical attention immediately. 

* * *  Section 5 - Fire Fighting Measures  * * * 

General Fire Hazards 
See Section 9 for Flammability Properties. 

Vapors may be ignited rapidly when exposed to heat, spark, open flame or other source of ignition. Flowing 

product may be ignited by self-generated static electricity. When mixed with air and exposed to an ignition source, 

flammable vapors can burn in the open or explode in confined spaces. Being heavier than air, vapors may travel 

long distances to an ignition source and flash back. Runoff to sewer may cause fire or explosion hazard. 

Hazardous Combustion Products 
Carbon monoxide, carbon dioxide and non-combusted hydrocarbons (smoke). Contact with nitric and sulfuric 

acids will form nitrocresols that can decompose violently. 

Extinguishing Media 
SMALL FIRES: Any extinguisher suitable for Class B fires, dry chemical, CO2, water spray, fire fighting foam, or 

gaseous extinguishing agent. 

LARGE FIRES: Water spray, fog or fire fighting foam. Water may be ineffective for fighting the fire, but may be 

used to cool fire-exposed containers. 

 

Firefighting foam suitable for polar solvents is recommended for fuel with greater than 10% oxygenate 

concentration. 

Unsuitable Extinguishing Media 
None 
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Fire Fighting Equipment/Instructions 
Small fires in the incipient (beginning) stage may typically be extinguished using handheld portable fire 

extinguishers and other fire fighting equipment. Firefighting activities that may result in potential exposure to high 

heat, smoke or toxic by-products of combustion should require NIOSH/MSHA- approved pressure-demand self-

contained breathing apparatus with full facepiece and full protective clothing. Isolate area around container 

involved in fire. Cool tanks, shells, and containers exposed to fire and excessive heat with water. For massive 

fires the use of unmanned hose holders or monitor nozzles may be advantageous to further minimize personnel 

exposure. Major fires may require withdrawal, allowing the tank to burn. Large storage tank fires typically require 

specially trained personnel and equipment to extinguish the fire, often including the need for properly applied fire 

fighting foam. 

* * *  Section 6 - Accidental Release Measures  * * * 

Recovery and Neutralization 
Carefully contain and stop the source of the spill, if safe to do so. 

Materials and Methods for Clean-Up 
Take up with sand or other oil absorbing materials. Carefully shovel, scoop or sweep up into a waste container for 

reclamation or disposal. Caution, flammable vapors may accumulate in closed containers. 

Emergency Measures 
Evacuate nonessential personnel and remove or secure all ignition sources. Consider wind direction; stay upwind 

and uphill, if possible. Evaluate the direction of product travel, diking, sewers, etc. to confirm spill areas. Spills 

may infiltrate subsurface soil and groundwater; professional assistance may be necessary to determine the extent 

of subsurface impact. 

Personal Precautions and Protective Equipment 
Response and clean-up crews must be properly trained and must utilize proper protective equipment (see Section 

8). 

Environmental Precautions 
Protect bodies of water by diking, absorbents, or absorbent boom, if possible. Do not flush down sewer or 

drainage systems, unless system is designed and permitted to handle such material. The use of fire fighting foam 

may be useful in certain situations to reduce vapors. The proper use of water spray may effectively disperse 

product vapors or the liquid itself, preventing contact with ignition sources or areas/equipment that require 

protection. 

Prevention of Secondary Hazards 
None 

* * *  Section 7 - Handling and Storage  * * * 

Handling Procedures 
USE ONLY AS A MOTOR FUEL.  

DO NOT SIPHON BY MOUTH 

 

Handle as a flammable liquid. Keep away from heat, sparks, and open flame! Electrical equipment should be 

approved for classified area. Bond and ground containers during product transfer to reduce the possibility of 

static-initiated fire or explosion.  
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Special slow load procedures for "switch loading" must be followed to avoid the static ignition hazard that can 

exist when higher flash point material (such as fuel oil) is loaded into tanks previously containing low flash point 

products (such as this product) - see API Publication 2003, "Protection Against Ignitions Arising Out Of Static, 

Lightning and Stray Currents." 

Storage Procedures 
Keep away from flame, sparks, excessive temperatures and open flame. Use approved vented containers. Keep 

containers closed and clearly labeled. Empty product containers or vessels may contain explosive vapors. Do not 

pressurize, cut, heat, weld or expose such containers to sources of ignition. 

 

Store in a well-ventilated area. This storage area should comply with NFPA 30 "Flammable and Combustible 

Liquid Code". Avoid storage near incompatible materials. The cleaning of tanks previously containing this product 

should follow API Recommended Practice (RP) 2013 "Cleaning Mobile Tanks In Flammable and Combustible 

Liquid Service" and API RP 2015 "Cleaning Petroleum Storage Tanks". 

Incompatibilities 
Keep away from strong oxidizers. 

* * *  Section 8 - Exposure Controls / Personal Protection  * * * 

Component Exposure Limits 

Gasoline, motor fuel  (86290-81-5) 

ACGIH: 300 ppm TWA 

500 ppm STEL 

  

Toluene  (108-88-3) 

ACGIH: 20 ppm TWA 

OSHA: 200 ppm TWA; 375 mg/m3 TWA 

150 ppm STEL; 560 mg/m3 STEL 

NIOSH: 100 ppm TWA; 375 mg/m3 TWA 

150 ppm STEL; 560 mg/m3 STEL 

  

Butane  (106-97-8) 

ACGIH: 1000 ppm TWA (listed under Aliphatic hydrocarbon gases: Alkane C1-4) 

OSHA: 800 ppm TWA; 1900 mg/m3 TWA 

NIOSH: 800 ppm TWA; 1900 mg/m3 TWA 

  

Xylenes (o-, m-, p- isomers)  (1330-20-7) 

ACGIH: 100 ppm TWA 

150 ppm STEL 

OSHA: 100 ppm TWA; 435 mg/m3 TWA 

150 ppm STEL; 655 mg/m3 STEL 

  

Benzene, 1,2,4-trimethyl-  (95-63-6) 

NIOSH: 25 ppm TWA; 125 mg/m3 TWA 

  

Ethyl alcohol  (64-17-5) 

ACGIH: 1000 ppm STEL 

OSHA: 1000 ppm TWA; 1900 mg/m3 TWA 

NIOSH: 1000 ppm TWA; 1900 mg/m3 TWA 
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Ethylbenzene  (100-41-4) 

ACGIH: 20 ppm TWA 

OSHA: 100 ppm TWA; 435 mg/m3 TWA 

125 ppm STEL; 545 mg/m3 STEL 

NIOSH: 100 ppm TWA; 435 mg/m3 TWA 

125 ppm STEL; 545 mg/m3 STEL 

  

Benzene  (71-43-2) 

ACGIH: 0.5 ppm TWA 

2.5 ppm STEL 

Skin - potential significant contribution to overall exposure by the cutaneous route 

OSHA: 5 ppm STEL (Cancer hazard, Flammable, See 29 CFR 1910.1028, 15 min); 0.5 ppm Action 

Level; 1 ppm TWA 

NIOSH: 0.1 ppm TWA 

1 ppm STEL 

  

Hexane  (110-54-3) 

ACGIH: 50 ppm TWA 

Skin - potential significant contribution to overall exposure by the cutaneous route 

OSHA: 500 ppm TWA; 1800 mg/m3 TWA 

NIOSH: 50 ppm TWA; 180 mg/m3 TWA 

  

Engineering Measures 
Use adequate ventilation to keep vapor concentrations of this product below occupational exposure and 

flammability limits, particularly in confined spaces. 

Personal Protective Equipment:  Respiratory 
A NIOSH/MSHA-approved air-purifying respirator with organic vapor cartridges or canister may be permissible 

under certain circumstances where airborne concentrations are or may be expected to exceed exposure limits or 

for odor or irritation. Protection provided by air-purifying respirators is limited.  

 

Use a positive pressure, air-supplied respirator if there is a potential for uncontrolled release, exposure levels are 

not known, in oxygen-deficient atmospheres, or any other circumstance where an air-purifying respirator may not 

provide adequate protection. 

Personal Protective Equipment: Hands 
Gloves constructed of nitrile, neoprene, or PVC are recommended. 

PERSONAL PROTECTIVE EQUIPMENT 

Personal Protective Equipment:  Eyes 
Safety glasses or goggles are recommended where there is a possibility of splashing or spraying. 

Personal Protective Equipment:  Skin and Body 
Chemical protective clothing such as of E.I. DuPont TyChem®, Saranex® or equivalent recommended based on 

degree of exposure. Note: The resistance of specific material may vary from product to product as well as with 

degree of exposure. Consult manufacturer specifications for further information. 
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* * *  Section 9 - Physical & Chemical Properties  * * * 
 

Appearance:  Translucent, straw-colored or 

light yellow 

Odor:  Strong, characteristic aromatic 

hydrocarbon odor. Sweet-ether 

like  

Physical State:  Liquid pH:  ND 

Vapor Pressure:  6.4 - 15 RVP @ 100 °F (38 °C) 

(275-475 mm Hg @ 68 °F (20 

°C) 

Vapor Density:  AP 3-4 

Boiling Point:  85-437 °F (39-200 °C) Melting Point:  ND 

Solubility (H2O):  Negligible to Slight Specific Gravity:  0.70-0.78 

Evaporation Rate:  10-11 VOC:  ND 

Percent Volatile:  100% Octanol/H2O Coeff.:  ND 

Flash Point: -45 °F (-43 °C)  Flash Point Method: PMCC 

Upper Flammability Limit 

(UFL): 

7.6% Lower Flammability Limit 

(LFL): 

1.4% 

Burning Rate: ND Auto Ignition: >530°F (>280°C) 

 

* * *  Section 10 - Chemical Stability & Reactivity Information  * * * 

Chemical Stability 
This is a stable material. 

Hazardous Reaction Potential 
Will not occur. 

Conditions to Avoid 
Avoid high temperatures, open flames, sparks, welding, smoking and other ignition sources. 

Incompatible Products 
Keep away from strong oxidizers. 

Hazardous Decomposition Products 
Carbon monoxide, carbon dioxide and non-combusted hydrocarbons (smoke). Contact with nitric and sulfuric 

acids will form nitrocresols that can decompose violently. 

* * *  Section 11 - Toxicological Information  * * * 

Acute Toxicity 

A: General Product Information 

Harmful if swallowed. 

B: Component Analysis - LD50/LC50 

Gasoline, motor fuel (86290-81-5) 

Inhalation LC50 Rat >5.2 mg/L 4 h; Oral LD50 Rat 14000 mg/kg; Dermal LD50 Rabbit >2000 mg/kg 

  

Toluene (108-88-3) 

Inhalation LC50 Rat 12.5 mg/L 4 h; Inhalation LC50 Rat >26700 ppm 1 h; Oral LD50 Rat 636 mg/kg; Dermal 

LD50 Rabbit 8390 mg/kg; Dermal LD50 Rat 12124 mg/kg 

  

Butane (106-97-8) 

Inhalation LC50 Rat 658 mg/L 4 h 
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Xylenes (o-, m-, p- isomers) (1330-20-7) 

Inhalation LC50 Rat 5000 ppm 4 h; Inhalation LC50 Rat 47635 mg/L 4 h; Oral LD50 Rat 4300 mg/kg; Dermal 

LD50 Rabbit >1700 mg/kg 

  

Benzene, 1,2,4-trimethyl- (95-63-6) 

Inhalation LC50 Rat 18 g/m3 4 h; Oral LD50 Rat 3400 mg/kg; Dermal LD50 Rabbit >3160 mg/kg 

  

Ethyl alcohol (64-17-5) 

Oral LD50 Rat 7060 mg/kg; Inhalation LC50 Rat 124.7 mg/L 4 h 

  

Ethylbenzene (100-41-4) 

Inhalation LC50 Rat 17.2 mg/L 4 h; Oral LD50 Rat 3500 mg/kg; Dermal LD50 Rabbit 15354 mg/kg 

  

Benzene (71-43-2) 

Inhalation LC50 Rat 13050-14380 ppm 4 h; Oral LD50 Rat 1800 mg/kg 

  

Hexane (110-54-3) 

Inhalation LC50 Rat 48000 ppm 4 h; Oral LD50 Rat 25 g/kg; Dermal LD50 Rabbit 3000 mg/kg 

  

Potential Health Effects: Skin Corrosion Property/Stimulativeness 
Practically non-toxic if absorbed following acute (single) exposure. May cause skin irritation with prolonged or 

repeated contact. Liquid may be absorbed through the skin in toxic amounts if large areas of skin are repeatedly 

exposed. 

Potential Health Effects: Eye Critical Damage/ Stimulativeness 
Moderate irritant. Contact with liquid or vapor may cause irritation. 

Potential Health Effects: Ingestion 
Ingestion may cause gastrointestinal disturbances, including irritation, nausea, vomiting and diarrhea, and central 

nervous system (brain) effects similar to alcohol intoxication. In severe cases, tremors, convulsions, loss of 

consciousness, coma, respiratory arrest, and death may occur. 

Potential Health Effects: Inhalation 
Excessive exposure may cause irritations to the nose, throat, lungs and respiratory tract. Central nervous system 

(brain) effects may include headache, dizziness, loss of balance and coordination, unconsciousness, coma, 

respiratory failure, and death.  

 

WARNING: the burning of any hydrocarbon as a fuel in an area without adequate ventilation may result in 

hazardous levels of combustion products, including carbon monoxide, and inadequate oxygen levels, which may 

cause unconsciousness, suffocation, and death. 

Respiratory Organs Sensitization/Skin Sensitization 
This product is not reported to have any skin sensitization effects. 

Generative Cell Mutagenicity 
This product may cause genetic defects. 

Carcinogenicity 

A: General Product Information 

May cause cancer. 
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IARC has determined that gasoline and gasoline exhaust are possibly carcinogenic in humans. Inhalation 

exposure to completely vaporized unleaded gasoline caused kidney cancers in male rats and liver tumors in 

female mice. The U.S. EPA has determined that the male kidney tumors are species-specific and are irrelevant 

for human health risk assessment. The significance of the tumors seen in female mice is not known. Exposure to 

light hydrocarbons in the same boiling range as this product has been associated in animal studies with effects to 

the central and peripheral nervous systems, liver, and kidneys. The significance of these animal models to predict 

similar human response to gasoline is uncertain. 

 

This product contains benzene. Human health studies indicate that prolonged and/or repeated overexposure to 

benzene may cause damage to the blood-forming system (particularly bone marrow), and serious blood disorders 

such as aplastic anemia and leukemia. Benzene is listed as a human carcinogen by the NTP, IARC, OSHA and 

ACGIH. 

 

B: Component Carcinogenicity 

Gasoline, motor fuel  (86290-81-5) 

ACGIH: A3 - Confirmed Animal Carcinogen with Unknown Relevance to Humans 

  

Toluene  (108-88-3) 

ACGIH: A4 - Not Classifiable as a Human Carcinogen 

IARC: Monograph 71 [1999]; Monograph 47 [1989] (Group 3 (not classifiable)) 

  

Xylenes (o-, m-, p- isomers)  (1330-20-7) 

ACGIH: A4 - Not Classifiable as a Human Carcinogen 

IARC: Monograph 71 [1999]; Monograph 47 [1989] (Group 3 (not classifiable)) 

  

Ethyl alcohol  (64-17-5) 

ACGIH: A3 - Confirmed Animal Carcinogen with Unknown Relevance to Humans 

IARC: Monograph 100E [in preparation] (in alcoholic beverages); Monograph 96 [2010] (in alcoholic 

beverages) (Group 1 (carcinogenic to humans)) 

  

Ethylbenzene  (100-41-4) 

ACGIH: A3 - Confirmed Animal Carcinogen with Unknown Relevance to Humans 

IARC: Monograph 77 [2000] (Group 2B (possibly carcinogenic to humans)) 

  

Benzene  (71-43-2) 

ACGIH: A1 - Confirmed Human Carcinogen 

OSHA: 5 ppm STEL (Cancer hazard, Flammable, See 29 CFR 1910.1028, 15 min); 0.5 ppm Action 

Level; 1 ppm TWA 

NIOSH: potential occupational carcinogen 

NTP: Known Human Carcinogen (Select Carcinogen) 

IARC: Monograph 100F [in preparation]; Supplement 7 [1987]; Monograph 29 [1982] (Group 1 

(carcinogenic to humans)) 

  

Reproductive Toxicity 
This product is suspected of damaging fertility or the unborn child. 

Specified Target Organ General Toxicity: Single Exposure 
This product may cause drowsiness or dizziness. 
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Specified Target Organ General Toxicity: Repeated Exposure 
This product causes damage to organs through prolonged or repeated exposure. 

Aspiration Respiratory Organs Hazard 
The major health threat of ingestion occurs from the danger of aspiration (breathing) of liquid drops into the lungs, 

particularly from vomiting. Aspiration may result in chemical pneumonia (fluid in the lungs), severe lung damage, 

respiratory failure and even death. 

* * *  Section 12 - Ecological Information  * * * 

Ecotoxicity 

A: General Product Information 

Very toxic to aquatic life with long lasting effects. Keep out of sewers, drainage areas and waterways. Report 

spills and releases, as applicable, under Federal and State regulations. 

B: Component Analysis - Ecotoxicity - Aquatic Toxicity 

Gasoline, motor fuel  (86290-81-5) 

Test & Species  Conditions 

96 Hr LC50 Alburnus alburnus  119 mg/L [static]   

96 Hr LC50 Cyprinodon variegatus  82 mg/L [static]   

72 Hr EC50 Pseudokirchneriella 

subcapitata  

56 mg/L   

24 Hr EC50 Daphnia magna  170 mg/L   

 

Toluene (108-88-3) 

Test & Species  Conditions 

96 Hr LC50 Pimephales promelas  15.22-19.05 mg/L 
[flow-through] 

1 day old  

96 Hr LC50 Pimephales promelas  12.6 mg/L [static]  
96 Hr LC50 Oncorhynchus mykiss  5.89-7.81 mg/L 

[flow-through] 
 

96 Hr LC50 Oncorhynchus mykiss  14.1-17.16 mg/L 
[static] 

 

96 Hr LC50 Oncorhynchus mykiss  5.8 mg/L [semi-
static] 

 

96 Hr LC50 Lepomis macrochirus  11.0-15.0 mg/L 
[static] 

 

96 Hr LC50 Oryzias latipes  54 mg/L [static]   
96 Hr LC50 Poecilia reticulata  28.2 mg/L [semi-

static] 
 

96 Hr LC50 Poecilia reticulata  50.87-70.34 mg/L 
[static] 

 

96 Hr EC50 Pseudokirchneriella 
subcapitata  

>433 mg/L   

72 Hr EC50 Pseudokirchneriella 
subcapitata  

12.5 mg/L [static]  

48 Hr EC50 Daphnia magna  5.46 - 9.83 mg/L 
[Static] 

 

48 Hr EC50 Daphnia magna  11.5 mg/L  

 

Xylenes (o-, m-, p- isomers) (1330-20-7) 

Test & Species  Conditions 

96 Hr LC50 Pimephales promelas  13.4 mg/L [flow-
through] 
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96 Hr LC50 Oncorhynchus mykiss  2.661-4.093 mg/L 
[static] 

 

96 Hr LC50 Oncorhynchus mykiss  13.5-17.3 mg/L  

96 Hr LC50 Lepomis macrochirus  13.1-16.5 mg/L 
[flow-through] 

 

96 Hr LC50 Lepomis macrochirus  19 mg/L   

96 Hr LC50 Lepomis macrochirus  7.711-9.591 mg/L 
[static] 

 

96 Hr LC50 Pimephales promelas  23.53-29.97 mg/L 
[static] 

 

96 Hr LC50 Cyprinus carpio  780 mg/L [semi-
static]  

 

96 Hr LC50 Cyprinus carpio  >780 mg/L   

96 Hr LC50 Poecilia reticulata  30.26-40.75 mg/L 
[static] 

 

48 Hr EC50 water flea  3.82 mg/L  

48 Hr LC50 Gammarus lacustris 0.6 mg/L  

 

Benzene, 1,2,4-trimethyl- (95-63-6) 

Test & Species  Conditions 

96 Hr LC50 Pimephales promelas  7.19-8.28 mg/L 
[flow-through] 

 

48 Hr EC50 Daphnia magna  6.14 mg/L  

 

Ethyl alcohol (64-17-5) 

Test & Species  Conditions 

96 Hr LC50 Oncorhynchus mykiss  12.0 - 16.0 mL/L 
[static] 

 

96 Hr LC50 Pimephales promelas  >100 mg/L [static]   

96 Hr LC50 Pimephales promelas  13400 - 15100 mg/L 
[flow-through]  

 

48 Hr LC50 Daphnia magna  9268 - 14221 mg/L   

24 Hr EC50 Daphnia magna  10800 mg/L   

48 Hr EC50 Daphnia magna  2 mg/L [Static]   

 

Ethylbenzene (100-41-4) 

Test & Species  Conditions 

96 Hr LC50 Oncorhynchus mykiss  11.0-18.0 mg/L 
[static] 

 

96 Hr LC50 Oncorhynchus mykiss  4.2 mg/L [semi-
static] 

 

96 Hr LC50 Pimephales promelas  7.55-11 mg/L [flow-
through] 

 

96 Hr LC50 Lepomis macrochirus  32 mg/L [static]   

96 Hr LC50 Pimephales promelas  9.1-15.6 mg/L 
[static] 

 

96 Hr LC50 Poecilia reticulata  9.6 mg/L [static]  

72 Hr EC50 Pseudokirchneriella 
subcapitata  

4.6 mg/L  

96 Hr EC50 Pseudokirchneriella 
subcapitata  

>438 mg/L   

72 Hr EC50 Pseudokirchneriella 
subcapitata  

2.6 - 11.3 mg/L 
[static] 
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96 Hr EC50 Pseudokirchneriella 
subcapitata  

1.7 - 7.6 mg/L 
[static] 

 

48 Hr EC50 Daphnia magna  1.8 - 2.4 mg/L  

 

Benzene (71-43-2) 

Test & Species  Conditions 

96 Hr LC50 Pimephales promelas  10.7-14.7 mg/L 
[flow-through] 

 

96 Hr LC50 Oncorhynchus mykiss  5.3 mg/L [flow-
through] 

 

96 Hr LC50 Lepomis macrochirus  22.49 mg/L [static]  

96 Hr LC50 Poecilia reticulata  28.6 mg/L [static]  

96 Hr LC50 Pimephales promelas  22330-41160 µg/L 
[static]  

 

96 Hr LC50 Lepomis macrochirus  70000-142000 µg/L 
[static]  

 

72 Hr EC50 Pseudokirchneriella 
subcapitata  

29 mg/L   

48 Hr EC50 Daphnia magna  8.76 - 15.6 mg/L 
[Static] 

 

48 Hr EC50 Daphnia magna  10 mg/L   

 
Hexane (110-54-3) 

Test & Species  Conditions 

96 Hr LC50 Pimephales promelas  2.1-2.98 mg/L [flow-
through] 

 

24 Hr EC50 Daphnia magna  >1000 mg/L   

 

Persistence/Degradability 
No information available. 

Bioaccumulation 
No information available. 

Mobility in Soil 
No information available. 

* * *  Section 13 - Disposal Considerations  * * * 

Waste Disposal Instructions 
See Section 7 for Handling Procedures.  See Section 8 for Personal Protective Equipment recommendations. 

Disposal of Contaminated Containers or Packaging 
Dispose of contents/container in accordance with local/regional/national/international regulations. 
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* * *  Section 14 - Transportation Information  * * * 

Component Marine Pollutants 

This material contains one or more of the following chemicals required by US DOT to be identified as marine 

pollutants. 

Component CAS #  

Gasoline, motor fuel 86290-81-5 DOT regulated marine pollutant 

 

DOT Information 
Shipping Name: Gasoline   

UN #: 1203  Hazard Class: 3  Packing Group: II 

Placard: 

 
 

* * *  Section 15 - Regulatory Information  * * * 

Regulatory Information 
 

A: Component Analysis 

This material contains one or more of the following chemicals required to be identified under SARA Section 302 

(40 CFR 355 Appendix A), SARA Section 313 (40 CFR 372.65) and/or CERCLA (40 CFR 302.4). 

Toluene  (108-88-3) 

SARA 313: 1.0 % de minimis concentration 

CERCLA: 1000 lb final RQ; 454 kg final RQ 

  

Xylenes (o-, m-, p- isomers)  (1330-20-7) 

SARA 313: 1.0 % de minimis concentration 

CERCLA: 100 lb final RQ; 45.4 kg final RQ 

  

Benzene, 1,2,4-trimethyl-  (95-63-6) 

SARA 313: 1.0 % de minimis concentration 

  

Ethylbenzene  (100-41-4) 

SARA 313: 0.1 % de minimis concentration 

CERCLA: 1000 lb final RQ; 454 kg final RQ 

  

Benzene  (71-43-2) 

SARA 313: 0.1 % de minimis concentration 

CERCLA: 10 lb final RQ (received an adjusted RQ of 10 lbs based on potential carcinogenicity in an 

August 14, 1989 final rule); 4.54 kg final RQ (received an adjusted RQ of 10 lbs based on 

potential carcinogenicity in an August 14, 1989 final rule) 
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Hexane  (110-54-3) 

SARA 313: 1.0 % de minimis concentration 

CERCLA: 5000 lb final RQ; 2270 kg final RQ 

  

SARA Section 311/312 – Hazard Classes 

Acute Health Chronic Health Fire Sudden Release of Pressure Reactive 
X X X -- -- 

 

Component Marine Pollutants 

This material contains one or more of the following chemicals required by US DOT to be identified as marine 

pollutants. 

Component CAS #  

Gasoline, motor fuel 86290-81-5 DOT regulated marine pollutant 

 

State Regulations 

 

Component Analysis - State 

The following components appear on one or more of the following state hazardous substances lists: 

 

Component CAS CA MA MN NJ PA RI 

Gasoline, motor fuel 86290-81-5 No No No No Yes No 

Toluene 108-88-3 Yes Yes Yes Yes Yes No 

Butane 106-97-8 Yes Yes Yes Yes Yes No 

Xylenes (o-, m-, p- isomers) 1330-20-7 Yes Yes Yes Yes Yes No 

Benzene, 1,2,4-trimethyl- 95-63-6 No Yes Yes Yes Yes No 

Ethyl alcohol 64-17-5 Yes Yes Yes Yes Yes No 

Ethylbenzene 100-41-4 Yes Yes Yes Yes Yes No 

Benzene 71-43-2 Yes Yes Yes Yes Yes No 

Hexane 110-54-3 No Yes Yes Yes Yes No 

  

 

The following statement(s) are provided under the California Safe Drinking Water and Toxic Enforcement Act of 

1986 (Proposition 65): 

 

WARNING!  This product contains a chemical known to the state of California to cause cancer. 

WARNING!  This product contains a chemical known to the state of California to cause 

reproductive/developmental effects. 
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Component Analysis - WHMIS IDL 

The following components are identified under the Canadian Hazardous Products Act Ingredient Disclosure List: 

Component CAS # Minimum Concentration

Toluene 108-88-3 1 % 

Butane 106-97-8 1 % 

Benzene, 1,2,4-trimethyl- 95-63-6 0.1 % 

Ethyl alcohol 64-17-5 0.1 % 

Ethylbenzene 100-41-4 0.1 % 

Benzene 71-43-2 0.1 % 

Hexane 110-54-3 1 % 

 

Additional Regulatory Information 

 

Component Analysis - Inventory 

Component CAS # TSCA CAN EEC

Gasoline, motor fuel 86290-81-5 No DSL EINECS 

Toluene 108-88-3 Yes DSL EINECS 

Butane 106-97-8 Yes DSL EINECS 

Xylenes (o-, m-, p- isomers) 1330-20-7 Yes DSL EINECS 

Benzene, 1,2,4-trimethyl- 95-63-6 Yes DSL EINECS 

Ethyl alcohol 64-17-5 Yes DSL EINECS 

Ethylbenzene 100-41-4 Yes DSL EINECS 

Benzene 71-43-2 Yes DSL EINECS 

Hexane 110-54-3 Yes DSL EINECS 

 

* * *  Section 16 - Other Information  * * * 

 

NFPA® Hazard Rating Health 2  
 Fire 3  
 Reactivity 0  
    

HMIS® Hazard Rating Health 2 Moderate  
 Fire 3 Serious  
 Physical 0 Minimal  
   *Chronic  

3 

0 2 

 

Key/Legend 
EPA = Environmental Protection Agency;  TSCA = Toxic Substance Control Act;  ACGIH  = American Conference 

of Governmental Industrial Hygienists;  IARC = International Agency for Research on Cancer;  NIOSH = National 

Institute for Occupational Safety and Health;  NTP = National Toxicology Program;  OSHA = Occupational Safety 

and Health Administration., NJTSR  = New Jersey Trade Secret Registry. 

Literature References 
None 
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Other Information 
Information presented herein has been compiled from sources considered to be dependable, and is accurate and 

reliable to the best of our knowledge and belief, but is not guaranteed to be so. Since conditions of use are 

beyond our control, we make no warranties, expressed or implied, except those that may be contained in our 

written contract of sale or acknowledgment. 

 

Vendor assumes no responsibility for injury to vendee or third persons proximately caused by the material if 

reasonable safety procedures are not adhered to as stipulated in the data sheet. Additionally, vendor assumes no 

responsibility for injury to vendee or third persons proximately caused by abnormal use of the material, even if 

reasonable safety procedures are followed. Furthermore, vendee assumes the risk in their use of the material. 

 

 

End of Sheet 
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* * *  Section 1 - Product and Company Identification  * * * 

Manufacturer Information 
Hess Corporation Phone: 732-750-6000 Corporate EHS 

1 Hess Plaza Emergency # 800-424-9300 CHEMTREC 

Woodbridge, NJ  07095-0961 www.hess.com (Environment, Health, Safety Internet Website) 

  

 

* * *  Section 2 - Hazards Identification  * * * 

GHS Classification: 
Flammable Liquids - Category 3 

Skin Corrosion/Irritation – Category 2 

Germ Cell Mutagenicity – Category 2 

Carcinogenicity - Category 2 

Specific Target Organ Toxicity (Single Exposure) - Category 3 (respiratory irritation, narcosis) 

Aspiration Hazard – Category 1 

Hazardous to the Aquatic Environment, Acute Hazard – Category 3 

GHS LABEL ELEMENTS 

Symbol(s) 

 

Signal Word 
DANGER 

Hazard Statements 
Flammable liquid and vapor. 

Causes skin irritation. 

Suspected of causing genetic defects. 

Suspected of causing cancer. 

May cause respiratory irritation. 

May cause drowsiness or dizziness. 

May be fatal if swallowed and enters airways. 

Harmful to aquatic life. 

Precautionary Statements 
Prevention 

Keep away from heat/sparks/open flames/hot surfaces. No smoking 

Keep container tightly closed. 

Ground/bond container and receiving equipment. 

http://www.hess.com/
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/ventilating/lighting/equipment. 

rotection. 

fter handling. 

ave been read and understood. 

void breathing fume/mist/vapours/spray. 

 all contaminated 

: Remove person to fresh air and keep comfortable for breathing. Call a poison center/doctor if you 

o NOT induce vomiting. 

 exposed or concerned:  Get medical advice/attention. 

. Keep cool. 

htly closed. 

tore locked up. 

Dispo

* * *  Section 3 - Composition / Information on Ingredients  * * * 

Use explosion-proof electrical

Use only non-sparking tools. 

Take precautionary measures against static discharge. 

Wear protective gloves/protective clothing/eye protection/face p

Wash hands and forearms thoroughly a

Obtain special instructions before use. 

Do not handle until all safety precautions h

A

 

Response 

In case of fire: Use water spray, fog or foam to extinguish. 

IF ON SKIN (or hair): Wash with plenty of soap and water. Remove/Take off immediately

clothing and wash it before reuse. If skin irritation occurs: Get medical advice/attention. 

IF INHALED

feel unwell. 

If swallowed: Immediately call a poison center or doctor. D

IF

 

Storage 

Store in a well-ventilated place

Keep container tig

S

 

Disposal 

se of contents/container in accordance with local/regional/national/international regulations. 

 

entCAS # Component Perc

68476-34-6 no. 2 Fuels, diesel, 100 

91-20-3 Naphthalene <0.1 

 

A complex mixture of h . 

* * *  Section 4 - First Aid Measures  * * * 

ydrocarbons with carbon numbers in the range C9 and higher

First A
w-pressure water for at least 15 min. Hold eyelids 

re adequate flushing. Seek medical attention. 

First A
and 

rmal burns require immediate medical 

g on the severity and the area of the body burned. 

First A
g 

ifficulties. Small amounts of 

material which enter the mouth should be rinsed out until the taste is dissipated. 

id:  Eyes 
In case of contact with eyes, immediately flush with clean, lo

open to ensu

id:  Skin 
Remove contaminated clothing. Wash contaminated areas thoroughly with soap and water or with waterless h

cleanser. Obtain medical attention if irritation or redness develops. The

attention dependin

id:  Ingestion 
DO NOT INDUCE VOMITING. Do not give liquids. Obtain immediate medical attention. If spontaneous vomitin

occurs, lean victim forward to reduce the risk of aspiration. Monitor for breathing d
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First Aid:  Inhalation 
Remove person to fresh air. If person is not breathing, provide artificial respiration. If necessary, provide 

additional oxygen once breathing is restored if trained to do so. Seek medical attention immediately. 

* * *  Section 5 - Fire Fighting Measures  * * * 

General Fire Hazards 
See Section 9 for Flammability Properties. 

Vapors may be ignited rapidly when exposed to heat, spark, open flame or other source of ignition. When mixed 

with air and exposed to an ignition source, flammable vapors can burn in the open or explode in confined spaces. 

Being heavier than air, vapors may travel long distances to an ignition source and flash back. Runoff to sewer 

may cause fire or explosion hazard. 

Hazardous Combustion Products 
Carbon monoxide, carbon dioxide and non-combusted hydrocarbons (smoke). 

Extinguishing Media 
SMALL FIRES: Any extinguisher suitable for Class B fires, dry chemical, CO2, water spray, fire fighting foam, and 

other gaseous agents. 

 

LARGE FIRES: Water spray, fog or fire fighting foam. Water may be ineffective for fighting the fire, but may be 

used to cool fire-exposed containers. 

Unsuitable Extinguishing Media 
None 

Fire Fighting Equipment/Instructions 
Small fires in the incipient (beginning) stage may typically be extinguished using handheld portable fire 

extinguishers and other fire fighting equipment. Firefighting activities that may result in potential exposure to high 

heat, smoke or toxic by-products of combustion should require NIOSH/MSHA- approved pressure-demand self-

contained breathing apparatus with full facepiece and full protective clothing. Isolate area around container 

involved in fire. Cool tanks, shells, and containers exposed to fire and excessive heat with water. For massive 

fires the use of unmanned hose holders or monitor nozzles may be advantageous to further minimize personnel 

exposure. Major fires may require withdrawal, allowing the tank to burn. Large storage tank fires typically require 

specially trained personnel and equipment to extinguish the fire, often including the need for properly applied fire 

fighting foam. 

* * *  Section 6 - Accidental Release Measures  * * * 

Recovery and Neutralization 
Carefully contain and stop the source of the spill, if safe to do so. 

Materials and Methods for Clean-Up 
Take up with sand or other oil absorbing materials. Carefully shovel, scoop or sweep up into a waste container for 

reclamation or disposal. Caution, flammable vapors may accumulate in closed containers. 

Emergency Measures 
Evacuate nonessential personnel and remove or secure all ignition sources. Consider wind direction; stay upwind 

and uphill, if possible. Evaluate the direction of product travel, diking, sewers, etc. to confirm spill areas. Spills 

may infiltrate subsurface soil and groundwater; professional assistance may be necessary to determine the extent 

of subsurface impact. 



 
Safety Data Sheet 

Material Name: Diesel Fuel, All Types SDS No. 9909
 

____________________________________________________________ 
Page 4 of 10 Revision Date 8/30/12 

 

Personal Precautions and Protective Equipment 
Response and clean-up crews must be properly trained and must utilize proper protective equipment (see Section 

8). 

Environmental Precautions 
Protect bodies of water by diking, absorbents, or absorbent boom, if possible. Do not flush down sewer or 

drainage systems, unless system is designed and permitted to handle such material. The use of fire fighting foam 

may be useful in certain situations to reduce vapors. The proper use of water spray may effectively disperse 

product vapors or the liquid itself, preventing contact with ignition sources or areas/equipment that require 

protection. 

Prevention of Secondary Hazards 
None 

* * *  Section 7 - Handling and Storage  * * * 

Handling Procedures 
Handle as a combustible liquid. Keep away from heat, sparks, excessive temperatures and open flame! No 

smoking or open flame in storage, use or handling areas. Bond and ground containers during product transfer to 

reduce the possibility of static-initiated fire or explosion. 

 

Special slow load procedures for "switch loading" must be followed to avoid the static ignition hazard that can 

exist when higher flash point material (such as fuel oil) is loaded into tanks previously containing low flash point 

products (such as this product) - see API Publication 2003, "Protection Against Ignitions Arising Out Of Static, 

Lightning and Stray Currents." 

Storage Procedures 
Keep away from flame, sparks, excessive temperatures and open flame. Use approved vented containers. Keep 

containers closed and clearly labeled. Empty product containers or vessels may contain explosive vapors. Do not 

pressurize, cut, heat, weld or expose such containers to sources of ignition. 

 

Store in a well-ventilated area. This storage area should comply with NFPA 30 "Flammable and Combustible 

Liquid Code". Avoid storage near incompatible materials. The cleaning of tanks previously containing this product 

should follow API Recommended Practice (RP) 2013 "Cleaning Mobile Tanks In Flammable and Combustible 

Liquid Service" and API RP 2015 "Cleaning Petroleum Storage Tanks." 

Incompatibilities 
Keep away from strong oxidizers. 

* * *  Section 8 - Exposure Controls / Personal Protection  * * * 

Component Exposure Limits 

Fuels, diesel, no. 2  (68476-34-6) 

ACGIH: 100 mg/m3 TWA (inhalable fraction and vapor, as total hydrocarbons, listed under Diesel fuel) 

Skin - potential significant contribution to overall exposure by the cutaneous route (listed under 

Diesel fuel) 
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Naphthalene  (91-20-3) 

ACGIH: 10 ppm TWA 

15 ppm STEL 

Skin - potential significant contribution to overall exposure by the cutaneous route 

OSHA: 10 ppm TWA; 50 mg/m3 TWA 

NIOSH: 10 ppm TWA; 50 mg/m3 TWA 

15 ppm STEL; 75 mg/m3 STEL 

  

Engineering Measures 
Use adequate ventilation to keep vapor concentrations of this product below occupational exposure and 

flammability limits, particularly in confined spaces. 

Personal Protective Equipment:  Respiratory 
A NIOSH/MSHA-approved air-purifying respirator with organic vapor cartridges or canister may be permissible 

under certain circumstances where airborne concentrations are or may be expected to exceed exposure limits or 

for odor or irritation. Protection provided by air-purifying respirators is limited.  

 

Use a positive pressure, air-supplied respirator if there is a potential for uncontrolled release, exposure levels are 

not known, in oxygen-deficient atmospheres, or any other circumstance where an air-purifying respirator may not 

provide adequate protection. 

Personal Protective Equipment: Hands 
Gloves constructed of nitrile, neoprene, or PVC are recommended. 

Personal Protective Equipment:  Eyes 
Safety glasses or goggles are recommended where there is a possibility of splashing or spraying. 

Personal Protective Equipment:  Skin and Body 
Chemical protective clothing such as of E.I. DuPont TyChem®, Saranex® or equivalent recommended based on 

degree of exposure. Note: The resistance of specific material may vary from product to product as well as with 

degree of exposure. Consult manufacturer specifications for further information. 

* * *  Section 9 - Physical & Chemical Properties  * * * 
 

Appearance:  Clear, straw-yellow. Odor:  Mild, petroleum distillate odor 

Physical State:  Liquid pH:  ND 

Vapor Pressure:  0.009 psia @ 70 °F (21 °C) Vapor Density:  >1.0 

Boiling Point:  320 to 690 °F (160 to 366 °C) Melting Point:  ND 

Solubility (H2O):  Negligible Specific Gravity:  0.83-0.876 @ 60°F (16°C) 

Evaporation Rate:  Slow; varies with conditions VOC:  ND 

Percent Volatile:  100% Octanol/H2O Coeff.:  ND 

Flash Point: >125 °F (>52 °C) minimum Flash Point Method: PMCC 

Upper Flammability Limit 

(UFL): 

7.5 Lower Flammability Limit 

(LFL): 

0.6 

Burning Rate: ND Auto Ignition: 494°F (257°C) 

 

* * *  Section 10 - Chemical Stability & Reactivity Information  * * * 

Chemical Stability 
This is a stable material. 

Hazardous Reaction Potential 
Will not occur. 
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Conditions to Avoid 
Avoid high temperatures, open flames, sparks, welding, smoking and other ignition sources. 

Incompatible Products 
Keep away from strong oxidizers. 

Hazardous Decomposition Products 
Carbon monoxide, carbon dioxide and non-combusted hydrocarbons (smoke). 

* * *  Section 11 - Toxicological Information  * * * 

Acute Toxicity 

A: General Product Information 

Harmful if swallowed. 

B: Component Analysis - LD50/LC50 

Naphthalene (91-20-3) 

Inhalation LC50 Rat >340 mg/m3 1 h; Oral LD50 Rat 490 mg/kg; Dermal LD50 Rat >2500 mg/kg; Dermal LD50 

Rabbit >20 g/kg 

  

Potential Health Effects: Skin Corrosion Property/Stimulativeness 
Practically non-toxic if absorbed following acute (single) exposure. May cause skin irritation with prolonged or 

repeated contact. Liquid may be absorbed through the skin in toxic amounts if large areas of skin are repeatedly 

exposed. 

Potential Health Effects: Eye Critical Damage/ Stimulativeness 
Contact with eyes may cause mild irritation. 

Potential Health Effects: Ingestion 
Ingestion may cause gastrointestinal disturbances, including irritation, nausea, vomiting and diarrhea, and central 

nervous system (brain) effects similar to alcohol intoxication. In severe cases, tremors, convulsions, loss of 

consciousness, coma, respiratory arrest, and death may occur. 

Potential Health Effects: Inhalation 
Excessive exposure may cause irritations to the nose, throat, lungs and respiratory tract. Central nervous system 

(brain) effects may include headache, dizziness, loss of balance and coordination, unconsciousness, coma, 

respiratory failure, and death.  

 

WARNING: the burning of any hydrocarbon as a fuel in an area without adequate ventilation may result in 

hazardous levels of combustion products, including carbon monoxide, and inadequate oxygen levels, which may 

cause unconsciousness, suffocation, and death. 

Respiratory Organs Sensitization/Skin Sensitization 
This product is not reported to have any skin sensitization effects. 

Generative Cell Mutagenicity 
This material has been positive in a mutagenicity study. 

Carcinogenicity 

A: General Product Information 

Suspected of causing cancer. 

 



 
Safety Data Sheet 

Material Name: Diesel Fuel, All Types SDS No. 9909
 

____________________________________________________________ 
Page 7 of 10 Revision Date 8/30/12 

 

Studies have shown that similar products produce skin tumors in laboratory animals following repeated 

applications without washing or removal. The significance of this finding to human exposure has not been 

determined. Other studies with active skin carcinogens have shown that washing the animal’s skin with soap and 

water between applications reduced tumor formation. 

 

B: Component Carcinogenicity 

Fuels, diesel, no. 2  (68476-34-6) 

ACGIH: A3 - Confirmed Animal Carcinogen with Unknown Relevance to Humans (listed under Diesel 

fuel) 

  

Naphthalene  (91-20-3) 

ACGIH: A4 - Not Classifiable as a Human Carcinogen 

NTP: Reasonably Anticipated To Be A Human Carcinogen (Possible Select Carcinogen) 

IARC: Monograph 82 [2002] (Group 2B (possibly carcinogenic to humans)) 

  

Reproductive Toxicity 
This product is not reported to have any reproductive toxicity effects. 

Specified Target Organ General Toxicity: Single Exposure 
This product is not reported to have any specific target organ general toxicity single exposure effects. 

Specified Target Organ General Toxicity: Repeated Exposure 
This product is not reported to have any specific target organ general toxicity repeat exposure effects. 

Aspiration Respiratory Organs Hazard 
The major health threat of ingestion occurs from the danger of aspiration (breathing) of liquid drops into the lungs, 

particularly from vomiting. Aspiration may result in chemical pneumonia (fluid in the lungs), severe lung damage, 

respiratory failure and even death. 

* * *  Section 12 - Ecological Information  * * * 

Ecotoxicity 

A: General Product Information 

Keep out of sewers, drainage areas and waterways. Report spills and releases, as applicable, under Federal and 

State regulations. 

B: Component Analysis - Ecotoxicity - Aquatic Toxicity 

Fuels, diesel, no. 2  (68476-34-6) 

Test & Species  Conditions 

96 Hr LC50 Pimephales promelas 35 mg/L [flow-

through] 

 

  

Naphthalene  (91-20-3) 

Test & Species  Conditions 

96 Hr LC50 Pimephales promelas 5.74-6.44 mg/L 

[flow-through] 

 

96 Hr LC50 Oncorhynchus mykiss 1.6 mg/L [flow-

through] 

 

96 Hr LC50 Oncorhynchus mykiss 0.91-2.82 mg/L 

[static] 

 

96 Hr LC50 Pimephales promelas 1.99 mg/L [static]  



 
Safety Data Sheet 

Material Name: Diesel Fuel, All Types SDS No. 9909
 

____________________________________________________________ 
Page 8 of 10 Revision Date 8/30/12 

 

96 Hr LC50 Lepomis macrochirus 31.0265 mg/L 

[static] 

 

72 Hr EC50 Skeletonema costatum 0.4 mg/L  

48 Hr LC50 Daphnia magna 2.16 mg/L  

48 Hr EC50 Daphnia magna 1.96 mg/L [Flow 

through] 

 

48 Hr EC50 Daphnia magna 1.09 - 3.4 mg/L 

[Static] 

 

  

Persistence/Degradability 
No information available. 

Bioaccumulation 
No information available. 

Mobility in Soil 
No information available. 

* * *  Section 13 - Disposal Considerations  * * * 

Waste Disposal Instructions 
See Section 7 for Handling Procedures.  See Section 8 for Personal Protective Equipment recommendations. 

Disposal of Contaminated Containers or Packaging 
Dispose of contents/container in accordance with local/regional/national/international regulations. 

* * *  Section 14 - Transportation Information  * * * 

DOT Information 
Shipping Name: Diesel Fuel   

NA #: 1993  Hazard Class: 3  Packing Group: III 

Placard: 

 
 

* * *  Section 15 - Regulatory Information  * * * 

Regulatory Information 
 

Component Analysis 

This material contains one or more of the following chemicals required to be identified under SARA Section 302 

(40 CFR 355 Appendix A), SARA Section 313 (40 CFR 372.65) and/or CERCLA (40 CFR 302.4). 

Naphthalene  (91-20-3) 

CERCLA: 100 lb final RQ; 45.4 kg final RQ 

  

SARA Section 311/312 – Hazard Classes 

Acute Health Chronic Health Fire Sudden Release of Pressure Reactive 
X X X -- -- 
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SARA SECTION 313 - SUPPLIER NOTIFICATION 

This product may contain listed chemicals below the de minimis levels which therefore are not subject to the 

supplier notification requirements of Section 313 of the Emergency Planning and Community Right- To-Know Act 

(EPCRA) of 1986 and of 40 CFR 372. If you may be required to report releases of chemicals listed in 40 CFR 

372.28, you may contact Hess Corporate Safety if you require additional information regarding this product. 

 

State Regulations 

 

Component Analysis - State 

The following components appear on one or more of the following state hazardous substances lists: 

 

Component CAS CA MA MN NJ PA RI 

Fuels, diesel, no. 2 68476-34-6 No No No Yes No No 

Naphthalene 91-20-3 Yes Yes Yes Yes Yes No 

  

 

The following statement(s) are provided under the California Safe Drinking Water and Toxic Enforcement Act of 

1986 (Proposition 65): 

 

WARNING!  This product contains a chemical known to the state of California to cause cancer. 

 

Component Analysis - WHMIS IDL 

No components are listed in the WHMIS IDL. 

Additional Regulatory Information 

 

Component Analysis - Inventory 

Component CAS # TSCA CAN EEC

Fuels, diesel, no. 2 68476-34-6 Yes DSL EINECS 

Naphthalene 91-20-3 Yes DSL EINECS 

 

* * *  Section 16 - Other Information  * * * 

 

NFPA® Hazard Rating Health 1  

1

 Fire 2  
 Reactivity 0  
    

H

1 0 

2 

MIS® Hazard Rating h 
 

hysical  
  *Chronic  

 

Healt 1* Slight  
 Fire 2 Moderate  
 P 0 Minimal  
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Key/Legend 
ACGIH = American Conference of Governmental Industrial Hygienists; ADG = Australian Code for the Transport 

of Dangerous Goods by Road and Rail; ADR/RID = European Agreement of Dangerous Goods by Road/Rail; AS 

= Standards Australia; DFG = Deutsche Forschungsgemeinschaft; DOT = Department of Transportation; DSL = 

Domestic Substances List; EEC = European Economic Community; EINECS = European Inventory of Existing 

Commercial Chemical Substances; ELINCS = European List of Notified Chemical Substances; EU = European 

Union; HMIS = Hazardous Materials Identification System; IARC = International Agency for Research on Cancer; 

IMO = International Maritime Organization; IATA = International Air Transport Association; MAK = Maximum 

Concentration Value in the Workplace; NDSL = Non-Domestic Substances List; NFPA = National Fire Protection 

Association; NOHSC = National Occupational Health & Safety Commission; NTP = National Toxicology Program; 

STEL = Short-term Exposure Limit; TDG = Transportation of Dangerous Goods; TLV = Threshold Limit Value; 

TSCA = Toxic Substances Control Act; TWA = Time Weighted Average 

Literature References 
None 

Other Information 
Information presented herein has been compiled from sources considered to be dependable, and is accurate and 

reliable to the best of our knowledge and belief, but is not guaranteed to be so. Since conditions of use are 

beyond our control, we make no warranties, expressed or implied, except those that may be contained in our 

written contract of sale or acknowledgment. 

 

Vendor assumes no responsibility for injury to vendee or third persons proximately caused by the material if 

reasonable safety procedures are not adhered to as stipulated in the data sheet. Additionally, vendor assumes no 

responsibility for injury to vendee or third persons proximately caused by abnormal use of the material, even if 

reasonable safety procedures are followed. Furthermore, vendee assumes the risk in their use of the material. 

 

 

End of Sheet 



 

SAFETY DATA SHEET 

Commercial ABC Dry Chemical   

(Fire Extinguishing Agent,  Pressurized and  

Non-pressurized) 
 

Revision Date: April 10, 2015  Page 1 of 10 

1. IDENTIFICATION 

 Product Name Commercial  ABC Dry Chemical  
(Fire Extinguishing Agent, Pressurized and Non-
pressurized) 

 Other Names Multi-Purpose, Ammonium Phosphate, Monoammonium 
Phosphate 

 Recommended use of the chemical and 

restrictions on use 
 

            Identified uses Fire Extinguishing Agent  

            Restrictions on use Consult applicable fire protection codes 

      Company Identification Kidde Residential & Commercial 

       1016 Corporate Park Drive 
Mebane, NC  27302 
USA 

      Customer Information Number (919) 563-5911  
(919) 304-8200 

 Emergency Telephone Number  

                CHEMTREC Number (800) 424-9300  
(703) 527-3887 (International) 

      Issue Date April 10, 2015 

 Supersedes Date February 9, 2015 

Safety Data Sheet prepared in accordance with OSHA’s Hazard Communication Standard (29 CFR 1910.1200)and the Globally 
Harmonized System of Classification and Labelling of Chemicals (GHS) 

2. HAZARD IDENTIFICATION 

This SDS covers the product listed above as sold in pressurized and non-pressurized containers. 

GHS classifications for both forms are listed below. 

 

GHS Classification – Pressurized  

 

Hazard Classification  

Gas under pressure – Compressed gas 

 

Label Elements  
Hazard Symbols 

 

    

 
Signal Word: Warning 

 

Hazard Statements  
Contents under pressure; may explode if heated.  
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2. HAZARD IDENTIFICATION 

Precautionary Statements  

Prevention 
None 

Response 
None 

Storage 
Protect from sunlight. 
Store in well-ventilated place. 

Disposal 
None 

 

GHS Classification: Non - pressurized 

 

Hazard Classification  

This product is classified as not hazardous in accordance with the Globally Harmonized System of 

Classification and Labelling (GHS). 

 

Label Elements  
Hazard Symbols 
None     

 
Signal Word: None 
 

Hazard Statements  
None 
 

Precautionary Statements  

Prevention 
None 

Response 
None 

Storage 
None 

Disposal 
None 

 

Other Hazards   

Mica may contain small quantities of quartz (crystalline silica) as an impurity. Prolonged exposure to 
respirable crystalline silica dust at concentrations exceeding the occupational exposure limits may 
increase the risk of developing a disabling lung disease known as silicosis. IARC found limited evidence 
for pulmonary carcinogenicity of crystalline silica in humans. 

 

Specific Concentration Limits  

The values listed below represent the percentages of ingredients of unknown toxicity. 

Acute oral toxicity < 10% 

Acute dermal toxicity < 10% 

Acute inhalation toxicity < 10% 

Acute aquatic toxicity < 10% 
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3. COMPOSITION/INFORMATION ON INGREDIENTS 

This product is a mixture.  

 

Component CAS Number Concentration 
Monoammonium  Phosphate 7722-76-1 55 - 65% 
Ammonium Sulfate 471-34-1 30 - 40% 
Mica 12001-26-2 < 5% 
Clay 1332-58-7 < 5% 
Amorphous Silica 7631-86-9 < 5% 
Dye NA <1% 

 

Note: Pressurized product uses nitrogen or compressed air as the expellant.  

 

4. FIRST- AID MEASURES 

Description of necessary first-aid measures 

Eyes 
Immediately flood the eye with plenty of water for at least 15 minutes, holding the eye open.  Obtain 
medical attention if soreness or redness persists.   

Skin 
Wash skin thoroughly with soap and water. Obtain medical attention if irritation persists.  

Ingestion 
Dilute by drinking large quantities of water and obtain medical attention.   

Inhalation 
Move victim to fresh air. Obtain medical attention immediately for any breathing difficulty. 

 

Most important symptoms/effects, acute and delayed 
Aside from the information found under Description of necessary first aid measures (above) and Indication 
of immediate medical attention and special treatment needed, no additional symptoms and effects are 
anticipated. 

 

Indication of immediate medical attention and special treatment needed 

Notes to Physicians 
Treat symptomatically.  
 

5. FIRE - FIGHTING MEASURES 

Suitable Extinguishing Media 
This preparation is used as an extinguishing agent and therefore is not a problem when trying to control a 
fire. Use extinguishing agent appropriate to other materials involved. Keep pressurized containers and 
surroundings cool with water spray as they may rupture or burst in the heat of a fire. 

 

Specific hazards arising from the chemical 
Pressurized containers may explode in heat of fire. 

 

Special Protective Actions for Fire-Fighters 
Wear full protective clothing and self-contained breathing apparatus as appropriate for specific fire 
conditions.  
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6. ACCIDENTAL RELEASE MEASURES 

Personal precautions, protective equipment and emergency procedures 
Wear appropriate protective clothing. Prevent skin and eye contact. Remove leaking container to a safe 
place. Ventilate the area.    
 

Environmental Precautions 
Prevent large quantities of the material from entering drains or watercourses. 
 

Methods and materials for containment and cleaning up 
Sweep up or vacuum and transfer into suitable containers for recovery or disposal.   
 

7. HANDLING AND STORAGE 

Precautions for safe handling 
Wear appropriate protective clothing. Prevent skin and eye contact.  
 

Conditions for safe storage 
Pressurized containers should be properly stored and secured to prevent falling or being knocked over. 
Do not drag, slide or roll pressurized containers.  Do not drop pressurized containers or permit them to 
strike against each other.  Never apply flame or localized heat directly to any part of the pressurized or 
plastic container. Store pressurized and plastic containers away from high heat sources. Storage area 
should be: - cool  - dry  - well ventilated  - under cover  - out of direct sunlight 

 

8. EXPOSURE CONTROLS/PERSONAL PROTECTION 

Control parameters 
Exposure limits are listed below, if they exist. 

 

Mica 
ACGIH TLV: 3 mg/m3 TWA, measured as respirable fraction of the aerosol.  

OSHA PEL: 20 mppcf, <1% crystalline silica 

Clay as Kaolin, Respirable Fraction 
ACGIH TLV: 2 mg/m3 TWA 
OSHA PEL: 15 mg/m3 TWA, total dust  
                     5 mg/m3 TWA, respirable fraction 

Nuisance Dust Limit 
OSHA PEL: 50 mppcf or 15 mg/m3 TWA, total dust 
                    15 mppcf  or 5 mg/m3 TWA, respirable fraction 
 

Appropriate engineering controls 
Use with adequate ventilation. If this product is used in a pressurized system, there should be local 
procedures for the selection, training, inspection and maintenance of this equipment. When used in large 
volumes, use local exhaust ventilation.    

 

Individual protection measures 

Respiratory Protection 
Not normally required. Use dust mask where dustiness is prevalent, or TLV is exceeded. In oxygen 
deficient atmospheres, use a self contained breathing apparatus, as an air purifying respirator will not 
provide protection.    
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8. EXPOSURE CONTROLS/PERSONAL PROTECTION 

Skin Protection 
Gloves 

Eye/Face Protection 
Chemical goggles or safety glasses with side shields. 

Body Protection 
Normal work wear.   
 

9. PHYSICAL AND CHEMICAL PROPERTIES 

Non- Pressurized  
 Appearance  

 Physical State Solid (powder) 

      Color Pale Yellow 

      Odor Odorless 

 Odor Threshold No data available 

      pH Not applicable 

      Specific Gravity No data available 

      Boiling Range/Point (°C/F) Not applicable 

      Melting Point (°C/F) No data available 

      Flash Point (PMCC) (°C/F) Not flammable 

      Vapor Pressure  No data available 

 Evaporation Rate (BuAc=1) No data available 

      Solubility in Water  No data available 

      Vapor Density (Air = 1) Not applicable 

 VOC (g/l) None 

 VOC (%) None 

 Partition coefficient (n-

octanol/water) 

No data available 

 Viscosity No data available 

 Auto-ignition Temperature No data available 

 Decomposition Temperature No data available 

 Upper explosive limit No data available 

 Lower explosive limit No data available 

 Flammability (solid, gas) No data available 

 

Expellant - Nitrogen 
 Appearance  

 Physical State Compressed gas    

      Color Colorless 

      Odor None   

 Odor Threshold No data available 

      pH Not applicable 

      Specific Gravity 0.075 lb/ft3 @70oF as vapor  

      Boiling Range/Point (°C/F) -196oC/-321 oF 

      Melting Point (°C/F) No data available 

      Flash Point (PMCC) (°C/F) Not flammable 

      Vapor Pressure  No data available 

 Evaporation Rate (BuAc=1) No data available 

      Solubility in Water  No data available 
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9. PHYSICAL AND CHEMICAL PROPERTIES 

      Vapor Density (Air = 1) Not applicable 

 VOC (g/l) None 

 VOC (%) None 

 Partition coefficient (n-

octanol/water) 

No data available 

 Viscosity Not applicable 

 Auto-ignition Temperature No data available 

 Decomposition Temperature No data available 

 Upper explosive limit Not explosive 

 Lower explosive limit Not explosive 

 Flammability (solid, gas) Not flammable 

 

10. STABILITY AND REACTIVITY 

Reactivity 
Pressurized containers may rupture or explode if exposed to heat. 

 

Chemical Stability 
Stable under normal conditions.  

 

Possibility of hazardous reactions 
Hazardous polymerization will not occur. 

 

Conditions to Avoid 
Exposure to direct sunlight - contact with incompatible materials  

 

Incompatible Materials 
Strong oxidizing agents - strong acids -  sodium hypochlorite 

 

Hazardous Decomposition Products 
Oxides of carbon - ammonia - oxides of phosphorus - nitrogen oxides 

 

11. TOXICOLOGICAL INFORMATION 

Acute Toxicity 
Monoammonium  Phosphate: 
Oral LD50 (Rat) 5750 mg/kg 
Dermal LD50 (Rabbit) >5000mg/kg 
Inhalation LC50 (Rat) 5.1mg/l 
Ammonium Sulfate: 
Oral LD50 (Rat) 4250 mg/kg 
Dermal LD50 (Rabbit) >2000mg/kg 
Mica: 
Oral LD50 (Rat) >2000 mg/kg 
Amorphous Silica: 
Oral LD50 (Rat) >5000 mg/kg 
Dermal LD50 (Rabbit) >2000mg/kg 
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11. TOXICOLOGICAL INFORMATION 

Clay: 
Oral LD50 (Rat) >5000 mg/kg 
Dermal LD50 (Rabbit) >5000mg/kg 
Nitrogen  
Simple asphyxiant 
 

Specific Target Organ Toxicity (STOT) – single exposure 
Monoammonium Phosphate: Available data indicates this component is not expected to cause target 
organ effects after a single exposure. 
Ammonium Sulfate: Available data indicates this component is not expected to cause target organ effects 
after a single exposure. 
Nitrogen: Exposure to nitrogen gas at high concentrations can cause suffocation by reducing oxygen 
available for breathing. Breathing very high concentrations can cause dizziness, shortness of breath, 
unconsciousness or asphyxiation. 
 

Specific Target Organ Toxicity (STOT) – repeat exposure 
Monoammonium Phosphate: Available data indicates this component is not expected to cause target 
organ effects after repeat exposure. 
Ammonium Sulfate: Available data indicates this component is not expected to cause target organ effects 
after repeat exposure. 

 

Serious Eye damage/Irritation 
Monoammonium  Phosphate: Not irritating (rabbit) 
Ammonium Sulfate: Not irritating (rabbit) 
Mica: Not irritating (rabbit) 

 

Skin Corrosion/Irritation 
Monoammonium  Phosphate: Not irritating in rabbit test study 
Ammonium Sulfate: Not irritating (rabbit) 
Mica: Not irritating (rabbit) 

 

Respiratory or Skin Sensitization 
Monoammonium  Phosphate: Not skin sensitizing based on test (Mouse local lymphnode assay (LLNA)) 
on an analogous compound 
Ammonium Sulfate: Not sensitizing in Guinea pig maximisation test 

 

Carcinogenicity 
Mica may contain small quantities of quartz (crystalline silica) as an impurity. Prolonged exposure to 
respirable crystalline silica dust at concentrations exceeding the occupational exposure limits may 
increase the risk of developing a disabling lung disease known as silicosis. IARC has classified Silica 
Dust, Crystalline, in the form of quartz or cristobalite as 1 (carcinogenic to humans). 

 

Germ Cell Mutagenicity 
Monoammonium  Phosphate: Not mutagenic in the mouse lymphoma cells in mammalian cell gene 
mutation assay  
Ammonium Sulfate: Negative results in Ames Test, in vitro mammalian chromosome aberration test, and 
mammalian cell gene mutation assay. 
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11. TOXICOLOGICAL INFORMATION 

Reproductive Toxicity 
Monoammonium Phosphate: Available data indicates this component is not expected to cause 
reproductive toxicity or birth defects. 
Ammonium Sulfate: Available data indicates this component is not expected to cause reproductive toxicity 
or birth defects. 

 

Aspiration Hazard 
Not an aspiration hazard. 
 

12. ECOLOGICAL INFORMATION 

Ecotoxicity 
Monoammonium Phosphate:  
LC50 rainbow trout >100 mg/l 96h 
LC50 water flea 1790 mg/l 72h (similar substance) 

 

Mobility in soil                                               
No relevant studies identified. 

 

Persistence/Degradability 
No relevant studies identified. 

 

Bioaccumulative Potential 
No relevant studies identified. 
 

Other adverse effects 
No relevant studies identified. 
 

13. DISPOSAL CONSIDERATIONS 

Disposal Methods     
Dispose of container in accordance with all applicable local and national regulations.   
 

14. TRANSPORT INFORMATION 

Safety Data Sheet information is intended to address a specific material and not various forms or states of 
containment.  Specific volumes, pressures or hardware configurations containing such materials can 
dictate various different hazard classifications for transportation and labelling requirements.   Under 
Federal Regulations only trained and qualified individuals are permitted to label and ship products 
following the applicable Department of Transportation (DOT), Federal Aviation Administration 
(FAA), Transport Canada (TC), International Maritime Dangerous Goods (IMDG) or International Air 

Transport Association (IATA) requirements. 

 

15. REGULATORY INFORMATION 

United States TSCA Inventory 
This product contains ingredients that are listed on or exempt from listing on the EPA Toxic Substance 
Control Act Chemical Substance Inventory. 
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15. REGULATORY INFORMATION 

Canada DSL Inventory     
All ingredients in this product are listed on the Domestic Substance List (DSL) or the Non-Domestic 
Substance List (NDSL) or are exempt from listing.   

 

SARA Title III Sect. 311/312 Categorization: Pressurized  
Pressure hazard 

SARA Title III Sect. 311/312 Categorization: Non-pressurized 
None 

 

SARA Title III Sect. 313 
This product does not contain any chemicals that are listed in Section 313 at or above de minimis 
concentrations. 

 

16. OTHER INFORMATION 

NFPA Ratings 
NFPA Code for Health - 1 
NFPA Code for Flammability - 0 
NFPA Code for Reactivity - 0 
NFPA Code for Special Hazards - None 

 

HMIS Ratings 
HMIS Code for Health - 1 
HMIS Code for Flammability - 0 
HMIS Code for Physical Hazard - 0 
HMIS Code for Personal Protection - See Section 8  
*Chronic 

 

Legend 
ACGIH: American Conference of Governmental Industrial Hygienists 
CAS#: Chemical Abstracts Service Number 
EC50: Effect Concentration 50% 
IARC: International Agency for Research on Cancer 
LC50:  Lethal Concentration 50% 
LD50:  Lethal Dose 50% 
N/A: Denotes no applicable information found or available 
OSHA: Occupational Safety and Health Administration 
PEL: Permissible Exposure Limit 
STEL: Short Term Exposure Limit 
TLV: Threshold Limit Value 
TSCA: Toxic Substance Control Act 

 
Revision Date: April 10, 2015 
Replaces: February 9, 2015 
Changes made: Updated to GHS Classification. 

 
 Information Source and References     
 This SDS is prepared by Hazard Communication Specialists based on information provided by internal 

company references. 
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16. OTHER INFORMATION 

      Prepared By:   EnviroNet LLC.  

 
The information and recommendations presented in this SDS are based on sources believed to be 
accurate. Kidde Residential & Commercial assumes no liability for the accuracy or completeness of this 
information. It is the user's responsibility to determine the suitability of the material for their particular 
purposes.  In particular, 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 ensure that any use or disposal of the material is in accordance with 
applicable Federal, State, and local laws and regulations. 

 



｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟

＠ｒ･ｶｩｳｩｯｮ＠ｎｵｭ｢･ｲＺ ＠Ｑ
＠ｒ･ｶｩｳｩｯｮ＠ｄ｡ｴ･Ｚ ＠ｆｅｂｒｕａｒｙ＠ＱＶＬ＠ＲＰＱＲ

Ｑ＠ｯｦ Ｘ ＠ｃｨ･ｶｲｯｮ＠ｃｬ｡ｲｩｴｹ＠ｓｹｮｴｨ･ｴｩ｣＠ｈｹ､ｲ｡ｵｬｩ｣
ｏｩｬ＠ａｗ
＠ｍｓｄｓ＠Ｚ＠ ＠ＲＵＵＷＱ

ｓ｡ｦ･ｴｹ＠ｄ｡ｴ｡＠ｓｨ･･ｴ

＠ｓｅｃｔｉｏｎ＠Ｑ＠＠ｉｄｅｎｔｉｆｉｃａｔｉｏｎ＠ｏｆ＠ｔｈｅ＠ｓｕｂｓｔａｎｃｅＯｍｉｘｔｕｒｅ＠ａｎｄ＠ｏｆ＠ｔｈｅ
ｃｏｍｐａｎｙＯｕｎｄｅｒｔａｋｉｎｇ

ＱＮＱ＠ｐｲｯ､ｵ｣ｴ＠ｩ､･ｮｴｩｦｩ･ｲ
ｃｨ･ｶｲｯｮ＠ｃｬ｡ｲｩｴｹ＠ｓｹｮｴｨ･ｴｩ｣＠ｈｹ､ｲ｡ｵｬｩ｣＠ｏｩｬ＠ａｗ

ｐｲｯ､ｵ｣ｴ＠ｎｵｭ｢･ｲＨｳＩＺ＠ ＠ｃｐｓＲＵＵＶＹＶ＠＠＠＠

ＱＮＲ＠ｒ･ｬ･ｶ｡ｮｴ＠ｩ､･ｮｴｩｦｩ･､＠ｵｳ･ｳ＠ｯｦ＠ｴｨ･＠ｳｵ｢ｳｴ｡ｮ｣･＠ｯｲ＠ｭｩｸｴｵｲ･＠｡ｮ､＠ｵｳ･ｳ＠｡､ｶｩｳ･､＠｡ｧ｡ｩｮｳｴ
ｉ､･ｮｴｩｦｩ･､＠ｕｳ･ｳＺ ｈｹ､ｲ｡ｵｬｩ｣＠ｏｩｬ

ＱＮＳ＠ｄ･ｴ｡ｩｬｳ＠ｯｦ＠ｴｨ･＠ｳｵｰｰｬｩ･ｲ＠ｯｦ＠ｴｨ･＠ｳ｡ｦ･ｴｹ＠､｡ｴ｡＠ｳｨ･･ｴ
ｃｨ･ｶｲｯｮ＠ｐｲｯ､ｵ｣ｴｳ＠ｃｯｭｰ｡ｮｹ
｡＠､ｩｶｩｳｩｯｮ＠ｯｦ＠ｃｨ･ｶｲｯｮ＠ｕＮｓＮａＮ＠ｉｮ｣Ｎ
ＶＰＰＱ＠ｂｯｬｬｩｮｧ･ｲ＠ｃ｡ｮｹｯｮ＠ｒ､Ｎ
ｓ｡ｮ＠ｒ｡ｭｯｮＬ＠ｃａ＠ＹＴＵＸＳ
ｕｮｩｴ･､＠ｓｴ｡ｴ･ｳ＠ｯｦ＠ａｭ･ｲｩ｣｡
ｷｷｷＮ｣ｨ･ｶｲｯｮｬｵ｢ｲｩ｣｡ｮｴｳＮ｣ｯｭ
･ｭ｡ｩｬ＠Ｚ＠ｬｵ｢･ｭｳ､ｳ｀｣ｨ･ｶｲｯｮＮ｣ｯｭ

ＱＮＴ＠ｅｭ･ｲｧ･ｮ｣ｹ＠ｴ･ｬ･ｰｨｯｮ･＠ｮｵｭ｢･ｲ
ｔｲ｡ｮｳｰｯｲｴ｡ｴｩｯｮ＠ｅｭ･ｲｧ･ｮ｣ｹ＠ｒ･ｳｰｯｮｳ･
ｃｈｅｍｔｒｅｃＺ＠ＨＸＰＰＩ＠ＴＲＴＭＹＳＰＰ＠ｯｲ＠ＨＷＰＳＩ＠ＵＲＷＭＳＸＸＷ
ｈ･｡ｬｴｨ＠ｅｭ･ｲｧ･ｮ｣ｹ
ｃｨ･ｶｲｯｮ＠ｅｭ･ｲｧ･ｮ｣ｹ＠ｉｮｦｯｲｭ｡ｴｩｯｮ＠ｃ･ｮｴ･ｲＺ＠ｌｯ｣｡ｴ･､＠ｩｮ＠ｴｨ･＠ｕｓａＮ＠＠ｉｮｴ･ｲｮ｡ｴｩｯｮ｡ｬ＠｣ｯｬｬ･｣ｴ＠｣｡ｬｬｳ＠｡｣｣･ｰｴ･､Ｎ＠ＨＸＰＰＩ
ＲＳＱＭＰＶＲＳ＠ｯｲ＠ＨＵＱＰＩ＠ＲＳＱＭＰＶＲＳ
ｐｲｯ､ｵ｣ｴ＠ｉｮｦｯｲｭ｡ｴｩｯｮ
ｐｲｯ､ｵ｣ｴ＠ｉｮｦｯｲｭ｡ｴｩｯｮＺ＠ＨＸＰＰＩ＠ｌｕｂｅ＠ｔｅｋ

＠ｓｅｃｔｉｏｎ＠Ｒ＠＠ｈａｚａｒｄｓ＠ｉｄｅｎｔｉｆｉｃａｔｉｏｎ

ＲＮＱ＠ｃｬ｡ｳｳｩｦｩ｣｡ｴｩｯｮ＠ｯｦ＠ｴｨ･＠ｳｵ｢ｳｴ｡ｮ｣･＠ｯｲ＠ｭｩｸｴｵｲ･
ｄｓｄＯｄｐｄ＠ｃｌａｓｓｉｆｉｃａｔｉｏｎＺ＠ ＠＠ｎｯｴ＠｣ｬ｡ｳｳｩｦｩ･､＠｡ｳ＠､｡ｮｧ･ｲｯｵｳ＠｡｣｣ｯｲ､ｩｮｧ＠ｴｯ＠ｅｕ＠ｲ･ｧｵｬ｡ｴｯｲｹ＠ｧｵｩ､･ｬｩｮ･ｳＮ

ＲＮＲ＠ｌ｡｢･ｬ＠･ｬ･ｭ･ｮｴｳ
ｕｮ､･ｲ＠ｴｨ･＠｣ｲｩｴ･ｲｩ｡＠ｯｦ＠ｄｩｲ･｣ｴｩｶ･＠ＱＹＹＹＯＴＵＯｅｃ＠Ｈ､｡ｮｧ･ｲｯｵｳ＠ｰｲ･ｰ｡ｲ｡ｴｩｯｮｳＩＺ
ｎｯｴ＠｣ｬ｡ｳｳｩｦｩ･､

ＲＮＳ＠ｏｴｨ･ｲ＠ｨ｡ｺ｡ｲ､ｳ ｎｯｴ＠｡ｰｰｬｩ｣｡｢ｬ･Ｎ

＠ｓｅｃｔｉｏｎ＠Ｓ＠＠ｃｏｍｐｏｓｉｔｉｏｎＯ＠ｉｎｆｏｒｍａｔｉｏｎ＠ｏｎ＠ｉｎｇｒｅｄｉｅｎｔｓ

ＳＮＱ＠ｍｩｸｴｵｲ･ｳ



｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟

＠ｒ･ｶｩｳｩｯｮ＠ｎｵｭ｢･ｲＺ ＠Ｑ
＠ｒ･ｶｩｳｩｯｮ＠ｄ｡ｴ･Ｚ ＠ｆｅｂｒｕａｒｙ＠ＱＶＬ＠ＲＰＱＲ

Ｒ＠ｯｦ Ｘ ＠ｃｨ･ｶｲｯｮ＠ｃｬ｡ｲｩｴｹ＠ｓｹｮｴｨ･ｴｩ｣＠ｈｹ､ｲ｡ｵｬｩ｣
ｏｩｬ＠ａｗ
＠ｍｓｄｓ＠Ｚ＠ ＠ＲＵＵＷＱ

ｔｨｩｳ＠ｭ｡ｴ･ｲｩ｡ｬ＠ｩｳ＠｡＠ｭｩｸｴｵｲ･Ｎ

ｃｏｍｐｏｎｅｎｔｓ ｅｃ
ｎｕｍｂｅｒ

ｓｙｍｂｏｌ＠Ｏ＠ｒｉｓｋ
ｐｈｒａｓｅｓ

ａｍｏｕｎｔ

ｈｩｧｨｬｹ＠ｲ･ｦｩｮ･､＠ｭｩｮ･ｲ｡ｬ＠ｯｩｬ＠ＨｃＱＵ＠Ｍ
ｃＵＰＩ

Ｊ ｎｯｮ･ ＷＰ＠Ｍ＠ＹＹ
Ｅｷ･ｩｧｨｴ

Ｊｃｯｮｴ｡ｩｮｳ＠ｯｮ･＠ｯｲ＠ｭｯｲ･＠ｯｦ＠ ｴｨ･＠ ｦｯｬｬｯｷｩｮｧ＠ｅｉｎｅｃｓ＠ｮｵｭ｢･ｲｳＺ＠ ＠ＲＶＵＭＰＹＰＭＸＬ＠ＲＶＵＭＰＹＱＭＳＬ＠ＲＶＵＭＰＹＶＭＰＬ＠ＲＶＵＭＰＹＷＭＶＬ
ＲＶＵＭＰＹＸＭＱＬ＠ ＲＶＵＭＱＰＱＭＶＬ＠ ＲＶＵＭＱＵＵＭＰＬ＠ ＲＶＵＭＱＵＶＭＶＬ＠ ＲＶＵＭＱＵＷＭＱＬ＠ ＲＶＵＭＱＵＸＭＷＬ＠ ＲＶＵＭＱＵＹＭＲＬ＠ ＲＶＵＭＱＶＰＭＸＬ＠ ＲＶＵＭＱＶＱＭＳＬ
ＲＶＵＭＱＶＶＭＰＬ＠ＲＶＵＭＱＶＹＭＷＬ＠ＲＶＵＭＱＷＶＭＵＬ＠ＲＷＶＭＷＳＵＭＸＬ＠ＲＷＶＭＷＳＶＭＳＬ＠ＲＷＶＭＷＳＷＭＹＬ＠ＲＷＶＭＷＳＸＭＴＬ＠ＲＷＸＭＰＱＲＭＲＮ

ｃｏｍｐｏｎｅｎｔｓ ｃａｓ
ｎｕｍｂｅｒ

ｅｃ
ｎｕｍｂｅｒ

ｒｅｇｉｓｔｒａｔｉｏｎ
ｎｕｍｂｅｒ

ｃｌｐ
ｃｌａｓｓｉｆｉｃａｔｉｏｎ

ａｍｏｕｎｔ

ｈｩｧｨｬｹ＠ｲ･ｦｩｮ･､＠ｭｩｮ･ｲ｡ｬ
ｯｩｬ＠ＨｃＱＵ＠Ｍ＠ｃＵＰＩ

ｍｩｸｴｵｲ･ Ｊ ＪＪ ｎｯｮ･ ＷＰ＠Ｍ＠ＹＹ
Ｅｷ･ｩｧｨｴ

Ｊｃｯｮｴ｡ｩｮｳ＠ｯｮ･＠ｯｲ＠ｭｯｲ･＠ｯｦ＠ｴｨ･＠ｦｯｬｬｯｷｩｮｧ＠ｅｉｎｅｃｓ＠ｮｵｭ｢･ｲｳＺ＠＠ＲＶＵＭＰＹＰＭＸＬ＠ＲＶＵＭＰＹＱＭＳＬ＠ＲＶＵＭＰＹＶＭＰＬ＠ＲＶＵＭＰＹＷＭＶＬ
ＲＶＵＭＰＹＸＭＱＬ＠ＲＶＵＭＱＰＱＭＶＬ＠ＲＶＵＭＱＵＵＭＰＬ＠ＲＶＵＭＱＵＶＭＶＬ＠ＲＶＵＭＱＵＷＭＱＬ＠ＲＶＵＭＱＵＸＭＷＬ＠ＲＶＵＭＱＵＹＭＲＬ＠ＲＶＵＭＱＶＰＭＸＬ＠ＲＶＵＭＱＶＱＭＳＬ
ＲＶＵＭＱＶＶＭＰＬ＠ＲＶＵＭＱＶＹＭＷＬ＠ＲＶＵＭＱＷＶＭＵＬ＠ＲＷＶＭＷＳＵＭＸＬ＠ＲＷＶＭＷＳＶＭＳＬ＠ＲＷＶＭＷＳＷＭＹＬ＠ＲＷＶＭＷＳＸＭＴＬ＠ＲＷＸＭＰＱＲＭＲＮ
ＪＪｎｯｴ＠｡ｶ｡ｩｬ｡｢ｬ･＠ｯｲ＠ｳｵ｢ｳｴ｡ｮ｣･＠ｩｳ＠ｮｯｴ＠｣ｵｲｲ･ｮｴｬｹ＠ｲ･ｱｵｩｲ･､＠ｦｯｲ＠ｲ･ｧｩｳｴｲ｡ｴｩｯｮ＠ｵｮ､･ｲ＠ｒｅａｃｈＮ

＠ｓｅｃｔｉｏｎ＠Ｔ＠＠ｆｉｒｓｔ＠ａｉｄ＠ｍｅａｓｕｒｅｓ

ＴＮＱ＠ｄ･ｳ｣ｲｩｰｴｩｯｮ＠ｯｦ＠ｦｩｲｳｴ＠｡ｩ､＠ｭ･｡ｳｵｲ･ｳ
ｅｹ･Ｚ＠ｎｯ＠ｳｰ･｣ｩｦｩ｣＠ｦｩｲｳｴ＠｡ｩ､＠ｭ･｡ｳｵｲ･ｳ＠｡ｲ･＠ｲ･ｱｵｩｲ･､Ｎ＠＠ａｳ＠｡＠ｰｲ･｣｡ｵｴｩｯｮＬ＠＠ｲ･ｭｯｶ･＠｣ｯｮｴ｡｣ｴ＠ｬ･ｮｳ･ｳＬ＠ｩｦ＠ｷｯｲｮＬ＠｡ｮ､
ｦｬｵｳｨ＠･ｹ･ｳ＠ｷｩｴｨ＠ｷ｡ｴ･ｲＮ
ｓｫｩｮＺ＠ｎｯ＠ｳｰ･｣ｩｦｩ｣＠ｦｩｲｳｴ＠｡ｩ､＠ｭ･｡ｳｵｲ･ｳ＠｡ｲ･＠ｲ･ｱｵｩｲ･､Ｎ＠＠ａｳ＠｡＠ｰｲ･｣｡ｵｴｩｯｮＬ＠ｲ･ｭｯｶ･＠｣ｬｯｴｨｩｮｧ＠｡ｮ､＠ｳｨｯ･ｳ＠ｩｦ
｣ｯｮｴ｡ｭｩｮ｡ｴ･､Ｎ＠＠ｔｯ＠ｲ･ｭｯｶ･＠ｴｨ･＠ｭ｡ｴ･ｲｩ｡ｬ＠ｦｲｯｭ＠ｳｫｩｮＬ＠ｵｳ･＠ｳｯ｡ｰ＠｡ｮ､＠ｷ｡ｴ･ｲＮ＠＠ｄｩｳ｣｡ｲ､＠｣ｯｮｴ｡ｭｩｮ｡ｴ･､＠｣ｬｯｴｨｩｮｧ＠｡ｮ､
ｳｨｯ･ｳ＠ｯｲ＠ｴｨｯｲｯｵｧｨｬｹ＠｣ｬ･｡ｮ＠｢･ｦｯｲ･＠ｲ･ｵｳ･Ｎ
ｉｮｧ･ｳｴｩｯｮＺ＠ｎｯ＠ｳｰ･｣ｩｦｩ｣＠ｦｩｲｳｴ＠｡ｩ､＠ｭ･｡ｳｵｲ･ｳ＠｡ｲ･＠ｲ･ｱｵｩｲ･､Ｎ＠＠ｄｯ＠ｮｯｴ＠ｩｮ､ｵ｣･＠ｶｯｭｩｴｩｮｧＮ＠＠ａｳ＠｡＠ｰｲ･｣｡ｵｴｩｯｮＬ＠ｧ･ｴ
ｭ･､ｩ｣｡ｬ＠｡､ｶｩ｣･Ｎ
ｉｮｨ｡ｬ｡ｴｩｯｮＺ＠ｎｯ＠ｳｰ･｣ｩｦｩ｣＠ｦｩｲｳｴ＠｡ｩ､＠ｭ･｡ｳｵｲ･ｳ＠｡ｲ･＠ｲ･ｱｵｩｲ･､Ｎ＠＠ｉｦ＠･ｸｰｯｳ･､＠ｴｯ＠･ｸ｣･ｳｳｩｶ･＠ｬ･ｶ･ｬｳ＠ｯｦ＠ｭ｡ｴ･ｲｩ｡ｬ＠ｩｮ＠ｴｨ･
｡ｩｲＬ＠ｭｯｶ･＠ｴｨ･＠･ｸｰｯｳ･､＠ｰ･ｲｳｯｮ＠ｴｯ＠ｦｲ･ｳｨ＠｡ｩｲＮ＠＠ｇ･ｴ＠ｭ･､ｩ｣｡ｬ＠｡ｴｴ･ｮｴｩｯｮ＠ｩｦ＠｣ｯｵｧｨｩｮｧ＠ｯｲ＠ｲ･ｳｰｩｲ｡ｴｯｲｹ＠､ｩｳ｣ｯｭｦｯｲｴ
ｯ｣｣ｵｲｳＮ

ＴＮＲ＠ｍｯｳｴ＠ｩｭｰｯｲｴ｡ｮｴ＠ｳｹｭｰｴｯｭｳ＠｡ｮ､＠･ｦｦ･｣ｴｳＬ＠｢ｯｴｨ＠｡｣ｵｴ･＠｡ｮ､＠､･ｬ｡ｹ･､
ｉｍｍｅｄｉａｔｅ＠ｓｙｍｐｔｏｍｓ＠ａｎｄ＠ｈｅａｌｔｈ＠ｅｆｆｅｃｔｓ
ｅｹ･Ｚ＠ｎｯｴ＠･ｸｰ･｣ｴ･､＠ｴｯ＠｣｡ｵｳ･＠ｰｲｯｬｯｮｧ･､＠ｯｲ＠ｳｩｧｮｩｦｩ｣｡ｮｴ＠･ｹ･＠ｩｲｲｩｴ｡ｴｩｯｮＮ
ｓｫｩｮＺ＠ｃｯｮｴ｡｣ｴ＠ｷｩｴｨ＠ｴｨ･＠ｳｫｩｮ＠ｩｳ＠ｮｯｴ＠･ｸｰ･｣ｴ･､＠ｴｯ＠｢･＠ｨ｡ｲｭｦｵｬＮ＠＠ｈｩｧｨＭｐｲ･ｳｳｵｲ･＠ｅｱｵｩｰｭ･ｮｴ＠ｉｮｦｯｲｭ｡ｴｩｯｮＺ
ａ｣｣ｩ､･ｮｴ｡ｬ＠ｨｩｧｨＭｶ･ｬｯ｣ｩｴｹ＠ｩｮｪ･｣ｴｩｯｮ＠ｵｮ､･ｲ＠ｴｨ･＠ｳｫｩｮ＠ｯｦ＠ｭ｡ｴ･ｲｩ｡ｬｳ＠ｯｦ＠ｴｨｩｳ＠ｴｹｰ･＠ｭ｡ｹ＠ｲ･ｳｵｬｴ＠ｩｮ＠ｳ･ｲｩｯｵｳ＠ｩｮｪｵｲｹＮ＠＠ｓ･･ｫ
ｭ･､ｩ｣｡ｬ＠｡ｴｴ･ｮｴｩｯｮ＠｡ｴ＠ｯｮ｣･＠ｳｨｯｵｬ､＠｡ｮ＠｡｣｣ｩ､･ｮｴ＠ｬｩｫ･＠ｴｨｩｳ＠ｯ｣｣ｵｲＮ＠＠ｔｨ･＠ｩｮｩｴｩ｡ｬ＠ｷｯｵｮ､＠｡ｴ＠ｴｨ･＠ｩｮｪ･｣ｴｩｯｮ＠ｳｩｴ･＠ｭ｡ｹ＠ｮｯｴ
｡ｰｰ･｡ｲ＠ｴｯ＠｢･＠ｳ･ｲｩｯｵｳ＠｡ｴ＠ｦｩｲｳｴ［＠｢ｵｴＬ＠ｩｦ＠ｬ･ｦｴ＠ｵｮｴｲ･｡ｴ･､Ｌ＠｣ｯｵｬ､＠ｲ･ｳｵｬｴ＠ｩｮ＠､ｩｳｦｩｧｵｲ･ｭ･ｮｴ＠ｯｲ＠｡ｭｰｵｴ｡ｴｩｯｮ＠ｯｦ＠ｴｨ･
｡ｦｦ･｣ｴ･､＠ｰ｡ｲｴＮ

ｉｮｧ･ｳｴｩｯｮＺ＠ｎｯｴ＠･ｸｰ･｣ｴ･､＠ｴｯ＠｢･＠ｨ｡ｲｭｦｵｬ＠ｩｦ＠ｳｷ｡ｬｬｯｷ･､Ｎ
ｉｮｨ｡ｬ｡ｴｩｯｮＺ＠ｎｯｴ＠･ｸｰ･｣ｴ･､＠ｴｯ＠｢･＠ｨ｡ｲｭｦｵｬ＠ｩｦ＠ｩｮｨ｡ｬ･､Ｎ＠＠ｃｯｮｴ｡ｩｮｳ＠｡＠ｰ･ｴｲｯｬ･ｵｭＭ｢｡ｳ･､＠ｭｩｮ･ｲ｡ｬ＠ｯｩｬＮ＠＠ｍ｡ｹ＠｣｡ｵｳ･
ｲ･ｳｰｩｲ｡ｴｯｲｹ＠ｩｲｲｩｴ｡ｴｩｯｮ＠ｯｲ＠ｯｴｨ･ｲ＠ｰｵｬｭｯｮ｡ｲｹ＠･ｦｦ･｣ｴｳ＠ｦｯｬｬｯｷｩｮｧ＠ｰｲｯｬｯｮｧ･､＠ｯｲ＠ｲ･ｰ･｡ｴ･､＠ｩｮｨ｡ｬ｡ｴｩｯｮ＠ｯｦ＠ｯｩｬ＠ｭｩｳｴ＠｡ｴ
｡ｩｲ｢ｯｲｮ･＠ｬ･ｶ･ｬｳ＠｡｢ｯｶ･＠ｴｨ･＠ｲ･｣ｯｭｭ･ｮ､･､＠ｭｩｮ･ｲ｡ｬ＠ｯｩｬ＠ｭｩｳｴ＠･ｸｰｯｳｵｲ･＠ｬｩｭｩｴＮ＠＠ｓｹｭｰｴｯｭｳ＠ｯｦ＠ｲ･ｳｰｩｲ｡ｴｯｲｹ
ｩｲｲｩｴ｡ｴｩｯｮ＠ｭ｡ｹ＠ｩｮ｣ｬｵ､･＠｣ｯｵｧｨｩｮｧ＠｡ｮ､＠､ｩｦｦｩ｣ｵｬｴｹ＠｢ｲ･｡ｴｨｩｮｧＮ

ｄｅｌａｙｅｄ＠ｏｒ＠ｏｔｈｅｒ＠ｓｙｍｐｔｏｍｓ＠ａｎｄ＠ｈｅａｌｔｈ＠ｅｆｆｅｃｔｓＺ＠ｎｯｴ＠｣ｬ｡ｳｳｩｦｩ･､Ｎ

ＴＮＳ＠ｉｮ､ｩ｣｡ｴｩｯｮ＠ｯｦ＠｡ｮｹ＠ｩｭｭ･､ｩ｡ｴ･＠ｭ･､ｩ｣｡ｬ＠｡ｴｴ･ｮｴｩｯｮ＠｡ｮ､＠ｳｰ･｣ｩ｡ｬ＠ｴｲ･｡ｴｭ･ｮｴ＠ｮ･･､･､



｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟

＠ｒ･ｶｩｳｩｯｮ＠ｎｵｭ｢･ｲＺ ＠Ｑ
＠ｒ･ｶｩｳｩｯｮ＠ｄ｡ｴ･Ｚ ＠ｆｅｂｒｕａｒｙ＠ＱＶＬ＠ＲＰＱＲ

Ｓ＠ｯｦ Ｘ ＠ｃｨ･ｶｲｯｮ＠ｃｬ｡ｲｩｴｹ＠ｓｹｮｴｨ･ｴｩ｣＠ｈｹ､ｲ｡ｵｬｩ｣
ｏｩｬ＠ａｗ
＠ｍｓｄｓ＠Ｚ＠ ＠ＲＵＵＷＱ

ｎｯｴ＠｡ｰｰｬｩ｣｡｢ｬ･Ｎ

＠ｓｅｃｔｉｏｎ＠Ｕ＠＠ｆｉｒｅ＠ｆｉｇｈｔｉｎｇ＠ｍｅａｓｕｒｅｓ
ＵＮＱ＠ｅｸｴｩｮｧｵｩｳｨｩｮｧ＠ｭ･､ｩ｡
ｕｳ･＠ｷ｡ｴ･ｲ＠ｦｯｧＬ＠ｦｯ｡ｭＬ＠､ｲｹ＠｣ｨ･ｭｩ｣｡ｬ＠ｯｲ＠｣｡ｲ｢ｯｮ＠､ｩｯｸｩ､･＠ＨｃｏＲＩ＠ｴｯ＠･ｸｴｩｮｧｵｩｳｨ＠ｦｬ｡ｭ･ｳＮ

ＵＮＲ＠ｓｰ･｣ｩ｡ｬ＠ｨ｡ｺ｡ｲ､ｳ＠｡ｲｩｳｩｮｧ＠ｦｲｯｭ＠ｴｨ･＠ｳｵ｢ｳｴ｡ｮ｣･＠ｯｲ＠ｭｩｸｴｵｲ･
ｃｯｭ｢ｵｳｴｩｯｮ＠ｐｲｯ､ｵ｣ｴｳＺ ＠＠ｈｩｧｨｬｹ＠､･ｰ･ｮ､･ｮｴ＠ｯｮ＠｣ｯｭ｢ｵｳｴｩｯｮ＠｣ｯｮ､ｩｴｩｯｮｳＮ＠＠ａ＠｣ｯｭｰｬ･ｸ＠ｭｩｸｴｵｲ･＠ｯｦ＠｡ｩｲ｢ｯｲｮ･
ｳｯｬｩ､ｳＬ＠ｬｩｱｵｩ､ｳＬ＠｡ｮ､＠ｧ｡ｳ･ｳ＠ｩｮ｣ｬｵ､ｩｮｧ＠｣｡ｲ｢ｯｮ＠ｭｯｮｯｸｩ､･Ｌ＠｣｡ｲ｢ｯｮ＠､ｩｯｸｩ､･Ｌ＠｡ｮ､＠ｵｮｩ､･ｮｴｩｦｩ･､＠ｯｲｧ｡ｮｩ｣＠｣ｯｭｰｯｵｮ､ｳ
ｷｩｬｬ＠｢･＠･ｶｯｬｶ･､＠ｷｨ･ｮ＠ｴｨｩｳ＠ｭ｡ｴ･ｲｩ｡ｬ＠ｵｮ､･ｲｧｯ･ｳ＠｣ｯｭ｢ｵｳｴｩｯｮＮ

ＵＮＳ＠ａ､ｶｩ｣･＠ｦｯｲ＠ｦｩｲ･ｦｩｧｨｴ･ｲｳ
ｔｨｩｳ＠ｭ｡ｴ･ｲｩ｡ｬ＠ｷｩｬｬ＠｢ｵｲｮ＠｡ｬｴｨｯｵｧｨ＠ｩｴ＠ｩｳ＠ｮｯｴ＠･｡ｳｩｬｹ＠ｩｧｮｩｴ･､Ｎ＠＠ｆｯｲ＠ｦｩｲ･ｳ＠ｩｮｶｯｬｶｩｮｧ＠ｴｨｩｳ＠ｭ｡ｴ･ｲｩ｡ｬＬ＠､ｯ＠ｮｯｴ＠･ｮｴ･ｲ＠｡ｮｹ
･ｮ｣ｬｯｳ･､＠ｯｲ＠｣ｯｮｦｩｮ･､＠ｦｩｲ･＠ｳｰ｡｣･＠ｷｩｴｨｯｵｴ＠ｰｲｯｰ･ｲ＠ｰｲｯｴ･｣ｴｩｶ･＠･ｱｵｩｰｭ･ｮｴＬ＠ｩｮ｣ｬｵ､ｩｮｧ＠ｳ･ｬｦＭ｣ｯｮｴ｡ｩｮ･､＠｢ｲ･｡ｴｨｩｮｧ
｡ｰｰ｡ｲ｡ｴｵｳＮ

＠ｓｅｃｔｉｏｎ＠Ｖ＠＠ａｃｃｉｄｅｎｔａｌ＠ｒｅｌｅａｓｅ＠ｍｅａｓｕｒｅｓ

ＶＮＱ＠ｐ･ｲｳｯｮ｡ｬ＠ｰｲ･｣｡ｵｴｩｯｮｳＬ＠ｰｲｯｴ･｣ｴｩｶ･＠･ｱｵｩｰｭ･ｮｴ＠｡ｮ､＠･ｭ･ｲｧ･ｮ｣ｹ＠ｰｲｯ｣･､ｵｲ･ｳ
ｅｬｩｭｩｮ｡ｴ･＠｡ｬｬ＠ｳｯｵｲ｣･ｳ＠ｯｦ＠ｩｧｮｩｴｩｯｮ＠ｩｮ＠ｶｩ｣ｩｮｩｴｹ＠ｯｦ＠ｳｰｩｬｬ･､＠ｭ｡ｴ･ｲｩ｡ｬＮ＠ｒ･ｦ･ｲ＠ｴｯ＠ｓ･｣ｴｩｯｮｳ＠Ｕ＠｡ｮ､＠Ｘ＠ｦｯｲ＠ｭｯｲ･
ｩｮｦｯｲｭ｡ｴｩｯｮＮ

ＶＮＲ＠ｅｮｶｩｲｯｮｭ･ｮｴ｡ｬ＠ｰｲ･｣｡ｵｴｩｯｮｳ
ｓｴｯｰ＠ｴｨ･＠ｳｯｵｲ｣･＠ｯｦ＠ｴｨ･＠ｲ･ｬ･｡ｳ･＠ｩｦ＠ｹｯｵ＠｣｡ｮ＠､ｯ＠ｩｴ＠ｷｩｴｨｯｵｴ＠ｲｩｳｫＮ＠＠＠ｃｯｮｴ｡ｩｮ＠ｲ･ｬ･｡ｳ･＠ｴｯ＠ｰｲ･ｶ･ｮｴ＠ｦｵｲｴｨ･ｲ
｣ｯｮｴ｡ｭｩｮ｡ｴｩｯｮ＠ｯｦ＠ｳｯｩｬＬ＠ｳｵｲｦ｡｣･＠ｷ｡ｴ･ｲ＠ｯｲ＠ｧｲｯｵｮ､ｷ｡ｴ･ｲＮ

ＶＮＳ＠ｍ･ｴｨｯ､ｳ＠｡ｮ､＠ｭ｡ｴ･ｲｩ｡ｬ＠ｦｯｲ＠｣ｯｮｴ｡ｩｮｭ･ｮｴ＠｡ｮ､＠｣ｬ･｡ｮｩｮｧ＠ｵｰ
ｃｬ･｡ｮ＠ｵｰ＠ｳｰｩｬｬ＠｡ｳ＠ｳｯｯｮ＠｡ｳ＠ｰｯｳｳｩ｢ｬ･Ｌ＠ｯ｢ｳ･ｲｶｩｮｧ＠ｰｲ･｣｡ｵｴｩｯｮｳ＠ｩｮ＠ｅｸｰｯｳｵｲ･＠ｃｯｮｴｲｯｬｳＯｐ･ｲｳｯｮ｡ｬ＠ｐｲｯｴ･｣ｴｩｯｮＮ＠＠ｕｳ･
｡ｰｰｲｯｰｲｩ｡ｴ･＠ｴ･｣ｨｮｩｱｵ･ｳ＠ｳｵ｣ｨ＠｡ｳ＠｡ｰｰｬｹｩｮｧ＠ｮｯｮＭ｣ｯｭ｢ｵｳｴｩ｢ｬ･＠｡｢ｳｯｲ｢･ｮｴ＠ｭ｡ｴ･ｲｩ｡ｬｳ＠ｯｲ＠ｰｵｭｰｩｮｧＮ＠＠ｗｨ･ｲ･
ｦ･｡ｳｩ｢ｬ･＠｡ｮ､＠｡ｰｰｲｯｰｲｩ｡ｴ･Ｌ＠ｲ･ｭｯｶ･＠｣ｯｮｴ｡ｭｩｮ｡ｴ･､＠ｳｯｩｬ＠｡ｮ､＠､ｩｳｰｯｳ･＠ｯｦ＠ｩｮ＠｡＠ｭ｡ｮｮ･ｲ＠｣ｯｮｳｩｳｴ･ｮｴ＠ｷｩｴｨ＠｡ｰｰｬｩ｣｡｢ｬ･
ｲ･ｱｵｩｲ･ｭ･ｮｴｳＮ＠＠ｐｬ｡｣･＠ｯｴｨ･ｲ＠｣ｯｮｴ｡ｭｩｮ｡ｴ･､＠ｭ｡ｴ･ｲｩ｡ｬｳ＠ｩｮ＠､ｩｳｰｯｳ｡｢ｬ･＠｣ｯｮｴ｡ｩｮ･ｲｳ＠｡ｮ､＠､ｩｳｰｯｳ･＠ｯｦ＠ｩｮ＠｡＠ｭ｡ｮｮ･ｲ
｣ｯｮｳｩｳｴ･ｮｴ＠ｷｩｴｨ＠｡ｰｰｬｩ｣｡｢ｬ･＠ｲ･ｱｵｩｲ･ｭ･ｮｴｳＮ＠ｒ･ｰｯｲｴ＠ｳｰｩｬｬｳ＠ｴｯ＠ｬｯ｣｡ｬ＠｡ｵｴｨｯｲｩｴｩ･ｳ＠｡ｳ＠｡ｰｰｲｯｰｲｩ｡ｴ･＠ｯｲ＠ｲ･ｱｵｩｲ･､Ｎ

ＶＮＴ＠ｒ･ｦ･ｲ･ｮ｣･＠ｴｯ＠ｯｴｨ･ｲ＠ｳ･｣ｴｩｯｮｳ
ｓ･･＠ｳ･｣ｴｩｯｮｳ＠Ｘ＠｡ｮ､＠ＱＳＮ

＠ｓｅｃｔｉｏｎ＠Ｗ＠＠ｈａｎｄｌｉｎｇ＠ａｎｄ＠ｓｔｏｒａｇｅ
ＷＮＱ＠ｐｲ･｣｡ｵｴｩｯｮｳ＠ｦｯｲ＠ｳ｡ｦ･＠ｨ｡ｮ､ｬｩｮｧ
ｄｯ＠ｮｯｴ＠ｧ･ｴ＠ｩｮ＠･ｹ･ｳＬ＠ｯｮ＠ｳｫｩｮＬ＠ｯｲ＠ｯｮ＠｣ｬｯｴｨｩｮｧＮ＠＠ｗ｡ｳｨ＠ｴｨｯｲｯｵｧｨｬｹ＠｡ｦｴ･ｲ＠ｨ｡ｮ､ｬｩｮｧＮ＠＠ｄｯ＠ｮｯｴ＠ｴ｡ｳｴ･＠ｯｲ＠ｳｷ｡ｬｬｯｷＮ

ＷＮＲ＠ｃｯｮ､ｩｴｩｯｮｳ＠ｦｯｲ＠ｳ｡ｦ･＠ｳｴｯｲ｡ｧ･Ｌ＠ｩｮ｣ｬｵ､ｩｮｧ＠｡ｮｹ＠ｩｮ｣ｯｭｰ｡ｴｩ｢ｩｬｩｴｩ･ｳ
ｇ･ｮ･ｲ｡ｬ＠ｈ｡ｮ､ｬｩｮｧ＠ｉｮｦｯｲｭ｡ｴｩｯｮＺ＠ａｶｯｩ､＠｣ｯｮｴ｡ｭｩｮ｡ｴｩｮｧ＠ｳｯｩｬ＠ｯｲ＠ｲ･ｬ･｡ｳｩｮｧ＠ｴｨｩｳ＠ｭ｡ｴ･ｲｩ｡ｬ＠ｩｮｴｯ＠ｳ･ｷ｡ｧ･＠｡ｮ､
､ｲ｡ｩｮ｡ｧ･＠ｳｹｳｴ･ｭｳ＠｡ｮ､＠｢ｯ､ｩ･ｳ＠ｯｦ＠ｷ｡ｴ･ｲＮ
ｓｴ｡ｴｩ｣＠ｈ｡ｺ｡ｲ､Ｚ＠ｅｬ･｣ｴｲｯｳｴ｡ｴｩ｣＠｣ｨ｡ｲｧ･＠ｭ｡ｹ＠｡｣｣ｵｭｵｬ｡ｴ･＠｡ｮ､＠｣ｲ･｡ｴ･＠｡＠ｨ｡ｺ｡ｲ､ｯｵｳ＠｣ｯｮ､ｩｴｩｯｮ＠ｷｨ･ｮ＠ｨ｡ｮ､ｬｩｮｧ＠ｴｨｩｳ
ｭ｡ｴ･ｲｩ｡ｬＮ＠ｔｯ＠ｭｩｮｩｭｩｺ･＠ｴｨｩｳ＠ｨ｡ｺ｡ｲ､Ｌ＠｢ｯｮ､ｩｮｧ＠｡ｮ､＠ｧｲｯｵｮ､ｩｮｧ＠ｭ｡ｹ＠｢･＠ｮ･｣･ｳｳ｡ｲｹ＠｢ｵｴ＠ｭ｡ｹ＠ｮｯｴＬ＠｢ｹ＠ｴｨ･ｭｳ･ｬｶ･ｳＬ
｢･＠ｳｵｦｦｩ｣ｩ･ｮｴＮ＠ｒ･ｶｩ･ｷ＠｡ｬｬ＠ｯｰ･ｲ｡ｴｩｯｮｳ＠ｷｨｩ｣ｨ＠ｨ｡ｶ･＠ｴｨ･＠ｰｯｴ･ｮｴｩ｡ｬ＠ｯｦ＠ｧ･ｮ･ｲ｡ｴｩｮｧ＠｡ｮ､＠｡｣｣ｵｭｵｬ｡ｴｩｮｧ＠｡ｮ
･ｬ･｣ｴｲｯｳｴ｡ｴｩ｣＠｣ｨ｡ｲｧ･＠｡ｮ､Ｏｯｲ＠｡＠ｦｬ｡ｭｭ｡｢ｬ･＠｡ｴｭｯｳｰｨ･ｲ･＠Ｈｩｮ｣ｬｵ､ｩｮｧ＠ｴ｡ｮｫ＠｡ｮ､＠｣ｯｮｴ｡ｩｮ･ｲ＠ｦｩｬｬｩｮｧＬ＠ｳｰｬ｡ｳｨ＠ｦｩｬｬｩｮｧＬ
ｴ｡ｮｫ＠｣ｬ･｡ｮｩｮｧＬ＠ｳ｡ｭｰｬｩｮｧＬ＠ｧ｡ｵｧｩｮｧＬ＠ｳｷｩｴ｣ｨ＠ｬｯ｡､ｩｮｧＬ＠ｦｩｬｴ･ｲｩｮｧＬ＠ｭｩｸｩｮｧＬ＠｡ｧｩｴ｡ｴｩｯｮＬ＠｡ｮ､＠ｶ｡｣ｵｵｭ＠ｴｲｵ｣ｫ＠ｯｰ･ｲ｡ｴｩｯｮｳＩ
｡ｮ､＠ｵｳ･＠｡ｰｰｲｯｰｲｩ｡ｴ･＠ｭｩｴｩｧ｡ｴｩｮｧ＠ｰｲｯ｣･､ｵｲ･ｳＮ＠＠
ｃｯｮｴ｡ｩｮ･ｲ＠ｗ｡ｲｮｩｮｧｳＺ＠ｃｯｮｴ｡ｩｮ･ｲ＠ｩｳ＠ｮｯｴ＠､･ｳｩｧｮ･､＠ｴｯ＠｣ｯｮｴ｡ｩｮ＠ｰｲ･ｳｳｵｲ･Ｎ＠ｄｯ＠ｮｯｴ＠ｵｳ･＠ｰｲ･ｳｳｵｲ･＠ｴｯ＠･ｭｰｴｹ
｣ｯｮｴ｡ｩｮ･ｲ＠ｯｲ＠ｩｴ＠ｭ｡ｹ＠ｲｵｰｴｵｲ･＠ｷｩｴｨ＠･ｸｰｬｯｳｩｶ･＠ｦｯｲ｣･Ｎ＠＠ｅｭｰｴｹ＠｣ｯｮｴ｡ｩｮ･ｲｳ＠ｲ･ｴ｡ｩｮ＠ｰｲｯ､ｵ｣ｴ＠ｲ･ｳｩ､ｵ･＠Ｈｳｯｬｩ､Ｌ＠ｬｩｱｵｩ､Ｌ
｡ｮ､Ｏｯｲ＠ｶ｡ｰｯｲＩ＠｡ｮ､＠｣｡ｮ＠｢･＠､｡ｮｧ･ｲｯｵｳＮ＠＠ｄｯ＠ｮｯｴ＠ｰｲ･ｳｳｵｲｩｺ･Ｌ＠｣ｵｴＬ＠ｷ･ｬ､Ｌ＠｢ｲ｡ｺ･Ｌ＠ｳｯｬ､･ｲＬ＠､ｲｩｬｬＬ＠ｧｲｩｮ､Ｌ＠ｯｲ＠･ｸｰｯｳ･



｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟

＠ｒ･ｶｩｳｩｯｮ＠ｎｵｭ｢･ｲＺ ＠Ｑ
＠ｒ･ｶｩｳｩｯｮ＠ｄ｡ｴ･Ｚ ＠ｆｅｂｒｕａｒｙ＠ＱＶＬ＠ＲＰＱＲ

Ｔ＠ｯｦ Ｘ ＠ｃｨ･ｶｲｯｮ＠ｃｬ｡ｲｩｴｹ＠ｓｹｮｴｨ･ｴｩ｣＠ｈｹ､ｲ｡ｵｬｩ｣
ｏｩｬ＠ａｗ
＠ｍｓｄｓ＠Ｚ＠ ＠ＲＵＵＷＱ

ｳｵ｣ｨ＠｣ｯｮｴ｡ｩｮ･ｲｳ＠ｴｯ＠ｨ･｡ｴＬ＠ｦｬ｡ｭ･Ｌ＠ｳｰ｡ｲｫｳＬ＠ｳｴ｡ｴｩ｣＠･ｬ･｣ｴｲｩ｣ｩｴｹＬ＠ｯｲ＠ｯｴｨ･ｲ＠ｳｯｵｲ｣･ｳ＠ｯｦ＠ｩｧｮｩｴｩｯｮＮ＠＠ｔｨ･ｹ＠ｭ｡ｹ＠･ｸｰｬｯ､･
｡ｮ､＠｣｡ｵｳ･＠ｩｮｪｵｲｹ＠ｯｲ＠､･｡ｴｨＮ＠＠ｅｭｰｴｹ＠｣ｯｮｴ｡ｩｮ･ｲｳ＠ｳｨｯｵｬ､＠｢･＠｣ｯｭｰｬ･ｴ･ｬｹ＠､ｲ｡ｩｮ･､Ｌ＠ｰｲｯｰ･ｲｬｹ＠｣ｬｯｳ･､Ｌ＠｡ｮ､＠ｰｲｯｭｰｴｬｹ
ｲ･ｴｵｲｮ･､＠ｴｯ＠｡＠､ｲｵｭ＠ｲ･｣ｯｮ､ｩｴｩｯｮ･ｲ＠ｯｲ＠､ｩｳｰｯｳ･､＠ｯｦ＠ｰｲｯｰ･ｲｬｹＮ

ＷＮＳ＠ｓｰ･｣ｩｦｩ｣＠･ｮ､＠ｵｳ･ＨｳＩＺｈｹ､ｲ｡ｵｬｩ｣＠ｏｩｬ

＠ｓｅｃｔｉｏｎ＠Ｘ＠＠ｅｘｐｏｓｕｒｅ＠ｃｏｎｔｒｏｌｓＯｐｅｒｓｏｎａｌ＠ｐｒｏｔｅｃｔｉｏｎ

ｇｅｎｅｒａｌ＠ｃｏｎｓｉｄｅｒａｔｉｏｎｓＺ
ｃｯｮｳｩ､･ｲ＠ｴｨ･＠ｰｯｴ･ｮｴｩ｡ｬ＠ｨ｡ｺ｡ｲ､ｳ＠ｯｦ＠ｴｨｩｳ＠ｭ｡ｴ･ｲｩ｡ｬ＠Ｈｳ･･＠ｓ･｣ｴｩｯｮ＠ＲＩＬ＠｡ｰｰｬｩ｣｡｢ｬ･＠･ｸｰｯｳｵｲ･＠ｬｩｭｩｴｳＬ＠ｪｯ｢＠｡｣ｴｩｶｩｴｩ･ｳＬ
｡ｮ､＠ｯｴｨ･ｲ＠ｳｵ｢ｳｴ｡ｮ｣･ｳ＠ｩｮ＠ｴｨ･＠ｷｯｲｫ＠ｰｬ｡｣･＠ｷｨ･ｮ＠､･ｳｩｧｮｩｮｧ＠･ｮｧｩｮ･･ｲｩｮｧ＠｣ｯｮｴｲｯｬｳ＠｡ｮ､＠ｳ･ｬ･｣ｴｩｮｧ＠ｰ･ｲｳｯｮ｡ｬ
ｰｲｯｴ･｣ｴｩｶ･＠･ｱｵｩｰｭ･ｮｴＮ＠＠ｉｦ＠･ｮｧｩｮ･･ｲｩｮｧ＠｣ｯｮｴｲｯｬｳ＠ｯｲ＠ｷｯｲｫ＠ｰｲ｡｣ｴｩ｣･ｳ＠｡ｲ･＠ｮｯｴ＠｡､･ｱｵ｡ｴ･＠ｴｯ＠ｰｲ･ｶ･ｮｴ＠･ｸｰｯｳｵｲ･＠ｴｯ
ｨ｡ｲｭｦｵｬ＠ｬ･ｶ･ｬｳ＠ｯｦ＠ｴｨｩｳ＠ｭ｡ｴ･ｲｩ｡ｬＬ＠ｴｨ･＠ｰ･ｲｳｯｮ｡ｬ＠ｰｲｯｴ･｣ｴｩｶ･＠･ｱｵｩｰｭ･ｮｴ＠ｬｩｳｴ･､＠｢･ｬｯｷ＠ｩｳ＠ｲ･｣ｯｭｭ･ｮ､･､Ｎ＠＠ｔｨ･＠ｵｳ･ｲ
ｳｨｯｵｬ､＠ｲ･｡､＠｡ｮ､＠ｵｮ､･ｲｳｴ｡ｮ､＠｡ｬｬ＠ｩｮｳｴｲｵ｣ｴｩｯｮｳ＠｡ｮ､＠ｬｩｭｩｴ｡ｴｩｯｮｳ＠ｳｵｰｰｬｩ･､＠ｷｩｴｨ＠ｴｨ･＠･ｱｵｩｰｭ･ｮｴ＠ｳｩｮ｣･＠ｰｲｯｴ･｣ｴｩｯｮ＠ｩｳ
ｵｳｵ｡ｬｬｹ＠ｰｲｯｶｩ､･､＠ｦｯｲ＠｡＠ｬｩｭｩｴ･､＠ｴｩｭ･＠ｯｲ＠ｵｮ､･ｲ＠｣･ｲｴ｡ｩｮ＠｣ｩｲ｣ｵｭｳｴ｡ｮ｣･ｳＮ＠ｒ･ｦ･ｲ＠ｴｯ＠｡ｰｰｲｯｰｲｩ｡ｴ･＠ｃｅｎ＠ｳｴ｡ｮ､｡ｲ､ｳＮ

ＸＮＱ＠ｃｯｮｴｲｯｬ＠ｰ｡ｲ｡ｭ･ｴ･ｲｳ
Ｅｎｯ＠｡ｰｰｬｩ｣｡｢ｬ･＠ｯ｣｣ｵｰ｡ｴｩｯｮ｡ｬ＠･ｸｰｯｳｵｲ･＠ｬｩｭｩｴｳ＠･ｸｩｳｴ＠ｦｯｲ＠ｴｨｩｳ＠ｭ｡ｴ･ｲｩ｡ｬ＠ｯｲ＠ｩｴｳ＠｣ｯｭｰｯｮ･ｮｴｳＮ＠＠ｃｯｮｳｵｬｴ＠ｬｯ｣｡ｬ
｡ｵｴｨｯｲｩｴｩ･ｳ＠ｦｯｲ＠｡ｰｰｲｯｰｲｩ｡ｴ･＠ｶ｡ｬｵ･ｳＮ

ＸＮＲ＠ｅｸｰｯｳｵｲ･＠｣ｯｮｴｲｯｬｳ
ｅｎｇｉｎｅｅｒｉｎｇ＠ｃｏｎｔｒｏｌｓＺ
ｕｳ･＠ｩｮ＠｡＠ｷ･ｬｬＭｶ･ｮｴｩｬ｡ｴ･､＠｡ｲ･｡Ｎ

ｐｅｒｓｏｎａｌ＠ｐｒｏｔｅｃｔｉｖｅ＠ｅｑｕｉｐｍｅｎｔ
ｅｹ･Ｏｆ｡｣･＠ｐｲｯｴ･｣ｴｩｯｮＺ＠ｎｯ＠ｳｰ･｣ｩ｡ｬ＠･ｹ･＠ｰｲｯｴ･｣ｴｩｯｮ＠ｩｳ＠ｮｯｲｭ｡ｬｬｹ＠ｲ･ｱｵｩｲ･､Ｎ＠＠ｗｨ･ｲ･＠ｳｰｬ｡ｳｨｩｮｧ＠ｩｳ＠ｰｯｳｳｩ｢ｬ･Ｌ＠ｷ･｡ｲ
ｳ｡ｦ･ｴｹ＠ｧｬ｡ｳｳ･ｳ＠ｷｩｴｨ＠ｳｩ､･＠ｳｨｩ･ｬ､ｳ＠｡ｳ＠｡＠ｧｯｯ､＠ｳ｡ｦ･ｴｹ＠ｰｲ｡｣ｴｩ｣･Ｎ
ｓｫｩｮ＠ｐｲｯｴ･｣ｴｩｯｮＺ＠ｎｯ＠ｳｰ･｣ｩ｡ｬ＠ｰｲｯｴ･｣ｴｩｶ･＠｣ｬｯｴｨｩｮｧ＠ｩｳ＠ｮｯｲｭ｡ｬｬｹ＠ｲ･ｱｵｩｲ･､Ｎ＠＠ｗｨ･ｲ･＠ｳｰｬ｡ｳｨｩｮｧ＠ｩｳ＠ｰｯｳｳｩ｢ｬ･Ｌ＠ｳ･ｬ･｣ｴ
ｰｲｯｴ･｣ｴｩｶ･＠｣ｬｯｴｨｩｮｧ＠､･ｰ･ｮ､ｩｮｧ＠ｯｮ＠ｯｰ･ｲ｡ｴｩｯｮｳ＠｣ｯｮ､ｵ｣ｴ･､Ｌ＠ｰｨｹｳｩ｣｡ｬ＠ｲ･ｱｵｩｲ･ｭ･ｮｴｳ＠｡ｮ､＠ｯｴｨ･ｲ＠ｳｵ｢ｳｴ｡ｮ｣･ｳ＠ｩｮ＠ｴｨ･
ｷｯｲｫｰｬ｡｣･Ｎ＠＠ｓｵｧｧ･ｳｴ･､＠ｭ｡ｴ･ｲｩ｡ｬｳ＠ｦｯｲ＠ｰｲｯｴ･｣ｴｩｶ･＠ｧｬｯｶ･ｳ＠ｩｮ｣ｬｵ､･Ｚ＠＠ｎ･ｯｰｲ･ｮ･Ｌ＠ｎｩｴｲｩｬ･＠ｒｵ｢｢･ｲＬ＠ｓｩｬｶ･ｲ＠ｓｨｩ･ｬ､Ｌ
ｖｩｴｯｮＮ
ｒ･ｳｰｩｲ｡ｴｯｲｹ＠ｐｲｯｴ･｣ｴｩｯｮＺ＠ｎｯ＠ｲ･ｳｰｩｲ｡ｴｯｲｹ＠ｰｲｯｴ･｣ｴｩｯｮ＠ｩｳ＠ｮｯｲｭ｡ｬｬｹ＠ｲ･ｱｵｩｲ･､Ｎ＠＠＠ｉｦ＠ｵｳ･ｲ＠ｯｰ･ｲ｡ｴｩｯｮｳ＠ｧ･ｮ･ｲ｡ｴ･＠｡ｮ
ｯｩｬ＠ｭｩｳｴＬ＠､･ｴ･ｲｭｩｮ･＠ｩｦ＠｡ｩｲ｢ｯｲｮ･＠｣ｯｮ｣･ｮｴｲ｡ｴｩｯｮｳ＠｡ｲ･＠｢･ｬｯｷ＠ｴｨ･＠ｯ｣｣ｵｰ｡ｴｩｯｮ｡ｬ＠･ｸｰｯｳｵｲ･＠ｬｩｭｩｴ＠ｦｯｲ＠ｭｩｮ･ｲ｡ｬ＠ｯｩｬ
ｭｩｳｴＮ＠＠ｉｦ＠ｮｯｴＬ＠ｷ･｡ｲ＠｡ｮ＠｡ｰｰｲｯｶ･､＠ｲ･ｳｰｩｲ｡ｴｯｲ＠ｴｨ｡ｴ＠ｰｲｯｶｩ､･ｳ＠｡､･ｱｵ｡ｴ･＠ｰｲｯｴ･｣ｴｩｯｮ＠ｦｲｯｭ＠ｴｨ･＠ｭ･｡ｳｵｲ･､
｣ｯｮ｣･ｮｴｲ｡ｴｩｯｮｳ＠ｯｦ＠ｴｨｩｳ＠ｭ｡ｴ･ｲｩ｡ｬＮ＠＠ｆｯｲ＠｡ｩｲＭｰｵｲｩｦｹｩｮｧ＠ｲ･ｳｰｩｲ｡ｴｯｲｳ＠ｵｳ･＠｡＠ｰ｡ｲｴｩ｣ｵｬ｡ｴ･＠｣｡ｲｴｲｩ､ｧ･Ｎ

ｅｎｖｉｒｏｎｍｅｎｔａｌ＠＠ｅｘｐｏｓｕｒｅ＠ｃｏｎｔｒｏｌｓＺ
ｓ･･＠ｲ･ｬ･ｶ｡ｮｴ＠ｃｯｭｭｵｮｩｴｹ＠･ｮｶｩｲｯｮｭ･ｮｴ｡ｬ＠ｰｲｯｴ･｣ｴｩｯｮ＠ｬ･ｧｩｳｬ｡ｴｩｯｮ＠ｯｲ＠ｴｨ･＠ａｮｮ･ｸＬ＠｡ｳ＠｡ｰｰｬｩ｣｡｢ｬ･Ｎ

＠ｓｅｃｔｉｏｎ＠Ｙ＠＠ｐｈｙｓｉｃａｌ＠ａｎｄ＠ｃｈｅｍｉｃａｌ＠ｐｒｏｐｅｒｔｉｅｓ
ａｴｴ･ｮｴｩｯｮＺ＠＠ｴｨ･＠､｡ｴ｡＠｢･ｬｯｷ＠｡ｲ･＠ｴｹｰｩ｣｡ｬ＠ｶ｡ｬｵ･ｳ＠｡ｮ､＠､ｯ＠ｮｯｴ＠｣ｯｮｳｴｩｴｵｴ･＠｡＠ｳｰ･｣ｩｦｩ｣｡ｴｩｯｮＮ

ＹＮＱ＠ｉｮｦｯｲｭ｡ｴｩｯｮ＠ｯｮ＠｢｡ｳｩ｣＠ｰｨｹｳｩ｣｡ｬ＠｡ｮ､＠｣ｨ･ｭｩ｣｡ｬ＠ｰｲｯｰ･ｲｴｩ･ｳ
ａｰｰ･｡ｲ｡ｮ｣･
ｃｯｬｯｲＺ＠ ＠ｃｯｬｯｲｬ･ｳｳ

＠＠＠ｐｨｹｳｩ｣｡ｬ＠ｓｴ｡ｴ･Ｚ＠ ＠ｌｩｱｵｩ､
ｏ､ｯｲＺ＠ ＠ｈｹ､ｲｯ｣｡ｲ｢ｯｮ＠ｯ､ｯｲ
ｏ､ｯｲ＠ｔｨｲ･ｳｨｯｬ､Ｚ ｎｯ＠､｡ｴ｡＠｡ｶ｡ｩｬ｡｢ｬ･
ｰｈＺ＠ ＠ｎｯ＠､｡ｴ｡＠｡ｶ｡ｩｬ｡｢ｬ･
ｍ･ｬｴｩｮｧ＠ｐｯｩｮｴＺ ｎｯ＠､｡ｴ｡＠｡ｶ｡ｩｬ｡｢ｬ･
ｆｲ･･ｺｩｮｧ＠ｐｯｩｮｴＺ＠ ＠ｎｯ＠､｡ｴ｡＠｡ｶ｡ｩｬ｡｢ｬ･＠
ｉｮｩｴｩ｡ｬ＠ｂｯｩｬｩｮｧ＠ｐｯｩｮｴＺ＠ ＠ＳＱＵﾰｃ＠ＨＵＹＹﾰｆＩ＠ｍｩｮｩｭｵｭ



｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟

＠ｒ･ｶｩｳｩｯｮ＠ｎｵｭ｢･ｲＺ ＠Ｑ
＠ｒ･ｶｩｳｩｯｮ＠ｄ｡ｴ･Ｚ ＠ｆｅｂｒｕａｒｙ＠ＱＶＬ＠ＲＰＱＲ

Ｕ＠ｯｦ Ｘ ＠ｃｨ･ｶｲｯｮ＠ｃｬ｡ｲｩｴｹ＠ｓｹｮｴｨ･ｴｩ｣＠ｈｹ､ｲ｡ｵｬｩ｣
ｏｩｬ＠ａｗ
＠ｍｓｄｓ＠Ｚ＠ ＠ＲＵＵＷＱ

ｆｬ｡ｳｨｰｯｩｮｴＺ Ｈｃｬ･ｶ･ｬ｡ｮ､＠ｏｰ･ｮ＠ｃｵｰＩ＠＠ＱＹＰ＠ﾰｃ＠ＨＳＷＴ＠ﾰｆＩ＠＠＠ｍｩｮｩｭｵｭ
ｅｶ｡ｰｯｲ｡ｴｩｯｮ＠ｒ｡ｴ･Ｚ＠ ＠ｎｯ＠､｡ｴ｡＠｡ｶ｡ｩｬ｡｢ｬ･
ｆｬ｡ｭｭ｡｢ｩｬｩｴｹ＠Ｈｳｯｬｩ､Ｌ＠ｧ｡ｳＩＺ ｎｯ＠ｄ｡ｴ｡＠ａｶ｡ｩｬ｡｢ｬ･
ｆｬ｡ｭｭ｡｢ｩｬｩｴｹ＠Ｈｅｸｰｬｯｳｩｶ･Ｉ＠ｌｩｭｩｴｳ＠ＨＥ＠｢ｹ＠ｶｯｬｵｭ･＠ｩｮ＠｡ｩｲＩＺ

ｌｯｷ･ｲＺ＠＠＠ｎｯｴ＠ａｰｰｬｩ｣｡｢ｬ･＠＠ｕｰｰ･ｲＺ＠＠＠ｎｯｴ＠ａｰｰｬｩ｣｡｢ｬ･
ｖ｡ｰｯｲ＠ｐｲ･ｳｳｵｲ･Ｚ＠ ＠＠＠＼ＰＮＰＱ＠ｭｭｈｧ＠｀＠ＳＷＮＸ＠ﾰｃ＠ＨＱＰＰ＠ﾰｆＩ
ｖ｡ｰｯｲ＠ｄ･ｮｳｩｴｹ＠Ｈａｩｲ＠］＠ＱＩＺ＠ ＠＠＾Ｑ
ｄ･ｮｳｩｴｹＺ＠ ＠＠＠ｎｯ＠､｡ｴ｡＠｡ｶ｡ｩｬ｡｢ｬ･
ｓｯｬｵ｢ｩｬｩｴｹＺ ＠ｓｯｬｵ｢ｬ･＠ｩｮ＠ｨｹ､ｲｯ｣｡ｲ｢ｯｮｳ［＠ｩｮｳｯｬｵ｢ｬ･＠ｩｮ＠ｷ｡ｴ･ｲ
ｐ｡ｲｴｩｴｩｯｮ＠｣ｯ･ｦｦｩ｣ｩ･ｮｴＺ＠ｮＭｯ｣ｴ｡ｮｯｬＯｷ｡ｴ･ｲＺ＠ｎｯ＠､｡ｴ｡＠｡ｶ｡ｩｬ｡｢ｬ･
ａｵｴｯＭｩｧｮｩｴｩｯｮ＠ｴ･ｭｰ･ｲ｡ｴｵｲ･Ｚ＠＠＠＠＠＠ｎｯ＠､｡ｴ｡＠｡ｶ｡ｩｬ｡｢ｬ･
ｄ･｣ｯｭｰｯｳｩｴｩｯｮ＠ｴ･ｭｰ･ｲ｡ｴｵｲ･Ｚ＠ ｎｯ＠ｄ｡ｴ｡＠ａｶ｡ｩｬ｡｢ｬ･
ｖｩｳ｣ｯｳｩｴｹＺ＠ ＠＠＠ＳＶＮＴｭｭＲＯｳ＠｀＠ＴＰﾰｃ＠ＨＱＰＴﾰｆＩ＠Ｈｔｹｰｩ｣｡ｬＩ
ｅｸｰｬｯｳｩｶ･＠ｐｲｯｰ･ｲｴｩ･ｳＺ＠ｎｯ＠ｄ｡ｴ｡＠ａｶ｡ｩｬ｡｢ｬ･
ｏｸｩ､ｩｳｩｮｧ＠ｰｲｯｰ･ｲｴｩ･ｳＺ ｎｯ＠ｄ｡ｴ｡＠ａｶ｡ｩｬ｡｢ｬ･
ＹＮＲ＠ｏｴｨ･ｲ＠ｉｮｦｯｲｭ｡ｴｩｯｮＺ ｎｯ＠ｄ｡ｴ｡＠ａｶ｡ｩｬ｡｢ｬ･

＠ｓｅｃｔｉｏｎ＠ＱＰ＠＠ｓｔａｂｉｌｉｔｙ＠ａｎｄ＠ｒｅａｃｔｉｖｉｔｙ
ＱＰＮＱ＠ｒ･｡｣ｴｩｶｩｴｹＺ ｔｨｩｳ＠ｭ｡ｴ･ｲｩ｡ｬ＠ｩｳ＠ｮｯｴ＠･ｸｰ･｣ｴ･､＠ｴｯ＠ｲ･｡｣ｴＮ
ＱＰＮＲ＠ｃｨ･ｭｩ｣｡ｬ＠ｓｴ｡｢ｩｬｩｴｹＺ ｔｨｩｳ＠ｭ｡ｴ･ｲｩ｡ｬ＠ｩｳ＠｣ｯｮｳｩ､･ｲ･､＠ｳｴ｡｢ｬ･＠ｵｮ､･ｲ＠ｮｯｲｭ｡ｬ＠｡ｭ｢ｩ･ｮｴ＠｡ｮ､＠｡ｮｴｩ｣ｩｰ｡ｴ･､＠ｳｴｯｲ｡ｧ･
｡ｮ､＠ｨ｡ｮ､ｬｩｮｧ＠｣ｯｮ､ｩｴｩｯｮｳ＠ｯｦ＠ｴ･ｭｰ･ｲ｡ｴｵｲ･＠｡ｮ､＠ｰｲ･ｳｳｵｲ･Ｎ
ＱＰＮＳ＠ｐｯｳｳｩ｢ｩｬｩｴｹ＠ｯｦ＠ｨ｡ｺ｡ｲ､ｯｵｳ＠ｲ･｡｣ｴｩｯｮｳＺ ｈ｡ｺ｡ｲ､ｯｵｳ＠ｰｯｬｹｭ･ｲｩｺ｡ｴｩｯｮ＠ｷｩｬｬ＠ｮｯｴ＠ｯ｣｣ｵｲＮ
ＱＰＮＴ＠ｃｯｮ､ｩｴｩｯｮｳ＠ｴｯ＠ａｶｯｩ､Ｚ＠ｎｯｴ＠｡ｰｰｬｩ｣｡｢ｬ･
ＱＰＮＵ＠ｉｮ｣ｯｭｰ｡ｴｩ｢ｬ･＠ｭ｡ｴ･ｲｩ｡ｬｳ＠ｴｯ＠｡ｶｯｩ､Ｚ＠ｍ｡ｹ＠ｲ･｡｣ｴ＠ｷｩｴｨ＠ｳｴｲｯｮｧ＠｡｣ｩ､ｳ＠ｯｲ＠ｳｴｲｯｮｧ＠ｯｸｩ､ｩｺｩｮｧ＠｡ｧ･ｮｴｳＬ＠ｳｵ｣ｨ＠｡ｳ
｣ｨｬｯｲ｡ｴ･ｳＬ＠ｮｩｴｲ｡ｴ･ｳＬ＠ｰ･ｲｯｸｩ､･ｳＬ＠･ｴ｣Ｎ
ＱＰＮＶ＠ｈ｡ｺ｡ｲ､ｯｵｳ＠､･｣ｯｭｰｯｳｩｴｩｯｮ＠ｰｲｯ､ｵ｣ｴｳＺ ｎｯｮ･＠ｫｮｯｷｮ＠Ｈｎｯｮ･＠･ｸｰ･｣ｴ･､Ｉ

＠ｓｅｃｔｉｏｎ＠ＱＱ＠＠ｔｏｘｉｃｏｌｏｇｉｃａｌ＠ｉｎｆｏｒｍａｔｉｏｎ

ＱＱＮＱ＠ｉｮｦｯｲｭ｡ｴｩｯｮ＠ｯｮ＠ｴｯｸｩ｣ｯｬｯｧｩ｣｡ｬ＠･ｦｦ･｣ｴｳ
ｓ･ｲｩｯｵｳ＠ｅｹ･＠ｄ｡ｭ｡ｧ･Ｏｉｲｲｩｴ｡ｴｩｯｮＺ＠ｔｨ･＠･ｹ･＠ｩｲｲｩｴ｡ｴｩｯｮ＠ｨ｡ｺ｡ｲ､＠ｩｳ＠｢｡ｳ･､＠ｯｮ＠･ｶ｡ｬｵ｡ｴｩｯｮ＠ｯｦ＠､｡ｴ｡＠ｦｯｲ＠ｰｲｯ､ｵ｣ｴ
｣ｯｭｰｯｮ･ｮｴｳＮ

ｓｫｩｮ＠ｃｯｲｲｯｳｩｯｮＯｉｲｲｩｴ｡ｴｩｯｮＺ＠ｔｨ･＠ｳｫｩｮ＠ｩｲｲｩｴ｡ｴｩｯｮ＠ｨ｡ｺ｡ｲ､＠ｩｳ＠｢｡ｳ･､＠ｯｮ＠･ｶ｡ｬｵ｡ｴｩｯｮ＠ｯｦ＠､｡ｴ｡＠ｦｯｲ＠ｰｲｯ､ｵ｣ｴ
｣ｯｭｰｯｮ･ｮｴｳＮ＠

ｓｫｩｮ＠ｓ･ｮｳｩｴｩｺ｡ｴｩｯｮＺ ＠ｔｨ･＠ｳｫｩｮ＠ｳ･ｮｳｩｴｩｺ｡ｴｩｯｮ＠ｨ｡ｺ｡ｲ､＠ｩｳ＠｢｡ｳ･､＠ｯｮ＠･ｶ｡ｬｵ｡ｴｩｯｮ＠ｯｦ＠､｡ｴ｡＠ｦｯｲ＠ｰｲｯ､ｵ｣ｴ＠｣ｯｭｰｯｮ･ｮｴｳＮ

ａ｣ｵｴ･＠ｄ･ｲｭ｡ｬ＠ｔｯｸｩ｣ｩｴｹＺ ＠ｔｨ･＠｡｣ｵｴ･＠､･ｲｭ｡ｬ＠ｴｯｸｩ｣ｩｴｹ＠ｨ｡ｺ｡ｲ､＠ｩｳ＠｢｡ｳ･､＠ｯｮ＠･ｶ｡ｬｵ｡ｴｩｯｮ＠ｯｦ＠､｡ｴ｡＠ｦｯｲ＠ｰｲｯ､ｵ｣ｴ
｣ｯｭｰｯｮ･ｮｴｳＮ＠

ａ｣ｵｴ･＠ｏｲ｡ｬ＠ｔｯｸｩ｣ｩｴｹＺ＠ｔｨ･＠｡｣ｵｴ･＠ｯｲ｡ｬ＠ｴｯｸｩ｣ｩｴｹ＠ｨ｡ｺ｡ｲ､＠ｩｳ＠｢｡ｳ･､＠ｯｮ＠･ｶ｡ｬｵ｡ｴｩｯｮ＠ｯｦ＠､｡ｴ｡＠ｦｯｲ＠ｰｲｯ､ｵ｣ｴ
｣ｯｭｰｯｮ･ｮｴｳＮ＠

ａ｣ｵｴ･＠ｉｮｨ｡ｬ｡ｴｩｯｮ＠ｔｯｸｩ｣ｩｴｹＺ＠ｔｨ･＠｡｣ｵｴ･＠ｩｮｨ｡ｬ｡ｴｩｯｮ＠ｴｯｸｩ｣ｩｴｹ＠ｨ｡ｺ｡ｲ､＠ｩｳ＠｢｡ｳ･､＠ｯｮ＠･ｶ｡ｬｵ｡ｴｩｯｮ＠ｯｦ＠､｡ｴ｡＠ｦｯｲ＠ｰｲｯ､ｵ｣ｴ
｣ｯｭｰｯｮ･ｮｴｳＮ＠

ｇ･ｲｭ＠ｃ･ｬｬ＠ｍｵｴ｡ｧ･ｮｩ｣ｩｴｹＺ ｔｨ･＠ｨ｡ｺ｡ｲ､＠･ｶ｡ｬｵ｡ｴｩｯｮ＠ｩｳ＠｢｡ｳ･､＠ｯｮ＠､｡ｴ｡＠ｦｯｲ＠｣ｯｭｰｯｮ･ｮｴｳ＠ｯｲ＠｡＠ｳｩｭｩｬ｡ｲ＠ｭ｡ｴ･ｲｩ｡ｬＮ
ｃ｡ｲ｣ｩｮｯｧ･ｮｩ｣ｩｴｹＺ ｔｨ･＠ｨ｡ｺ｡ｲ､＠･ｶ｡ｬｵ｡ｴｩｯｮ＠ｩｳ＠｢｡ｳ･､＠ｯｮ＠､｡ｴ｡＠ｦｯｲ＠｣ｯｭｰｯｮ･ｮｴｳ＠ｯｲ＠｡＠ｳｩｭｩｬ｡ｲ＠ｭ｡ｴ･ｲｩ｡ｬＮ
ｒ･ｰｲｯ､ｵ｣ｴｩｶ･＠ｔｯｸｩ｣ｩｴｹＺ ｔｨ･＠ｨ｡ｺ｡ｲ､＠･ｶ｡ｬｵ｡ｴｩｯｮ＠ｩｳ＠｢｡ｳ･､＠ｯｮ＠､｡ｴ｡＠ｦｯｲ＠｣ｯｭｰｯｮ･ｮｴｳ＠ｯｲ＠｡＠ｳｩｭｩｬ｡ｲ＠ｭ｡ｴ･ｲｩ｡ｬＮ

ｓｰ･｣ｩｦｩ｣＠ｔ｡ｲｧ･ｴ＠ｏｲｧ｡ｮ＠ｔｯｸｩ｣ｩｴｹ＠Ｍ＠ｓｩｮｧｬ･＠ｅｸｰｯｳｵｲ･Ｚ ｔｨ･＠ｨ｡ｺ｡ｲ､＠･ｶ｡ｬｵ｡ｴｩｯｮ＠ｩｳ＠｢｡ｳ･､＠ｯｮ＠､｡ｴ｡＠ｦｯｲ



｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟

＠ｒ･ｶｩｳｩｯｮ＠ｎｵｭ｢･ｲＺ ＠Ｑ
＠ｒ･ｶｩｳｩｯｮ＠ｄ｡ｴ･Ｚ ＠ｆｅｂｒｕａｒｙ＠ＱＶＬ＠ＲＰＱＲ

Ｖ＠ｯｦ Ｘ ＠ｃｨ･ｶｲｯｮ＠ｃｬ｡ｲｩｴｹ＠ｓｹｮｴｨ･ｴｩ｣＠ｈｹ､ｲ｡ｵｬｩ｣
ｏｩｬ＠ａｗ
＠ｍｓｄｓ＠Ｚ＠ ＠ＲＵＵＷＱ

｣ｯｭｰｯｮ･ｮｴｳ＠ｯｲ＠｡＠ｳｩｭｩｬ｡ｲ＠ｭ｡ｴ･ｲｩ｡ｬＮ
ｓｰ･｣ｩｦｩ｣＠ｔ｡ｲｧ･ｴ＠ｏｲｧ｡ｮ＠ｔｯｸｩ｣ｩｴｹ＠Ｍ＠ｒ･ｰ･｡ｴ･､＠ｅｸｰｯｳｵｲ･Ｚ ｔｨ･＠ｨ｡ｺ｡ｲ､＠･ｶ｡ｬｵ｡ｴｩｯｮ＠ｩｳ＠｢｡ｳ･､＠ｯｮ＠､｡ｴ｡＠ｦｯｲ
｣ｯｭｰｯｮ･ｮｴｳ＠ｯｲ＠｡＠ｳｩｭｩｬ｡ｲ＠ｭ｡ｴ･ｲｩ｡ｬＮ

ａｄｄｉｔｉｏｎａｌ＠ｔｏｘｉｃｏｌｏｇｙ＠ｉｎｆｏｒｍａｔｉｏｎＺ
＠ｉｮ＠ ｡｣｣ｯｲ､｡ｮ｣･＠ ｷｩｴｨ＠ ｴｨ･＠ ｄｩｲ･｣ｴｩｶ･＠ ＹＴＯＶＹＯｅｃ＠ ＨＲＱｳｴ＠ ａｔｐ＠ ｴｯ＠ ｄｓｄＩＬ＠ ｎｯｴ｡＠ ｌＬ＠ ｲ･ｦ･ｲ･ｮ｣･＠ ｉｐ＠ ＳＴＶＯＹＲＺ＠ Ｂｄｍｓｏ
ｅｸｴｲ｡｣ｴｩｯｮ＠ｍ･ｴｨｯ､ＢＬ＠ｷ･＠ｨ｡ｶ･＠､･ｴ･ｲｭｩｮ･､＠ｴｨ｡ｴ＠ｴｨ･＠｢｡ｳ･＠ｯｩｬｳ＠ｵｳ･､＠ｩｮ＠ｴｨｩｳ＠ｰｲ･ｰ｡ｲ｡ｴｩｯｮ＠｡ｲ･＠ｮｯｴ＠｣｡ｲ｣ｩｮｯｧ･ｮｩ｣Ｎ

＠ｓｅｃｔｉｏｎ＠ＱＲ＠＠ｅｃｏｌｏｇｉｃａｌ＠ｉｎｆｏｒｍａｔｉｏｎ
ＱＲＮＱ＠ｔｯｸｩ｣ｩｴｹ
ｔｨｩｳ＠ｭ｡ｴ･ｲｩ｡ｬ＠ｩｳ＠ｮｯｴ＠･ｸｰ･｣ｴ･､＠ｴｯ＠｢･＠ｨ｡ｲｭｦｵｬ＠ｴｯ＠｡ｱｵ｡ｴｩ｣＠ｯｲｧ｡ｮｩｳｭｳＮ＠＠＠ｔｨ･＠ｰｲｯ､ｵ｣ｴ＠ｨ｡ｳ＠ｮｯｴ＠｢･･ｮ＠ｴ･ｳｴ･､Ｎ＠ｔｨ･
ｳｴ｡ｴ･ｭ･ｮｴ＠ｨ｡ｳ＠｢･･ｮ＠､･ｲｩｶ･､＠ｦｲｯｭ＠ｴｨ･＠ｰｲｯｰ･ｲｴｩ･ｳ＠ｯｦ＠ｴｨ･＠ｩｮ､ｩｶｩ､ｵ｡ｬ＠｣ｯｭｰｯｮ･ｮｴｳＮ

ＱＲＮＲ＠ｐ･ｲｳｩｳｴ･ｮ｣･＠｡ｮ､＠､･ｧｲ｡､｡｢ｩｬｩｴｹ
ｔｨｩｳ＠ｭ｡ｴ･ｲｩ｡ｬ＠ｩｳ＠ｮｯｴ＠･ｸｰ･｣ｴ･､＠ｴｯ＠｢･＠ｲ･｡､ｩｬｹ＠｢ｩｯ､･ｧｲ｡､｡｢ｬ･Ｎ＠＠＠ｔｨ･＠ｰｲｯ､ｵ｣ｴ＠ｨ｡ｳ＠ｮｯｴ＠｢･･ｮ＠ｴ･ｳｴ･､Ｎ＠ｔｨ･
ｳｴ｡ｴ･ｭ･ｮｴ＠ｨ｡ｳ＠｢･･ｮ＠､･ｲｩｶ･､＠ｦｲｯｭ＠ｴｨ･＠ｰｲｯｰ･ｲｴｩ･ｳ＠ｯｦ＠ｴｨ･＠ｩｮ､ｩｶｩ､ｵ｡ｬ＠｣ｯｭｰｯｮ･ｮｴｳＮ

ＱＲＮＳ＠ｂｩｯ｡｣｣ｵｭｵｬ｡ｴｩｶ･＠ｰｯｴ･ｮｴｩ｡ｬ
ｂｩｯ｣ｯｮ｣･ｮｴｲ｡ｴｩｯｮ＠ｆ｡｣ｴｯｲＺ＠ｎｯ＠ｄ｡ｴ｡＠ａｶ｡ｩｬ｡｢ｬ･
ｏ｣ｴ｡ｮｯｬＯｗ｡ｴ･ｲ＠ｐ｡ｲｴｩｴｩｯｮ＠ｃｯ･ｦｦｩ｣ｩ･ｮｴＺ＠ｎｯ＠､｡ｴ｡＠｡ｶ｡ｩｬ｡｢ｬ･

ＱＲＮＴ＠ｍｯ｢ｩｬｩｴｹ＠ｩｮ＠ｳｯｩｬ
ｎｯ＠､｡ｴ｡＠｡ｶ｡ｩｬ｡｢ｬ･Ｎ

ＱＲＮＵ＠ｒ･ｳｵｬｴｳ＠ｯｦ＠ｐｂｔ＠｡ｮ､＠ｶｐｶｂ＠｡ｳｳ･ｳｳｭ･ｮｴ
ｔｨｩｳ＠ｰｲｯ､ｵ｣ｴ＠ｩｳ＠ｮｯｴＬ＠ｯｲ＠､ｯ･ｳ＠ｮｯｴ＠｣ｯｮｴ｡ｩｮＬ＠｡＠ｳｵ｢ｳｴ｡ｮ｣･＠ｴｨ｡ｴ＠ｩｳ＠｡＠ｰｯｴ･ｮｴｩ｡ｬ＠ｐｂｔ＠ｯｲ＠｡＠ｶｐｶｂＮ

ＱＲＮＶ＠ｏｴｨ･ｲ＠｡､ｶ･ｲｳ･＠･ｦｦ･｣ｴｳ
ｎｯ＠ｯｴｨ･ｲ＠｡､ｶ･ｲｳ･＠･ｦｦ･｣ｴｳ＠ｩ､･ｮｴｩｦｩ･､Ｎ

＠ｓｅｃｔｉｏｎ＠ＱＳ＠＠ｄｉｓｐｏｓａｌ＠ｃｏｎｓｉｄｅｒａｔｉｏｎｓ
ＱＳＮＱ＠ｗ｡ｳｴ･＠ｴｲ･｡ｴｭ･ｮｴ＠ｭ･ｴｨｯ､ｳ
ｕｳ･＠ｭ｡ｴ･ｲｩ｡ｬ＠ｦｯｲ＠ｩｴｳ＠ｩｮｴ･ｮ､･､＠ｰｵｲｰｯｳ･＠ｯｲ＠ｲ･｣ｹ｣ｬ･＠ｩｦ＠ｰｯｳｳｩ｢ｬ･Ｎ＠＠ｏｩｬ＠｣ｯｬｬ･｣ｴｩｯｮ＠ｳ･ｲｶｩ｣･ｳ＠｡ｲ･＠｡ｶ｡ｩｬ｡｢ｬ･＠ｦｯｲ＠ｵｳ･､
ｯｩｬ＠ｲ･｣ｹ｣ｬｩｮｧ＠ｯｲ＠､ｩｳｰｯｳ｡ｬＮ＠＠ｐｬ｡｣･＠｣ｯｮｴ｡ｭｩｮ｡ｴ･､＠ｭ｡ｴ･ｲｩ｡ｬｳ＠ｩｮ＠｣ｯｮｴ｡ｩｮ･ｲｳ＠｡ｮ､＠､ｩｳｰｯｳ･＠ｯｦ＠ｩｮ＠｡＠ｭ｡ｮｮ･ｲ
｣ｯｮｳｩｳｴ･ｮｴ＠ｷｩｴｨ＠｡ｰｰｬｩ｣｡｢ｬ･＠ｲ･ｧｵｬ｡ｴｩｯｮｳＮ＠＠ｃｯｮｴ｡｣ｴ＠ｹｯｵｲ＠ｳ｡ｬ･ｳ＠ｲ･ｰｲ･ｳ･ｮｴ｡ｴｩｶ･＠ｯｲ＠ｬｯ｣｡ｬ＠･ｮｶｩｲｯｮｭ･ｮｴ｡ｬ＠ｯｲ＠ｨ･｡ｬｴｨ
｡ｵｴｨｯｲｩｴｩ･ｳ＠ｦｯｲ＠｡ｰｰｲｯｶ･､＠､ｩｳｰｯｳ｡ｬ＠ｯｲ＠ｲ･｣ｹ｣ｬｩｮｧ＠ｭ･ｴｨｯ､ｳＮ
ｉｮ＠｡｣｣ｯｲ､｡ｮ｣･＠ｷｩｴｨ＠ｅｵｲｯｰ･｡ｮ＠ｗ｡ｳｴ･＠ｃ｡ｴ｡ｬｯｧｵ･＠ＨｅＮｗＮｃＮＩ＠ｴｨ･＠｣ｯ､ｩｦｩ｣｡ｴｩｯｮ＠ｩｳ＠ｴｨ･＠ｦｯｬｬｯｷｩｮｧＺ＠ＱＳＭＰＲ

＠ｓｅｃｔｉｏｎ＠ＱＴ＠＠ｔｒａｎｓｐｏｒｔ＠ｉｎｆｏｒｍａｔｉｏｎ
ｔｨ･＠ ､･ｳ｣ｲｩｰｴｩｯｮ＠ ｳｨｯｷｮ＠ ｭ｡ｹ＠ｮｯｴ＠ ｡ｰｰｬｹ＠ ｴｯ＠ ｡ｬｬ＠ ｳｨｩｰｰｩｮｧ＠ ｳｩｴｵ｡ｴｩｯｮｳＮ＠ ＠ ｃｯｮｳｵｬｴ＠ ｡ｰｰｲｯｰｲｩ｡ｴ･＠ ｄ｡ｮｧ･ｲｯｵｳ＠ｇｯｯ､ｳ
ｒ･ｧｵｬ｡ｴｩｯｮｳ＠ ｦｯｲ＠ ｡､､ｩｴｩｯｮ｡ｬ＠ ､･ｳ｣ｲｩｰｴｩｯｮ＠ ｲ･ｱｵｩｲ･ｭ･ｮｴｳ＠ Ｈ･ＮｧＮＬ＠ ｴ･｣ｨｮｩ｣｡ｬ＠ ｮ｡ｭ･Ｉ＠ ｡ｮ､＠ ｭｯ､･Ｍｳｰ･｣ｩｦｩ｣＠ ｯｲ
ｱｵ｡ｮｴｩｴｹＭｳｰ･｣ｩｦｩ｣＠ｳｨｩｰｰｩｮｧ＠ｲ･ｱｵｩｲ･ｭ･ｮｴｳＮ

ａｄｒＯｒｉｄ

ｎｏｔ＠ｒｅｇｕｌａｔｅｄ＠ａｓ＠ｄａｎｇｅｒｏｕｓ＠ｇｏｏｄｓ＠ｆｏｒ＠ｔｒａｎｓｐｏｒｔ
ＱＴＮＱ＠ｕｎ＠ｮｵｭ｢･ｲＺ＠ｎｯｴ＠｡ｰｰｬｩ｣｡｢ｬ･
ＱＴＮＲ＠ｕｎ＠ｰｲｯｰ･ｲ＠ｳｨｩｰｰｩｮｧ＠ｮ｡ｭ･Ｚ＠ｎｯｴ＠｡ｰｰｬｩ｣｡｢ｬ･
ＱＴＮＳ＠ｔｲ｡ｮｳｰｯｲｴ＠ｨ｡ｺ｡ｲ､＠｣ｬ｡ｳｳＨ･ｳＩＺ＠ｎｯｴ＠｡ｰｰｬｩ｣｡｢ｬ･
ＱＴＮＴ＠ｐ｡｣ｫｩｮｧ＠ｧｲｯｵｰＺ ｎｯｴ＠｡ｰｰｬｩ｣｡｢ｬ･
ＱＴＮＵ＠ｅｮｶｩｲｯｮｭ･ｮｴ｡ｬ＠ｨ｡ｺ｡ｲ､ｳＺ＠ｎｯｴ＠｡ｰｰｬｩ｣｡｢ｬ･



｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟

＠ｒ･ｶｩｳｩｯｮ＠ｎｵｭ｢･ｲＺ ＠Ｑ
＠ｒ･ｶｩｳｩｯｮ＠ｄ｡ｴ･Ｚ ＠ｆｅｂｒｕａｒｙ＠ＱＶＬ＠ＲＰＱＲ

Ｗ＠ｯｦ Ｘ ＠ｃｨ･ｶｲｯｮ＠ｃｬ｡ｲｩｴｹ＠ｓｹｮｴｨ･ｴｩ｣＠ｈｹ､ｲ｡ｵｬｩ｣
ｏｩｬ＠ａｗ
＠ｍｓｄｓ＠Ｚ＠ ＠ＲＵＵＷＱ

ＱＴＮＶ＠ｓｰ･｣ｩ｡ｬ＠ｰｲ･｣｡ｵｴｩｯｮｳ＠ｦｯｲ＠ｵｳ･ｲＺ ｎｯｴ＠｡ｰｰｬｩ｣｡｢ｬ･

ｉｃａｏ

ｎｏｔ＠ｒｅｇｕｌａｔｅｄ＠ａｓ＠ｄａｎｇｅｒｏｕｓ＠ｇｏｏｄｓ＠ｆｏｒ＠ｔｒａｎｓｐｏｒｔ
ＱＴＮＱ＠ｕｎ＠ｮｵｭ｢･ｲＺ ｎｯｴ＠｡ｰｰｬｩ｣｡｢ｬ･
ＱＴＮＲ＠ｕｎ＠ｰｲｯｰ･ｲ＠ｳｨｩｰｰｩｮｧ＠ｮ｡ｭ･Ｚ＠ｎｯｴ＠｡ｰｰｬｩ｣｡｢ｬ･
ＱＴＮＳ＠ｔｲ｡ｮｳｰｯｲｴ＠ｨ｡ｺ｡ｲ､＠｣ｬ｡ｳｳＨ･ｳＩＺ ｎｯｴ＠｡ｰｰｬｩ｣｡｢ｬ･
ＱＴＮＴ＠ｐ｡｣ｫｩｮｧ＠ｧｲｯｵｰＺ＠ｎｯｴ＠｡ｰｰｬｩ｣｡｢ｬ･
ＱＴＮＵ＠ｅｮｶｩｲｯｮｭ･ｮｴ｡ｬ＠ｨ｡ｺ｡ｲ､ｳＺ ｎｯｴ＠｡ｰｰｬｩ｣｡｢ｬ･
ＱＴＮＶ＠ｓｰ･｣ｩ｡ｬ＠ｰｲ･｣｡ｵｴｩｯｮｳ＠ｦｯｲ＠ｵｳ･ｲＺ ｎｯｴ＠｡ｰｰｬｩ｣｡｢ｬ･

ｉｍｏ

ｎｏｔ＠ｒｅｇｕｌａｔｅｄ＠ａｓ＠ｄａｎｇｅｒｏｕｓ＠ｇｏｏｄｓ＠ｆｏｒ＠ｔｒａｎｓｐｏｒｔ
ＱＴＮＱ＠ｕｎ＠ｮｵｭ｢･ｲＺ ｎｯｴ＠｡ｰｰｬｩ｣｡｢ｬ･
ＱＴＮＲ＠ｕｎ＠ｰｲｯｰ･ｲ＠ｳｨｩｰｰｩｮｧ＠ｮ｡ｭ･Ｚ ｎｯｴ＠｡ｰｰｬｩ｣｡｢ｬ･
ＱＴＮＳ＠ｔｲ｡ｮｳｰｯｲｴ＠ｨ｡ｺ｡ｲ､＠｣ｬ｡ｳｳＨ･ｳＩＺ ｎｯｴ＠｡ｰｰｬｩ｣｡｢ｬ･
ＱＴＮＴ＠ｐ｡｣ｫｩｮｧ＠ｧｲｯｵｰＺ ｎｯｴ＠｡ｰｰｬｩ｣｡｢ｬ･
ＱＴＮＵ＠ｅｮｶｩｲｯｮｭ･ｮｴ｡ｬ＠ｨ｡ｺ｡ｲ､ｳＺ ｎｯｴ＠｡ｰｰｬｩ｣｡｢ｬ･
ＱＴＮＶ＠ｓｰ･｣ｩ｡ｬ＠ｰｲ･｣｡ｵｴｩｯｮｳ＠ｦｯｲ＠ｵｳ･ｲＺ ｎｯｴ＠｡ｰｰｬｩ｣｡｢ｬ･
ＱＴＮＷ＠ｔｲ｡ｮｳｰｯｲｴ＠ｩｮ＠｢ｵｬｫ＠｡｣｣ｯｲ､ｩｮｧ＠ｴｯ＠ａｮｮ･ｸ＠ｉｉ＠ｯｦ＠ｍａｒｐｏｌ＠ＷＳＯＷＸ＠｡ｮ､＠ｴｨ･＠ｉｂｃ＠｣ｯ､･Ｚ ｎｯｴ＠｡ｰｰｬｩ｣｡｢ｬ･

＠ｓｅｃｔｉｏｎ＠ＱＵ＠＠ｒｅｇｕｌａｔｏｒｙ＠ｉｎｆｏｒｍａｔｉｏｎ

ＱＵＮＱ＠ｓ｡ｦ･ｴｹＬ＠ｨ･｡ｬｴｨ＠｡ｮ､＠･ｮｶｩｲｯｮｭ･ｮｴ｡ｬ＠ｲ･ｧｵｬ｡ｴｩｯｮｳＯｬ･ｧｩｳｬ｡ｴｩｯｮ＠ｳｰ･｣ｩｦｩ｣＠ｦｯｲ＠ｴｨ･＠ｳｵ｢ｳｴ｡ｮ｣･＠ｯｲ＠ｭｩｸｴｵｲ･
ｒｅｇｕｌａｔｏｒｙ＠ｌｉｓｔｓ＠ｓｅａｒｃｈｅｄＺ
ＰＱ］ｅｕＮ＠＠ｄｩｲ･｣ｴｩｶ･＠ＷＶＯＷＶＹＯｅｅｃＺ＠＠ｒ･ｳｴｲｩ｣ｴｩｯｮｳ＠ｯｮ＠ｴｨ･＠ｭ｡ｲｫ･ｴｩｮｧ＠｡ｮ､＠ｵｳ･＠ｯｦ＠｣･ｲｴ｡ｩｮ＠､｡ｮｧ･ｲｯｵｳ＠ｳｵ｢ｳｴ｡ｮ｣･ｳＮ
ＰＲ］ｅｕ＠ｄｩｲ･｣ｴｩｶ･＠ＹＰＯＳＹＴＯｅｅｃＺ＠＠ｃ｡ｲ｣ｩｮｯｧ･ｮｳ＠｡ｴ＠ｷｯｲｫＮ
ＰＳ］ｅｕ＠ｄｩｲ･｣ｴｩｶ･＠ＹＲＯＸＵＯｅｅｃＺ＠＠ｐｲ･ｧｮ｡ｮｴ＠ｯｲ＠｢ｲ･｡ｳｴｦ･･､ｩｮｧ＠ｷｯｲｫ･ｲｳＮ
ＰＴ］ｅｕ＠ｄｩｲ･｣ｴｩｶ･＠ＹＶＯＸＲＯｅｃ＠Ｈｓ･ｶ･ｳｯ＠ｉｉＩＺ＠＠ａｲｴｩ｣ｬ･＠ＹＮ
ＰＵ］ｅｕ＠ｄｩｲ･｣ｴｩｶ･＠ＹＶＯＸＲＯｅｃ＠Ｈｓ･ｶ･ｳｯ＠ｉｉＩＺ＠＠ａｲｴｩ｣ｬ･ｳ＠Ｖ＠｡ｮ､＠ＷＮ
ＰＶ］ｅｕ＠ｄｩｲ･｣ｴｩｶ･＠ＹＸＯＲＴＯｅｃＺ＠ｃｨ･ｭｩ｣｡ｬ＠｡ｧ･ｮｴｳ＠｡ｴ＠ｷｯｲｫＮ
ＰＷ］ｅｕ＠ｄｩｲ･｣ｴｩｶ･＠ＲＰＰＴＯＳＷＯｅｃＺ＠ｏｮ＠ｴｨ･＠ｰｲｯｴ･｣ｴｩｯｮ＠ｯｦ＠ｷｯｲｫ･ｲｳＮ
ＰＸ］ｅｕ＠ｒ･ｧｵｬ｡ｴｩｯｮ＠ｅｃ＠ｎｯＮ＠ＶＸＹＯＲＰＰＸＺ＠ａｮｮ･ｸ＠ＱＬ＠ｐ｡ｲｴ＠ＱＮ
ＰＹ］ｅｕ＠ｒ･ｧｵｬ｡ｴｩｯｮ＠ｅｃ＠ｎｯＮ＠ＶＸＹＯＲＰＰＸＺ＠ａｮｮ･ｸ＠ＱＬ＠ｐ｡ｲｴ＠ＲＮ
ＱＰ］ｅｕ＠ｒ･ｧｵｬ｡ｴｩｯｮ＠ｅｃ＠ｎｯＮ＠ＶＸＹＯＲＰＰＸＺ＠ａｮｮ･ｸ＠ＱＬ＠ｐ｡ｲｴ＠ＳＮ
ＱＱ］ｅｕ＠ｒ･ｧｵｬ｡ｴｩｯｮ＠ｅｃ＠ｎｯＮ＠ＸＵＰＯＲＰＰＴＺ＠ｐｲｯｨｩ｢ｩｴｩｮｧ＠｡ｮ､＠ｲ･ｳｴｲｩ｣ｴｩｮｧ＠ｰ･ｲｳｩｳｴ｡ｮｴ＠ｯｲｧ｡ｮｩ｣＠ｰｯｬｬｵｴ｡ｮｴｳ＠ＨｐｏｐｳＩＮ
ＱＲ］ｅｕ＠ｒｅａｃｈＬ＠ａｮｮ･ｸ＠ｘｖｉｉＺ＠ｒ･ｳｴｲｩ｣ｴｩｯｮｳ＠ｯｮ＠ｭ｡ｮｵｦ｡｣ｴｵｲ･Ｌ＠ｰｬ｡｣ｩｮｧ＠ｯｮ＠ｴｨ･＠ｭ｡ｲｫ･ｴ＠｡ｮ､＠ｵｳ･＠ｯｦ＠｣･ｲｴ｡ｩｮ＠､｡ｮｧ･ｲｯｵｳ
ｳｵ｢ｳｴ｡ｮ｣･ｳＬ＠ｭｩｸｴｵｲ･＠Ｆ＠｡ｲｴｩ｣ｬ･Ｎ
ＱＳ］ｅｕ＠ｒｅａｃｈＬ＠ａｮｮ･ｸ＠ｘｉｖＺ＠ｃ｡ｮ､ｩ､｡ｴ･＠ｌｩｳｴ＠ｯｦ＠ｓｵ｢ｳｴ｡ｮ｣･ｳ＠ｯｦ＠ｖ･ｲｹ＠ｈｩｧｨ＠ｃｯｮ｣･ｲｮ＠ｦｯｲ＠ａｵｴｨｯｲｩｺ｡ｴｩｯｮ＠ＨｓｖｈｃＩＮ

ｎｯ＠｣ｯｭｰｯｮ･ｮｴｳ＠ｯｦ＠ｴｨｩｳ＠ｭ｡ｴ･ｲｩ｡ｬ＠ｷ･ｲ･＠ｦｯｵｮ､＠ｯｮ＠ｴｨ･＠ｲ･ｧｵｬ｡ｴｯｲｹ＠ｬｩｳｴｳ＠｡｢ｯｶ･Ｎ

ｃｈｅｍｉｃａｌ＠ｉｎｖｅｎｔｏｒｉｅｓＺ
ａｬｬ＠｣ｯｭｰｯｮ･ｮｴｳ＠｣ｯｭｰｬｹ＠ｷｩｴｨ＠ｴｨ･＠ｦｯｬｬｯｷｩｮｧ＠｣ｨ･ｭｩ｣｡ｬ＠ｩｮｶ･ｮｴｯｲｹ＠ｲ･ｱｵｩｲ･ｭ･ｮｴｳＺ＠ａｉｃｓ＠Ｈａｵｳｴｲ｡ｬｩ｡ＩＬ＠ｄｓｌ
Ｈｃ｡ｮ｡､｡ＩＬ＠ｅｉｎｅｃｓ＠Ｈｅｵｲｯｰ･｡ｮ＠ｕｮｩｯｮＩＬ＠ｅｎｃｓ＠Ｈｊ｡ｰ｡ｮＩＬ＠ｉｅｃｓｃ＠Ｈｃｨｩｮ｡ＩＬ＠ｋｅｃｉ＠Ｈｋｯｲ･｡ＩＬ＠ｐｉｃｃｓ＠Ｈｐｨｩｬｩｰｰｩｮ･ｳＩＬ
ｔｓｃａ＠Ｈｕｮｩｴ･､＠ｓｴ｡ｴ･ｳＩＮ

ＱＵＮＲ＠ｃｨ･ｭｩ｣｡ｬ＠ｳ｡ｦ･ｴｹ＠｡ｳｳ･ｳｳｭ･ｮｴ
ｎｯ＠｣ｨ･ｭｩ｣｡ｬ＠ｳ｡ｦ･ｴｹ＠｡ｳｳ･ｳｳｭ･ｮｴＮ



｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟｟

＠ｒ･ｶｩｳｩｯｮ＠ｎｵｭ｢･ｲＺ ＠Ｑ
＠ｒ･ｶｩｳｩｯｮ＠ｄ｡ｴ･Ｚ ＠ｆｅｂｒｕａｒｙ＠ＱＶＬ＠ＲＰＱＲ

Ｘ＠ｯｦ Ｘ ＠ｃｨ･ｶｲｯｮ＠ｃｬ｡ｲｩｴｹ＠ｓｹｮｴｨ･ｴｩ｣＠ｈｹ､ｲ｡ｵｬｩ｣
ｏｩｬ＠ａｗ
＠ｍｓｄｓ＠Ｚ＠ ＠ＲＵＵＷＱ

＠ｓｅｃｔｉｏｎ＠ＱＶ＠＠ｏｔｈｅｒ＠ｉｎｆｏｒｍａｔｉｏｎ

ｒｅｖｉｓｉｏｎ＠ｓｔａｔｅｍｅｎｔＺ＠＠＠ｔｨｩｳ＠ｲ･ｶｩｳｩｯｮ＠ｵｰ､｡ｴ･ｳ＠ｴｨ･＠ｦｯｬｬｯｷｩｮｧ＠ｳ･｣ｴｩｯｮｳ＠ｯｦ＠ｴｨｩｳ＠ｍ｡ｴ･ｲｩ｡ｬ＠ｓ｡ｦ･ｴｹ＠ｄ｡ｴ｡
ｓｨ･･ｴＺ＠＠ＱＭＱＶ
ｒ･ｶｩｳｩｯｮ＠ｄ｡ｴ･Ｚ ＠ｆｅｂｒｕａｒｙ＠ＱＶＬ＠ＲＰＱＲ

ｆｵｬｬ＠ｴ･ｸｴ＠ｯｦ＠ｒＭｰｨｲ｡ｳ･ｳＺ
ｎｯｮ･
ｆｵｬｬ＠ｴ･ｸｴ＠ｯｦ＠ｃｌｐ＠ｈＭｳｴ｡ｴ･ｭ･ｮｴｳＺ
ｎｯｮ･

ａｂｂｒｅｖｉａｔｉｏｎｓ＠ｔｈａｔ＠ｍａｙ＠ｈａｖｅ＠ｂｅｅｎ＠ｕｓｅｄ＠ｉｎ＠ｔｈｉｓ＠ｄｏｃｕｍｅｎｔＺ
＠ｔｌｖ＠＠＠＠＠＠Ｍ＠＠＠＠ｔｨｲ･ｳｨｯｬ､＠ｌｩｭｩｴ＠ｖ｡ｬｵ･ ＠ｔｗａ＠＠＠＠＠Ｍ＠＠＠＠＠ｔｩｭ･＠ｗ･ｩｧｨｴ･､＠ａｶ･ｲ｡ｧ･
＠ｓｔｅｌ＠＠＠Ｍ＠＠＠＠ｓｨｯｲｴＭｴ･ｲｭ＠ｅｸｰｯｳｵｲ･＠ｌｩｭｩｴ ＠ｐｅｌ＠＠＠＠＠＠Ｍ＠＠＠＠＠ｐ･ｲｭｩｳｳｩ｢ｬ･＠ｅｸｰｯｳｵｲ･＠ｌｩｭｩｴ
＠ｃｖｘ＠＠＠Ｍ＠＠＠ｃｨ･ｶｲｯｮ ＠ｃａｓ＠＠＠＠＠Ｍ＠＠＠＠＠ｃｨ･ｭｩ｣｡ｬ＠ａ｢ｳｴｲ｡｣ｴ＠ｓ･ｲｶｩ｣･＠ｎｵｭ｢･ｲ
＠ｎｑ＠＠＠Ｍ＠＠＠ｎｯｴ＠ｑｵ｡ｮｴｩｦｩ｡｢ｬ･

＠ｐｲ･ｰ｡ｲ･､＠ ｡｣｣ｯｲ､ｩｮｧ＠ ｴｯ＠ ｴｨ･＠ ｣ｲｩｴ･ｲｩ｡＠ ｯｦ＠ ｅｕ＠ ｒ･ｧｵｬ｡ｴｩｯｮ＠ ＱＹＰＷＯＲＰＰＶ＠ ｢ｹ＠ ｴｨ･＠ ｃｨ･ｶｲｯｮ＠ ｅｮ･ｲｧｹ＠ ｔ･｣ｨｮｯｬｯｧｹ
ｃｯｭｰ｡ｮｹＬ＠ＱＰＰ＠ｃｨ･ｶｲｯｮ＠ｗ｡ｹＬ＠ｒｩ｣ｨｭｯｮ､Ｌ＠ｃ｡ｬｩｦｯｲｮｩ｡＠ＹＴＸＰＲＮ

ｔｨ･＠｡｢ｯｶ･＠ｩｮｦｯｲｭ｡ｴｩｯｮ＠ｩｳ＠｢｡ｳ･､＠ｯｮ＠ｴｨ･＠､｡ｴ｡＠ｯｦ＠ｷｨｩ｣ｨ＠ｷ･＠｡ｲ･＠｡ｷ｡ｲ･＠｡ｮ､＠ｩｳ＠｢･ｬｩ･ｶ･､＠ｴｯ＠｢･＠｣ｯｲｲ･｣ｴ＠｡ｳ＠ｯｦ
ｴｨ･＠､｡ｴ･＠ｨ･ｲ･ｯｦＮ＠＠ｓｩｮ｣･＠ｴｨｩｳ＠ｩｮｦｯｲｭ｡ｴｩｯｮ＠ｭ｡ｹ＠｢･＠｡ｰｰｬｩ･､＠ｵｮ､･ｲ＠｣ｯｮ､ｩｴｩｯｮｳ＠｢･ｹｯｮ､＠ｯｵｲ＠｣ｯｮｴｲｯｬ＠｡ｮ､＠ｷｩｴｨ
ｷｨｩ｣ｨ＠ｷ･＠ｭ｡ｹ＠｢･＠ｵｮｦ｡ｭｩｬｩ｡ｲ＠｡ｮ､＠ｳｩｮ｣･＠､｡ｴ｡＠ｭ｡､･＠｡ｶ｡ｩｬ｡｢ｬ･＠ｳｵ｢ｳ･ｱｵ･ｮｴ＠ｴｯ＠ｴｨ･＠､｡ｴ･＠ｨ･ｲ･ｯｦ＠ｭ｡ｹ＠ｳｵｧｧ･ｳｴ
ｭｯ､ｩｦｩ｣｡ｴｩｯｮｳ＠ｯｦ＠ｴｨ･＠ｩｮｦｯｲｭ｡ｴｩｯｮＬ＠ｷ･＠､ｯ＠ｮｯｴ＠｡ｳｳｵｭ･＠｡ｮｹ＠ｲ･ｳｰｯｮｳｩ｢ｩｬｩｴｹ＠ｦｯｲ＠ｴｨ･＠ｲ･ｳｵｬｴｳ＠ｯｦ＠ｩｴｳ＠ｵｳ･Ｎ＠＠ｔｨｩｳ
ｩｮｦｯｲｭ｡ｴｩｯｮ＠ｩｳ＠ｦｵｲｮｩｳｨ･､＠ｵｰｯｮ＠｣ｯｮ､ｩｴｩｯｮ＠ｴｨ｡ｴ＠ｴｨ･＠ｰ･ｲｳｯｮ＠ｲ･｣･ｩｶｩｮｧ＠ｩｴ＠ｳｨ｡ｬｬ＠ｭ｡ｫ･＠ｨｩｳ＠ｯｷｮ＠､･ｴ･ｲｭｩｮ｡ｴｩｯｮ
ｯｦ＠ｴｨ･＠ｳｵｩｴ｡｢ｩｬｩｴｹ＠ｯｦ＠ｴｨ･＠ｭ｡ｴ･ｲｩ｡ｬ＠ｦｯｲ＠ｨｩｳ＠ｰ｡ｲｴｩ｣ｵｬ｡ｲ＠ｰｵｲｰｯｳ･Ｎ

ｎｯ＠ａｮｮ･ｸ



Safety Data Sheet 

 
 

 

HEAVY DUTY EXTENDED LIFE COOLANT 

Page 1 of 7 

484 E. 6
TH

 STREET • SMACKOVER, AR 71762 • PHONE 870-881-8700 • www.martinlubricants.com 

SECTION 1 PRODUCT AND COMPANY IDENTIFICATION 
 
Product: Heavy Duty Extended Life Coolant Concentrate 

Heavy Duty Extended Life Coolant 50/50 

CAS Registry Number: Not applicable for mixtures 

Synonyms: Anti-freeze, Coolant, Extended Life Coolant, Extended Life Antifreeze, 
Ethylene Glycol, Gard Anti-freeze, Anti-freeze 50/50, Antifreeze and 
Coolant Pre-diluted 50/50  

Generic/Chemical Name: Ethylene Glycol 

Product Type: Automotive Chemical 

 

Martin Lubricants;  
A Division of Martin Operating Partnership L.P. 

Emergency: ChemTrec 800-424-9300  

484 East 6
th

 Street Information: 870-881-8700 
Smackover, AR 71762 Fax: 870-864-8656 
USA  www.martinlubricants.com 
 
SECTION 2 HAZARDS IDENTIFICATION 
 
WARNING: Harmful or fatal if swallowed. May cause acidosis, cardiopulmonary and 

kidney failure. 
 
May cause long-term adverse effects in the aquatic environment. 

  NPCA-HMIS KEY 

HEALTH:  2  0 = Minimal 

FIRE:  1  1 = Slight 

REACTIVITY:  0  2 = Moderate 

SPECIFIC HAZARD:  N/A  3 = Serious 

PROTECTION INDEX:  B  4 = Severe 
 
Precautionary Labels: NONE  REQUIRED 

Eye Contact: Contact with liquid can cause eye irritation, tearing, blurred vision and 
transient corneal injury. 

Skin Contact: Moderate irritation to skin. Flush exposed area with water and follow by 
washing with soap if available. If skin irritation persists after washing, get 
medical advice. 

Inhalation: Slightly irritating to respiratory system. Move victim to fresh air and provide 
oxygen if breathing is difficult. Get medical attention. 

Ingestion: Harmful if swallowed. May cause acidosis, cardiopulmonary and kidney 
failure. DO NOT take internally. If swallowed, IMMEDIATELY contact a poison 
control center, emergency treatment center, or physician. If vomiting occurs  
spontaneously, keep head below hips to prevent aspiration of liquid into the  
lungs. 

Other Information: Possibility of organ or organ system damage from prolonged exposure. Target 
organs: 

 Kidney 

 Lungs 

 Cardiovascular system 

 Internal abuse, misuse or other massive exposure may cause 
multiple organ damage or death. 
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Signs and Symptoms Kidney toxicity may be recognized by blood in the urine or increased or 
decreased urine flow. Other signs and symptoms can include nausea, 
vomiting, abdominal cramps, and diarrhea, lumbar pain shortly after ingestion 
and possibly narcosis and death. High concentrations may cause central 
nervous system depression resulting in headaches, dizziness and nausea; 
continued exposure may result in unconsciousness and/or death. 

Aggravated Medical 

Condition 

Pre-existing medical conditions of the following organ(s) or organ system(s) 
may be aggravated by exposure to this material: Kidney. Cardiovascular 
system. 

Environmental Hazards Not classified as dangerous for the environment. 

Additional Information Under normal conditions of use or in a foreseeable emergency, this product 
meets the definition of a hazardous chemical when evaluated according to 
OSHA Hazard Communication Standard, 29 CFR 1910.1200. 

 
SECTION 3 COMPOSITION / INFORMATION ON INGREDIENTS 
 

INGREDIENTS CAS # % ACGIH 

TWA 

OSHA 

PEL 

OSHA 

STEL 

SKIN 

Ethylene Glycol 107-21-1 30 – 60.00 100 
mg/m3 

125 
mg/m3 

NE NE 

Sodium Nitrile 7632-00-0 10 – 30.00 1 mg/m3 1 mg/m3 3 mg/m3 NE 

De-ionized Water 7732-18-5 1 – 46.99 NE NE NE NE 
 
There are no additional ingredients present which the current knowledge and in concentration applicable, 
are classified as hazardous to health or environment and hence require reporting in this section. 
 
ABBREVIATIONS: 
NE:  None Established   NA:  Not Applicable   (1): NIOSH Guidelines (2) “Manufacturer Recommendation” 
Short Term Exposure Limit   ND: Not Determined 
 
SECTION 4 FIRST AID MEASURES 
 
Eye Contact: Flush eyes with plenty of water while holding eyelids open. Rest eyes for 30 

minutes. If eye irritation persists, seek medical advice. 

Skin Contact: 
Flush exposed area with water and follow by washing with soap if available. 
If skin irritation persists after washing, get medical advice. 

Inhalation: Move victim to fresh air and provide oxygen if breathing is difficult. Get 
medical attention. 

Ingestion: 
DO NOT take internally. If swallowed, IMMEDIATELY contact a poison 
control center, emergency treatment center, or physician. Do not induce 
vomiting. If vomiting occurs spontaneously, keep head below hips to 
prevent aspiration of liquid into the lungs. 

Note to Physician: IMMEDIATE TREATMENT IS EXTREMELY IMPORTANT! The preferred 
treatment is immediate transportation to a medical facility and use of 
appropriate treatment including possible administration of activated 
charcoal, gastric lavage and or gastric aspiration. If none of the above are 
immediately available and a delay of more than one hour is anticipated 
before such medical attention can be obtained, induction of vomiting may 
be appropriate using IPECAC syrup (concentrated if there are any signs of 
CNS depression). This should be considered on a case by case basis 
following specialist advice. Specific other treatments of acidosis and 
haemodialysis. Seek specialist advice without delay. 

 
SECTION 5 FIRE FIGHTING MEASURES 
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Flash Point: Typical min. 130°C (266°F) by Pensky-Martens Closed Cup, ASTM D 93 

Upper Flammable Limit: 15% vol.  

Lower Flammable Limit: 3% vol. 

Extinguishing Media: Foam, water spray or fog. Dry chemical powder, carbon dioxide, sand or 
earth may be used for small fires only. 

Special Fire Fighting 

Procedures: 

Do not use water in a jet. Proper protective equipment including breathing 
apparatus must be worn when approaching a fire in a confined space. 

Unusual Fire and 

Explosion Hazards: 

Not determined 

By-products of 

Combustion: 

Hazardous combustion products may include: a complex mixture of airborne 
solid and liquid particulates and gases (smoke). Carbon monoxide. 
Unidentified organic and inorganic compounds. 

Auto-ignition Temperature: > 200°C (392°F) 

Explosion Data: Not determined.  Care should always be exercised in dust/mist areas. 

 
SECTION 6 ACCIDENTAL RELEASE MEASURES 
 
Spill Procedures (Land): Use appropriate containment to avoid contamination. Prevent from 

spreading or entering drains, ditches or rivers by using sand, earth, or other 
appropriate barriers. 

Spill Procedures (Water): Shut off source of leak if safe to do so. Dike and contain spill. 

Waste Disposal 

Method: 
For large liquid spills (> 1 drum), transfer by mechanical means such as a 
vacuum truck to a salvage tank for recovery or safe disposal. Do not flush 
away residues with water. Retain as contaminated waste. Allow residues to 
evaporate or soak up with an appropriate absorbent material and dispose of 
safely. Remove contaminated soil and dispose of safely. 

 For small liquid spills (< 1 drum), transfer by mechanical means to a 
labeled, sealable container for product recovery or safe disposal. Allow 
residues to evaporate or soak up with an appropriate absorbent material 
and dispose of safely. Remove contaminated soil and dispose of safely. 

Additional Advice: U.S. regulations may require reporting releases of this material to the 
environment which exceed the reportable quantity to National Response 
Center at (800) 424-8802. Local authorities should be advised if significant 
spillage cannot be contained. 

 
SECTION 7 HANDLING AND STORAGE 
 
Handling Procedures: Do not ingest. Avoid prolonged or repeated contact with eyes, skin or 

clothing. Avoid breathing of vapors, fumes or mists. Use with adequate  
ventilation. Wash thoroughly after handling. 

Unsuitable Material: Zinc. Avoid contact with galvanized materials 

Storage Procedures: Do not store in open or unlabeled containers. Store in a cool, dry place with 
adequate ventilation. Keep away from open flames and high temperatures. 
Storage temperature: 0 – 50

o
C (32 – 122

o
F) 

Additional Information: Polyethylene containers should not be exposed to high temperature 
because of possible risk of distortion. 

 
SECTION 8 EXPOSURE CONTROLS / PERSONAL PROTECTION 
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Exposure Controls: The level of protection and types of controls necessary will vary depending 
upon potential exposure conditions. Select controls based on a risk 
assessment of local circumstances.  
 
Appropriate measures include: Adequate ventilation to control airborne 
concentrations. Where material is heated, sprayed or mist formed, there is 
greater potential for airborne concentrations to be generated. 

Personal Protection: Personal protective equipment (PPE) selections vary based on potential  
exposure conditions such as handling practices, concentration and 
ventilation. Information on the selection of eye, skin and respiratory 
protection for use with this material is provided below. 

Respiratory Protection: For emergencies and unknown concentrations, use NIOSH/MSHA approved 
positive pressure self-contained breathing apparatus. Otherwise a 
respiratory protection program meeting OSHA 1910.134 and ANSI Z88.2 
requirements must be followed where airborne contaminates may occur. 
Where air-filtering respirators are suitable, select an appropriate 
combination of mask and filter. Select a filter suitable for combined 
particulate/organic gases and vapors [(boiling point > 65

o
C (149

o
F)]  

Eye Protection: Chemical Goggles - If liquid contact is likely., or Safety glasses with side  
shields 

Hand Protection: Use protective clothing which is chemically resistant to this material.  
Selection of protective clothing depends on potential exposure conditions 
and may include gloves, boots, suits and other items. The selection(s) 
should take into account such factors as job task, type of exposure and 
durability requirements. 

Other Protection: Use of an apron and over-boots of chemically impervious materials such as 
neoprene or nitrile rubber is recommended to avoid skin sensitization. If 
handling hot material use insulated protective equipment. Launder soiled 
clothes. Properly dispose of contaminated leather articles and other 
materials, which cannot be decontaminated. 

Local Control Measures: Monitoring of the concentration of substances in the breathing zone of 
workers or in the general workplace may be required to confirm compliance 
with an OEL and adequacy of exposure controls. For some substances 
biological monitoring may also be appropriate. 

Other: Minimize release to the environment. An environmental assessment must 
be made to ensure compliance with local environmental legislation. 

 
SECTION 9 PHYSICAL AND CHEMICAL PROPERTIES 
 
Appearance and Odor May be dyed red liquid. Liquid at room temperature. 

Gravity by ASTM D 1298:       

   Specific Gravity @ 15.6
o
C 1.100      

pH Not applicable 

Water Solubility: Completely soluble 

Kinematic Viscosity:  30 cSt @40
o
C: 

Boiling Point: Expected to be > 100°C / 212°F  

Pour Point (°C /°F):  
by ASTM D 97 

-30°C /  
-22°F 

     

 
SECTION 10 STABILITY AND REACTIVITY 
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Stability: Material is stable at room temperature and pressure. 

Conditions and Materials 

to Avoid: 

Extremes of temperature and direct sunlight. 
Strong oxidizing agents. 

Decomposition Products: Hazardous decomposition products are not expected to form during normal 
storage. 

 
SECTION 11 TOXICOLOGICAL INFORMATION 
 
Acute Oral Toxicity: Classified as harmful by the European Commission. There is a marked 

difference in acute oral toxicity between rodents and man, man being more 
susceptible than rodents. The estimated fatal dose for man is 100 milliliters 
or ½ cup. This material has also been shown to be toxic and potentially 
lethal by ingestion to cats and dogs. Ingestion may cause drowsiness and 
dizziness. 

Accute Dermal Toxicity: Expected to be of low toxicity: LD50 > 2000 mg/kg, Rabbit 

Sensitization: Not expected to be a skin sensitizer.  

Repeated Dose Toxicity: Kidney; can cause kidney damage. 

Mutagenicity: Not considered a mutagenic hazard. 

Carcinogenicity: Components are not known to be associated with carcinogenic effects. 

Reproductive and 

Developmental Toxicity 

Causes fetotoxicity in animals; considered to be secondary to maternal 
toxicity. 

 
Material  Carcinogenicity Classification 

Ethanediol  ACGIH Group A4: Not classified as a human carcinogen. 
Sodium Molybdate  ACGIH Group A3: Confirmed animal carcinogen with 

unknown relevance to humans 
 
 

SECTION 12 ECOLOGICAL INFORMATION 
 
Environmental Toxicity: Expected to be practically non-toxic: LC/EC/IC50 > 100 mg/L (to aquatic 

organisms). 

Environmental Fate: Dissolves in water. If product enters soil, it will be highly mobile and may 
contaminate ground water. 

Persistence/Degradability: Readily biodegradable 

Bio-accumulation: Not expected to bio-accumulate significantly. 

Other Adverse Effects: Not expected to have ozone depletion potential, photo chemical ozone 
creation potential or global warming potential. 

 
SECTION 13 DISPOSAL CONSIDERATIONS 
 
Waste Disposal: Under RCRA it is the responsibility of the user of the product to determine at 

the time of disposal whether the product meets RCRA criteria for hazardous 
waste. Waste management should be in full compliance with federal, state, 
and local laws. 

Disposal Consideration: Place used, contaminated, or excess material into disposable containers 
and dispose of in a manner consistent with local and state regulations. 
Contact local environmental or health authorities for approved disposal of 
this material.  

 
SECTION 14 TRANSPORT INFORMATION 
 
U.S. DOT Information 
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Bulk Shipping Description: Ethylene Glycol. 

Non-Bulk Shipping 

Description: 

Ethylene Glycol. 

Identification Number: UN 3082. 

Hazard Classification: 9 (Miscellaneous) 

Other: See 49 CFR for additional requirements for descriptions, allowed modes of 
transport, and packaging.  For more information concerning spills during 
transport, consult latest DOT Emergency Response Guidebook for 
Hazardous Materials Incidents, DOT P 5800.3. 

IMDG Information Not determined 

IATA Information Not determined 

 
SECTION 15 REGULATORY INFORMATION 
 
Clean Water Act/Oil 

Pollution Act: 

Under Section 311 of the Clean Water Act (40 CFR 110) and the Oil 
Pollution Control Act of 1990, this material is considered an oil. Any spills or 
discharges that produce a visible sheen or film on surface of water, or in 
waterways, ditches, or sewers leading to surface water must be reported.  
Contact the National Response Center at 800-424-8802. 

TSCA: All components of this material are listed in the U.S. TSCA Inventory. 

Other TSCA: Not applicable. 

SARA Title III: Section 302/304 Extremely Hazardous Substances: None 

Section 311/312 Hazard Categorization: 

 Acute (immediate health effects): Yes 

 Chronic (delayed health effects): Yes 

 Fire (hazard): No 

 Reactivity (hazard): No 

 Pressure (sudden release hazard): No 

Section 313 Toxic Chemicals: Ethylene Glycol 

CERCLA: For stationary sources - reportable quantity: 8495 lbs. 

Due to: Not applicable 

For moving sources - reportable quantity: 5000 lbs. 

Due to: Not applicable 

Recommend contacting the local authorities in the event of any type of spill 
to determine local reporting requirements and also to aid in the cleanup. 

California Prop. 65: This material does not contain any chemicals known to the State of 
California to cause cancer, birth defects or other reproductive harm. 

Pennsylvania Right to 

Know: 

Ethanediol (107-21-1) 

New Jersey Right to Know: Ethanediol (107-21-1) 

 
SECTION 16 OTHER INFORMATION 
 
Glossary:  
 

ACGIH – American Conference of Governmental Industrial Hygienists; ANSI – 

American National Standards Institute; Canadian TDG – Canadian 
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Transportation of Dangerous Goods; CAS – Chemical Abstract Service; 

Chemtrec – Chemical Transportation Emergency Center (US); CHIP – 

Chemical Hazard Information and Packaging; DSL – Domestic Substances 

List; EC – Equivalent Concentration; EH40 (UK) – HSE Guidance Note EH40 

Occupational Exposure Limits; EPCRA – Emergency Planning and 

Community Right-To-Know Act; HMIS – Hazardous Material Information 

Service; LC – Lethal Concentration; LD – Lethal Dose; NFPA – National Fire 

Protection Association; OEL – Occupational Exposure Limits; OSHA – 

Occupational Safety and Health Administration, US Department of Labor; PEL 

– Permissible Exposure Limit; SARA (Title III) – Superfund Amendments and 

Reauthorization Act; SARA 313 – Superfund Amendments and 

Reauthorization Act, Section 313; SCBA – Self-Contained Breathing 

Apparatus; STEL – Short Term Exposure Limit; TLV – Threshold Limit Value; 

TSCA – Toxic Substances Control Act Public Law 94-469; TWA – Time 

Weighted Value; US DOT – US Department of Transportation; WHMIS – 
Workplace Hazardous Materials Information System. 

 
Information provided in this Safety Data Sheet is considered accurate and reliable based on information 
issued from internal and outside sources to the best of Martin Operating Partnership’s knowledge; however, 
martin operating partnership makes no representations, guarantees or warranties, expressed or implied, of 
merchantability or fitness for the particular purpose, regarding the accuracy of such information or the result 
to be obtained from the use thereof or as to the sufficiency of information herein presented. Martin 
Operating Partnership assumes no responsibility for injury to recipient or to third persons or for any damage 
to any property and recipient assumes all such risks. 
 
This product may be formulated in part with components purchased from other companies. In many 
instances, especially when proprietary or trade secret materials are used, Martin Lubricants; A Division of 
Martin Operating Partnership L.P., must rely upon information provided by the material manufacturers or 
distributors. 
 
Prepared by: David Collins 
File: SDS – HD Extended Life Coolant  
Revision:  08/03/20013   
 
Safety Data Sheet conforms to ANSI Z400.1-2004 Standard - United States 
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* * * Section 1 - PRODUCT AND COMPANY IDENTIFICATION * * * 

 

Material Name: PROPANE   

Manufacturer Information 
ADVANCED GAS TECHNOLOGIES Phone: 1-800-416-2505 

1401 Stauffer Road  

Palm, PA  18070-0035 Emergency # 1-800-424-9300 (CHEMTREC  

Mfg Contact: Outside the US: 703-572-3887 (Collect Calls 

Accepted) 

 

 

Chemical Family 
hydrocarbons, aliphatic 

Synonyms 
Mtg msds 76; n-Propane; Dimethylmethane; Propyl hydride; R-290; Propylhydride; Liquefied petroleum gas; Lpg; 

>96% natural grade; >99.9% pure grade; UN 1978; C3H8; RTECS: TX2275000 

* * * Section 2 - HAZARDS IDENTIFICATION * * * 
EMERGENCY OVERVIEW 

Color: colorless   

Physical Form: gas   

Odor: gasoline odor   

Health Hazards: central nervous system depression, difficulty breathing   

Physical Hazards: Flammable gas. May cause flash fire.   

POTENTIAL HEALTH EFFECTS 
Inhalation 

Short Term: nausea, vomiting, irregular heartbeat, headache, symptoms of drunkenness, disorientation, 

suffocation, convulsions, coma   

Long Term: same as effects reported in short term exposure   

Skin 

Short Term: blisters, frostbite   

Long Term: no information on significant adverse effects   

Eye 

Short Term: frostbite, blurred vision   

Long Term: no information is available   

Ingestion 

Short Term: frostbite   

Long Term: no information is available   

* * * Section 3 - COMPOSITION / INFORMATION ON INGREDIENTS * * * 

 

CAS Component Percent 

74-98-6 Propane >96 

 

Component Related Regulatory Information 

This product may be regulated, have exposure limits or other information identified as the following: Aliphatic 

hydrocarbon gases (Alkane [C1-C4]). 



 
Safety Data Sheet 

Material Name: PROPANE SDS ID: 00233341 
 

____________________________________________________________ 

Page 2 of 6 Issue Date: 09/13/2009    Revision: 1.0100   Print Date: 9/16/2009 

 

* * * Section 4 - FIRST AID MEASURES * * * 

Inhalation 
If adverse effects occur, remove to uncontaminated area. Give artificial respiration if not breathing. If breathing is 

difficult, oxygen should be administered by qualified personnel. Get immediate medical attention. 

Skin 
If frostbite or freezing occur, immediately flush with plenty of lukewarm water (105-115 F; 41-46 C). DO NOT USE 

HOT WATER. If warm water is not available, gently wrap affected parts in blankets. Get immediate medical 

attention. 

Eyes 
Contact with liquid: Immediately flush eyes with plenty of water for at least 15 minutes. Then get immediate 

medical attention. 

Ingestion 
If a large amount is swallowed, get medical attention. 

Note to Physicians 

 For inhalation, consider oxygen.   

* * * Section 5 - FIRE FIGHTING MEASURES * * * 

See Section 9 for Flammability Properties 

 

NFPA Ratings: Health: 1 Fire: 4 Reactivity: 0  

Hazard Scale:  0 = Minimal  1 = Slight  2 = Moderate  3 = Serious  4 = Severe 

Flammable Properties 
Severe fire hazard. Severe explosion hazard. Gas/air mixtures are explosive. The vapor is heavier than air. 

Vapors or gases may ignite at distant ignition sources and flash back. Electrostatic discharges may be generated 

by flow or agitation resulting in ignition or explosion. 

Extinguishing Media 
carbon dioxide regular dry chemical 

Large fires: Flood with fine water spray. 

Fire Fighting Measures 
Move container from fire area if it can be done without risk. Cool containers with water spray until well after the 

fire is out. Stay away from the ends of tanks. For fires in cargo or storage area: Cool containers with water from 

unmanned hose holder or monitor nozzles until well after fire is out. If this is impossible then take the following 

precautions: Keep unnecessary people away, isolate hazard area and deny entry. Let the fire burn. Withdraw 

immediately in case of rising sound from venting safety device or any discoloration of tanks due to fire. For tank, 

rail car or tank truck: Stop leak if possible without personal risk. Let burn unless leak can be stopped immediately. 

For smaller tanks or cylinders, extinguish and isolate from other flammables. Evacuation radius: 800 meters (1/2 

mile). Stop flow of gas. 

* * * Section 6 - ACCIDENTAL RELEASE MEASURES * * * 

Occupational spill/release 
Avoid heat, flames, sparks and other sources of ignition. Do not touch spilled material. Stop leak if possible 

without personal risk. Reduce vapors with water spray. Keep unnecessary people away, isolate hazard area and 

deny entry. Remove sources of ignition. Ventilate closed spaces before entering. 
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* * * Section 7 - HANDLING AND STORAGE * * * 

Storage Procedures 
Store and handle in accordance with all current regulations and standards. Subject to storage regulations: U.S. 

OSHA 29 CFR 1910.110. Grounding and bonding required. U.S. OSHA 29 CFR 1910.101. Keep separated from 

incompatible substances. 

* * * Section 8 - EXPOSURE CONTROLS /  PERSONAL PROTECTION * * * 

Component Analysis 
Propane (74-98-6) 

ACGIH: 1000 ppm TWA 

OSHA (final): 1000 ppm TWA; 1800 mg/m3 TWA 

OSHA (vacated): 1000 ppm TWA; 1800 mg/m3 TWA 

NIOSH: 1000 ppm TWA; 1800 mg/m3 TWA 

IDLH 
2100 ppm 

Ventilation 
Ventilation equipment should be explosion-resistant if explosive concentrations of material are present. Provide 

local exhaust ventilation system. Ensure compliance with applicable exposure limits. 

PERSONAL PROTECTIVE EQUIPMENT 

Eyes/Face 
For the gas: Eye protection not required, but recommended. For the liquid: Wear splash resistant safety goggles. 

Contact lenses should not be worn. Provide an emergency eye wash fountain and quick drench shower in the 

immediate work area. 

Protective Clothing 
For the gas: Protective clothing is not required. For the liquid: Wear appropriate protective, cold insulating 

clothing. 

Glove Recommendations 
Wear insulated gloves. 

Respiratory Protection 
The following respirators and maximum use concentrations are drawn from NIOSH and/or OSHA. 

2100 ppm 

Any supplied-air respirator. 

Any self-contained breathing apparatus with a full facepiece. 

Emergency or planned entry into unknown concentrations or IDLH conditions - 

Any self-contained breathing apparatus that has a full facepiece and is operated in a pressure-demand or other 

positive-pressure mode. 

Any supplied-air respirator with a full facepiece that is operated in a pressure-demand or other positive-pressure 

mode in combination with an auxiliary self-contained breathing apparatus operated in pressure-demand or other 

positive-pressure mode. 

Escape - 

Any appropriate escape-type, self-contained breathing apparatus. 

* * * Section 9 - PHYSICAL AND CHEMICAL PROPERTIES * * * 
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Physical State: Gas Appearance: Not available 

Color: colorless Physical Form: gas 

Odor: gasoline odor Odor Threshold: 5000 - 20000 ppm 

Melting Point: -190 °C Boiling Point: -40 °C 

Flash Point: -105 °C LEL: 2.1 % 

UEL: 9.5 % Vapor Pressure: 6398 mmHg @ 21.1 °C 

Vapor Density (air = 1): 1.55 Specific Gravity (water = 1): 0.5853 @ -45 °C 

Water Solubility: very slightly soluble Auto Ignition: 450 °C 

Molecular Weight: 44.11 Molecular Formula: C-H3-C-H2-C-H3 

 

Solvent Solubility 

Soluble: absolute alcohol, ether, chloroform, benzene, turpentine   

* * * Section 10 - STABILITY AND REACTIVITY * * * 

Chemical Stability 
Stable at normal temperatures and pressure. 

Conditions to Avoid 
Avoid heat, flames, sparks and other sources of ignition. Minimize contact with material. Containers may rupture 

or explode if exposed to heat. 

Materials to Avoid 
oxidizing materials, combustible materials. 

Decomposition Products 
oxides of carbon 

Possibility of Hazardous Reactions 
Will not polymerize. 

* * * Section 11 - TOXICOLOGICAL INFORMATION * * * 

Component Analysis - LD50/LC50 
The components of this material have been reviewed in various sources and the following selected endpoints are 

published: 

Propane (74-98-6) 

Inhalation LC50 Rat: 658 mg/L/4H 

Component Carcinogenicity 

None of this product's components are listed by ACGIH, IARC, NTP, OSHA or DFG. 

Target Organs 
Propane (74-98-6) 

central nervous system. 

Additional Data 
Stimulants such as epinephrine may induce ventricular fibrillation. 

* * * Section 12 - ECOLOGICAL INFORMATION * * * 

Component Analysis - Aquatic Toxicity 
No LOLI ecotoxicity data are available for this product's components. 
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* * * Section 13 - DISPOSAL CONSIDERATIONS * * * 

Disposal Methods 
Dispose in accordance with all applicable regulations. Subject to disposal regulations: U.S. EPA 40 CFR 262. 

Hazardous Waste Number(s): D001. 

Component Waste Numbers 

The U.S. EPA has not published waste numbers for this product's components. 

* * * Section 14 - TRANSPORT INFORMATION * * * 

US DOT Information 
Shipping Name: Propane   

UN/NA #: UN1978  Hazard Class: 2.1 

Required Label(s): 2.1 

 

TDG Information 
Shipping Name: Propane   

UN #: UN1978  Hazard Class: 2.1 

Required Label(s): 2.1 

 

* * * Section 15 - REGULATORY INFORMATION * * * 

U.S. Federal Regulations 

None of this products components are listed under SARA Sections 302/304 (40 CFR 355 Appendix A), SARA 

Section 311/312 (40 CFR 370.21), SARA Section 313 (40 CFR 372.65), CERCLA (40 CFR 302.4), TSCA 12(b), 

or require an OSHA process safety plan. 

SARA 311/312 

Acute Health: Yes  Chronic Health: No  Fire: Yes  Pressure: Yes  Reactive: No   

U.S. State Regulations 
The following components appear on one or more of the following state hazardous substances lists: 

Component CAS CA MA MN NJ PA RI 

Propane 74-98-6 No Yes Yes Yes Yes Yes 

 

Not regulated under California Proposition 65 

Component Analysis - Inventory 
Component CAS US CA EU AU PH JP KR CN NZ 

Propane 74-98-6 Yes DSL EIN Yes Yes Yes Yes Yes Yes 
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* * * Section 16 - OTHER INFORMATION * * * 

Key / Legend 
ACGIH - American Conference of Governmental Industrial Hygienists; ADR - European Road Transport; AU - 

Australia; BOD - Biochemical Oxygen Demand; C - Celsius; CA - Canada; CAS - Chemical Abstracts Service; 

CERCLA - Comprehensive Environmental Response, Compensation, and Liability Act; CN - China; CPR - 

Controlled Products Regulations; DFG - Deutsche Forschungsgemeinschaft; DOT - Department of 

Transportation; DSL - Domestic Substances List; EEC - European Economic Communicty; EINECS - European 

Inventory of Existing Commercial Chemical Substances; EPA - Environmental Protection Agency; EU - European 

Union; F - Farenheit; IARC - International Agency for Research on Cancer; IATA - International Air Transport 

Association; ICAO - International Civil Aviation Organization; IDL - Ingredient Disclosure List; IMDG - International 

Maritime Dangerous Goods; JP - Japan; Kow - Octanol/water partition coefficient; KR - Korea; LEL - Lower 

Explosive Limit; LOLI - List Of LIsts™ - ChemADVISOR's Regulatory Database; MAK - Maximum Concentration 

Value in the Workplace; MEL - Maximum Exposure Limits; NFPA - National Fire Protection Agency; NIOSH - 

National Institute for Occupational Safety and Health; NJTSR - New Jersey Trade Secret Registry; NTP - National 

Toxicology Program; NZ - New Zealand; OSHA - Occupational Safety and Health Administration; PH - 

Philippines; RCRA - Resource Conservation and Recovery Act; RID - European Rail Transport; RTECS - Registry 

of Toxic Effects of Chemical Substances®; SARA - Superfund Amendments and Reauthorization Act; STEL - 

Short-term Exposure Limit; TDG - Transportation of Dangerous Goods; TSCA - Toxic Substances Control Act; 

TWA - Time Weighted Average; UEL - Upper Explosive Limit; US - United States 

 

 

End of Sheet 00233341 



SAFETY DATA SHEET

1. Identification

Product identifier Asphalt

Other means of identification

SDS number 208-GHS

Synonyms PBA/PG Grade Paving Asphalt; AR/AC Paving Grade Asphalt; AC Grade Petroleum Asphalt;
Asphalt Cement; PEN Grade Asphalt; AS20; Emulsion Base Stock (E.B.S.) Asphalt; Asphalt, Flux;
Asphalt, Saturant; Solvent Deasphalted Bottoms Petroleum Asphalt; Propane Deasphalted
Bottoms Petroleum Asphalt; Vacuum Tower Bottoms Petroleum Asphalt; Steam Refined Asphalt;
Mildly Oxidized Petroleum Asphalt

Recommended use Asphalt products are to be used as road and highway paving applications; waterproofing and
sealing applications; coatings; or other engineering applications. Use in other applications may
result in higher exposures and require additional engineering controls and personal protective
equipment.

Recommended restrictions None known.

Manufacturer/Importer/Supplier/Distributor information

Manufacturer/Supplier Valero Marketing & Supply Company and Affiliates

One Valero Way

San Antonio, TX 78269-6000

General Assistance 210-345-4593

E-Mail CorpHSE@valero.com

Contact Person Industrial Hygienist

Emergency Telephone 24 Hour Emergency 866-565-5220

1-800-424-9300 (CHEMTREC USA)

2. Hazard(s) identification

Not classified.Physical hazards

Category 2CarcinogenicityHealth hazards

Not classified.OSHA defined hazards

Label elements

Signal word Danger

Hazard statement Suspected of causing cancer.

Precautionary statement

Prevention Obtain special instructions before use. Do not handle until all safety precautions have been read
and understood. Wear protective gloves/protective clothing/eye protection/face protection.

Response If exposed or concerned: Get medical advice/attention.

Storage Store locked up.

Disposal Dispose of contents/container in accordance with local/regional/national/international regulations.

Hazard(s) not otherwise

classified (HNOC)
None known.

3. Composition/information on ingredients

Mixtures

8052-42-4 0 - 100Asphalt

CAS number %Chemical name

64741-56-6 0 - 100Vacuum tower bottoms
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68955-27-1 0 - 15Distillates, petroleum residues,
vaccum

7783-06-4 <0.1Hydrogen sulfide

130498-29-2 <0.1Polycyclic Aromatic
Hydrocarbons

Composition comments Dangerous amounts of hydrogen sulfide, a highly toxic gas, may be present, especially in the
headspace of containers.

4. First-aid measures

Inhalation Move to fresh air. If breathing is difficult, give oxygen. If not breathing, give artificial respiration. Get
medical attention.

Skin contact In case of contact with hot or molten product, cool rapidly with water and seek immediate medical
attention. Do not attempt to remove molten product from skin because skin will tear easily.
Remove contaminated clothing and shoes. Get medical attention if irritation develops or persists.
Wash clothing separately before reuse. Destroy or thoroughly clean contaminated shoes. If high
pressure injection under the skin occurs, always seek medical attention.

Eye contact Immediately flush eyes with plenty of water for at least 15 minutes. Remove contact lenses, if
present and easy to do. Continue rinsing. Get medical attention.

Ingestion Rinse mouth thoroughly. Do not induce vomiting without advice from poison control center. Do not
give mouth-to-mouth resuscitation. If vomiting occurs, keep head low so that stomach content
does not get into the lungs. Never give anything by mouth to a victim who is unconscious or is
having convulsions. Get medical attention immediately.

Most important

symptoms/effects, acute and

delayed

Irritation of nose and throat. Irritation of eyes and mucous membranes. Skin irritation.
Unconsciousness. Corneal damage. Narcosis. Decrease in motor functions. Behavioral changes.
Edema.  Conjunctivitis. Proteinuria. Defatting of the skin. Rash.

Indication of immediate

medical attention and special

treatment needed

In case of shortness of breath, give oxygen. Keep victim warm. Keep victim under observation.
Symptoms may be delayed.

General information If exposed or concerned: get medical attention/advice. Ensure that medical personnel are aware of
the material(s) involved, and take precautions to protect themselves. Show this safety data sheet
to the doctor in attendance. Wash contaminated clothing before re-use.

5. Fire-fighting measures

Suitable extinguishing media Water spray. Water fog. Dry chemical powder. Carbon dioxide (CO2).

Unsuitable extinguishing

media

Do not use water jet.

Specific hazards arising from

the chemical

Thermal decomposition or combustion may liberate toxic gases or fumes.

Special protective equipment

and precautions for firefighters

Wear full protective clothing, including helmet, self-contained positive pressure or pressure
demand breathing apparatus, protective clothing and face mask.

Fire-fighting

equipment/instructions

Wear full protective clothing, including helmet, self-contained positive pressure or pressure
demand breathing apparatus, protective clothing and face mask. Withdraw immediately in case of
rising sound from venting safety devices or any discoloration of tanks due to fire. Fight fire from
maximum distance or use unmanned hose holders or monitor nozzles. Move containers from fire
area if you can do it without risk. In the event of fire, cool tanks with water spray. Cool containers
exposed to flames with water until well after the fire is out. For massive fire, use unmanned hose
holders or monitor nozzles; if this is impossible, withdraw from area and let fire burn. Water runoff
can cause environmental damage. Use compatible foam to minimize vapor generation as needed.

6. Accidental release measures

Personal precautions,

protective equipment and

emergency procedures

Keep unnecessary personnel away. Local authorities should be advised if significant spills cannot
be contained. Keep upwind. Keep out of low areas. Ventilate closed spaces before entering. Do
not touch damaged containers or spilled material unless wearing appropriate protective clothing.
See Section 8 of the SDS for Personal Protective Equipment.
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Methods and materials for

containment and cleaning up

ELIMINATE all ignition sources (no smoking, flares, sparks or flames in immediate area).
Extinguish all flames in the vicinity. Keep combustibles (wood, paper, oil, etc.) away from spilled
material.

Large Spills: Stop the flow of material, if this is without risk. Dike the spilled material, where this is
possible.

Small Spills: Use a non-combustible material like vermiculite, sand or earth to soak up the product
and place into a container for later disposal. Cover with plastic sheet to prevent spreading. Collect
spillage. Following product recovery, flush area with water. Prevent product from entering drains.
Do not allow material to contaminate ground water system. Clean surface thoroughly to remove
residual contamination. Wipe up with absorbent material (e.g. cloth, fleece).

Environmental precautions If facility or operation has an "oil or hazardous substance contingency plan", activate its
procedures. Stay upwind and away from spill. Wear appropriate protective equipment including
respiratory protection as conditions warrant. Do not enter or stay in area unless monitoring
indicates that it is safe to do so. Isolate hazard area and restrict entry to emergency crew. Review
Firefighting Measures, Section 5, before proceeding with clean up. Keep all sources of ignition
(flames, smoking, flares, etc.) and hot surfaces away from release. Contain spill in smallest
possible area. Recover as much product as possible (e.g. by vacuuming). Stop leak if it can be
done without risk. Use water spray to disperse vapors. Use compatible foam to minimize vapor
generation as needed. Spilled material may be absorbed by an appropriate absorbent, and then
handled in accordance with environmental regulations.  Prevent spilled material from entering
sewers, storm drains, other unauthorized treatment or drainage systems and natural waterways.
Contact fire authorities and appropriate federal, state and local agencies. If spill of any amount is
made into or upon navigable waters, the contiguous zone, or adjoining shorelines, contact the
National Response Center at 1-800-424-8802. For highway or railways spills, contact Chemtrec at
1-800-424-9300.

7. Handling and storage

Precautions for safe handling Wear personal protective equipment. Avoid breathing mist or vapor from heated material. Avoid
contact with eyes, skin, and clothing. Avoid prolonged exposure. Use only with adequate
ventilation. Wash thoroughly after handling. Do not handle, store or open near an open flame or
sources of ignition. Protect material from direct sunlight. Take precautionary measures against
static discharges. All equipment used when handling the product must be grounded. Use only
non-sparking tools. When using, do not eat, drink or smoke. Avoid release to the environment.

Conditions for safe storage,

including any incompatibilities

Material is normally stored in closed tanks at 250 to 375F. Do not handle, store or open near an
open flame or sources of ignition. Protect material from direct sunlight. This material can
accumulate static charge which may cause spark and become an ignition source. The pressure in
sealed containers can increase under the influence of heat. Keep container tightly closed in a cool,
well-ventilated place. Keep away from food, drink and animal feedingstuffs. Keep out of the reach
of children.

8. Exposure controls/personal protection

Occupational exposure limits

US. OSHA Table Z-2 (29 CFR 1910.1000)

ValueTypeComponents

Ceiling 20 ppmHydrogen sulfide (CAS
7783-06-4)

US. ACGIH Threshold Limit Values

ValueType FormComponents

TWA 0.5 mg/m3 Inhalable fraction.Asphalt (CAS 8052-42-4)

STEL 5 ppmHydrogen sulfide (CAS
7783-06-4)

TWA 1 ppm

TWA 0.5 mg/m3 Inhalable fraction.Vacuum tower bottoms
(CAS 64741-56-6)

US. NIOSH: Pocket Guide to Chemical Hazards

ValueType FormComponents

Ceiling 5 mg/m3 Fume.Asphalt (CAS 8052-42-4)

Ceiling 15 mg/m3Hydrogen sulfide (CAS
7783-06-4)

10 ppm
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US. NIOSH: Pocket Guide to Chemical Hazards

ValueType FormComponents

Ceiling 5 mg/m3 Fume.Vacuum tower bottoms
(CAS 64741-56-6)

Biological limit values No biological exposure limits noted for the ingredient(s).

Appropriate engineering

controls

Provide adequate general and local exhaust ventilation. Use process enclosures, local exhaust
ventilation, or other engineering controls to control airborne levels below recommended exposure
limits.

Individual protection measures, such as personal protective equipment

Eye/face protection Wear safety glasses. If splash potential exists, wear full face shield or chemical goggles.

Skin protection

Hand protection Avoid exposure - obtain special instructions before use. Wear protective gloves. Protective gloves.

Other Wear chemical-resistant, impervious gloves. Flame retardant protective clothing is recommended.

Respiratory protection Wear a NIOSH-approved (or equivalent) respirator as needed.

Thermal hazards Wear appropriate thermal protective clothing, when necessary.

General hygiene

considerations

Consult supervisor for special handling instructions.  Avoid contact with eyes. Avoid contact with
skin. Keep away from food and drink. Wash hands before breaks and immediately after handling
the product. Provide eyewash station and safety shower. Handle in accordance with good
industrial hygiene and safety practice.

9. Physical and chemical properties

Appearance Dark brown to black liquid at normal use temperatures above 300F. Semi-solid at 70F.

Physical state Liquid.

Form Semi-Solid at 70F

Color Brown/black.

Odor Strong petroleum.

Odor threshold Not available.

pH Not available.

Melting point/freezing point 100 - 150 °F (37.78 - 65.56 °C) (Softening point)

Initial boiling point and boiling

range

700 - 1100.1 °F (371.11 - 593.39 °C)

Flash point > 350.1 °F (> 176.7 °C) Closed Cup

Evaporation rate Not available.

Flammability (solid, gas) Not available.

Upper/lower flammability or explosive limits

Flammability limit - lower

(%)

> 0.9

Flammability limit - upper

(%)

< 7

Explosive limit - lower (%) Not available.

Explosive limit - upper (%) Not available.

Vapor pressure < 0.01 kPa @ 20 °C

Vapor density > 1.6 (Air = 1)

Relative density 1 - 1.2 (Water=1)

Solubility(ies)

Solubility (water) Not available.

Partition coefficient

(n-octanol/water)

Not available.

Auto-ignition temperature > 600.1 °F (> 315.61 °C)

Decomposition temperature Not available.

Viscosity Not available.
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10. Stability and reactivity

Reactivity Not available.

Chemical stability Stable under normal temperature conditions and recommended use.

Possibility of hazardous

reactions

Hazardous polymerization does not occur.

Conditions to avoid Flames and sparks. Ignition sources. Contact with incompatible materials. Do not pressurize, cut,
weld, braze, solder, drill, grind or expose empty containers to heat, flame, sparks, static electricity,
or other sources of ignition; they may explode and cause injury or death.

Incompatible materials Strong oxidizing agents.

Hazardous decomposition

products

No hazardous decomposition products are known.

11. Toxicological information

Information on likely routes of exposure

Ingestion May be harmful if swallowed.

Inhalation May be harmful if inhaled. In high concentrations, vapors and spray mists are narcotic and may
cause headache, fatigue, dizziness and nausea.

Skin contact May cause skin irritation.

Eye contact May cause eye irritation.

Symptoms related to the

physical, chemical and

toxicological characteristics

Irritation of nose and throat. Irritation of eyes and mucous membranes. Skin irritation.
Unconsciousness. Corneal damage. Narcosis.  Decrease in motor functions. Behavioral changes.
Edema.  Conjunctivitis. Proteinuria. Defatting of the skin. Rash.

Information on toxicological effects

Acute toxicity Based on available data, the classification criteria are not met.

Test ResultsComponents Species

Hydrogen sulfide (CAS 7783-06-4)

LC50 Rat

Inhalation

Acute

> 0.38 mg/l, 960 Minutes

Skin corrosion/irritation Based on available data, the classification criteria are not met.

Serious eye damage/eye

irritation

Based on available data, the classification criteria are not met.

Respiratory or skin sensitization

Respiratory sensitization Based on available data, the classification criteria are not met.

Skin sensitization Based on available data, the classification criteria are not met.

Germ cell mutagenicity Based on available data, the classification criteria are not met.

Carcinogenicity Suspected of causing cancer. Contains polycyclic aromatic compounds (PACs). Prolonged and/or
repeated skin contact with certain PACs has been shown to cause skin cancer. Prolonged and/or
repeated exposures by inhalation of certain PACs may also cause cancer of the lung and of other
sites of the body.
Occupational exposure to straight-run asphalts and their emissions during road paving: 2B
Possibly carcinogenic to humans.

IARC Monographs. Overall Evaluation of Carcinogenicity

Asphalt (CAS 8052-42-4) 2B Possibly carcinogenic to humans.

Vacuum tower bottoms (CAS 64741-56-6) 2B Possibly carcinogenic to humans.

Reproductive toxicity Based on available data, the classification criteria are not met.

Specific target organ toxicity -

single exposure

Based on available data, the classification criteria are not met.

Specific target organ toxicity -

repeated exposure

Based on available data, the classification criteria are not met.

Aspiration hazard Based on available data, the classification criteria are not met.

Further information Symptoms may be delayed.

Asphalt

Prepared by 3E Company

914038     Version #: 02     Revison date: 05-May-2014     Print date: 05-May-2014 5 / 8



12. Ecological information

Ecotoxicity The product is not classified as environmentally hazardous. However, this does not exclude the
possibility that large or frequent spills can have a harmful or damaging effect on the environment.

Components Test ResultsSpecies

Hydrogen sulfide (CAS 7783-06-4)

Aquatic

LC50Fish 0.002 mg/l, 96 hoursLake whitefish (Coregonus clupeaformis)

Persistence and degradability Not available.

Bioaccumulative potential Not available.

Mobility in soil Not available.

Other adverse effects Not available.

13. Disposal considerations

Disposal instructions Dispose in accordance with all applicable regulations. This material and its container must be
disposed of as hazardous waste. Dispose of this material and its container to hazardous or special
waste collection point. Incinerate the material under controlled conditions in an approved
incinerator. Do not allow this material to drain into sewers/water supplies. Do not contaminate
ponds, waterways or ditches with chemical or used container.

Hazardous waste code The waste code should be assigned in discussion between the user, the producer and the waste
disposal company.

US RCRA Hazardous Waste U List: Reference

Hydrogen sulfide (CAS 7783-06-4) U135

Waste from residues / unused

products

Dispose of in accordance with local regulations.

Contaminated packaging Offer rinsed packaging material to local recycling facilities.

14. Transport information

DOT

UN3257UN number

Elevated temperature liquid, n.o.s.UN proper shipping name

9Class

Transport hazard class(es)

-Subsidiary risk

IIIPacking group

Not available.Special precautions for user

IB1, T3, TP3, TP29Special provisions

NonePackaging exceptions

NonePackaging non bulk

247Packaging bulk

IATA

UN3257UN number

Elevated temperature liquid, n.o.s.UN proper shipping name

9Class

Transport hazard class(es)

-Subsidiary risk

9Label(s)

Not applicable.Packing group

No.Environmental hazards

9LERG Code

Not available.Special precautions for user

IMDG

UN3257UN number

ELEVATED TEMPERATURE LIQUID, N.O.S.UN proper shipping name

9Class

Transport hazard class(es)

-Subsidiary risk

9Label(s)

IIIPacking group

Asphalt
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No.Marine pollutant

Environmental hazards

F-A, S-PEmS

Not available.Special precautions for user

Not applicable.Transport in bulk according to

Annex II of MARPOL 73/78 and

the IBC Code

15. Regulatory information

US federal regulations

TSCA Section 12(b) Export Notification (40 CFR 707, Subpt. D)

Not regulated.

US. OSHA Specifically Regulated Substances (29 CFR 1910.1001-1050)

Not listed.

CERCLA Hazardous Substance List (40 CFR 302.4)

Asphalt (CAS 8052-42-4) LISTED

Hydrogen sulfide (CAS 7783-06-4) LISTED

Superfund Amendments and Reauthorization Act of 1986 (SARA)

Hazard categories Immediate Hazard - Yes
Delayed Hazard - Yes
Fire Hazard - No
Pressure Hazard - No
Reactivity Hazard - No

SARA 302 Extremely hazardous substance

Chemical name CAS number Reportable

quantity

Threshold

planning quantity

Threshold

planning quantity,

lower value

Threshold

planning quantity,

upper value

Hydrogen sulfide 7783-06-4 100 500 lbs

SARA 311/312 Hazardous

chemical

Yes

SARA 313 (TRI reporting)

Not regulated.

Other federal regulations

Clean Air Act (CAA) Section 112 Hazardous Air Pollutants (HAPs) List

Polycyclic Aromatic Hydrocarbons (CAS 130498-29-2)

Clean Air Act (CAA) Section 112(r) Accidental Release Prevention (40 CFR 68.130)

Hydrogen sulfide (CAS 7783-06-4)

Safe Drinking Water Act

(SDWA)

Not regulated.

US state regulations WARNING:  This product contains chemicals known to the State of California to cause cancer.

US. Massachusetts RTK - Substance List

Asphalt (CAS 8052-42-4)

Hydrogen sulfide (CAS 7783-06-4)

Vacuum tower bottoms (CAS 64741-56-6)

US. New Jersey Worker and Community Right-to-Know Act

Asphalt (CAS 8052-42-4)

Hydrogen sulfide (CAS 7783-06-4)

Polycyclic Aromatic Hydrocarbons (CAS 130498-29-2)

Vacuum tower bottoms (CAS 64741-56-6)

US. Pennsylvania Worker and Community Right-to-Know Law

Asphalt (CAS 8052-42-4)

Hydrogen sulfide (CAS 7783-06-4)

Polycyclic Aromatic Hydrocarbons (CAS 130498-29-2)

Vacuum tower bottoms (CAS 64741-56-6)

US. Rhode Island RTK

Hydrogen sulfide (CAS 7783-06-4)

Asphalt
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US. California Proposition 65

US - California Proposition 65 - Carcinogens & Reproductive Toxicity (CRT): Listed substance

Asphalt (CAS 8052-42-4)

Vacuum tower bottoms (CAS 64741-56-6)

International Inventories

Country(s) or region Inventory name On inventory (yes/no)*

Australian Inventory of Chemical Substances (AICS) YesAustralia

Domestic Substances List (DSL) YesCanada

Non-Domestic Substances List (NDSL) NoCanada

Inventory of Existing Chemical Substances in China (IECSC) YesChina

European Inventory of Existing Commercial Chemical
Substances (EINECS)

YesEurope

European List of Notified Chemical Substances (ELINCS) NoEurope

Inventory of Existing and New Chemical Substances (ENCS) NoJapan

Existing Chemicals List (ECL) YesKorea

New Zealand Inventory NoNew Zealand

Philippine Inventory of Chemicals and Chemical Substances
(PICCS)

NoPhilippines

*A "Yes" indicates this product complies with the inventory requirements administered by the governing country(s).
A "No" indicates that one or more components of the product are not listed or exempt from listing on the inventory administered by the governing
country(s).

Toxic Substances Control Act (TSCA) Inventory YesUnited States & Puerto Rico

16. Other information, including date of preparation or last revision

Issue date 27-June-2013

Revision date 05-May-2014

Version # 02

NFPA Ratings

0

1

1

References ACGIH
EPA: AQUIRE database
NLM: Hazardous Substances Data Base
US. IARC Monographs on Occupational Exposures to Chemical Agents
HSDB® - Hazardous Substances Data Bank
IARC Monographs. Overall Evaluation of Carcinogenicity
National Toxicology Program (NTP) Report on Carcinogens
ACGIH Documentation of the Threshold Limit Values and Biological Exposure Indices

Disclaimer This material Safety Data Sheet (SDS) was prepared in accordance with 29 CFR 1910.1200 by
Valero Marketing & Supply Co., ("VALERO"). VALERO does not assume any liability arising out of
product use by others. The information, recommendations, and suggestions presented in this SDS
are based upon test results and data believed to be reliable. The end user of the product has the
responsibility for evaluating the adequacy of the data under the conditions of use, determining the
safety, toxicity and suitability of the product under these conditions, and obtaining additional or
clarifying information where uncertainty exists. No guarantee expressed or implied is made as to
the effects of such use , the results to be obtained, or the safety and toxicity of the product in any
specific application. Furthermore, the information herein is not represented as absolutely
complete, since it is not practicable to provide all the scientific and study information in the format
of this document, plus additional information may be necessary under exceptional conditions of
use, or because of applicable laws or government regulations.

Asphalt
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SAFETY DATA SHEET 

Oxygen 
PRODUCT: OXYGEN MSDS NR: EIGC-OXY-017 VERSION: 2.01 DATE: 1/8/04 PAGE: 1/2 

 

1 IDENTIFICATION OF THE SUBSTANCE/ 
PREPARATION AND OF THE COMPANY 

Product name  Oxygen 

Chemical formula  O2 

Emergency  see below 
phone Nos    
 
2 HAZARDS IDENTIFICATION 

Hazards identification  Compressed gas 
Oxidant. Strongly 
supports combustion. 
May react violently with 
combustible materials. 

 
3 COMPOSITION/INFORMATION ON INGREDIENTS 

Substance/Preparation Substance 

Components/Impurities Contains no other 
components or impurities 
which will influence the 
classification of the 
product. 

CAS Nr    07782-44-7 
 
4 PHYSICAL AND CHEMICAL PROPERTIES 

Molecular weight  32 

Melting point  -219°C 

Boiling point  -183°C 

Critical temperature  -118°C 

Relative density, gas 1.1 (air=1) 

Relative density, liquid Not applicable 

Vapour Pressure 20°C Not applicable 

Solubility mg/l water  39 mg/l 

Appearance/Colour  Colourless gas 

Odour   None 

Other data Gas/vapour heavier than 
air. May accumulate in 
confined spaces, 
particularly at or below 
ground level. 

Autoignition temperature Not applicable 

Flammability range  Oxidiser 
 
5 STABILITY AND REACTIVITY 

May react violently with combustible materials May 
react violently with reducing agents. Violently oxidises 
organic material. 
 
6 TOXICOLOGICAL INFORMATION 

No known toxicological effects from this product. 
 
7 ECOLOGICAL INFORMATION 

No known ecological damage caused by this product. 
 
 

8 HANDLING AND STORAGE 

Use no oil or grease. Open valve slowly to avoid 
pressure shock. Segregate from flammable gases and 
other flammable materials in store. Suck back of water 
into the container must be prevented. Do not allow 
backfeed into the container. Use only properly specified 
equipment which is suitable for this product, its supply 
pressure and temperature. Contact your gas supplier if 
in doubt. Keep away from ignition sources (including 
static discharges). Refer to supplier's container 
handling instructions. Keep container below 50°C in a 
well ventilated place. 
 
9 EXPOSURE CONTROLS/PERSONAL 
PROTECTION 

Do not smoke while handling product. Avoid oxygen 
rich (>21%) atmospheres. Ensure adequate ventilation. 
 
10 FIRST AID MEASURES 

Inhalation 
Not hazardous 
Ingestion 
Ingestion is not considered a potential route of 
exposure. 
 
11 FIRE FIGHTING MEASURES 

Specific hazards Supports combustion. Exposure to 
fire may cause containers to 
rupture/explode. Non flammable 

Hazardous  None 
combustion 
products  

Suitable  All known extinguishants can be 
extinguishing  used. 
media 

Specific methods If possible, stop flow of product. 
Move away from the container and 
cool with water from a protected 
position. 

Special protective None 
equipment for  
fire fighters 
 
12 ACCIDENTAL RELEASE MEASURES 

Personal precautions 
Evacuate area. Ensure adequate air ventilation. 
Eliminate ignition sources.  

Environmental precautions 
Try to stop release. Prevent from entering sewers, 
basements and workpits, or any place where its 
accumulation can be dangerous. 

Clean up methods 
Ventilate area. 
 
13 DISPOSAL CONSIDERATIONS 
To atmosphere in a well ventilated place. Do not 
discharge into any place where its accumulation could 
be dangerous. Contact supplier if guidance is required. 
 
 



SAFETY DATA SHEET 

Oxygen 
PRODUCT: OXYGEN MSDS NR: EIGC-OXY-017 VERSION: 2.01 DATE: 1/8/04 PAGE: 2/2 

 

14 TRANSPORT INFORMATION 

UN Nr   1072 
Class/Div   2.2 

Subsidiary risk  5.1 

ADR/RID Item Nr   2,1° O 

ADR/RID Hazard Nr  25 

Labelling ADR  Label 2: non flammable 
non toxic gas 
Label 05: fire intensifying 
risk. 

Other transport information 
Avoid transport on vehicles where the load space is not 
separated from the driver’s compartment. Ensure 
vehicle driver is aware of the potential hazards of the 
load and knows what to do in the event of an accident 
or an emergency. Before transporting product 
containers ensure that they are firmly secured and: 
- cylinder valve is closed and not leaking 
- valve outlet cap nut or plug (where provided) is 
correctly fitted 
- valve protection device (where provided) is correctly 
fitted 
- adequate ventilation 
- compliance with applicable regulations. 
 

15 REGULATORY INFORMATION 

Number in Annex I Not included in Annex I 
of Dir 67/548 

Labelling of cylinders 
- Symbols Label Label 2: non flammable non 

toxic gas  
Label 05: fire intensifying risk.  

- Risk phrases R8 Contact with combustible 
material may cause fire. 

- Safety phrases  S9 Keep container in well 
ventilated place. 
S17 Keep away from 
combustible material. 

 
16 OTHER INFORMATION 

Ensure all national/local regulations are observed. 
Ensure operators understand the hazard of oxygen 
enrichment. Before using this product in any new 
process or experiment, a thorough material 
compatibility and safety study should be carried out. 
Details given in this document are believed to be 
correct at the time of going to press. Whilst proper care 
has been taken in the preparation of this document, no 
liability for injury or damage resulting from its use can 
be accepted. 

 
 
 
 

 

EMIRATES INDUSTRIAL GASES Co. L.L.C. 
 

   Toll Free Number:  8005414 
    Website: www.eigco.com 
    Email:  tsales@eigco.com 

DUBAI 
Dubai Sharjah Road: 

Tel: 00971-4-2660649 / 2660775 
Fax: 00971-4-2664168 

AL QUOZ: 
Tel: 00971-4-3382456 

    Fax: 00971-4-3382666 

ABU DHABI 
Al-Ruwais Industrial Gases Co. L.L.C.

Tel: 00971-2-5553809 / 5559295 
Fax: 00971-2-5553979 

FUJAIRAH 
Tel: 00971-9-2281060 

    Fax: 00971-9-2281070 

AJMAN 
Tel. 00971-6-7435211 

    Fax: 00971-6-7437907 
 



 
 

Safety data sheet  
Acetylene, dissolved. 
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8364 / EDV / 03.11.2009 

1 IDENTIFICATION OF THE SUBSTANCE/PREPARATION AND 
OF THE COMPANY  

Product name  
Acetylene, dissolved.  
Chemical formula C2H2  
Known uses  
Not known.  
Company identification  
Linde AG, Linde Gas Division, Seitnerstraße 70, D-82049 Pullach  
E-Mail Adress Direkt@de.linde-gas.com 
Emergency phone numbers (24h): 089-7446-0  
  
2 HAZARDS IDENTIFICATION  

Classification 
Heating may cause an explosion. 
Explosive with or without contact with air. 
Extremely flammable. 
Risk advice to man and the environment 
Dissolved gas  
 
3 COMPOSITION/INFORMATION ON INGREDIENTS  

Substance/Preparation: Substance. 
Components/Impurities  
CAS Nr: 74-86-2  
EEC Nr (from EINECS) : 200-816-9  
Contains no other components or impurities which will influence the 
classification of the product.  
 
4 FIRST AID MEASURES  

Inhalation  
In high concentrations may cause asphyxiation. Symptoms may 
include loss of mobility/consciousness. Victim may not be aware of 
asphyxiation. In low concentrations may cause narcotic effects. 
Symptoms may include dizziness, headache, nausea and loss of co-
ordination. Remove victim to uncontaminated area wearing self 
contained breathing apparatus. Keep victim warm and rested. Call a 
doctor. Apply artificial respiration if breathing stopped.   
Ingestion  
Ingestion is not considered a potential route of exposure. 
 
5 FIRE FIGHTING MEASURES  

Specific hazards  
Exposure to fire may cause containers to rupture/explode.  
Hazardous combustion products  
Incomplete combustion may form carbon monoxide.  
Suitable extinguishing media  
All known extinguishants can be used.  
Specific methods  
If possible, stop flow of product. Do not extinguish a leaking gas 
flame unless absolutely necessary. Spontaneous/explosive re-
ignition may occur.  
Special protective equipment for fire fighters  
In confined space use self-contained breathing apparatus.  
 
6 ACCIDENTAL RELEASE MEASURES  

Personal precautions  
Wear self-contained breathing apparatus when entering area unless 
atmosphere is proved to be safe. Evacuate area. Ensure adequate 
air ventilation. Eliminate ignition sources.  
Environmental precautions  
Try to stop release.  
Clean up methods  
Ventilate area.  

 
7 HANDLING AND STORAGE  

Handling  
Ensure equipment is adequately earthed. Suck back of water into 
the container must be prevented. Purge air from system before 
introducing gas. Use only properly specified equipment which is 
suitable for this product, its supply pressure and temperature. 
Contact your gas supplier if in doubt. Keep away from ignition 
sources (including static discharges). Refer to supplier's handling 
instructions.  
Storage 
Secure cylinders to prevent them falling. Keep container below 50°C 
in a well ventilated place. Segregate from oxidant gases and other 
oxidants in store. Observe "Technische Regeln Druckgase (TRG) 
280 Ziffer 5"  
 
8 EXPOSURE CONTROLS/PERSONAL PROTECTION  

 
Personal protection  
Ensure adequate ventilation. Do not smoke while handling product. 
Wear suitable hand, body and head protection. Wear goggles with 
suitable filter lenses when use is cutting/welding.  
 
9 PHYSICAL AND CHEMICAL PROPERTIES  

General information  
Appearance/Colour: Colourless gas.  
Odour: Garlic like Poor warning properties at low concentrations.  

Important information on environment, health and safety  
Molecular weight: 26 g/mol 
Melting point: -80,8 °C 
Sublimation point: -84 °C 
Critical temperature: 35,2 °C  
Autoignition temperature: 325 °C  
Flammability range: 2,4 %(V) - 88 %(V)   
Relative density, gas: 0,9 
Relative density, liquid: Not applicable. 
Solubility mg/l water: 1185 mg/l  
Maximum filling pressure (bar): 19 bar 
 
10 STABILITY AND REACTIVITY  

Stability and reactivity 
Can form explosive mixture with air. May decompose violently at 
high temperature and/or pressure or in the presence of a catalyst 
Forms explosive acetylides with copper, silver and mercury. Do not 
use alloys containing more than 70% copper. May react violently 
with oxidants.  
 
11 TOXICOLOGICAL INFORMATION  

General  
No known toxicological effects from this product. 
 
12 ECOLOGICAL INFORMATION  

General  
No known ecological damage caused by this product.  
 
13 DISPOSAL CONSIDERATIONS  

General 
Do not discharge into areas where there is a risk of forming an 
explosive mixture with air. Waste gas should be flared through a 
suitable burner with flash back arrestor. Do not discharge into any 
place where its accumulation could be dangerous. Contact supplier 
if guidance is required.  
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EWC Nr. 16 05 04*  
 
14 TRANSPORT INFORMATION  

ADR/RID 
Class 2 Classification Code 4F 
UN number and proper shipping name 
UN 1001 Acetylene, dissolved  
UN 1001 Acetylene, dissolved  
Labels 2.1 Hazard number 239 
Packing Instruction P200   
 
IMDG 
Class 2.1   
UN number and proper shipping name 
UN 1001 Acetylene, dissolved  
Labels 2.1   
Packing Instruction P200   
EmS FD, SU 
 
IATA 
Class 2.1   
UN number and proper shipping name 
UN 1001 Acetylene, dissolved  
Labels 2.1   
Packing Instruction P200   
Other transport information  
Ensure vehicle driver is aware of the potential hazards of the load 
and knows what to do in the event of an accident or an emergency. 
Before transporting product containers ensure that they are firmly 
secured. Ensure that the cylinder valve is closed and not leaking. 
Ensure that the valve outlet cap nut or plug (where provided) is 
correctly fitted. Ensure that the valve protection device (where 
provided) is correctly fitted. Ensure adequate ventilation. Ensure 
compliance with applicable regulations.  
 
15 REGULATORY INFORMATION  

Number in Annex I of Dir 67/548  
601-015-00-0 
EC Classification 
F+; R12, R5, R6 

Labelling  
- Symbols  
F+ Extremely flammable. 
- Risk Phrases  
R5 Heating may cause an explosion. 
R6 Explosive with or without contact with air. 
R12 Extremely flammable. 
- Safety Phrases  
S9 Keep container in well ventilated place. 
S16 Keep away from ignition source - No smoking. 
S33 Take precautionary measures against static 

discharges. 
S7 Keep container  tightly closed. 
 
Further national regulations  
Pressure Vessel Regulation 
Regulations for the prevention of industrial accidents 
Gefahrstoffverordnung (GefStoffV) 
Technische Regeln für Gefahrstoffe (TRGS) 
Water pollution class  
Not polluting to waters according to VwVwS from 17.05.99.  
TA-Luft  
Not classified according to TA-Luft.  
 
16 OTHER INFORMATION  
Ensure all national/local regulations are observed. Ensure operators 
understand the flammability hazard. The hazard of asphyxiation is 
often overlooked and must be stressed during operator training. 
Before using this product in any new process or experiment, a 
thorough material compatibility and safety study should be carried 
out.  
Advice  
Whilst proper care has been taken in the preparation of this 
document, no liability for injury or damage resulting from its use can 
be accepted. Details given in this document are believed to be 
correct at the time of going to press.  
Further informations  
Linde safety adivce 
No. 2 Handling of gas cylinders at and after fire / heat 

exposure 
No. 3 Oxygen deficiency 
No. 7 Safe handling of gas cylinders and cylinder bundles 
No. 10 Handling of acetylene 
No. 11 Transport of gas receptacles in vehicles 
 

 
 
 

 
 

 
 
End of document  
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OSHA Poster 
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Appendix C 

Accident Report Form 
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Appendix D 

Area of Excavation for Test Pits 

Site Location Map and Directions to Hospital 
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Bronx Lebanon Hospital Center, 1650 Grand Concourse, Bronx (718) 590-1800 

 

 
 

 

  
 

 
 

Site 

Directions to Albert Einstein Jack Weiler Hospital  

1) Take Food Center Dr/ Longwood Ave to E 160
th

 St 

2) Continue on E 160
th

 St 

3) Take Cauldwell Ave to Boston Rd/Edward Stevenson Blvd 

4) Take 3
rd

 Ave to E 167
th

 St 

5) Take E 169
th

 St to Grand Concourse 
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PROTECTION AGAINST HEALTH HAZARDS 
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PROTECTION AGAINST HEALTH HAZARDS 
 

To help protect workers from the health hazards associated with occupational exposure to 

pathogenic organisms present in blood and other body fluids, at the discretion of the Health & 

Safety Officer, the contractor will develop and implement an exposure control plan.  

 

In work areas where there is a reasonable likelihood of exposure to blood or other potentially 

infectious materials, employees are not to eat, drink, apply cosmetics or lip balm, smoke, or 

handle contact lenses. Food and beverages are not to be kept in refrigerators, freezers, shelves, 

cabinets, or on counter tops or bench tops where potentially infectious materials are present. 

 

When an employee incurs an exposure incident, it should be immediately reported to the Health 

& Safety Officer for proper handling procedure. 

 

All contaminated work surfaces will be decontaminated after completion of procedures and 

immediately or as soon as feasible after any exposure or spill of potentially infectious materials, 

as well as the end of the work shift if the surface may have become contaminated since the last 

cleaning. 

 

West Nile Virus 

 

West Nile Virus is a disease that is spread by infected mosquitoes. The principle route of human 

infection with West Nile virus is through the bite of an infected mosquito. When working in 

areas where virus activity has been identified, the Health & Safety Officer will develop a plan to 

minimize exposure to the infected mosquitoes based on the followings: 

 Taking normal steps to prevent insect bites.  

 Wearing shoes, socks, long pants and a long-sleeved shirt when outdoors for long periods 

of time, or when mosquitoes are most active. 

 Considering the use of mosquito repellent, according to directions, when it is necessary to 

be outdoors. Wash all treated skin and clothing when returning indoors. 

 

Personal Protective Equipment 
 

Personal protective equipment will be chosen based on the anticipated exposure to potentially 

infectious materials. The protective equipment will be considered appropriate only if it does not 

permit potentially infectious materials to pass through or reach the employees’ clothing, skin, 

eyes, mouth, or other mucous membranes under normal conditions of use and for the duration of 

time which the protective equipment will be used. 

 

After removal of personal protective gloves, employees shall wash hands and any other 

potentially contaminated skin area immediately or as soon as feasible with soap and water. If 

employees incur exposure to their skin or mucous membranes then those areas shall be washed 

or flushed with water as appropriate as soon as feasible following contact. 
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SELECTION OF RESPIRATOR 
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SELECTION OF RESPIRATOR 

 

If need arises to use a respirator on the job, at the discretion of the Health & Safety Officer, the 

contractor will set up a “respiratory protection program.” The program should help choose the 

right respirator, make sure it fits, and get training about how to use it and take care of it. 

Following protections will be selected by the Health & Safety Officer depending on the 

conditions: 

 

 DUST MASKS protect only against wood dusts and other dusts that are not very toxic. 

They don’t protect against spray mists or toxic dusts like asbestos, silica or lead. They 

also will not protect against chemical vapors or secondhand smoke. If using a dust mask, 

make sure it has a double strap and a good nose grip. Never rely on single strap masks. 

 DUAL CARTRIDGE RESPIRATORS protect against various hazards. These respirators 

use pairs of filters or cartridges. Different filters and cartridges protect against different 

hazards.  

 

Use the right MECHANICAL FILTER for dusts, metal fumes and mists. 

 

Use the right CHEMICAL CARTRIDGE for toxic gases and vapors from solvents or 

paints. 

 

 COMBINATION RESPIRATOR can be used for all the above — dusts, fumes, mists, 

gases and vapors. Combination respirators are available for any set of inhalation hazards. 

 

 AIR-SUPPLIED RESPIRATORS give fresh air from a tank or through an airline. Use 

them when working in a confined space where there is not enough oxygen to breathe. 

 

The contractor should test the fit of the respirator to make sure no vapors or dusts can leak in 

around the edges. The respirator must be kept clean, and the cartridges or filters should be 

changed regularly. 
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        NIOSH Pocket Guide to Chemical Hazards                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    

Gasoline  CAS 8006-61-9  

 RTECS LX3300000  

Synonyms & Trade Names  

Motor fuel, Motor spirits, Natural gasoline, Petrol [Note: A complex 

mixture of volatile hydrocarbons (paraffins, cycloparaffins & 

aromatics).]  

DOT ID & Guide  

1203 128  

Exposure 

Limits  

NIOSH REL: Ca See Appendix A  

OSHA PEL: none  

IDLH Ca [N.D.]  Conversion 1 ppm 2.95 mg/m
3
 (approx)  

Physical Description  

Clear liquid with a characteristic odor.  

MW: 72 (approx) BP: 102°F FRZ: ? Sol: Insoluble 

VP: 38-300 mmHg IP: ?  Sp.Gr(60°F): 0.72-

0.76 

Fl.P: -45°F UEL: 7.6% LEL: 1.4%  

Class IB Flammable Liquid: Fl.P. below 73°F and BP at or above 100°F.  

Incompatibilities & Reactivities  
Strong oxidizers such as peroxides, nitric acid & perchlorates  

Measurement Methods  

OSHA PV2028  

Personal Protection & Sanitation  

Skin: Prevent skin contact  

Eyes: Prevent eye contact  

Wash skin: When contaminated  

Remove: When wet (flammable)  

Change: No recommendation  

Provide: Eyewash, Quick drench  

First Aid (See procedures)  

Eye: Irrigate immediately  

Skin: Soap flush immediately  

Breathing: Respiratory support  

Swallow: Medical attention immediately  

Respirator Recommendations NIOSH 

At concentrations above the NIOSH REL, or where there is no REL, at any detectable 

concentration: (APF = 10,000) Any self-contained breathing apparatus that has a full facepiece 

and is operated in a pressure-demand or other positive-pressure mode/(APF = 10,000) Any 

supplied-air respirator that has a full facepiece and is operated in a pressure-demand or other  
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positive-pressure mode in combination with an auxiliary self-contained positive-pressure 

breathing apparatus 

Escape: (APF = 50) Any air-purifying, full-facepiece respirator (gas mask) with a chin-style, 

front- or back-mounted organic vapor canister/Any appropriate escape-type, self-contained 

breathing apparatus  

Exposure Routes inhalation, skin absorption, ingestion, skin and/or eye contact  

Symptoms Irritation eyes, skin, mucous membrane; dermatitis; headache, lassitude (weakness, 

exhaustion), blurred vision, dizziness, slurred speech, confusion, convulsions; chemical 

pneumonitis (aspiration liquid); possible liver, kidney damage; [potential occupational 

carcinogen]  

Target Organs Eyes, skin, respiratory system, central nervous system, liver, kidneys  

 

Cancer Site [in animals: liver & kidney cancer]  
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Benzene  CAS 71-43-2  

C6H6  RTECS CY1400000  

Synonyms & Trade Names  

Benzol, Phenyl hydride  
DOT ID & Guide  

1114 130  

Exposure 

Limits  

NIOSH REL: Ca TWA 0.1 ppm ST 1 ppm See Appendix A  

OSHA PEL: [1910.1028] TWA 1 ppm ST 5 ppm See Appendix F  

IDLH Ca [500 ppm]  Conversion 1 ppm = 3.19 mg/m
3
  

Physical Description  

Colorless to light-yellow liquid with an aromatic odor. [Note: A solid below 42°F.]  

MW: 78.1 BP: 176°F FRZ: 42°F Sol: 0.07% 

VP: 75 mmHg IP: 9.24 eV  Sp.Gr: 0.88 

Fl.P: 12°F UEL: 7.8% LEL: 1.2%  

Class IB Flammable Liquid: Fl.P. below 73°F and BP at or above 100°F.  

Incompatibilities & Reactivities  
Strong oxidizers, many fluorides & perchlorates, nitric acid  

Measurement Methods  

NIOSH 1500, 1501, 3700, 3800; OSHA 12  

Personal Protection & Sanitation  

Skin: Prevent skin contact  

Eyes: Prevent eye contact  

Wash skin: When contaminated  

Remove: When wet (flammable)  

Change: No recommendation  

Provide: Eyewash, Quick drench  

First Aid (See procedures)  

Eye: Irrigate immediately  

Skin: Soap wash immediately  

Breathing: Respiratory support  

Swallow: Medical attention immediately  

Respirator Recommendations NIOSH 

At concentrations above the NIOSH REL, or where there is no REL, at any detectable 

concentration: (APF = 10,000) Any self-contained breathing apparatus that has a full facepiece 

and is operated in a pressure-demand or other positive-pressure mode/(APF = 10,000) Any 

supplied-air respirator that has a full facepiece and is operated in a pressure-demand or other 

positive-pressure mode in combination with an auxiliary self-contained positive-pressure 

breathing apparatus 

Escape: (APF = 50) Any air-purifying, full-facepiece respirator (gas mask) with a chin-style,  
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front- or back-mounted organic vapor canister/Any appropriate escape-type, self-contained 

breathing apparatus  

Exposure Routes inhalation, skin absorption, ingestion, skin and/or eye contact  

Symptoms Irritation eyes, skin, nose, respiratory system; dizziness; headache, nausea, 

staggered gait; anorexia, lassitude (weakness, exhaustion); dermatitis; bone marrow depression; 

[potential occupational carcinogen]  

Target Organs Eyes, skin, respiratory system, blood, central nervous system, bone marrow  

 

Cancer Site [leukemia]  
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Ethyl benzene  CAS 100-41-4  

CH3CH2C6H5  RTECS DA0700000  

Synonyms & Trade Names  

Ethylbenzol, Phenylethane  
DOT ID & Guide  

1175 129  

Exposure 

Limits  

NIOSH REL: TWA 100 ppm (435 mg/m
3
) ST 125 ppm (545 mg/m

3
)  

OSHA PEL: TWA 100 ppm (435 mg/m
3
)  

IDLH 800 ppm [10%LEL]  Conversion 1 ppm = 4.34 mg/m
3
  

Physical Description  

Colorless liquid with an aromatic odor.  

MW: 106.2 BP: 277°F FRZ: -139°F Sol: 0.01% 

VP: 7 mmHg IP: 8.76 eV  Sp.Gr: 0.87 

Fl.P: 55°F UEL: 6.7% LEL: 0.8%  

Class IB Flammable Liquid: Fl.P. below 73°F and BP at or above 100°F.  

Incompatibilities & Reactivities  
Strong oxidizers  

Measurement Methods  

NIOSH 1501; OSHA 7, 1002  

Personal Protection & Sanitation  

Skin: Prevent skin contact  

Eyes: Prevent eye contact  

Wash skin: When contaminated  

Remove: When wet (flammable)  

Change: No recommendation  

First Aid (See procedures)  

Eye: Irrigate immediately  

Skin: Water flush promptly  

Breathing: Respiratory support  

Swallow: Medical attention immediately  

Respirator Recommendations NIOSH/OSHA 

Up to 800 ppm: (APF = 10) Any chemical cartridge respirator with organic vapor 

cartridge(s)*/(APF = 50) Any air-purifying, full-facepiece respirator (gas mask) with a chin-

style, front- or back-mounted organic vapor canister/(APF = 25) Any powered, air-purifying 

respirator with organic vapor cartridge(s)*/(APF = 10) Any supplied-air respirator*/(APF = 50) 

Any self-contained breathing apparatus with a full facepiece 

Emergency or planned entry into unknown concentrations or IDLH conditions: (APF = 10,000) 

Any self-contained breathing apparatus that has a full facepiece and is operated in a pressure-

demand or other positive-pressure mode/(APF = 10,000) Any supplied-air respirator that has a  
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full facepiece and is operated in a pressure-demand or other positive-pressure mode in 

combination with an auxiliary self-contained positive-pressure breathing apparatus 

Escape: (APF = 50) Any air-purifying, full-facepiece respirator (gas mask) with a chin-style, 

front- or back-mounted organic vapor canister/Any appropriate escape-type, self-contained 

breathing apparatus  

Exposure Routes inhalation, ingestion, skin and/or eye contact  

Symptoms Irritation eyes, skin, mucous membrane; headache; dermatitis; narcosis, coma  

Target Organs Eyes, skin, respiratory system, central nervous system  
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Cumene  CAS 98-82-8  

C6H5CH(CH3)2  RTECS GR8575000  

Synonyms & Trade Names  

Cumol, Isopropyl benzene, 2-Phenyl propane  
DOT ID & Guide  

1918 130  

Exposure 

Limits  

NIOSH REL: TWA 50 ppm (245 mg/m
3
) [skin]  

OSHA PEL: TWA 50 ppm (245 mg/m
3
) [skin]  

IDLH 900 ppm [10%LEL]  Conversion 1 ppm = 4.92 mg/m
3
  

Physical Description  

Colorless liquid with a sharp, penetrating, aromatic odor.  

MW: 120.2 BP: 306°F FRZ: -141°F Sol: Insoluble 

VP: 8 mmHg IP: 8.75 eV  Sp.Gr: 0.86 

Fl.P: 96°F UEL: 6.5% LEL: 0.9%  

Class IC Flammable Liquid: Fl.P. at or above 73°F and below 100°F.  

Incompatibilities & Reactivities  
Oxidizers, nitric acid, sulfur acid [Note: Forms cumene hydroperoxide upon long exposure to 

air.]  

Measurement Methods  

NIOSH 1501  

Personal Protection & Sanitation  

Skin: Prevent skin contact  

Eyes: Prevent eye contact  

Wash skin: When contaminated  

Remove: When wet (flammable)  

Change: No recommendation  

First Aid (See procedures)  

Eye: Irrigate immediately  

Skin: Water flush promptly  

Breathing: Respiratory support  

Swallow: Medical attention immediately  

Respirator Recommendations NIOSH/OSHA 

Up to 500 ppm: (APF = 10) Any chemical cartridge respirator with organic vapor 

cartridge(s)*/(APF = 10) Any supplied-air respirator* 

Up to 900 ppm: (APF = 25) Any supplied-air respirator operated in a continuous-flow 

mode*/(APF = 25) Any powered, air-purifying respirator with organic vapor 

cartridge(s)*/(APF = 50) Any chemical cartridge respirator with a full facepiece and organic 

vapor cartridge(s)/(APF = 50) Any air-purifying, full-facepiece respirator (gas mask) with a 

chin-style, front- or back-mounted organic vapor canister/(APF = 50) Any self-contained  
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breathing apparatus with a full facepiece/(APF = 50) Any supplied-air respirator with a full 

facepiece 

Emergency or planned entry into unknown concentrations or IDLH conditions: (APF = 10,000) 

Any self-contained breathing apparatus that has a full facepiece and is operated in a pressure-

demand or other positive-pressure mode/(APF = 10,000) Any supplied-air respirator that has a 

full facepiece and is operated in a pressure-demand or other positive-pressure mode in 

combination with an auxiliary self-contained positive-pressure breathing apparatus 

Escape: (APF = 50) Any air-purifying, full-facepiece respirator (gas mask) with a chin-style, 

front- or back-mounted organic vapor canister/Any appropriate escape-type, self-contained 

breathing apparatus  

Exposure Routes inhalation, skin absorption, ingestion, skin and/or eye contact  

Symptoms Irritation eyes, skin, mucous membrane; dermatitis; headache, narcosis, coma  

Target Organs Eyes, skin, respiratory system, central nervous system  
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Naphthalene  CAS 91-20-3  

C10H8  RTECS QJ0525000  

Synonyms & Trade Names  

Naphthalin, Tar camphor, White tar  
DOT ID & Guide  

1334 133 (crude or 

refined) 

2304 133 (molten)  

Exposure 

Limits  

NIOSH REL: TWA 10 ppm (50 mg/m
3
) ST 15 ppm (75 mg/m

3
)  

OSHA PEL: TWA 10 ppm (50 mg/m
3
)  

IDLH 250 ppm  Conversion 1 ppm = 5.24 mg/m
3
  

Physical Description  

Colorless to brown solid with an odor of mothballs. [Note: Shipped as a molten solid.]  

MW: 128.2 BP: 424°F MLT: 176°F Sol: 0.003% 

VP: 0.08 mmHg IP: 8.12 eV  Sp.Gr: 1.15 

Fl.P: 174°F UEL: 5.9% LEL: 0.9%  

Combustible Solid, but will take some effort to ignite.  

Incompatibilities & Reactivities  
Strong oxidizers, chromic anhydride  

Measurement Methods  

NIOSH 1501; OSHA 35  

Personal Protection & Sanitation  

Skin: Prevent skin contact  

Eyes: Prevent eye contact  

Wash skin: When contaminated  

Remove: When wet or contaminated  

Change: Daily  

First Aid (See procedures)  

Eye: Irrigate immediately  

Skin: Molten flush immediately/solid-liquid 

soap wash promptly  

Breathing: Respiratory support  

Swallow: Medical attention immediately  

Respirator Recommendations NIOSH/OSHA 

Up to 100 ppm: (APF = 10) Any chemical cartridge respirator with organic vapor cartridge(s) 

in combination with a dust and mist filter*/(APF = 10) Any supplied-air respirator* 

Up to 250 ppm: (APF = 25) Any supplied-air respirator operated in a continuous-flow 

mode*/(APF = 50) Any chemical cartridge respirator with a full facepiece and organic vapor 

cartridge(s) in combination with a high-efficiency particulate filter/(APF = 25) Any powered, 

air-purifying respirator with organic vapor cartridge(s) in combination with a dust and mist  
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filter*/(APF = 50) Any self-contained breathing apparatus with a full facepiece/(APF = 50) 

Any supplied-air respirator with a full facepiece 

Emergency or planned entry into unknown concentrations or IDLH conditions: (APF = 10,000) 

Any self-contained breathing apparatus that has a full facepiece and is operated in a pressure-

demand or other positive-pressure mode/(APF = 10,000) Any supplied-air respirator that has a 

full facepiece and is operated in a pressure-demand or other positive-pressure mode in 

combination with an auxiliary self-contained positive-pressure breathing apparatus 

Escape: (APF = 50) Any air-purifying, full-facepiece respirator (gas mask) with a chin-style, 

front- or back-mounted organic vapor canister having a high-efficiency particulate filter/Any 

appropriate escape-type, self-contained breathing apparatus  

Exposure Routes inhalation, skin absorption, ingestion, skin and/or eye contact  

Symptoms Irritation eyes; headache, confusion, excitement, malaise (vague feeling of 

discomfort); nausea, vomiting, abdominal pain; irritation bladder; profuse sweating; jaundice; 

hematuria (blood in the urine), renal shutdown; dermatitis, optical neuritis, corneal damage  

Target Organs Eyes, skin, blood, liver, kidneys, central nervous system  
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Toluene  CAS 108-88-3  

C6H5CH3  RTECS XS5250000  

Synonyms & Trade Names  

Methyl benzene, Methyl benzol, Phenyl methane, Toluol  
DOT ID & Guide  

1294 130  

Exposure 

Limits  

NIOSH REL: TWA 100 ppm (375 mg/m
3
) ST 150 ppm (560 mg/m

3
)  

OSHA PEL: TWA 200 ppm C 300 ppm 500 ppm (10-minute 

maximum peak)  

IDLH 500 ppm  Conversion 1 ppm = 3.77 mg/m
3
  

Physical Description  

Colorless liquid with a sweet, pungent, benzene-like odor.  

MW: 92.1 BP: 232°F FRZ: -139°F Sol(74°F): 0.07% 

VP: 21 mmHg IP: 8.82 eV  Sp.Gr: 0.87 

Fl.P: 40°F UEL: 7.1% LEL: 1.1%  

Class IB Flammable Liquid: Fl.P. below 73°F and BP at or above 100°F.  

Incompatibilities & Reactivities  
Strong oxidizers  

Measurement Methods  

NIOSH 1500, 1501, 3800, 4000; OSHA 111  

Personal Protection & Sanitation  

Skin: Prevent skin contact  

Eyes: Prevent eye contact  

Wash skin: When contaminated  

Remove: When wet (flammable)  

Change: No recommendation  

First Aid (See procedures)  

Eye: Irrigate immediately  

Skin: Soap wash promptly  

Breathing: Respiratory support  

Swallow: Medical attention immediately  

Respirator Recommendations NIOSH 

Up to 500 ppm: (APF = 10) Any chemical cartridge respirator with organic vapor 

cartridge(s)*/(APF = 25) Any powered, air-purifying respirator with organic vapor 

cartridge(s)*/(APF = 50) Any air-purifying, full-facepiece respirator (gas mask) with a chin-

style, front- or back-mounted organic vapor canister/(APF = 10) Any supplied-air 

respirator*/(APF = 50) Any self-contained breathing apparatus with a full facepiece 

Emergency or planned entry into unknown concentrations or IDLH conditions: (APF = 10,000) 

Any self-contained breathing apparatus that has a full facepiece and is operated in a pressure-

demand or other positive-pressure mode/(APF = 10,000) Any supplied-air respirator that has a  
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full facepiece and is operated in a pressure-demand or other positive-pressure mode in 

combination with an auxiliary self-contained positive-pressure breathing apparatus 

Escape: (APF = 50) Any air-purifying, full-facepiece respirator (gas mask) with a chin-style, 

front- or back-mounted organic vapor canister/Any appropriate escape-type, self-contained 

breathing apparatus  

Exposure Routes inhalation, skin absorption, ingestion, skin and/or eye contact  

Symptoms Irritation eyes, nose; lassitude (weakness, exhaustion), confusion, euphoria, 

dizziness, headache; dilated pupils, lacrimation (discharge of tears); anxiety, muscle fatigue, 

insomnia; paresthesia; dermatitis; liver, kidney damage  

Target Organs Eyes, skin, respiratory system, central nervous system, liver, kidneys  

 
 

 



                   

DiFazio Industries 

Subsurface Investigation in Hunts Point Food Distribution Center 

Bronx, NY 

  

Applemon Corporation June 20, 2019 

Project No. 19-119  

 

NIOSH Pocket Guide to Chemical Hazards                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    
o-Xylene  CAS 95-47-6  

C6H4(CH3)2  RTECS ZE2450000  

Synonyms & Trade Names  

1,2-Dimethylbenzene; ortho-Xylene; o-Xylol  
DOT ID & Guide  

1307 130  

Exposure 

Limits  

NIOSH REL: TWA 100 ppm (435 mg/m
3
) ST 150 ppm (655 mg/m

3
)  

OSHA PEL: TWA 100 ppm (435 mg/m
3
) 

IDLH 900 ppm  Conversion 1 ppm = 4.34 mg/m
3
  

Physical Description  

Colorless liquid with an aromatic odor.  

MW: 106.2 BP: 292°F FRZ: -13°F Sol: 0.02% 

VP: 7 mmHg IP: 8.56 eV  Sp.Gr: 0.88 

Fl.P: 90°F UEL: 6.7% LEL: 0.9%  

Class IC Flammable Liquid: Fl.P. at or above 73°F and below 100°F.  

Incompatibilities & Reactivities  
Strong oxidizers, strong acids  

Measurement Methods  

NIOSH 1501, 3800; OSHA 1002  

Personal Protection & Sanitation  

Skin: Prevent skin contact  

Eyes: Prevent eye contact  

Wash skin: When contaminated  

Remove: When wet (flammable)  

Change: No recommendation  

First Aid (See procedures)  

Eye: Irrigate immediately  

Skin: Soap wash promptly  

Breathing: Respiratory support  

Swallow: Medical attention immediately  

Respirator Recommendations NIOSH/OSHA 

Up to 900 ppm: (APF = 10) Any chemical cartridge respirator with organic vapor 

cartridge(s)*/(APF = 25) Any powered, air-purifying respirator with organic vapor 

cartridge(s)*/(APF = 10) Any supplied-air respirator*/(APF = 50) Any self-contained breathing 

apparatus with a full facepiece 

Emergency or planned entry into unknown concentrations or IDLH conditions: (APF = 10,000) 

Any self-contained breathing apparatus that has a full facepiece and is operated in a pressure-

demand or other positive-pressure mode/(APF = 10,000) Any supplied-air respirator that has a 

full facepiece and is operated in a pressure-demand or other positive-pressure mode in  
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combination with an auxiliary self-contained positive-pressure breathing apparatus 

Escape: (APF = 50) Any air-purifying, full-facepiece respirator (gas mask) with a chin-style, 

front- or back-mounted organic vapor canister/Any appropriate escape-type, self-contained 

breathing apparatus  

Exposure Routes inhalation, skin absorption, ingestion, skin and/or eye contact  

Symptoms Irritation eyes, skin, nose, throat; dizziness, excitement, drowsiness, incoordination, 

staggering gait; corneal vacuolization; anorexia, nausea, vomiting, abdominal pain; dermatitis  

Target Organs Eyes, skin, respiratory system, central nervous system, gastrointestinal tract, 

blood, liver, kidneys  
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1,2,4-Trimethylbenzene  CAS 95-63-6  

C6H3(CH3)3  RTECS DC3325000  

Synonyms & Trade Names  

Assymetrical trimethylbenzene, psi-Cumene, Pseudocumene [Note: 

Hemimellite is a mixture of the 1,2,3-isomer with up to 10% of related 

aromatics such as the 1,2,4-isomer.]  

DOT ID & Guide  

Exposure 

Limits  

NIOSH REL: TWA 25 ppm (125 mg/m
3
)  

OSHA PEL: none  

IDLH N.D.  Conversion 1 ppm = 4.92 mg/m
3
  

Physical Description  

Clear, colorless liquid with a distinctive, aromatic odor.  

MW: 120.2 BP: 337°F FRZ: -77°F Sol: 0.006% 

VP(56°F): 1 mmHg IP: 8.27 eV  Sp.Gr: 0.88 

Fl.P: 112°F UEL: 6.4% LEL: 0.9%  

Class II Flammable Liquid  

Incompatibilities & Reactivities  
Oxidizers, nitric acid  

Measurement Methods  

None available  

Personal Protection & Sanitation  

Skin: Prevent skin contact  

Eyes: Prevent eye contact  

Wash skin: When contaminated  

Remove: When wet or contaminated  

Change: No recommendation  

First Aid (See procedures)  

Eye: Irrigate immediately  

Skin: Soap wash  

Breathing: Respiratory support  

Swallow: Medical attention immediately  

Respirator Recommendations To be added later  

Exposure Routes inhalation, ingestion, skin and/or eye contact  

Symptoms Irritation eyes, skin, nose, throat, respiratory system; bronchitis; hypochromic 

anemia; headache, drowsiness, fatigue, dizziness, nausea, incoordination; vomiting, confusion; 

chemical pneumonitis (aspiration liquid)  

Target Organs Eyes, skin, respiratory system, central nervous system, blood  
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1,3,5-Trimethylbenzene  CAS 108-67-8  

C6H3(CH3)3  RTECS OX6825000  

Synonyms & Trade Names  

Mesitylene, Symmetrical trimethylbenzene, sym-Trimethylbenzene  
DOT ID & Guide  

2325 129  

Exposure 

Limits  

NIOSH REL: TWA 25 ppm (125 mg/m
3
)  

OSHA PEL: none  

IDLH N.D.  Conversion 1 ppm = 4.92 mg/m
3
  

Physical Description  

Clear, colorless liquid with a distinctive, aromatic odor.  

MW: 120.2 BP: 329°F FRZ: -49°F Sol: 0.002% 

VP: 2 mmHg IP: 8.39 eV  Sp.Gr: 0.86 

Fl.P: 122°F UEL: ? LEL: ?  

Class II Flammable Liquid  

Incompatibilities & Reactivities  
Oxidizers, nitric acid  

Measurement Methods  

None available  

Personal Protection & Sanitation  

Skin: Prevent skin contact  

Eyes: Prevent eye contact  

Wash skin: When contaminated  

Remove: When wet or contaminated  

Change: No recommendation  

First Aid (See procedures)  

Eye: Irrigate immediately  

Skin: Soap wash  

Breathing: Respiratory support  

Swallow: Medical attention immediately  

Respirator Recommendations To be added later  

Exposure Routes inhalation, ingestion, skin and/or eye contact  

Symptoms Irritation eyes, skin, nose, throat, respiratory system; bronchitis; hypochromic 

anemia; headache, drowsiness, lassitude (weakness, exhaustion), dizziness, nausea, 

incoordination; vomiting, confusion; chemical pneumonitis (aspiration liquid)  

Target Organs Eyes, skin, respiratory system, central nervous system, blood  
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Coal tar pitch volatiles  CAS 65996-93-2  

 RTECS GF8655000  

Synonyms & Trade Names  

Synonyms vary depending upon the specific compound (e.g., pyrene, 

phenanthrene, acridine, chrysene, anthracene & benzo(a)pyrene). 

[Note: NIOSH considers coal tar, coal tar pitch, and creosote to be coal 

tar products.]  

DOT ID & Guide  

Exposure 

Limits  

NIOSH REL: Ca TWA 0.1 mg/m
3
 (cyclohexane-extractable fraction)  

OSHA PEL: TWA 0.2 mg/m
3
 (benzene-soluble fraction) [1910.1002]  

IDLH Ca [80 mg/m
3
]  Conversion  

Physical Description  

Black or dark-brown amorphous residue.  

Properties vary 

depending upon the 

specific compound. 

   

    

    

Combustible Solids  

Incompatibilities & Reactivities  
Strong oxidizers  

Measurement Methods  

OSHA 58  

Personal Protection & Sanitation  

Skin: Prevent skin contact  

Eyes: Prevent eye contact  

Wash skin: Daily  

Remove: No recommendation  

Change: Daily  

First Aid (See procedures)  

Eye: Irrigate immediately  

Skin: Soap wash immediately  

Breathing: Respiratory support  

Swallow: Medical attention immediately  

Respirator Recommendations NIOSH 

At concentrations above the NIOSH REL, or where there is no REL, at any detectable 

concentration: (APF = 10,000) Any self-contained breathing apparatus that has a full facepiece 

and is operated in a pressure-demand or other positive-pressure mode/(APF = 10,000) Any  
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supplied-air respirator that has a full facepiece and is operated in a pressure-demand or other 

positive-pressure mode in combination with an auxiliary self-contained positive-pressure 

breathing apparatus 

Escape: (APF = 50) Any air-purifying, full-facepiece respirator (gas mask) with a chin-style, 

front- or back-mounted organic vapor canister having a high-efficiency particulate filter/Any 

appropriate escape-type, self-contained breathing apparatus  

Exposure Routes inhalation, skin and/or eye contact  

Symptoms Dermatitis, bronchitis, [potential occupational carcinogen]  

Target Organs respiratory system, skin, bladder, kidneys  

 

Cancer Site [lung, kidney & skin cancer]  
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Arsenic (inorganic compounds, as As)  
CAS 7440-38-2 (metal)  

As (metal)  RTECS CG0525000 (metal)  

Synonyms & Trade Names  

Arsenic metal: Arsenia 

Other synonyms vary depending upon the specific As compound. [Note: 

OSHA considers "Inorganic Arsenic" to mean copper acetoarsenite & 

all inorganic compounds containing arsenic except ARSINE.]  

DOT ID & Guide  

1558 152 (metal) 

1562 152 (dust)  

Exposure 

Limits  

NIOSH REL: Ca C 0.002 mg/m3 [15-minute] See Appendix A  

OSHA PEL: [1910.1018] TWA 0.010 mg/m3  

IDLH Ca [5 mg/m3 (as As)] See: 7440382  Conversion  

Physical Description  

Metal: Silver-gray or tin-white, brittle, odorless solid.  

MW: 74.9 BP: Sublimes MLT: 1135°F (Sublimes) Sol: Insoluble 

VP: 0 mmHg (approx) IP: NA  Sp.Gr: 5.73 (metal) 

Fl.P: NA UEL: NA LEL: NA  

Metal: Noncombustible Solid in bulk form, but a slight explosion hazard in the form of dust when exposed to flame.  

Incompatibilities & Reactivities  
Strong oxidizers, bromine azide [Note: Hydrogen gas can react with inorganic arsenic to form the highly toxic gas arsine.]  

Measurement Methods  

NIOSH 7300, 7900; OSHA ID105  

See: NMAM or OSHA Methods  

Personal Protection & Sanitation  

Skin: Prevent skin contact  

Eyes: Prevent eye contact  

Wash skin: When contaminated/Daily  

Remove: When wet or contaminated  

Change: Daily  

Provide: Eyewash, Quick drench  

First Aid (See procedures)  

Eye: Irrigate immediately  

Skin: Soap wash immediately  

Breathing: Respiratory support  

Swallow: Medical attention immediately  

Important additional information about respirator selection 

Respirator Recommendations NIOSH 

At concentrations above the NIOSH REL, or where there is no REL, at any detectable concentration: (APF = 10,000) Any 

self-contained breathing apparatus that has a full facepiece and is operated in a pressure-demand or other positive-pressure 

mode/(APF = 10,000) Any supplied-air respirator that has a full facepiece and is operated in a pressure-demand or other positive-

pressure mode in combination with an auxiliary self-contained positive-pressure breathing apparatus 

Escape: (APF = 50) Any air-purifying, full-facepiece respirator (gas mask) with a chin-style, front- or back-mounted acid gas 

canister having a high-efficiency particulate filter/Any appropriate escape-type, self-contained breathing apparatus  

Exposure Routes inhalation, skin absorption, skin and/or eye contact ingestion  

Symptoms Ulceration of nasal septum, dermatitis, gastrointestinal disturbances, peripheral neuropathy, respiratory irritation, 

hyperpigmentation of skin, [potential occupational carcinogen] 

 

http://www.cdc.gov/niosh/rtecs/cg802c8.html
http://hazmat.dot.gov/pubs/erg2004/g152.pdf
http://hazmat.dot.gov/pubs/erg2004/g152.pdf
http://www.cdc.gov/niosh/npg/nengapdx.html#a
http://www.cdc.gov/niosh/idlh/7440382.html
http://www.cdc.gov/niosh/nmam/pdfs/7300.pdf
http://www.cdc.gov/niosh/nmam/pdfs/7900.pdf
http://www.osha-slc.gov/dts/sltc/methods/inorganic/id105/id105.html
http://www.cdc.gov/niosh/nmam/nmampub.html
http://www.osha-slc.gov/dts/sltc/methods/toc.html
http://www.cdc.gov/niosh/npg/firstaid.html
http://www.cdc.gov/niosh/npg/pgintrod.html#mustread
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Cadmium dust (as Cd)  
CAS 7440-43-9 

(metal)  

Cd (metal)  
RTECS EU9800000 

(metal)  

Synonyms & Trade Names  

Cadmium metal: Cadmium 

Other synonyms vary depending upon the specific cadmium 

compound.  

DOT ID & Guide  

2570 154 

(compounds)  

Exposure 

Limits  

NIOSH REL*: Ca See Appendix A [*Note: The REL applies to all 

Cadmium compounds (as Cd).]  

OSHA PEL*: [1910.1027] TWA 0.005 mg/m
3
 [*Note: The PEL 

applies to all Cadmium compounds (as Cd).]  

IDLH Ca [9 mg/m
3
 (as Cd)]  Conversion  

Physical Description  

Metal: Silver-white, blue-tinged lustrous, odorless solid.  

MW: 112.4 BP: 1409°F MLT: 610°F Sol: Insoluble 

VP: 0 mmHg (approx) IP: NA  Sp.Gr: 8.65 (metal) 

Fl.P: NA UEL: NA LEL: NA  

Metal: Noncombustible Solid in bulk form, but will burn in powder form.  

Incompatibilities & Reactivities  
Strong oxidizers; elemental sulfur, selenium & tellurium  

Measurement Methods  

NIOSH 7048; OSHA ID121, ID125G, ID189, ID206  

Personal Protection & Sanitation  

Skin: No recommendation  

Eyes: No recommendation  

Wash skin: Daily  

Remove: No recommendation  

Change: Daily  

First Aid (See procedures)  

Eye: Irrigate immediately  

Skin: Soap wash  

Breathing: Respiratory support  

Swallow: Medical attention immediately  

Respirator Recommendations NIOSH 

At concentrations above the NIOSH REL, or where there is no REL, at any detectable 

concentration: (APF = 10,000) Any self-contained breathing apparatus that has a full facepiece 

and is operated in a pressure-demand or other positive-pressure mode/(APF = 10,000) Any  
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supplied-air respirator that has a full facepiece and is operated in a pressure-demand or other 

positive-pressure mode in combination with an auxiliary self-contained positive-pressure 

breathing apparatus 

Escape: (APF = 50) Any air-purifying, full-facepiece respirator with a high-efficiency 

particulate filter/Any appropriate escape-type, self-contained breathing apparatus  

Exposure Routes inhalation, ingestion  

Symptoms Pulmonary edema, dyspnea (breathing difficulty), cough, chest tightness, substernal 

(occurring beneath the sternum) pain; headache; chills, muscle aches; nausea, vomiting, 

diarrhea; anosmia (loss of the sense of smell), emphysema, proteinuria, mild anemia; [potential 

occupational carcinogen]  

Target Organs respiratory system, kidneys, prostate, blood  

 

Cancer Site [prostatic & lung cancer]  
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Chromium(III) compounds (as Cr)  CAS  

 RTECS  

Synonyms & Trade Names  

Synonyms vary depending upon the specific Chromium(III) 

compound. [Note: Chromium(III) compounds include soluble chromic 

salts.]  

DOT ID & Guide  

Exposure 

Limits  

NIOSH REL: TWA 0.5 mg/m
3
  

OSHA PEL: TWA 0.5 mg/m
3
  

IDLH 25 mg/m
3
 [as Cr(III)]  Conversion  

Physical Description  

Appearance and odor vary depending upon the specific compound.  

Properties vary 

depending upon the 

specific compound. 

   

    

    

 

Incompatibilities & Reactivities  
Varies  

Measurement Methods  

NIOSH 7024; OSHA ID121, ID125G  

Personal Protection & Sanitation  

Skin: Prevent skin contact  

Eyes: Prevent eye contact  

Wash skin: When contaminated  

Remove: When wet or contaminated  

Change: No recommendation  

First Aid (See procedures)  

Eye: Irrigate immediately  

Skin: Water flush promptly  

Breathing: Respiratory support  

Swallow: Medical attention immediately  

Respirator Recommendations NIOSH/OSHA 

Up to 2.5 mg/m
3
: (APF = 5) Any dust and mist respirator* 

Up to 5 mg/m
3
: (APF = 10) Any dust and mist respirator except single-use and quarter-mask 

respirators*/(APF = 10) Any supplied-air respirator* 

Up to 12.5 mg/m
3
: (APF = 25) Any supplied-air respirator operated in a continuous-flow  
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mode*/(APF = 25) Any powered, air-purifying respirator with a dust and mist filter* 

Up to 25 mg/m
3
: (APF = 50) Any air-purifying, full-facepiece respirator with a high-efficiency 

particulate filter/(APF = 50) Any powered, air-purifying respirator with a tight-fitting facepiece 

and a high-efficiency particulate filter*/(APF = 50) Any self-contained breathing apparatus 

with a full facepiece/(APF = 50) Any supplied-air respirator with a full facepiece 

Emergency or planned entry into unknown concentrations or IDLH conditions: (APF = 10,000) 

Any self-contained breathing apparatus that has a full facepiece and is operated in a pressure-

demand or other positive-pressure mode/(APF = 10,000) Any supplied-air respirator that has a 

full facepiece and is operated in a pressure-demand or other positive-pressure mode in 

combination with an auxiliary self-contained positive-pressure breathing apparatus 

Escape: (APF = 50) Any air-purifying, full-facepiece respirator with a high-efficiency 

particulate filter/Any appropriate escape-type, self-contained breathing apparatus  

Exposure Routes inhalation, ingestion, skin and/or eye contact  

Symptoms Irritation eyes; sensitization dermatitis  

Target Organs Eyes, skin  
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Copper (dusts and mists, as Cu)  CAS 7440-50-8  

Cu  RTECS GL5325000  

Synonyms & Trade Names  

Copper metal dusts, Copper metal fumes  
DOT ID & Guide  

Exposure 

Limits  

NIOSH REL*: TWA 1 mg/m
3
 [*Note: The REL also applies to other 

copper compounds (as Cu) except Copper fume.]  

OSHA PEL*: TWA 1 mg/m
3
 [*Note: The PEL also applies to other 

copper compounds (as Cu) except copper fume.]  

IDLH 100 mg/m
3
 (as Cu)  Conversion  

Physical Description  

Reddish, lustrous, malleable, odorless solid.  

MW: 63.5 BP: 4703°F MLT: 1981°F Sol: Insoluble 

VP: 0 mmHg (approx) IP: NA  Sp.Gr: 8.94 

Fl.P: NA UEL: NA LEL: NA  

Noncombustible Solid in bulk form, but powdered form may ignite.  

Incompatibilities & Reactivities  
Oxidizers, alkalis, sodium azide, acetylene  

Measurement Methods  

NIOSH 7029; OSHA ID121, ID125G  

Personal Protection & Sanitation  

Skin: Prevent skin contact  

Eyes: Prevent eye contact  

Wash skin: When contaminated  

Remove: When wet or contaminated  

Change: Daily  

First Aid (See procedures)  

Eye: Irrigate immediately  

Skin: Soap wash promptly  

Breathing: Respiratory support  

Swallow: Medical attention immediately  

Respirator Recommendations NIOSH/OSHA 

Up to 5 mg/m
3
: (APF = 5) Any dust and mist respirator* 

Up to 10 mg/m
3
: (APF = 10) Any dust and mist respirator except single-use and quarter-mask 

respirators*^/(APF = 10) Any supplied-air respirator* 

Up to 25 mg/m
3
: (APF = 25) Any supplied-air respirator operated in a continuous-flow 

mode*/(APF = 25) Any powered, air-purifying respirator with a dust and mist filter* 

Up to 50 mg/m
3
: (APF = 50) Any air-purifying, full-facepiece respirator with a high-efficiency 

particulate filter/(APF = 50) Any powered, air-purifying respirator with a tight-fitting facepiece  
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and a high-efficiency particulate filter*/(APF = 50) Any self-contained breathing apparatus 

with a full facepiece/(APF = 50) Any supplied-air respirator with a full facepiece 

Up to 100 mg/m
3
: (APF = 2000) Any supplied-air respirator that has a full facepiece and is 

operated in a pressure-demand or other positive-pressure mode 

Emergency or planned entry into unknown concentrations or IDLH conditions: (APF = 10,000) 

Any self-contained breathing apparatus that has a full facepiece and is operated in a pressure-

demand or other positive-pressure mode/(APF = 10,000) Any supplied-air respirator that has a 

full facepiece and is operated in a pressure-demand or other positive-pressure mode in 

combination with an auxiliary self-contained positive-pressure breathing apparatus 

Escape: (APF = 50) Any air-purifying, full-facepiece respirator with a high-efficiency 

particulate filter/Any appropriate escape-type, self-contained breathing apparatus  

Exposure Routes inhalation, ingestion, skin and/or eye contact  

Symptoms Irritation eyes, respiratory system; cough, dyspnea (breathing difficulty), wheezing; 

[potential occupational carcinogen]  

Target Organs Eyes, skin, respiratory system, liver, kidneys (increase(d) risk with Wilson's 

disease)  
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Lead  CAS 7439-92-1  

Pb  RTECS OF7525000  

Synonyms & Trade Names  

Lead metal, Plumbum  
DOT ID & Guide  

Exposure 

Limits  

NIOSH REL*: TWA 0.050 mg/m
3
 [*Note: The REL also applies to 

other lead compounds (as Pb)  

OSHA PEL*: [1910.1025] TWA 0.050 mg/ [*Note: The PEL also 

applies to other lead compounds (as Pb)  

IDLH 100 mg/m
3
 (as Pb)  Conversion  

Physical Description  

A heavy, ductile, soft, gray solid.  

MW: 207.2 BP: 3164°F MLT: 621°F Sol: Insoluble 

VP: 0 mmHg (approx) IP: NA  Sp.Gr: 11.34 

Fl.P: NA UEL: NA LEL: NA  

Noncombustible Solid in bulk form.  

Incompatibilities & Reactivities  
Strong oxidizers, hydrogen peroxide, acids  

Measurement Methods  

NIOSH 7082, 7105, 7300, 7700, 7701, 7702; OSHA ID121, ID125G, ID206  

Personal Protection & Sanitation  

Skin: Prevent skin contact  

Eyes: Prevent eye contact  

Wash skin: Daily  

Remove: When wet or contaminated  

Change: Daily  

First Aid (See procedures)  

Eye: Irrigate immediately  

Skin: Soap flush promptly  

Breathing: Respiratory support  

Swallow: Medical attention immediately  

Respirator Recommendations NIOSH/OSHA 

Up to 0.5 mg/m
3
: (APF = 10) Any air-purifying respirator with a high-efficiency particulate 

filter/(APF = 10) Any supplied-air respirator 

Up to 1.25 mg/m
3
: (APF = 25) Any supplied-air respirator operated in a continuous-flow 

mode/(APF = 25) Any powered, air-purifying respirator with a high-efficiency particulate filter 

Up to 2.5 mg/m
3
: (APF = 50) Any air-purifying, full-facepiece respirator with a high-efficiency 

particulate filter/(APF = 50) Any supplied-air respirator that has a tight-fitting facepiece and is 

operated in a continuous-flow mode/(APF = 50) Any powered, air-purifying respirator with a  
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tight-fitting facepiece and a high-efficiency particulate filter/(APF = 50) Any self-contained 

breathing apparatus with a full facepiece/(APF = 50) Any supplied-air respirator with a full 

facepiece 

Up to 50 mg/m
3
: (APF = 1000) Any supplied-air respirator operated in a pressure-demand or 

other positive-pressure mode 

Up to 100 mg/m
3
: (APF = 2000) Any supplied-air respirator that has a full facepiece and is 

operated in a pressure-demand or other positive-pressure mode 

Emergency or planned entry into unknown concentrations or IDLH conditions: (APF = 10,000) 

Any self-contained breathing apparatus that has a full facepiece and is operated in a pressure-

demand or other positive-pressure mode/(APF = 10,000) Any supplied-air respirator that has a 

full facepiece and is operated in a pressure-demand or other positive-pressure mode in 

combination with an auxiliary self-contained positive-pressure breathing apparatus 

Escape: (APF = 50) Any air-purifying, full-facepiece respirator with a high-efficiency 

particulate filter/Any appropriate escape-type, self-contained breathing apparatus  

Exposure Routes inhalation, ingestion, skin and/or eye contact  

Symptoms Lassitude (weakness, exhaustion), insomnia; facial pallor; anorexia, weight loss, 

malnutrition; constipation, abdominal pain, colic; anemia; gingival lead line; tremor; paralysis 

wrist, ankles; encephalopathy; kidney disease; irritation eyes; hypotension  

Target Organs Eyes, gastrointestinal tract, central nervous system, kidneys, blood, gingival 

tissue  
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Mercury compounds [except (organo) 

alkyls] (as Hg)  

CAS 7439-97-6 

(metal)  

Hg (metal)  
RTECS OV4550000 

(metal)  

Synonyms & Trade Names  

Mercury metal: Colloidal mercury, Metallic mercury, Quicksilver 

Synonyms of "other" Hg compounds vary depending upon the specific 

compound.  

DOT ID & Guide  

2809 172 (metal)  

Exposure 

Limits  

NIOSH REL: Hg Vapor: TWA 0.05 mg/m
3
 [skin] 

Other: C 0.1 mg/m
3
 [skin]  

OSHA PEL: C 0.1 mg/m
3
  

IDLH 10 mg/m
3
 (as Hg)  Conversion  

Physical Description  

Metal: Silver-white, heavy, odorless liquid. [Note: "Other" Hg compounds include all inorganic 

& aryl Hg compounds except (organo) alkyls.]  

MW: 200.6 BP: 674°F FRZ: -38°F Sol: Insoluble 

VP: 0.0012 mmHg IP: ?  Sp.Gr: 13.6 (metal) 

Fl.P: NA UEL: NA LEL: NA  

Metal: Noncombustible Liquid  

Incompatibilities & Reactivities  
Acetylene, ammonia, chlorine dioxide, azides, calcium (amalgam formation), sodium carbide, 

lithium, rubidium, copper  

Measurement Methods  

NIOSH 6009; OSHA ID140  

Personal Protection & Sanitation  

Skin: Prevent skin contact  

Eyes: No recommendation  

Wash skin: When contaminated  

Remove: When wet or contaminated  

Change: Daily  

First Aid (See procedures)  

Eye: Irrigate immediately  

Skin: Soap wash promptly  

Breathing: Respiratory support  

Swallow: Medical attention immediately  

Respirator Recommendations Mercury vapor: 

NIOSH 
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Up to 0.5 mg/m
3
: (APF = 10) Any chemical cartridge respirator with cartridge(s) providing 

protection against the compound of concern†/(APF = 10) Any supplied-air respirator 

Up to 1.25 mg/m
3
: (APF = 25) Any supplied-air respirator operated in a continuous-flow 

mode/(APF = 25) Any powered, air-purifying respirator with cartridge(s) providing protection 

against the compound of concern†(canister) 

Up to 2.5 mg/m
3
: (APF = 50) Any chemical cartridge respirator with a full facepiece and 

cartridge(s) providing protection against the compound of concern†/(APF = 50) Any air-

purifying, full-facepiece respirator (gas mask) with a chin-style, front- or back-mounted 

canister providing protection against the compound of concern†/(APF = 50) Any supplied-air 

respirator that has a tight-fitting facepiece and is operated in a continuous-flow 

mode/PAPRTS(canister)/(APF = 50) Any self-contained breathing apparatus with a full 

facepiece/(APF = 50) Any supplied-air respirator with a full facepiece 

Up to 10 mg/m
3
: (APF = 1000) Any supplied-air respirator operated in a pressure-demand or 

other positive-pressure mode 

Emergency or planned entry into unknown concentrations or IDLH conditions: (APF = 10,000) 

Any self-contained breathing apparatus that has a full facepiece and is operated in a pressure- 

demand or other positive-pressure mode/(APF = 10,000) Any supplied-air respirator that has a 

full facepiece and is operated in a pressure-demand or other positive-pressure mode in 

combination with an auxiliary self-contained positive-pressure breathing apparatus 

Escape: (APF = 50) Any air-purifying, full-facepiece respirator (gas mask) with a chin-style, 

front- or back-mounted canister providing protection against the compound of concern/Any 

appropriate escape-type, self-contained breathing apparatus 

Other mercury compounds: 

NIOSH/OSHA 

Up to 1 mg/m
3
: (APF = 10) Any chemical cartridge respirator with cartridge(s) providing 

protection against the compound of concern†/(APF = 10) Any supplied-air respirator 

Up to 2.5 mg/m
3
: (APF = 25) Any supplied-air respirator operated in a continuous-flow 

mode/(APF = 25) Any powered, air-purifying respirator with cartridge(s) providing protection 

against the compound of concern†(canister) 

Up to 5 mg/m
3
: (APF = 50) Any chemical cartridge respirator with a full facepiece and 

cartridge(s) providing protection against the compound of concern†/(APF = 50) Any air-

purifying, full-facepiece respirator (gas mask) with a chin-style, front- or back-mounted 

canister providing protection against the compound of concern†/(APF = 50) Any supplied-air 

respirator that has a tight-fitting facepiece and is operated in a continuous-flow 

mode/PAPRTS(canister)/(APF = 50) Any self-contained breathing apparatus with a full 

facepiece/(APF = 50) Any supplied-air respirator with a full facepiece 

Up to 10 mg/m
3
: (APF = 1000) Any supplied-air respirator operated in a pressure-demand or 

other positive-pressure mode 

Emergency or planned entry into unknown concentrations or IDLH conditions: (APF = 10,000) 

Any self-contained breathing apparatus that has a full facepiece and is operated in a pressure-

demand or other positive-pressure mode/(APF = 10,000) Any supplied-air respirator that has a 

full facepiece and is operated in a pressure-demand or other positive-pressure mode in  

 

combination with an auxiliary self-contained positive-pressure breathing apparatus 
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Escape: (APF = 50) Any air-purifying, full-facepiece respirator (gas mask) with a chin-style, 

front- or back-mounted canister providing protection against the compound of concern/Any 

appropriate escape-type, self-contained breathing apparatus  

Exposure Routes inhalation, skin absorption, ingestion, skin and/or eye contact  

Symptoms Irritation eyes, skin; cough, chest pain, dyspnea (breathing difficulty), bronchitis, 

pneumonitis; tremor, insomnia, irritability, indecision, headache, lassitude (weakness, 

exhaustion); stomatitis, salivation; gastrointestinal disturbance, anorexia, weight loss; 

proteinuria  

Target Organs Eyes, skin, respiratory system, central nervous system, kidneys  
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Nickel metal and other compounds (as Ni)  
CAS 7440-02-0 

(Metal)  

Ni (Metal)  
RTECS QR5950000 

(Metal)  

Synonyms & Trade Names  

Nickel metal: Elemental nickel, Nickel catalyst 

Synonyms of other nickel compounds vary depending upon the 

specific compound.  

DOT ID & Guide  

Exposure 

Limits  

NIOSH REL*: Ca TWA 0.015 mg/m
3
 [*Note: The REL does not 

apply to Nickel carbonyl.]  

OSHA PEL*: TWA 1 mg/m
3
 [*Note: The PEL does not apply to 

Nickel carbonyl.]  

IDLH Ca [10 mg/m
3
 (as Ni)]  Conversion  

Physical Description  

Metal: Lustrous, silvery, odorless solid.  

MW: 58.7 BP: 5139°F MLT: 2831°F Sol: Insoluble 

VP: 0 mmHg (approx) IP: NA  Sp.Gr: 8.90 (Metal) 

Fl.P: NA UEL: NA LEL: NA  

Metal: Combustible Solid; nickel sponge catalyst may ignite SPONTANEOUSLY in air.  

Incompatibilities & Reactivities  
Strong acids, sulfur, selenium, wood & other combustibles, nickel nitrate  

Measurement Methods  

NIOSH 7300; OSHA ID121, ID125G  

Personal Protection & Sanitation  

Skin: Prevent skin contact  

Eyes: No recommendation  

Wash skin: When contaminated/Daily  

Remove: When wet or contaminated  

Change: Daily  

First Aid (See procedures)  

 

Skin: Water flush immediately  

Breathing: Respiratory support  

Swallow: Medical attention immediately  

Respirator Recommendations NIOSH 

At concentrations above the NIOSH REL, or where there is no REL, at any detectable 

concentration: (APF = 10,000) Any self-contained breathing apparatus that has a full facepiece 

and is operated in a pressure-demand or other positive-pressure mode/(APF = 10,000) Any  
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supplied-air respirator that has a full facepiece and is operated in a pressure-demand or other 

positive-pressure mode in combination with an auxiliary self-contained positive-pressure 

breathing apparatus 

Escape: (APF = 50) Any air-purifying, full-facepiece respirator with a high-efficiency 

particulate filter/Any appropriate escape-type, self-contained breathing apparatus  

Exposure Routes inhalation, ingestion, skin and/or eye contact  

Symptoms Sensitization dermatitis, allergic asthma, pneumonitis; [potential occupational 

carcinogen]  

Target Organs Nasal cavities, lungs, skin  

 

Cancer Site [lung and nasal cancer]  
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Selenium  CAS 7782-49-2  

Se  RTECS VS7700000  

Synonyms & Trade Names  

Elemental selenium, Selenium alloy  
DOT ID & Guide  

2658 152 (powder)  

Exposure 

Limits  

NIOSH REL*: TWA 0.2 mg/m
3
 [*Note: The REL also applies to other 

selenium compounds (as Se) except Selenium hexafluoride.]  

OSHA PEL*: TWA 0.2 mg/m
3
 [*Note: The PEL also applies to other 

selenium compounds (as Se) except Selenium hexafluoride.]  

IDLH 1 mg/m
3
 (as Se)  Conversion  

Physical Description  

Amorphous or crystalline, red to gray solid. [Note: Occurs as an impurity in most sulfide ores.]  

MW: 79.0 BP: 1265°F MLT: 392°F Sol: Insoluble 

VP: 0 mmHg (approx) IP: NA  Sp.Gr: 4.28 

Fl.P: NA UEL: NA LEL: NA  

Combustible Solid  

Incompatibilities & Reactivities  
Acids, strong oxidizers, chromium trioxide, potassium bromate, cadmium  

Measurement Methods  

NIOSH 7300, S190 (II-7); OSHA ID121  

Personal Protection & Sanitation  

Skin: Prevent skin contact  

Eyes: No recommendation  

Wash skin: When contaminated  

Remove: When wet or contaminated  

Change: No recommendation  

Provide: Quick drench  

First Aid (See procedures)  

Eye: Irrigate immediately  

Skin: Soap wash immediately  

Breathing: Respiratory support  

Swallow: Medical attention immediately  

Respirator Recommendations NIOSH/OSHA 

Up to 1 mg/m
3
: (APF = 5) Any dust and mist respirator^*/(APF = 10) Any dust, mist, and 

fume respirator*/(APF = 50) Any air-purifying, full-facepiece respirator with a high-efficiency 

particulate filter/(APF = 25) Any powered, air-purifying respirator with a dust and mist 

filter^*/(APF = 25) Any powered, air-purifying respirator with a dust, mist, and fume 

filter*/(APF = 10) Any supplied-air respirator*/(APF = 50) Any self-contained breathing 

apparatus with a full facepiece 
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Emergency or planned entry into unknown concentrations or IDLH conditions: (APF = 10,000) 

Any self-contained breathing apparatus that has a full facepiece and is operated in a pressure-

demand or other positive-pressure mode/(APF = 10,000) Any supplied-air respirator that has a 

full facepiece and is operated in a pressure-demand or other positive-pressure mode in 

combination with an auxiliary self-contained positive-pressure breathing apparatus 

Escape: (APF = 50) Any air-purifying, full-facepiece respirator with a high-efficiency 

particulate filter/Any appropriate escape-type, self-contained breathing apparatus  

Exposure Routes inhalation, ingestion, skin and/or eye contact  

Symptoms Irritation eyes, skin, nose, throat; visual disturbance; headache; chills, fever; 

dyspnea (breathing difficulty), bronchitis; metallic taste, garlic breath, gastrointestinal 

disturbance; dermatitis; eye, skin burns; in animals: anemia; liver necrosis, cirrhosis; kidney, 

spleen damage  

Target Organs Eyes, skin, respiratory system, liver, kidneys, blood, spleen  
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Silica, crystalline (as respirable dust)  CAS 14808-60-7  

SiO2  RTECS VV7330000  

Synonyms & Trade Names  

Cristobalite, Quartz, Tridymite, Tripoli  
DOT ID & Guide  

Exposure 

Limits  

NIOSH REL: Ca TWA 0.05 mg/m
3
 See Appendix A  

OSHA PEL: Crystalline Quartz (respirable): TWA 250 mppcf/(%SiO2 

+5); TWA 10 mg/m
3
/(%SiO2 + 2) 

Quartz (total dust): TWA 30 mg/m
3
/(%SiO2 + 2) 

Cristobalite: Use ½ the value calculated from the count or mass 

formulae for quartz. 

Tridymite: Use ½ the value calculated from the formulae for quartz.  

IDLH Ca [25 mg/m
3
 (cristobalite, tridymite); 

50 mg/m
3
 (quartz, tripoli)  

Conversion  

Physical Description  

Colorless, odorless solid. [Note: A component of many mineral dusts.]  

MW: 60.1 BP: 4046°F MLT: 3110°F Sol: Insoluble 

VP: 0 mmHg (approx) IP: NA  Sp.Gr: 2.66 

Fl.P: NA UEL: NA LEL: NA  

Noncombustible Solid  

Incompatibilities & Reactivities  
Powerful oxidizers: fluorine, chlorine trifluoride, manganese trioxide, oxygen difluoride, 

hydrogen peroxide, etc.; acetylene; ammonia  

Measurement Methods  

NIOSH 7500, 7601, 7602; OSHA ID142  

Personal Protection & Sanitation  

Skin: No recommendation  

Eyes: No recommendation  

Wash skin: No recommendation  

Remove: No recommendation  

Change: No recommendation  

First Aid (See procedures)  

Eye: Irrigate immediately  

 

Breathing: Fresh air  

Respirator Recommendations NIOSH 

Up to 0.5 mg/m
3
: (APF = 10 ) Any air-purifying respirator with a high-efficiency particulate 

filter 

Up to 1.25 mg/m
3
: (APF = 25) Any powered, air-purifying respirator with a high-efficiency 

particulate filter/(APF = 25) Any supplied-air respirator operated in a continuous-flow mode 
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Up to 2.5 mg/m
3
: (APF = 50) Any air-purifying, full-facepiece respirator with a high-efficiency 

particulate filter/(APF = 50) Any powered, air-purifying respirator with a tight-fitting facepiece 

and a high-efficiency particulate filter 

Up to 25 mg/m
3
: (APF = 1000) Any supplied-air respirator operated in a pressure-demand or 

other positive-pressure mode 

Emergency or planned entry into unknown concentrations or IDLH conditions: (APF = 10,000) 

Any self-contained breathing apparatus that has a full facepiece and is operated in a pressure-

demand or other positive-pressure mode/(APF = 10,000) Any supplied-air respirator that has a 

full facepiece and is operated in a pressure-demand or other positive-pressure mode in 

combination with an auxiliary self-contained positive-pressure breathing apparatus 

Escape: (APF = 50) Any air-purifying, full-facepiece respirator with a high-efficiency 

particulate filter/Any appropriate escape-type, self-contained breathing apparatus  

Exposure Routes inhalation, skin and/or eye contact  

Symptoms Cough, dyspnea (breathing difficulty), wheezing; decreased pulmonary function, 

progressive respiratory symptoms (silicosis); irritation eyes; [potential occupational carcinogen]  

Target Organs Eyes, respiratory system  

 

Cancer Site [in animals: lung cancer]  
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Zinc oxide  CAS 1314-13-2  

ZnO  RTECS ZH4810000  

Synonyms & Trade Names  

Zinc peroxide  
DOT ID & Guide  

1516 143  

Exposure 

Limits  

NIOSH REL: Dust: TWA 5 mg/m
3
 C 15 mg/m

3
 

Fume: TWA 5 mg/m
3
 ST 10 mg/m

3
  

OSHA PEL: TWA 5 mg/m
3
 (fume) TWA 15 mg/m

3
 (total dust) TWA 

5 mg/m
3
 (resp dust)  

IDLH 500 mg/m
3
  Conversion  

Physical Description  

White, odorless solid.  

MW: 81.4 BP: ? MLT: 3587°F Sol(64°F): 0.0004% 

VP: 0 mmHg (approx) IP: NA  Sp.Gr: 5.61 

Fl.P: NA UEL: NA LEL: NA  

Noncombustible Solid  

Incompatibilities & Reactivities  
Chlorinated rubber (at 419°F), water [Note: Slowly decomposed by water.]  

Measurement Methods  

NIOSH 7502; OSHA ID121, ID143  

Personal Protection & Sanitation  

Skin: No recommendation  

Eyes: No recommendation  

Wash skin: No recommendation  

Remove: No recommendation  

Change: No recommendation  

First Aid (See procedures)  

 

 

Breathing: Respiratory support  

Respirator Recommendations NIOSH/OSHA 

Up to 50 mg/m
3
: (APF = 10) Any dust, mist, and fume respirator/(APF = 10) Any supplied-air 

respirator 

Up to 125 mg/m
3
: (APF = 25) Any supplied-air respirator operated in a continuous-flow 

mode/(APF = 25) Any powered, air-purifying respirator with a dust, mist, and fume filter 

Up to 250 mg/m
3
: (APF = 50) Any air-purifying, full-facepiece respirator with a high-

efficiency particulate filter/(APF = 50) Any supplied-air respirator that has a tight-fitting 

facepiece and is operated in a continuous-flow mode/(APF = 50) Any powered, air-purifying  
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respirator with a tight-fitting facepiece and a high-efficiency particulate filter/(APF = 50) Any 

self-contained breathing apparatus with a full facepiece/(APF = 50) Any supplied-air respirator 

with a full facepiece 

Up to 500 mg/m
3
: (APF = 1000) Any supplied-air respirator operated in a pressure-demand or 

other positive-pressure mode 

Emergency or planned entry into unknown concentrations or IDLH conditions: (APF = 10,000) 

Any self-contained breathing apparatus that has a full facepiece and is operated in a pressure-

demand or other positive-pressure mode/(APF = 10,000) Any supplied-air respirator that has a 

full facepiece and is operated in a pressure-demand or other positive-pressure mode in 

combination with an auxiliary self-contained positive-pressure breathing apparatus 

Escape: (APF = 50) Any air-purifying, full-facepiece respirator with a high-efficiency 

particulate filter/Any appropriate escape-type, self-contained breathing apparatus  

Exposure Routes inhalation  

Symptoms Metal fume fever: chills, muscle ache, nausea, fever, dry throat, cough; lassitude 

(weakness, exhaustion); metallic taste; headache; blurred vision; low back pain; vomiting; 

malaise (vague feeling of discomfort); chest tightness; dyspnea (breathing difficulty), rales, 

decreased pulmonary function  

Target Organs respiratory system  
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Project Name and ID Subsurface Investigation in Hunts Point Food Distribution 

Center Bronx, New York 

Contractor DiFazio Industries LLC 

Preparer Marzie Jafari, Ph.D. 

Signature 

 

Date June 20, 2019 

  

  

Work Description Potential Accidents or Hazards Preventative Measures 

1. Confined space – for excavation greater than 5 feet 

Assessment and 

guidelines prior to entry   
 All conditions (e.g. 

atmospheric, 

thermal, entrapment, 

engulfment, toxic 

chemicals, falls, 

high noise levels, 

low visibility, limits 

to communication) 

1) Ensure permit to enter 

confined space is obtained 

2) Only authorized entrants 

are allowed to enter the 

space 

3) Conduct a hazard 

evaluation of the confined 

space using a test meter 

such as Drager 4-gas 

monitor and 

photoionization detector 

4) Complete all required 

training 

5) Identify the means of entry 

and exit 

6) Establish and implement 

procedures  

7) Ensure at least one 

attendant is stationed 

outside during entry 

operations 

 

Entering and installing 

pipelines in a confined 

space 

 Falls, slips and trips 

 Falling objects 

 Lack of oxygen 

 Toxic atmosphere 

 Respiratory hazards 

 Low ceilings 

(ergonomics, sharp 

objects, visual 

1) Inspect ladders and tripods 

prior to their use and use 

safety and fall protection 

equipment when needed 

2) Inspect areas where debris 

or slick surfaces are present 

to prevent tripping and 

slipping accidents 
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obstructions) 

 Engulfment 

(liquid/sludge/sewag

e) 

 Electrical hazards 

(live circuits, metal 

rope around 

electrical devices) 

 Rusty surfaces (cuts, 

hides chemicals, 

poor footing) 

 Chemical coated 

walls/surfaces 

 Bio-hazardous, 

biological 

residue/slime 

(exposure, slippery 

surfaces, sewage) 

 Adverse 

temperatures 

 Loud ambient noise 

traffic (annoyance, 

communications 

interference) 

 Vibration 

(discomfort, noise) 

 Poor lighting (can’t 

perform critical 

tasks) 

 Radiation 

 Insects and animals 

 Lack of 

communication for 

emergency situations 

 Fire 

 

3) Wear safety shoes to 

provide both adequate foot 

wear with traction and to 

protect the feet 

4) Using a gas meter, test 

atmosphere for carbon 

monoxide, lower explosive 

limit, hydrogen sulfide, 

lack of oxygen, flammable 

or toxic. Maybe ventilation 

is needed. 

5) Where possible open 

additional manholes to 

increase air circulation 

6) Dress appropriately and 

accordingly for extreme 

temperature 

7) Inspect PPE prior to start of 

work each day for 

serviceability and test all 

equipment prior to entry 

8) Any use of chemicals, 

welding, soldering, cutting, 

etc. must be pre-approved 

by the SHSO  

9) Inspect entrances for signs 

of animal habitation prior 

to entry 

10) Provide an effective means 

of communication system 

between the employee in 

the confined space and 

attendant outside 

11) A fire extinguisher must be 

available if flammable 

materials are present 

Protect public and 

workers 
 Falling  

 Fail to respond 

quickly and 

appropriately in 

emergencies and 

rescue injured 

workers promptly 

1) The openings must be 

promptly guarded to 

prevent accidental fall into 

the opening and prevent 

objects from falling into 

the opening. Inform 

exposed people of existing 

confined spaces by posting 
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and safely 

 Hazard situation by 

workers performing 

tasks outside the 

space (e.g. a 

generator running 

near the entrance of 

a confined space 

causing a buildup of 

carbon monoxide 

within the confined 

space)  

danger signs – PERMIT 

REQUIRED-DO NOT 

ENTER 

2) Appropriate vehicle and 

pedestrian barriers must be 

used to protect workers. 

3) Establish and implement 

procedures for summoning 

rescue and emergency 

services. A written copy of 

the procedures must be at 

the worksite. 

4) Ensure hazards are not 

introduced into a confined 

space by workers 

performing tasks near the 

space 

2. Excavation   

Excavation/Trenching Trench Collapse 

Cave-ins, Unstable Trench 

Walls 

Competent person on site 

Follow approved sheeting design 

Use proper sheeting techniques 

Monitor excavation frequently and 

after rain events 

Uses shoring, sloping or shielding 

per OSHA standards for all 

excavations 5 feet deep or greater. 

If working on knees in excavation 

less than 5 feet deep, may have to 

shore, slope or shield. 

Confined space, 

entrapment, oxygen 

deficiency, toxic & 

explosive atmospheres, 

asphyxiation, uncontrolled 

energized equipment, slips, 

trips, and falls, falling 

objects, High noise levels, 

low visibility, limits to 

communication, and long 

distances to exits 

Prepare written operating 

procedures & train employees  

Refer to Safety Procedure 2 - 

Confined Space Entry Program 

Equipment In Unsafe 

Operating Condition  

Thoroughly inspect equipment 

before use. Make sure all safety 

devices and guards are intact and 

operable.  
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Damaging Buried  Utilities   Code 753 notification will be 

made by the Project Manager to 

the appropriate One Call Center 

for Utility Mark-Outs not less 

than 2 days before 

groundbreaking and prior to 

commencing underground work 

(New York City: 1-800-272-

4480). After initial mark-out, 

calls will be placed every ten 

(10) days or as required for the 

duration of the project to 

maintain clarity. 

 Hand Excavate around utilities 

until exposed. After you have 

verified the location of a facility 

(by hand digging), you must 

maintain a minimum clearance 

of 4 inches between the facility 

and any mechanized equipment. 

 After gas service has been 

exposed by hand digging a 

visual check of the work area 

shall be conducted to insure no 

spoils of soil, rock or asphalt 

can fall on and cause damage to 

utilities during trenching. The 

exposed gas service must be 

supported and protected for the 

duration of the work being 

performed. If you are unable to 

properly protect the gas service 

you will ask National Grid for 

their assistance to relocate there 

service. 

 Ask the utility company service 

representative such as National 

Grid, etc. to bypass house gas 

connections in case of 

interference with operation to 

remove old or install new 

utilities as part of the project. 

 If any gas mains are suspected 

as being dead or abandoned ask 
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for confirmation in writing from 

National Grid or any other 

facilities employee overseeing 

the work before cutting them 

out. Otherwise all utilities 

should be treated as being live. 

Toxic Material In Ground  Be Aware Of Unusual Odors And 

Ground Color While Excavating  

No egress or unsafe egress 

from excavation 

 

Falling ladder 

 

 A stairway, ladder, or other safe 

means of egress shall be located in 

trench excavations that are 4 feet 

or more in depth. These devices 

must be located within 25 feet of 

all workers. 

 Tie up ladder and have ladder 

extended three feet above trench. 

 Ladders shall have 

nonconductive side rails if work 

will be performed near exposed 

energized equipment or systems.  

  Two or more ladders, or a 

double-cleated ladder, will be 

provided where 25 or more 

employees will be conducting 

work in an excavation where 

ladders serve as the primary means 

of egress, or where ladders serve 

two-way traffic.  

 Ladders will be inspected prior 

to use for signs of damage or 

defects. Damaged ladders will be 

removed from service and marked 

with “Do Not Use” until repaired.  

 Ladders shall be used only on 

stable and level surfaces unless 

secured. Ladders placed in any 

location where they can be 

displaced by workplace activities 

or traffic shall be secured, or 

barricades shall be used to keep 

these activities away from the 

ladder.  

 Employees shall not be allowed 

to carry any object or load while 
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on the ladder that could cause 

them to lose their balance 

 

Unloading Excavating 

Equipment  

Equipment Sliding Off 

Trailer, Trailer Moving 

While Unloading  

Chock wheels, set brake and park 

on a firm & level surface while 

unloading.  

Operating Excavating 

Equipment  

Equipment Tipping Over, 

Overloading  

Check the angle limits of the 

equipment & operate well below 

them. Know the limits of the 

machinery and operate well within 

them. Call for a backhoe or other 

equipment if in doubt  

Trenching In Frost 

Conditions  

Equipment 

Damage/Personal Injury-

Snapped Blade  

Change trenching blades while 

working in frost conditions if 

necessary.  

General Items Before 

Leaving Job Site  

Open Pits/Trenches-Public 

Or Employees Exposed To 

Falling In  

Secure all open pits and trenches 

with caution tape, plywood or 

barricades before leaving the job  

Messy or Unsafe Work Site-

Looks Bad For Company & 

Unsafe For Public  

Restore property to its original 

condition to the best of your 

ability  

Debris Falling From 

Vehicles Or Trailer While 

Traveling On Road  

Clear all mud and debris from 

equipment and trailer, secure all 

material before exiting the job  

3. Laying out Footing Forms 

Cutting form lumber with 

chop saw or circular saw 

High pitched noise can 

damage  

hearing 

Saw operators and adjacent 

workers will wear hearing 

protection 

Saw blades cut whatever 

they come in contact with 

All power saws will have 

manufacturer-supplied guards in 

place and operational at all times 

Setting & securing form 

lumber in place  

Working in doubled over 

position, kneeling or 

squatting for extended 

periods of time 

Workers will rotate jobs hourly 

Driving securing stakes 

in ground  

Sledge hammer carries a lot 

of force with it – and can 

send particles of 

wood/metal flying  

All workers will wear eye 

protection  

Person using sledge hammer will 

make sure everyone else is clear 

before swinging 

Cutting rebar  Stihl Saw throws off sparks 

and hot bits of metal  

Workers will ensure the grinder’s 

guard is in place and fully 
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operational before use 

Accidental contact with 

grinder wheel can cause bad 

cuts  

Rebar cutters will wear safety 

glasses, gloves and long-sleeved 

shirt 

Setting and tying rebar ƒ   

 

Mill scale, sharp/sheared 

ends of tie wire can injure 

hands or eyes  

Workers tying rebar will wear 

safety glasses and gloves 

4. Roadway Restoration - Concrete/Masonry Work 

Cutting concrete 

 

Positioning concrete 

pumper and redi-mix 

trucks 

 

Placing concrete as it 

comes from the hose 

 

Asphalt paving 

 Exposure to material 

such as Silica dust 

which may lead to 

adverse health 

effects 

 Injury due to 

encounter with 

physical hazards. 

Burning by hot 

asphalt. Workers can 

be run over/backed 

into by equipment. 

Muscle or back 

strain. 

 Slipping and falling 

 Several hazards, but 

air in lines causes 

most high-speed 

bursts of concrete 

 Proximity to heavy 

equipment, complex 

machinery and hot 

asphalt 

 Traffic hazards 

 Wear appropriate PPE 

 Workers are well trained 

 Using hand held powers 

saws which will be 

equipped with integrated 

water delivery system that 

continuously feeds water to 

the blade 

 While heavy equipment is 

operating, all workers on 

the ground will wear hi-

visible vests and hardhats  

 Concrete pumpers and redi-

mix trucks will always 

have spotters while backing 

up 

 Only trained workers will 

handle the whip-hose.  

 Whip-hose operator and 

others will coordinate on 

signals with pump operator  

 See other sections for 

working with and near 

heavy equipment, traffic 

control, etc.  

 Do not move between the 

paving machine and 

backing trucks 

5. Backfilling 

Backfill Excavations Employee Injury (Falling 

Loads, Excavation Hazards, 

Equipment Operations, Etc.)  

 Employee training in backfill 

safety procedures  

 Qualified equipment operators  

 No employees allowed under 

the loads  
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 Good supervision of employees 

in excavation  

 Excavation protection as 

required by the depth of the 

excavation 

Backfilling Preventative 

Measures 

Install Barricade Fence in 

Trench When it is being 

backfilled while employees are 

simultaneously installing new 

pipe in the front section of the 

trench 

6. Material Handling 

Material Handling 

 

Damage To Material  

Employee Injuries  

Damaged Equipment  

 

 The material will be unloaded 

and stored in a designated area 

.clear of the worksite on site 

traffic flow  

 Storage area will be evaluated 

for natural loss potential such as 

flooding  

 Proper fire protection will be 

provided  

 Only proper material handling 

equipment with qualified 

operators will used to move 

materials  

 Equipment including rigging 

will be inspected daily.  

 Employees will be kept clear of 

equipment and loads during 

lifting  

 Equipment use will include 

proper outriggers, mudsills, 

swing radius protection , etc. 
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Material Storage Theft And Vandalism On 

Site  

Traffic Housekeeping  

 The storage area will be secured 

with fence if required  

 Materials will be delivered as 

needed to reduce site storage 

time  

 The storage will be arraigned 

out of the flow of site traffic  

 The storage area will maintain 

proper housekeeping including 

removal of nails from forms  

 Scrap will be removed and 

combustibles kept to a 

minimum. 

7. Welding and Cutting 

  Eye Damage 

 Electric Shock 

 Cuts and Burns 

 Fumes and gases 

1. Proper welding gloves and a 

full-face, UV-ray protective 

shield shall be worn.  

2. All electrical cords shall be 

inspected and in good 

working condition prior to 

use (no missing ground pins, 

no damaged cord) 

3. All small tools shall be 

inspected prior to use and 

found to be in good working 

order prior to use 

4. Use proper PPE 

8. Street Lighting, Traffic Signal and Traffic Controls  

Traffic control 

 
 Traffic accidents and 

injuries 

 

 Flagging will be utilized as 

needed. Flagger will be trained 

in the proper procedures for the 

job hazards including 

communications, duties, etc. 

 Traffic control shall be set up 

and taken down as needed 

 Channeling and barricading 

must be used to separate 

pedestrians from traffic and to 

protect the site area and 

employees. 

 Safe, clearly marked routes shall 

be maintained through or around 
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the activity at all times 

 Traffic controls will be 

arraigned to meet uniform 

manual standards including 

signs, warnings, etc.  

 If needed, provide temporary 

work zone lighting to ensure 

good visibility 

 

 

 

 


