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3.0 RESPONSE ZONE DESCRIPTION (INFORMATION SUMMARY)  
 

 
The Central Region is under Enbridge Pipelines Inc. entity ownership. The region includes 
Lines 1-4, 13, and 67 beginning at the Loreburn Station (~Km 538/MP 334) and traversing 
southeast through Regina and Cromer Stations to the Canadian/U.S. border at Gretna, 
Manitoba (~Km 1245/MP 772). Line 67 deviates around the City of Regina at MP416 and 
rejoins the mainline at MP464. Line 65 starts at the Cromer Terminal and follows the above 
right-of-way to the US border. 
 
Tables below list the assets within this region by pipeline, station and tank terminals.  Further 
Regional descriptions follow. 

 

Bakken Expansion Pipeline 

In March 2013, the Bakken Expansion Pipeline (BEP) went into service. A joint venture with 
Enbridge Energy Partners, BEP enables delivery of growing crude oil production in North 
Dakota to the Enbridge Inc. mainline at Cromer, Manitoba. BEP increased takeaway capacity 
from the Bakken region by 145,000 barrels per day and is predominantly underwritten by take-
or-pay contracts. 
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5.0 NOTIFICATION PROCEDURES 
 

5.1 Required Notifications  
 

The information provided herein focuses primarily on general notifications and reporting. 
Relevant internal and external notifications will be found in the geographic specific Integrated 
Contingency Plan (“ICP”) Geographical Annex along with all notification checklists applicable to 
that area. 
 
The purpose of the notification process is to: 
 
• Protect the safety of the public and responders; 
• Control potential environmental effects as effectively and quickly as possible; and 
• Meet regulatory requirements. 

 
The notification process is triggered by an emergency or suspected emergency that is 
detected by, or reported to, the Control Center by the public, contractors, external first 
responders or an employee. 
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5.3 Field Notifications  
 

Any person who observes or becomes aware of a release shall immediately report the 
incident to the Control Center and Regional Management. Information should be documented 
on the Receiving Emergency Information form, located in Section 13 - Forms.  

 
Enbridge First Responder 

 
The Enbridge First Responder on-scene will:  
 
• Contact Regional Manager on call – see Regional Manager On Call Schedule 
• Contact Control Center  
• Follow Notification Procedures to activate the Regional IMT 
• Work with the first responding agency on scene to ensure a coordinated response. 
 
Regional Management/Representative 

 
As the scope of the incident requires, Regional Management will: 
 
• Dispatch Enbridge First Responder(s) to investigate the report; 
• Notify the Control Center if an Enbridge Responder has been dispatched; 
• Depending on the circumstances of the emergency, consider launching aircraft for 

situational awareness 
• Activate the Incident Management Team as required. 
• Notification Procedures for required regulatory Notifications 
• Call response agencies/oil spill removal agencies  
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5.6d Area 6 Call-Out Chart  
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5.6e Radio System  
 

Operating Procedures  
 
Mobile/Handheld - Mobile/Handheld – Direct 

 For short range communication between mobile units and/or handheld units.By selecting talk 
around Channels 2, 4 or 6, mobile/handheld units can communicate with each other without 
making use of the radio repeater.  This move is useful when units are travelling in convoy or are 
operating in the same vicinity. 

 
 Mobile to Repeater to Mobile 
 To extend the range of mobile to mobile communication by using the nearest tower as a repeater.  

Select the correct channel 1, 3, or 7 for the repeater in your radio range.  Voice call the mobile unit 
by call sign. 

 
 Speed Dial - Mobile to Location 

1. Select channel number on your mobile radio to correspond to the channel number 
of the radio repeater tower in your vicinity. 

2. From the attached list find the 2 digit speed dial code for desired location. 
3. Using a microphone with a touch tone pad, enter the 2 digit speed dial code (eg. 00 

will dial the Control Centre, 02 will dial the Central Region Office).  Hold each digit 
at least two seconds.  If a mistake is made in the two digit speed dial code, press # 
and enter the correct 2 digit code. 

4. You will hear a number of short beeps and the telephone ring for the desired 
location. 

5. When the location answers, talk as if they were another mobile radio. 
 Upon completion of the call or no answer, press # for about 3 seconds to disconnect the telephone 

system. 
 
 Speed Call - Mobile to Another Radio Repeater 

1. Select channel number on your mobile radio to correspond to the channel number 
of the radio repeater tower in your vicinity. 

2. Enter the 2-digit code for desired repeater. 
3. When you hear a short beep, press 88 on the microphone pad, then listen for one 

phone ring and a second beep.  This indicates that you are now on the air through 
the repeater. 

4. Voice call the person desired followed by your call sign (eg. KB-30 this is YP-30). 
5. Upon completion of the call, state your call sign and say "clear", then press # for 

about 3 seconds to disconnect. 
 

 Manual Dial - Mobile to Any Telephone Number 
1. Select channel number on your mobile radio to correspond to the channel number 

of the radio repeater (tower) in your vicinity. 
2. Pick up the microphone and enter 9 * (asterisk) followed by the desired phone 

number.  No pause required after 9 *.  For long distance calls press 9-*-1-area 
code-phone number.  When desired person answers identify yourself giving your 
call sign and name.  At completion of conversation sign off and press # for about 3 
seconds to disconnect the circuit. 
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Air Weapons Range Radio Information 
 For access to the Air Weapons Range, select the correct channel 8 or 9 for the repeater in 

your radio range.   
Channel 8 – Southgate Entry to Air Weapons Range 
Channel 9 – Emergency Channel for Air Weapons Range 

 
Last updated March 2014 
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5.7 External Communications (Media Releases)  
 

All Public statements and notification must be pre-approved by the Public Information Officer 
(PIO) if appointed, and approved by the Incident Commander (IC).   
 
Regional Management (or designate) should notify On-call PIO of any of any emergency 
situation where external public communication may be required.  The PIO may be activated at 
any time by the Incident Commander in any operational incident or emergency. 
 
Refer all media and general public inquiries to the PIO. 
 
The Liaison Officer (LNO) also works with the PIO to develop messaging.  The LNO is 
responsible to communicate with specific stakeholder groups as determined by the size, scale 
and complexity of the incident.  This may include but is not limited to: 

 Indigenous groups 
 Community Leaders 
 Government Representatives (elected and public service, various jurisdictions) 
 Regulators 
 Landowners 

 
External Communications should: 
 
1. Focus on Priorities 

The company’s priority in an emergency is to protect the public and responders, limit 
environmental impact and resolve the problem calmly, professionally and safely while 
ensuring stakeholders are kept informed. 
 

2. Coordinate with Local Resources 

Local fire, police and emergency medical service (EMS) officials will be requested to 
communicate the emergency situation to those in proximity to the incident. The LNO role 
(which may be filled by groups such as Community Relations, Stakeholder Relations and 
Indigenous Relations representatives or Land Agents for the area) will also contact/follow up 
with local landowners, municipal representatives, government, regulators, Indigenous 
groups and other stakeholders. 

 
Initial Response Phase - Enbridge First Responders 
 
Enbridge First Responders should use the following to respond to the Media until a Public 
Information officer is available:  
 

 Provide media members with the toll free media line 888-992-0997 in Canada. 

 Communicate with the public and media in a calm, professional and respectful manner, 
showing concern for their safety. 

 State that you are not an official spokesperson for the company but a representative will 
respond to their inquiry as quickly as possible.
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6.0 PROTECTIVE ZONES  
 
6.1 Isolation Distance   

 
 Establish initial control perimeters based on the following guidelines (see Figure 1):  
 
• Hot Zone  
• Warm Zone– could initially be considered containment area 
• Cold Zone  
 
The following table depicts safe distancing as recommended by the latest edition of the 
Emergency Response Guidebook (ERG) by the Department of Transportation and Transport 
Canada. Reference to the latest edition of the ERG is further recommended to confirm safe 
distancing relative to the site specific conditions. 
 
Set up a Command Post, Staging Areas, and Decontamination Stations as necessary for the 
circumstances. 
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* Flash Fire and Vapor Cloud Explosion should be considered potential hazards in structurally condensed areas (heavy urban 
areas) especially under low wind, stable weather conditions.  Pool Fires should be considered potential hazards in structurally 
condensed areas (heavy urban areas) especially if wind speed is high and ignition is delayed (product has pooled significantly). 
These hazards may result in a travelling flame front, damaging overpressure or exposure to thermal radiation, therefore responders 
should use the distances identified for “Evacuation in the Event of a Fire” even if no fire is present.  In a full bore rupture where 
there is a risk of Flash Fire or Vapor Cloud Explosion, these distances should be doubled.  
 
** Additional conditions that should be considered when determining an evacuation zone include weather, full bore rupture, wind 
speed, overcast/clear sky and day/night 
 
*** These substances may also present a Toxic Inhalation Hazard (TIH) and night time distances will defer from above
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6.2 Setting Up Work Areas  
 

The IC or designate will assess the accessibility of the site and will separate the site into three 
distinct areas to clearly identify the high risk areas and to reduce the hazards to the on-site 
responders.  The three areas could be defined as the safe area, the hazardous area and the 
decontamination (or “Decon”) area. 

 
Protective Zones 
To minimize spreading contamination from an emergency site to unaffected areas, the Safety 
Officer must record protective zones (see Figure 1) on the ICS 201-5 Site Safety and Control 
Form.  Protective zones should identify: 

 
• Hot Zone 
• Warm Zone 
• Cold Zone. 
 
Hot Zone 
The hot zone is the release site or site of clean-up operations.  Any area that requires 
respiratory protection must be within the boundary of a designated hot zone.  Access to the hot 
zone is restricted to trained and properly equipped emergency response personnel only. 
Personnel not involved in emergency operations must be prevented from entering and escorted 
off the site if necessary. 

 
Warm Zone 
The warm zone is a transition zone where equipment may be cleaned, and contaminated 
clothing removed, before leaving the site. Follow the established Decon plan.  Appropriate PPE 
is required. 

 
Cold Zone 
The cold zone is the largest zone and includes all areas not immediately involved in the 
emergency.  Take all possible efforts to ensure contamination does not spread to this area. 
Air monitoring delineates the perimeter where air contaminants and combustible vapors cease 
to be detected. The cold zone must be established outside of this perimeter.  Locate the 
Incident Command Post and staging area (pre-deployment staging area for equipment arriving 
on site) in the cold zone. For large incidents, ensure that the Incident Command Post is not 
positioned near the incident. 
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Personnel evacuation direction is further defined as follows:   
 
• Facility Employees - All Company employees who are not directly involved with the 

abatement of the emergency will immediately evacuate the area of the emergency.  They 
will proceed via an unthreatened route to the facility main gate and remain in a "stand by" 
mode until instructed by the Facility Management to do otherwise.  Should access to the 
facility main gate be threatened by the emergency, proceed to a location on the facility 
unthreatened by the emergency and notify the Emergency Warden and/or Area 
Supervisor/Manager and/or Designated Individual of your whereabouts as soon as practical.   
 

• Contractors, Freight Haulers, Vendors and Other Visitors - All non-Company personnel 
will immediately evacuate the area when notified of an emergency. All material loading or 
unloading will cease.  Non-Company personnel will exit immediately upon approval of the 
Facility Management.  Should access to the facility main gate be threatened by the 
emergency, proceed to a location on the facility unthreatened by the emergency and notify 
the Emergency Warden and/or Area Supervisor/Manager and/or Designated Individual of 
your whereabouts as soon as practical.  After personnel evacuation is initiated, emergency 
response agencies and teams will be notified (either from on-site or off-site immediately after 
the evacuation was completed), and immediate response actions will be initiated to minimize 
threats to human health and the environment. 

 
7.2 Community Evacuation  
 
Evacuation of the public should only proceed when it is safe to do so and ONLY in 
cooperation and coordination with Local Emergency Services.  As identified under 
community emergency response plans, the responsibility and decision to evacuate is a 
community responsibility.  The Company will support the evacuation and cover the cost 
of the response.  
 
It is important to remember that evacuations beyond Company property will have to be 
initiated and coordinated with local emergency response/management organizations which 
have the legislative authority to order the movement of persons.  State, Provincial, Territorial, 
Indigenous and local authorities have primary responsibility and authority for evacuation 
planning and for the transportation, sheltering, public safety, and security of persons and non-
Federal property within their respective jurisdictions.  The unique challenges that might 
confront State, Provincial, Territorial, Indigenous and local governments during a mass 
evacuation could require them to request additional assistance, of either a logistical or 
operational nature, from within their province, from other provinces pursuant to mutual aid and 
assistance compacts, or from the Federal government.  
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The Company: 
 
• Should ensure that local emergency response/management organizations are provided with 

a clear recommendation to evacuate the public should the Company become aware of an 
immediate threat to life and safety that may not be under action by first responders. 

• Will serve only in an advisory capacity during an evacuation order and may assist with the 
logistics of an evacuation. 

• Must provide as much product information as possible to any emergency management 
organization coordinating an evacuation.  The latest version of the Emergency Response 
Guidebook (“ERG”) should be consulted in order to determine safe evacuation distances. 

 
The priority for all Company personnel in any emergency is protecting the public and 
responders. 

 
Prevent public access to the emergency site while there is any danger of explosion, fire, 
hazardous vapors or other hazardous conditions.  For example: 

 
• Seal off routes into the emergency site and establish a security perimeter 
• Contact local police to set up road blocks at all access points, as applicable 
• Employees/contractors, police and/or security personnel can be used, as well as physical 

barriers (e.g., barricades, reflective tape) to control access to hazardous areas. 
 

Coordinate with external emergency response agencies (e.g., police, fire and EMS 
departments) to establish appropriate response measures for public protection as required, 
including: 

 
• Monitoring for hazardous atmospheres; 
• Evacuating people from the area (homes and businesses); 
• Eliminating ignition sources near a release site; 
• Preventing ignition sources from entering a release site; and 
• Stopping traffic (e.g., on roads, rail lines, bridges), as required. 
 
In the unlikely event that evacuation plans were required beyond the boundary of the facility, 
the designated individual would communicate further directives.  These plans will include 
guidance of where to move potentially affected parties to minimize threats to human health 
and the environment.  This will be accomplished in conjunction with local emergency response 
officials.  The notification mechanisms will be based on monitored air quality and other 
situations that might arise during the emergency.  
 
Evacuation is recommended for incidents in which the plume is visible and egress can occur in 
any direction away from the plume.  A recommendation to evacuate should be made by a 
Qualified Individual/Incident Commander with access to LEL monitors and or air quality 
monitoring. 
 
Under the direction of the IMT, community evacuation will be coordinated with the local 
authority.  The recommendation to evacuate would be the decision of the IC.  Refer to the ERG 
for product/evacuation guidance.  
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If the public must be evacuated before external response agencies arrive or if these agencies 
are not available, the IC must take all steps necessary to ensure public protection (e.g., 
assigning Company employees to begin a door to door evacuation), then turn over these duties 
to community agencies as soon as possible. 
 
For long-term releases, evacuation is preferred to sheltering if public safety can be assured 
during the evacuation process. Evacuation is a viable public protection measure in 
circumstances when: 
 
• The location of the plume is known and safe egress routes can be assured. 
• The release will not likely be contained in the near future. 
• Visibility and road conditions are good. 
• The residents clearly understand their directions. 
 
Residents should also be evacuated during ongoing emergency flaring or burning if their health 
and safety could be affected by the operation. 
In planning an evacuation, the following must be considered: 
 
• The size and expected duration of the release; 
• Egress routes; 
• Current and expected meteorological conditions; and  
• The potential for unexpected ignition. 
 
Sheltering is the primary public protection measure for high vapor pressure products and when 
the hazard is of limited duration.  Sheltering within a building creates an indoor buffer to protect 
affected individuals from higher (more toxic) concentrations that may exist outdoors.  The goal is 
to reduce the movement of air into and out of the building until either the hazard has passed or 
other appropriate emergency actions can be taken (such as evacuation).  

 
Sheltering indoors is a viable public protection measure in circumstances when: 
 
• There is insufficient time or warning to safely evacuate the public. 
• Residents are waiting for evacuation assistance. 
• The release will be of a limited size and /or duration. 
• The location of the release has not been identified. 
• The public would be at a higher risk if evacuated. 
 
In conjunction with shelter-in-place and evacuation strategies, a natural gas release may be 
ignited at the source in order to reduce public exposure to the hazard. If an immediate threat to 
human life exists and there is not sufficient time to evacuate the hazard area the IC is 
authorized to ignite the release.  
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8.0 OPERATIONS 
 
8.1 Enbridge Response Management System  

 
Incident Command System 
 
The ICS enables a well-managed response and limits the effects of an emergency through the 
rapid, effective, coordinated response of resources.  ICS is the standard international practice 
for emergency management, and clarifies the roles of personnel involved in emergency 
response.  ICS is effective for emergency response because essential information and 
resources are organized into a logical structure for planning and implementing the required 
actions. It also provides a flexible preplanned emergency response organizational structure for 
any type or size of incident. The structure of the ICS required depends on the nature and 
complexity of the emergency, and is based on need, rather than rigid organizational structure. 
For Level 1 emergencies, one position may assume many responsibilities, whereas in higher-
level emergencies (Levels 2 and 3), several positions may be required.  The IMT would be 
mobilized, as appropriate, to fill ICS roles.  The FRT functions under the Operations section in 
the ICS. 
 
The FRT consists of trained personnel that will respond to all Company emergency incidents. 
Trained and qualified third-party contractors will be called on to fill the Incident Command 
System/Unified Command (ICS/UC) roles as required, including but not limited to positions in 
the Operations, Planning and Logistics and Finance sections. Note as well, that if requested 
by the local governing emergency management agency, Enbridge may provide a Liaison 
Officer to a community’s Emergency Operations Center. 
 
Key responsibilities for the FRT are aligned with the ICS organizational structure (Refer to ICS 
207 Organization Chart). 
 
Assignment of responsibilities in the ICS starts with the top position (i.e., IC) and works down, 
as required.  The IC and SOFR roles must be filled at all times during the emergency.  The IC 
would mobilize positions directly beneath, as required.  When a position is not mobilized, the 
position directly above would assume the responsibilities.  ICS when activated requires as a 
minimum an IC and Safety Officer positions.  
 
Determine the level of emergency and tier of response required to effectively manage the 
response. Refer to the Company Emergency Classification and Tiered Response Chart located 
in Section 5.0 Notification Procedures. 
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8.3 ICS 207 Organization Chart  

 
 
*This chart is not an all-inclusive list of potential ICS roles 
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8.4 Operations Sections Organization Chart 

 

REDACTED SUBMITTAL-PUBLIC COPY

http://www.emergencyresponderinfo.com/


 
CENTRAL REGION  
 

 
 

FIELD EMERGENCY RESPONSE PLAN Effective 2017/2018 

 

Intended for First Responder Use only – uncontrolled if printed.  The published electronic controlled copies can be 
viewed at www.emergencyresponderinfo.com or on Enbridge’s Internal Governance Document Library Page  71 
  
 

8.5 Operational Period Planning Cycle  
 
In more complex Level 2 or 3 emergencies, planning for the next operational period will take 
place in the proactive phase.  The move from reactive to proactive will be situation specific and 
depends on the incident, skill set and staff available.  Once the scale and scope of the event 
has been determined (a situational assessment is complete and a common operating picture 
has been established), the IC should discuss with the IMT and determine when a move into the 
proactive phase would be appropriate.  A detailed IAP will be put together and the following 
meetings will be conducted to ensure all personnel are briefed on the objectives and have the 
appropriate work plan in hand.  
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8.7 Hazard-Specific Field Response Team Considerations 
 
Enbridge uses an all hazards approach to mitigate and respond to a variety of hazards and 
threats. General procedures for response considerations listed below should still be applied 
where required.   
 
8.7.1 Priorities   

 
The Company will prudently over respond to any incident with priorities in the following order: 
 
People 
• Ensure safety of employees & contractors located in the field 
• Ensure safety of staff located inside regional buildings 
• Ensure safety of surrounding community  
• Repair and restart assets  

 
Environment 
• Take mitigative action to prevent  impacts of an incident  
 
Assets 
• Where possible protect company assets located on regional property; tanks, pipelines, 

equipment, vehicles, etc. 
 
Reputation 

 
8.7.2 Safety 

 
• Conduct hazard assessment  
• Ensure proper documentation has been completed (Safe Work Permit, Field Level Hazard 

Assessment, etc.) 
• Consider your safety first, then the safety of others 
• Stay out of hazard zone 
• If performing Recon approach up wind, uphill, up stream 
• Determine the immediate hot zone 
• Ensure proper levels of PPE 
• Ensure PPE is in line with Site Safety and Health Plans (SSHP) 
• Establish site control (hot zone, warm zone, cold zone and security). 
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8.7.3 Notifications 
 

• Follow Notification Procedures (Section 5.0) 
 
8.7.4 Isolate And Deny Entry 

 
• Evacuate the immediate area 
• Deny entry to the immediate area 
• Ask others to help deny entry into the area 
• If on the scene, ask agency resources to help deny entry into immediate area 

  
8.7.5 Command Management 

 
• First Responders assumes the role of the Incident Commander until transfer of command 

occurs 
• Make an announcement to everyone on scene that you have assumed Command 
• Set up mobile Incident Command Post (ICP) trailer up wind, uphill and upstream of the 

incident in the cold zone 
• Establish a Staging Area up wind, uphill and upstream of the incident in the cold zone 
• Begin assigning ICS positions as per Regional Incident Management Team 
• Meet and brief responding Agencies as they arrive at the ICP trailer  
• Ensure Safety Officer begins and completes a Site Safety Plan 
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8.8 Hazard Specific Response Actions 
 
 Specific actions to mitigate and respond to following hazards are listed below: 

 
8.8.1 Medical Emergencies 

 
 

The three basic steps to follow in a medical emergency are as follows: 
 
 
 

 
 
 
 
 
 
  

CHECK the person 
 

• Does the person want your help? If the person is 
unable to answer, assume you have consent to 

give first aid 
• Check the person’s ABCs 

CALL for assistance/additional resources 
 

• If the person responds, find out if there is a need to 
call for additional help (e.g. 911, EMS) 

• If the person does not respond, call for help. 

CARE for life-threatening conditions first 
 

• Reduce the risk of disease transmission by using 
protective equipment such as disposable gloves 

and a barrier device 

REDACTED SUBMITTAL-PUBLIC COPY

http://www.emergencyresponderinfo.com/


 
CENTRAL REGION  
 

 

FIELD EMERGENCY RESPONSE PLAN Effective 2017/2018 

 

Intended for First Responder Use only – uncontrolled if printed.  The published electronic controlled copies can be 
viewed at www.emergencyresponderinfo.com or on Enbridge’s Internal Governance Document Library Page  78 
  
 

8.8.2 Pipeline Release 
  
 In the event of a pipeline release carry out the following actions: 

 
• CCO Notification  
• Shut off flow 
• Isolate leaking section of piping 
• Notify Terminal Supervisor, Manager or designee 
• Contain in a safe fashion 
• Initiate spill containment (if outside containment area) 
• Evacuate contents of line with suction pump or flush with water to remove remaining oil  
• Block and purge affected equipment  
• Initiate recovery/clean-up actions 
 
8.8.3 Tank Failure  

  
 In the event of a tank failure carry out the following actions: 

 
• CCO Notification  
• Immediately stop work activity 
• If safe, ensure dike drains are closed 
• Notify Terminal Supervisor, Manager or designee 
• Secure area 
• Initiate response actions 
• Shut off flow to tank 
• Begin transfer of contents to other tankage. 

 
8.8.4 Equipment Failure  

 
 In the event of equipment failure carry out the following actions: 
 

• Shut off the flow and transfer pumps. Close header & tank valves 
• Notify Terminal Operations/Manager 
• Evacuate the area as necessary 
• Drain remaining contents to containment tanks 
• Secure area if safe to do so 
• Tighten leaky valve or fitting, if safe 
• Initiate response actions  
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There is no one single barrier that will effectively combine both chemical and 
thermal protection.  Also any type and level of impermeable protective clothing 
creates the potential for heat stress injuries.  Remember that PPE is the LAST 
line of defense.  Enbridge responders have been seriously burned and injured 
because they did not use their protective clothing and equipment. 

Flammable liquids and gases give off a tremendous amount of radiant heat.  
Responders need to be aware and protect exposed areas as appropriate.  No 
attempt should be made to extinguish a flammable gas fire.  Always control or 
isolate the source of the leak as best as possible.  If the source can’t be 
isolated, then attempt to reduce the operating pressure of the pipeline.  Try 
and permit the fire to self-extinguish, if possible and consume any residual fuel 
that may remain inside or outside the pipeline. 

In addition to the standard safety precautions, when exploring outdoors use a 
gas detector to determine the presence of vapors. Natural gas is odorless and 
colorless.  However, even if there is no odor present or there is an odor, a 
dangerous concentration may be present. 

A combustible gas indicator (CGI) or a gas flame ionization detector (FID) 
could be used to determine the flammability hazards. Most CGIs and 
flammable gas detectors are set to alarm at 10% of the LEL of the gas upon 
which the sensor is calibrated (approximately 4000 ppm). In the natural gas 
industry, virtually all CGIs and flammable gas sensors are calibrated on 
pentane.  

Natural gas may follow disturbed soil and enter grade areas around the pipe or 
other venues. The flammability range of natural gas is 4% to 15% in air by 
volume. Controlling ignition sources is a priority. Some examples you may not 
have thought about are: 

 Doorbells

 Flashlights 

 Telephones

 Burglar Alarms

 Heating Systems

 Vehicles and Trucks

 Pagers

 Light Switches

 Garage Door Openers

Since natural gas is extremely flammable the following should be 
considered: 

 With any leak, always anticipate and expect that ignition will occur;

 Natural gas released inside buildings presents one of the greatest
flammable hazards to emergency responders. Buildings full of natural gas
should only be approached when needed with extreme caution and with a
minimum number of personnel;

 Natural Gas / Methane (UN1971) is lighter than air and will rise;

 Do not close main valves or any other large transmission or distribution
valves.  This can lead to serious problems elsewhere in the natural gas
pipeline system;

 Upon ignition, vapors may burn back to the source of gas; therefore make
sure source is controlled;

 Vapors may cause dizziness or asphyxiation;

 Establish an effective and safe perimeter;

 Position all response support out of danger zone;

 Secure the scene and deny entry;

 If necessary, evacuate the public to a safe distance;

 Monitor the atmosphere, using multiple monitors where possible;

 Monitor for gas traveling away from source toward exposures;

 Control ignition sources (smoking, open flames, vehicles, internal
combustion engines and motors);

 Do not operate electric devices such as switches, etc. Sparks could cause
ignition; and

 If safely possible, ventilate the area, keeping in mind that during this
process, if the flammable atmosphere is above the UEL the gas may pass
back through the flammable range of 4% to 15% gas to air.

The Enbridge Responder will take action to mitigate the situation and 
prevent escalation if safe to do so.  For the initial action it is important to 
remember: 

 Don’t try to control more area than can be effectively isolated and
controlled ;

 The more time, distance and shielding between the Enbridge Responder
and the released product, the lower the risk;

 Designate an emergency evacuation signal and identify muster points if
emergency evacuation is necessary;

 Ensure appropriate PPE;

 Ensure compliance to safety and health policies for working alone

 Never permit response personnel to perform activities in areas where un-
ignited gasses or vapors may accumulate; and

 Assess the hazards posed by the release (health, physical, chemical,
other).

Immediately inform the Control Center and contact the QI/IC and provide a 
situation report.  Assess the emergency level and activate the ICS based on 
need. The most qualified Enbridge Responder on scene will assume the role of 
IC and direct on-scene response activities until otherwise relieved. 

Discovery / Investigation  

Indications of an NGL release include: 

 Cloud of steam or mist (caused by condensation and freezing moisture);

 Ice buildup on exposed pipe, or frozen ground around an underground
pipe;

 Brown vegetation (indicates soil saturation);

 Yellow-stained snow (may indicate NGL accumulation under the snow);
and/or 

 Odor (which is the condensate fraction of NGL).

Standard Safety Precautions, cont. 

Identifying NGL Releases 

Small Release 

If the released NGL is creating a local safety hazard, the NGL may then be 
ignited following the procedure for igniting NGL (see below).  Where available, 
water fog may be used to break up and disperse small vapor clouds. Air mov-
ers are also an effective method of providing air circulation in confined areas or 
in buildings. Ensure they are safe (intrinsically safe) to use in that environment. 

Large Release 

If the NGL release is large or the NGL batch cannot be pumped past the re-
lease site, ignite the NGL following the standard procedure. 

If the vapor plume is moving toward a populated area the area will be evacuat-
ed. If the vapor cloud cannot be ignited and repair procedures must begin, all 
equipment and vehicles will be located a minimum of 0.5 mi (0.8 km) upwind of 
the leak site. Continuously monitor the perimeter of the vapor cloud to detect 
any shift in the vapor cloud. 

Isolating the Pipeline Section 

When NGL is escaping uncontrolled, the affected pipe section will be immedi-
ately isolated by closing the appropriate sectionalizing valves. 

Relieving Pressure 

Use one of the following methods to relieve pressure at a pipeline section 
releasing NGL: 

 If NGL is present at the blowdown valve, install a pipe discharge line and
flare the NGL

 Transfer the product to a properly rated pressure containment vessel

 Install a pump complete with a discharge check valve to pump across the
downstream sectionalizing valve

 If elevation does not provide a standing head in the isolated section, a
transfer pump connected to the blowdown valve will be needed to fill a
properly rated pressure containment vessel

Evacuation/Site Security 

Due to the high flammability of NGL and the possibility of a vapor plume form-
ing, it may be necessary to evacuate workers and visitors from the area, and to 
secure the site to protect the public and property. 

Digging out a Release Site 

Repair operations involving NGL are difficult, slow and hazardous. Pockets of 
gas may be trapped in the ground. In addition, if NGL has been leaking for 
some time, the condensate portion may have saturated the soil for a consider-
able distance around the site.  Before beginning excavation or line repairs, 
active NGL releases are ignited or left burning. 

When digging out an NGL release site, the following methods will be 
used: 

 Ensure liquid has replaced the NGL at the release site;

 Follow appropriate Company standards on pipeline excavation;

 Ensure fire extinguishing equipment is immediately at hand;

 Consider obtaining external firefighting services and equipment;

 If no wind is blowing, use air movers to keep air moving across the worksite
and away from workers;

 Continuously monitor air using a gas detector; and

 Constantly monitor wind direction

Prompt and Effective Management of Release 

 Ensure proper documentation has been completed (Safe Work Permit,
Field Level Hazard Assessment, etc.)

 Determine the wind direction and approach cautiously from upwind.
 Park vehicles upwind in vapor-free areas and on high ground, if possible.
 Shut down vehicles when not in use.
 Eliminate or shut off all potential ignition sources in the immediate area.
 Explore the suspected release area only when wearing appropriate PPE;

explore on foot, using the buddy system if possible.
 Do not carry ignition sources.
 Do not attempt to walk in product releases or vapors.
 Maintain constant or scheduled communication “buddy” or back-up

personnel.
 Use intrinsically safe equipment (e.g., flashlights, two-way radios, gas

detectors with audible alarms).

Assess the site for potential impacts, for example: 

 Electrical lines down or overhead.
 Unidentified visible liquid or solid products.
 Visible vapors.
 Odors or breathing hazards.
 Fire, sparks or other ignition sources.
 Holes, caverns, deep ditches, fast water or steep slopes nearby.
 Local traffic.
 Ground conditions (dry, wet or icy).

Standard Safety Precautions 
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Before ignition of an NGL plume: 

 Ensure the area where people are congregating is and remains a Cold
Zone by the use of  gas detectors;

 Ensure proper permits for firearm and ignition if applicable;

 The area of the vapor plume is maintained clear of people and vehicles and
people are prevented from going near the area;

 The potential impact on adjacent facilities is evaluated;

 Every attempt to obtain clearance from Regional Management and the
municipal fire chief has been made;

 Stage fire extinguishers nearby;

 Review flare pistol safe handling procedures (jurisdictional firearm rules
apply); and

 Confirm that the available pistol is in working order, verify the number of
flares available and ensure that they are the correct type for the firearm.

If contact with the QI/IC cannot be obtained quickly (e.g. no cell phone commu-
nication in area or no definite answer given) and there is an immediate risk to 
the public, the Enbridge Responder or a designee trained in NGL ignition may 
proceed with ignition. 

If applicable have local fire department on-scene prior to any attempt at igni-
tion.  Review the Ignition Decision Flowchart on the next page. 
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8.8.13 Radioactive Source Emergencies 
 
In the event of an accident (e.g. fire, explosion), damage or any other incident that may affect 
the integrity of a radiation source (e.g. nuclear densitometers, either portable or fixed):  

 
• Stop all activity in the immediate area  

 
• Evacuate the immediate vicinity of the source head and clear personnel within a 

6 meter radius perimeter around the source head  
 

• Notify local Operations personnel and/or call the 24-hour emergency number 
shown on the warning sign  

 
• Do not allow workers to re-enter the area until a radiation survey is completed by 

a radiation specialist  
 

• If the device has sustained physical damage, contact a radiation specialist to leak 
test the device  

 
• Follow company procedures for required initial notifications  

 
• Notify the CNSC 24 hour Duty Officer and inform them of the incident at 613-996-

0479.  
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8.9 Control Points 
 

Tactical Control Point Planning (TCPPs) is the development and maintenance of plans 
containing detailed tactics that are identified for strategic locations (Tactical Control Points) 
along the Company’s system.  These plans provide fast and effective site-specific response 
tactics to ensure that sensitive resources are protected.  The tactics should be flexible to varying 
conditions where possible.  Tactical Control Point Plans complement this Integrated 
Contingency Plan.  During a response, the interpretation of Tactical Control Point Plans should 
be flexible; resources and tactics may need to be adjusted (or discontinued) depending on the 
nature and complexity of the incident or surrounding environmental conditions. Tactical Control 
Point Plans are not intended as a replacement to communicating with Environmental 
representatives to ensure resources at risk are adequately identified and protected, nor should 
they negate any tactical or control point location change recommendations from the field 
responders. 

 
During an Incident: 

 Refer to Tactical Control Point Plans for guidance on protection, containment and 
recovery locations and strategies 

 Contact an Environmental representative for detailed screening of the site during a 
response 

 If required, assess site for hazards 

 Prepare site prior to beginning tactics (grading/clearing) 

 Seek permission if not already secured for any of the following:  

 Highways and secondary roads 
 Bridges 
 Campgrounds 
 Public boat launches 
 Private access points  
 Cut lines or remote access trails 
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9.2 Local Response Equipment  
 

It is the responsibility of each Area Supervisor/ Maintenance Team Leader to ensure that the 
spill response equipment is inventoried annually and restocked as resources are expended. 
 
The following table lists the Enbridge owned primary spill recovery equipment and its 
capabilities.  Emergency response trailers contain hard boom, sorbent boom, skimmers, and 
porta-tanks as well as various tools for initial emergency response to both land and water 
releases. 
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9.3 Emergency Response Time Maps 
 
Drive Times depicted in the Regional Emergency Response Time Maps were generated using 
ESRI’s (Environmental Systems Research Institute) ArcGIS Online Created Drive Time Areas 
tool. Drive Times calculated with this tool took into account typical traffic conditions for 
Monday at 7am but actual time is subject to changes based on local road, traffic and weather 
conditions.  ESRI’s road network was last updated June 19, 2017 and Drive Times reflect this 
update. 

 
These response time maps are considered a conservative timeframe for travel to site and 
additional time up to two hours is required for notification and deployment. In the event of an 
incident, reference to individual maps will be necessary.  
 
Manned facility travel times are calculated every hour up to six hours.  This will show only the 
travel time required from the manned facilities, after notification, to the company trailers or 
to areas along the pipeline. 
 
Enbridge Emergency Response Trailer location travel times are calculated every hour up to 
six hours depicting the travel time for the trailer to locations along the pipelines. Each trailer 
location has its own map with color changes representing one-two hour time changes.  
 
OSRO Emergency Response Trailer location travel times are represented by calculating every 
hour up to six hours based on the above criteria. The color changes represent hourly travel 
time changes.  Response times may vary with the locations of OSRO personnel at the time of 
an event. This is representative of travel time for the trailers only. 
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10.0 GENERAL GUIDANCE 
 

The purpose of this Emergency Response Action Plan is to provide quick access to key types 
of information that are often required in the initial stage of an emergency incident.  The 
information provided in this Emergency Response Action Plan is presented in greater detail 
in other sections of the Integrated Contingency Plan.  

 
The Emergency Response Action Plan will be updated and redistributed annually.  
Coordinating updates and reviews of the Emergency Response Action Plan shall be the 
responsibility of the Emergency & Security Management Department.  
 

10.1 Contingency Plans 
 

• Enbridge Community Air Monitoring and Sampling Plan 
• Enbridge Shoreline Oiling Assessment Survey Manual 
• Enbridge Wildlife Response Plan 
• Enbridge Waste Management Plan 
• Enbridge Submerged Oil Recovery Plan 
• Enbridge Environmental Sensitivity Mapping and QA/QC Protocol Standard 
• Enbridge Contaminated Site Assessment and Remediation Program Standard 
• Enbridge Contaminated Site Management Program Standard 
• Enbridge Incident Management Handbook 
• Enbridge Inland Spill Response Tactics Guide 
• Enbridge LP/MP Safety Manual 
• Aboriginal Affairs and Northern Development Canada--Guidelines for Spill Contingency 

Planning 
• Canada/Saskatchewan Emergency Planning Memorandum of Understanding (January 

17, 1985) 
• Canada/Saskatchewan Agreement Respecting Administration of  the Transportation of 

Dangerous Goods Act (September 1997) 
• Saskatchewan (FA): Administration Agreement for the Control of Deposits of 

Deleterious Substances under the Fisheries Act (September 1994) 
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11.2 Imperial/Metric Conversion Table 
English to Metric Metric to English 

Length    
1 inch (in) 2.54 centimetres (cm) 1 cm 0.393 in 
1 foot (ft) 0.3048 meters (m) 1 m 3.28 ft 
1 mile (mi) 1.609 kilometres (km) 1 km 0.621 mi 
1 nautical mile (nm) 1. 852 kilometres (km) 1 km 0.540 nm 
    
Area    
1 square foot (ft2) 929 square centimetres (cm2) 1 cm2 0.0129 ft2 
1 square foot (ft2) 0.0929 square metres (m2) 1 m2 10.76 ft2 
1 acre (ac) 4.047 square metres (m2) 1 000 m2 0.247 ac 
1 square mile (mi2) 2.59 square kilometres (km2) 1 km2 0.386 mi2 
    
Volume    
1 US Gallon (US gal) 3.785 litres (l) 1 l 0.264 U.S. gal 
1 Imperial Gallon (Imp gal) 4.546 litres (l) 1 l 0.220 imp gal 
1 Barrel  0.16 cubic metres (m3) 1m3 6.29 bbl 
1 Barrel (bbl) 159 litres (l) 1 l 0.00629 bbl 
    
Velocity     
1 mile per hour (mph) 1.609 kilometres/hr (kph) 1 km/h 0.621 mph 
1 nautical mile per hour (knot) 1.852 kilometres/hr (kph) 1 km/h 0.54 knot 
1 foot per second (fps) 0.3048 metre/second (m/sec) 1 m/sec 3.28 fps 
1 foot per second (fps) 1.097 kilometres/hr (kph) 1 km/h 0.911 fps 
    
Weight     
1 pound (lb) 0.454 kilogramme (kg) 1 kg 2.205 lb 
1 short ton (st) 0.907 tonne (mt) 1 t 1.102 st 
1 long ton (lt) 1.016 tonne (mt) 1 t 0.984 lt 
    
Temperature     
oF = (oC (9) ÷5) + 32    
    
Pressure     
1 pound per square inch (psi) 0.0689 bar 1 bar 14.504 psi 
1  pound per square inch (psi) 6.89 kilopascals (kPa) 1 kPa 0.145 psi 
1 pound per square inch (psi) 0.704 metre (water column) (mwc) 1 m CE 1.42 psi 
1  inch mercury (in Hg) 25.4 mm mercury (mm Hg) 1 mm Hg 0.0394 in Hg 
1 atmosphere (atm) 1.033 kg/cm2 1 kg/cm2 0.968 atm 
1 atmosphere (atm) 760 mm mercury (mm Hg) 1 mm Hg 0.00132 atm 
    
Flow     
1 gallon per minute (gpm) 0.227 metre3 per hour (m3/hr) 1 m3/h 4.403 gpm 
1 cubic foot per minute (cfm) 1.699 cubic meters per hour (m3/hr) 1 m3/h 0.5886 cfm 
1 barrel per day (bph) 0.1104 litres per minute (lpm) 1 lpm 9.057 bpd 
    
Power     
1 horsepower (hp) 0.746 kilowatt (kw) 1 kw 1.341 hp 
 
 
 

REDACTED SUBMITTAL-PUBLIC COPY

http://www.emergencyresponderinfo.com/


REDACTED SUBMITTAL-PUBLIC COPY

http://www.emergencyresponderinfo.com/


REDACTED SUBMITTAL-PUBLIC COPY

http://www.emergencyresponderinfo.com/


REDACTED SUBMITTAL-PUBLIC COPY

http://www.emergencyresponderinfo.com/


 
CENTRAL REGION  
 

 

FIELD EMERGENCY RESPONSE PLAN Effective 2017/2018 

  

Intended for First Responder Use only – uncontrolled if printed.  The published electronic controlled copies can be 
viewed at www.emergencyresponderinfo.com or on Enbridge’s Internal Governance Document Library Page  118 
  
 

 

THIS PAGE LEFT BLANK INTENTIONALLY

REDACTED SUBMITTAL-PUBLIC COPY

http://www.emergencyresponderinfo.com/


REDACTED SUBMITTAL-PUBLIC COPY



Enbridge Pipelines Inc. Page 2 of 22Safety Data Sheet:  Petroleum Crude Oil—Light Synthetic
Revision date: 5/13/2015

LABEL ELEMENTS Signal Word Danger

Hazard Pictograms

Hazard Statements •  Causes skin irritation.

•  Causes serious eye irritation.

•  May cause genetic defects.

•  May cause cancer.

•  Suspected of damaging fertility or the unborn child.

•  May cause respiratory irritation.

•  Causes damage to organs through prolonged or repeated exposure.

•  May be fatal if swallowed and enters airways.

•  Extremely flammable liquid and vapor.

• May cause drowsiness or dizziness.

PRECAUTIONARY 
STATEMENTS

Prevention •  Wash face, hands and any exposed skin thoroughly after handling.

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

•  Obtain special instructions before use.

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

•  Use personal protective equipment as required.

•  Do not breathe dust/fume/gas/mist/vapors/spray.

•  Use only outdoors or in a well-ventilated area.

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

•  Keep away from heat/sparks/open flames/hot surfaces.

•  Keep container tightly closed.

•  No smoking.

•  Ground/bond container and receiving equipment.

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

•  Use only non-sparking tools.

•  Take precautionary measures against static discharge.

•  In case of inadequate ventilation wear respiratory protection.

Response •  IF EXPOSED or concerned: Get medical advice/attention.

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

•  Call a POISON CENTER or doctor/physician if you feel unwell.

•  IF SWALLOWED: Immediately call a POISON CENTER or doctor/physician.

•  Do NOT induce vomiting.

•  IF ON SKIN (or hair): Remove/Take off immediately all contaminated clothing. Rinse skin 
with water/shower and soap.

•  In case of fire: Use CO
2

, dry chemical, or foam for extinction.

•  IF IN EYES: Rinse cautiously with water for several minutes. Remove contact lenses, 
if present and easy to do. Continue rinsing.

• If SKIN irritation occurs: Get medical advice/attention. 

• If EYE irritation persists: Get medical advice/attention.

Storage/Disposal •  Store locked up and keep cool.

•  Store in a well-ventilated place. Keep container tightly closed.

•  Dispose of content and/or container in accordance with local, regional, national, and/or 
international regulations.

OTHER  
INFORMATION

•  Under United States Regulations (29 CFR 1910.1200 - Hazard Communication Standard), this product is 
considered hazardous. 

•  Very toxic to aquatic life with long lasting effects.
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Section 3: Composition/Information on Ingredients

COMPONENT NAME CAS NUMBER PERCENTAGE (%)* NOTES

1,2,4-Trimethylbenzene 95-63-6 0- 5

Benzene 71-43-2 0-5

Butane 106-97-8 0-5

Cyclohexane 110-82-7 0-5

Decane 124-18-5 0-10

Distillates (petroleum), hydrotreated middle 64742-46-7 0-60

Ethylbenzene 100-41-4 0-5

Fuels, diesel, No. 2 68476-34-6 0-30

Gas Oils, Petroleum, Hydrodesulfurized 64742-79-6 0-100

Heptane 142-82-5 0-7

Hexane 110-54-3 0-7

Methylcyclohexane 108-87-2 0-7

Naphtha (petroleum), hydrotreated light 64742-49-0 0-7

Naphtha, (petroleum), heavy, hydrotreated 64742-48-9 0-60

Octane 111-65-9 0-7

o-Xylene 95-47-6 0-5

Petroleum distillate (naphtha) 8002-05-9 0-100

Toluene 108-88-3 0-5

Xylene 1330-20-7 0-5

*Values do not reflect absolute minimums and maximums; those values may vary from time to time.
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Section 4: First Aid Measures

DESCRIPTION 
OF NECESSARY 
MEASURES

Inhalation •  IF INHALED: Remove victim to fresh air and keep at rest in a position comfortable for 
breathing. If irritation persists: Get medical advice/attention.

Skin •  IF ON SKIN: Wash with plenty of soap and water. If skin irritation occurs: Get medical 
advice/attention. Take off contaminated clothing and wash before reuse.

Eye •  IF IN EYES: Rinse cautiously with water for several minutes. Remove contact lenses,  
if present and easy to do. Continue rinsing. If eye irritation persists: Get medical advice/
attention.

Ingestion •  Do NOT induce vomiting. Call a physician or poison control center.

•  Aspiration hazard if swallowed—can enter lungs and cause damage.

MOST IMPORTANT 
SYMPTOMS AND 
EFFECTS, BOTH 
ACUTE AND DELAYED

Refer to Section 11 - 
Toxicological Information

INDICATION OF 
IMMEDIATE MEDICAL 
ATTENTION AND 
SPECIAL TREATMENT 
NEEDED, IF 
NECESSARY

Note to the Physician •  Aspiration hazard. Symptoms may be delayed.

•  Epinephrine and other sympathomimetic drugs may initiate cardiac arrhythmias in persons 
exposed to high concentrations of this material (e.g., in enclosed spaces or with deliberate 
abuse). The use of other drugs with less arrhythmogenic potential should be considered. 
If sympathomimetic drugs are administered, observe for development of cardiac 
arrhythmias.

•  Ensure that medical personnel are aware of the material(s) involved, take precautions to 
protect themselves and prevent spread of contamination.

Section 5: Fire Fighting Measures

EXTINGUISHING 
MEDIA

Suitable Extinguishing 
Media

•  SMALL FIRES: Dry chemical, CO
2

, water spray or regular foam.

•  LARGE FIRE: Water spray, fog or regular foam.

Unsuitable Extinguishing 
Media

•  CAUTION: Use of water spray when fighting fire may be inefficient.

•  Do not use straight streams.

FIREFIGHTING 
PROCEDURES

•  FIRE INVOLVING TANKS OR CAR/TRAILER LOADS: Withdraw immediately in case of rising sound from venting safety 
devices or discoloration of tank.

•  FIRE INVOLVING TANKS OR CAR/TRAILER LOADS: If impossible to extinguish, protect surroundings and allow fire to 
burn itself out.

•  Stay upwind.

•  Ventilate closed spaces before entering.

•  Fire fighters should wear complete protective clothing including self-contained breathing apparatus.

•  FIRE: If tank, rail car or tank truck is involved in a fire, ISOLATE for 1600 meters (1 mile) in all directions; also, consider initial 
evacuation for 1600 meters (1 mile) in all directions.

•  FIRE: When a large quantity of this material is involved in a major fire, consider an initial evacuation distance of 300 meters 
(1000 feet) in all directions.

•  Move containers from fire area if you can do it without risk.
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•  LARGE FIRES: Use water spray or fog; do not use straight streams.

•  LARGE FIRES: If insufficient water supply: knock down vapors only. If this is impossible, withdraw from area and let fire burn.

•  LARGE FIRES: Flood fire area with large quantities of water, while knocking down vapors with water fog.

SPECIAL HAZARDS 
ARISING FROM THE 
SUBSTANCE OR 
MIXTURE

•  Vapors may travel to source of ignition and flash back.

•  Air/vapor mixtures may explode when ignited.

•  Vapors may accumulate in confined areas (basement, tanks, hopper/tank cars etc.).

•  Will be easily ignited by heat, sparks or flames.

•  Runoff to sewer may create fire or explosion hazard.

•  Vapor explosion hazard indoors, outdoors or in sewers.

•  MAY EXPLODE AND THROW FRAGMENTS 1600 meters (1 MILE) OR MORE IF FIRE REACHES CARGO.

•  May create vapor/air explosion hazard indoors, outdoors or in sewers.

•  Most vapors are heavier than air. They will spread along ground and collect in low or confined areas (sewers, 
basements, tanks).

EXPLOSION DATA Hazardous Combustion 
Products

•  Carbon monoxide. Carbon dioxide (CO
2

). Nitrogen oxides (NOx). Oxides of sulfur.

•  Aldehydes, aromatic and other hydrocarbons.

Sensitivity to  
Mechanical Impact

•  None.

Sensitivity to Static 
Discharge

•  Yes.

PROTECTIVE 
EQUIPMENT AND 
PRECAUTIONS FOR 
FIREFIGHTERS

•  As in any fire, wear self-contained breathing apparatus pressure-demand, MSHA/NIOSH (approved or equivalent) and full 
protective gear.

•  Water spray is recommended to cool or protect exposed materials or structures. Water may be ineffective for 
extinguishment, unless used under favorable conditions by experienced firefighters.

•  Carbon dioxide can displace oxygen. 

• Use caution when applying carbon dioxide in confined spaces.

•  Water spray may be useful in minimizing or dispersing vapors.

•  Long-duration fires involving diluent stored in tanks may result in a boilover.

•  For fires beyond the incipient stage, emergency responders in the immediate hazard area should wear bunker gear.

Section 6: Accidental Release Measures

PERSONAL 
PRECAUTIONS, 
PROTECTIVE 
EQUIPMENT AND 
EMERGENCY 
PROCEDURES

Personal Precautions •  Evacuate personnel to safe areas.

•  Remove all sources of ignition.

•  Deny entry to unauthorized and unprotected personnel.

•  Use personal protective equipment.

•  Avoid contact with skin, eyes and clothing.

•  Stop leak if you can do it without risk.

•  Keep people away from and upwind of spill/leak.

•  Do not touch damaged containers or spilled material unless wearing appropriate  
protective clothing.

 •  Ventilate enclosed areas.

•  Do not walk through spilled material.

Protective Equipment •  Wear appropriate breathing apparatus (if applicable) and protective clothing.
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Emergency Procedures •  ELIMINATE all ignition sources (no smoking, flares, sparks or flames in immediate area) 
Keep unauthorized personnel away. Evacuate area. Keep out of low areas. Stop leak if you 
can do it without risk.

•  Report spills to local or federal authorities as appropriate or required.

ENVIRONMENTAL 
PRECAUTIONS

•  Avoid run off to waterways and sewers. Do NOT wash away into sewer. Prevent entry into waterways, sewers, basements or 
confined areas. Runoff from fire control may cause pollution.

METHODS AND 
MATERIAL FOR 
CONTAINMENT 
AND CLEANING UP

Methods for Containment •  Stop leak if you can do it without risk.

•  Contain and recover liquid when possible.

•  A vapor suppressing foam may be used to reduce vapors.

•  Dike far ahead of spill; use dry sand to contain the flow of material; contain water spills 
by booming.

•  Use water spray to reduce vapors or divert vapor cloud drift.

•  A fine water spray remotely directed to the edge of the spill pool can be used to direct and 
maintain a hot flare fire which will burn the spilled material in a controlled manner.

Methods for Cleaning Up •  Clean up spill immediately.

•  LARGE SPILLS: DO NOT CLEAN-UP OR DISPOSE OF, EXCEPT UNDER SUPERVISION 
OF A SPECIALIST.

•  SMALL LIQUID SPILLS: Use a non-combustible material like vermiculite or sand to soak up 
the product and place into a container for later disposal.

•  Use appropriate Personal Protective Equipment (PPE).

•  Use clean non-sparking tools to collect absorbed material.

•  Vacuum spilled material.

•  Try to work upwind of spill.

•  All equipment used when handling the product must be grounded.

•  Recover and return free product to proper containers

•  Use suitable absorbent materials such as vermiculite, sands, soil, or clay to clean up 
residual liquids.

•  Do not place spilled materials back in the original container.

•  Do not flush to sewer or allow to enter waterways.

Section 7: Handling and Storage

PRECAUTIONS FOR 
SAFE HANDLING

Handling •  All equipment used when handling the product must be grounded. Avoid contact with heat 
and ignition sources and oxidizers. Do not breathe (dust, vapor or spray mist). Do not use in 
areas without adequate ventilation. Do not use sparking tools. Keep away from heat, sparks, 
and flame. No open flames, no sparks and no smoking. Use only with adequate ventilation. 
Do not use or store near heat or open flame. Keep away from fire, sparks and heated 
surfaces.

•  The use of explosion-proof equipment is recommended and may be required (see 
appropriate fire codes).

•  The use of appropriate respiratory protection is advised when concentrations exceed any 
established exposure limits.

•  Take precautionary measures against static discharges. 

•  Do not cut drill, grind or weld on empty containers since they may contain explosive residues.

•  Stay upwind and vent open hatches before uploading.

•  Avoid contact with skin, eyes and clothing.

•  Exercise good personal hygiene including removal of soiled clothing and prompt washing 
with soap and water.
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Handling •  Wear personal protective equipment.

•  Remove and wash contaminated clothing before re-use.

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

•  Do not take internally.

•  Wash thoroughly after handling.

•  Empty containers pose a potential fire and explosion hazard.

CONDITIONS FOR 
SAFE STORAGE, 
INCLUDING ANY 
INCOMPATIBILITIES

Storage •  Ventilate enclosed areas.

•  Store in a well-ventilated place.

•  Keep container tightly closed.

•  Store locked up.

•  Avoid shock, impact, friction, and rough handling. Do not use sparking tools.

•  Store in a cool/low-temperature, well-ventilated place away from heat and ignition sources.

•  Keep away from sources of ignition.

•  No Smoking.

•  Do not enter confined spaces such as tanks or pits without following proper entry 
procedures.

•  Store in properly closed containers that are appropriately labeled and in a cool well- 
ventilated area.

•  Harmful concentrations of hydrogen sulfide (H
2

S) gas can accumulate in excavations and 
low-lying areas as well as the vapor space of storage and bulk transport compartments.

•  Keep away from open flames, hot surfaces and sources of ignition.

•  Keep product and empty container away from heat and sources of ignition.

•  Storage containers should be grounded and bonded.

•  Fixed storage containers, transfer containers and associated equipment should be 
grounded and bonded to prevent accumulation of static charge.

•  Store away from incompatible materials.

Incompatible Products • Strong oxidizers such as nitrates, chlorates, peroxides, chlorine.

Section 8: Exposure Controls/Personal Protection

CONTROL 
PARAMETERS: 
EXPOSURE 
GUIDELINES

CHEMICAL NAME ACGIH OSHA NIOSH

1,2,4-Trimethylbenzene – – TWA 25 ppm

TWA 125 mg/m3

Benzene TLV 0.5 ppm

TLV 1.6 mg/m3

STEL 2.5 ppm

STEL 8 mg/m3

PEL 1 ppm

STEL 5 ppm

TWA 0.1 ppm

STEL 1 ppm

IDLH 500 ppm

Butane STEL 1000 ppm – TWA 800 ppm

TWA 1900 mg/m3

Cyclohexane TLV 100 ppm

TLV 334 mg/m3

PEL 300 ppm

PEL 1050 mg/m3

TWA 300 ppm

TWA 1050 mg/m3

IDLH 1300 ppm
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Ethylbenzene TLV 20 ppm

TLV 87 mg/m3

PEL 100 ppm

PEL 435 mg/m3

TWA 100 ppm

TWA 435 mg/m3

STEL 125 ppm

STEL 545 mg/m3

IDLH 800 ppm

Fuels, diesel, No. 2 TLV 100 mg/m3 – –

Heptane TLV 400 ppm

TLV 1640 mg/m3

STEL 500 ppm

STEL 2000 mg/m3

PEL 500 ppm

PEL 2000 mg/m3

TWA 85 ppm

TWA 350 mg/m3

Ceiling 440 ppm

Ceiling 1800 mg/m3

IDLH 750 ppm

Hexane TLV 50 ppm

TLV 176 mg/m3

PEL 500 ppm

PEL 1800 mg/m3

TWA 50 ppm

TWA 180 mg/m3

IDLH 1100 ppm

Methylcyclohexane TLV 400 ppm

TLV 1610 mg/m3

PEL 500 ppm

PEL 2000 mg/m3

TWA 400 ppm

TWA 1600 mg/m3

IDLH 1200 ppm

Octane TLV 300 ppm

TLV 1401 mg/m3

PEL 500 ppm

PEL 2350 mg/m3

TWA 75 ppm

TWA 350 mg/m3

Ceiling 385 ppm

Ceiling 1800 mg/m3

IDLH 1000 ppm

o-Xylene TLV 100 ppm

STEL 150 ppm

– TLV 100 ppm

STEL 150 ppm

Petroleum distillate 
(naptha)

– – TWA 350 mg/m3

Ceiling 1800 mg/m3

Toluene TLV 20 ppm

TLV 75 mg/m3

PEL 200 ppm

STEL 300 mg/m3

TWA 100 ppm

TWA 375 mg/m3

STEL 150 ppm

STEL 560 mg/m3

IDLH 500 ppm

Xylenes TLV 100 ppm

TLV 434 mg/m3

STEL 150 ppm

STEL 651 mg/m3

PEL 100 ppm

PEL 435 mg/m3

TWA 100 ppm

TWA 435 mg/m3

STEL 150 ppm

STEL 655 mg/m3

IDLH 900 ppm

APPROPRIATE 
ENGINEERING 
CONTROLS

•  Adequate ventilation systems as needed to control concentrations of airborne contaminants below applicable threshold 
limit values. Prevent vapor build up by providing adequate ventilation during and after use. Use only appropriately classified 
electrical equipment.
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INDIVIDUAL 
PROTECTION 
MEASURES

Eye and Face •  Wear face shield and eye protection.

Skin and Body •  The use of gloves (nitrile or neoprene) is advised to prevent skin contact and 
possible irritation.

•  Wear protective gloves/protective clothing/eye protection/face protection.  
Wear long sleeves and/or protective coveralls.

Respiratory •  Follow the OSHA respirator regulations found in 29 CFR 1910.134 or  
European Standard EN 149. Use a NIOSH/MSHA or European Standard EN 149 
approved respirator if exposure limits are exceeded or symptoms are experienced.

General Hygiene Measures •  Handle in accordance with good industrial hygiene and safety practice.

Section 9: Physical and Chemical Properties

MATERIAL 
DESCRIPTION

Physical State Liquid Odor Petroleum like odor

Substance Type Mixture Odor Threshold No data available

Appearance Yellow/green to  
Brown/black liquid

PROPERTIES pH No data available Vapor pressure No data available

Melting Point/ 
Freezing Point

No data available Vapor density No data available

Boiling Point/ 
Boiling Range

-18 to 560°C

-0.4 to 1040°F

Relative density No data available

Flash Point >-35 °C

>-31 °F

Water Solubility Negligible

Evaporation Rate No data available Partition coefficient: 
n-octanol/water

No data available

Flammability (solid, gas) No data available Decomposition temperature No data available

Upper Flammability Limit No data available Specific Gravity No data available

Lower Flammability Limit No data available

Viscosity No data available

Section 10: Stability and Reactivity

REACTIVITY Chlorine Dioxide

CHEMICAL STABILITY Stable at 70 °F, 760 mm Hg pressure
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POSSIBILITY OF HAZARDOUS REACTIONS None under norma  processing

CONDITIONS TO AVOID Excessive heat, sources of ignition, sparks, open flames, and buildup of static electricity

INCOMPATIBLE MATERIALS Strong oxidizers such as nitrates, chlorates, peroxides, chlorine

HAZARDOUS DECOMPOSITION PRODUCTS Combustion produces carbon monoxide, aldehydes, sulfur dioxide, aromatic and 
other hydrocarbons

HAZARDOUS POLYMERIZATION Will not occur

Section 11: Toxicological Information

INFORMATION ON  
THE LIKELY ROUTES 
OF EXPOSURE

Inhalation •  May cause irritation of respiratory tract. May cause drowsiness and dizziness.

Eye Contact •  Causes serious eye irritation.

Skin Contact •  Causes skin irritation.

Ingestion •  Ingestion may cause gastrointestinal irritation, nausea, vomiting and diarrhea.

•  Potential for aspiration if swallowed.

•  Aspiration may cause pulmonary edema and pneumonitis.

TOXICOLOGICAL DATA CHEMICAL NAME LD50 ORAL LD50 DERMAL LC50 INHALATION

1,2,4-Trimethylbenzene 5 g/kg (Rat) – 18000 mg/m3 (Rat) 4h

Benzene =1800 mg/kg (Rat) – 13050 - 14380 ppm (Rat) 4 h

Butane – – 658 mg/L (Rat) 4 h

Cyclohexane > 5000 mg/kg (Rat) > 2000 mg/kg (Rabbit) = 13.9 mg/L (Rat) 4 h

Decane – – >1369 ppm (Rat) h h 

72300 mg/m3 (Rat) 2 h

Ethylbenzene = 3500 mg/kg (Rat) = 15400 mg/kg (Rabbit) = 17.2 mg/L (Rat) 4 h

Heptane – = 3000 mg/kg (Rabbit) = 103 g/m3 (Rat) 4 h

Hexane = 25 g/kg (Rat) = 3000 mg/kg (Rabbit) = 48000 ppm (Rat) 4 h

Methylcyclohexane > 3200 mg/kg (Rat) – –

Naphtha, (petroleum), 
heavy, hydrotreated

= >6 g/kg  (Rat) – = 8500 mg/m3   (Rat)

Octane – – = 118 g/m3 (Rat) 4 h

= 25260 ppm (Rat) 4 h

o-Xylene = 3910 mg/kg (Rat) – –

Toluene 2.6 to 7.5 g/kg (Rat) 14.1 ml/kg (Rabbit) –
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Xylenes = 3500 mg/kg (Rat) > 4350 mg/kg (Rabbit)  
> 1700 mg/kg (Rabbit)

= 29.08 mg/L (Rat) 4 h

= 5000 ppm (Rat) 4 h

SYMPTOMS RELATED 
TO THE PHYSICAL, 
CHEMICAL AND 
TOXICOLOGICAL 
CHARACTERISTICS

Benzene •  Repeated or prolonged exposure to benzene at concentrations in excess of the TLV may 
cause serious injury to blood-forming organs. Significant chronic exposure to benzene vapor 
has been reported to produce various blood disorders ranging from anemia to certain forms 
of leukemia (cancer) in humans. Benzene produced tumors in rats and mice in lifetime chronic 
toxicity studies, but the response has not been consistent across species, strain, sex or route 
of exposure. Animal studies on benzene have demonstrated immune toxicity, chromosomal 
aberrations, testicular effects and alterations in reproductive cycles and embryo/fetotoxicity, 
but not teratogenicity.

Hexane •  This product may contain hexane at a level of >1.0%. Studies in laboratory animals have 
produced systemic toxicity in blood, spleen and lungs. Fetotoxicity has been observed 
at hexane concentrations that produced maternal toxicity. Long term exposure to high 
concentrations of hexane has been shown to cause testicular effects and nervous 
system damage.

Xylenes •  Gross overexposure or severe poisoning incidents in humans to xylenes has been reported 
to cause lung, liver, kidney, heart and brain damage as well as neurologic disturbances. 
Laboratory animals exposed to high dose of xylenes showed evidence of effects in the liver, 
kidneys, lungs, spleen, heart and adrenals, Exposure of pregnant rats, mice and rabbits during 
gestation to significant concentrations of xylenes produced maternal, fetal and developmental 
toxicity (skeletal retardation, cleft palate, and wavy ribs) generally at maternally toxic doses. 
These types of fetotoxic effects have been associated with maternal toxicity. Repeated 
inhalation of high xylene concentrations has shown impairment of performance abilities 
(behavioral tests) in animals and man. Xylenes produced a mild frequency hearing loss in rats 
subchronically exposed to high concentrations of xylenes.

Toluene Carcinogenicity: Exposure of rats and mice to toluene at concentrations ranging from 120-

1200 ppm for two years did not demonstrate evidence of carcinogenicity. Toluene has not been 
listed as a carcinogen by IARC.

Target Organs: Epidemiology studies suggest that chronic occupational overexposure to 
toluene may damage color vision. Subchronic and chronic inhalation studies with toluene 
produced kidney and liver damage, hearing loss and central nervous system (brain) damage in 
laboratory animals. Intentional misuse by deliberate inhalation of high concentrations of toluene 
has been shown to cause liver, kidney, and central nervous system damage, including hearing 
loss and visual disturbances.

Reproductive Toxicity: Exposure to toluene during pregnancy has demonstrated limited 
evidence of developmental toxicity in laboratory animals. Decreased fetal body weight and 
increased skeletal variations in both inhalation and oral studies, but only at doses that were 
maternally toxic. No fetal toxicity was seen at doses that were not maternally toxic.

Decreased sperm counts have been observed in male rats in the absence of a reduction in 
fertility. Toluene has been reported to cause mental or growth retardation in the children of 
solvent abusers who directly inhale toluene during pregnancy.

Ethylbenzene Carcinogenicity: Rats and mice exposed to 0, 75, 250, or 750 ppm ethyl benzene in a two year 
inhalation study demonstrated limited evidence of kidney, liver, and lung cancer. Ethyl benzene 
has been listed as a possible human carcinogen by IARC.

Target Organs: In rats and mice exposed to 0, 75, 250, or 750 ppm ethyl benzene in a two year 
inhalation study there was mild damage to the kidney (tubular hyperplasia), liver (eosinophilio 
foci, hypertrophy, necrosis), lung (alveolar epithelium metaplasia), thyroid (hyperplasia), thyroid 
(hyperplasia) and pituitary (hyperplasia). In animal models (particularly rats), ethyl benzene 
affects the auditory function mainly in the cochlear mid-frequency range and ototoxicity was 
observed after combined exposure to noise and ethyl benzene. There is no evidence of either 
ethyl benzene-induced hearing losses or ototoxicity with combined exposure to ethyl benzene 
and noise in workers.
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DELAYED AND 
IMMEDIATE EFFECTS 
AND ALSO CHRONIC 
EFFECTS FROM 
SHORT- AND LONG-
TERM EXPOSURE

Sensitization •  No information avai able

Mutagenic Effects •  May cause genetic defects

Carcinogenicity •  May cause cancer

CARCINOGENIC 
INFORMATION

CHEMICAL NAME ACGIH ACGIH SKIN* IARC NTP OSHA

Benzene A1 X Group 1 Known X

Fuels, diesel, No. 2 A3 X – – –

Ethylbenzene A3 – Group 2B Evidence X

Hexane – X – – –

Petroleum distillate 
(naphtha)

– – Group 3 – –

Toluene A4 – Group 3 Evidence –

o-Xylene A4 – Group 3 Evidence –

Xylenes A4 – Group 3 Evidence –

*ACGIH Skin designation refers to the potential significant contribution of overall exposure by cutaneous route, including mucous membranes and eyes, 
from airborne exposure to gases, vapor, or liquid OR by direct skin contact.

REPRODUCTIVE 
TOXICITY

•  Suspected of damaging fertility or the unborn child.

STOT—SINGLE 
EXPOSURE

• May cause drowsiness and dizziness.

STOT—REPEATED 
EXPOSURE

•  Causes damage to organs through prolonged or repeated exposure.

ASPIRATION HAZARD May be fatal if swallowed and enters airways Risk of serious damage to the lungs (by aspiration).

Section 12: Ecological Information

ECOTOXICITY

CHEMICAL NAME TOXICITY TO ALGAE TOXICITY TO FISH DAPHNIA MAGNA 
(WATER FLEA)

OTHER TOXICITY

1,2,4-Trimethylbenzene – LC50 96 h: 7.72 mg/L

(Pimephales promelas)

EC50 48h: 30 mmol/cu  
(Daphnia magna)

LC50 24h: 100 mmol/cu 
Artemia salina (Brine Shrimp)
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ECOTOXICITY

CHEMICAL NAME TOXICITY TO ALGAE TOXICITY TO FISH DAPHNIA MAGNA 
(WATER FLEA)

OTHER TOXICITY

Benzene EC50 72 h: = 29 mg/L

(Pseudokirchneriella 
subcapitata)

LC50 96 h: 10.7 - 14.7 mg/L flow-
through (Pimephales promelas)

LC50 96 h: = 5.3 mg/L flow-
through (Oncorhynchus mykiss)

LC50 96 h: = 22.49 mg/L static 
(Lepomis macrochirus)

LC50 96 h: = 28.6 mg/L static 
(Poecilia reticulata) 

LC50 96 h: 22330 - 41160 µg/L 
static (Pimephales promelas) 

LC50 96 h: 70000 - 142000 µg/L 
static (Lepomis macrochirus)

EC50 48 h: 8.76 - 15.6 mg/L Static 
(Daphnia magna)

EC50 48 h: = 10 mg/L  
(Daphnia magna)

–

Cyclohexane EC50 72 h: > 500 mg/L 
(Desmodesmus subspicatus)

LC50 96 h: 3.96 - 5.18 mg/L flow-
through (Pimephales promelas)

LC50 96 h: 23.03 - 42.07 mg/L 
static (Pimephales promelas)

LC50 96 h: 24.99 - 44.69 mg/L 
static (Lepomis macrochirus)

LC50 96 h: 48.87 - 68.76 mg/L 
static (Poecilia reticulata)

EC50 24 h: > 400 mg/L  
(Daphnia magna

EC50 = 85.5 mg/L 5 min 
EC50 = 93 mg/L 10 min 
(Microorganisms)

Decane EC50 24 h: = 0.043 mg/L

(Chlorella vulgaris)

– EC50 48 h: >90-280 mg/L 

(Daphnia magna)

–

Distillates (petroleum), 
hydrotreated middle

– LC50 96h : 35 mg/L

(Pimephales promelas) 

LC50 96h: >10000 mg/L

(Pimephales promelas)

– –

Ethylbenzene EC50 72 h: = 4.6 mg/L 
(Pseudokirchneriella 
subcapitata) 

EC50 96 h: > 438 mg/L 
(Pseudokirchneriella 
subcapitata) 

EC50 72 h: 2.6 - 11.3 mg/L static  
(Pseudokirchneriella 
subcapitata) 

EC50 96 h: 1.7 - 7.6 mg/L static  
(Pseudokirchneriella 
subcapitata) 

EC50 72 h: = 11 mg/L 
(Pseudokirchneriella 
subcapitata)

LC50 96 h: 11.0 - 18.0 mg/L static 
(Oncorhynchus mykiss) 

LC50 96 h: = 4.2 mg/L semi-
static (Oncorhynchus mykiss) 

LC50 96 h: 7.55 - 11 mg/L flow-
through (Pimephales promelas) 

LC50 96 h: = 32 mg/L static 
(Lepomis macrochirus) 

LC50 96 h: 9.1 - 15.6 mg/L static 
(Pimephales promelas) 

LC50 96 h: = 9.6 mg/L static 
(Poecilia reticulata)

EC50 48 h: 1.8 - 2.4 mg/L 
(Daphnia magna)

EC50 = 9.68 mg/L 30 min  
EC50 = 96mg/L 24 h 
(Microorganisms)

Fuels, diesel, No. 2 – LC50 96 h: = 35 mg/L 
(Pimephales promelas)

– –

Gas Oils, Petroleum, 
Hydrodesulfurized

LC50 96 h: = 35 mg/L 
(Pimephales promelas)

– LC50 96 h: < 1.00 ppm 
(Diatomus forbesi)

–

Heptane – LC50 96 h: = 375.0 mg/L  
(Cichlid fish)

EC50 24 h: > 10 mg/L  
(Daphnia magna)

–
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ECOTOXICITY

CHEMICAL NAME TOXICITY TO ALGAE TOXICITY TO FISH DAPHNIA MAGNA 
(WATER FLEA)

OTHER TOXICITY

Hexane – LC50 96 h: 2.1 - 2.98 mg/L  
flow-through  
(Pimephales promelas)

EC50 24 h: > 1000 mg/L 
(Daphnia magna)

–

Methylcyclohexane – LC50 96hr: 72.0 mg/l  
(Golden Shiner)

– –

Naphtha (petroleum), 
hydrotreated light

– – LC50 96 h: = 2.6 mg/L 
(Chaetogammarus marinus)

–

Naphtha, (petroleum), 
heavy, hydrotreated

– LC50 96 h: = 2200 mg/L 
(Pimephales promelas)

LC50 96 h: = 2.6 mg/L

(Chaetogammarus marinus)

–

Octane – – EC50 48 h: = 0.38 mg/L  
(water flea) 

EC50 48 h: = 0.02856 mg/L 
(Daphnia magna)

EC50 = 890 mg/L 30 min 
(Microorganisms) 

EC50 <1.67hr: 120 µg/l  
Mytilus edulis  
(Common Bay Mussel)

o-Xylene EC50 24 h: = 55000 ug/L 
(Chlorella vulgaris)

– – LC50 96h: 1.3 ppm

Crangon franciscorum 
(Shrimp)

Petroleum distillate 
(naphtha)

– LC50: 258 mg/L  
Salmo gairdneri 96 h static

EC50 48 h: < 0.26 mg/L 
Static (Daphnia magna) 

EC50 24 h: = 36 mg/L 
(Daphnia magna)

–

Toluene EC50: >433 mg/L 
Pseudokirchneriella subcapitata 
96 h 

EC50: 12.5 mg/L 
Pseudokirchneriella subcapitata 
72 h static

LC50: 15.22 - 19.05 mg/L 
Pimephales promelas  
96 h flow-through 

LC50: 12.6 mg/L  
Pimephales promelas 96 h static

LC50: 5.89 - 7.81 mg/L 
Oncorhynchus mykiss  
96 h flow-through

LC50: 14.1 - 17.16 mg/L 
Oncorhynchus mykiss  
96 h static

LC50: 5.8 mg/L  
Oncorhynchus mykiss  
96 h semi-static

LC50: 11.0-15.0 mg/L  
Lepomis macrochirus  
96 h static

LC50: 54 mg/L Oryzias latipes  
96 h static 

LC50: 28.2 mg/L  
Poecilia reticulata  
96 h semi-static

LC50: 50.87-70.34 mg/L 
Poecilia reticulata 96 h static

EC50 48 h: 5.46 - 9.83 mg/L 
Static (Daphnia magna) 

EC50 48 h: = 11.5 mg/L  
(Daphnia magna)

EC50 = 19.7 mg/L 30 min 
(Microorganisms)
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ECOTOXICITY

CHEMICAL NAME TOXICITY TO ALGAE TOXICITY TO FISH DAPHNIA MAGNA 
(WATER FLEA)

OTHER TOXICITY

Xylenes EC50 72 h: = 11 mg/L 
(Pseudokirchneriella 
subcapitata)

LC50 96 h: = 13.4 mg/L flow-
through (Pimephales promelas)

LC50 96 h: 2.661 - 4.093 mg/L 
static (Oncorhynchus mykiss)

LC50 96 h: 13.5 - 17.3 mg/L 
(Oncorhynchus mykiss) 

LC50 96 h: 13.1 - 16.5 mg/L  
flow-through  
(Lepomis macrochirus)

EC50 48 h: = 3.82 mg/L  
(water flea) 

LC50 48 h: = 0.6 mg/L 
(Gammarus lacustris)

–

PERSISTENCE AND 
DEGRADABILITY

•  No information available

BIOACCUMULATIVE 
POTENTIAL

CHEMICAL LOG POW

1,2,4- Trimethylbenzene 3.78

Benzene 1.83

Butane 2.89

Cyclohexane 3.44

Decane 5.1

Ethylbenzene 3.118

Heptane 4.66

Hexane 3.90

Methylcyclohexane 3.61

Octane 5.18

o- Xylene 3.12

Toluene 2.65

Xylene 2.77- 3.15

MOBILITY IN SOIL CHEMICAL EXPECTED SOIL MOBILITY

1,2,4- Trimethylbenzene Low

Benzene High

Butane Low

Cyclohexane Moderate

Decane Immobile

Ethylbenzene Low

Heptane Moderate

Hexane High

REDACTED SUBMITTAL-PUBLIC COPY



Enbridge Pipelines Inc. Page 16 of 22Safety Data Sheet:  Petroleum Crude Oil—Light Synthetic
Revision date: 5/13/2015

Octane Immobile

o- Xylene Very High to Moderate

Petroleum distillate (naptha) High

Toluene High to Moderate

Xylene Very High to Moderate

OTHER ADVERSE 
EFFECTS

•  No information available

Section 13: Disposal Considerations

WASTE TREATMENT 
METHODS

Product Waste •  This product, if it must be discarded, may meet the criteria of a hazardous waste as defined 
by US EPA RCRA (40 CFR 261), Environment Canada, or other State, Provincial, and local 
regulations. If this product is classified as a hazardous waste, federal law requires disposal 
at a licensed hazardous waste disposal facility.

•  This product could also contain benzene at >0.5 ppm and could exhibit the characteristic 
of “toxicity” (D018) as determined by the toxicity characteristic leaching procedure (TCLP).

•  This material could become a hazardous waste if mixed or contaminated with a hazardous 
waste or other substance(s).

•  It is the responsibility of the user to consult federal, state and local waste regulations to 
determine appropriate disposal options.

Packaging Waste •  Container contents should be completely used and containers should be emptied prior 
to discard.

•  Container could be considered a RCRA hazardous waste and must be disposed of 
with care and in full compliance with federal, state and local regulations.

•  Larger empty containers, such as drums, should be returned to the distributor or to 
a drum re-conditioner.

•  To assure proper disposal of smaller empty containers, consult with state and local 
regulations and disposal authorities.

Section 14: Transport Information

**CHART NAME** UN  
NUMBER

PROPER  
SHIPPING NAME

TRANSPORT  
HAZARD CLASS

PACKING  
GROUP

ENVIRONMENTAL 
HAZARD

DOT UN1268 Petroleum Distillate, N.O.S. 3 I Emergency response 
guide number: 128

TDG UN1268 Petroleum Distillate, N.O.S. 3 I –

IMO/IMDG UN1268 Petroleum Distillate, N.O.S. 3 I EmS No. F-E, S-E

IATA/ICAO UN1268 Petroleum Distillate, N.O.S. 3 I ERG Code 3L

SPECIAL RECAUTIONS  
FOR USER

• None
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Section 15: Regulatory Information

U.S.—CERCLA/SARA

 HAZARDOUS 
SUBSTANCES AND 
THEIR REPORTABLE 
QUANTITIES

COMPONENT CAS # AMOUNT

1,2,4-Trimethylbenzene 95-63-6 Not Listed

Benzene 71-43-2 10 lb final RQ; 4.54 kg final RQ

Butane 106-97-8 Not Listed

Cyclohexane 110-82-7 1000 lb final RQ; 454 kg final RQ

Decane 124-18-5 Not Listed

Distillates (petroleum), 
hydrotreated middle

64742-46-7 Not Listed

Ethylbenzene 100-41-4 1000 lb final RQ; 454 kg final RQ

Fuels, diesel, No. 2 68476-34-6 Not Listed

Gas Oils, Petroleum, 
Hydrodesulfurized

64742-79-6 Not Listed

Heptane 142-82-5 Not Listed

Hexane 110-54-3 5000 lb final RQ; 2270 kg final RQ

Methylcyclohexane 108-87-2 Not Listed

Naphtha (petroleum), 
hydrotreated light

64742-49-0 Not Listed

Naphtha, (petroleum), 
heavy, hydrotreated

64742-48-9 Not Listed

Octane 111-65-9 Not Listed

o-Xylene 95-47-6 1000 lb final RQ; 454 kg final RQ

Petroleum distillate 
(naphtha)

8002-05-9 Not Listed

Toluene 108-88-3 1000 lb final RQ; 454 kg final RQ

Xylene 1330-20-7 100 lb final RQ; 45.4 kg final RQ
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U.S.—CWA  
(CLEAN WATER ACT)— 
REPORTABLE 
QUANTITIES OF 
DESIGNATED 
HAZARDOUS 
SUBSTANCES

COMPONENT CAS # AMOUNT

1,2,4-Trimethylbenzene 95-63-6 Not Listed

Benzene 71-43-2 10 lb RQ

Butane 106-97-8 Not Listed

Cyclohexane 110-82-7 1000 lb RQ

Decane 124-18-5 Not Listed

Distillates (petroleum), 
hydrotreated middle

64742-46-7 Not Listed

Ethylbenzene 100-41-4 1000 lb RQ

Fuels, diesel, No. 2 68476-34-6 Not Listed

Gas Oils, Petroleum, 
Hydrodesulfurized

64742-79-6 Not Listed

Heptane 142-82-5 Not Listed

Hexane 110-54-3 Not Listed

Methylcyclohexane 108-87-2 Not Listed

Naphtha (petroleum), 
hydrotreated light

64742-49-0 Not Listed

Naphtha, (petroleum), 
heavy, hydrotreated

64742-48-9 Not Listed

Octane 111-65-9 Not Listed

o-Xylene 95-47-6 Not Listed

Petroleum distillate 
(naphtha)

8002-05-9 Not Listed

Toluene 108-88-3 1000 lb RQ

Xylene 1330-20-7 100 lb RQ

U.S.—CWA  
(CLEAN WATER ACT)— 
 HAZARDOUS 
SUBSTANCES

COMPONENT CAS # LISTED

1,2,4-Trimethylbenzene 95-63-6 Not Listed

Benzene 71-43-2 X

Butane 106-97-8 Not Listed

Cyclohexane 110-82-7 X

Decane 124-18-5 Not Listed

Distillates (petroleum), 
hydrotreated middle

64742-46-7 Not Listed
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Ethylbenzene 100-41-4 X

Fuels, diesel, No. 2 68476-34-6 Not Listed

Gas Oils, Petroleum, 
Hydrodesulfurized

64742-79-6 Not Listed

Heptane 142-82-5 Not Listed

Hexane 110-54-3 Not Listed

Methylcyclohexane 108-87-2 Not Listed

Naphtha (petroleum), 
hydrotreated light

64742-49-0 Not Listed

Naphtha, (petroleum), 
heavy, hydrotreated

64742-48-9 Not Listed

Octane 111-65-9 Not Listed

o-Xylene 95-47-6 X

Petroleum distillate 
(naphtha)

8002-05-9 Not Listed

Toluene 108-88-3 X 

Xylene 1330-20-7 X

 X= The component is listed

U.S.—CWA  
(CLEAN WATER ACT)— 
PRIORITY 
POLLUTANTS

COMPONENT CAS # LISTED

1,2,4-Trimethylbenzene 95-63-6 Not Listed

Benzene 71-43-2 X

Butane 106-97-8 Not Listed

Cyclohexane 110-82-7 Not Listed

Decane 124-18-5 Not Listed

Distillates (petroleum), 
hydrotreated middle

64742-46-7 Not Listed

Ethylbenzene 100-41-4 X

Fuels, diesel, No. 2 68476-34-6 Not Listed

Gas Oils, Petroleum, 
Hydrodesulfurized

64742-79-6 Not Listed

Heptane 142-82-5 Not Listed

Hexane 110-54-3 Not Listed

Methylcyclohexane 108-87-2 Not Listed
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Naphtha (petro eum), 
hydrotreated light

64742-49-0 Not Listed

Naphtha, (petroleum), 
heavy, hydrotreated

64742-48-9 Not Listed

Octane 111-65-9 Not Listed

o-Xylene 95-47-6 Not Listed

Petroleum distillate 
(naphtha)

8002-05-9 Not Listed

Toluene 108-88-3 X 

Xylene 1330-20-7 Not Listed

 X= The component is listed

CANADA-WHMIS—
CLASSIFICATIONS 
OF SUBSTANCES

COMPONENT CAS # CLASSIFICATION

1,2,4-Trimethylbenzene 95-63-6 B3

Benzene 71-43-2 B2, D2A, D2B

Butane 106-97-8 A, B1

Cyclohexane 110-82-7 B2, D2B

Decane 124-18-5 B3, D2B

Distillates (petroleum), 
hydrotreated middle

64742-46-7 Uncontrolled product according to  
WHMIS classification criteria

Ethylbenzene 100-41-4 B2, D2A, D2B

Fuels, diesel, No. 2 68476-34-6 Not Listed

Gas Oils, Petroleum, 
Hydrodesulfurized

64742-79-6 Not Listed

Heptane 142-82-5 B2, D2B

Hexane 110-54-3 B2, D2A, D2B

Methylcyclohexane 108-87-2 B2

Naphtha (petroleum), 
hydrotreated light

64742-49-0 Not Listed

Naphtha, (petroleum), 
heavy, hydrotreated

64742-48-9 B3

Octane 111-65-9 B2, D2B

o-Xylene 95-47-6 B2, D2B
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Petroleum disti late 
(naphtha)

8002-05-9 B2

Toluene 108-88-3 B2, D2A, D2B

Xylene 1330-20-7 B2, D2A, D2B

X= The component is listed

CANADA—COUNCIL 
OF MINISTERS OF  
THE ENVIRONMENT—
WATER QUALITY 
GUIDELINES FOR 
FRESHWATER 
AQUATIC LIFE

COMPONENT CAS # AMOUNT

Ethylbenzene 100-41-4 90 μg/L

Toluene 108-88-3 2.0 μg/L

Benzene 71-43-2 370 μg/L

CANADA—COUNCIL 
OF MINISTERS OF 
THE ENVIRONMENT— 
WATER QUALITY 
GUIDELINES FOR 
MARINE AQUATIC LIFE

COMPONENT CAS # AMOUNT

Ethylbenzene 100-41-4 25 μg/L

Toluene 108-88-3 215 μg/L

Benzene 71-43-2 110 μg/L

CANADA—
ENVIRONMENTAL 
EMERGENCIES

COMPONENT CAS # LISTED

1,2,4-Trimethylbenzene 95-63-6 Not Listed

Benzene 71-43-2 X

Butane 106-97-8 X

Cyclohexane 110-82-7 X

Decane 124-18-5 Not Listed

Distillates (petroleum), 
hydrotreated middle

64742-46-7 Not Listed

Ethylbenzene 100-41-4 X

Fuels, diesel, No. 2 68476-34-6 Not Listed

Gas Oils, Petroleum, 
Hydrodesulfurized

64742-79-6 Not Listed

Heptane 142-82-5 Not Listed

Hexane 110-54-3 Not Listed

Methylcyclohexane 108-87-2  Not Listed

Naphtha (petroleum), 
hydrotreated light

64742-49-0 Not Listed

Naphtha, (petroleum), 
heavy, hydrotreated

64742-48-9 Not Listed
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LABEL ELEMENTS Signal Word Danger

Hazard Pictograms

Hazard Statements •  Causes skin irritation.

•  Causes serious eye irritation.

•  May cause genetic defects.

•  May cause cancer.

•  Suspected of damaging fertility or the unborn child.

•  May cause respiratory irritation.

•  Causes damage to organs through prolonged or repeated exposure.

•  May be fatal if swallowed and enters airways.

•  Extremely flammable liquid and vapor.

• May cause drowsiness or dizziness.

PRECAUTIONARY 
STATEMENTS

Prevention •  Wash face, hands and any exposed skin thoroughly after handling.

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

•  Obtain special instructions before use.

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

•  Use personal protective equipment as required.

•  Do not breathe dust/fume/gas/mist/vapors/spray.

•  Use only outdoors or in a well-ventilated area.

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

•  Keep away from heat/sparks/open flames/hot surfaces.

•  Keep container tightly closed.

•  No smoking.

•  Ground/bond container and receiving equipment.

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

•  Use only non-sparking tools.

•  Take precautionary measures against static discharge.

•  In case of inadequate ventilation wear respiratory protection.

Response •  IF EXPOSED or concerned: Get medical advice/attention.

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

•  Call a POISON CENTER or doctor/physician if you feel unwell.

•  IF SWALLOWED: Immediately call a POISON CENTER or doctor/physician.

•  Do NOT induce vomiting.

•  IF ON SKIN (or hair): Remove/Take off immediately all contaminated clothing. Rinse skin 
with water/shower and soap.

•  In case of fire: Use CO
2

, dry chemical, or foam for extinction.

•  IF IN EYES: Rinse cautiously with water for several minutes. Remove contact lenses, if 
present and easy to do. Continue rinsing.

• If SKIN irritation occurs: Get medical advice/attention. 

• If EYE irritation persists: Get medical advice/attention.

Storage/Disposal •  Store locked up and keep cool.

•  Store in a well-ventilated place. Keep container tightly closed.

•  Dispose of content and/or container in accordance with local, regional, national, and/or 
international regulations.

OTHER  
INFORMATION

•  Under United States Regulations (29 CFR 1910.1200 - Hazard Communication Standard), this product is 
considered hazardous. 

•  Very toxic to aquatic life with long lasting effects.
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Section 3: Composition/Information on Ingredients

COMPONENT NAME CAS NUMBER PERCENTAGE (%)* NOTES

1,2,4-Trimethylbenzene 95-63-6 0-5

2-Methylbutane (In Liquid form) 78-78-4 0-10

Benzene 71-43-2 0-10

Benzene, trimethyl- 25551-13-7 0-1

Butane 106-97-8 0-7

Cyclohexane 110-82-7 0-5

Cyclopentane 287-92-3 0-5

Decane 124-18-5 0-7

Ethane 74-84-0 0-60

Ethylbenzene 100-41-4 0-5

Heptane 142-82-5 0-20

Hexane 110-54-3 0-30

Hydrogen Sulfide 7783-06-4 0-1

Isobutane 75-28-5 0-5

Methylcyclohexane 108-87-2 0-10

Methylcyclopentane 96-37-7 0-6

Naphtha (oil sand), Hydrotreated 128683-33-0 0-100

Natural gas condensate 68919-39-1 0-100

Natural gas condensates (petroleum) 64741-47-5 0-100

Nonane 111-84-2 0-10

Octane 111-65-9 0-15

Pentane 109-66-0 0-70

Propane 74-98-6 0-60

Toluene 108-88-3 0-10

Xylene 1330-20-7 0-10

*Values do not reflect absolute minimums and maximums; those values may vary from time to time.
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Section 4: First Aid Measures

DESCRIPTION 
OF NECESSARY 
MEASURES

Inhalation •  IF INHALED: Remove victim to fresh air and keep at rest in a position comfortable for 
breathing. If irritation persists: Get medical advice/attention.

Skin •  IF ON SKIN: Wash with plenty of soap and water. If skin irritation occurs: Get medical 
advice/attention. Take off contaminated clothing and wash before reuse.

Eye •  IF IN EYES: Rinse cautiously with water for several minutes. Remove contact lenses,  
if present and easy to do. Continue rinsing. If eye irritation persists: Get medical advice/
attention.

Ingestion •  Do NOT induce vomiting. Call a physician or poison control center.

•  Aspiration hazard if swallowed—can enter lungs and cause damage.

MOST IMPORTANT 
SYMPTOMS AND 
EFFECTS, BOTH 
ACUTE AND DELAYED

Refer to Section 11 - 
Toxicological Information

INDICATION OF 
IMMEDIATE MEDICAL 
ATTENTION AND 
SPECIAL TREATMENT 
NEEDED, IF 
NECESSARY

Note to the Physician •  Aspiration hazard. Symptoms may be delayed.

•  Epinephrine and other sympathomimetic drugs may initiate cardiac arrhythmias in persons 
exposed to high concentrations of this material (e.g., in enclosed spaces or with deliberate 
abuse). The use of other drugs with less arrhythmogenic potential should be considered. 
If sympathomimetic drugs are administered, observe for development of cardiac 
arrhythmias.

•  Ensure that medical personnel are aware of the material(s) involved, take precautions to 
protect themselves and prevent spread of contamination.

Section 5: Fire Fighting Measures

EXTINGUISHING 
MEDIA

Suitable  
Extinguishing Media

•  SMALL FIRES: Dry chemical, CO
2

, water spray or regular foam.

•  LARGE FIRE: Water spray, fog or regular foam.

Unsuitable  
Extinguishing Media

•  CAUTION: Use of water spray when fighting fire may be inefficient.

•  Do not use straight streams.

FIREFIGHTING 
PROCEDURES

•  FIRE INVOLVING TANKS OR CAR/TRAILER LOADS: Withdraw immediately in case of rising sound from venting safety 
devices or discoloration of tank.

•  FIRE INVOLVING TANKS OR CAR/TRAILER LOADS: If impossible to extinguish, protect surroundings and allow fire to 
burn itself out.

•  Stay upwind.

•  Ventilate closed spaces before entering.

•  Fire fighters should wear complete protective clothing including self-contained breathing apparatus.

•  FIRE: If tank, rail car or tank truck is involved in a fire, ISOLATE for 1600 meters (1 mile) in all directions; also, consider initial 
evacuation for 1600 meters (1 mile) in all directions.

•  FIRE: When a large quantity of this material is involved in a major fire, consider an initial evacuation distance of 300 meters 
(1000 feet) in all directions.

•  Move containers from fire area if you can do it without risk.
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•  LARGE FIRES: Use water spray or fog; do not use straight streams.

•  LARGE FIRES: If insufficient water supply: knock down vapors only. If this is impossible, withdraw from area and let fire burn.

•  LARGE FIRES: Flood fire area with large quantities of water, while knocking down vapors with water fog.

SPECIAL HAZARDS 
ARISING FROM THE 
SUBSTANCE OR 
MIXTURE

•  Vapors may travel to source of ignition and flash back.

•  Air/vapor mixtures may explode when ignited.

•  Vapors may accumulate in confined areas (basement, tanks, hopper/tank cars etc.).

•  Will be easily ignited by heat, sparks or flames.

•  Runoff to sewer may create fire or explosion hazard.

•  Vapor explosion hazard indoors, outdoors or in sewers.

•  MAY EXPLODE AND THROW FRAGMENTS 1600 meters (1 MILE) OR MORE IF FIRE REACHES CARGO.

•  May create vapor/air explosion hazard indoors, outdoors or in sewers.

•  Most vapors are heavier than air. They will spread along ground and collect in low or confined areas (sewers, 
basements, tanks).

EXPLOSION DATA Hazardous  
Combustion Products

•  Carbon monoxide. Carbon dioxide (CO
2

). Nitrogen oxides (NOx). Oxides of sulfur.

•  Aldehydes, aromatic and other hydrocarbons.

Sensitivity to  
Mechanical Impact

•  None.

Sensitivity to  
Static Discharge

•  Yes.

PROTECTIVE 
EQUIPMENT AND 
PRECAUTIONS FOR 
FIREFIGHTERS

•  As in any fire, wear self-contained breathing apparatus pressure-demand, MSHA/NIOSH (approved or equivalent) and full 
protective gear.

•  Water spray is recommended to cool or protect exposed materials or structures. Water may be ineffective for 
extinguishment, unless used under favorable conditions by experienced firefighters.

•  Carbon dioxide can displace oxygen. Use caution when applying carbon dioxide in confined spaces.

•  Water spray may be useful in minimizing or dispersing vapors.

•  Long-duration fires involving diluent stored in tanks may result in a boilover.

•  For fires beyond the incipient stage, emergency responders in the immediate hazard area should wear bunker gear.

Section 6: Accidental Release Measures

PERSONAL 
PRECAUTIONS, 
PROTECTIVE 
EQUIPMENT AND 
EMERGENCY 
PROCEDURES

Personal Precautions •  Evacuate personnel to safe areas.

•  Remove all sources of ignition.

•  Deny entry to unauthorized and unprotected personnel.

•  Use personal protective equipment.

•  Avoid contact with skin, eyes and clothing.

•  Stop leak if you can do it without risk.

•  Keep people away from and upwind of spill/leak.

•  Do not touch damaged containers or spilled material unless wearing appropriate  
protective clothing.

 •  Ventilate enclosed areas.

•  Do not walk through spilled material.

Protective Equipment •  Wear appropriate breathing apparatus (if applicable) and protective clothing.
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Emergency Procedures •  ELIMINATE all ignition sources (no smoking, flares, sparks or flames in immediate area) 
Keep unauthorized personnel away. Evacuate area. Keep out of low areas. Stop leak if you 
can do it without risk.

•  Report spills to local or federal authorities as appropriate or required.

ENVIRONMENTAL 
PRECAUTIONS

•  Avoid run off to waterways and sewers. Do NOT wash away into sewer. Prevent entry into waterways, sewers, basements or 
confined areas. Runoff from fire control may cause pollution.

METHODS AND 
MATERIAL FOR 
CONTAINMENT 
AND CLEANING UP

Methods for Containment •  Stop leak if you can do it without risk.

•  Contain and recover liquid when possible.

•  A vapor suppressing foam may be used to reduce vapors.

•  Dike far ahead of spill; use dry sand to contain the flow of material; contain water spills 
by booming.

•  Use water spray to reduce vapors or divert vapor cloud drift.

•  A fine water spray remotely directed to the edge of the spill pool can be used to direct and 
maintain a hot flare fire which will burn the spilled material in a controlled manner.

Methods for Cleaning Up •  Clean up spill immediately.

•  LARGE SPILLS: DO NOT CLEAN-UP OR DISPOSE OF, EXCEPT UNDER SUPERVISION 
OF A SPECIALIST.

•  SMALL LIQUID SPILLS: Use a non-combustible material like vermiculite or sand to soak up 
the product and place into a container for later disposal.

•  Use appropriate Personal Protective Equipment (PPE).

•  Use clean non-sparking tools to collect absorbed material.

•  Vacuum spilled material.

•  Try to work upwind of spill.

•  All equipment used when handling the product must be grounded.

•  Recover and return free product to proper containers

•  Use suitable absorbent materials such as vermiculite, sands, soil, or clay to clean up 
residual liquids.

•  Do not place spilled materials back in the original container.

•  Do not flush to sewer or allow to enter waterways.

Section 7: Handling and Storage

PRECAUTIONS FOR 
SAFE HANDLING

Handling •  All equipment used when handling the product must be grounded. Avoid contact with heat 
and ignition sources and oxidizers. Do not breathe (dust, vapor or spray mist). Do not use in 
areas without adequate ventilation. Do not use sparking tools. Keep away from heat, sparks, 
and flame. No open flames, no sparks and no smoking. Use only with adequate ventilation. 
Do not use or store near heat or open flame. Keep away from fire, sparks and heated 
surfaces.

•  The use of explosion-proof equipment is recommended and may be required (see 
appropriate fire codes).

•  The use of appropriate respiratory protection is advised when concentrations exceed any 
established exposure limits.

•  Take precautionary measures against static discharges.

REDACTED SUBMITTAL-PUBLIC COPY



Enbridge Pipelines Inc. Page 7 of 25Safety Data Sheet:  Petroleum Crude Oil—Condensate
Revision date: 5/8/2015

Handling •  Do not cut drill, grind or weld on empty containers since they may contain explosive residues.

•  Stay upwind and vent open hatches before uploading.

•  Avoid contact with skin, eyes and clothing.

•  Exercise good personal hygiene including removal of soiled clothing and prompt washing 
with soap and water.

•  Wear personal protective equipment.

•  Remove and wash contaminated clothing before re-use.

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

•  Do not take internally.

•  Wash thoroughly after handling.

•  Empty containers pose a potential fire and explosion hazard.

CONDITIONS FOR 
SAFE STORAGE, 
INCLUDING ANY 
INCOMPATIBILITIES

Storage •  Ventilate enclosed areas.

•  Store in a well-ventilated place.

•  Keep container tightly closed.

•  Store locked up.

•  Avoid shock, impact, friction, and rough handling. Do not use sparking tools.

•  Store in a cool/low-temperature, well-ventilated place away from heat and ignition sources.

•  Keep away from sources of ignition.

•  No Smoking.

•  Do not enter confined spaces such as tanks or pits without following proper entry 
procedures.

•  Store in properly closed containers that are appropriately labeled and in a cool well- 
ventilated area.

•  Harmful concentrations of hydrogen sulfide (H
2

S) gas can accumulate in excavations and 
low-lying areas as well as the vapor space of storage and bulk transport compartments.

•  Keep away from open flames, hot surfaces and sources of ignition.

•  Keep product and empty container away from heat and sources of ignition.

•  Storage containers should be grounded and bonded.

•  Fixed storage containers, transfer containers and associated equipment should be 
grounded and bonded to prevent accumulation of static charge.

•  Store away from incompatible materials.

Incompatible Products • Strong oxidizers such as nitrates, chlorates, peroxides, chlorine.

Section 8: Exposure Controls/Personal Protection

CONTROL 
PARAMETERS: 
EXPOSURE 
GUIDELINES

CHEMICAL NAME ACGIH OSHA NIOSH

1,2,4-Trimethylbenzene – – TWA 25 ppm

TWA 125 mg/m3

2-Methylbutane  
(In Liquid form)

TLV 1000 ppm – –

Benzene TLV 0.5 ppm

TLV 1.6 mg/m3

STEL 2.5 ppm

STEL 8 mg/m3

PEL 1 ppm

STEL 5 ppm

TWA 0.1 ppm

STEL 1 ppm

IDLH 500 ppm

Benzene, trimethyl- TLV 25 ppm – –
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Butane STEL 1000 ppm – TWA 800 ppm

TWA 1900 mg/m3

Cyclohexane TLV 100 ppm

TLV 334 mg/m3

PEL 300 ppm

PEL 1050 mg/m3

TWA 300 ppm

TWA 1050 mg/m3

IDLH 1300 ppm

Cyclopentane TLV 600 ppm – TWA 600 ppm

TWA 1720 mg/m3

Ethane TLV 1000 ppm – –

Ethylbenzene TLV 20 ppm

TLV 87 mg/m3

PEL 100 ppm

PEL 435 mg/m3

TWA 100 ppm

TWA 435 mg/m3

STEL 125 ppm

STEL 545 mg/m3

IDLH 800 ppm

Heptane TLV 400 ppm

TLV 1640 mg/m3

STEL 500 ppm

STEL 2000 mg/m3

PEL 500 ppm

PEL 2000 mg/m3

TWA 85 ppm

TWA 350 mg/m3

Ceiling 440 ppm

Ceiling 1800 mg/m3

IDLH 750 ppm

Hexane TLV 50 ppm

TLV 176 mg/m3

PEL 500 ppm

PEL 1800 mg/m3

TWA 50 ppm

TWA 180 mg/m3

IDLH 1100 ppm

Hydrogen sulfide TLV 1 ppm

TLV 1.4 mg/m3

STEL 5 ppm

STEL 7 mg/m3

Ceiling 20 ppm Ceiling 10 ppm

Ceiling 15 mg/m3

IDLH 100 ppm

Isobutane TWA 1000 ppm

Methylcyclohexane TLV 400 ppm

TLV 1610 mg/m3

PEL 500 ppm

PEL 2000 mg/m3

TWA 400 ppm

TWA 1600 mg/m3

IDLH 1200 ppm

Nonane TLV 200 ppm

TLV 1050 mg/m3

– TWA 200 ppm

TWA 1050 mg/m3

Octane TLV 300 ppm

TLV 1401 mg/m3

PEL 500 ppm

PEL 2350 mg/m3

TWA 75 ppm

TWA 350 mg/m3

Ceiling 385 ppm

Ceiling 1800 mg/m3

IDLH 1000 ppm

Pentane TLV 600 ppm

TLV 1770 mg/m3

PEL 1000 ppm

PEL 2950 mg/m3

TWA 120 ppm

TWA 350 mg/m3

Ceiling 610 ppm

Ceiling 1800 mg/m3

IDLH 1500 ppm
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Propane TLV 1000 ppm (listed under 
Aliphatic hydrocarbon gases: 
Alkane C1- 4)

TWA 1000 ppm

TWA 1800 mg/m3

TWA 1000 ppm

TWA 1800 mg/m3

Toluene TLV 20 ppm

TLV 75 mg/m3

PEL 200 ppm

STEL 300 mg/m3

TWA 100 ppm

TWA 375 mg/m3

STEL 150 ppm

STEL 560 mg/m3

IDLH 500 ppm

Xylenes TLV 100 ppm

TLV 434 mg/m3

STEL 150 ppm

STEL 651 mg/m3

PEL 100 ppm

PEL 435 mg/m3

TWA 100 ppm

TWA 435 mg/m3

STEL 150 ppm

STEL 655 mg/m3

IDLH 900 ppm

APPROPRIATE 
ENGINEERING 
CONTROLS

•  Adequate ventilation systems as needed to control concentrations of airborne contaminants below applicable threshold 
limit values. Prevent vapor build up by providing adequate ventilation during and after use. Use only appropriately classified 
electrical equipment.

INDIVIDUAL 
PROTECTION 
MEASURES

Eye and Face •  Wear face shield and eye protection.

Skin and Body •  The use of gloves (nitrile or neoprene) is advised to prevent skin contact and possible 
irritation.

•  Wear protective gloves/protective clothing/eye protection/face protection. Wear long 
sleeves and/or protective coveralls.

Respiratory •  Follow the OSHA respirator regulations found in 29 CFR 1910.134 or European Standard 
EN 149. Use a NIOSH/MSHA or European Standard EN 149 approved respirator if 
exposure limits are exceeded or symptoms are experienced.

General Hygiene Measures •  Handle in accordance with good industrial hygiene and safety practice.

Section 9: Physical and Chemical Properties

MATERIAL 
DESCRIPTION

Physical State Liquid Odor Petroleum like odor

Substance Type Mixture Odor Threshold No data available

Appearance Yellow/green to 
Brown/black liquid

PROPERTIES pH No data available Vapor Pressure No data available

Melting Point/ 
Freezing Point

No data available Vapor Density >1 Air=1

Boiling Point/ 
Boiling Range

-30 to 538°C

-22 to 1000.4°F

Relative Density No data available

REDACTED SUBMITTAL-PUBLIC COPY



Enbridge Pipelines Inc. Page 10 of 25Safety Data Sheet:  Petroleum Crude Oil—Condensate
Revision date: 5/8/2015

Flash Point >-40 °C

>-40 °F

Water Solubility Negligible

Evaporation Rate No data available PartitionCoefficient: 
n-octanol/water

No data available

Flammability (solid, gas) No data available Autoignition Temperature No data available

Upper Flammability Limit No data available Decomposition 
Temperature

No data available

Lower Flammability Limit No data available Specific Gravity No data available

Viscosity No data available

Section 10: Stability and Reactivity

REACTIVITY Chlorine Dioxide

CHEMICAL STABILITY Stable at 70 °F, 760 mm Hg pressure

POSSIBILITY OF HAZARDOUS REACTIONS None under normal processing

CONDITIONS TO AVOID Excessive heat, sources of ignition, sparks, open flames, and buildup of static electricity

INCOMPATIBLE MATERIALS Strong oxidizers such as nitrates, chlorates, peroxides, chlorine

HAZARDOUS DECOMPOSITION PRODUCTS Combustion produces carbon monoxide, aldehydes, sulfur dioxide, aromatic and 
other hydrocarbons

HAZARDOUS POLYMERIZATION Will not occur

Section 11: Toxicological Information

INFORMATION ON  
THE LIKELY ROUTES 
OF EXPOSURE

Inhalation •  May cause irritation of respiratory tract. May cause drowsiness and dizziness.

Eye Contact •  Causes serious eye irritation.

Skin Contact •  Causes skin irritation.

Ingestion •  Ingestion may cause gastrointestinal irritation, nausea, vomiting and diarrhea.

•  Potential for aspiration if swallowed.

•  Aspiration may cause pulmonary edema and pneumonitis.
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TOXICOLOGICAL DATA CHEMICAL NAME D50 ORAL LD50 DERMAL LC50 INHALATION

1,2,4-Trimethylbenzene 5 g/kg (Rat) – 18000 mg/m3 (Rat) 4h

2-Methylbutane  
(In Liquid form)

– – = 150,000 mg/m3   ( Rat ) 2 h

Benzene 1800 mg/kg  (Rat) – 13050 - 14380 ppm  ( Rat ) 4 h

Benzene, trimethyl- 8970 mg/kg  (Rat) – –

Butane – – 658 mg/L ( Rat ) 4 h

Cyclohexane > 5000 mg/kg  ( Rat ) > 2000 mg/kg ( Rabbit ) = 13.9 mg/L ( Rat ) 4 h

Cyclopentane 11400 mg/kg (Rat) – 72 g/m3 (Mouse)

Decane > 5000 mg/kg  (Rat) > 2000 mg/kg  ( Rat ) –

Ethylbenzene = 3500 mg/kg  (Rat) = 15400 mg/kg ( Rabbit ) = 17.2 mg/L ( Rat ) 4 h

Heptane – = 3000 mg/kg ( Rabbit ) = 103 g/m3 ( Rat ) 4 h

Hexane = 25 g/kg  (Rat) = 3000 mg/kg ( Rabbit ) = 48000 ppm ( Rat ) 4 h

Hydrogen sulfide – – = 444 ppm ( Rat )

Isobutane – – = 658,000 mg/m3   ( Rat ) 4 h

Methylcyclohexane > 3200 mg/kg  (Rat) – –

Natural gas condensates 
(petroleum)

– – = 600 mg/m3 (Rat )

Nonane – – = 3200 ppm  ( Rat ) 4 h

Octane – – = 118 g/m3 ( Rat ) 4 h

= 25260 ppm ( Rat ) 4 h

Pentane >2000 mg/kg ( Rat ) – 364 g/cu ( Rat ) 4 h

Propane – – >800000 ppm (Rat) 15 min

Hydrogen sulfide – – = 444 ppm ( Rat )

Toluene 2.6 to 7.5 g/kg ( Rat ) 14.1 ml/kg ( Rabbit ) –

Xylenes = 3500 mg/kg  ( Rat ) > 4350 mg/kg ( Rabbit )  
> 1700 mg/kg ( Rabbit )

= 29.08 mg/L ( Rat ) 4 h

= 5000 ppm  ( Rat ) 4 h

SYMPTOMS RELATED 
TO THE PHYSICAL, 
CHEMICAL AND 
TOXICOLOGICAL 
CHARACTERISTICS

Benzene •  Repeated or prolonged exposure to benzene at concentrations in excess of the TLV may 
cause serious injury to blood-forming organs. Significant chronic exposure to benzene vapor 
has been reported to produce various blood disorders ranging from anemia to certain forms 
of leukemia (cancer) in humans. Benzene produced tumors in rats and mice in lifetime chronic 
toxicity studies, but the response has not been consistent across species, strain, sex or route 
of exposure. Animal studies on benzene have demonstrated immune toxicity, chromosomal 
aberrations, testicular effects and alterations in reproductive cycles and embryo/fetotoxicity, 
but not teratogenicity.
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Ethylbenzene Carcinogenicity: Rats and mice exposed to 0, 75, 250, or 750 ppm ethyl benzene in a two year 
inhalation study demonstrated limited evidence of kidney, liver, and lung cancer. Ethyl benzene 
has been listed as a possible human carcinogen by IARC.

Target Organs: In rats and mice exposed to 0, 75, 250, or 750 ppm ethyl benzene in a two year 
inhalation study there was mild damage to the kidney (tubular hyperplasia), liver   (eosinophilio 
foci, hypertrophy, necrosis), lung (alveolar epithelium metaplasia), thyroid (hyperplasia), thyroid 
(hyperplasia) and pituitary (hyperplasia). In animal models (particularly rats), ethyl benzene 
affects the auditory function mainly in the cochlear mid-frequency range and ototoxicity was 
observed after combined exposure to noise and ethyl benzene. There is  no evidence of either 
ethyl benzene-induced hearing losses or ototoxicity with combined exposure to ethyl benzene 
and noise in workers.

Hexane •  This product may contain hexane at a level of >1.0%. Studies in laboratory animals have 
produced systemic toxicity in blood, spleen and lungs. Fetotoxicity has been observed 
at hexane concentrations that produced maternal toxicity. Long term exposure to high 
concentrations of hexane has been shown to cause testicular effects and nervous 
system damage.

 Hydrogen Sulfide Gas 
(H2S)

•  Toxic by inhalation. Prolonged breathing of 50-100 ppm H
2

S vapors can produce eye and 
respiratory tract irritation. Higher concentration (250-600 ppm) for 15-30 minutes can 
produce headache, dizziness, nervousness, nausea and pulmonary edema or bronchial 
pneumonia. Concentrations of >1000 ppm will cause immediate unconsciousness and death 
through respiratory paralysis. Rats and mice exposed to 80 ppm H

2
S, 6 hrs/day, 5 days/

week for 10 weeks, did not produce any toxicity except for irritation of nasal passages. H
2

S did 
not affect reproduction and development (birth defects or neurotoxicity) in rats exposed to 
concentrations of 75-80 ppm or 150 ppm H

2
S, respectively. Over the years a number of acute 

cases of H
2

S poisoning have been reported. Complete and rapid recovery is the general rule. 
However, if the exposure was sufficiently intense and sustained causing cerebral hypoxia (lack 
of oxygen to the brain), neurologic effects such as amnesia, intention tremors or brain damage 
are possible.

Toluene Carcinogenicity: Exposure of rats and mice to toluene at concentrations ranging from 120-

1200 ppm for two years did not demonstrate evidence of carcinogenicity. Toluene has not been 
listed as a carcinogen by IARC.

Target Organs: Epidemiology studies suggest that chronic occupational overexposure to 
toluene may damage color vision. Subchronic and chronic inhalation studies with toluene 
produced kidney and liver damage, hearing loss and central nervous system (brain) damage in 
laboratory animals. Intentional misuse by deliberate inhalation of high concentrations of toluene 
has been shown to cause liver, kidney, and central nervous system damage, including hearing 
loss and visual disturbances.

Reproductive Toxicity: Exposure to toluene during pregnancy has demonstrated limited 
evidence of developmental toxicity in laboratory animals. Decreased fetal body weight and 
increased skeletal variations in both inhalation and oral studies, but only at doses that were 
maternally toxic. No fetal toxicity was seen at doses that were not maternally toxic.

Decreased sperm counts have been observed in male rats in the absence of a reduction in 
fertility. Toluene has been reported to cause mental or growth retardation in the children of 
solvent abusers who directly inhale toluene during pregnancy.

Xylenes •  Gross overexposure or severe poisoning incidents in humans to xylenes has been reported 
to cause lung, liver, kidney, heart and brain damage as well as neurologic disturbances. 
Laboratory animals exposed to high dose of xylenes showed evidence of effects in the liver, 
kidneys, lungs, spleen, heart and adrenals, Exposure of pregnant rats, mice and rabbits during 
gestation to significant concentrations of xylenes produced maternal, fetal and developmental 
toxicity (skeletal retardation, cleft palate, and wavy ribs) generally at maternally toxic doses. 
These types of fetotoxic effects have been associated with maternal toxicity. Repeated 
inhalation of high xylene concentrations has shown impairment of performance abilities 
(behavioral tests) in animals and man. Xylenes produced a mild frequency hearing loss in rats 
subchronically exposed to high concentrations of xylenes.
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DELAYED AND 
IMMEDIATE EFFECTS 
AND ALSO CHRONIC 
EFFECTS FROM 
SHORT- AND LONG-
TERM EXPOSURE

Sensitization •  No information available

Mutagenic Effects •  May cause genetic defects

Carcinogenicity •  May cause cancer

CARCINOGENIC 
INFORMATION

CHEMICAL NAME ACGIH ACGIH SKIN* IARC NTP OSHA

Benzene A1 X Group 1 Known X

Ethylbenzene A3 – Group 2B Evidence X

Hexane – X – – –

Toluene A4 – Group 3 Evidence –

Xylenes A4 – Group 3 Evidence –

*ACGIH Skin designation refers to the potential significant contribution of overall exposure by cutaneous route, including mucous membranes and eyes, 
from airborne exposure to gases, vapor, or liquid OR by direct skin contact.

REPRODUCTIVE 
TOXICITY

•  Suspected of damaging fertility or the unborn child.

STOT—SINGLE 
EXPOSURE

• May cause drowsiness and dizziness.

STOT—REPEATED 
EXPOSURE

•  Causes damage to organs through prolonged or repeated exposure.

ASPIRATION HAZARD May be fatal if swallowed and enters airways Risk of serious damage to the lungs (by aspiration).

Section 12: Ecological Information

ECOTOXICITY

CHEMICAL NAME TOXICITY TO ALGAE TOXICITY TO FISH DAPHNIA MAGNA 
(WATER FLEA)

OTHER TOXICITY

1,2,4-Trimethylbenzene – LC50 96 h:  7.72 mg/L

(Pimephales promelas)

EC50 48h: 30 mmol/cu  
(Daphnia magna)

LC50 24h: 100 mmol/cu 
Artemia salina (Brine Shrimp)

2-Methylbutane  
(In Liquid form)

EC50 48 h: = 2.3 mg/L

(Daphnia magna)
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ECOTOXICITY

CHEMICAL NAME TOXICITY TO ALGAE TOXICITY TO FISH DAPHNIA MAGNA 
(WATER FLEA)

OTHER TOXICITY

Benzene EC50 72 h: = 29 mg/L

(Pseudokirchneriella 
subcapitata)

LC50 96 h: 10.7 - 14.7 mg/L flow-
through (Pimephales promelas)

LC50 96 h: = 5.3 mg/L flow-
through (Oncorhynchus mykiss)

LC50 96 h: = 22.49 mg/L static 
(Lepomis macrochirus)

LC50 96 h: = 28.6 mg/L static 
(Poecilia reticulata) 

LC50 96 h: 22330 - 41160 µg/L 
static (Pimephales promelas) 

LC50 96 h: 70000 - 142000 µg/L 
static (Lepomis macrochirus)

EC50 48 h: 8.76 - 15.6 mg/L Static 
(Daphnia magna)

EC50 48 h: = 10 mg/L  
(Daphnia magna)

–

Benzene, trimethyl- – – – LC50 24h: 7000 ug/L 
Palaemonetes pugio 
(Daggerblade grass shrimp)

Cyclohexane EC50 72 h: > 500 mg/L 
(Desmodesmus subspicatus)

LC50 96 h: 3.96 - 5.18 mg/L flow-
through (Pimephales promelas)

LC50 96 h: 23.03 - 42.07 mg/L 
static (Pimephales promelas)

LC50 96 h: 24.99 - 44.69 mg/L 
static (Lepomis macrochirus)

LC50 96 h: 48.87 - 68.76 mg/L 
static (Poecilia reticulata)

EC50 24 h: > 400 mg/L  
(Daphnia magna

EC50 = 85.5 mg/L 5 min 
EC50 = 93 mg/L 10 min 
(Microorganisms)

Cyclopentane EC50 48 h: 150 nmol/cu m 
(Daphnia magna)

LC50 24h: 280 mmol/cu m 
Artemia salina (Brine Shrimp)

Decane EC50 24 h: = 0.043 mg/L

(Chlorella vulgaris)

– EC50 48 h: = 0.029 mg/L

(Daphnia magna)

–

Ethylbenzene EC50 72 h: = 4.6 mg/L 
(Pseudokirchneriella 
subcapitata) 

EC50 96 h: > 438 mg/L 
(Pseudokirchneriella 
subcapitata) 

EC50 72 h: 2.6 - 11.3 mg/L 
static (Pseudokirchneriella 
subcapitata) 

EC50 96 h: 1.7 - 7.6 mg/L 
static (Pseudokirchneriella 
subcapitata) 

EC50 72 h: = 11 mg/L 
(Pseudokirchneriella 
subcapitata)

LC50 96 h: 11.0 - 18.0 mg/L static 
(Oncorhynchus mykiss) 

LC50 96 h: = 4.2 mg/L semi-
static (Oncorhynchus mykiss) 

LC50 96 h: 7.55 - 11 mg/L flow-
through (Pimephales promelas) 

LC50 96 h: = 32 mg/L static 
(Lepomis macrochirus) 

LC50 96 h: 9.1 - 15.6 mg/L static 
(Pimephales promelas) 

LC50 96 h: = 9.6 mg/L static 
(Poecilia reticulata)

EC50 48 h: 1.8 - 2.4 mg/L 
(Daphnia magna)

EC50 = 9.68 mg/L 30 min  
EC50 = 96mg/L 24 h 
(Microorganisms)

Heptane – LC50 96 h: = 375.0 mg/L  
(Cichlid fish)

EC50 24 h: > 10 mg/L  
(Daphnia magna)

–

Hexane – LC50 96 h: 2.1 - 2.98 mg/L  
flow-through  
(Pimephales promelas)

EC50 24 h: > 1000 mg/L 
(Daphnia magna)

–
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ECOTOXICITY

CHEMICAL NAME TOXICITY TO ALGAE TOXICITY TO FISH DAPHNIA MAGNA 
(WATER FLEA)

OTHER TOXICITY

Hydrogen sulfide – LC50 96h: 49 µg/l  
Oncorhynchus mykiss  
(Rainbow Trout) eggs 

LC50 24h: 1059.7 µg/l 
Pimephales promelas  
(Fathead Minnow)

EC50 48h: 62 µg/l  
Gammarus pseudolimnaeus 
(Scud)

–

MethylCyclohexane – LC50 96hr: 72.0 mg/l  
(Golden Shiner)

– –

Natural gas condensates 
(petroleum)

– LC50 96 h: = 119 mg/L static 
(Alburnus alburnus)

LC50 96 h: = 82 mg/L static 
(Cyprinodon variegatus)

EC50 24 h: = 170 mg/L

(Daphnia magna)

–

Octane – – EC50 48 h: = 0.38 mg/L  
(water flea) 

EC50 48 h: = 0.02856 mg/L 
(Daphnia magna)

EC50 = 890 mg/L 30 min 
(Microorganisms) 

EC50 <1.67hr: 120 µg/l  
Mytilus edulis  
(Common Bay Mussel)

Pentane – – EC50 48h: 135 mmol/cu LC50 24h: 165 mmol/cu 
Artemia salina (Brine Shrimp)

Toluene EC50: >433 mg/L 
Pseudokirchneriella subcapitata 
96 h 

EC50: 12.5 mg/L 
Pseudokirchneriella subcapitata 
72 h static

LC50: 15.22 - 19.05 mg/L 
Pimephales promelas  
96 h flow-through 

LC50: 12.6 mg/L   
Pimephales promelas 96 h static

LC50: 5.89 - 7.81 mg/L 
Oncorhynchus mykiss  
96 h flow-through

LC50: 14.1 - 17.16 mg/L 
Oncorhynchus mykiss  
96 h static

LC50: 5.8 mg/L  
Oncorhynchus mykiss  
96 h semi-static

LC50: 11.0-15.0 mg/L  
Lepomis macrochirus  
96 h static

LC50: 54 mg/L Oryzias latipes  
96 h static 

LC50: 28.2 mg/L  
Poecilia reticulata  
96 h semi-static

LC50: 50.87-70.34 mg/L 
Poecilia reticulata 96 h static

EC50 48 h: 5.46 - 9.83 mg/L 
Static (Daphnia magna) 

EC50 48 h: = 11.5 mg/L  
(Daphnia magna)

EC50 = 19.7 mg/L 30 min 
(Microorganisms)

REDACTED SUBMITTAL-PUBLIC COPY



Enbridge Pipelines Inc. Page 16 of 25Safety Data Sheet:  Petroleum Crude Oil—Condensate
Revision date: 5/8/2015

ECOTOXICITY

CHEMICAL NAME TOXICITY TO ALGAE TOXICITY TO FISH DAPHNIA MAGNA 
(WATER FLEA)

OTHER TOXICITY

Xylenes EC50 72 h: = 11 mg/L 
(Pseudokirchneriella 
subcapitata)

LC50 96 h: = 13.4 mg/L flow-
through (Pimephales promelas)

LC50 96 h: 2.661 - 4.093 mg/L 
static (Oncorhynchus mykiss)

LC50 96 h: 13.5 - 17.3 mg/L 
(Oncorhynchus mykiss) 

LC50 96 h: 13.1 - 16.5 mg/L  
flow-through  
(Lepomis macrochirus)

EC50 48 h: = 3.82 mg/L  
(water flea) 

LC50 48 h: = 0.6 mg/L 
(Gammarus lacustris)

-

PERSISTENCE AND 
DEGRADABILITY

•  No information available

BIOACCUMULATIVE 
POTENTIAL

CHEMICAL LOG POW

1,2,4- Trimethylbenzene 3.78

2- Methylbutane  
(In Liquid form)

2.72

Benzene 1.83

Butane 2.89

YCyclohexane 3.44

Cyclopentane 3.00

Decane 5.1

Ethane 1.81

Ethylbenzene 3.118

Heptane 4.66

Hexane 3.90

Hydrogen Sulfide 0.45

Isobutane 2.76

Methylcyclohexane 3.61

Methylcyclopentane 3.37

Nonane 5.65

Octane 5.18

Pentane 3.39

Propane 2.36

Toluene 2.65

Xylene 2.77- 3.15
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MOBILITY IN SOIL CHEMICAL EXPECTED SOIL MOBILITY

1,2,4- Trimethylbenzene Low

2- Methylbutane  
(In Liquid form)

Low

Benzene High

Benzene, trimethyl- Moderate to High

Butane Low

Cyclohexane Moderate

Cyclopentane Moderate

Decane Immobile

Ethane Very High

Ethylbenzene Low

Heptane Moderate

Hexane High

Isobutane Very High

Methylcyclopentane Low

Nonane Immobile

Octane Immobile

Pentane High

Propane Moderate

Toluene High to Moderate

Xylene Very High to Moderate

OTHER ADVERSE 
EFFECTS

•  No information available
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Section 13: Disposal Considerations

WASTE TREATMENT 
METHODS

Product Waste •  This product, if it must be discarded, may meet the criteria of a hazardous waste as defined 
by US EPA RCRA (40 CFR 261), Environment Canada, or other State, Provincial, and local 
regulations. If this product is classified as a hazardous waste, federal law requires disposal 
at a licensed hazardous waste disposal facility.

•  This product could also contain benzene at >0.5 ppm and could exhibit the characteristic 
of “toxicity” (D018) as determined by the toxicity characteristic leaching procedure (TCLP).

•  This material could become a hazardous waste if mixed or contaminated with a hazardous 
waste or other substance(s).

•  It is the responsibility of the user to consult federal, state and local waste regulations to 
determine appropriate disposal options.

Packaging Waste •  Container contents should be completely used and containers should be emptied prior 
to discard.

•  Container could be considered a RCRA hazardous waste and must be disposed of 
with care and in full compliance with federal, state and local regulations.

•  Larger empty containers, such as drums, should be returned to the distributor or to 
a drum re-conditioner.

•  To assure proper disposal of smaller empty containers, consult with state and local 
regulations and disposal authorities.

Section 14: Transport Information

**CHART NAME** UN  
NUMBER

PROPER  
SHIPPING NAME

TRANSPORT  
HAZARD CLASS

PACKING  
GROUP

ENVIRONMENTAL 
HAZARD

DOT UN1268 Petroleum Distillate, N.O.S. 3 I Emergency response 
guide number: 128

TDG UN1268 Petroleum Distillate, N.O.S. 3 I –

IMO/IMDG UN1268 Petroleum Distillate, N.O.S. 3 I –

IATA/ICAO UN1268 Petroleum Distillate, N.O.S. 3 I –

SPECIAL RECAUTIONS  
FOR USER

• None
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Section 15: Regulatory Information

U.S.—CERCLA/SARA

 HAZARDOUS 
SUBSTANCES AND 
THEIR REPORTABLE 
QUANTITIES

COMPONENT CAS # AMOUNT

1,2,4-Trimethylbenzene 95-63-6 Not Listed

2-Methylbutane  
(In Liquid form)

78-78-4 Not Listed

Benzene 71-43-2 10 lb final RQ; 4.54 kg final RQ

Benzene, trimethyl- 25551-13-7 Not Listed 

Butane 106-97-8 Not Listed

Cyclohexane 110-82-7 1000 lb final RQ; 454 kg final RQ

Cyclopentane 287-92-3 Not Listed

Decane 124-18-5 Not Listed

Ethane 74-84-0 Not Listed

Ethylbenzene 100-41-4 1000 lb final RQ; 454 kg final RQ

Heptane 142-82-5 Not Listed

Hexane 110-54-3 5000 lb final RQ; 2270 kg final RQ

Hydrogen Sulfide 7783-06-4 100 lb final RQ; 45.4 kg final RQ

Isobutane 75-28-5 Not Listed

Methylcyclohexane 108-87-2 Not Listed

Methylcyclopentane 96-37-7 Not Listed

Natural gas condensate 68919-39-1 Not Listed

Natural gas condensates 
(petroleum)

64741-47-5 Not Listed

Nonane 111-84-2 Not Listed

Octane 111-65-9 Not Listed

Pentane 109-66-0 Not Listed

Propane 74-98-6 Not Listed

Toluene 108-88-3 1000 lb final RQ; 454 kg final RQ

Xylene 1330-20-7 100 lb final RQ; 45.4 kg final RQ
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U.S.—CWA  
(CLEAN WATER ACT)— 
REPORTABLE 
QUANTITIES OF 
DESIGNATED 
HAZARDOUS 
SUBSTANCES

COMPONENT CAS # AMOUNT

1,2,4-Trimethylbenzene 95-63-6 Not Listed

2-Methylbutane  
(In Liquid form)

78-78-4 Not Listed

Benzene 71-43-2 10 lb RQ

Benzene, trimethyl- 25551-13-7 Not Listed

Butane 106-97-8 Not Listed

Cyclohexane 110-82-7 1000 lb RQ

Cyclopentane 287-92-3 Not Listed

Decane 124-18-5 Not Listed

Ethane 74-84-0 Not Listed

Ethylbenzene 100-41-4 1000 lb RQ

Heptane 142-82-5 Not Listed

Hexane 110-54-3 Not Listed

Hydrogen Sulfide 7783-06-4 100 lb RQ

Isobutane 75-28-5 Not Listed

Methylcyclohexane 108-87-2 Not Listed

Methylcyclopentane 96-37-7 Not Listed

Natural gas condensate 68919-39-1 Not Listed

Natural gas condensates 
(petroleum)

64741-47-5 Not Listed

Nonane 111-84-2 Not Listed

Octane 111-65-9 Not Listed

Pentane 109-66-0 Not Listed

Propane 74-98-6 Not Listed

Toluene 108-88-3 1000 lb RQ

Xylene 1330-20-7 100 lb RQ
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U.S.—CWA  
(CLEAN WATER ACT)— 
RECOMMENDED 
WATER QUALITY 
CRITERIA—CCC FOR 
FRESHWATER LIFE

COMPONENT CAS # AMOUNT

Hydrogen Sulfide 7783-06-4 2.0 µg/L CCC

U.S.—CWA  
(CLEAN WATER ACT)— 
RECOMMENDED 
WATER QUALITY 
CRITERIA—CCC FOR 
SALTWATER LIFE

COMPONENT CAS # AMOUNT

HydrogenSulfide 7783-06-4 2.0 µg/L CCC

U.S.—CWA  
(CLEAN WATER ACT)— 
 HAZARDOUS 
SUBSTANCES

COMPONENT CAS # LISTED

1,2,4-Trimethylbenzene 95-63-6 Not Listed

2-Methylbutane  
(In Liquid form)

78-78-4 Not Listed

Benzene 71-43-2 X

Benzene, trimethyl- 25551-13-7 Not Listed

Butane 106-97-8 Not Listed

Cyclohexane 110-82-7 X

Cyclopentane 287-92-3 Not Listed

Decane 124-18-5 Not Listed

Ethane 74-84-0 Not Listed

Ethylbenzene 100-41-4 X

Heptane 142-82-5 Not Listed

Hexane 110-54-3 Not Listed

Hydrogen Sulfide 7783-06-4 X

Isobutane 75-28-5 Not Listed

Methylcyclohexane 108-87-2 Not Listed

Methylcyclopentane 96-37-7 Not Listed

Natural gas condensate 68919-39-1 Not Listed

Natural gas condensates 
(petroleum)

64741-47-5 Not Listed

Nonane 111-84-2 Not Listed

Octane 111-65-9 Not Listed

Pentane 109-66-0 Not Listed
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Propane 74-98-6 Not Listed

Toluene 108-88-3 X

Xylene 1330-20-7 X

 X= The component is listed

U.S.—CWA  
(CLEAN WATER ACT)— 
PRIORITY POLLUTANTS

COMPONENT CAS # LISTED

1,2,4-Trimethylbenzene 95-63-6 Not Listed

2-Methylbutane  
(In Liquid form)

78-78-4 Not Listed

Benzene 71-43-2 X

Benzene, trimethyl- 25551-13-7 Not Listed

Butane 106-97-8 Not Listed

Cyclohexane 110-82-7 Not Listed

Cyclopentane 287-92-3 Not Listed

Decane 124-18-5 Not Listed

Ethane 74-84-0 Not Listed

Ethylbenzene 100-41-4 X

Heptane 142-82-5 Not Listed

Hexane 110-54-3 Not Listed

Hydrogen Sulfide 7783-06-4 Not Listed

Isobutane 75-28-5 Not Listed

Methylcyclohexane 108-87-2 Not Listed

Methylcyclopentane 96-37-7 Not Listed

Natural gas condensate 68919-39-1 Not Listed

Natural gas condensates 
(petroleum)

64741-47-5 Not Listed

Nonane 111-84-2 Not Listed

Octane 111-65-9 Not Listed

Pentane 109-66-0 Not Listed

Propane 74-98-6 Not Listed

Toluene 108-88-3 X

Xylene 1330-20-7 Not Listed

 X= The component is listed
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CANADA-WHMIS—
CLASSIFICATIONS 
OF SUBSTANCES

COMPONENT CAS # CLASSIFICATION

1,2,4-Trimethylbenzene 95-63-6 B3

2-Methylbutane  
(In Liquid form)

78-78-4 B2

Benzene 71-43-2 B2, D2A, D2B

Benzene, trimethyl- 25551-13-7 B3

Butane 106-97-8 A, B1

Cyclohexane 110-82-7 B2, D2B

Cyclopentane 287-92-3 B2

Decane 124-18-5 B3, D2B

Ethane 74-84-0 A, B1

Ethylbenzene 100-41-4 B2, D2A, D2B

Heptane 142-82-5 B2, D2B

Hexane 110-54-3 B2, D2A, D2B

Hydrogen Sulfide 7783-06-4 A, B1, D1A, D2B

Isobutane 75-28-5 A, B1 (listed under Methyl-2 propane)

Methylcyclohexane 108-87-2 B2

Methylcyclopentane 96-37-7 Not Listed

Natural gas condensate 68919-39-1 Not Listed

Natural gas condensates 
(petroleum)

64741-47-5 Not Listed

Nonane 111-84-2 B2, D2B

Octane 111-65-9 B2, D2B

Pentane 109-66-0 B2

Propane 74-98-6 A, B1

Toluene 108-88-3 B2, D2A, D2B

Xylene 1330-20-7 B2, D2A, D2B

X= The component is listed
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CANADA—COUNCIL 
OF MINISTERS OF  
THE ENVIRONMENT—
WATER QUALITY 
GUIDELINES FOR 
FRESHWATER 
AQUATIC LIFE

COMPONENT CAS # AMOUNT

Ethylbenzene 100-41-4 90 μg/L

Toluene 108-88-3 2.0 μg/L

Benzene 71-43-2 370 μg/L

CANADA—COUNCIL 
OF MINISTERS OF 
THE ENVIRONMENT— 
WATER QUALITY 
GUIDELINES FOR 
MARINE AQUATIC LIFE

COMPONENT CAS # AMOUNT

Ethylbenzene 100-41-4 25 μg/L

Toluene 108-88-3 215 μg/L

Benzene 71-43-2 110 μg/L

CANADA—
ENVIRONMENTAL 
EMERGENCIES

COMPONENT CAS # LISTED

1,2,4-Trimethylbenzene 95-63-6  Not Listed

2-Methylbutane  
(In Liquid form)

78-78-4 X

Benzene 71-43-2 X

Benzene, trimethyl- 25551-13-7 Not Listed

Butane 106-97-8 X

Cyclohexane 110-82-7 X

Cyclopentane 287-92-3 Not Listed

Decane 124-18-5 Not Listed

Ethane 74-84-0 X

Ethylbenzene 100-41-4 X

Heptane 142-82-5 Not Listed

Hexane 110-54-3 Not Listed

Hydrogen Sulfide 7783-06-4 X

Isobutane 75-28-5 X

Methylcyclohexane 108-87-2 Not Listed

Methylcyclopentane 96-37-7 Not Listed

Natural gas condensate 68919-39-1 Not Listed

Natural gas condensates 
(petroleum)

64741-47-5 Not Listed

Nonane 111-84-2 Not Listed

Octane 111-65-9 Not Listed
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LABEL ELEMENTS Signal Word Danger

Hazard Pictograms

Hazard Statements •  Causes skin irritation.

•  Causes serious eye irritation.

•  May cause genetic defects.

•  May cause cancer.

•  Suspected of damaging fertility or the unborn child.

•  May cause respiratory irritation.

•  Causes damage to organs through prolonged or repeated exposure.

•  May be fatal if swallowed and enters airways.

•  Extremely flammable liquid and vapor.

• May cause drowsiness or dizziness.

PRECAUTIONARY 
STATEMENTS

Prevention •  Wash face, hands and any exposed skin thoroughly after handling.

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

•  Obtain special instructions before use.

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

•  Use personal protective equipment as required.

•  Do not breathe dust/fume/gas/mist/vapors/spray.

•  Use only outdoors or in a well-ventilated area.

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

•  Keep away from heat/sparks/open flames/hot surfaces.

•  Keep container tightly closed.

•  No smoking.

•  Ground/bond container and receiving equipment.

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

•  Use only non-sparking tools.

•  Take precautionary measures against static discharge.

•  In case of inadequate ventilation wear respiratory protection.

Response •  IF EXPOSED or concerned: Get medical advice/attention.

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

•  Call a POISON CENTER or doctor/physician if you feel unwell.

•  IF SWALLOWED: Immediately call a POISON CENTER or doctor/physician.

•  Do NOT induce vomiting.

•  IF ON SKIN (or hair): Remove/Take off immediately all contaminated clothing. Rinse skin 
with water/shower and soap.

•  In case of fire: Use CO
2

, dry chemical, or foam for extinction.

•  IF IN EYES: Rinse cautiously with water for several minutes. Remove contact lenses, 
if present and easy to do. Continue rinsing.

• If SKIN irritation occurs: Get medical advice/attention. 

• If EYE irritation persists: Get medical advice/attention.

Storage/Disposal •  Store locked up and keep cool.

•  Store in a well-ventilated place. Keep container tightly closed.

•  Dispose of content and/or container in accordance with local, regional, national, and/or 
international regulations.

OTHER  
INFORMATION

•  Under United States Regulations (29 CFR 1910.1200 - Hazard Communication Standard), this product is 
considered hazardous. 

•  Very toxic to aquatic life with long lasting effects.
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Section 3: Composition/Information on Ingredients

COMPONENT NAME CAS NUMBER PERCENTAGE (%)* NOTES

1,2,4-Trimethylbenzene 95-63-6 0- 1

2-Methylbutane (In Liquid form) 78-78-4 0-30

Benzene 71-43-2 0-3

Butane 106-97-8 0-5

Cyclohexane 110-82-7 0-5

Cyclopentane 287-92-3 0-5

Decane 124-18-5 0-5

Ethane 74-84-0 0-60

Ethylbenzene 100-41-4 0-5

Heptane 142-82-5 0-20

Hexane 110-54-3 0-20

Hydrogen Sulfide 7783-06-4 0-1

Isobutane 75-28-5 0-5

Methylcyclohexane 108-87-2 0-6

Methylcyclopentane 96-37-7 0-6

Natural Gas Condensate 68919-39-1 0-100

Natural Gas Condensates (petroleum) 64741-47-5 0-25

Nonane 111-84-2 0-6

Octane 111-65-9 0-15

Pentane 109-66-0 0-30

Petroleum 8002-05-9 0-100

Propane 74-98-6 0-60

Toluene 108-88-3 0-5

Xylene 1330-20-7 0-5

*Values do not reflect absolute minimums and maximums; those values may vary from time to time.
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Section 4: First Aid Measures

DESCRIPTION 
OF NECESSARY 
MEASURES

Inhalation •  IF INHALED: Remove victim to fresh air and keep at rest in a position comfortable for 
breathing. If irritation persists: Get medical advice/attention.

Skin •  IF ON SKIN: Wash with plenty of soap and water. If skin irritation occurs: Get medical 
advice/attention. Take off contaminated clothing and wash before reuse.

Eye •  IF IN EYES: Rinse cautiously with water for several minutes. Remove contact lenses,  
if present and easy to do. Continue rinsing. If eye irritation persists: Get medical advice/
attention.

Ingestion •  Do NOT induce vomiting. Call a physician or poison control center.

•  Aspiration hazard if swallowed—can enter lungs and cause damage.

MOST IMPORTANT 
SYMPTOMS AND 
EFFECTS, BOTH 
ACUTE AND DELAYED

Refer to Section 11 - 
Toxicological Information

INDICATION OF 
IMMEDIATE MEDICAL 
ATTENTION AND 
SPECIAL TREATMENT 
NEEDED, IF 
NECESSARY

Note to the Physician •  Aspiration hazard. Symptoms may be delayed.

•  Epinephrine and other sympathomimetic drugs may initiate cardiac arrhythmias in persons 
exposed to high concentrations of this material (e.g., in enclosed spaces or with deliberate 
abuse). The use of other drugs with less arrhythmogenic potential should be considered. 
If sympathomimetic drugs are administered, observe for development of cardiac 
arrhythmias.

•  Ensure that medical personnel are aware of the material(s) involved, take precautions to 
protect themselves and prevent spread of contamination.

Section 5: Fire Fighting Measures

EXTINGUISHING 
MEDIA

Suitable Extinguishing 
Media

•  SMALL FIRES: Dry chemical, CO
2

, water spray or regular foam.

•  LARGE FIRE: Water spray, fog or regular foam.

Unsuitable Extinguishing 
Media

•  CAUTION: Use of water spray when fighting fire may be inefficient.

•  Do not use straight streams.

FIREFIGHTING 
PROCEDURES

•  FIRE INVOLVING TANKS OR CAR/TRAILER LOADS: Withdraw immediately in case of rising sound from venting safety 
devices or discoloration of tank.

•  FIRE INVOLVING TANKS OR CAR/TRAILER LOADS: If impossible to extinguish, protect surroundings and allow fire to 
burn itself out.

•  Stay upwind.

•  Ventilate closed spaces before entering.

•  Fire fighters should wear complete protective clothing including self-contained breathing apparatus.

•  FIRE: If tank, rail car or tank truck is involved in a fire, ISOLATE for 1600 meters (1 mile) in all directions; also, consider initial 
evacuation for 1600 meters (1 mile) in all directions.

•  FIRE: When a large quantity of this material is involved in a major fire, consider an initial evacuation distance of 300 meters 
(1000 feet) in all directions.

•  Move containers from fire area if you can do it without risk.
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•  LARGE FIRES: Use water spray or fog; do not use straight streams.

•  LARGE FIRES: If insufficient water supply: knock down vapors only. If this is impossible, withdraw from area and let fire burn.

•  LARGE FIRES: Flood fire area with large quantities of water, while knocking down vapors with water fog.

SPECIAL HAZARDS 
ARISING FROM THE 
SUBSTANCE OR 
MIXTURE

•  Vapors may travel to source of ignition and flash back.

•  Air/vapor mixtures may explode when ignited.

•  Vapors may accumulate in confined areas (basement, tanks, hopper/tank cars etc.).

•  Will be easily ignited by heat, sparks or flames.

•  Runoff to sewer may create fire or explosion hazard.

•  Vapor explosion hazard indoors, outdoors or in sewers.

•  MAY EXPLODE AND THROW FRAGMENTS 1600 meters (1 MILE) OR MORE IF FIRE REACHES CARGO.

•  May create vapor/air explosion hazard indoors, outdoors or in sewers.

•  Most vapors are heavier than air. They will spread along ground and collect in low or confined areas (sewers, 
basements, tanks).

EXPLOSION DATA Hazardous Combustion 
Products

•  Carbon monoxide. Carbon dioxide (CO
2

). Nitrogen oxides (NOx). Oxides of sulfur.

•  Aldehydes, aromatic and other hydrocarbons.

Sensitivity to  
Mechanical Impact

•  None.

Sensitivity to Static 
Discharge

•  Yes.

PROTECTIVE 
EQUIPMENT AND 
PRECAUTIONS FOR 
FIREFIGHTERS

•  As in any fire, wear self-contained breathing apparatus pressure-demand, MSHA/NIOSH (approved or equivalent) and full 
protective gear.

•  Water spray is recommended to cool or protect exposed materials or structures. Water may be ineffective for 
extinguishment, unless used under favorable conditions by experienced firefighters.

•  Carbon dioxide can displace oxygen. Use caution when applying carbon dioxide in confined spaces.

•  Water spray may be useful in minimizing or dispersing vapors.

•  Long-duration fires involving diluent stored in tanks may result in a boilover.

•  For fires beyond the incipient stage, emergency responders in the immediate hazard area should wear bunker gear.

Section 6: Accidental Release Measures

PERSONAL 
PRECAUTIONS, 
PROTECTIVE 
EQUIPMENT AND 
EMERGENCY 
PROCEDURES

Personal Precautions •  Evacuate personnel to safe areas.

•  Remove all sources of ignition.

•  Deny entry to unauthorized and unprotected personnel.

•  Use personal protective equipment.

•  Avoid contact with skin, eyes and clothing.

•  Stop leak if you can do it without risk.

•  Keep people away from and upwind of spill/leak.

•  Do not touch damaged containers or spilled material unless wearing appropriate  
protective clothing.

 •  Ventilate enclosed areas.

•  Do not walk through spilled material.

Protective Equipment •  Wear appropriate breathing apparatus (if applicable) and protective clothing.
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Emergency Procedures •  ELIMINATE all ignition sources (no smoking, flares, sparks or flames in immediate area) 
Keep unauthorized personnel away. Evacuate area. Keep out of low areas. Stop leak if you 
can do it without risk.

•  Report spills to local or federal authorities as appropriate or required.

ENVIRONMENTAL 
PRECAUTIONS

•  Avoid run off to waterways and sewers. Do NOT wash away into sewer. Prevent entry into waterways, sewers, basements or 
confined areas. Runoff from fire control may cause pollution.

METHODS AND 
MATERIAL FOR 
CONTAINMENT 
AND CLEANING UP

Methods for Containment •  Stop leak if you can do it without risk.

•  Contain and recover liquid when possible.

•  A vapor suppressing foam may be used to reduce vapors.

•  Dike far ahead of spill; use dry sand to contain the flow of material; contain water spills 
by booming.

•  Use water spray to reduce vapors or divert vapor cloud drift.

•  A fine water spray remotely directed to the edge of the spill pool can be used to direct and 
maintain a hot flare fire which will burn the spilled material in a controlled manner.

Methods for Cleaning Up •  Clean up spill immediately.

•  LARGE SPILLS: DO NOT CLEAN-UP OR DISPOSE OF, EXCEPT UNDER SUPERVISION 
OF A SPECIALIST.

•  SMALL LIQUID SPILLS: Use a non-combustible material like vermiculite or sand to soak up 
the product and place into a container for later disposal.

•  Use appropriate Personal Protective Equipment (PPE).

•  Use clean non-sparking tools to collect absorbed material.

•  Vacuum spilled material.

•  Try to work upwind of spill.

•  All equipment used when handling the product must be grounded.

•  Recover and return free product to proper containers

•  Use suitable absorbent materials such as vermiculite, sands, soil, or clay to clean up 
residual liquids.

•  Do not place spilled materials back in the original container.

•  Do not flush to sewer or allow to enter waterways.

Section 7: Handling and Storage

PRECAUTIONS FOR 
SAFE HANDLING

Handling •  All equipment used when handling the product must be grounded. Avoid contact with heat 
and ignition sources and oxidizers. Do not breathe (dust, vapor or spray mist). Do not use in 
areas without adequate ventilation. Do not use sparking tools. Keep away from heat, sparks, 
and flame. No open flames, no sparks and no smoking. Use only with adequate ventilation. 
Do not use or store near heat or open flame. Keep away from fire, sparks and heated 
surfaces.

•  The use of explosion-proof equipment is recommended and may be required (see 
appropriate fire codes).

•  The use of appropriate respiratory protection is advised when concentrations exceed any 
established exposure limits.

•  Take precautionary measures against static discharges.
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Handling •  Do not cut drill, grind or weld on empty containers since they may contain explosive residues.

•  Stay upwind and vent open hatches before uploading.

•  Avoid contact with skin, eyes and clothing.

•  Exercise good personal hygiene including removal of soiled clothing and prompt washing 
with soap and water.

•  Wear personal protective equipment.

•  Remove and wash contaminated clothing before re-use.

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

•  Do not take internally.

•  Wash thoroughly after handling.

•  Empty containers pose a potential fire and explosion hazard.

CONDITIONS FOR 
SAFE STORAGE, 
INCLUDING ANY 
INCOMPATIBILITIES

Storage •  Ventilate enclosed areas.

•  Store in a well-ventilated place.

•  Keep container tightly closed.

•  Store locked up.

•  Avoid shock, impact, friction, and rough handling. Do not use sparking tools.

•  Store in a cool/low-temperature, well-ventilated place away from heat and ignition sources.

•  Keep away from sources of ignition.

•  No Smoking.

•  Do not enter confined spaces such as tanks or pits without following proper entry 
procedures.

•  Store in properly closed containers that are appropriately labeled and in a cool well- 
ventilated area.

•  Harmful concentrations of hydrogen sulfide (H
2

S) gas can accumulate in excavations and 
low-lying areas as well as the vapor space of storage and bulk transport compartments.

•  Keep away from open flames, hot surfaces and sources of ignition.

•  Keep product and empty container away from heat and sources of ignition.

•  Storage containers should be grounded and bonded.

•  Fixed storage containers, transfer containers and associated equipment should be 
grounded and bonded to prevent accumulation of static charge.

•  Store away from incompatible materials.

Incompatible Products • Strong oxidizers such as nitrates, chlorates, peroxides, chlorine.

Section 8: Exposure Controls/Personal Protection

CONTROL 
PARAMETERS: 
EXPOSURE 
GUIDELINES

CHEMICAL NAME ACGIH OSHA NIOSH

1,2,4-Trimethylbenzene TWA 25 ppm – TWA 25 ppm

TWA 125 mg/m3

2-Methylbutane  
(In Liquid form)

TWA 600 ppm – –

Benzene TLV 0.5 ppm

TLV 1.6 mg/m3

STEL 2.5 ppm

STEL 8 mg/m3

PEL 1 ppm

STEL 5 ppm

TWA 0.1 ppm

STEL 1 ppm

IDLH 500 ppm

Benzene, trimethyl- TLV 25 ppm – –
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Butane STEL 1000 ppm – TWA 800 ppm

TWA 1900 mg/m3

Cyclohexane TLV 100 ppm

TLV 334 mg/m3

PEL 300 ppm

PEL 1050 mg/m3

TWA 300 ppm

TWA 1050 mg/m3

IDLH 1300 ppm

Cyclopentane TLV 600 ppm – TWA 600 ppm

TWA 1720 mg/m3

Ethane TLV 1000 ppm (listed under 
Aliphatic hydrocarbon gases: 
Alkane C1-4)

– –

Ethylbenzene TLV 20 ppm

TLV 87 mg/m3

PEL 100 ppm

PEL 435 mg/m3

TWA 100 ppm

TWA 435 mg/m3

STEL 125 ppm

STEL 545 mg/m3

IDLH 800 ppm

Heptane TLV 400 ppm

TLV 1640 mg/m3

STEL 500 ppm

STEL 2000 mg/m3

PEL 500 ppm

PEL 2000 mg/m3

TWA 85 ppm

TWA 350 mg/m3

Ceiling 440 ppm

Ceiling 1800 mg/m3

IDLH 750 ppm

Hexane TLV 50 ppm

TLV 176 mg/m3

PEL 500 ppm

PEL 1800 mg/m3

TWA 50 ppm

TWA 180 mg/m3

IDLH 1100 ppm

Hydrogen sulfide TLV 1 ppm

TLV 1.4 mg/m3

STEL 5 ppm

STEL 7 mg/m3

Ceiling 20 ppm Ceiling 10 ppm

Ceiling 15 mg/m3

IDLH 100 ppm

Isobutane TWA 1000 ppm

MethylCyclohexane TLV 400 ppm

TLV 1610 mg/m3

PEL 500 ppm

PEL 2000 mg/m3

TWA 400 ppm

TWA 1600 mg/m3

IDLH 1200 ppm

Nonane TLV 200 ppm

TLV 1050 mg/m3

– TWA 200 ppm

TWA 1050 mg/m3

Octane TLV 300 ppm

TLV 1401 mg/m3

PEL 500 ppm

PEL 2350 mg/m3

TWA 75 ppm

TWA 350 mg/m3

Ceiling 385 ppm

Ceiling 1800 mg/m3

IDLH 1000 ppm

Pentane TLV 600 ppm

TLV 1770 mg/m3

PEL 1000 ppm

PEL 2950 mg/m3

TWA 120 ppm

TWA 350 mg/m3

Ceiling 610 ppm

Ceiling 1800 mg/m3

IDLH 1500 ppm
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Propane TLV 1000 ppm (listed under 
Aliphatic hydrocarbon gases: 
Alkane C1- 4)

TWA 1000 ppm

TWA 1800 mg/m3

TWA 1000 ppm

TWA 1800 mg/m3

Toluene TLV 20 ppm

TLV 75 mg/m3

PEL 200 ppm

STEL 300 mg/m3

TWA 100 ppm

TWA 375 mg/m3

STEL 150 ppm

STEL 560 mg/m3

IDLH 500 ppm

Xylenes TLV 100 ppm

TLV 434 mg/m3

STEL 150 ppm

STEL 651 mg/m3

PEL 100 ppm

PEL 435 mg/m3

TWA 100 ppm

TWA 435 mg/m3

STEL 150 ppm

STEL 655 mg/m3

IDLH 900 ppm

APPROPRIATE 
ENGINEERING 
CONTROLS

•  Adequate ventilation systems as needed to control concentrations of airborne contaminants below applicable threshold 
limit values. Prevent vapor build up by providing adequate ventilation during and after use. Use only appropriately classified 
electrical equipment.

INDIVIDUAL 
PROTECTION 
MEASURES

Eye and Face •  Wear face shield and eye protection.

Skin and Body •  The use of gloves (nitrile or neoprene) is advised to prevent skin contact and possible 
irritation.

•  Wear protective gloves/protective clothing/eye protection/face protection. Wear long 
sleeves and/or protective coveralls.

Respiratory •  Follow the OSHA respirator regulations found in 29 CFR 1910.134 or European Standard 
EN 149. Use a NIOSH/MSHA or European Standard EN 149 approved respirator if 
exposure limits are exceeded or symptoms are experienced.

General Hygiene Measures •  Handle in accordance with good industrial hygiene and safety practice.

Section 9: Physical and Chemical Properties

MATERIAL 
DESCRIPTION

Physical State Liquid Odor Petroleum like odor

Substance Type Mixture Odor Threshold No data available

Appearance Yellow/green to 
Brown/black liquid

PROPERTIES pH No data available Vapor pressure 10 to 103 kPa @ 37.9°C

Melting Point/ 
Freezing Point

No data available Vapor density >1 Air=1

Boiling Point/ 
Boiling Range

-20 to 722°C

-4 to 1331.6°F

Relative density No data available
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Flash Point -40 to 100 °C

-40 to 212 °F

Water Solubility Negligible

Evaporation Rate No data available Partition coefficient: 
n-octanol/water

No data available

Flammability (solid, gas) No data available Autoignition temperature No data available

Upper Flammability Limit No data available Decomposition 
temperature

No data available

Lower Flammability Limit No data available Specific Gravity 0.65-1.1

Viscosity No data available

Section 10: Stability and Reactivity

REACTIVITY Chlorine Dioxide

CHEMICAL STABILITY Stable at 70 °F, 760 mm Hg pressure

POSSIBILITY OF HAZARDOUS REACTIONS None under normal processing

CONDITIONS TO AVOID Excessive heat, sources of ignition, sparks, open flames, and buildup of static electricity

INCOMPATIBLE MATERIALS Strong oxidizers such as nitrates, chlorates, peroxides, chlorine

HAZARDOUS DECOMPOSITION PRODUCTS Combustion produces carbon monoxide, aldehydes, sulfur dioxide, aromatic and 
other hydrocarbons

HAZARDOUS POLYMERIZATION Will not occur

Section 11: Toxicological Information

INFORMATION ON  
THE LIKELY ROUTES 
OF EXPOSURE

Inhalation •  May cause irritation of respiratory tract. May cause drowsiness and dizziness.

Eye Contact •  Causes serious eye irritation.

Skin Contact •  Causes skin irritation.

Ingestion •  Ingestion may cause gastrointestinal irritation, nausea, vomiting and diarrhea.

•  Potential for aspiration if swallowed.

•  Aspiration may cause pulmonary edema and pneumonitis.
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TOXICOLOGICAL DATA CHEMICAL NAME D50 ORAL LD50 DERMAL LC50 INHALATION

1,2,4-Trimethylbenzene 5 g/kg (Rat) – 18000 mg/m3 (Rat) 4h

2-Methylbutane  
(In Liquid form)

– – = 150,000 mg/m3   ( Rat ) 2 h

Benzene 1800 mg/kg  (Rat) – 13050 - 14380 ppm  ( Rat ) 4 h

Butane – – 658 mg/L ( Rat ) 4 h

Cyclohexane > 5000 mg/kg  ( Rat ) > 2000 mg/kg ( Rabbit ) = 13.9 mg/L ( Rat ) 4 h

Cyclopentane 11400 mg/kg (Rat) – 72 g/m3 (Mouse)

Decane > 5000 mg/kg  (Rat) > 2000 mg/kg  ( Rat ) –

Ethylbenzene = 3500 mg/kg  (Rat) = 15400 mg/kg ( Rabbit ) = 17.2 mg/L ( Rat ) 4 h

Heptane – = 3000 mg/kg ( Rabbit ) = 103 g/m3 ( Rat ) 4 h

Hexane = 25 g/kg  (Rat) = 3000 mg/kg ( Rabbit ) = 48000 ppm ( Rat ) 4 h

Hydrogen sulfide – – = 444 ppm ( Rat )

Isobutane – – = 658,000 mg/m3   ( Rat ) 4 h

MethylCyclohexane > 3200 mg/kg  (Rat) – –

Natural gas condensates 
(petroleum)

– – = 600 mg/m3 (Rat )

Nonane – – = 3200 ppm  ( Rat ) 4 h

Octane – – = 118 g/m3 ( Rat ) 4 h

= 25260 ppm ( Rat ) 4 h

Pentane >2000 mg/kg ( Rat ) – 364 g/cu ( Rat ) 4 h

Petroleum >4300 mg/kg ( Rat ) – –

Propane – – >800000 ppm (Rat) 15 min

Hydrogen sulfide – – = 444 ppm ( Rat )

Toluene 2.6 to 7.5 g/kg ( Rat ) 14.1 ml/kg ( Rabbit ) –

Xylenes = 3500 mg/kg  ( Rat ) > 4350 mg/kg ( Rabbit )  
> 1700 mg/kg ( Rabbit )

= 29.08 mg/L ( Rat ) 4 h

= 5000 ppm  ( Rat ) 4 h
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SYMPTOMS RELATED 
TO THE PHYSICAL, 
CHEMICAL AND 
TOXICOLOGICAL 
CHARACTERISTICS

Benzene •  Repeated or prolonged exposure to benzene at concentrations in excess of the TLV may 
cause serious injury to blood-forming organs. Significant chronic exposure to benzene vapor 
has been reported to produce various blood disorders ranging from anemia to certain forms 
of leukemia (cancer) in humans. Benzene produced tumors in rats and mice in lifetime chronic 
toxicity studies, but the response has not been consistent across species, strain, sex or route 
of exposure. Animal studies on benzene have demonstrated immune toxicity, chromosomal 
aberrations, testicular effects and alterations in reproductive cycles and embryo/fetotoxicity, 
but not teratogenicity.

Ethylbenzene Carcinogenicity: Rats and mice exposed to 0, 75, 250, or 750 ppm ethyl benzene in a two year 
inhalation study demonstrated limited evidence of kidney, liver, and lung cancer. Ethyl benzene 
has been listed as a possible human carcinogen by IARC.

Target Organs: In rats and mice exposed to 0, 75, 250, or 750 ppm ethyl benzene in a two year 
inhalation study there was mild damage to the kidney (tubular hyperplasia), liver   (eosinophilio 
foci, hypertrophy, necrosis), lung (alveolar epithelium metaplasia), thyroid (hyperplasia), thyroid 
(hyperplasia) and pituitary (hyperplasia). In animal models (particularly rats), ethyl benzene 
affects the auditory function mainly in the cochlear mid-frequency range and ototoxicity was 
observed after combined exposure to noise and ethyl benzene. There is  no evidence of either 
ethyl benzene-induced hearing losses or ototoxicity with combined exposure to ethyl benzene 
and noise in workers.

Hexane •  This product may contain hexane at a level of >1.0%. Studies in laboratory animals have 
produced systemic toxicity in blood, spleen and lungs. Fetotoxicity has been observed 
at hexane concentrations that produced maternal toxicity. Long term exposure to high 
concentrations of hexane has been shown to cause testicular effects and nervous 
system damage.

 Hydrogen Sulfide Gas 
(H2S)

•  Toxic by inhalation. Prolonged breathing of 50-100 ppm H
2

S vapors can produce eye and 
respiratory tract irritation. Higher concentration (250-600 ppm) for 15-30 minutes can 
produce headache, dizziness, nervousness, nausea and pulmonary edema or bronchial 
pneumonia. Concentrations of >1000 ppm will cause immediate unconsciousness and death 
through respiratory paralysis. Rats and mice exposed to 80 ppm H

2
S, 6 hrs/day, 5 days/

week for 10 weeks, did not produce any toxicity except for irritation of nasal passages. H
2

S did 
not affect reproduction and development (birth defects or neurotoxicity) in rats exposed to 
concentrations of 75-80 ppm or 150 ppm H

2
S, respectively. Over the years a number of acute 

cases of H
2

S poisoning have been reported. Complete and rapid recovery is the general rule. 
However, if the exposure was sufficiently intense and sustained causing cerebral hypoxia (lack 
of oxygen to the brain), neurologic effects such as amnesia, intention tremors or brain damage 
are possible.

Toluene Carcinogenicity: Exposure of rats and mice to toluene at concentrations ranging from 120-

1200 ppm for two years did not demonstrate evidence of carcinogenicity. Toluene has not been 
listed as a carcinogen by IARC.

Target Organs: Epidemiology studies suggest that chronic occupational overexposure to 
toluene may damage color vision. Subchronic and chronic inhalation studies with toluene 
produced kidney and liver damage, hearing loss and central nervous system (brain) damage in 
laboratory animals. Intentional misuse by deliberate inhalation of high concentrations of toluene 
has been shown to cause liver, kidney, and central nervous system damage, including hearing 
loss and visual disturbances.

Reproductive Toxicity: Exposure to toluene during pregnancy has demonstrated limited 
evidence of developmental toxicity in laboratory animals. Decreased fetal body weight and 
increased skeletal variations in both inhalation and oral studies, but only at doses that were 
maternally toxic. No fetal toxicity was seen at doses that were not maternally toxic.

Decreased sperm counts have been observed in male rats in the absence of a reduction in 
fertility. Toluene has been reported to cause mental or growth retardation in the children of 
solvent abusers who directly inhale toluene during pregnancy.
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Xylenes •  Gross overexposure or severe poisoning incidents in humans to xylenes has been reported 
to cause lung, liver, kidney, heart and brain damage as well as neurologic disturbances. 
Laboratory animals exposed to high dose of xylenes showed evidence of effects in the liver, 
kidneys, lungs, spleen, heart and adrenals, Exposure of pregnant rats, mice and rabbits during 
gestation to significant concentrations of xylenes produced maternal, fetal and developmental 
toxicity (skeletal retardation, cleft palate, and wavy ribs) generally at maternally toxic doses. 
These types of fetotoxic effects have been associated with maternal toxicity. Repeated 
inhalation of high xylene concentrations has shown impairment of performance abilities 
(behavioral tests) in animals and man. Xylenes produced a mild frequency hearing loss in rats 
subchronically exposed to high concentrations of xylenes.

DELAYED AND 
IMMEDIATE EFFECTS 
AND ALSO CHRONIC 
EFFECTS FROM 
SHORT- AND LONG-
TERM EXPOSURE

Sensitization •  No information available

Mutagenic Effects •  May cause genetic defects

Carcinogenicity •  May cause cancer

CARCINOGENIC 
INFORMATION

CHEMICAL NAME ACGIH ACGIH SKIN* IARC NTP OSHA

Benzene A1 X Group 1 Known X

Ethylbenzene A3 – Group 2B Evidence X

Hexane – X – – –

Toluene A4 – Group 3 Evidence –

Xylenes A4 – Group 3 Evidence –

*ACGIH Skin designation refers to the potential significant contribution of overall exposure by cutaneous route, including mucous membranes and eyes, 
from airborne exposure to gases, vapor, or liquid OR by direct skin contact.

REPRODUCTIVE 
TOXICITY

•  Suspected of damaging fertility or the unborn child.

STOT—SINGLE 
EXPOSURE

• May cause drowsiness and dizziness.

STOT—REPEATED 
EXPOSURE

•  Causes damage to organs through prolonged or repeated exposure.

ASPIRATION HAZARD May be fatal if swallowed and enters airways Risk of serious damage to the lungs (by aspiration).
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Section 12: Ecological Information

ECOTOXICITY

CHEMICAL NAME TOXICITY TO ALGAE TOXICITY TO FISH DAPHNIA MAGNA 
(WATER FLEA)

OTHER TOXICITY

1,2,4-Trimethylbenzene – LC50 96 h:  7.72 mg/L

(Pimephales promelas)

EC50 48h: 30 mmol/cu  
(Daphnia magna)

LC50 24h: 100 mmol/cu 
Artemia salina (Brine Shrimp)

2-Methylbutane  
(In Liquid form)

EC50 48 h: = 2.3 mg/L

(Daphnia magna)

Benzene EC50 72 h: = 29 mg/L

(Pseudokirchneriella 
subcapitata)

LC50 96 h: 10.7 - 14.7 mg/L flow-
through (Pimephales promelas)

LC50 96 h: = 5.3 mg/L flow-
through (Oncorhynchus mykiss)

LC50 96 h: = 22.49 mg/L static 
(Lepomis macrochirus)

LC50 96 h: = 28.6 mg/L static 
(Poecilia reticulata) 

LC50 96 h: 22330 - 41160 µg/L 
static (Pimephales promelas) 

LC50 96 h: 70000 - 142000 µg/L 
static (Lepomis macrochirus)

EC50 48 h: 8.76 - 15.6 mg/L Static 
(Daphnia magna)

EC50 48 h: = 10 mg/L  
(Daphnia magna)

–

Cyclohexane EC50 72 h: > 500 mg/L 
(Desmodesmus subspicatus)

LC50 96 h: 3.96 - 5.18 mg/L flow-
through (Pimephales promelas)

LC50 96 h: 23.03 - 42.07 mg/L 
static (Pimephales promelas)

LC50 96 h: 24.99 - 44.69 mg/L 
static (Lepomis macrochirus)

LC50 96 h: 48.87 - 68.76 mg/L 
static (Poecilia reticulata)

EC50 24 h: > 400 mg/L  
(Daphnia magna

EC50 = 85.5 mg/L 5 min 
EC50 = 93 mg/L 10 min 
(Microorganisms)

Cyclopentane EC50 48 h: 150 nmol/cu m 
(Daphnia magna)

LC50 24h: 280 mmol/cu m 
Artemia salina (Brine Shrimp)

Decane EC50 24 h: = 0.043 mg/L

(Chlorella vulgaris)

– EC50 48 h: = 0.029 mg/L

(Daphnia magna)

–

Ethylbenzene EC50 72 h: = 4.6 mg/L 
(Pseudokirchneriella 
subcapitata) 

EC50 96 h: > 438 mg/L 
(Pseudokirchneriella 
subcapitata) 

EC50 72 h: 2.6 - 11.3 mg/L 
static (Pseudokirchneriella 
subcapitata) 

EC50 96 h: 1.7 - 7.6 mg/L 
static (Pseudokirchneriella 
subcapitata) 

EC50 72 h: = 11 mg/L 
(Pseudokirchneriella 
subcapitata)

LC50 96 h: 11.0 - 18.0 mg/L static 
(Oncorhynchus mykiss) 

LC50 96 h: = 4.2 mg/L semi-
static (Oncorhynchus mykiss) 

LC50 96 h: 7.55 - 11 mg/L flow-
through (Pimephales promelas) 

LC50 96 h: = 32 mg/L static 
(Lepomis macrochirus) 

LC50 96 h: 9.1 - 15.6 mg/L static 
(Pimephales promelas) 

LC50 96 h: = 9.6 mg/L static 
(Poecilia reticulata)

EC50 48 h: 1.8 - 2.4 mg/L 
(Daphnia magna)

EC50 = 9.68 mg/L 30 min  
EC50 = 96mg/L 24 h 
(Microorganisms)
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ECOTOXICITY

CHEMICAL NAME TOXICITY TO ALGAE TOXICITY TO FISH DAPHNIA MAGNA 
(WATER FLEA)

OTHER TOXICITY

Heptane – LC50 96 h: = 375.0 mg/L  
(Cichlid fish)

EC50 24 h: > 10 mg/L  
(Daphnia magna)

–

Hexane – LC50 96 h: 2.1 - 2.98 mg/L  
flow-through  
(Pimephales promelas)

EC50 24 h: > 1000 mg/L 
(Daphnia magna)

–

Hydrogen sulfide – LC50 96h: 49 µg/l  
Oncorhynchus mykiss  
(Rainbow Trout) eggs 

LC50 24h: 1059.7 µg/l 
Pimephales promelas  
(Fathead Minnow)

EC50 48h: 62 µg/l  
Gammarus pseudolimnaeus 
(Scud)

–

MethylCyclohexane – LC50 96hr: 72.0 mg/l  
(Golden Shiner)

– –

Natural gas condensates 
(petroleum)

– LC50 96 h: = 119 mg/L static 
(Alburnus alburnus)

LC50 96 h: = 82 mg/L static 
(Cyprinodon variegatus)

EC50 24 h: = 170 mg/L

(Daphnia magna)

–

Octane – – EC50 48 h: = 0.38 mg/L  
(water flea) 

EC50 48 h: = 0.02856 mg/L 
(Daphnia magna)

EC50 = 890 mg/L 30 min 
(Microorganisms) 

EC50 <1.67hr: 120 µg/l  
Mytilus edulis  
(Common Bay Mussel)

Pentane – – EC50 48h: 135 mmol/cu LC50 24h: 165 mmol/cu 
Artemia salina (Brine Shrimp)

Toluene EC50: >433 mg/L 
Pseudokirchneriella subcapitata 
96 h 

EC50: 12.5 mg/L 
Pseudokirchneriella subcapitata 
72 h static

LC50: 15.22 - 19.05 mg/L 
Pimephales promelas  
96 h flow-through 

LC50: 12.6 mg/L   
Pimephales promelas 96 h static

LC50: 5.89 - 7.81 mg/L 
Oncorhynchus mykiss  
96 h flow-through

LC50: 14.1 - 17.16 mg/L 
Oncorhynchus mykiss  
96 h static

LC50: 5.8 mg/L  
Oncorhynchus mykiss  
96 h semi-static

LC50: 11.0-15.0 mg/L  
Lepomis macrochirus  
96 h static

LC50: 54 mg/L Oryzias latipes  
96 h static 

LC50: 28.2 mg/L  
Poecilia reticulata  
96 h semi-static

LC50: 50.87-70.34 mg/L 
Poecilia reticulata 96 h static

EC50 48 h: 5.46 - 9.83 mg/L 
Static (Daphnia magna) 

EC50 48 h: = 11.5 mg/L  
(Daphnia magna)

EC50 = 19.7 mg/L 30 min 
(Microorganisms)
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ECOTOXICITY

CHEMICAL NAME TOXICITY TO ALGAE TOXICITY TO FISH DAPHNIA MAGNA 
(WATER FLEA)

OTHER TOXICITY

Xylenes EC50 72 h: = 11 mg/L 
(Pseudokirchneriella 
subcapitata)

LC50 96 h: = 13.4 mg/L flow-
through (Pimephales promelas)

LC50 96 h: 2.661 - 4.093 mg/L 
static (Oncorhynchus mykiss)

LC50 96 h: 13.5 - 17.3 mg/L 
(Oncorhynchus mykiss) 

LC50 96 h: 13.1 - 16.5 mg/L  
flow-through  
(Lepomis macrochirus)

EC50 48 h: = 3.82 mg/L  
(water flea) 

LC50 48 h: = 0.6 mg/L 
(Gammarus lacustris)

-

PERSISTENCE AND 
DEGRADABILITY

•  No information available

BIOACCUMULATIVE 
POTENTIAL

CHEMICAL LOG POW

1,2,4- Trimethylbenzene 3.78

2- Methylbutane  
(In Liquid form)

2.72

Benzene 1.83

Butane 2.89

YCyclohexane 3.44

Cyclopentane 3.00

Decane 5.1

Ethane 1.81

Ethylbenzene 3.118

Heptane 4.66

Hexane 3.90

Hydrogen Sulfide 0.45

Isobutane 2.76

Methylcyclohexane 3.61

Methylcyclopentane 3.37

Nonane 5.65

Octane 5.18

Pentane 3.39

Propane 2.36

Toluene 2.65

Xylene 2.77- 3.15
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MOBILITY IN SOIL CHEMICAL EXPECTED SOIL MOBILITY

1,2,4- Trimethylbenzene Low

2- Methylbutane  
(In Liquid form)

Low

Benzene High

Butane Low

Cyclohexane Moderate

Cyclopentane Moderate

Decane Immobile

Ethane Very High

Ethylbenzene Low

Heptane Moderate

Hexane High

Isobutane Very High

Methylcyclopentane Low

Nonane Immobile

Octane Immobile

Pentane High

Propane Moderate

Toluene High to Moderate

Xylene Very High to Moderate

OTHER ADVERSE 
EFFECTS

•  No information available
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Section 13: Disposal Considerations

WASTE TREATMENT 
METHODS

Product Waste •  This product, if it must be discarded, may meet the criteria of a hazardous waste as defined 
by US EPA RCRA (40 CFR 261), Environment Canada, or other State, Provincial, and local 
regulations. If this product is classified as a hazardous waste, federal law requires disposal 
at a licensed hazardous waste disposal facility.

•  This product could also contain benzene at >0.5 ppm and could exhibit the characteristic 
of “toxicity” (D018) as determined by the toxicity characteristic leaching procedure (TCLP).

•  This material could become a hazardous waste if mixed or contaminated with a hazardous 
waste or other substance(s).

•  It is the responsibility of the user to consult federal, state and local waste regulations to 
determine appropriate disposal options.

Packaging Waste •  Container contents should be completely used and containers should be emptied prior 
to discard.

•  Container could be considered a RCRA hazardous waste and must be disposed of 
with care and in full compliance with federal, state and local regulations.

•  Larger empty containers, such as drums, should be returned to the distributor or to 
a drum re-conditioner.

•  To assure proper disposal of smaller empty containers, consult with state and local 
regulations and disposal authorities.

Section 14: Transport Information

**CHART NAME** UN  
NUMBER

PROPER  
SHIPPING NAME

TRANSPORT  
HAZARD CLASS

PACKING  
GROUP

ENVIRONMENTAL 
HAZARD

DOT UN1267 Petroleum Crude Oil 3 I Emergency response 
guide number: 129

TDG UN1267 Petroleum Crude Oil 3 I Marine Pullutant

IMO/IMDG UN1267 Petroleum Crude Oil 3 I Marine Pullutant

IATA/ICAO UN1267 Petroleum Crude Oil 3 I ERG Code 3L

SPECIAL RECAUTIONS  
FOR USER

• None
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Section 15: Regulatory Information

U.S.—CERCLA/SARA

 HAZARDOUS 
SUBSTANCES AND 
THEIR REPORTABLE 
QUANTITIES

COMPONENT CAS # AMOUNT

1,2,4-Trimethylbenzene 95-63-6 Not Listed

2-Methylbutane  
(In Liquid form)

78-78-4 Not Listed

Benzene 71-43-2 10 lb final RQ; 4.54 kg final RQ

Butane 106-97-8 Not Listed

Cyclohexane 110-82-7 1000 lb final RQ; 454 kg final RQ

Cyclopentane 287-92-3 Not Listed

Decane 124-18-5 Not Listed

Ethane 74-84-0 Not Listed

Ethylbenzene 100-41-4 1000 lb final RQ; 454 kg final RQ

Heptane 142-82-5 Not Listed

Hexane 110-54-3 5000 lb final RQ; 2270 kg final RQ

Hydrogen Sulfide 7783-06-4 100 lb final RQ; 45.4 kg final RQ

Isobutane 75-28-5 Not Listed

Methylcyclohexane 108-87-2 Not Listed

Methylcyclopentane 96-37-7 Not Listed

Natural Gas Condensate 68919-39-1 Not Listed

Natural gas condensates 
(petroleum)

64741-47-5 Not Listed

Nonane 111-84-2 Not Listed

Octane 111-65-9 Not Listed

Pentane 109-66-0 Not Listed

Petroleum 8002-05-9 Not Listed

Propane 74-98-6 Not Listed

Toluene 108-88-3 1000 lb final RQ; 454 kg final RQ

Xylene 1330-20-7 100 lb final RQ; 45.4 kg final RQ
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U.S.—CWA  
(CLEAN WATER ACT)— 
REPORTABLE 
QUANTITIES OF 
DESIGNATED 
HAZARDOUS 
SUBSTANCES

COMPONENT CAS # AMOUNT

1,2,4-Trimethylbenzene 95-63-6 Not Listed

2-Methylbutane  
(In Liquid form)

78-78-4 Not Listed

Benzene 71-43-2 10 lb RQ

Butane 106-97-8 Not Listed

Cyclohexane 110-82-7 1000 lb RQ

Cyclopentane 287-92-3 Not Listed

Decane 124-18-5 Not Listed

Ethane 74-84-0 Not Listed

Ethylbenzene 100-41-4 1000 lb RQ

Heptane 142-82-5 Not Listed

Hexane 110-54-3 Not Listed

Hydrogen Sulfide 7783-06-4 100 lb RQ

Isobutane 75-28-5 Not Listed

Methylcyclohexane 108-87-2 Not Listed

Methylcyclopentane 96-37-7 Not Listed

Natural Gas Condensate 68919-39-1 Not Listed

Natural gas condensates 
(petroleum)

64741-47-5 Not Listed

Nonane 111-84-2 Not Listed

Octane 111-65-9 Not Listed

Pentane 109-66-0 Not Listed

Petroleum 8002-05-9 Not Listed

Propane 74-98-6 Not Listed

Toluene 108-88-3 1000 lb RQ

Xylene 1330-20-7 100 lb RQ
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U.S.—CWA  
(CLEAN WATER ACT)— 
RECOMMENDED 
WATER QUALITY 
CRITERIA—CCC FOR 
FRESHWATER LIFE

COMPONENT CAS # AMOUNT

Hydrogen Sulfide 7783-06-4 2.0 µg/L CCC

U.S.—CWA  
(CLEAN WATER ACT)— 
RECOMMENDED 
WATER QUALITY 
CRITERIA—CCC FOR 
SALTWATER LIFE

COMPONENT CAS # AMOUNT

HydrogenSulfide 7783-06-4 2.0 µg/L CCC

U.S.—CWA  
(CLEAN WATER ACT)— 
 HAZARDOUS 
SUBSTANCES

COMPONENT CAS # LISTED

1,2,4-Trimethylbenzene 95-63-6 Not Listed

2-Methylbutane  
(In Liquid form)

78-78-4 Not Listed

Benzene 71-43-2 X

Butane 106-97-8 Not Listed

Cyclohexane 110-82-7 X

Cyclopentane 287-92-3 Not Listed

Decane 124-18-5 Not Listed

Ethane 74-84-0 Not Listed

Ethylbenzene 100-41-4 X

Heptane 142-82-5 Not Listed

Hexane 110-54-3 Not Listed

Hydrogen Sulfide 7783-06-4 X

Isobutane 75-28-5 Not Listed

Methylcyclohexane 108-87-2 Not Listed

Methylcyclopentane 96-37-7 Not Listed

Natural Gas Condensate 68919-39-1 Not Listed

Natural gas condensates 
(petroleum)

64741-47-5 Not Listed

Nonane 111-84-2 Not Listed

Octane 111-65-9 Not Listed

Pentane 109-66-0 Not Listed

Petroleum 8002-05-9 Not Listed
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Propane 74-98-6 Not Listed

Toluene 108-88-3 X

Xylene 1330-20-7 X

 X= The component is listed

U.S.—CWA  
(CLEAN WATER ACT)— 
PRIORITY POLLUTANTS

COMPONENT CAS # LISTED

1,2,4-Trimethylbenzene 95-63-6 Not Listed

2-Methylbutane  
(In Liquid form)

78-78-4 Not Listed

Benzene 71-43-2 X

Butane 106-97-8 Not Listed

Cyclohexane 110-82-7 Not Listed

Cyclopentane 287-92-3 Not Listed

Decane 124-18-5 Not Listed

Ethane 74-84-0 Not Listed

Ethylbenzene 100-41-4 X

Heptane 142-82-5 Not Listed

Hexane 110-54-3 Not Listed

Hydrogen Sulfide 7783-06-4 Not Listed

Isobutane 75-28-5 Not Listed

Methylcyclohexane 108-87-2 Not Listed

Methylcyclopentane 96-37-7 Not Listed

Natural Gas Condensate 68919-39-1 Not Listed

Natural gas condensates 
(petroleum)

64741-47-5 Not Listed

Nonane 111-84-2 Not Listed

Octane 111-65-9 Not Listed

Pentane 109-66-0 Not Listed

Petroleum 8002-05-9 Not Listed

Propane 74-98-6 Not Listed

Toluene 108-88-3 X

Xylene 1330-20-7 Not Listed

 X= The component is listed
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CANADA-WHMIS—
CLASSIFICATIONS 
OF SUBSTANCES

COMPONENT CAS # CLASSIFICATION

1,2,4-Trimethylbenzene 95-63-6 B3

2-Methylbutane  
(In Liquid form)

78-78-4 B2

Benzene 71-43-2 B2, D2A, D2B

Butane 106-97-8 A, B1

Cyclohexane 110-82-7 B2, D2B

Cyclopentane 287-92-3 B2

Decane 124-18-5 B3, D2B

Ethane 74-84-0 A, B1

Ethylbenzene 100-41-4 B2, D2A, D2B

Heptane 142-82-5 B2, D2B

Hexane 110-54-3 B2, D2A, D2B

Hydrogen Sulfide 7783-06-4 A, B1, D1A, D2B

Isobutane 75-28-5 A, B1 (listed under Methyl-2 propane)

Methylcyclohexane 108-87-2 B2

Methylcyclopentane 96-37-7 Not Listed

Natural Gas Condensate 68919-39-1 Not Listed

Natural gas condensates 
(petroleum)

64741-47-5 Not Listed

Nonane 111-84-2 B2, D2B

Octane 111-65-9 B2, D2B

Pentane 109-66-0 B2

Petroleum 8002-05-9 B2

Propane 74-98-6 A, B1

Toluene 108-88-3 B2, D2A, D2B

Xylene 1330-20-7 B2, D2A, D2B

X= The component is listed

should this row be left in the layout?
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CANADA—COUNCIL 
OF MINISTERS OF  
THE ENVIRONMENT—
WATER QUALITY 
GUIDELINES FOR 
FRESHWATER 
AQUATIC LIFE

COMPONENT CAS # AMOUNT

Ethylbenzene 100-41-4 90 μg/L

Toluene 108-88-3 2.0 μg/L

Benzene 71-43-2 370 μg/L

CANADA—COUNCIL 
OF MINISTERS OF 
THE ENVIRONMENT— 
WATER QUALITY 
GUIDELINES FOR 
MARINE AQUATIC LIFE

COMPONENT CAS # AMOUNT

Ethylbenzene 100-41-4 25 μg/L

Toluene 108-88-3 215 μg/L

Benzene 71-43-2 110 μg/L

CANADA—
ENVIRONMENTAL 
EMERGENCIES

COMPONENT CAS # LISTED

1,2,4-Trimethylbenzene 95-63-6  Not Listed

2-Methylbutane  
(In Liquid form)

78-78-4 X

Benzene 71-43-2 X

Butane 106-97-8 X

Cyclohexane 110-82-7 X

Cyclopentane 287-92-3 Not Listed

Decane 124-18-5 Not Listed

Ethane 74-84-0 X

Ethylbenzene 100-41-4 X

Heptane 142-82-5 Not Listed

Hexane 110-54-3 Not Listed

Hydrogen Sulfide 7783-06-4 X

Isobutane 75-28-5 X

Methylcyclohexane 108-87-2 Not Listed

Methylcyclopentane 96-37-7 Not Listed

Natural Gas Condensate 68919-39-1 Not Listed

Natural gas condensates 
(petroleum)

64741-47-5 Not Listed

Nonane 111-84-2 Not Listed

Octane 111-65-9 Not Listed

Pentane 109-66-0 X
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LABEL ELEMENTS Signal Word Danger

Hazard Pictograms

Hazard Statements •  Causes skin irritation.

•  Causes serious eye irritation.

•  May cause genetic defects.

•  May cause cancer.

•  Suspected of damaging fertility or the unborn child.

•  May cause respiratory irritation.

•  Causes damage to organs through prolonged or repeated exposure.

•  May be fatal if swallowed and enters airways.

•  Extremely flammable liquid and vapor.

• May cause drowsiness or dizziness.

PRECAUTIONARY 
STATEMENTS

Prevention •  Wash face, hands and any exposed skin thoroughly after handling.

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

•  Obtain special instructions before use.

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

•  Use personal protective equipment as required.

•  Do not breathe dust/fume/gas/mist/vapors/spray.

•  Use only outdoors or in a well-ventilated area.

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

•  Keep away from heat/sparks/open flames/hot surfaces.

•  Keep container tightly closed.

•  No smoking.

•  Ground/bond container and receiving equipment.

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

•  Use only non-sparking tools.

•  Take precautionary measures against static discharge.

•  In case of inadequate ventilation wear respiratory protection.

Response •  IF EXPOSED or concerned: Get medical advice/attention.

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

•  Call a POISON CENTER or doctor/physician if you feel unwell.

•  IF SWALLOWED: Immediately call a POISON CENTER or doctor/physician.

•  Do NOT induce vomiting.

•  IF ON SKIN (or hair): Remove/Take off immediately all contaminated clothing. Rinse skin 
with water/shower and soap.

•  In case of fire: Use CO
2

, dry chemical, or foam for extinction.

•  IF IN EYES: Rinse cautiously with water for several minutes. Remove contact lenses, 
if present and easy to do. Continue rinsing.

• If SKIN irritation occurs: Get medical advice/attention. 

• If EYE irritation persists: Get medical advice/attention.

Storage/Disposal •  Store locked up and keep cool.

•  Store in a well-ventilated place. Keep container tightly closed.

•  Dispose of content and/or container in accordance with local, regional, national, and/or 
international regulations.

OTHER  
INFORMATION

•  Under United States Regulations (29 CFR 1910.1200 - Hazard Communication Standard), this product is 
considered hazardous. 

•  Very toxic to aquatic life with long lasting effects.
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Section 3: Composition/Information on Ingredients

COMPONENT NAME CAS NUMBER PERCENTAGE (%)* NOTES

2-Methylbutane (In Liquid form) 78-78-4 0-4

Benzene 71-43-2 0-5

Butane 106-97-8 0-5

Cyclohexane 110-82-7 0-5

Ethylbenzene 100-41-4 0-2

Heptane 142-82-5 0-10

Hexane 110-54-3 0-8

Hydrogen Sulfide 7783-06-4 0-5

Isobutane 75-28-5 0-5

Methylcyclohexane 108-87-2 0-3

Methylcyclopentane 96-37-7 0-3

Naphthalene 91-20-3 0-1

Natural gas condensates (petroleum) 64741-47-5 0-25

Octane 111-65-9 0-10

Pentane 109-66-0 0-3

Petroleum 8002-05-9 0-100

Toluene 108-88-3 0-5

Xylene 1330-20-7 0-3

*Values do not reflect absolute minimums and maximums; those values may vary from time to time.
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Section 4: First Aid Measures

DESCRIPTION 
OF NECESSARY 
MEASURES

Inhalation •  IF INHALED: Remove victim to fresh air and keep at rest in a position comfortable for 
breathing. If irritation persists: Get medical advice/attention.

Skin •  IF ON SKIN: Wash with plenty of soap and water. If skin irritation occurs: Get medical 
advice/attention. Take off contaminated clothing and wash before reuse.

Eye •  IF IN EYES: Rinse cautiously with water for several minutes. Remove contact lenses,  
if present and easy to do. Continue rinsing. If eye irritation persists: Get medical advice/
attention.

Ingestion •  Do NOT induce vomiting. Call a physician or poison control center.

•  Aspiration hazard if swallowed—can enter lungs and cause damage.

MOST IMPORTANT 
SYMPTOMS AND 
EFFECTS, BOTH 
ACUTE AND DELAYED

Refer to Section 11 - 
Toxicological Information

INDICATION OF 
IMMEDIATE MEDICAL 
ATTENTION AND 
SPECIAL TREATMENT 
NEEDED, IF 
NECESSARY

Note to the Physician •  Aspiration hazard. Symptoms may be delayed.

•  Epinephrine and other sympathomimetic drugs may initiate cardiac arrhythmias in persons 
exposed to high concentrations of this material (e.g., in enclosed spaces or with deliberate 
abuse). The use of other drugs with less arrhythmogenic potential should be considered. 
If sympathomimetic drugs are administered, observe for development of cardiac 
arrhythmias.

•  Ensure that medical personnel are aware of the material(s) involved, take precautions to 
protect themselves and prevent spread of contamination.

Section 5: Fire Fighting Measures

EXTINGUISHING 
MEDIA

Suitable 
Extinguishing Media

•  SMALL FIRES: Dry chemical, CO
2

, water spray or regular foam.

•  LARGE FIRE: Water spray, fog or regular foam.

Unsuitable 
Extinguishing Media

•  CAUTION: Use of water spray when fighting fire may be inefficient.

•  Do not use straight streams.

FIREFIGHTING 
PROCEDURES

•  FIRE INVOLVING TANKS OR CAR/TRAILER LOADS: Withdraw immediately in case of rising sound from venting safety 
devices or discoloration of tank.

•  FIRE INVOLVING TANKS OR CAR/TRAILER LOADS: If impossible to extinguish, protect surroundings and allow fire to 
burn itself out.

•  Stay upwind.

•  Ventilate closed spaces before entering.

•  Fire fighters should wear complete protective clothing including self-contained breathing apparatus.

•  FIRE: If tank, rail car or tank truck is involved in a fire, ISOLATE for 1600 meters (1 mile) in all directions; also, consider initial 
evacuation for 1600 meters (1 mile) in all directions.

•  FIRE: When a large quantity of this material is involved in a major fire, consider an initial evacuation distance of 300 meters 
(1000 feet) in all directions.

•  Move containers from fire area if you can do it without risk.
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•  LARGE FIRES: Use water spray or fog; do not use straight streams.

•  LARGE FIRES: If insufficient water supply: knock down vapors only. If this is impossible, withdraw from area and let fire burn.

•  LARGE FIRES: Flood fire area with large quantities of water, while knocking down vapors with water fog.

SPECIAL HAZARDS 
ARISING FROM THE 
SUBSTANCE OR 
MIXTURE

•  Vapors may travel to source of ignition and flash back.

•  Air/vapor mixtures may explode when ignited.

•  Vapors may accumulate in confined areas (basement, tanks, hopper/tank cars etc.).

•  Will be easily ignited by heat, sparks or flames.

•  Runoff to sewer may create fire or explosion hazard.

•  Vapor explosion hazard indoors, outdoors or in sewers.

•  MAY EXPLODE AND THROW FRAGMENTS 1600 meters (1 MILE) OR MORE IF FIRE REACHES CARGO.

•  May create vapor/air explosion hazard indoors, outdoors or in sewers.

•  Most vapors are heavier than air. They will spread along ground and collect in low or confined areas (sewers, 
basements, tanks).

EXPLOSION DATA Hazardous 
Combustion Products

•  Carbon monoxide. Carbon dioxide (CO
2

). Nitrogen oxides (NOx). Oxides of sulfur.

•  Aldehydes, aromatic and other hydrocarbons.

Sensitivity to  
Mechanical Impact

•  None.

Sensitivity to 
Static Discharge

•  Yes.

PROTECTIVE 
EQUIPMENT AND 
PRECAUTIONS FOR 
FIREFIGHTERS

•  As in any fire, wear self-contained breathing apparatus pressure-demand, MSHA/NIOSH (approved or equivalent) and full 
protective gear.

•  Water spray is recommended to cool or protect exposed materials or structures. Water may be ineffective for 
extinguishment, unless used under favorable conditions by experienced firefighters.

•  Carbon dioxide can displace oxygen. Use caution when applying carbon dioxide in confined spaces.

•  Water spray may be useful in minimizing or dispersing vapors.

•  Long-duration fires involving diluent stored in tanks may result in a boilover.

•  For fires beyond the incipient stage, emergency responders in the immediate hazard area should wear bunker gear.

Section 6: Accidental Release Measures

PERSONAL 
PRECAUTIONS, 
PROTECTIVE 
EQUIPMENT AND 
EMERGENCY 
PROCEDURES

Personal Precautions •  Evacuate personnel to safe areas.

•  Remove all sources of ignition.

•  Deny entry to unauthorized and unprotected personnel.

•  Use personal protective equipment.

•  Avoid contact with skin, eyes and clothing.

•  Stop leak if you can do it without risk.

•  Keep people away from and upwind of spill/leak.

•  Do not touch damaged containers or spilled material unless wearing appropriate  
protective clothing.

 •  Ventilate enclosed areas.

•  Do not walk through spilled material.

Protective Equipment •  Wear appropriate breathing apparatus (if applicable) and protective clothing.

REDACTED SUBMITTAL-PUBLIC COPY



Enbridge Pipelines Inc. Page 6 of 23Safety Data Sheet:  Petroleum Crude Oil—Sour
Revision date: 5/7/2015

Emergency Procedures •  ELIMINATE all ignition sources (no smoking, flares, sparks or flames in immediate area) 
Keep unauthorized personnel away. Evacuate area. Keep out of low areas. Stop leak if you 
can do it without risk.

•  Report spills to local or federal authorities as appropriate or required.

ENVIRONMENTAL 
PRECAUTIONS

•  Avoid run off to waterways and sewers. Do NOT wash away into sewer. Prevent entry into waterways, sewers, basements or 
confined areas. Runoff from fire control may cause pollution.

METHODS AND 
MATERIAL FOR 
CONTAINMENT 
AND CLEANING UP

Methods for Containment •  Stop leak if you can do it without risk.

•  Contain and recover liquid when possible.

•  A vapor suppressing foam may be used to reduce vapors.

•  Dike far ahead of spill; use dry sand to contain the flow of material; contain water spills 
by booming.

•  Use water spray to reduce vapors or divert vapor cloud drift.

•  A fine water spray remotely directed to the edge of the spill pool can be used to direct and 
maintain a hot flare fire which will burn the spilled material in a controlled manner.

Methods for Cleaning Up •  Clean up spill immediately.

•  LARGE SPILLS: DO NOT CLEAN-UP OR DISPOSE OF, EXCEPT UNDER SUPERVISION 
OF A SPECIALIST.

•  SMALL LIQUID SPILLS: Use a non-combustible material like vermiculite or sand to soak up 
the product and place into a container for later disposal.

•  Use appropriate Personal Protective Equipment (PPE).

•  Use clean non-sparking tools to collect absorbed material.

•  Vacuum spilled material.

•  Try to work upwind of spill.

•  All equipment used when handling the product must be grounded.

•  Recover and return free product to proper containers

•  Use suitable absorbent materials such as vermiculite, sands, soil, or clay to clean up 
residual liquids.

•  Do not place spilled materials back in the original container.

•  Do not flush to sewer or allow to enter waterways.

Section 7: Handling and Storage

PRECAUTIONS FOR 
SAFE HANDLING

Handling •  All equipment used when handling the product must be grounded. Avoid contact with 
heat and ignition sources and oxidizers. Do not breathe (dust, vapor or spray mist). Do not 
use in areas without adequate ventilation. Do not use sparking tools. Keep away from heat, 
sparks, and flame. No open flames, no sparks and no smoking. Use only with adequate 
ventilation. Do not use or store near heat or open flame. Keep away from fire, sparks and 
heated surfaces.

•  The use of explosion-proof equipment is recommended and may be required (see 
appropriate fire codes).

•  The use of appropriate respiratory protection is advised when concentrations exceed any 
established exposure limits.

•  Take precautionary measures against static discharges.
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Handling •  Do not cut drill, grind or weld on empty containers since they may contain explosive residues.

•  Stay upwind and vent open hatches before uploading.

•  Avoid contact with skin, eyes and clothing.

•  Exercise good personal hygiene including removal of soiled clothing and prompt washing 
with soap and water.

•  Wear personal protective equipment.

•  Remove and wash contaminated clothing before re-use.

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

•  Do not take internally.

•  Wash thoroughly after handling.

•  Empty containers pose a potential fire and explosion hazard.

CONDITIONS FOR 
SAFE STORAGE, 
INCLUDING ANY 
INCOMPATIBILITIES

Storage •  Ventilate enclosed areas.

•  Store in a well-ventilated place.

•  Keep container tightly closed.

•  Store locked up.

•  Avoid shock, impact, friction, and rough handling. Do not use sparking tools.

•  Store in a cool/low-temperature, well-ventilated place away from heat and ignition sources.

•  Keep away from sources of ignition.

•  No Smoking.

•  Do not enter confined spaces such as tanks or pits without following proper entry 
procedures.

•  Store in properly closed containers that are appropriately labeled and in a cool well- 
ventilated area.

•  Harmful concentrations of hydrogen sulfide (H
2

S) gas can accumulate in excavations and 
low-lying areas as well as the vapor space of storage and bulk transport compartments.

•  Keep away from open flames, hot surfaces and sources of ignition.

•  Keep product and empty container away from heat and sources of ignition.

•  Storage containers should be grounded and bonded.

•  Fixed storage containers, transfer containers and associated equipment should be 
grounded and bonded to prevent accumulation of static charge.

•  Store away from incompatible materials.

Incompatible Products • Strong oxidizers such as nitrates, chlorates, peroxides, chlorine.

Section 8: Exposure Controls/Personal Protection

CONTROL 
PARAMETERS: 
EXPOSURE 
GUIDELINES

CHEMICAL NAME ACGIH OSHA NIOSH

2-Methylbutane  
(In Liquid form)

TWA 600 ppm – –

Benzene TLV 0.5 ppm

TLV 1.6 mg/m3

STEL 2.5 ppm

STEL 8 mg/m3

PEL 1 ppm

STEL 5 ppm

TWA 0.1 ppm

STEL 1 ppm

IDLH 500 ppm

Butane STEL 1000 ppm – TWA 800 ppm

TWA 1900 mg/m3
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Cyclohexane TLV 100 ppm

TLV 334 mg/m3

PEL 300 ppm

PEL 1050 mg/m3

TWA 300 ppm

TWA 1050 mg/m3

IDLH 1300 ppm

Ethylbenzene TLV 20 ppm

TLV 87 mg/m3

PEL 100 ppm

PEL 435 mg/m3

TWA 100 ppm

TWA 435 mg/m3

STEL 125 ppm

STEL 545 mg/m3

IDLH 800 ppm

Heptane TLV 400 ppm

TLV 1640 mg/m3

STEL 500 ppm

STEL 2000 mg/m3

PEL 500 ppm

PEL 2000 mg/m3

TWA 85 ppm

TWA 350 mg/m3

Ceiling 440 ppm

Ceiling 1800 mg/m3

IDLH 750 ppm

Hexane TLV 50 ppm

TLV 176 mg/m3

PEL 500 ppm

PEL 1800 mg/m3

TWA 50 ppm

TWA 180 mg/m3

IDLH 1100 ppm

Hydrogen sulfide TLV 1 ppm

TLV 1.4 mg/m3

STEL 5 ppm

STEL 7 mg/m3

Ceiling 20 ppm Ceiling 10 ppm

Ceiling 15 mg/m3

IDLH 100 ppm

Isobutane TWA 1000 ppm – –

Methylcyclohexane TLV 400 ppm

TLV 1610 mg/m3

PEL 500 ppm

PEL 2000 mg/m3

TWA 400 ppm

TWA 1600 mg/m3

IDLH 1200 ppm

Naphthalene TLV 10 ppm

STEL 15 ppm

PEL 10 ppm

PEL 50 mg/m3

TWA 10 ppm

TWA 50 mg/m3

STEL 15 ppm

STEL 75 mg/m3

Octane TLV 300 ppm

TLV 1401 mg/m3

PEL 500 ppm

PEL 2350 mg/m3

TWA 75 ppm

TWA 350 mg/m3

Ceiling 385 ppm

Ceiling 1800 mg/m3

IDLH 1000 ppm

Pentane TLV 600 ppm

TLV 1770 mg/m3

PEL 1000 ppm

PEL 2950 mg/m3

TWA 120 ppm

TWA 350 mg/m3

Ceiling 610 ppm

Ceiling 1800 mg/m3

IDLH 1500 ppm

Toluene TLV 20 ppm

TLV 75 mg/m3

PEL 200 ppm

STEL 300 mg/m3

TWA 100 ppm

TWA 375 mg/m3

STEL 150 ppm

STEL 560 mg/m3

IDLH 500 ppm
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Xylenes TLV 100 ppm

TLV 434 mg/m3

STEL 150 ppm

STEL 651 mg/m3

PEL 100 ppm

PEL 435 mg/m3

TWA 100 ppm

TWA 435 mg/m3

STEL 150 ppm

STEL 655 mg/m3

IDLH 900 ppm

APPROPRIATE 
ENGINEERING 
CONTROLS

•  Adequate ventilation systems as needed to control concentrations of airborne contaminants below applicable threshold 
limit values. Prevent vapor build up by providing adequate ventilation during and after use. Use only appropriately classified 
electrical equipment.

INDIVIDUAL 
PROTECTION 
MEASURES

Eye and Face •  Wear face shield and eye protection.

Skin and Body •  The use of gloves (nitrile or neoprene) is advised to prevent skin contact and possible 
irritation.

•  Wear protective gloves/protective clothing/eye protection/face protection. Wear long 
sleeves and/or protective coveralls.

Respiratory •  Follow the OSHA respirator regulations found in 29 CFR 1910.134 or European Standard 
EN 149. Use a NIOSH/MSHA or European Standard EN 149 approved respirator if 
exposure limits are exceeded or symptoms are experienced.

General Hygiene Measures •  Handle in accordance with good industrial hygiene and safety practice.

Section 9: Physical and Chemical Properties

MATERIAL 
DESCRIPTION

Physical State Liquid Odor Petroleum like odor

Substance Type Mixture Odor Threshold No data available

Appearance Yellow/green to 
Brown/black liquid

PROPERTIES pH No data available Vapor Pressure No data available

Melting Point/ 
Freezing Point

No data available Vapor Density >1 Air=1

Boiling Point/ 
Boiling Range

-20 to 550°C

-4 to 1022°F

Relative Density No data available

Flash Point -40 to 100 °C

-40 to 212 °F

Water Solubility Negligible

Evaporation Rate No data available Partition Coefficient: 
n-octanol/water

No data available

Flammability (solid, gas) No data available Autoignition Temperature No data available

Upper Flammability Limit No data available Decomposition 
Temperature

No data available
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Lower Flammability Limit No data availab e Specific Gravity No data available

Viscosity No data available

Section 10: Stability and Reactivity

REACTIVITY Chlorine Dioxide

CHEMICAL STABILITY Stable at 70 °F, 760 mm Hg pressure

POSSIBILITY OF HAZARDOUS REACTIONS None under normal processing

CONDITIONS TO AVOID Excessive heat, sources of ignition, sparks, open flames, and buildup of static electricity

INCOMPATIBLE MATERIALS Strong oxidizers such as nitrates, chlorates, peroxides, chlorine

HAZARDOUS DECOMPOSITION PRODUCTS Combustion produces carbon monoxide, aldehydes, sulfur dioxide, aromatic and 
other hydrocarbons

HAZARDOUS POLYMERIZATION Will not occur

Section 11: Toxicological Information

INFORMATION ON  
THE LIKELY ROUTES 
OF EXPOSURE

Inhalation •  May cause irritation of respiratory tract. May cause drowsiness and dizziness.

Eye Contact •  Causes serious eye irritation.

Skin Contact •  Causes skin irritation.

Ingestion •  Ingestion may cause gastrointestinal irritation, nausea, vomiting and diarrhea.

•  Potential for aspiration if swallowed.

•  Aspiration may cause pulmonary edema and pneumonitis.

TOXICOLOGICAL DATA CHEMICAL NAME LD50 ORAL LD50 DERMAL LC50 INHALATION

2-Methylbutane  
(In Liquid form)

– – = 150,000 mg/m3   (Rat) 2 h

Benzene 1800 mg/kg  (Rat) – 13050 - 14380 ppm  (Rat) 4 h

Butane – – 658 mg/L (Rat) 4 h

Cyclohexane > 5000 mg/kg  (Rat) > 2000 mg/kg (Rabbit) = 13.9 mg/L (Rat) 4 h

Ethylbenzene = 3500 mg/kg  (Rat) = 15400 mg/kg (Rabbit) = 17.2 mg/L (Rat) 4 h

Heptane – = 3000 mg/kg (Rabbit) = 103 g/m3 (Rat) 4 h

Hexane = 25 g/kg  (Rat) = 3000 mg/kg (Rabbit) = 48000 ppm (Rat) 4 h
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Hydrogen su fide – – = 444 ppm (Rat)

Isobutane – – = 658,000 mg/m3   (Rat) 4 h

Methylcyclohexane > 3200 mg/kg  (Rat) – –

Naphthalene 490 mg/kg (Rat) 0.05 ml (Rabbit) 24 h –

Natural gas condensates 
(petroleum)

– – = 600 mg/m3 (Rat)

Octane – – = 118 g/m3 (Rat) 4 h

= 25260 ppm (Rat) 4 h

Pentane >2000 mg/kg (Rat) – 364 g/cu (Rat) 4 h

Propane – – >800000 ppm (Rat) 15 min

Toluene 2.6 to 7.5 g/kg (Rat) 14.1 ml/kg (Rabbit) –

Xylenes = 3500 mg/kg  (Rat) > 4350 mg/kg (Rabbit)  
> 1700 mg/kg (Rabbit)

= 29.08 mg/L (Rat) 4 h

= 5000 ppm  (Rat) 4 h

SYMPTOMS RELATED 
TO THE PHYSICAL, 
CHEMICAL AND 
TOXICOLOGICAL 
CHARACTERISTICS

Benzene •  Repeated or prolonged exposure to benzene at concentrations in excess of the TLV may 
cause serious injury to blood-forming organs. Significant chronic exposure to benzene vapor 
has been reported to produce various blood disorders ranging from anemia to certain forms 
of leukemia (cancer) in humans. Benzene produced tumors in rats and mice in lifetime chronic 
toxicity studies, but the response has not been consistent across species, strain, sex or route 
of exposure. Animal studies on benzene have demonstrated immune toxicity, chromosomal 
aberrations, testicular effects and alterations in reproductive cycles and embryo/fetotoxicity, 
but not teratogenicity.

Hydrogen Sulfide Gas 
(H2S)

•  Toxic by inhalation. Prolonged breathing of 50-100 ppm H
2

S vapors can produce eye and 
respiratory tract irritation. Higher concentration (250-600 ppm) for 15-30 minutes can 
produce headache, dizziness, nervousness, nausea and pulmonary edema or bronchial 
pneumonia. Concentrations of >1000 ppm will cause immediate unconsciousness and death 
through respiratory paralysis. Rats and mice exposed to 80 ppm H

2
S, 6 hrs/day, 5 days/

week for 10 weeks, did not produce any toxicity except for irritation of nasal passages. H
2

S did 
not affect reproduction and development (birth defects or neurotoxicity) in rats exposed to 
concentrations of 75-80 ppm or 150 ppm H

2
S, respectively. Over the years a number of acute 

cases of H
2

S poisoning have been reported. Complete and rapid recovery is the general rule. 
However, if the exposure was sufficiently intense and sustained causing cerebral hypoxia (lack 
of oxygen to the brain), neurologic effects such as amnesia, intention tremors or brain damage 
are possible.

Hexane •  This product may contain hexane at a level of >1.0%. Studies in laboratory animals have 
produced systemic toxicity in blood, spleen and lungs. Fetotoxicity has been observed 
at hexane concentrations that produced maternal toxicity. Long term exposure to high 
concentrations of hexane has been shown to cause testicular effects and nervous 
system damage.
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Xylenes •  Gross overexposure or severe poisoning incidents in humans to xylenes has been reported 
to cause lung, liver, kidney, heart and brain damage as well as neurologic disturbances. 
Laboratory animals exposed to high dose of xylenes showed evidence of effects in the liver, 
kidneys, lungs, spleen, heart and adrenals, Exposure of pregnant rats, mice and rabbits during 
gestation to significant concentrations of xylenes produced maternal, fetal and developmental 
toxicity (skeletal retardation, cleft palate, and wavy ribs) generally at maternally toxic doses. 
These types of fetotoxic effects have been associated with maternal toxicity. Repeated 
inhalation of high xylene concentrations has shown impairment of performance abilities 
(behavioral tests) in animals and man. Xylenes produced a mild frequency hearing loss in rats 
subchronically exposed to high concentrations of xylenes.

Toluene Carcinogenicity: Exposure of rats and mice to toluene at concentrations ranging from 120-

1200 ppm for two years did not demonstrate evidence of carcinogenicity. Toluene has not been 
listed as a carcinogen by IARC.

Target Organs: Epidemiology studies suggest that chronic occupational overexposure to 
toluene may damage color vision. Subchronic and chronic inhalation studies with toluene 
produced kidney and liver damage, hearing loss and central nervous system (brain) damage in 
laboratory animals. Intentional misuse by deliberate inhalation of high concentrations of toluene 
has been shown to cause liver, kidney, and central nervous system damage, including hearing 
loss and visual disturbances.

Reproductive Toxicity: Exposure to toluene during pregnancy has demonstrated limited 
evidence of developmental toxicity in laboratory animals. Decreased fetal body weight and 
increased skeletal variations in both inhalation and oral studies, but only at doses that were 
maternally toxic. No fetal toxicity was seen at doses that were not maternally toxic.

Decreased sperm counts have been observed in male rats in the absence of a reduction in 
fertility. Toluene has been reported to cause mental or growth retardation in the children of 
solvent abusers who directly inhale toluene during pregnancy.

 Ethylbenzene Carcinogenicity: Rats and mice exposed to 0, 75, 250, or 750 ppm ethyl benzene in a two year 
inhalation study demonstrated limited evidence of kidney, liver, and lung cancer. Ethyl benzene 
has been listed as a possible human carcinogen by IARC.

Target Organs: In rats and mice exposed to 0, 75, 250, or 750 ppm ethyl benzene in a two year 
inhalation study there was mild damage to the kidney (tubular hyperplasia), liver   (eosinophilio 
foci, hypertrophy, necrosis), lung (alveolar epithelium metaplasia), thyroid (hyperplasia), thyroid 
(hyperplasia) and pituitary (hyperplasia). In animal models (particularly rats), ethyl benzene 
affects the auditory function mainly in the cochlear mid-frequency range and ototoxicity was 
observed after combined exposure to noise and ethyl benzene. There is  no evidence of either 
ethyl benzene-induced hearing losses or ototoxicity with combined exposure to ethyl benzene 
and noise in workers.

Naphthalene Naphthalene has been evaluated in two year inhalation studies in both rats and mice. The US 
National Toxicology Program (NTP) concluded that there is clear evidence of carcinogenicity 
in male and female rats based on increased incidences of respiratory epithelial adenomas and 
olfactory epithelial neuroblastomas of the nose. NTP found some evidence of carcinogenicity 
in female mice (alveolar adenomas) and no evidence of carcinogenicity in male mice. 
Naphthalene has been identified as a carcinogen by IARC and NTP.

DELAYED AND 
IMMEDIATE EFFECTS 
AND ALSO CHRONIC 
EFFECTS FROM 
SHORT- AND LONG-
TERM EXPOSURE

Sensitization •  No information available

Mutagenic Effects •  May cause genetic defects

Carcinogenicity •  May cause cancer
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CARCINOGENIC 
INFORMATION

CHEMICAL NAME ACGIH ACGIH SKIN* IARC NTP OSHA

Benzene A1 X Group 1 Known X

Ethylbenzene A3 – Group 2B Evidence X

Hexane – X – – –

Naphthalene A4 X 2B Evidence

Petroleum – Group 3 Evidence

Toluene A4 – Group 3 Evidence –

Xylenes A4 – Group 3 Evidence –

*ACGIH Skin designation refers to the potential significant contribution of overall exposure by cutaneous route, including mucous membranes and eyes, 
from airborne exposure to gases, vapor, or liquid OR by direct skin contact.

REPRODUCTIVE 
TOXICITY

•  Suspected of damaging fertility or the unborn child.

STOT—SINGLE 
EXPOSURE

• May cause drowsiness and dizziness.

STOT—REPEATED 
EXPOSURE

•  Causes damage to organs through prolonged or repeated exposure.

ASPIRATION HAZARD May be fatal if swallowed and enters airways Risk of serious damage to the lungs (by aspiration).

Section 12: Ecological Information

ECOTOXICITY

CHEMICAL NAME TOXICITY TO ALGAE TOXICITY TO FISH DAPHNIA MAGNA 
(WATER FLEA)

OTHER TOXICITY

2-Methylbutane  
(In Liquid form)

EC50 48 h: = 2.3 mg/L

(Daphnia magna)

Benzene EC50 72 h: = 29 mg/L

(Pseudokirchneriella 
subcapitata)

LC50 96 h: 10.7 - 14.7 mg/L flow-
through (Pimephales promelas)

LC50 96 h: = 5.3 mg/L flow-
through (Oncorhynchus mykiss)

LC50 96 h: = 22.49 mg/L static 
(Lepomis macrochirus)

LC50 96 h: = 28.6 mg/L static 
(Poecilia reticulata) 

LC50 96 h: 22330 - 41160 µg/L 
static (Pimephales promelas) 

LC50 96 h: 70000 - 142000 µg/L 
static (Lepomis macrochirus)

EC50 48 h: 8.76 - 15.6 mg/L Static 
(Daphnia magna)

EC50 48 h: = 10 mg/L  
(Daphnia magna)

–
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ECOTOXICITY

CHEMICAL NAME TOXICITY TO ALGAE TOXICITY TO FISH DAPHNIA MAGNA 
(WATER FLEA)

OTHER TOXICITY

Cyclohexane EC50 72 h: > 500 mg/L 
(Desmodesmus subspicatus)

LC50 96 h: 3.96 - 5.18 mg/L flow-
through (Pimephales promelas)

LC50 96 h: 23.03 - 42.07 mg/L 
static (Pimephales promelas)

LC50 96 h: 24.99 - 44.69 mg/L 
static (Lepomis macrochirus)

LC50 96 h: 48.87 - 68.76 mg/L 
static (Poecilia reticulata)

EC50 24 h: > 400 mg/L  
(Daphnia magna

EC50 = 85.5 mg/L 5 min 
EC50 = 93 mg/L 10 min 
(Microorganisms)

Ethylbenzene EC50 72 h: = 4.6 mg/L 
(Pseudokirchneriella 
subcapitata) 

EC50 96 h: > 438 mg/L 
(Pseudokirchneriella 
subcapitata) 

EC50 72 h: 2.6 - 11.3 mg/L 
static (Pseudokirchneriella 
subcapitata) 

EC50 96 h: 1.7 - 7.6 mg/L 
static (Pseudokirchneriella 
subcapitata) 

EC50 72 h: = 11 mg/L 
(Pseudokirchneriella 
subcapitata)

LC50 96 h: 11.0 - 18.0 mg/L static 
(Oncorhynchus mykiss) 

LC50 96 h: = 4.2 mg/L semi-
static (Oncorhynchus mykiss) 

LC50 96 h: 7.55 - 11 mg/L flow-
through (Pimephales promelas) 

LC50 96 h: = 32 mg/L static 
(Lepomis macrochirus) 

LC50 96 h: 9.1 - 15.6 mg/L static 
(Pimephales promelas) 

LC50 96 h: = 9.6 mg/L static 
(Poecilia reticulata)

EC50 48 h: 1.8 - 2.4 mg/L 
(Daphnia magna)

EC50 = 9.68 mg/L 30 min  
EC50 = 96mg/L 24 h 
(Microorganisms)

Heptane – LC50 96 h: = 375.0 mg/L  
(Cichlid fish)

EC50 24 h: > 10 mg/L  
(Daphnia magna)

–

Hexane – LC50 96 h: 2.1 - 2.98 mg/L  
flow-through  
(Pimephales promelas)

EC50 24 h: > 1000 mg/L 
(Daphnia magna)

–

Hydrogen sulfide – LC50 96h: 49 µg/l  
Oncorhynchus mykiss  
(Rainbow Trout) eggs 

LC50 24h: 1059.7 µg/l 
Pimephales promelas  
(Fathead Minnow)

EC50 48h: 62 µg/l  
Gammarus pseudolimnaeus 
(Scud)

–

Methylcyclohexane – LC50 96hr: 72.0 mg/l  
(Golden Shiner)

– –

Naphthalene EC50 24 h: = 33000 ug/L

(Chlorella vulgaris)

LC50 96 h: = 1.4 mg/L

(Oncorhynchus gorbuscha)

EC50 48 h: 1600 ug/L

(Daphnia magna)

–

Natural gas condensates 
(petroleum)

– LC50 96 h: = 119 mg/L static 
(Alburnus alburnus)

LC50 96 h: = 82 mg/L static 
(Cyprinodon variegatus)

EC50 24 h: = 170 mg/L

(Daphnia magna)

–
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ECOTOXICITY

CHEMICAL NAME TOXICITY TO ALGAE TOXICITY TO FISH DAPHNIA MAGNA 
(WATER FLEA)

OTHER TOXICITY

Octane – – EC50 48 h: = 0.38 mg/L  
(water flea) 

EC50 48 h: = 0.02856 mg/L 
(Daphnia magna)

EC50 = 890 mg/L 30 min 
(Microorganisms) 

EC50 <1.67hr: 120 µg/l  
Mytilus edulis  
(Common Bay Mussel)

Pentane – – EC50 48h: 135 mmol/cu LC50 24h: 165 mmol/cu 
Artemia salina (Brine Shrimp)

Toluene EC50: >433 mg/L 
Pseudokirchneriella subcapitata 
96 h 

EC50: 12.5 mg/L 
Pseudokirchneriella subcapitata 
72 h static

LC50: 15.22 - 19.05 mg/L 
Pimephales promelas  
96 h flow-through 

LC50: 12.6 mg/L   
Pimephales promelas 96 h static

LC50: 5.89 - 7.81 mg/L 
Oncorhynchus mykiss  
96 h flow-through

LC50: 14.1 - 17.16 mg/L 
Oncorhynchus mykiss  
96 h static

LC50: 5.8 mg/L  
Oncorhynchus mykiss  
96 h semi-static

LC50: 11.0-15.0 mg/L  
Lepomis macrochirus  
96 h static

LC50: 54 mg/L Oryzias latipes  
96 h static 

LC50: 28.2 mg/L  
Poecilia reticulata  
96 h semi-static

LC50: 50.87-70.34 mg/L 
Poecilia reticulata 96 h static

EC50 48 h: 5.46 - 9.83 mg/L 
Static (Daphnia magna) 

EC50 48 h: = 11.5 mg/L  
(Daphnia magna)

EC50 = 19.7 mg/L 30 min 
(Microorganisms)

Xylenes EC50 72 h: = 11 mg/L 
(Pseudokirchneriella 
subcapitata)

LC50 96 h: = 13.4 mg/L flow-
through (Pimephales promelas)

LC50 96 h: 2.661 - 4.093 mg/L 
static (Oncorhynchus mykiss)

LC50 96 h: 13.5 - 17.3 mg/L 
(Oncorhynchus mykiss) 

LC50 96 h: 13.1 - 16.5 mg/L  
flow-through  
(Lepomis macrochirus)

EC50 48 h: = 3.82 mg/L  
(water flea) 

LC50 48 h: = 0.6 mg/L 
(Gammarus lacustris)

-

PERSISTENCE AND 
DEGRADABILITY

•  No information available

BIOACCUMULATIVE 
POTENTIAL

CHEMICAL LOG POW

2- Methylbutane  
(In Liquid form)

2.72

Benzene 1.83

Butane 2.89
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Cyclohexane 3.44

Ethylbenzene 3.118

Heptane 3.90

Hexane 3.90

Hydrogen Sulfide 0.45

Isobutane 2.76

Methylcyclohexane 3.61

Methylcyclopentane 3.37

Naphthalene 3.30

Octane 5.18

Pentane 3.39

Toluene 2.65

Xylene 2.77- 3.15

MOBILITY IN SOIL CHEMICAL EXPECTED SOIL MOBILITY

2- Methylbutane  
(In Liquid form)

Low

Benzene High

Butane Low

Cyclohexane Moderate

Ethylbenzene Low

Heptane Moderate

Hexane High

Isobutane Very High

Methylcyclopentane Low

Naphthalene High to None

Octane Immobile

Pentane High

Toluene High to Moderate

Xylene Very High to Moderate

OTHER ADVERSE 
EFFECTS

•  No information available
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Section 13: Disposal Considerations

WASTE TREATMENT 
METHODS

Product Waste •  This product, if it must be discarded, may meet the criteria of a hazardous waste as defined 
by US EPA RCRA (40 CFR 261), Environment Canada, or other State, Provincial, and local 
regulations. If this product is classified as a hazardous waste, federal law requires disposal 
at a licensed hazardous waste disposal facility.

•  This product could also contain benzene at >0.5 ppm and could exhibit the characteristic 
of “toxicity” (D018) as determined by the toxicity characteristic leaching procedure (TCLP).

•  This material could become a hazardous waste if mixed or contaminated with a hazardous 
waste or other substance(s).

•  It is the responsibility of the user to consult federal, state and local waste regulations to 
determine appropriate disposal options.

Packaging Waste •  Container contents should be completely used and containers should be emptied prior 
to discard.

•  Container could be considered a RCRA hazardous waste and must be disposed of 
with care and in full compliance with federal, state and local regulations.

•  Larger empty containers, such as drums, should be returned to the distributor or to 
a drum re-conditioner.

•  To assure proper disposal of smaller empty containers, consult with state and local 
regulations and disposal authorities.

Section 14: Transport Information

**CHART NAME** UN  
NUMBER

PROPER  
SHIPPING NAME

TRANSPORT  
HAZARD CLASS

PACKING  
GROUP

ENVIRONMENTAL 
HAZARD

DOT UN1267 Petroleum Crude Oil 3 I Emergency response 
guide number: 128

TDG UN1267 Petroleum Crude Oil 3 I Marine Pullutant

IMO/IMDG UN1267 Petroleum Crude Oil 3 I Marine Pullutant

IATA/ICAO UN1267 Petroleum Crude Oil 3 I ERG Code 3L

SPECIAL RECAUTIONS  
FOR USER

• None
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Section 15: Regulatory Information

U.S.—CERCLA/SARA

 HAZARDOUS 
SUBSTANCES AND 
THEIR REPORTABLE 
QUANTITIES

COMPONENT CAS # AMOUNT

2-Methylbutane  
(In Liquid form)

78-78-4 Not Listed

Benzene 71-43-2 10 lb final RQ; 4.54 kg final RQ

Butane 106-97-8 Not Listed

Cyclohexane 110-82-7 1000 lb final RQ; 454 kg final RQ

Ethylbenzene 100-41-4 1000 lb final RQ; 454 kg final RQ

Heptane 142-82-5 Not Listed

Hexane 110-54-3 5000 lb final RQ; 2270 kg final RQ

Hydrogen Sulfide 7783-06-4 100 lb final RQ; 45.4 kg final RQ

Isobutane 75-28-5 Not Listed

Methylcyclohexane 108-87-2 Not Listed

Methylcyclopentane 96-37-7 Not Listed

Naphthalene 91-20-3 100 lb final RQ; 45.4 kg final RQ

Natural gas condensates 
(petroleum)

64741-47-5 Not Listed

Octane 111-65-9 Not Listed

Pentane 109-66-0 Not Listed

Petroleum 8002-05-9 Not Listed

Toluene 108-88-3 1000 lb final RQ; 454 kg final RQ

Xylene 1330-20-7 100 lb final RQ; 45.4 kg final RQ
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U.S.—CWA  
(CLEAN WATER ACT)— 
REPORTABLE 
QUANTITIES OF 
DESIGNATED 
HAZARDOUS 
SUBSTANCES

COMPONENT CAS # AMOUNT

2-Methylbutane  
(In Liquid form)

78-78-4 Not Listed

Benzene 71-43-2 10 lb RQ

Butane 106-97-8 Not Listed

Cyclohexane 110-82-7 1000 lb RQ

Ethylbenzene 100-41-4 1000 lb RQ

Heptane 142-82-5 Not Listed

Hexane 110-54-3 Not Listed

Hydrogen Sulfide 7783-06-4 100 lb RQ

Isobutane 75-28-5 Not Listed

Methylcyclohexane 108-87-2 Not Listed

Methylcyclopentane 96-37-7 Not Listed

Naphthalene 91-20-3 100 lb RQ

Natural gas condensates 
(petroleum)

64741-47-5 Not Listed

Octane 111-65-9 Not Listed

Pentane 109-66-0 Not Listed

Petroleum 8002-05-9 Not Listed

Toluene 108-88-3 1000 lb RQ

Xylene 1330-20-7 100 lb RQ

U.S.—CWA  
(CLEAN WATER ACT)— 
RECOMMENDED 
WATER QUALITY 
CRITERIA—CCC FOR 
FRESHWATER LIFE

COMPONENT CAS # AMOUNT

Hydrogen Sulfide 7783-06-4 2.0 µg/L CCC

U.S.—CWA  
(CLEAN WATER ACT)— 
RECOMMENDED 
WATER QUALITY 
CRITERIA—CCC FOR 
SALTWATER LIFE

COMPONENT CAS # AMOUNT

Hydrogen Sulfide 7783-06-4 2.0 µg/L CCC
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U.S.—CWA  
(CLEAN WATER ACT)— 
 HAZARDOUS 
SUBSTANCES

COMPONENT CAS # ISTED

2-Methylbutane  
(In Liquid form)

78-78-4 Not Listed

Benzene 71-43-2 X

Butane 106-97-8 Not Listed

Cyclohexane 110-82-7 X

Ethylbenzene 100-41-4 X

Heptane 142-82-5 Not Listed

Hexane 110-54-3 Not Listed

Hydrogen Sulfide 7783-06-4 X

Isobutane 75-28-5 Not Listed

Methylcyclohexane 108-87-2 Not Listed

Methylcyclopentane 96-37-7 Not Listed

Naphthalene 91-20-3 X

Natural gas condensates 
(petroleum)

64741-47-5 Not Listed

Octane 111-65-9 Not Listed

Pentane 109-66-0 Not Listed

Petroleum 8002-05-9 Not Listed

Toluene 108-88-3 X

Xylene 1330-20-7 X

 X= The component is listed

U.S.—CWA  
(CLEAN WATER ACT)— 
PRIORITY POLLUTANTS

COMPONENT CAS # LISTED

2-Methylbutane  
(In Liquid form)

78-78-4 Not Listed

Benzene 71-43-2 X

Butane 106-97-8 Not Listed

Cyclohexane 110-82-7 Not Listed

Ethylbenzene 100-41-4 X

Heptane 142-82-5 Not Listed

Hexane 110-54-3 Not Listed

Hydrogen Sulfide 7783-06-4 Not Listed

Isobutane 75-28-5 Not Listed

Methylcyclohexane 108-87-2 Not Listed
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Methylcyclopentane 96-37-7 Not Listed

Naphthalene 91-20-3 X

Natural gas condensates 
(petroleum)

64741-47-5 Not Listed

Octane 111-65-9 Not Listed

Pentane 109-66-0 Not Listed

Petroleum 8002-05-9 Not Listed

Toluene 108-88-3 X

Xylene 1330-20-7 Not Listed

 X= The component is listed

CANADA-WHMIS—
CLASSIFICATIONS 
OF SUBSTANCES

COMPONENT CAS # CLASSIFICATION

2-Methylbutane  
(In Liquid form)

78-78-4 B2

Benzene 71-43-2 B2, D2A, D2B

Butane 106-97-8 A, B1

Cyclohexane 110-82-7 B2, D2B

Ethylbenzene 100-41-4 B2, D2A, D2B

Heptane 142-82-5 B2, D2B

Hexane 110-54-3 B2, D2A, D2B

Hydrogen Sulfide 7783-06-4 A, B1, D1A, D2B

Isobutane 75-28-5 A, B1 (listed under Methyl-2 propane)

Methylcyclohexane 108-87-2 B2

Methylcyclopentane 96-37-7 Not Listed

Naphthalene 91-20-3 B4, D2A

Natural gas condensates 
(petroleum)

64741-47-5 Not Listed

Octane 111-65-9 B2, D2B

Pentane 109-66-0 B2

Petroleum 8002-05-9 B2

Toluene 108-88-3 B2, D2A, D2B

Xylene 1330-20-7 B2, D2A, D2B

X= The component is listed
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CANADA—COUNCIL 
OF MINISTERS OF  
THE ENVIRONMENT—
WATER QUALITY 
GUIDELINES FOR 
FRESHWATER 
AQUATIC LIFE

COMPONENT CAS # AMOUNT

Ethylbenzene 100-41-4 90 μg/L

Toluene 108-88-3 2.0 μg/L

Benzene 71-43-2 370 μg/L

Naphthalene 91-20-3 1.1 µg/L (listed under Polycyclic aromatic hydrocarbons 
(PAHs))

CANADA—COUNCIL 
OF MINISTERS OF 
THE ENVIRONMENT— 
WATER QUALITY 
GUIDELINES FOR 
MARINE AQUATIC LIFE

COMPONENT CAS # AMOUNT

Ethylbenzene 100-41-4 25 μg/L

Toluene 108-88-3 215 μg/L

Benzene 71-43-2 110 μg/L

Naphthalene 91-20-3 1.4 µg/L (listed under Polycyclic aromatic hydrocarbons 
(PAHs))

CANADA—
ENVIRONMENTAL 
EMERGENCIES

COMPONENT CAS # LISTED

2-Methylbutane  
(In Liquid form)

78-78-4 X

Benzene 71-43-2 X

Butane 106-97-8 X

Cyclohexane 110-82-7 X

Ethylbenzene 100-41-4 X

Heptane 142-82-5 Not Listed

Hexane 110-54-3 Not Listed

Hydrogen Sulfide 7783-06-4 X

Isobutane 75-28-5 X

Methylcyclohexane 108-87-2 Not Listed

Methylcyclopentane 96-37-7 Not Listed

Naphthalene 91-20-3 X

Natural gas condensates 
(petroleum)

64741-47-5 Not Listed

Octane 111-65-9 Not Listed

Pentane 109-66-0 X

Petroleum 8002-05-9 Not Listed

Toluene 108-88-3 X

Xylene 1330-20-7 X

X= The component is listed
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LABEL ELEMENTS Signal Word Danger

Hazard Pictograms

Hazard Statements •  Causes skin irritation.

•  Causes serious eye irritation.

•  May cause genetic defects.

•  May cause cancer.

•  Suspected of damaging fertility or the unborn child.

•  May cause respiratory irritation.

•  Causes damage to organs through prolonged or repeated exposure.

•  May be fatal if swallowed and enters airways.

•  Extremely flammable liquid and vapor.

• May cause drowsiness or dizziness.

PRECAUTIONARY 
STATEMENTS

Prevention •  Wash face, hands and any exposed skin thoroughly after handling.

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

•  Obtain special instructions before use.

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

•  Use personal protective equipment as required.

•  Do not breathe dust/fume/gas/mist/vapors/spray.

•  Use only outdoors or in a well-ventilated area.

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

•  Keep away from heat/sparks/open flames/hot surfaces.

•  Keep container tightly closed.

•  No smoking.

•  Ground/bond container and receiving equipment.

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

•  Use only non-sparking tools.

•  Take precautionary measures against static discharge.

•  In case of inadequate ventilation wear respiratory protection.

Response •  IF EXPOSED or concerned: Get medical advice/attention.

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

•  Call a POISON CENTER or doctor/physician if you feel unwell.

•  IF SWALLOWED: Immediately call a POISON CENTER or doctor/physician.

•  Do NOT induce vomiting.

•  IF ON SKIN (or hair): Remove/Take off immediately all contaminated clothing. Rinse skin 
with water/shower and soap.

•  In case of fire: Use CO
2

, dry chemical, or foam for extinction.

•  IF IN EYES: Rinse cautiously with water for several minutes. Remove contact lenses, 
if present and easy to do. Continue rinsing.

• If SKIN irritation occurs: Get medical advice/attention. 

• If EYE irritation persists: Get medical advice/attention.

Storage/Disposal •  Store locked up and keep cool.

•  Store in a well-ventilated place. Keep container tightly closed.

•  Dispose of content and/or container in accordance with local, regional, national, and/or 
international regulations.

OTHER  
INFORMATION

•  Under United States Regulations (29 CFR 1910.1200 - Hazard Communication Standard), this product is 
considered hazardous. 

•  Very toxic to aquatic life with long lasting effects.
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Section 3: Composition/Information on Ingredients

COMPONENT NAME CAS NUMBER PERCENTAGE (%)* NOTES

Petroleum distillate (naphtha) 8002-05-9 60-100

Natural Gas Condensates (petroleum) 64741-47-5 60-100

Asphalt 8052-42-4 50-90

Butane 106-97-8 0-10

Pentane 109-66-0 0-7

Octane 111-65-9 0-5

Nonane 111-84-2 0-5

Heptane 142-82-5 0-5

2-Methylbutane 78-78-4 0-5

Isobutane 75-28-5 0-5

Hexane 110-54-3 0-5

Decane 124-18-5 0-5

Benzene 71-43-2 0-2

Xylene 1330-20-7 0-1

Toluene 108-88-3 0-1

Ethylbenzene 100-41-4 0-1

1,2,4-Trimethylbenzene 95-63-6 0- 1

Hydrogen Sulfide 7783-06-4 0-1

*Values do not reflect absolute minimums and maximums; those values may vary from time to time.

Section 4: First Aid Measures

DESCRIPTION 
OF NECESSARY 
MEASURES

Inhalation •  IF INHALED: Remove victim to fresh air and keep at rest in a position comfortable for 
breathing. If irritation persists: Get medical advice/attention.

Skin •  IF ON SKIN: Wash with plenty of soap and water. If skin irritation occurs: Get medical 
advice/attention. Take off contaminated clothing and wash before reuse.
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Eye •  IF IN EYES: Rinse cautiously with water for several minutes. Remove contact lenses,  
if present and easy to do. Continue rinsing. If eye irritation persists: Get medical advice/
attention.

Ingestion •  Do NOT induce vomiting. Call a physician or poison control center.

•  Aspiration hazard if swallowed—can enter lungs and cause damage.

MOST IMPORTANT 
SYMPTOMS AND 
EFFECTS, BOTH 
ACUTE AND DELAYED

Refer to Section 11 - 
Toxicological Information

INDICATION OF 
IMMEDIATE MEDICAL 
ATTENTION AND 
SPECIAL TREATMENT 
NEEDED, IF 
NECESSARY

Note to the Physician •  Aspiration hazard. Symptoms may be delayed.

•  Epinephrine and other sympathomimetic drugs may initiate cardiac arrhythmias in persons 
exposed to high concentrations of this material (e.g., in enclosed spaces or with deliberate 
abuse). The use of other drugs with less arrhythmogenic potential should be considered. 
If sympathomimetic drugs are administered, observe for development of cardiac 
arrhythmias.

•  Ensure that medical personnel are aware of the material(s) involved, take precautions to 
protect themselves and prevent spread of contamination.

Section 5: Fire Fighting Measures

EXTINGUISHING 
MEDIA

Suitable  
Extinguishing Media

•  SMALL FIRES: Dry chemical, CO
2

, water spray or regular foam.

•  LARGE FIRE: Water spray, fog or regular foam.

Unsuitable  
Extinguishing Media

•  CAUTION: Use of water spray when fighting fire may be inefficient.

•  Do not use straight streams.

FIREFIGHTING 
PROCEDURES

•  FIRE INVOLVING TANKS OR CAR/TRAILER LOADS: Withdraw immediately in case of rising sound from venting safety 
devices or discoloration of tank.

•  FIRE INVOLVING TANKS OR CAR/TRAILER LOADS: If impossible to extinguish, protect surroundings and allow fire to 
burn itself out.

•  Stay upwind.

•  Ventilate closed spaces before entering.

•  Fire fighters should wear complete protective clothing including self-contained breathing apparatus.

•  FIRE: If tank, rail car or tank truck is involved in a fire, ISOLATE for 1600 meters (1 mile) in all directions; also, consider initial 
evacuation for 1600 meters (1 mile) in all directions.

•  FIRE: When a large quantity of this material is involved in a major fire, consider an initial evacuation distance of 300 meters 
(1000 feet) in all directions.

•  Move containers from fire area if you can do it without risk.

•  LARGE FIRES: Use water spray or fog; do not use straight streams.

•  LARGE FIRES: If insufficient water supply: knock down vapors only. If this is impossible, withdraw from area and let fire burn.

•  LARGE FIRES: Flood fire area with large quantities of water, while knocking down vapors with water fog.
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SPECIAL HAZARDS 
ARISING FROM THE 
SUBSTANCE OR 
MIXTURE

•  Vapors may travel to source of gnition and flash back.

•  Air/vapor mixtures may explode when ignited.

•  Vapors may accumulate in confined areas (basement, tanks, hopper/tank cars etc.).

•  Will be easily ignited by heat, sparks or flames.

•  Runoff to sewer may create fire or explosion hazard.

•  Vapor explosion hazard indoors, outdoors or in sewers.

•  MAY EXPLODE AND THROW FRAGMENTS 1600 meters (1 MILE) OR MORE IF FIRE REACHES CARGO.

•  May create vapor/air explosion hazard indoors, outdoors or in sewers.

•  Most vapors are heavier than air. They will spread along ground and collect in low or confined areas (sewers, 
basements, tanks).

EXPLOSION DATA Hazardous  
Combustion Products

•  Carbon monoxide. Carbon dioxide (CO
2

). Nitrogen oxides (NOx). Oxides of sulfur.

•  Aldehydes, aromatic and other hydrocarbons.

Sensitivity to  
Mechanical Impact

•  None.

Sensitivity to  
Static Discharge

•  Yes.

PROTECTIVE 
EQUIPMENT AND 
PRECAUTIONS FOR 
FIREFIGHTERS

•  As in any fire, wear self-contained breathing apparatus pressure-demand, MSHA/NIOSH (approved or equivalent) and full 
protective gear.

•  Water spray is recommended to cool or protect exposed materials or structures. Water may be ineffective for 
extinguishment, unless used under favorable conditions by experienced firefighters.

•  Carbon dioxide can displace oxygen. 

• Use caution when applying carbon dioxide in confined spaces.

•  Water spray may be useful in minimizing or dispersing vapors.

•  Long-duration fires involving diluent stored in tanks may result in a boilover.

•  For fires beyond the incipient stage, emergency responders in the immediate hazard area should wear bunker gear.

Section 6: Accidental Release Measures

PERSONAL 
PRECAUTIONS, 
PROTECTIVE 
EQUIPMENT AND 
EMERGENCY 
PROCEDURES

Personal Precautions •  Evacuate personnel to safe areas.

•  Remove all sources of ignition.

•  Deny entry to unauthorized and unprotected personnel.

•  Use personal protective equipment.

•  Avoid contact with skin, eyes and clothing.

•  Stop leak if you can do it without risk.

•  Keep people away from and upwind of spill/leak.

•  Do not touch damaged containers or spilled material unless wearing appropriate  
protective clothing.

 •  Ventilate enclosed areas.

•  Do not walk through spilled material.

Protective Equipment •  Wear appropriate breathing apparatus (if applicable) and protective clothing.

Emergency Procedures •  ELIMINATE all ignition sources (no smoking, flares, sparks or flames in immediate area) 
Keep unauthorized personnel away. Evacuate area. Keep out of low areas. Stop leak if you 
can do it without risk.

•  Report spills to local or federal authorities as appropriate or required.
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ENVIRONMENTAL 
PRECAUTIONS

•  Avoid run off to waterways and sewers. Do NOT wash away into sewer. Prevent entry into waterways, sewers, basements or 
confined areas. Runoff from fire control may cause pollution.

METHODS AND 
MATERIAL FOR 
CONTAINMENT 
AND CLEANING UP

Methods for Containment •  Stop leak if you can do it without risk.

•  Contain and recover liquid when possible.

•  A vapor suppressing foam may be used to reduce vapors.

•  Dike far ahead of spill; use dry sand to contain the flow of material; contain water spills 
by booming.

•  Use water spray to reduce vapors or divert vapor cloud drift.

•  A fine water spray remotely directed to the edge of the spill pool can be used to direct and 
maintain a hot flare fire which will burn the spilled material in a controlled manner.

Methods for Cleaning Up •  Clean up spill immediately.

•  LARGE SPILLS: DO NOT CLEAN-UP OR DISPOSE OF, EXCEPT UNDER SUPERVISION 
OF A SPECIALIST.

•  SMALL LIQUID SPILLS: Use a non-combustible material like vermiculite or sand to soak up 
the product and place into a container for later disposal.

•  Use appropriate Personal Protective Equipment (PPE).

•  Use clean non-sparking tools to collect absorbed material.

•  Vacuum spilled material.

•  Try to work upwind of spill.

•  All equipment used when handling the product must be grounded.

•  Recover and return free product to proper containers

•  Use suitable absorbent materials such as vermiculite, sands, soil, or clay to clean up 
residual liquids.

•  Do not place spilled materials back in the original container.

•  Do not flush to sewer or allow to enter waterways.

Section 7: Handling and Storage

PRECAUTIONS FOR 
SAFE HANDLING

Handling •  All equipment used when handling the product must be grounded. Avoid contact with 
heat and ignition sources and oxidizers. Do not breathe (dust, vapor or spray mist). Do not 
use in areas without adequate ventilation. Do not use sparking tools. Keep away from heat, 
sparks, and flame. No open flames, no sparks and no smoking. Use only with adequate 
ventilation. Do not use or store near heat or open flame. Keep away from fire, sparks and 
heated surfaces.

•  The use of explosion-proof equipment is recommended and may be required (see 
appropriate fire codes).

•  The use of appropriate respiratory protection is advised when concentrations exceed 
any established exposure limits.

•  Take precautionary measures against static discharges.
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Handling •  Do not cut drill, grind or weld on empty containers since they may contain explosive residues.

•  Stay upwind and vent open hatches before uploading.

•  Avoid contact with skin, eyes and clothing.

•  Exercise good personal hygiene including removal of soiled clothing and prompt washing 
with soap and water.

•  Wear personal protective equipment.

•  Remove and wash contaminated clothing before re-use.

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

•  Do not take internally.

•  Wash thoroughly after handling.

•  Empty containers pose a potential fire and explosion hazard.

CONDITIONS FOR 
SAFE STORAGE, 
INCLUDING ANY 
INCOMPATIBILITIES

Storage •  Ventilate enclosed areas.

•  Store in a well-ventilated place.

•  Keep container tightly closed.

•  Store locked up.

•  Avoid shock, impact, friction, and rough handling. Do not use sparking tools.

•  Store in a cool/low-temperature, well-ventilated place away from heat and ignition sources.

•  Keep away from sources of ignition.

•  No Smoking.

•  Do not enter confined spaces such as tanks or pits without following proper entry 
procedures.

•  Store in properly closed containers that are appropriately labeled and in a cool well- 
ventilated area.

•  Harmful concentrations of hydrogen sulfide (H
2

S) gas can accumulate in excavations and 
low-lying areas as well as the vapor space of storage and bulk transport compartments.

•  Keep away from open flames, hot surfaces and sources of ignition.

•  Keep product and empty container away from heat and sources of ignition.

•  Storage containers should be grounded and bonded.

•  Fixed storage containers, transfer containers and associated equipment should be 
grounded and bonded to prevent accumulation of static charge.

•  Store away from incompatible materials.

Incompatible Products • Strong oxidizers such as nitrates, chlorates, peroxides, chlorine.

Section 8: Exposure Controls/Personal Protection

CONTROL 
PARAMETERS: 
EXPOSURE 
GUIDELINES

CHEMICAL NAME ACGIH OSHA NIOSH

Petroleum distillate 
(naphtha)

– – TWA 350 mg/m3

IDLH 1100 ppm

Ceiling 1800 mg/m3

Asphalt TLV 0.5 mg/m3 Ceiling 5 mg/m3

Butane STEL 1000 ppm – TWA 800 ppm

TWA 1900 mg/m3
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Pentane TLV 600 ppm

TLV 1770 mg/m3

PEL 1000 ppm

PEL 2950 mg/m3

TWA 120 ppm

TWA 350 mg/m3

Ceiling 610 ppm

Ceiling 1800 mg/m3

IDLH 1500 ppm

Octane TLV 300 ppm

TLV 1401 mg/m3

PEL 500 ppm

PEL 2350 mg/m3

TWA 75 ppm

TWA 350 mg/m3

Ceiling 385 ppm

Ceiling 1800 mg/m3

IDLH 1000 ppm

Nonane TLV 200 ppm

TLV 1050 mg/m3

– TWA 200 ppm

TWA 1050 mg/m3

Heptane TLV 400 ppm

TLV 1640 mg/m3

STEL 500 ppm

STEL 2000 mg/m3

PEL 500 ppm

PEL 2000 mg/m3

TWA 85 ppm

TWA 350 mg/m3

Ceiling 440 ppm

Ceiling 1800 mg/m3

IDLH 750 ppm

2-Methylbutane TWA 600 ppm – –

Isobutane TWA 1000 ppm – –

Hexane TLV 50 ppm

TLV 176 mg/m3

PEL 500 ppm

PEL 1800 mg/m3

TWA 50 ppm

TWA 180 mg/m3

IDLH 1100 ppm

Decane – – –

Benzene TLV 0.5 ppm

TLV 1.6 mg/m3

STEL 2.5 ppm

STEL 8 mg/m3

PEL 1 ppm

STEL 5 ppm

TWA 0.1 ppm

STEL 1 ppm

IDLH 500 ppm

Xylenes TLV 100 ppm

TLV 434 mg/m3

STEL 150 ppm

STEL 651 mg/m3

PEL 100 ppm

PEL 435 mg/m3

TWA 100 ppm

TWA 435 mg/m3

STEL 150 ppm

STEL 655 mg/m3

IDLH 900 ppm

Toluene TLV 20 ppm

TLV 75 mg/m3

PEL 200 ppm

STEL 300 mg/m3

TWA 100 ppm

TWA 375 mg/m3

STEL 150 ppm

STEL 560 mg/m3

IDLH 500 ppm

Ethylbenzene TLV 20 ppm

TLV 87 mg/m3

PEL 100 ppm

PEL 435 mg/m3

TWA 100 ppm

TWA 435 mg/m3

STEL 125 ppm

STEL 545 mg/m3

IDLH 800 ppm
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1,2,4-Trimethylbenzene TWA 25 ppm – TWA 25 ppm

TWA 125 mg/m3

Hydrogen sulfide TLV 1 ppm

TLV 1.4 mg/m3

STEL 5 ppm

STEL 7 mg/m3

Ceiling 20 ppm Ceiling 10 ppm

Ceiling 15 mg/m3

IDLH 100 ppm

APPROPRIATE 
ENGINEERING 
CONTROLS

•  Adequate ventilation systems as needed to control concentrations of airborne contaminants below applicable threshold 
limit values. Prevent vapor build up by providing adequate ventilation during and after use. Use only appropriately classified 
electrical equipment.

INDIVIDUAL 
PROTECTION 
MEASURES

Eye and Face •  Wear face shield and eye protection.

Skin and Body •  The use of gloves (nitrile or neoprene) is advised to prevent skin contact and possible 
irritation.

•  Wear protective gloves/protective clothing/eye protection/face protection. Wear long 
sleeves and/or protective coveralls.

Respiratory •  Follow the OSHA respirator regulations found in 29 CFR 1910.134 or European Standard 
EN 149. Use a NIOSH/MSHA or European Standard EN 149 approved respirator if 
exposure limits are exceeded or symptoms are experienced.

General Hygiene Measures •  Handle in accordance with good industrial hygiene and safety practice.

Section 9: Physical and Chemical Properties

MATERIAL 
DESCRIPTION

Physical State Liquid Odor Petroleum like odor

Substance Type Mixture Odor Threshold No data available

Appearance Brown

PROPERTIES pH No data available Vapor pressure No data available

Melting Point/ 
Freezing Point

No data available Vapor density 2.5 to 5.0 Air=1

Boiling Point/ 
Boiling Range

34 to 260°C

93.2 to 500°F

Relative density No data available

Flash Point -40 to 260 °C

-40 to 500 °F

Water Solubility Negligible

Evaporation Rate No data available Partition coefficient: 
n-octanol/water

No data available

Flammability (solid, gas) No data available Autoignition temperature No data available

Upper Flammability Limit No data available Decomposition 
temperature

No data available
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Lower Flammability Limit No data availab e Specific Gravity 0.65-0.98

Viscosity No data available

Section 10: Stability and Reactivity

REACTIVITY Chlorine Dioxide

CHEMICAL STABILITY Stable at 70 °F, 760 mm Hg pressure

POSSIBILITY OF HAZARDOUS REACTIONS None under normal processing

CONDITIONS TO AVOID Excessive heat, sources of ignition, sparks, open flames, and buildup of static electricity

INCOMPATIBLE MATERIALS Strong oxidizers such as nitrates, chlorates, peroxides, chlorine

HAZARDOUS DECOMPOSITION PRODUCTS Combustion produces carbon monoxide, aldehydes, sulfur dioxide, aromatic and 
other hydrocarbons

HAZARDOUS POLYMERIZATION Will not occur

Section 11: Toxicological Information

INFORMATION ON  
THE LIKELY ROUTES 
OF EXPOSURE

Inhalation •  May cause irritation of respiratory tract. May cause drowsiness and dizziness.

Eye Contact •  Causes serious eye irritation.

Skin Contact •  Causes skin irritation.

Ingestion •  Ingestion may cause gastrointestinal irritation, nausea, vomiting and diarrhea.

•  Potential for aspiration if swallowed.

•  Aspiration may cause pulmonary edema and pneumonitis.

TOXICOLOGICAL DATA CHEMICAL NAME LD50 ORAL LD50 DERMAL LC50 INHALATION

Asphalt >5000 mg/kg (Rat) – >94.4 mg/m3 (Rat)

Butane – – 658 mg/L (Rat) 4 h

Pentane >2000 mg/kg (Rat) – 364 g/cu (Rat) 4 h

Octane – – = 118 g/m3 (Rat) 4 h

= 25260 ppm (Rat) 4 h

Nonane – – = 3200 ppm (Rat) 4 h

Heptane – = 3000 mg/kg (Rabbit) = 103 g/m3 (Rat) 4 h

2-Methylbutane – – = 150,000 mg/m3 (Rat) 2 h
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Isobutane – – = 658,000 mg/m3 (Rat) 4 h

Hexane = 25 g/kg (Rat) = 3000 mg/kg (Rabbit) = 48000 ppm (Rat) 4 h

Decane > 5000 mg/kg (Rat) > 2000 mg/kg (Rabbit) –

Benzene 1800 mg/kg (Rat) – 13050 - 14380 ppm (Rat) 4 h

Xylenes = 3500 mg/kg (Rat) > 4350 mg/kg (Rabbit)  
> 1700 mg/kg (Rabbit)

= 29.08 mg/L (Rat) 4 h

= 5000 ppm (Rat) 4 h

Toluene 2.6 to 7.5 g/kg (Rat) 14.1 ml/kg (Rabbit) –

Ethylbenzene = 3500 mg/kg (Rat) = 15400 mg/kg (Rabbit) = 17.2 mg/L (Rat) 4 h

1,2,4-Trimethylbenzene 5 g/kg (Rat) – 18000 mg/m3 (Rat) 4h

Hydrogen sulfide – – = 444 ppm (Rat)

SYMPTOMS RELATED 
TO THE PHYSICAL, 
CHEMICAL AND 
TOXICOLOGICAL 
CHARACTERISTICS

Benzene •  Repeated or prolonged exposure to benzene at concentrations in excess of the TLV may 
cause serious injury to blood-forming organs. Significant chronic exposure to benzene vapor 
has been reported to produce various blood disorders ranging from anemia to certain forms 
of leukemia (cancer) in humans. Benzene produced tumors in rats and mice in lifetime chronic 
toxicity studies, but the response has not been consistent across species, strain, sex or route 
of exposure. Animal studies on benzene have demonstrated immune toxicity, chromosomal 
aberrations, testicular effects and alterations in reproductive cycles and embryo/fetotoxicity, 
but not teratogenicity.

Hydrogen Sulfide Gas 
(H2S)

•  Toxic by inhalation. Prolonged breathing of 50-100 ppm H
2

S vapors can produce eye and 
respiratory tract irritation. Higher concentration (250-600 ppm) for 15-30 minutes can 
produce headache, dizziness, nervousness, nausea and pulmonary edema or bronchial 
pneumonia. Concentrations of >1000 ppm will cause immediate unconsciousness and death 
through respiratory paralysis. Rats and mice exposed to 80 ppm H

2
S, 6 hrs/day, 5 days/

week for 10 weeks, did not produce any toxicity except for irritation of nasal passages. H
2

S did 
not affect reproduction and development (birth defects or neurotoxicity) in rats exposed to 
concentrations of 75-80 ppm or 150 ppm H

2
S, respectively. Over the years a number of acute 

cases of H
2

S poisoning have been reported. Complete and rapid recovery is the general rule. 
However, if the exposure was sufficiently intense and sustained causing cerebral hypoxia (lack 
of oxygen to the brain), neurologic effects such as amnesia, intention tremors or brain damage 
are possible.

Hexane •  This product may contain hexane at a level of >1.0%. Studies in laboratory animals have 
produced systemic toxicity in blood, spleen and lungs. Fetotoxicity has been observed 
at hexane concentrations that produced maternal toxicity. Long term exposure to high 
concentrations of hexane has been shown to cause testicular effects and nervous 
system damage.

Xylenes •  Gross overexposure or severe poisoning incidents in humans to xylenes has been reported 
to cause lung, liver, kidney, heart and brain damage as well as neurologic disturbances. 
Laboratory animals exposed to high dose of xylenes showed evidence of effects in the liver, 
kidneys, lungs, spleen, heart and adrenals, Exposure of pregnant rats, mice and rabbits during 
gestation to significant concentrations of xylenes produced maternal, fetal and developmental 
toxicity (skeletal retardation, cleft palate, and wavy ribs) generally at maternally toxic doses. 
These types of fetotoxic effects have been associated with maternal toxicity. Repeated 
inhalation of high xylene concentrations has shown impairment of performance abilities 
(behavioral tests) in animals and man. Xylenes produced a mild frequency hearing loss in rats 
subchronically exposed to high concentrations of xylenes.
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Toluene Carcinogenicity: Exposure of rats and mice to toluene at concentrations ranging from 120-

1200 ppm for two years did not demonstrate evidence of carcinogenicity. Toluene has not been 
listed as a carcinogen by IARC.

Target Organs: Epidemiology studies suggest that chronic occupational overexposure to 
toluene may damage color vision. Subchronic and chronic inhalation studies with toluene 
produced kidney and liver damage, hearing loss and central nervous system (brain) damage in 
laboratory animals. Intentional misuse by deliberate inhalation of high concentrations of toluene 
has been shown to cause liver, kidney, and central nervous system damage, including hearing 
loss and visual disturbances.

Reproductive Toxicity: Exposure to toluene during pregnancy has demonstrated limited 
evidence of developmental toxicity in laboratory animals. Decreased fetal body weight and 
increased skeletal variations in both inhalation and oral studies, but only at doses that were 
maternally toxic. No fetal toxicity was seen at doses that were not maternally toxic.

Decreased sperm counts have been observed in male rats in the absence of a reduction in 
fertility. Toluene has been reported to cause mental or growth retardation in the children of 
solvent abusers who directly inhale toluene during pregnancy.

 Ethylbenzene Carcinogenicity: Rats and mice exposed to 0, 75, 250, or 750 ppm ethyl benzene in a two year 
inhalation study demonstrated limited evidence of kidney, liver, and lung cancer. Ethyl benzene 
has been listed as a possible human carcinogen by IARC.

Target Organs: In rats and mice exposed to 0, 75, 250, or 750 ppm ethyl benzene in a two year 
inhalation study there was mild damage to the kidney (tubular hyperplasia), liver (eosinophilio 
foci, hypertrophy, necrosis), lung (alveolar epithelium metaplasia), thyroid (hyperplasia), thyroid 
(hyperplasia) and pituitary (hyperplasia). In animal models (particularly rats), ethyl benzene 
affects the auditory function mainly in the cochlear mid-frequency range and ototoxicity was 
observed after combined exposure to noise and ethyl benzene. There is no evidence of either 
ethyl benzene-induced hearing losses or ototoxicity with combined exposure to ethyl benzene 
and noise in workers.

DELAYED AND 
IMMEDIATE EFFECTS 
AND ALSO CHRONIC 
EFFECTS FROM 
SHORT- AND LONG-
TERM EXPOSURE

Sensitization •  No information available

Mutagenic Effects •  May cause genetic defects

Carcinogenicity •  May cause cancer

CARCINOGENIC 
INFORMATION

CHEMICAL NAME ACGIH ACGIH SKIN* IARC NTP OSHA

Petroleum distillate 
(naphtha)

A2 – Group 3 –

Asphalt A4 – Group 2B Reasonably 
Anticipated

–

Hexane – X – – –

Benzene A1 X Group 1 Known X

Xylenes A4 – Group 3 Evidence

Toluene A4 – Group 3 Evidence –

Ethylbenzene A3 – Group 2B Evidence X

*ACGIH Skin designation refers to the potential significant contribution of overall exposure by cutaneous route, including mucous membranes and eyes, 
from airborne exposure to gases, vapor, or liquid OR by direct skin contact.
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REPRODUCTIVE 
TOXICITY

•  Suspected of damaging fert lity or the unborn child

STOT—SINGLE 
EXPOSURE

• May cause drowsiness and dizziness.

STOT—REPEATED 
EXPOSURE

•  Causes damage to organs through prolonged or repeated exposure.

ASPIRATION HAZARD May be fatal if swallowed and enters airways Risk of serious damage to the lungs (by aspiration).

Section 12: Ecological Information

ECOTOXICITY

CHEMICAL NAME TOXICITY TO ALGAE TOXICITY TO FISH DAPHNIA MAGNA 
(WATER FLEA)

OTHER TOXICITY

Petroleum distillate 
(naphtha)

– LC50: 258 mg/L 

Salmo gairdneri 96 h static

EC50 48 h: < 0.26 mg/L

Static (Daphnia magna) 

EC50 24 h: = 36 mg/L

(Daphnia magna)

–

Natural gas condensates 
(petroleum)

– LC50 96 h: = 119 mg/L static 
(Alburnus alburnus)

LC50 96 h: = 82 mg/L static 
(Cyprinodon variegatus)

EC50 24 h: = 170 mg/L

(Daphnia magna)

–

Butane – – – –

Pentane – LC50 96 h: = 11.59 mg/L

(Pimephales promelas) 

LC50 96 h: = 9.87 mg/L 
(Oncorhynchus mykiss) 

LC50 96 h: = 9.99 mg/L

(Lepomis macrochirus)

EC50 48h: 135 mmol/cu LC50 24h: 165 mmol/cu 
Artemia salina (Brine Shrimp)

Octane – – EC50 48 h: = 0.38 mg/L  
(water flea) 

EC50 48 h: = 0.02856 mg/L 
(Daphnia magna)

EC50 = 890 mg/L 30 min 
(Microorganisms) 

EC50 <1.67hr: 120 µg/l  
Mytilus edulis  
(Common Bay Mussel)

Heptane – LC50 96 h: = 375.0 mg/L  
(Cichlid fish)

EC50 24 h: > 10 mg/L  
(Daphnia magna)

–

2-Methylbutane EC50 48 h: = 2.3 mg/L

(Daphnia magna)

Hexane – LC50 96 h: 2.1 - 2.98 mg/L  
flow-through  
(Pimephales promelas)

EC50 24 h: > 1000 mg/L 
(Daphnia magna)

–

Decane EC50 24 h: = 0.043 mg/L

(Chlorella vulgaris)

– EC50 48 h: = 0.029 mg/L

(Daphnia magna)

–
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ECOTOXICITY

CHEMICAL NAME TOXICITY TO ALGAE TOXICITY TO FISH DAPHNIA MAGNA 
(WATER FLEA)

OTHER TOXICITY

Benzene EC50 72 h: = 29 mg/L

(Pseudokirchneriella 
subcapitata)

LC50 96 h: 10.7 - 14.7 mg/L flow-
through (Pimephales promelas)

LC50 96 h: = 5.3 mg/L flow-
through (Oncorhynchus mykiss)

LC50 96 h: = 22.49 mg/L static 
(Lepomis macrochirus)

LC50 96 h: = 28.6 mg/L static 
(Poecilia reticulata) 

LC50 96 h: 22330 - 41160 µg/L 
static (Pimephales promelas) 

LC50 96 h: 70000 - 142000 µg/L 
static (Lepomis macrochirus)

EC50 48 h: 8.76 - 15.6 mg/L Static 
(Daphnia magna)

EC50 48 h: = 10 mg/L  
(Daphnia magna)

–

Xylenes EC50 72 h: = 11 mg/L 
(Pseudokirchneriella 
subcapitata)

LC50 96 h: = 13.4 mg/L flow-
through (Pimephales promelas)

LC50 96 h: 2.661 - 4.093 mg/L 
static (Oncorhynchus mykiss)

LC50 96 h: 13.5 - 17.3 mg/L 
(Oncorhynchus mykiss) 

LC50 96 h: 13.1 - 16.5 mg/L  
flow-through  
(Lepomis macrochirus)

EC50 48 h: = 3.82 mg/L  
(water flea) 

LC50 48 h: = 0.6 mg/L 
(Gammarus lacustris)

-

Toluene EC50: >433 mg/L 
Pseudokirchneriella subcapitata 
96 h 

EC50: 12.5 mg/L 
Pseudokirchneriella subcapitata 
72 h static

LC50: 15.22 - 19.05 mg/L 
Pimephales promelas  
96 h flow-through 

LC50: 12.6 mg/L  
Pimephales promelas 96 h static

LC50: 5.89 - 7.81 mg/L 
Oncorhynchus mykiss  
96 h flow-through

LC50: 14.1 - 17.16 mg/L 
Oncorhynchus mykiss  
96 h static

LC50: 5.8 mg/L  
Oncorhynchus mykiss  
96 h semi-static

LC50: 11.0-15.0 mg/L  
Lepomis macrochirus  
96 h static

LC50: 54 mg/L Oryzias latipes  
96 h static 

LC50: 28.2 mg/L  
Poecilia reticulata  
96 h semi-static

LC50: 50.87-70.34 mg/L 
Poecilia reticulata 96 h static

EC50 48 h: 5.46 - 9.83 mg/L 
Static (Daphnia magna) 

EC50 48 h: = 11.5 mg/L  
(Daphnia magna)

EC50 = 19.7 mg/L 30 min 
(Microorganisms)
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ECOTOXICITY

CHEMICAL NAME TOXICITY TO ALGAE TOXICITY TO FISH DAPHNIA MAGNA 
(WATER FLEA)

OTHER TOXICITY

Ethylbenzene EC50 72 h: = 4.6 mg/L 
(Pseudokirchneriella 
subcapitata) 

EC50 96 h: > 438 mg/L 
(Pseudokirchneriella 
subcapitata) 

EC50 72 h: 2.6 - 11.3 mg/L 
static (Pseudokirchneriella 
subcapitata) 

EC50 96 h: 1.7 - 7.6 mg/L 
static (Pseudokirchneriella 
subcapitata) 

EC50 72 h: = 11 mg/L 
(Pseudokirchneriella 
subcapitata)

LC50 96 h: 11.0 - 18.0 mg/L static 
(Oncorhynchus mykiss) 

LC50 96 h: = 4.2 mg/L semi-
static (Oncorhynchus mykiss) 

LC50 96 h: 7.55 - 11 mg/L flow-
through (Pimephales promelas) 

LC50 96 h: = 32 mg/L static 
(Lepomis macrochirus) 

LC50 96 h: 9.1 - 15.6 mg/L static 
(Pimephales promelas) 

LC50 96 h: = 9.6 mg/L static 
(Poecilia reticulata)

EC50 48 h: 1.8 - 2.4 mg/L 
(Daphnia magna)

EC50 = 9.68 mg/L 30 min  
EC50 = 96mg/L 24 h 
(Microorganisms)

1,2,4-Trimethylbenzene – LC50 96 h: 7.72 mg/L

(Pimephales promelas)

EC50 48h: 30 mmol/cu  
(Daphnia magna)

LC50 24h: 100 mmol/cu 
Artemia salina (Brine Shrimp)

Hydrogen sulfide – LC50 96h: 49 µg/l  
Oncorhynchus mykiss  
(Rainbow Trout) eggs 

LC50 24h: 1059.7 µg/l 
Pimephales promelas  
(Fathead Minnow)

EC50 48h: 62 µg/l  
Gammarus pseudolimnaeus 
(Scud)

–

PERSISTENCE AND 
DEGRADABILITY

•  No information available

BIOACCUMULATIVE 
POTENTIAL

CHEMICAL LOG POW

Asphalt 6.006

Butane 2.89

Pentane 3.39

Octane 5.18

Heptane 4.66

2- Methylbutane 2.72

Isobutane 2.76

Hexane 3.90

Decane 5.1

Benzene 1.83

Xylene 2.77- 3.15

Toluene 2.65

Ethylbenzene 3.118
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1,2,4- Trimethylbenzene 3.78

Hydrogen Sulfide 0.45

MOBILITY IN SOIL CHEMICAL EXPECTED SOIL MOBILITY

Petroleum distillate 
(naphtha)

High

Butane Low

Pentane High

Octane Immobile

Nonane Immobile

Heptane Moderate

2- Methylbutane Low

Isobutane Very High

Hexane High

Decane Immobile

Benzene High

Xylene Very High to Moderate

Toluene High to Moderate

Ethylbenzene Low

1,2,4- Trimethylbenzene Low

OTHER ADVERSE 
EFFECTS

•  No information available

Section 13: Disposal Considerations

WASTE TREATMENT 
METHODS

Product Waste •  This product, if it must be discarded, may meet the criteria of a hazardous waste as defined 
by US EPA RCRA (40 CFR 261), Environment Canada, or other State, Provincial, and local 
regulations. If this product is classified as a hazardous waste, federal law requires disposal 
at a licensed hazardous waste disposal facility.

•  This product could also contain benzene at >0.5 ppm and could exhibit the characteristic 
of “toxicity” (D018) as determined by the toxicity characteristic leaching procedure (TCLP).

•  This material could become a hazardous waste if mixed or contaminated with a hazardous 
waste or other substance(s).

•  It is the responsibility of the user to consult federal, state and local waste regulations to 
determine appropriate disposal options.
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Packaging Waste •  Container contents should be completely used and containers should be emptied prior 
to discard.

•  Container could be considered a RCRA hazardous waste and must be disposed of 
with care and in full compliance with federal, state and local regulations.

•  Larger empty containers, such as drums, should be returned to the distributor or to 
a drum re-conditioner.

•  To assure proper disposal of smaller empty containers, consult with state and local 
regulations and disposal authorities.

Section 14: Transport Information

**CHART NAME** UN  
NUMBER

PROPER  
SHIPPING NAME

TRANSPORT  
HAZARD CLASS

PACKING  
GROUP

ENVIRONMENTAL 
HAZARD

DOT UN1267 Petroleum Crude Oil 3 I Emergency response 
guide number: 128

TDG UN1267 Petroleum Crude Oil 3 I Marine Pullutant

IMO/IMDG UN1267 Petroleum Crude Oil 3 I Marine Pullutant

IATA/ICAO UN1267 Petroleum Crude Oil 3 I ERG Code 3L

SPECIAL RECAUTIONS  
FOR USER

• None

Section 15: Regulatory Information

U.S.—CERCLA/SARA  
HAZARDOUS 
SUBSTANCES AND 
THEIR REPORTABLE 
QUANTITIES

COMPONENT CAS # AMOUNT

Petroleum distillate 
(naphtha)

8002-05-9 Not Listed

Natural gas condensates 
(petroleum)

64741-47-5 Not Listed

Asphalt 8052-42-4 Not Listed

Butane 106-97-8 Not Listed

Pentane 109-66-0 Not Listed

Octane 111-65-9 Not Listed

Nonane 111-84-2 Not Listed

Heptane 142-82-5 Not Listed

2-Methylbutane 78-78-4 Not Listed
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Isobutane 75-28-5 Not Listed

Hexane 110-54-3 5000 lb final RQ; 2270 kg final RQ

Decane 124-18-5 Not Listed

Benzene 71-43-2 10 lb final RQ; 4.54 kg final RQ

Xylene 1330-20-7 100 lb final RQ; 45.4 kg final RQ

Toluene 108-88-3 1000 lb final RQ; 454 kg final RQ

Ethylbenzene 100-41-4 1000 lb final RQ; 454 kg final RQ

1,2,4-Trimethylbenzene 95-63-6 Not Listed

Hydrogen Sulfide 7783-06-4 100 lb final RQ; 45.4 kg final RQ

U.S.—CWA  
(CLEAN WATER ACT)— 
REPORTABLE 
QUANTITIES OF 
DESIGNATED 
HAZARDOUS 
SUBSTANCES

COMPONENT CAS # AMOUNT

Petroleum distillate 
(naphtha)

8002-05-9 Not Listed

Natural gas condensates 
(petroleum)

64741-47-5 Not Listed

Asphalt 8052-42-4 Not Listed

Butane 106-97-8 Not Listed

Pentane 109-66-0 Not Listed

Octane 111-65-9 Not Listed

Nonane 111-84-2 Not Listed

Heptane 142-82-5 Not Listed

2-Methylbutane 78-78-4 Not Listed

Isobutane 75-28-5 Not Listed

Hexane 110-54-3 Not Listed

Decane 124-18-5 Not Listed

Benzene 71-43-2 10 lb RQ

Xylene 1330-20-7 100 lb RQ

Toluene 108-88-3 1000 lb RQ

Ethylbenzene 100-41-4 1000 lb RQ

1,2,4-Trimethylbenzene 95-63-6 Not Listed

Hydrogen Sulfide 7783-06-4 100 lb RQ
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U.S.—CWA  
(CLEAN WATER ACT)— 
RECOMMENDED 
WATER QUALITY 
CRITERIA—CCC FOR 
FRESHWATER LIFE

COMPONENT CAS # AMOUNT

Hydrogen Sulfide 7783-06-4 2.0 µg/L CCC

U.S.—CWA  
(CLEAN WATER ACT)— 
RECOMMENDED 
WATER QUALITY 
CRITERIA—CCC FOR 
SALTWATER LIFE

COMPONENT CAS # AMOUNT

HydrogenSulfide 7783-06-4 2.0 µg/L CCC

U.S.—CWA  
(CLEAN WATER ACT)— 
 HAZARDOUS 
SUBSTANCES

COMPONENT CAS # LISTED

Petroleum distillate 
(naphtha)

8002-05-9 Not Listed

Natural gas condensates 
(petroleum)

64741-47-5 Not Listed

Asphalt 8052-42-4 Not Listed

Butane 106-97-8 Not Listed

Pentane 109-66-0 Not Listed

Octane 111-65-9 Not Listed

Nonane 111-84-2 Not Listed

Heptane 142-82-5 Not Listed

2-Methylbutane 78-78-4 Not Listed

Isobutane 75-28-5 Not Listed

Hexane 110-54-3 Not Listed

Decane 124-18-5 Not Listed

Benzene 71-43-2 X

Xylene 1330-20-7 X

Toluene 108-88-3 X

Ethylbenzene 100-41-4 X

1,2,4-Trimethylbenzene 95-63-6 Not Listed

Hydrogen Sulfide 7783-06-4 X

 X= The component is listed
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U.S.—CWA  
(CLEAN WATER ACT)— 
PRIORITY POLLUTANTS

COMPONENT CAS # LISTED

Petroleum distillate 
(naphtha)

8002-05-9 Not Listed

Natural gas condensates 
(petroleum)

64741-47-5 Not Listed

Asphalt 8052-42-4 Not Listed

Butane 106-97-8 Not Listed

Pentane 109-66-0 Not Listed

Octane 111-65-9 Not Listed

Nonane 111-84-2 Not Listed

Heptane 142-82-5 Not Listed

2-Methylbutane 78-78-4 Not Listed

Isobutane 75-28-5 Not Listed

Hexane 110-54-3 Not Listed

Decane 124-18-5 Not Listed

Benzene 71-43-2 X

Xylene 1330-20-7 Not Listed

Toluene 108-88-3 X

Ethylbenzene 100-41-4 X

1,2,4-Trimethylbenzene 95-63-6 Not Listed

Hydrogen Sulfide 7783-06-4 Not Listed

 X= The component is listed

CANADA-WHMIS—
CLASSIFICATIONS 
OF SUBSTANCES

COMPONENT CAS # CLASSIFICATION

Petroleum distillate 
(naphtha)

8002-05-9 B2

Natural gas condensates 
(petroleum)

64741-47-5 Not Listed

Asphalt 8052-42-4 Not Listed

Butane 106-97-8 A, B1

Pentane 109-66-0 B2
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Octane 111-65-9 B2, D2B

Nonane 111-84-2 B2, D2B

Heptane 142-82-5 B2, D2B

2-Methylbutane 78-78-4 B2

Isobutane 75-28-5 A, B1 (listed under Methyl-2 propane)

Hexane 110-54-3 B2, D2A, D2B

Decane 124-18-5 B3, D2B

Benzene 71-43-2 B2, D2A, D2B

Xylene 1330-20-7 B2, D2A, D2B

Toluene 108-88-3 B2, D2A, D2B

Ethylbenzene 100-41-4 B2, D2A, D2B

1,2,4-Trimethylbenzene 95-63-6 B3

Hydrogen Sulfide 7783-06-4 A, B1, D1A, D2B

X= The component is listed

CANADA—COUNCIL 
OF MINISTERS OF  
THE ENVIRONMENT—
WATER QUALITY 
GUIDELINES FOR 
FRESHWATER 
AQUATIC LIFE

COMPONENT CAS # AMOUNT

Ethylbenzene 100-41-4 90 μg/L

Toluene 108-88-3 2.0 μg/L

Benzene 71-43-2 370 μg/L

CANADA—COUNCIL 
OF MINISTERS OF 
THE ENVIRONMENT— 
WATER QUALITY 
GUIDELINES FOR 
MARINE AQUATIC LIFE

COMPONENT CAS # AMOUNT

Ethylbenzene 100-41-4 25 μg/L

Toluene 108-88-3 215 μg/L

Benzene 71-43-2 110 μg/L

CANADA—
ENVIRONMENTAL 
EMERGENCIES

COMPONENT CAS # LISTED

Petroleum distillate 
(naphtha)

8002-05-9 Not Listed

Natural gas condensates 
(petroleum)

64741-47-5 Not Listed

Asphalt 8052-42-4 Not Listed

Butane 106-97-8 X

Pentane 109-66-0 X
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LABEL ELEMENTS Signal Word Danger

Hazard Pictograms

Hazard Statements •  Causes skin irritation.

•  Causes serious eye irritation.

•  May cause genetic defects.

•  May cause cancer.

•  Suspected of damaging fertility or the unborn child.

•  May cause respiratory irritation.

•  Causes damage to organs through prolonged or repeated exposure.

•  May be fatal if swallowed and enters airways.

•  Extremely flammable liquid and vapor.

PRECAUTIONARY 
STATEMENTS

Prevention •  Wash face, hands and any exposed skin thoroughly after handling.

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

•  Obtain special instructions before use.

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

•  Use personal protective equipment as required.

•  Do not breathe dust/fume/gas/mist/vapors/spray.

•  Use only outdoors or in a well-ventilated area.

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

•  Keep away from heat/sparks/open flames/hot surfaces.

•  Keep container tightly closed.

•  No smoking.

•  Ground/bond container and receiving equipment.

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

•  Use only non-sparking tools.

•  Take precautionary measures against static discharge.

•  In case of inadequate ventilation wear respiratory protection.

Response •  IF EXPOSED or concerned: Get medical advice/attention.

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

•  Call a POISON CENTER or doctor/physician if you feel unwell.

•  IF SWALLOWED: Immediately call a POISON CENTER or doctor/physician.

•  Do NOT induce vomiting.

•  IF ON SKIN (or hair): Remove/Take off immediately all contaminated clothing. Rinse skin 
with water/shower and soap.

•  In case of fire: Use CO
2

, dry chemical, or foam for extinction.

•  IF IN EYES: Rinse cautiously with water for several minutes. Remove contact lenses, 
if present and easy to do. Continue rinsing.

• If SKIN irritation occurs: Get medical advice/attention. 

• If EYE irritation persists: Get medical advice/attention.

Storage/Disposal •  Store locked up and keep cool.

•  Store in a well-ventilated place. Keep container tightly closed.

•  Dispose of content and/or container in accordance with local, regional, national, and/or 
international regulations.

OTHER  
INFORMATION

•  Under United States Regulations (29 CFR 1910.1200 - Hazard Communication Standard), this product is 
considered hazardous. 

•  Very toxic to aquatic life with long lasting effects.

REDACTED SUBMITTAL-PUBLIC COPY



Enbridge Pipelines Inc. Page 3 of 14Safety Data Sheet:  Petroleum Crude Oil—Dilbit
Revision date: 4/19/2015

Section 3: Composition/Information on Ingredients

COMPONENT NAME CAS NUMBER PERCENTAGE (%)* NOTES

Benzene 71-43-2 0-1.2

Bitumen 8052-42-4 0-85

Hexane 110-54-3 0-3.5

Natural Gas Condensate 68919-39-1 15-40

Sulfur 7704-34-9 0-3.5

*Values do not reflect absolute minimums and maximums; those values may vary from time to time. All concentrations are percent by weight unless material is a gas. Gas concentrations are in 
percent by volume.

Section 4: First Aid Measures

DESCRIPTION 
OF NECESSARY 
MEASURES

Inhalation •  IF INHALED: Remove victim to fresh air and keep at rest in a position comfortable for 
breathing. If irritation persists: Get medical advice/attention.

Skin •  IF ON SKIN: Wash with plenty of soap and water. If skin irritation occurs: Get medical 
advice/attention. Take off contaminated clothing and wash before reuse.

Eye •  IF IN EYES: Rinse cautiously with water for several minutes. Remove contact lenses,  
if present and easy to do. Continue rinsing. If eye irritation persists: Get medical advice/
attention.

Ingestion •  Do NOT induce vomiting. Call a physician or poison control center.

•  Aspiration hazard if swallowed—can enter lungs and cause damage.

MOST IMPORTANT 
SYMPTOMS AND 
EFFECTS, BOTH 
ACUTE AND DELAYED

Refer to Section 11 - 
Toxicological Information

INDICATION OF 
IMMEDIATE MEDICAL 
ATTENTION AND 
SPECIAL TREATMENT 
NEEDED, IF 
NECESSARY

Note to the Physician •  Aspiration hazard. Symptoms may be delayed.

•  Epinephrine and other sympathomimetic drugs may initiate cardiac arrhythmias in persons 
exposed to high concentrations of this material (e.g., in enclosed spaces or with deliberate 
abuse). The use of other drugs with less arrhythmogenic potential should be considered. 
If sympathomimetic drugs are administered, observe for development of cardiac 
arrhythmias.

•  Ensure that medical personnel are aware of the material(s) involved, take precautions to 
protect themselves and prevent spread of contamination.
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Section 5: Fire Fighting Measures

EXTINGUISHING 
MEDIA

Suitable Extinguishing 
Media

•  SMALL FIRES: Dry chemical, CO
2

, water spray or regular foam.

•  LARGE FIRE: Water spray, fog or regular foam.

Unsuitable Extinguishing 
Media

•  CAUTION: Use of water spray when fighting fire may be inefficient.

•  Do not use straight streams.

FIREFIGHTING 
PROCEDURES

•  FIRE INVOLVING TANKS OR CAR/TRAILER LOADS: Withdraw immediately in case of rising sound from venting safety 
devices or discoloration of tank.

•  FIRE INVOLVING TANKS OR CAR/TRAILER LOADS: If impossible to extinguish, protect surroundings and allow fire to 
burn itself out.

•  Stay upwind.

•  Ventilate closed spaces before entering.

•  Fire fighters should wear complete protective clothing including self-contained breathing apparatus.

•  FIRE: If tank, rail car or tank truck is involved in a fire, ISOLATE for 1600 meters (1 mile) in all directions; also, consider initial 
evacuation for 1600 meters (1 mile) in all directions.

•  FIRE: When a large quantity of this material is involved in a major fire, consider an initial evacuation distance of 300 meters 
(1000 feet) in all directions.

•  Move containers from fire area if you can do it without risk.

•  LARGE FIRES: Use water spray or fog; do not use straight streams.

•  LARGE FIRES: If insufficient water supply: knock down vapors only. If this is impossible, withdraw from area and let fire burn.

•  LARGE FIRES: Flood fire area with large quantities of water, while knocking down vapors with water fog.

SPECIAL HAZARDS 
ARISING FROM THE 
SUBSTANCE OR 
MIXTURE

•  Vapors may travel to source of ignition and flash back.

•  Air/vapor mixtures may explode when ignited.

•  Vapors may accumulate in confined areas (basement, tanks, hopper/tank cars etc.).

•  Will be easily ignited by heat, sparks or flames.

•  Runoff to sewer may create fire or explosion hazard.

•  Vapor explosion hazard indoors, outdoors or in sewers.

•  MAY EXPLODE AND THROW FRAGMENTS 1600 meters (1 MILE) OR MORE IF FIRE REACHES CARGO.

•  May create vapor/air explosion hazard indoors, outdoors or in sewers.

•  Most vapors are heavier than air. They will spread along ground and collect in low or confined areas (sewers, 
basements, tanks).

EXPLOSION DATA Hazardous Combustion 
Products

•  Carbon monoxide, Carbon dioxide (CO2), Nitrogen oxides (NOx), Oxides of sulfur, 
Hydrogen Sulfide.

•  Aldehydes, aromatic and other hydrocarbons.

Sensitivity to  
Mechanical Impact

•  None.

Sensitivity to Static 
Discharge

•  Yes.

REDACTED SUBMITTAL-PUBLIC COPY



Enbridge Pipelines Inc. Page 5 of 14Safety Data Sheet:  Petroleum Crude Oil—Dilbit
Revision date: 4/19/2015

PROTECTIVE 
EQUIPMENT AND 
PRECAUTIONS FOR 
FIREFIGHTERS

•  As in any fire, wear self-contained breathing apparatus pressure-demand, MSHA/NIOSH (approved or equivalent) and full 
protective gear.

•  Water spray is recommended to cool or protect exposed materials or structures. Water may be ineffective for 
extinguishment, unless used under favorable conditions by experienced firefighters.

•  Carbon dioxide can displace oxygen.

•  Use caution when applying carbon dioxide in confined spaces.

•  Water spray may be useful in minimizing or dispersing vapors.

•  Long-duration fires involving diluent stored in tanks may result in a boilover.

•  For fires beyond the incipient stage, emergency responders in the immediate hazard area should wear bunker gear.

Section 6: Accidental Release Measures

PERSONAL 
PRECAUTIONS, 
PROTECTIVE 
EQUIPMENT AND 
EMERGENCY 
PROCEDURES

Personal Precautions •  Evacuate personnel to safe areas.

•  Remove all sources of ignition.

•  Deny entry to unauthorized and unprotected personnel.

•  Use personal protective equipment.

•  Avoid contact with skin, eyes and clothing.

•  Stop leak if you can do it without risk.

•  Keep people away from and upwind of spill/leak.

•  Do not touch damaged containers or spilled material unless wearing appropriate  
protective clothing.

 •  Ventilate enclosed areas.

•  Do not walk through spilled material.

Protective Equipment •  Wear appropriate breathing apparatus (if applicable) and protective clothing.

Emergency Procedures •  ELIMINATE all ignition sources (no smoking, flares, sparks or flames in immediate area) 
Keep unauthorized personnel away. Evacuate area. Keep out of low areas. Stop leak if you 
can do it without risk.

•  Report spills to local or federal authorities as appropriate or required.

ENVIRONMENTAL 
PRECAUTIONS

•  Avoid run off to waterways and sewers. Do NOT wash away into sewer. Prevent entry into waterways, sewers, basements or 
confined areas. Runoff from fire control may cause pollution.

METHODS AND 
MATERIAL FOR 
CONTAINMENT 
AND CLEANING UP

Methods for Containment •  Stop leak if you can do it without risk.

•  Contain and recover liquid when possible.

•  A vapor suppressing foam may be used to reduce vapors.

•  Dike far ahead of spill; use dry sand to contain the flow of material; contain water spills 
by booming.

•  Use water spray to reduce vapors or divert vapor cloud drift.

•  A fine water spray remotely directed to the edge of the spill pool can be used to direct and 
maintain a hot flare fire which will burn the spilled material in a controlled manner.
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Methods for Cleaning Up •  Clean up spi l immediately.

•  LARGE SPILLS: DO NOT CLEAN-UP OR DISPOSE OF, EXCEPT UNDER SUPERVISION 
OF A SPECIALIST.

•  SMALL LIQUID SPILLS: Use a non-combustible material like vermiculite or sand to soak up 
the product and place into a container for later disposal.

•  Use appropriate Personal Protective Equipment (PPE).

•  Use clean non-sparking tools to collect absorbed material.

•  Vacuum spilled material.

•  Try to work upwind of spill.

•  All equipment used when handling the product must be grounded.

•  Recover and return free product to proper containers

•  Use suitable absorbent materials such as vermiculite, sands, soil, or clay to clean up 
residual liquids.

•  Do not place spilled materials back in the original container.

•  Do not flush to sewer or allow to enter waterways.

Section 7: Handling and Storage

PRECAUTIONS FOR 
SAFE HANDLING

Handling •  This material is a static accumulator. A liquid is typically considered a nonconductive, 
static accumulator if its conductivity is below 100 pS/m (100x10E-12 Siemens per meter) 
and is considered a semiconductive, static accumulator if its conductivity is below 10,000 
pS/m. Whether a liquid is nonconductive or semiconductive, the precautions are the same. 
A number of factors, for example liquid temperature, presence of contaminants, anti-static 
additives and filtration can greatly influence the conductivity of a liquid.

• Hydrogen sulfide (H
2

S) may be given off when this material is heated.

•  All equipment used when handling the product must be grounded. Avoid contact with heat 
and ignition sources and oxidizers. Do not breathe (dust, vapor or spray mist). Do not use in 
areas without adequate ventilation. Do not use sparking tools. Keep away from heat, sparks, 
and flame. No open flames, no sparks and no smoking. Use only with adequate ventilation. 
Do not use or store near heat or open flame. Keep away from fire, sparks and heated 
surfaces.

•  The use of explosion-proof equipment is recommended and may be required (see 
appropriate fire codes).

•  The use of appropriate respiratory protection is advised when concentrations exceed any 
established exposure limits.

•  Take precautionary measures against static discharges.

Handling •  Do not cut drill, grind or weld on empty containers since they may contain explosive residues.

•  Stay upwind and vent open hatches before uploading.

•  Avoid contact with skin, eyes and clothing.

•  Exercise good personal hygiene including removal of soiled clothing and prompt washing 
with soap and water.

•  Wear personal protective equipment.

•  Remove and wash contaminated clothing before re-use.

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

•  Do not take internally.

•  Wash thoroughly after handling.

•  Empty containers pose a potential fire and explosion hazard.
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CONDITIONS FOR 
SAFE STORAGE, 
INCLUDING ANY 
INCOMPATIBILITIES

Storage •  Ventilate enclosed areas.

•  Store in a well-ventilated place.

•  Keep container tightly closed.

•  Store locked up.

•  Avoid shock, impact, friction, and rough handling. Do not use sparking tools.

•  Store in a cool/low-temperature, well-ventilated place away from heat and ignition sources.

•  Keep away from sources of ignition.

•  No Smoking.

•  Do not enter confined spaces such as tanks or pits without following proper entry 
procedures.

•  Store in properly closed containers that are appropriately labeled and in a cool well- 
ventilated area.

•  Harmful concentrations of hydrogen sulfide (H
2

S) gas can accumulate in excavations and 
low-lying areas as well as the vapor space of storage and bulk transport compartments.

•  Keep away from open flames, hot surfaces and sources of ignition.

•  Keep product and empty container away from heat and sources of ignition.

•  Storage containers should be grounded and bonded.

•  Fixed storage containers, transfer containers and associated equipment should be 
grounded and bonded to prevent accumulation of static charge.

•  Store away from incompatible materials.

Incompatible Products • Strong oxidizers such as nitrates, chlorates, peroxides, chlorine.

Section 8: Exposure Controls/Personal Protection

CONTROL 
PARAMETERS: 
EXPOSURE 
GUIDELINES

CHEMICAL NAME ACGIH OSHA NIOSH

Benzene TLV 0.5 ppm

TLV 1.6 mg/m3

STEL 2.5 ppm

STEL 8 mg/m3

PEL 1 ppm

STEL 5 ppm

TWA 0.1 ppm

STEL 1 ppm

IDLH 500 ppm

Bitumen TLV 0.5 mg/m3 – Ceiling 5 mg/m3

Hexane TLV 50 ppm

TLV 176 mg/m3

PEL 500 ppm

PEL 1800 mg/m3

TWA 50 ppm

TWA 180 mg/m3

IDLH 1100 ppm

APPROPRIATE 
ENGINEERING 
CONTROLS

•  Adequate ventilation systems as needed to control concentrations of airborne contaminants below applicable threshold 
limit values. Prevent vapor build up by providing adequate ventilation during and after use. Use only appropriately classified 
electrical equipment.

INDIVIDUAL 
PROTECTION 
MEASURES

Eye and Face •  Wear face shield and eye protection.

Skin and Body •  The use of gloves (nitrile or neoprene) is advised to prevent skin contact and possible 
irritation.

•  Wear protective gloves/protective clothing/eye protection/face protection. Wear long 
sleeves and/or protective coveralls.
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Respiratory •  Follow the OSHA respirator regulations found in 29 CFR 1910.134 or European Standard 
EN 149. Use a NIOSH/MSHA or European Standard EN 149 approved respirator if 
exposure limits are exceeded or symptoms are experienced.

General Hygiene Measures •  Handle in accordance with good industrial hygiene and safety practice.

Section 9: Physical and Chemical Properties

MATERIAL 
DESCRIPTION

Physical State Liquid Odor Petroleum/solvent  
like odor

Substance Type Mixture Odor Threshold No data available

Appearance Black

PROPERTIES pH No data available Vapor pressure 12 to 21 kPa @ 24 °C 
 (75.2 °F)

Melting Point/ 
Freezing Point

No data available Vapor density No data available

Boiling Point/ 
Boiling Range

68 to 1049 °F

20 to 565°C

Density 900 to 1200 kg/m³  
@ 15.5 °C (59.9°F

Flash Point <-0.4 to 60.8 °F

<-18 to 16 °C 

(Closed Cup)

Water Solubility No data available

Evaporation Rate No data available Partition coefficient: 
n-octanol/water

No data available

Flammability (solid, gas) No data available Autoignition temperature No data available

Upper Flammability Limit No data available Decomposition 
temperature

No data available

Lower Flammability Limit No data available Specific Gravity 0.94

Viscosity 52 to 96 Centistoke (cSt, cS) 
or mm2/sec @ 38 °C  
(100.4 °F)
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Section 10: Stability and Reactivity

REACTIVITY Chlorine Dioxide

CHEMICAL STABILITY Stable at 70 °F, 760 mm Hg pressure

POSSIBILITY OF HAZARDOUS REACTIONS None under normal processing

CONDITIONS TO AVOID Excessive heat, sources of ignition, sparks, open flames, and buildup of static electricity

INCOMPATIBLE MATERIALS Strong oxidizers such as nitrates, chlorates, peroxides

HAZARDOUS DECOMPOSITION PRODUCTS Combustion produces carbon monoxide, aldehydes, hydrogen sulfide, sulfur dioxide, 
aromatic and other hydrocarbons

HAZARDOUS POLYMERIZATION Will not occur

Section 11: Toxicological Information

INFORMATION ON  
THE LIKELY ROUTES 
OF EXPOSURE

Inhalation •  May cause irritation of respiratory tract. May cause drowsiness and dizziness.

Eye Contact •  Causes serious eye irritation.

Skin Contact •  Causes skin irritation.

Ingestion •  Ingestion may cause gastrointestinal irritation, nausea, vomiting and diarrhea.

•  Potential for aspiration if swallowed.

•  Aspiration may cause pulmonary edema and pneumonitis.

TOXICOLOGICAL DATA CHEMICAL NAME LD50 ORAL LD50 DERMAL LC50 INHALATION

Benzene 1800 mg/kg (Rat) – 13050 - 14380 ppm (Rat) 4 h

Bitumen >5000 mg/kg (Rat) – >94.4 mg/m3 (Rat)

Hexane = 25 g/kg (Rat) = 3000 mg/kg (Rabbit) = 48000 ppm (Rat) 4 h

Sulfur – – 1660 mg/m3 (Mammal)

SYMPTOMS RELATED 
TO THE PHYSICAL, 
CHEMICAL AND 
TOXICOLOGICAL 
CHARACTERISTICS

Benzene •  Repeated or prolonged exposure to benzene at concentrations in excess of the TLV may 
cause serious injury to blood-forming organs. Significant chronic exposure to benzene vapor 
has been reported to produce various blood disorders ranging from anemia to certain forms 
of leukemia (cancer) in humans. Benzene produced tumors in rats and mice in lifetime chronic 
toxicity studies, but the response has not been consistent across species, strain, sex or route 
of exposure. Animal studies on benzene have demonstrated immune toxicity, chromosomal 
aberrations, testicular effects and alterations in reproductive cycles and embryo/fetotoxicity, 
but not teratogenicity.
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Hexane •  This product may contain hexane at a level of >1.0%. Studies in laboratory animals have 
produced systemic toxicity in blood, spleen and lungs. Fetotoxicity has been observed 
at hexane concentrations that produced maternal toxicity. Long term exposure to high 
concentrations of hexane has been shown to cause testicular effects and nervous 
system damage.

 Hydrogen Sulfide Gas 
(H2S)

•  Toxic by inhalation. Prolonged breathing of 50-100 ppm H
2

S vapors can produce eye and 
respiratory tract irritation. Higher concentration (250-600 ppm) for 15-30 minutes can 
produce headache, dizziness, nervousness, nausea and pulmonary edema or bronchial 
pneumonia. Concentrations of >1000 ppm will cause immediate unconsciousness and death 
through respiratory paralysis. Rats and mice exposed to 80 ppm H

2
S, 6 hrs/day, 5 days/

week for 10 weeks, did not produce any toxicity except for irritation of nasal passages. H
2

S did 
not affect reproduction and development (birth defects or neurotoxicity) in rats exposed to 
concentrations of 75-80 ppm or 150 ppm H

2
S, respectively. Over the years a number of acute 

cases of H
2

S poisoning have been reported. Complete and rapid recovery is the general rule. 
However, if the exposure was sufficiently intense and sustained causing cerebral hypoxia (lack 
of oxygen to the brain), neurologic effects such as amnesia, intention tremors or brain damage 
are possible.

DELAYED AND 
IMMEDIATE EFFECTS 
AND ALSO CHRONIC 
EFFECTS FROM 
SHORT- AND LONG-
TERM EXPOSURE

Sensitization •  No information available

Mutagenic Effects •  May cause genetic defects

Carcinogenicity •  May cause cancer

CARCINOGENIC 
INFORMATION

CHEMICAL NAME ACGIH ACGIH SKIN* IARC NTP OSHA

Benzene A1 X Group 1 Known X

Bitumen A4 – – – –

Hexane – X – – –

*ACGIH Skin designation refers to the potential significant contribution of overall exposure by cutaneous route, including mucous membranes and eyes, 
from airborne exposure to gases, vapor, or liquid OR by direct skin contact.

REPRODUCTIVE 
TOXICITY

•  Suspected of damaging fertility or the unborn child.

STOT—SINGLE 
EXPOSURE

• May cause drowsiness and dizziness.

STOT—REPEATED 
EXPOSURE

•  Causes damage to organs through prolonged or repeated exposure.

ASPIRATION HAZARD May be fatal if swallowed and enters airways Risk of serious damage to the lungs (by aspiration).
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Section 12: Ecological Information

ECOTOXICITY

CHEMICAL NAME TOXICITY TO ALGAE TOXICITY TO FISH DAPHNIA MAGNA 
(WATER FLEA)

OTHER TOXICITY

Benzene EC50 72 h: = 29 mg/L

(Pseudokirchneriella 
subcapitata)

LC50 96 h: 10.7 - 14.7 mg/L flow-
through (Pimephales promelas)

LC50 96 h: = 5.3 mg/L flow-
through (Oncorhynchus mykiss)

LC50 96 h: = 22.49 mg/L static 
(Lepomis macrochirus)

LC50 96 h: = 28.6 mg/L static 
(Poecilia reticulata) 

LC50 96 h: 22330 - 41160 µg/L 
static (Pimephales promelas) 

LC50 96 h: 70000 - 142000 µg/L 
static (Lepomis macrochirus)

EC50 48 h: 8.76 - 15.6 mg/L Static 
(Daphnia magna)

EC50 48 h: = 10 mg/L  
(Daphnia magna)

–

Hexane – LC50 96 h: 2.1 - 2.98 mg/L  
flow-through  
(Pimephales promelas)

EC50 24 h: > 1000 mg/L 
(Daphnia magna)

–

Sulfur – LC50 96h: <14000 ug/l

(Lepomis macrochirus)

EC50 48 h: = >5000000 ug/L 
(Daphnia magna)

–

PERSISTENCE AND 
DEGRADABILITY

• Low molecular wt. component—Expected to be inherently biodegradable

• High molecular wt. component—Expected to be persistent.

BIOACCUMULATIVE 
POTENTIAL

CHEMICAL LOG POW

Benzene 1.83

Hexane 3.90

MOBILITY IN SOIL CHEMICAL EXPECTED SOIL MOBILITY

Benzene High

Hexane High

OTHER ADVERSE 
EFFECTS

• VOC (EPA Method 24): 2.353 lbs/gal
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Section 13: Disposal Considerations

WASTE TREATMENT 
METHODS

Product Waste •  This product, if it must be discarded, may meet the criteria of a hazardous waste as defined 
by US EPA RCRA (40 CFR 261), Environment Canada, or other State, Provincial, and local 
regulations. If this product is classified as a hazardous waste, federal law requires disposal 
at a licensed hazardous waste disposal facility.

•  This product could also contain benzene at >0.5 ppm and could exhibit the characteristic 
of “toxicity” (D018) as determined by the toxicity characteristic leaching procedure (TCLP).

•  This material could become a hazardous waste if mixed or contaminated with a hazardous 
waste or other substance(s).

•  It is the responsibility of the user to consult federal, state and local waste regulations to 
determine appropriate disposal options.

Packaging Waste •  Container contents should be completely used and containers should be emptied prior 
to discard.

•  Container could be considered a RCRA hazardous waste and must be disposed of 
with care and in full compliance with federal, state and local regulations.

•  Larger empty containers, such as drums, should be returned to the distributor or to 
a drum re-conditioner.

•  To assure proper disposal of smaller empty containers, consult with state and local 
regulations and disposal authorities.

Section 14: Transport Information

**CHART NAME** UN  
NUMBER

PROPER  
SHIPPING NAME

TRANSPORT  
HAZARD CLASS

PACKING  
GROUP

ENVIRONMENTAL 
HAZARD

DOT UN1993 FLAMMABLE LIQUIDS, N.O.S. 3 I Emergency response 
guide number: 128

TDG UN1993 FLAMMABLE LIQUIDS, N.O.S. 3 I Special Provision: 16

IMO/IMDG UN1993 FLAMMABLE LIQUIDS, N.O.S. 3 I EMS No. F-E, S-E

IATA/ICAO UN1993 FORBIDDEN – – –

SPECIAL RECAUTIONS  
FOR USER

• None specified

Section 15: Regulatory Information

U.S.—CERCLA/SARA

 HAZARDOUS 
SUBSTANCES AND 
THEIR REPORTABLE 
QUANTITIES

COMPONENT CAS # AMOUNT

Benzene 71-43-2 10 lb final RQ; 4.54 kg final RQ

Hexane 110-54-3 5000 lb final RQ; 2270 kg final RQ
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U.S.—CWA  
(CLEAN WATER ACT)— 
REPORTABLE 
QUANTITIES OF 
DESIGNATED 
HAZARDOUS 
SUBSTANCES

COMPONENT CAS # AMOUNT

Benzene 71-43-2 10 lb RQ

U.S.—CWA  
(CLEAN WATER ACT)— 
 HAZARDOUS 
SUBSTANCES

COMPONENT CAS # LISTED

Benzene 71-43-2 X

Bitumen 8052-42-4 Not Listed

Hexane 110-54-3 Not Listed

Natural gas condensates 
(petroleum)

68919-39-1 Not Listed

Sulfur 7704-34-9 Not Listed

 X= The component is listed

U.S.—CWA  
(CLEAN WATER ACT)— 
PRIORITY POLLUTANTS

COMPONENT CAS # LISTED

Benzene 71-43-2 X

Bitumen 8052-42-4 Not Listed

Hexane 110-54-3 Not Listed

Natural gas condensates 
(petroleum)

68919-39-1 Not Listed

Sulfur 7704-34-9 Not Listed

 X= The component is listed

CANADA-WHMIS—
CLASSIFICATIONS 
OF SUBSTANCES

COMPONENT CAS # CLASSIFICATION

Benzene 71-43-2 B2, D2A, D2B

Bitumen 8052-42-4 Not Listed

Hexane 110-54-3 B2, D2A, D2B

Natural gas condensates 
(petroleum)

68919-39-1 Not Listed

Sulfur 7704-34-9 B4

X= The component is listed
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LABEL ELEMENTS Signal Word Danger

Hazard Pictograms

Hazard Statements •  Causes skin irritation.

•  Causes serious eye irritation.

•  May cause genetic defects.

•  May cause cancer.

•  Suspected of damaging fertility or the unborn child.

•  May cause respiratory irritation.

•  Causes damage to organs through prolonged or repeated exposure.

•  May be fatal if swallowed and enters airways.

•  Extremely flammable liquid and vapor.

• May cause drowsiness or dizziness.

PRECAUTIONARY 
STATEMENTS

Prevention •  Wash face, hands and any exposed skin thoroughly after handling.

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

•  Obtain special instructions before use.

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

•  Use personal protective equipment as required.

•  Do not breathe dust/fume/gas/mist/vapors/spray.

•  Use only outdoors or in a well-ventilated area.

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

•  Keep away from heat/sparks/open flames/hot surfaces.

•  Keep container tightly closed.

•  No smoking.

•  Ground/bond container and receiving equipment.

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

•  Use only non-sparking tools.

•  Take precautionary measures against static discharge.

•  In case of inadequate ventilation wear respiratory protection.

Response •  IF EXPOSED or concerned: Get medical advice/attention.

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

•  Call a POISON CENTER or doctor/physician if you feel unwell.

•  IF SWALLOWED: Immediately call a POISON CENTER or doctor/physician.

•  Do NOT induce vomiting.

•  IF ON SKIN (or hair): Remove/Take off immediately all contaminated clothing. Rinse skin 
with water/shower and soap.

•  In case of fire: Use CO
2

, dry chemical, or foam for extinction.

•  IF IN EYES: Rinse cautiously with water for several minutes. Remove contact lenses, 
if present and easy to do. Continue rinsing.

• If SKIN irritation occurs: Get medical advice/attention. 

• If EYE irritation persists: Get medical advice/attention.

Storage/Disposal •  Store locked up and keep cool.

•  Store in a well-ventilated place. Keep container tightly closed.

•  Dispose of content and/or container in accordance with local, regional, national, and/or 
international regulations.

OTHER  
INFORMATION

•  Under United States Regulations (29 CFR 1910.1200 - Hazard Communication Standard), this product is 
considered hazardous. 

•  Very toxic to aquatic life with long lasting effects.
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Section 3: Composition/Information on Ingredients

COMPONENT NAME CAS NUMBER PERCENTAGE (%)* NOTES

1,2,4-Trimethylbenzene 95-63-6 0- 1

1-Propanethiol 107-03-9 0-1

2-Butanethiol 513-53-1 0-1

2-Propanethiol 75-33-2 0-1

Benzene 71-43-2 0-1

Bitumen 8052-42-4 0-80

Butane 106-97-8 0-1.2

Cyclohexane 110-82-7 0-1

Distillates, petroleum, petroleum residues vacuum 68955-27-1 0-30

Ethanethiol 75-08-1 0-1

Ethylbenzene 100-41-4 0-5

Fuels, diesel, No. 2 68476-34-6 0-15

Gas oil, blend 64741-44-2 0-15

Heavy straight-run (petroluem) naphtha 64741-41-9 0-5

Heptane 142-82-5 0-2.5

Hexane 110-54-3 0-5

Hydrogen Sulfide 7783-06-4 0-0.1

Methanethiol 74-93-1 0-1

Methylcyclohexane 108-87-2 0-1

Methylcyclopentane 96-37-7 0-1

Naphtha (petroleum), hydrotreated light 64742-49-0 0-30

Naphthalene 91-20-3 0-5

Natural Gas Condensates (petroleum) 64741-47-5 0-30

n-Butanethiol 109-79-5 0-1

Octane 111-65-9 0-2.5

Pentane 109-66-0 0-1.5
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COMPONENT NAME CAS NUMBER PERCENTAGE (%)* NOTES

Petroleum 8002-05-9 0-60

p-Xylene 106-42-3 0-1

Residues (petroleum), vacuum 64741-56-6 0-50

Sulfur 7704-34-9 0-3.5

Toluene 108-88-3 0-1

Xylene 1330-20-7 0-1

Hydrocarbon Diluent – 0-50

Bitumen 128683-24-9 0-80

Naphtha (oil sand), hydrotreated 128683-33-0 0-15

*Values do not reflect absolute minimums and maximums; those values may vary from time to time.

Section 4: First Aid Measures

DESCRIPTION 
OF NECESSARY 
MEASURES

Inhalation •  IF INHALED: Remove victim to fresh air and keep at rest in a position comfortable for 
breathing. If irritation persists: Get medical advice/attention.

Skin •  IF ON SKIN: Wash with plenty of soap and water. If skin irritation occurs: Get medical 
advice/attention. Take off contaminated clothing and wash before reuse.

Eye •  IF IN EYES: Rinse cautiously with water for several minutes. Remove contact lenses,  
if present and easy to do. Continue rinsing. If eye irritation persists: Get medical advice/
attention.

Ingestion •  Do NOT induce vomiting. Call a physician or poison control center.

•  Aspiration hazard if swallowed—can enter lungs and cause damage.

MOST IMPORTANT 
SYMPTOMS AND 
EFFECTS, BOTH 
ACUTE AND DELAYED

Refer to Section 11 - 
Toxicological Information

INDICATION OF 
IMMEDIATE MEDICAL 
ATTENTION AND 
SPECIAL TREATMENT 
NEEDED, IF 
NECESSARY

Note to the Physician •  Aspiration hazard. Symptoms may be delayed.

•  Epinephrine and other sympathomimetic drugs may initiate cardiac arrhythmias in persons 
exposed to high concentrations of this material (e.g., in enclosed spaces or with deliberate 
abuse). The use of other drugs with less arrhythmogenic potential should be considered. 
If sympathomimetic drugs are administered, observe for development of cardiac 
arrhythmias.

•  Ensure that medical personnel are aware of the material(s) involved, take precautions to 
protect themselves and prevent spread of contamination.
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Section 5: Fire Fighting Measures

EXTINGUISHING 
MEDIA

Suitable Extinguishing 
Media

•  SMALL FIRES: Dry chemical, CO
2

, water spray or regular foam.

•  LARGE FIRE: Water spray, fog or regular foam.

Unsuitable Extinguishing 
Media

•  CAUTION: Use of water spray when fighting fire may be inefficient.

•  Do not use straight streams.

FIREFIGHTING 
PROCEDURES

•  FIRE INVOLVING TANKS OR CAR/TRAILER LOADS: Withdraw immediately in case of rising sound from venting safety 
devices or discoloration of tank.

•  FIRE INVOLVING TANKS OR CAR/TRAILER LOADS: If impossible to extinguish, protect surroundings and allow fire to 
burn itself out.

•  Stay upwind.

•  Ventilate closed spaces before entering.

•  Fire fighters should wear complete protective clothing including self-contained breathing apparatus.

•  FIRE: If tank, rail car or tank truck is involved in a fire, ISOLATE for 1600 meters (1 mile) in all directions; also, consider initial 
evacuation for 1600 meters (1 mile) in all directions.

•  FIRE: When a large quantity of this material is involved in a major fire, consider an initial evacuation distance of 300 meters 
(1000 feet) in all directions.

•  Move containers from fire area if you can do it without risk.

•  LARGE FIRES: Use water spray or fog; do not use straight streams.

•  LARGE FIRES: If insufficient water supply: knock down vapors only. If this is impossible, withdraw from area and let fire burn.

•  LARGE FIRES: Flood fire area with large quantities of water, while knocking down vapors with water fog.

SPECIAL HAZARDS 
ARISING FROM THE 
SUBSTANCE OR 
MIXTURE

•  Vapors may travel to source of ignition and flash back.

•  Air/vapor mixtures may explode when ignited.

•  Vapors may accumulate in confined areas (basement, tanks, hopper/tank cars etc.).

•  Will be easily ignited by heat, sparks or flames.

•  Runoff to sewer may create fire or explosion hazard.

•  Vapor explosion hazard indoors, outdoors or in sewers.

•  MAY EXPLODE AND THROW FRAGMENTS 1600 meters (1 MILE) OR MORE IF FIRE REACHES CARGO.

•  May create vapor/air explosion hazard indoors, outdoors or in sewers.

•  Most vapors are heavier than air. They will spread along ground and collect in low or confined areas (sewers, 
basements, tanks).

EXPLOSION DATA Hazardous Combustion 
Products

•  Carbon monoxide. Carbon dioxide (CO
2

). Nitrogen oxides (NOx). Oxides of sulfur.

•  Aldehydes, aromatic and other hydrocarbons.

Sensitivity to  
Mechanical Impact

•  None.

Sensitivity to Static 
Discharge

•  Yes.

REDACTED SUBMITTAL-PUBLIC COPY



Enbridge Pipelines Inc. Page 6 of 27Safety Data Sheet:  Petroleum Crude Oil—Synbit
Revision date: 4/10/2015

PROTECTIVE 
EQUIPMENT AND 
PRECAUTIONS FOR 
FIREFIGHTERS

•  As in any fire, wear self-contained breathing apparatus pressure-demand, MSHA/NIOSH (approved or equivalent) and full 
protective gear.

•  Water spray is recommended to cool or protect exposed materials or structures. Water may be ineffective for 
extinguishment, unless used under favorable conditions by experienced firefighters.

•  Carbon dioxide can displace oxygen. Use caution when applying carbon dioxide in confined spaces.

•  Water spray may be useful in minimizing or dispersing vapors.

•  Long-duration fires involving diluent stored in tanks may result in a boilover.

•  For fires beyond the incipient stage, emergency responders in the immediate hazard area should wear bunker gear.

Section 6: Accidental Release Measures

PERSONAL 
PRECAUTIONS, 
PROTECTIVE 
EQUIPMENT AND 
EMERGENCY 
PROCEDURES

Personal Precautions •  Evacuate personnel to safe areas.

•  Remove all sources of ignition.

•  Deny entry to unauthorized and unprotected personnel.

•  Use personal protective equipment.

•  Avoid contact with skin, eyes and clothing.

•  Stop leak if you can do it without risk.

•  Keep people away from and upwind of spill/leak.

•  Do not touch damaged containers or spilled material unless wearing appropriate  
protective clothing.

 •  Ventilate enclosed areas.

•  Do not walk through spilled material.

Protective Equipment •  Wear appropriate breathing apparatus (if applicable) and protective clothing.

Emergency Procedures •  ELIMINATE all ignition sources (no smoking, flares, sparks or flames in immediate area) 
Keep unauthorized personnel away. Evacuate area. Keep out of low areas. Stop leak if you 
can do it without risk.

•  Report spills to local or federal authorities as appropriate or required.

ENVIRONMENTAL 
PRECAUTIONS

•  Avoid run off to waterways and sewers. Do NOT wash away into sewer. Prevent entry into waterways, sewers, basements or 
confined areas. Runoff from fire control may cause pollution.

METHODS AND 
MATERIAL FOR 
CONTAINMENT 
AND CLEANING UP

Methods for Containment •  Stop leak if you can do it without risk.

•  Contain and recover liquid when possible.

•  A vapor suppressing foam may be used to reduce vapors.

•  Dike far ahead of spill; use dry sand to contain the flow of material; contain water spills 
by booming.

•  Use water spray to reduce vapors or divert vapor cloud drift.

•  A fine water spray remotely directed to the edge of the spill pool can be used to direct and 
maintain a hot flare fire which will burn the spilled material in a controlled manner.

REDACTED SUBMITTAL-PUBLIC COPY



Enbridge Pipelines Inc. Page 7 of 27Safety Data Sheet:  Petroleum Crude Oil—Synbit
Revision date: 4/10/2015

Methods for Cleaning Up •  Clean up spi l immediately.

•  LARGE SPILLS: DO NOT CLEAN-UP OR DISPOSE OF, EXCEPT UNDER SUPERVISION 
OF A SPECIALIST.

•  SMALL LIQUID SPILLS: Use a non-combustible material like vermiculite or sand to soak up 
the product and place into a container for later disposal.

•  Use appropriate Personal Protective Equipment (PPE).

•  Use clean non-sparking tools to collect absorbed material.

•  Vacuum spilled material.

•  Try to work upwind of spill.

•  All equipment used when handling the product must be grounded.

•  Recover and return free product to proper containers

•  Use suitable absorbent materials such as vermiculite, sands, soil, or clay to clean up 
residual liquids.

•  Do not place spilled materials back in the original container.

•  Do not flush to sewer or allow to enter waterways.

Section 7: Handling and Storage

PRECAUTIONS FOR 
SAFE HANDLING

Handling •  All equipment used when handling the product must be grounded. Avoid contact with heat 
and ignition sources and oxidizers. Do not breathe (dust, vapor or spray mist). Do not use in 
areas without adequate ventilation. Do not use sparking tools. Keep away from heat, sparks, 
and flame. No open flames, no sparks and no smoking. Use only with adequate ventilation. 
Do not use or store near heat or open flame. Keep away from fire, sparks and heated 
surfaces.

•  The use of explosion-proof equipment is recommended and may be required (see 
appropriate fire codes).

•  The use of appropriate respiratory protection is advised when concentrations exceed any 
established exposure limits.

•  Take precautionary measures against static discharges.

Handling •  Do not cut drill, grind or weld on empty containers since they may contain explosive residues.

•  Stay upwind and vent open hatches before uploading.

•  Avoid contact with skin, eyes and clothing.

•  Exercise good personal hygiene including removal of soiled clothing and prompt washing 
with soap and water.

•  Wear personal protective equipment.

•  Remove and wash contaminated clothing before re-use.

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

•  Do not take internally.

•  Wash thoroughly after handling.

•  Empty containers pose a potential fire and explosion hazard.
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CONDITIONS FOR 
SAFE STORAGE, 
INCLUDING ANY 
INCOMPATIBILITIES

Storage •  Ventilate enclosed areas.

•  Store in a well-ventilated place.

•  Keep container tightly closed.

•  Store locked up.

•  Avoid shock, impact, friction, and rough handling. Do not use sparking tools.

•  Store in a cool/low-temperature, well-ventilated place away from heat and ignition sources.

•  Keep away from sources of ignition.

•  No Smoking.

•  Do not enter confined spaces such as tanks or pits without following proper entry 
procedures.

•  Store in properly closed containers that are appropriately labeled and in a cool well- 
ventilated area.

•  Harmful concentrations of hydrogen sulfide (H
2

S) gas can accumulate in excavations and 
low-lying areas as well as the vapor space of storage and bulk transport compartments.

•  Keep away from open flames, hot surfaces and sources of ignition.

•  Keep product and empty container away from heat and sources of ignition.

•  Storage containers should be grounded and bonded.

•  Fixed storage containers, transfer containers and associated equipment should be 
grounded and bonded to prevent accumulation of static charge.

•  Store away from incompatible materials.

Incompatible Products • Strong oxidizers such as nitrates, chlorates, peroxides.

Section 8: Exposure Controls/Personal Protection

CONTROL 
PARAMETERS: 
EXPOSURE 
GUIDELINES

CHEMICAL NAME ACGIH OSHA NIOSH

1,2,4-Trimethylbenzene – – TWA 25 ppm

TWA 125 mg/m3

1-Propanethiol – – Ceiling 0.5 ppm

Ceiling 1.6 mg/m3

2-Butanethiol TLV 0.5 mg/m3 PEL 10 ppm

PEL 35 mg/m3

Ceiling 0.5 ppm

Ceiling 1.8 mg/m3

Benzene TLV 0.5 ppm

TLV 1.6 mg/m3

STEL 2.5 ppm

STEL 8 mg/m3

PEL 1 ppm

STEL 5 ppm

TWA 0.1 ppm

STEL 1 ppm

IDLH 500 ppm

Bitumen TLV 0.5 mg/m3 – Ceiling 5 mg/m3

Butane TLV 1000 ppm – TWA 800 ppm

TWA 1900 mg/m3

Cyclohexane TLV 100 ppm

TLV 334 mg/m3

PEL 300 ppm

PEL 1050 mg/m3

TWA 300 ppm

TWA 1050 mg/m3

IDLH 1300 ppm
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Ethanethiol TLV 0.5 ppm Ceiling 10 ppm

Ceiling 25 mg/m3

Ceiling 0.5 ppm

Ceiling 1.3 mg/m3

Ethylbenzene TLV 20 ppm

TLV 87 mg/m3

PEL 100 ppm

PEL 435 mg/m3

TWA 100 ppm

TWA 435 mg/m3

STEL 125 ppm

STEL 545 mg/m3

IDLH 800 ppm

Fuels, diesel, No. 2 TLV 100 mg/m3 – –

Heptane TLV 400 ppm

TLV 1640 mg/m3

STEL 500 ppm

STEL 2000 mg/m3

PEL 500 ppm

PEL 2000 mg/m3

TWA 85 ppm

TWA 350 mg/m3

Ceiling 440 ppm

Ceiling 1800 mg/m3

IDLH 750 ppm

Hexane TLV 50 ppm

TLV 176 mg/m3

PEL 500 ppm

PEL 1800 mg/m3

TWA 50 ppm

TWA 180 mg/m3

IDLH 1100 ppm

Hydrogen sulfide TLV 1 ppm

TLV 1.4 mg/m3

STEL 5 ppm

STEL 7 mg/m3

Ceiling 20 ppm Ceiling 10 ppm

Ceiling 15 mg/m3

IDLH 100 ppm

Methanethiol TLV 0.5 ppm Ceiling 10 ppm

Ceiling 20 mg/m3

Ceiling 0.5 ppm

Ceiling 1 mg/m3

Methylcyclohexane TLV 400 ppm

TLV 1610 mg/m3

PEL 500 ppm

PEL 2000 mg/m3

TWA 400 ppm

TWA 1600 mg/m3

IDLH 1200 ppm

Naphthalene TLV 10 ppm

STEL 15 ppm

PEL 10 ppm

PEL 50 mg/m3

TWA 10 ppm

TWA 50 mg/m3

STEL 15 ppm

STEL 75 mg/m3

Octane TLV 300 ppm

TLV 1401 mg/m3

PEL 500 ppm

PEL 2350 mg/m3

TWA 75 ppm

TWA 350 mg/m3

Ceiling 385 ppm

Ceiling 1800 mg/m3

IDLH 1000 ppm

Pentane TLV 600 ppm

TLV 1770 mg/m3

PEL 1000 ppm

PEL 2950 mg/m3

TWA 120 ppm

TWA 350 mg/m3

Ceiling 610 ppm

Ceiling 1800 mg/m3

IDLH 1500 ppm

Petroleum – – TWA 350 mg/m3

Ceiling 1800 mg/m3
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p-Xylene TLV 100 ppm

TLV 434 mg/m3

STEL 150 ppm

STEL 651 mg/m3

PEL 100 ppm

PEL 435 mg/m3

TWA 100 ppm

TWA 435 mg/m3

STEL 150 ppm

STEL 655 mg/m3

IDLH 900 ppm

Toluene TLV 20 ppm

TLV 75 mg/m3

PEL 200 ppm

STEL 300 mg/m3

TWA 100 ppm

TWA 375 mg/m3

STEL 150 ppm

STEL 560 mg/m3

IDLH 500 ppm

Xylenes TLV 100 ppm

TLV 434 mg/m3

STEL 150 ppm

STEL 651 mg/m3

PEL 100 ppm

PEL 435 mg/m3

TWA 100 ppm

TWA 435 mg/m3

STEL 150 ppm

STEL 655 mg/m3

IDLH 900 ppm

APPROPRIATE 
ENGINEERING 
CONTROLS

•  Adequate ventilation systems as needed to control concentrations of airborne contaminants below applicable threshold 
limit values. Prevent vapor build up by providing adequate ventilation during and after use. Use only appropriately classified 
electrical equipment.

INDIVIDUAL 
PROTECTION 
MEASURES

Eye and Face •  Wear face shield and eye protection.

Skin and Body •  The use of gloves (nitrile or neoprene) is advised to prevent skin contact and possible 
irritation.

•  Wear protective gloves/protective clothing/eye protection/face protection. Wear long 
sleeves and/or protective coveralls.

Respiratory •  Follow the OSHA respirator regulations found in 29 CFR 1910.134 or European Standard 
EN 149. Use a NIOSH/MSHA or European Standard EN 149 approved respirator if 
exposure limits are exceeded or symptoms are experienced.

General Hygiene Measures •  Handle in accordance with good industrial hygiene and safety practice.

Section 9: Physical and Chemical Properties

MATERIAL 
DESCRIPTION

Physical State Liquid Odor Rotten egg,  
petroleum like odor

Substance Type Mixture Odor Threshold No data available

Appearance Bark black/brown

PROPERTIES pH No data available Vapor pressure 5 to 76 kPa @ 37.8 C 
(100.04 F)

Melting Point/ 
Freezing Point

No data available Vapor density 1.0 to 5.0 Air=1 
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Boiling Point/ 
Boiling Range

10 to 1049 °F

-12 to 565°C

Relative density No data available

Flash Point -45.4 to 338 °F

-43 to 170 °C

Water Solubility Negligible

Evaporation Rate No data available Partition coefficient: 
n-octanol/water

No data available

Flammability (solid, gas) No data available Autoignition temperature >482 °F

>250°C

Upper Flammability Limit No data available Decomposition 
temperature

No data available

Lower Flammability Limit No data available Specific Gravity 0.9026-0.9400

Viscosity No data available

Section 10: Stability and Reactivity

REACTIVITY Chlorine Dioxide

CHEMICAL STABILITY Stable at 70 °F, 760 mm Hg pressure

POSSIBILITY OF HAZARDOUS REACTIONS None under normal processing

CONDITIONS TO AVOID Excessive heat, sources of ignition, sparks, open flames, and buildup of static electricity

INCOMPATIBLE MATERIALS Strong oxidizers such as nitrates, chlorates, peroxides, chlorine

HAZARDOUS DECOMPOSITION PRODUCTS Combustion produces carbon monoxide, aldehydes, sulfur dioxide, aromatic and 
other hydrocarbons

HAZARDOUS POLYMERIZATION Will not occur

Section 11: Toxicological Information

INFORMATION ON  
THE LIKELY ROUTES 
OF EXPOSURE

Inhalation •  May cause irritation of respiratory tract. May cause drowsiness and dizziness.

Eye Contact •  Causes serious eye irritation.

Skin Contact •  Causes skin irritation.

Ingestion •  Ingestion may cause gastrointestinal irritation, nausea, vomiting and diarrhea.

•  Potential for aspiration if swallowed.

•  Aspiration may cause pulmonary edema and pneumonitis.
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TOXICOLOGICAL DATA CHEMICAL NAME D50 ORAL LD50 DERMAL LC50 INHALATION

1,2,4-Trimethylbenzene 5 g/kg (Rat) – 18000 mg/m3 (Rat) 4h

1-Propanethiol = 1790 mg/kg (Rat) – –

2-Propanethiol – – 130 g/m3 (Mouse) 1h

Benzene =1800 mg/kg (Rat) – 13050 - 14380 ppm (Rat) 4 h

Bitumen >5000 mg/kg (Rat) – >94.4 mg/m3 (Rat)

Butane – – 658 mg/L (Rat) 4 h

Cyclohexane > 5000 mg/kg (Rat) > 2000 mg/kg (Rabbit) = 13.9 mg/L (Rat) 4 h

Ethanethiol = 682 mg/kg (Rat) 500 mg (Rabbit) 24h 4420 ppm (Rat) 4h

Ethylbenzene = 3500 mg/kg (Rat) = 15400 mg/kg (Rabbit) = 17.2 mg/L (Rat) 4 h

Gas oil, blend – = 500 mg (Rabbit) = 1700 mg/m3 (Rat) 4 h

Heptane – = 3000 mg/kg (Rabbit) = 103 g/m3 (Rat) 4 h

Hexane = 25 g/kg (Rat) = 3000 mg/kg (Rabbit) = 48000 ppm (Rat) 4 h

Hydrogen sulfide – – = 444 ppm (Rat)

Methylcyclohexane > 3200 mg/kg (Rat) – –

Naphthalene 490 mg/kg (Rat) 0.05 ml (Rabbit) 24 h –

Natural gas condensates 
(petroleum)

– – = 600 mg/m3 (Rat)

Octane – – = 118 g/m3 (Rat) 4 h

= 25260 ppm (Rat) 4 h

Pentane >2000 mg/kg (Rat) – 364 g/cu (Rat) 4 h

Petroleum >4300 mg/kg (Rat) 500 mg (Rabbit) 24 h –

p-Xylene = 3910 mg/kg (Rat) – 4550 ppm (Rat) 4h

Sulfur – – 1660 mg/m3 (Mammal)

Toluene 2.6 to 7.5 g/kg (Rat) 14.1 ml/kg (Rabbit) –

Xylenes = 3500 mg/kg (Rat) > 4350 mg/kg (Rabbit)  
> 1700 mg/kg (Rabbit)

= 29.08 mg/L (Rat) 4 h

= 5000 ppm (Rat) 4 h
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SYMPTOMS RELATED 
TO THE PHYSICAL, 
CHEMICAL AND 
TOXICOLOGICAL 
CHARACTERISTICS

Benzene •  Repeated or prolonged exposure to benzene at concentrations in excess of the TLV may 
cause serious injury to blood-forming organs. Significant chronic exposure to benzene vapor 
has been reported to produce various blood disorders ranging from anemia to certain forms 
of leukemia (cancer) in humans. Benzene produced tumors in rats and mice in lifetime chronic 
toxicity studies, but the response has not been consistent across species, strain, sex or route 
of exposure. Animal studies on benzene have demonstrated immune toxicity, chromosomal 
aberrations, testicular effects and alterations in reproductive cycles and embryo/fetotoxicity, 
but not teratogenicity.

Hydrogen Sulfide Gas 
(H2S)

•  Toxic by inhalation. Prolonged breathing of 50-100 ppm H
2

S vapors can produce eye and 
respiratory tract irritation. Higher concentration (250-600 ppm) for 15-30 minutes can 
produce headache, dizziness, nervousness, nausea and pulmonary edema or bronchial 
pneumonia. Concentrations of >1000 ppm will cause immediate unconsciousness and death 
through respiratory paralysis. Rats and mice exposed to 80 ppm H

2
S, 6 hrs/day, 5 days/

week for 10 weeks, did not produce any toxicity except for irritation of nasal passages. H
2

S did 
not affect reproduction and development (birth defects or neurotoxicity) in rats exposed to 
concentrations of 75-80 ppm or 150 ppm H

2
S, respectively. Over the years a number of acute 

cases of H
2

S poisoning have been reported. Complete and rapid recovery is the general rule. 
However, if the exposure was sufficiently intense and sustained causing cerebral hypoxia (lack 
of oxygen to the brain), neurologic effects such as amnesia, intention tremors or brain damage 
are possible.

Hexane •  This product may contain hexane at a level of >1.0%. Studies in laboratory animals have 
produced systemic toxicity in blood, spleen and lungs. Fetotoxicity has been observed 
at hexane concentrations that produced maternal toxicity. Long term exposure to high 
concentrations of hexane has been shown to cause testicular effects and nervous 
system damage.

Xylenes •  Gross overexposure or severe poisoning incidents in humans to xylenes has been reported 
to cause lung, liver, kidney, heart and brain damage as well as neurologic disturbances. 
Laboratory animals exposed to high dose of xylenes showed evidence of effects in the liver, 
kidneys, lungs, spleen, heart and adrenals, Exposure of pregnant rats, mice and rabbits during 
gestation to significant concentrations of xylenes produced maternal, fetal and developmental 
toxicity (skeletal retardation, cleft palate, and wavy ribs) generally at maternally toxic doses. 
These types of fetotoxic effects have been associated with maternal toxicity. Repeated 
inhalation of high xylene concentrations has shown impairment of performance abilities 
(behavioral tests) in animals and man. Xylenes produced a mild frequency hearing loss in rats 
subchronically exposed to high concentrations of xylenes.

Naphthalene •  Naphthalene has been evaluated in two year inhalation studies in both rats and mice. The US 
National Toxicology Program (NTP) concluded that there is clear evidence of carcinogenicity 
in male and female rats based on increased incidences of respiratory epithelial adenomas and 
olfactory epithelial neuroblastomas of the nose. NTP found some evidence of carcinogenicity 
in female mice (alveolar adenomas) and no evidence of carcinogenicity in male mice. 
Naphthalene has been identified as a carcinogen by IARC and NTP.
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Toluene Carcinogenicity: Exposure of rats and mice to toluene at concentrations ranging from 120-

1200 ppm for two years did not demonstrate evidence of carcinogenicity. Toluene has not been 
listed as a carcinogen by IARC.

Target Organs: Epidemiology studies suggest that chronic occupational overexposure to 
toluene may damage color vision. Subchronic and chronic inhalation studies with toluene 
produced kidney and liver damage, hearing loss and central nervous system (brain) damage in 
laboratory animals. Intentional misuse by deliberate inhalation of high concentrations of toluene 
has been shown to cause liver, kidney, and central nervous system damage, including hearing 
loss and visual disturbances.

Reproductive Toxicity: Exposure to toluene during pregnancy has demonstrated limited 
evidence of developmental toxicity in laboratory animals. Decreased fetal body weight and 
increased skeletal variations in both inhalation and oral studies, but only at doses that were 
maternally toxic. No fetal toxicity was seen at doses that were not maternally toxic.

Decreased sperm counts have been observed in male rats in the absence of a reduction in 
fertility. Toluene has been reported to cause mental or growth retardation in the children of 
solvent abusers who directly inhale toluene during pregnancy.

Ethylbenzene Carcinogenicity: Rats and mice exposed to 0, 75, 250, or 750 ppm ethyl benzene in a two year 
inhalation study demonstrated limited evidence of kidney, liver, and lung cancer. Ethyl benzene 
has been listed as a possible human carcinogen by IARC.

Target Organs: In rats and mice exposed to 0, 75, 250, or 750 ppm ethyl benzene in a two year 
inhalation study there was mild damage to the kidney (tubular hyperplasia), liver (eosinophilio 
foci, hypertrophy, necrosis), lung (alveolar epithelium metaplasia), thyroid (hyperplasia), thyroid 
(hyperplasia) and pituitary (hyperplasia). In animal models (particularly rats), ethyl benzene 
affects the auditory function mainly in the cochlear mid-frequency range and ototoxicity was 
observed after combined exposure to noise and ethyl benzene. There is no evidence of either 
ethyl benzene-induced hearing losses or ototoxicity with combined exposure to ethyl benzene 
and noise in workers.

DELAYED AND 
IMMEDIATE EFFECTS 
AND ALSO CHRONIC 
EFFECTS FROM 
SHORT- AND LONG-
TERM EXPOSURE

Sensitization •  No information available

Mutagenic Effects •  May cause genetic defects

Carcinogenicity •  May cause cancer

CARCINOGENIC 
INFORMATION

CHEMICAL NAME ACGIH ACGIH SKIN* IARC NTP OSHA

Benzene A1 X Group 1 Known X

Bitumen A4 – – – –

Ethylbenzene A3 – Group 2B Evidence X

Fuels, diesel, No. 2 A3 X – – –

Hexane – X – – –

Naphthalene A4 X

Toluene A4 – Group 3 Evidence –

Xylenes A4 – Group 3 Evidence –

*ACGIH Skin designation refers to the potential significant contribution of overall exposure by cutaneous route, including mucous membranes and eyes, 
from airborne exposure to gases, vapor, or liquid OR by direct skin contact.
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REPRODUCTIVE 
TOXICITY

•  Suspected of damaging fert lity or the unborn child

STOT—SINGLE 
EXPOSURE

• May cause drowsiness and dizziness.

STOT—REPEATED 
EXPOSURE

•  Causes damage to organs through prolonged or repeated exposure.

ASPIRATION HAZARD May be fatal if swallowed and enters airways Risk of serious damage to the lungs (by aspiration).

Section 12: Ecological Information

ECOTOXICITY

CHEMICAL NAME TOXICITY TO ALGAE TOXICITY TO FISH DAPHNIA MAGNA 
(WATER FLEA)

OTHER TOXICITY

1,2,4-Trimethylbenzene – LC50 96 h: 7.72 mg/L

(Pimephales promelas)

EC50 48h: 30 mmol/cu  
(Daphnia magna)

LC50 24h: 100 mmol/cu 
Artemia salina (Brine Shrimp)

1-Propanethiol – – LC 48h: 60 ug/L (Daphnia magna) –

Benzene EC50 72 h: = 29 mg/L

(Pseudokirchneriella 
subcapitata)

LC50 96 h: 10.7 - 14.7 mg/L flow-
through (Pimephales promelas)

LC50 96 h: = 5.3 mg/L flow-
through (Oncorhynchus mykiss)

LC50 96 h: = 22.49 mg/L static 
(Lepomis macrochirus)

LC50 96 h: = 28.6 mg/L static 
(Poecilia reticulata) 

LC50 96 h: 22330 - 41160 µg/L 
static (Pimephales promelas) 

LC50 96 h: 70000 - 142000 µg/L 
static (Lepomis macrochirus)

EC50 48 h: 8.76 - 15.6 mg/L Static 
(Daphnia magna)

EC50 48 h: = 10 mg/L  
(Daphnia magna)

–

Cyclohexane EC50 72 h: > 500 mg/L 
(Desmodesmus subspicatus)

LC50 96 h: 3.96 - 5.18 mg/L flow-
through (Pimephales promelas)

LC50 96 h: 23.03 - 42.07 mg/L 
static (Pimephales promelas)

LC50 96 h: 24.99 - 44.69 mg/L 
static (Lepomis macrochirus)

LC50 96 h: 48.87 - 68.76 mg/L 
static (Poecilia reticulata)

EC50 24 h: > 400 mg/L  
(Daphnia magna

EC50 = 85.5 mg/L 5 min 
EC50 = 93 mg/L 10 min 
(Microorganisms)

Ethanethiol – – EC50 48 h: >90-280 mg/L 

(Daphnia magna)

–
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ECOTOXICITY

CHEMICAL NAME TOXICITY TO ALGAE TOXICITY TO FISH DAPHNIA MAGNA 
(WATER FLEA)

OTHER TOXICITY

Ethylbenzene EC50 72 h: = 4.6 mg/L 
(Pseudokirchneriella 
subcapitata) 

EC50 96 h: > 438 mg/L 
(Pseudokirchneriella 
subcapitata) 

EC50 72 h: 2.6 - 11.3 mg/L 
static (Pseudokirchneriella 
subcapitata) 

EC50 96 h: 1.7 - 7.6 mg/L 
static (Pseudokirchneriella 
subcapitata) 

EC50 72 h: = 11 mg/L 
(Pseudokirchneriella 
subcapitata)

LC50 96 h: 11.0 - 18.0 mg/L static 
(Oncorhynchus mykiss) 

LC50 96 h: = 4.2 mg/L semi-
static (Oncorhynchus mykiss) 

LC50 96 h: 7.55 - 11 mg/L flow-
through (Pimephales promelas) 

LC50 96 h: = 32 mg/L static 
(Lepomis macrochirus) 

LC50 96 h: 9.1 - 15.6 mg/L static 
(Pimephales promelas) 

LC50 96 h: = 9.6 mg/L static 
(Poecilia reticulata)

EC50 48 h: 1.8 - 2.4 mg/L 
(Daphnia magna)

EC50 = 9.68 mg/L 30 min  
EC50 = 96mg/L 24 h 
(Microorganisms)

Heptane – LC50 96 h: = 375.0 mg/L  
(Cichlid fish)

EC50 24 h: > 10 mg/L  
(Daphnia magna)

–

Hexane – LC50 96 h: 2.1 - 2.98 mg/L  
flow-through  
(Pimephales promelas)

EC50 24 h: > 1000 mg/L 
(Daphnia magna)

–

Hydrogen sulfide – LC50 96h: 49 µg/l  
Oncorhynchus mykiss  
(Rainbow Trout) eggs 

LC50 24h: 1059.7 µg/l 
Pimephales promelas  
(Fathead Minnow)

EC50 48h: 62 µg/l  
Gammarus pseudolimnaeus 
(Scud)

–

Methanethiol – – – LC50: 0.55-0.9 mg/L 

(Salmonides)

Methylcyclohexane – LC50 96hr: 72.0 mg/l  
(Golden Shiner)

– –

Naphthalene EC50 24 h: = 33000 ug/L

(Chlorella vulgaris)

LC50 96 h: = 1.4 mg/L

(Oncorhynchus gorbuscha)

EC50 48 h: 1600 ug/L

(Daphnia magna)

–

n-Butanethiol EC50 96 h: = 1068.3-5478.24 mg/l 

(Scenedesmus subspicatus)

LC50 96 h: = 1100-3600 mg/L 

(Ictalurus punctatus)

– –

Octane – – EC50 48 h: = 0.38 mg/L  
(water flea) 

EC50 48 h: = 0.02856 mg/L 
(Daphnia magna)

EC50 = 890 mg/L 30 min 
(Microorganisms) 

EC50 <1.67hr: 120 µg/l  
Mytilus edulis  
(Common Bay Mussel)

Pentane – – EC50 48h: 135 mmol/cu LC50 24h: 165 mmol/cu 
Artemia salina (Brine Shrimp)

p-Xylene EC50 3h: 430 mmol/cu 
(Chlamydomonas angulosa)

LC50 96h: 2600 ug/l 
(Oncorhynchus mykiss)

– –
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ECOTOXICITY

CHEMICAL NAME TOXICITY TO ALGAE TOXICITY TO FISH DAPHNIA MAGNA 
(WATER FLEA)

OTHER TOXICITY

Sulfur – LC50 96h: <14000 ug/l

(Lepomis macrochirus)

EC50 48 h: = >5000000 ug/L 

(Daphnia magna)

–

Toluene EC50: >433 mg/L 
Pseudokirchneriella subcapitata 
96 h 

EC50: 12.5 mg/L 
Pseudokirchneriella subcapitata 
72 h static

LC50: 15.22 - 19.05 mg/L 
Pimephales promelas  
96 h flow-through 

LC50: 12.6 mg/L  
Pimephales promelas 96 h static

LC50: 5.89 - 7.81 mg/L 
Oncorhynchus mykiss  
96 h flow-through

LC50: 14.1 - 17.16 mg/L 
Oncorhynchus mykiss  
96 h static

LC50: 5.8 mg/L  
Oncorhynchus mykiss  
96 h semi-static

LC50: 11.0-15.0 mg/L  
Lepomis macrochirus  
96 h static

LC50: 54 mg/L Oryzias latipes  
96 h static 

LC50: 28.2 mg/L  
Poecilia reticulata  
96 h semi-static

LC50: 50.87-70.34 mg/L 
Poecilia reticulata 96 h static

EC50 48 h: 5.46 - 9.83 mg/L 
Static (Daphnia magna) 

EC50 48 h: = 11.5 mg/L  
(Daphnia magna)

EC50 = 19.7 mg/L 30 min 
(Microorganisms)

Xylenes EC50 72 h: = 11 mg/L 
(Pseudokirchneriella 
subcapitata)

LC50 96 h: = 13.4 mg/L flow-
through (Pimephales promelas)

LC50 96 h: 2.661 - 4.093 mg/L 
static (Oncorhynchus mykiss)

LC50 96 h: 13.5 - 17.3 mg/L 
(Oncorhynchus mykiss) 

LC50 96 h: 13.1 - 16.5 mg/L  
flow-through  
(Lepomis macrochirus)

EC50 48 h: = 3.82 mg/L  
(water flea) 

LC50 48 h: = 0.6 mg/L 
(Gammarus lacustris)

-

PERSISTENCE AND 
DEGRADABILITY

•  No information available
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BIOACCUMULATIVE 
POTENTIAL

CHEMICAL LOG POW

1,2,4- Trimethylbenzene 3.78

1- Propanethiol 1.81

2- butanethiol 2.18

2- Propanethiol 1.7

Benzene 1.83

Butane 2.89

Cyclohexane 3.44

Ethanethiol 1.27

Ethylbenzene 3.118

Gas oil, blend 3.3- 7.06

Heptane 4.66

Hexane 3.90

Methanethiol 0.78

Methylcyclohexane 3.61

Methylcyclopentane 3.37

Naphthalene 3.30

n- Butanethiol 2.28

Octane 5.18

Pentane 3.39

p- Xylene 3.15

Toluene 2.65

Xylene 2.77- 3.15

MOBILITY IN SOIL CHEMICAL EXPECTED SOIL MOBILITY

1,2,4- Trimethylbenzene Low

1- Propanethiol Moderate

2- butanethiol High

2- Propanethiol Very High

Benzene High

Butane Low

Cyclohexane Moderate

Ethanethiol Very High
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Ethylbenzene Low

Gas oil, blend Low

Heptane Moderate

Hexane High

Methanethiol Very High

Methylcyclopentane Low

Naphthalene High to None

n- Butanethiol Moderate

Octane Immobile

Pentane High

p- Xylene Moderate to Low

Toluene High to Moderate

Xylene Very high to Moderate

OTHER ADVERSE 
EFFECTS

•  No information available

Section 13: Disposal Considerations

WASTE TREATMENT 
METHODS

Product Waste •  This product, if it must be discarded, may meet the criteria of a hazardous waste as defined 
by US EPA RCRA (40 CFR 261), Environment Canada, or other State, Provincial, and local 
regulations. If this product is classified as a hazardous waste, federal law requires disposal 
at a licensed hazardous waste disposal facility.

•  This product could also contain benzene at >0.5 ppm and could exhibit the characteristic 
of “toxicity” (D018) as determined by the toxicity characteristic leaching procedure (TCLP).

•  This material could become a hazardous waste if mixed or contaminated with a hazardous 
waste or other substance(s).

•  It is the responsibility of the user to consult federal, state and local waste regulations to 
determine appropriate disposal options.

Packaging Waste •  Container contents should be completely used and containers should be emptied prior 
to discard.

•  Container could be considered a RCRA hazardous waste and must be disposed of 
with care and in full compliance with federal, state and local regulations.

•  Larger empty containers, such as drums, should be returned to the distributor or to 
a drum re-conditioner.

•  To assure proper disposal of smaller empty containers, consult with state and local 
regulations and disposal authorities.
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Section 14: Transport Information

**CHART NAME** UN  
NUMBER

PROPER  
SHIPPING NAME

TRANSPORT  
HAZARD CLASS

PACKING  
GROUP

ENVIRONMENTAL 
HAZARD

DOT UN1267 Petroleum Crude Oil 3 I Emergency response 
guide number: 128

TDG UN1267 Petroleum Crude Oil 3 I –

IMO/IMDG UN1267 Petroleum Crude Oil 3 I EmS No. F-E, S-E

IATA/ICAO UN1267 Petroleum Crude Oil 3 I 3L

SPECIAL RECAUTIONS  
FOR USER

• None

Section 15: Regulatory Information

U.S.—CERCLA/SARA

 HAZARDOUS 
SUBSTANCES AND 
THEIR REPORTABLE 
QUANTITIES

COMPONENT CAS # AMOUNT

Benzene 71-43-2 10 lb final RQ; 4.54 kg final RQ

Cyclohexane 110-82-7 1000 lb final RQ; 454 kg final RQ

Ethylbenzene 100-41-4 1000 lb final RQ; 454 kg final RQ

Hexane 110-54-3 5000 lb final RQ; 2270 kg final RQ

Hydrogen Sulfide 7783-06-4 100 lb final RQ; 45.4 kg final RQ

Methanethiol 74-93-1 100 lb final RQ; 45.4 kg final RQ

Naphthalene 91-20-3 100 lb final RQ; 45.4 kg final RQ

p-Xylene 106-42-3 100 lb final RQ; 45.4 kg final RQ

Toluene 108-88-3 1000 lb final RQ; 454 kg final RQ

Xylene 1330-20-7 100 lb final RQ; 45.4 kg final RQ
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U.S.—CWA  
(CLEAN WATER ACT)— 
REPORTABLE 
QUANTITIES OF 
DESIGNATED 
HAZARDOUS 
SUBSTANCES

COMPONENT CAS # AMOUNT

Benzene 71-43-2 10 lb RQ

Cyclohexane 110-82-7 1000 lb RQ

Ethylbenzene 100-41-4 1000 lb RQ

Hydrogen Sulfide 7783-06-4 100 lb RQ

Methanethiol 74-93-1 100 lb RQ

Naphthalene 91-20-3 100 lb RQ

Toluene 108-88-3 1000 lb RQ

Xylene 1330-20-7 100 lb RQ

U.S.—CWA  
(CLEAN WATER ACT)— 
RECOMMENDED 
WATER QUALITY 
CRITERIA—CCC FOR 
FRESHWATER LIFE

COMPONENT CAS # AMOUNT

Hydrogen Sulfide 7783-06-4 2.0 µg/L CCC

U.S.—CWA  
(CLEAN WATER ACT)— 
RECOMMENDED 
WATER QUALITY 
CRITERIA—CCC FOR 
SALTWATER LIFE

COMPONENT CAS # AMOUNT

HydrogenSulfide 7783-06-4 2.0 µg/L CCC

U.S.—CWA  
(CLEAN WATER ACT)— 
 HAZARDOUS 
SUBSTANCES

COMPONENT CAS # LISTED

1,2,4-Trimethylbenzene 95-63-6 Not Listed

1-Propanethiol 107-03-9 Not Listed

2-Butanethiol 513-53-1 Not Listed

2-Propanethiol 75-33-2 Not Listed

Benzene 71-43-2 X

Bitumen 8052-42-4 Not Listed

Butane 106-97-8 Not Listed

Cyclohexane 110-82-7 X

Distillates, petroleum, 
petroleum residues 
vacuum

68955-27-1 Not Listed

Ethanethiol 75-08-1 Not Listed

Ethylbenzene 100-41-4 X
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Fuels, diesel, No  2 68476-34-6  Not Listed

Gas oil, blend 64741-44-2 Not Listed

Heavy straight-run 
(petroluem) naphtha

64741-41-9 Not Listed

Heptane 142-82-5 Not Listed

Hexane 110-54-3 Not Listed

Hydrogen Sulfide 7783-06-4 X

Methanethiol 74-93-1 X

Methylcyclohexane 108-87-2 Not Listed

Methylcyclopentane 96-37-7 Not Listed

Naphtha (petroleum), 
hydrotreated light

64742-49-0 Not Listed

Naphthalene 91-20-3 X

Natural gas condensates 
(petroleum)

64741-47-5 Not Listed

n-Butanethiol 109-79-5 Not Listed

Octane 111-65-9 Not Listed

Pentane 109-66-0 Not Listed

Petroleum 8002-05-9 Not Listed

p-Xylene 106-42-3 X

Residues (petroleum), 
vacuum

64741-56-6 Not Listed

Sulfur 7704-34-9 Not Listed

Toluene 108-88-3 X

Xylene 1330-20-7 X

 X= The component is listed

U.S.—CWA  
(CLEAN WATER ACT)— 
PRIORITY POLLUTANTS

COMPONENT CAS # LISTED

1,2,4-Trimethylbenzene 95-63-6 Not Listed

1-Propanethiol 107-03-9 Not Listed

2-Butanethiol 513-53-1 Not Listed

2-Propanethiol 75-33-2 Not Listed

Benzene 71-43-2 X

Bitumen 8052-42-4 Not Listed
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Butane 106-97-8 Not Listed

Cyclohexane 110-82-7 Not Listed

Distillates, petroleum, 
petroleum residues 
vacuum

68955-27-1 Not Listed

Ethanethiol 75-08-1 Not Listed

Ethylbenzene 100-41-4 X

Fuels, diesel, No. 2 68476-34-6  Not Listed

Gas oil, blend 64741-44-2 Not Listed

Heavy straight-run 
(petroluem) naphtha

64741-41-9 Not Listed

Heptane 142-82-5 Not Listed

Hexane 110-54-3 Not Listed

Hydrogen Sulfide 7783-06-4 Not Listed

Methanethiol 74-93-1 Not Listed

Methylcyclohexane 108-87-2 Not Listed

Methylcyclopentane 96-37-7 Not Listed

Naphtha (petroleum), 
hydrotreated light

64742-49-0 Not Listed

Naphthalene 91-20-3 X

Natural gas condensates 
(petroleum)

64741-47-5 Not Listed

n-Butanethiol 109-79-5 Not Listed

Octane 111-65-9 Not Listed

Pentane 109-66-0 Not Listed

Petroleum 8002-05-9 Not Listed

p-Xylene 106-42-3 Not Listed

Residues (petroleum), 
vacuum

64741-56-6 Not Listed

Sulfur 7704-34-9 Not Listed

Toluene 108-88-3 X

Xylene 1330-20-7 Not Listed

 X= The component is listed
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CANADA-WHMIS—
CLASSIFICATIONS 
OF SUBSTANCES

COMPONENT CAS # CLASSIFICATION

1,2,4-Trimethylbenzene 95-63-6 B3

1-Propanethiol 107-03-9 Not Listed

2-Butanethiol 513-53-1 Not Listed

2-Propanethiol 75-33-2 Not Listed

Benzene 71-43-2 B2, D2A, D2B

Bitumen 8052-42-4 Not Listed

Butane 106-97-8 A, B1

Cyclohexane 110-82-7 B2, D2B

Distillates, petroleum, 
petroleum residues 
vacuum

68955-27-1 Not Listed

Ethanethiol 75-08-1 B2

Ethylbenzene 100-41-4 B2, D2A, D2B

Fuels, diesel, No. 2 68476-34-6 Not Listed

Gas oil, blend 64741-44-2 Not Listed

Heavy straight-run 
(petroluem) naphtha

64741-41-9 Not Listed

Heptane 142-82-5 B2, D2B

Hexane 110-54-3 B2, D2A, D2B

Hydrogen Sulfide 7783-06-4 A, B1, D1A, D2B

Methanethiol 74-93-1 A, B1, D1A

Methylcyclohexane 108-87-2 B2

Methylcyclopentane 96-37-7 Not Listed

Naphtha (petroleum), 
hydrotreated light

64742-49-0 Not Listed

Naphthalene 91-20-3 B4, D2A

Natural gas condensates 
(petroleum)

64741-47-5 Not Listed

n-Butanethiol 109-79-5 B2, D1B

Octane 111-65-9 B2, D2B

Pentane 109-66-0 B2

Petroleum 8002-05-9 B2
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p-Xylene 106-42-3 B2, D2A, D2B

Residues (petroleum), 
vacuum

64741-56-6 Not Listed

Sulfur 7704-34-9 B4

Toluene 108-88-3 B2, D2A, D2B

Xylene 1330-20-7 B2, D2A, D2B

X= The component is listed

CANADA—COUNCIL 
OF MINISTERS OF  
THE ENVIRONMENT—
WATER QUALITY 
GUIDELINES FOR 
FRESHWATER 
AQUATIC LIFE

COMPONENT CAS # AMOUNT

Naphthalene 91-20-3 1.1 μg/L

Ethylbenzene 100-41-4 90 μg/L

Toluene 108-88-3 2.0 μg/L

Benzene 71-43-2 370 μg/L

CANADA—COUNCIL 
OF MINISTERS OF 
THE ENVIRONMENT— 
WATER QUALITY 
GUIDELINES FOR 
MARINE AQUATIC LIFE

COMPONENT CAS # AMOUNT

Ethylbenzene 100-41-4 25 μg/L

Toluene 108-88-3 215 μg/L

Benzene 71-43-2 110 μg/L

Naphthalene 91-20-3 1.4 μg/L

CANADA—
ENVIRONMENTAL 
EMERGENCIES

COMPONENT CAS # LISTED

1,2,4-Trimethylbenzene 95-63-6 Not Listed

1-Propanethiol 107-03-9 Not Listed

2-Butanethiol 513-53-1 Not Listed

2-Propanethiol 75-33-2 Not Listed

Benzene 71-43-2 X

Bitumen 8052-42-4 Not Listed

Butane 106-97-8 X

Cyclohexane 110-82-7 X

Distillates, petroleum, 
petroleum residues 
vacuum

68955-27-1 Not Listed

Ethanethiol 75-08-1 X
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Ethylbenzene 100-41-4 X

Fuels, diesel, No. 2 68476-34-6  Not Listed

Gas oil, blend 64741-44-2 Not Listed

Heavy straight-run 
(petroluem) naphtha

64741-41-9 Not Listed

Heptane 142-82-5 Not Listed

Hexane 110-54-3 Not Listed

Hydrogen Sulfide 7783-06-4 X

Methanethiol 74-93-1 X

Methylcyclohexane 108-87-2 Not Listed

Methylcyclopentane 96-37-7 Not Listed

Naphtha (petroleum), 
hydrotreated light

64742-49-0 Not Listed

Naphthalene 91-20-3 X

Natural gas condensates 
(petroleum)

64741-47-5 Not Listed

n-Butanethiol 109-79-5 Not Listed

Octane 111-65-9 Not Listed

Pentane 109-66-0 X

Petroleum 8002-05-9 Not Listed

p-Xylene 106-42-3 Not Listed

Residues (petroleum), 
vacuum

64741-56-6 Not Listed

Sulfur 7704-34-9 Not Listed

Toluene 108-88-3 X

Xylene 1330-20-7 X

X= The component is listed
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Hazard Statements •  Causes skin irritation

•  Causes serious eye irritation.

•  May cause genetic defects.

•  May cause cancer.

•  Suspected of damaging fertility or the unborn child.

•  May cause respiratory irritation.

•  Causes damage to organs through prolonged or repeated exposure.

•  May be fatal if swallowed and enters airways.

•  Extremely flammable liquid and vapor.

PRECAUTIONARY 
STATEMENTS

Prevention •  Wash face, hands and any exposed skin thoroughly after handling.

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

•  Obtain special instructions before use.

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

•  Use personal protective equipment as required.

•  Do not breathe dust/fume/gas/mist/vapors/spray.

•  Use only outdoors or in a well-ventilated area.

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

•  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.

•  In case of inadequate ventilation wear respiratory protection.

Response •  IF exposed or concerned: Get medical advice/attention.

•  IF INHALED: Remove 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.

•  IF ON SKIN (or hair): Remove/Take off immediately all contaminated clothing. Rinse skin 
with water/shower.

•  In case of fire: Use CO2, dry chemical, or foam for extinction.

•  IF IN EYES: Rinse cautiously with water for several minutes. Remove contact lenses, if 
present and easy to do. Continue rinsing.

•  Do NOT induce vomiting.

Storage/Disposal •  Store locked up.

•  Store in a well-ventilated place. Keep container tightly closed.

•  Keep cool.

•  Dispose of content and/or container in accordance with local, regional, national, and/or 
international regulations.

OTHER  
INFORMATION

•  Under United States Regulations (29 CFR 1910.1200 - Hazard Communication Standard), this product is considered 
hazardous. 

•  Very toxic to aquatic life with long lasting effects.
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Section 3: Composition/Information on Ingredients

COMPONENT NAME CAS NUMBER PERCENTAGE (%)* NOTES

Petroleum Hydrocarbons 68919-39-1 100

Trans-1, 2-dimethylcyclopentane 28729-52-4 1.8

2-Methylhexane 591-76-4 1.0

2-Methylpentane 107-83-5 1.8

3-Methylhexane 589-34-4 1.6

3-Methylpentane 96-14-0 1.3

2-Methylheptane 592-27-8 1.4

Benzene 71-43-2 0.4

Cyclohexane 110-82-7 1.0

i-Pentane 109-66-0 1.8

MethylCyclohexane 108-87-2 2.3

Methylcyclopentane 96-37-7 2.2

n-Butane 106-97-8 1.9

n-Heptane 142-82-5 3.4

n-Hexane 110-54-3 3.4

n-Pentane 109-66-0 3.4

n-Octane 111-65-9 3.0

n-Nonane 111-84-2 2.2

n-Decane 124-18-5 2.0

n-Undecane 1120-21-4 1.7

n-Dodecane 112-40-3 1.5

n-Tridecane 629-50-5 1.3

Toluene 108-88-3 0.9

Hydrogen sulfide 7783-06-4 <0.00001

Ethylbenzene 100-41-4 0.6

Xylenes 1330-20-7 0-5

*Values do not reflect absolute minimums and maximums; those values may vary from time to time.
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Section 4: First Aid Measures

DESCRIPTION 
OF NECESSARY 
MEASURES

Inhalation •  IF INHALED: Remove victim to fresh air and keep at rest in a position comfortable for 
breathing. If irritation persists: Get medical advice/attention.

Skin •  IF ON SKIN: Wash with plenty of soap and water. If skin irritation occurs: Get medical 
advice/attention. Take off contaminated clothing and wash before reuse.

Eye •  IF IN EYES: Rinse cautiously with water for several minutes. Remove contact lenses,  
if present and easy to do. Continue rinsing. If eye irritation persists: Get medical advice/
attention.

Ingestion •  Do NOT induce vomiting. Call a physician or poison control center.

•  Aspiration hazard if swallowed - can enter lungs and cause damage.

MOST IMPORTANT 
SYMPTOMS AND 
EFFECTS, BOTH 
ACUTE AND DELAYED

Refer to Section 11 - 
Toxicological Information

INDICATION OF 
IMMEDIATE MEDICAL 
ATTENTION AND 
SPECIAL TREATMENT 
NEEDED, IF 
NECESSARY

Note to the Physician •  Aspiration hazard. Symptoms may be delayed.

•  Epinephrine and other sympathomimetic drugs may initiate cardiac arrhythmias in persons 
exposed to high concentrations of this material (e.g., in enclosed spaces or with deliberate 
abuse). The use of other drugs with less arrhythmogenic potential should be considered. 
If sympathomimetic drugs are administered, observe for development of cardiac 
arrhythmias.

•  Ensure that medical personnel are aware of the material(s) involved, take precautions to 
protect themselves and prevent spread of contamination.

Section 5: Fire Fighting Measures

EXTINGUISHING 
MEDIA

Suitable Extinguishing 
Media

•  SMALL FIRES: Dry chemical, CO2, water spray or regular foam.

•  LARGE FIRE: Water spray, fog or regular foam.

Unsuitable Extinguishing 
Media

•  CAUTION: Use of water spray when fighting fire may be inefficient.

•  Do not use straight streams.

FIREFIGHTING 
PROCEDURES

•  FIRE INVOLVING TANKS OR CAR/TRAILER LOADS: Withdraw immediately in case of rising sound from venting safety 
devices or discoloration of tank.

•  FIRE INVOLVING TANKS OR CAR/TRAILER LOADS: If impossible to extinguish, protect surroundings and allow fire to 
burn itself out.

•  Stay upwind.

•  Ventilate closed spaces before entering.

•  Fire fighters should wear complete protective clothing including self-contained breathing apparatus.

•  FIRE: If tank, rail car or tank truck is involved in a fire, ISOLATE for 1600 meters (1 mile) in all directions; also, consider initial 
evacuation for 1600 meters (1 mile) in all directions.

REDACTED SUBMITTAL-PUBLIC COPY



Enbridge Pipelines Inc. Page 5 of 22Safety Data Sheet: High Sweet Clearbrook
Revision date: 3/2/2015

•  FIRE: When a large quantity of this material is nvolved in a major fire, consider an initial evacuation distance of 300 meters 
(1000 feet) in all directions.

•  Move containers from fire area if you can do it without risk.

•  LARGE FIRES: Use water spray or fog; do not use straight streams.

•  LARGE FIRES: If insufficient water supply: knock down vapors only. If this is impossible, withdraw from area and let fire burn.

•  LARGE FIRES: Flood fire area with large quantities of water, while knocking down vapors with water fog.

SPECIAL HAZARDS 
ARISING FROM THE 
SUBSTANCE OR 
MIXTURE

•  Vapors may travel to source of ignition and flash back.

•  Air/vapor mixtures may explode when ignited.

•  Vapors may accumulate in confined areas (basement, tanks, hopper/tank cars etc.).

•  Will be easily ignited by heat, sparks or flames.

•  Runoff to sewer may create fire or explosion hazard.

•  Vapor explosion hazard indoors, outdoors or in sewers.

•  MAY EXPLODE AND THROW FRAGMENTS 1600 meters (1 MILE) OR MORE IF FIRE REACHES CARGO.

•  May create vapor/air explosion hazard indoors, outdoors or in sewers.

•  Most vapors are heavier than air. They will spread along ground and collect in low or confined areas (sewers, basements, 
tanks).

EXPLOSION DATA Hazardous Combustion 
Products

•  Carbon monoxide. Carbon dioxide (CO2). Nitrogen oxides (NOx). Oxides of sulfur.

•  Aldehydes, aromatic and other hydrocarbons.

Sensitivity to  
Mechanical Impact

•  None.

Sensitivity to Static 
Discharge

•  Yes.

PROTECTIVE 
EQUIPMENT AND 
PRECAUTIONS FOR 
FIREFIGHTERS

•  As in any fire, wear self-contained breathing apparatus pressure-demand, MSHA/NIOSH (approved or equivalent) and full 
protective gear.

•  Water spray is recommended to cool or protect exposed materials or structures. Water may be ineffective for 
extinguishment, unless used under favorable conditions by experienced firefighters.

•  Carbon dioxide can displace oxygen. Use caution when applying carbon dioxide in confined spaces.

•  Water spray may be useful in minimizing or dispersing vapors.

•  Long-duration fires involving diluent stored in tanks may result in a boilover.

•  For fires beyond the incipient stage, emergency responders in the immediate hazard area should wear bunker gear.

Section 6: Accidental Release Measures

PERSONAL 
PRECAUTIONS, 
PROTECTIVE 
EQUIPMENT AND 
EMERGENCY 
PROCEDURES

Personal Precautions •  Evacuate personnel to safe areas.

•  Remove all sources of ignition.

•  Deny entry to unauthorized and unprotected personnel.

•  Use personal protective equipment.

•  Avoid contact with skin, eyes and clothing.

•  Stop leak if you can do it without risk.

•  Keep people away from and upwind of spill/leak.

•  Do not touch damaged containers or spilled material unless wearing appropriate  
protective clothing.

REDACTED SUBMITTAL-PUBLIC COPY



Enbridge Pipelines Inc. Page 6 of 22Safety Data Sheet: High Sweet Clearbrook
Revision date: 3/2/2015

•  Ventilate enclosed areas.

•  Do not walk through spilled material.

Protective Equipment •  Wear appropriate breathing apparatus (if applicable) and protective clothing.

Emergency Procedures •  ELIMINATE all ignition sources (no smoking, flares, sparks or flames in immediate area) 
Keep unauthorized personnel away. Evacuate area. Keep out of low areas. Stop leak if you 
can do it without risk.

•  Report spills to local or federal authorities as appropriate or required.

ENVIRONMENTAL 
PRECAUTIONS

•  Avoid run off to waterways and sewers. Do NOT wash away into sewer. Prevent entry into waterways, sewers, basements or 
confined areas. Runoff from fire control may cause pollution.

METHODS AND 
MATERIAL FOR 
CONTAINMENT AND 
CLEANING UP

Methods for Containment •  Stop leak if you can do it without risk.

•  Contain and recover liquid when possible.

•  A vapor suppressing foam may be used to reduce vapors.

•  Dike far ahead of spill; use dry sand to contain the flow of material; contain water spills by 
booming.

•  Use water spray to reduce vapors or divert vapor cloud drift.

•  A fine water spray remotely directed to the edge of the spill pool can be used to direct and 
maintain a hot flare fire which will burn the spilled material in a controlled manner.

Methods for Cleaning Up •  Clean up spill immediately.

•  LARGE SPILLS: DO NOT CLEAN-UP OR DISPOSE OF, EXCEPT UNDER SUPERVISION 
OF A SPECIALIST.

•  SMALL LIQUID SPILLS: Use a non-combustible material like vermiculite or sand to soak up 
the product and place into a container for later disposal.

•  Use appropriate Personal Protective Equipment (PPE).

•  Use clean non-sparking tools to collect absorbed material.

•  Vacuum spilled material.

•  Try to work upwind of spill.

•  All equipment used when handling the product must be grounded.

•  Recover and return free product to proper containers

•  Use suitable absorbent materials such as vermiculite, sands, soil, or clay to clean up residual 
liquids.

•  Do not place spilled materials back in the original container.

•  Do not flush to sewer or allow to enter waterways.

Section 7: Handling and Storage

PRECAUTIONS FOR 
SAFE HANDLING

Handling •  All equipment used when handling the product must be grounded. Avoid contact with heat 
and ignition sources and oxidizers. Do not breathe (dust, vapor or spray mist). Do not use 
in areas without adequate ventilation. Do not use sparking tools. Keep away from heat, 
sparks, and flame. No open flames, no sparks and no smoking. Use only with adequate 
ventilation. Do not use or store near heat or open flame. Keep away from fire, sparks and 
heated surfaces.

•  The use of explosion-proof equipment is recommended and may be required (see 
appropriate fire codes).
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•  The use of appropriate respiratory protection is advised when concentrations exceed any 
established exposure limits.

•  Take precautionary measures against static discharges.

Handling •  Do not cut drill, grind or weld on empty containers since they may contain explosive 
residues.

•  Stay upwind and vent open hatches before uploading.

•  Avoid contact with skin, eyes and clothing.

•  Exercise good personal hygiene including removal of soiled clothing and prompt washing 
with soap and water.

•  Wear personal protective equipment.

•  Remove and wash contaminated clothing before re-use.

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

•  Do not take internally.

•  Wash thoroughly after handling.

•  Empty containers pose a potential fire and explosion hazard.

CONDITIONS FOR 
SAFE STORAGE, 
INCLUDING ANY 
INCOMPATIBILITIES

Storage •  Ventilate enclosed areas.

•  Store in a well-ventilated place.

•  Keep container tightly closed.

•  Store locked up.

•  Avoid shock, impact, friction, and rough handling. Do not use sparking tools.

•  Store in a cool/low-temperature, well-ventilated place away from heat and ignition sources.

•  Keep away from sources of ignition.

•  No Smoking.

•  Do not enter confined spaces such as tanks or pits without following proper entry 
procedures.

•  Store in properly closed containers that are appropriately labeled and in a cool well- 
ventilated area.

•  Harmful concentrations of hydrogen sulfide (H
2

S) gas can accumulate in excavations and 
low-lying areas as well as the vapor space of storage and bulk transport compartments.

•  Keep away from open flames, hot surfaces and sources of ignition.

•  Keep product and empty container away from heat and sources of ignition.

•  Storage containers should be grounded and bonded.

•  Fixed storage containers, transfer containers and associated equipment should be 
grounded and bonded to prevent accumulation of static charge.

•  Store away from incompatible materials.

Incompatible Products •  Strong oxidizers such as nitrates, chlorates, peroxides.

Section 8: Exposure Controls/Personal Protection

CONTROL 
PARAMETERS: 
EXPOSURE 
GUIDELINES

CHEMICAL NAME ACGIH OSHA NIOSH

2-Methylpentane - - TWA 100 ppm

TWA 350 mg/m3

Ceiling 510 ppm

Ceiling 1800 mg/m3
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3-Methylpentane - - TWA 100 ppm

TWO 350 mg/m3

Ceiling 510 ppm

Ceiling 1800 mg/m3

Benzene TLV 0.5 ppm

TLV 1.6 mg/m3

STEL 2.5 ppm

STEL 8 mg/m3

PEL 1 ppm

STEL 5 ppm

TWA 0.1 ppm

STEL 1 ppm

IDLH 500 ppm

Cyclohexane TLV 100 ppm

TLV 334 mg/m3

PEL 300 ppm

PEL 1050 mg/m3

TWA 300 ppm

TWA 1050 mg/m3

IDLH 1300 ppm

i-Pentane TLV 600 ppm

TLV 1770 mg/m3

PEL 1000 ppm

PEL 2950 mg/m3

TWA 120 ppm

TWA 350 mg/m3

Ceiling 610 ppm

Ceiling 1800 mg/m3

IDLH 1500 ppm

MethylCyclohexane TLV 400 ppm

TLV 1610 mg/m3

PEL 500 ppm

PEL 2000 mg/m3

TWA 400 ppm

TWA 1600 mg/m3

IDLH 1200 ppm

n-Butane TLV 1000 ppm - TWA 800 ppm

TWA 1900 mg/m3

n-Heptane TLV 400 ppm

TLV 1640 mg/m3

STEL 500 ppm

STEL 2000 mg/m3

PEL 500 ppm

PEL 2000 mg/m3

TWA 85 ppm

TWA 350 mg/m3

Ceiling 440 ppm

Ceiling 1800 mg/m3

IDLH 750 ppm

n-Hexane TLV 50 ppm

TLV 176 mg/m3

PEL 500 ppm

PEL 1800 mg/m3

TWA 50 ppm

TWA 180 mg/m3

IDLH 1100 ppm

n-Pentane TLV 600 ppm

TLV 1770 mg/m3

PEL 1000 ppm

PEL 2950 mg/m3

TWA 120 ppm

TWA 350 mg/m3

Ceiling 610 ppm

Ceiling 1800 mg/m3

IDLH 1500 ppm

n-Octane TLV 300 ppm

TLV 1401 mg/m3

PEL 500 ppm

PEL 2350 mg/m3

TWA 75 ppm

TWA 350 mg/m3

Ceiling 385 ppm

Ceiling 1800 mg/m3

IDLH 1000 ppm

n-Nonane TLV 200 ppm

TLV 1050 mg/m3

- TWA 200 ppm

TWA 1050 mg/m3
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Toluene TLV 20 ppm

TLV 75 mg/m3

PEL 200 ppm

STEL 300 mg/m3

TWA 100 ppm

TWA 375 mg/m3

STEL 150 ppm

STEL 560 mg/m3

IDLH 500 ppm

Hydrogen sulfide TLV 1 ppm

TLV 1.4 mg/m3

STEL 5 ppm

STEL 7 mg/m3

Ceiling 20 ppm Ceiling 10 ppm

Ceiling 15 mg/m3

IDLH 100 ppm

Ethylbenzene TLV 20 ppm

TLV 87 mg/m3

PEL 100 ppm

PEL 435 mg/m3

TWA 100 ppm

TWA 435 mg/m3

STEL 125 ppm

STEL 545 mg/m3

IDLH 800 ppm

Xylenes TLV 100 ppm

TLV 434 mg/m3

STEL 150 ppm

STEL 651 mg/m3

PEL 100 ppm

PEL 435 mg/m3

TWA 100 ppm

TWA 435 mg/m3

STEL 150 ppm

STEL 655 mg/m3

IDLH 900 ppm

APPROPRIATE 
ENGINEERING 
CONTROLS

•  Adequate ventilation systems as needed to control concentrations of airborne contaminants below applicable threshold 
limit values. Prevent vapor build up by providing adequate ventilation during and after use. Use only appropriately classified 
electrical equipment.

INDIVIDUAL 
PROTECTION 
MEASURES

Eye and Face •  Wear face shield and eye protection.

Skin and Body •  The use of gloves (nitrile or neoprene) is advised to prevent skin contact and possible 
irritation.

•  Wear protective gloves/protective clothing/eye protection/face protection. Wear long 
sleeves and/or protective coveralls.

Respiratory •  Follow the OSHA respirator regulations found in 29 CFR 1910.134 or European Standard 
EN 149. Use a NIOSH/MSHA or European Standard EN 149 approved respirator if 
exposure limits are exceeded or symptoms are experienced.

General Hygiene Measures •  Handle in accordance with good industrial hygiene and safety practice.

Section 9: Physical and Chemical Properties

MATERIAL 
DESCRIPTION

Physical State Liquid Odor Rotten egg, petroleum-like 
odor

Substance Type Mixture Odor Threshold No data available

Appearance Clear to brown liquid
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PROPERTIES pH No data availab e Vapor pressure 72.3 to 101.35 kPa  
@ 37.8°C (100.4°F)

Melting Point/ 
Freezing Point

No data available Vapor density 1.0 to 3.9 Air=1

Boiling Point/ 
Boiling Range 

82.6 to 1330 °F 

28.1 to 721. 1 °C

Relative density 41.2 to 42.6

Flash Point -38 to -36 °F 

-38.8 to -37.7 °C

Water Solubility Negligible

Evaporation Rate (Ethyl Ether =1) >1 Partition coefficient: 
n-octanol/water

No data available

Flammability (solid, gas) No data available Autoignition temperature No data available

Upper Flammability Limit No data available Decomposition 
temperature

No data available

Lower Flammability Limit No data available Specific Gravity 0.82

Viscosity 5.43 mm2/s

Section 10: Stability and Reactivity

REACTIVITY No data available

CHEMICAL STABILITY Stable at 70 °F, 760 mm Hg pressure

POSSIBILITY OF HAZARDOUS REACTIONS None under normal processing

CONDITIONS TO AVOID Excessive heat, sources of ignition, sparks, open flames, and buildup of static electricity

INCOMPATIBLE MATERIALS Strong oxidizers such as nitrates, chlorates, peroxides

HAZARDOUS DECOMPOSITION PRODUCTS Combustion produces carbon monoxide, aldehydes, aromatic and other hydrocarbons

HAZARDOUS POLYMERIZATION Will not occur

Section 11: Toxicological Information

INFORMATION ON  
THE LIKELY ROUTES 
OF EXPOSURE

Inhalation •  May cause irritation of respiratory tract. May cause drowsiness and dizziness.

Eye Contact •  Causes serious eye irritation.

Skin Contact •  Causes skin irritation.
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Ingestion •  Ingestion may cause gastrointest nal irritation, nausea, vomiting and diarrhea.

•  Potential for aspiration if swallowed.

•  Aspiration may cause pulmonary edema and pneumonitis.

TOXICOLOGICAL DATA CHEMICAL NAME LD50 ORAL LD50 DERMAL LC50 INHALATION

Benzene 1800 mg/kg  ( Rat ) - 13050 - 14380 ppm  ( Rat ) 4 h

Cyclohexane > 5000 mg/kg  ( Rat ) > 2000 mg/kg ( Rabbit ) = 13.9 mg/L ( Rat ) 4 h

i-Pentane >2000 mg/kg ( Rat ) - 364 g/cu ( Rat ) 4 h

MethylCyclohexane > 3200 mg/kg  ( Rat ) - -

n-Butane - - 658 mg/L ( Rat ) 4 h

n-Heptane - = 3000 mg/kg ( Rabbit ) = 103 g/m3 ( Rat ) 4 h

n-Hexane = 25 g/kg  ( Rat ) = 3000 mg/kg ( Rabbit ) = 48000 ppm ( Rat ) 4 h

n-Pentane >2000 mg/kg ( Rat ) - 364 g/cu ( Rat ) 4 h

n-Octane - - = 118 g/m3 ( Rat ) 4 h

= 25260 ppm ( Rat ) 4 h

n-Nonane - - = 3200 ppm  ( Rat ) 4 h

n-Decane > 5000 mg/kg  ( Rat ) > 2000 mg/kg  ( Rat ) -

Toluene 2.6 to 7.5 g/kg ( Rat ) 14.1 ml/kg ( Rabbit ) -

Hydrogen sulfide - - = 444 ppm ( Rat )

Ethylbenzene = 3500 mg/kg  ( Rat ) = 15400 mg/kg ( Rabbit ) = 17.2 mg/L ( Rat ) 4 h

Xylenes = 3500 mg/kg  ( Rat ) > 4350 mg/kg ( Rabbit )  
> 1700 mg/kg ( Rabbit )

= 29.08 mg/L ( Rat ) 4 h

= 5000 ppm  ( Rat ) 4 h

SYMPTOMS RELATED 
TO THE PHYSICAL, 
CHEMICAL AND 
TOXICOLOGICAL 
CHARACTERISTICS

Benzene •  Repeated or prolonged exposure to benzene at concentrations in excess of the TLV may 
cause serious injury to blood-forming organs. Significant chronic exposure to benzene 
vapor has been reported to produce various blood disorders ranging from anemia to 
certain forms of leukemia (cancer) in man. Benzene produced tumors in rats and mice in 
lifetime chronic toxicity studies, but the response has not been consistent across species, 
strain, sex or route of exposure. Animal studies on benzene have demonstrated immune 
toxicity, chromosomal aberrations, testicular effects and alterations in reproductive cycles 
and embryo/fetotoxicity, but not teratogenicity.
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 Hydrogen Sulfide Gas 
(H2S)

•  Toxic by inhalation. Prolonged breathing of 50-100 ppm H
2

S vapors can produce eye and 
respiratory tract irritation. Higher concentration (250-600 ppm) for 15-30 minutes can 
produce headache, dizziness, nervousness, nausea and pulmonary edema or bronchial 
pneumonia. Concentrations of >1000 ppm will cause immediate unconsciousness and 
death through respiratory paralysis. Rats and mice exposed to 80 ppm H

2
S, 6 hrs/day, 5 

days/week for 10 weeks, did not produce any toxicity except for irritation of nasal passages. 
H

2
S did not affect reproduction and development (birth defects or neurotoxicity) in rats 

exposed to concentrations of 75-80 ppm or 150 ppm H
2

S, respectively. Over the years a 
number of acute cases of H

2
S poisoning have been reported. Complete and rapid recovery 

is the general rule. However, if the exposure was sufficiently intense and sustained causing 
cerebral hypoxia (lack of oxygen to the brain), neurologic effects such as amnesia, intention 
tremors or brain damage are possible.

Hexane •  This product may contain hexane at a level of >1.0%. Studies in laboratory animals have 
produced systemic toxicity in blood, spleen and lungs. Fetotoxicity has been observed 
at hexane concentrations that produced maternal toxicity. Long term exposure to high 
concentrations of hexane has been shown to cause testicular effects and nervous system 
damage.

Xylenes •  Gross overexposure or severe poisoning incidents in humans to xylenes has been reported 
to cause lung, liver, kidney, heart and brain damage as well as neurologic disturbances. 
Laboratory animals exposed to high dose of xylenes showed evidence of effects in the 
liver, kidneys, lungs, spleen, heart and adrenals, Exposure of pregnant rats, mice and 
rabbits during gestation to significant concentrations of xylenes produced maternal, fetal 
and developmental toxicity (skeletal retardation, cleft palate, and wavy ribs) generally 
at maternally toxic doses. These types of fetotoxic effects have been associated with 
maternal toxicity. Repeated inhalation of high xylene concentrations has shown impairment 
of performance abilities (behavioral tests) in animals and man. Xylenes produced a mild 
frequency hearing loss in rats subchronically exposed to high concentrations of xylenes.

DELAYED AND 
IMMEDIATE EFFECTS 
AND ALSO CHRONIC 
EFFECTS FROM 
SHORT- AND LONG-
TERM EXPOSURE

Sensitization •  No information available

Mutagenic Effects •  May cause genetic defects

Carcinogenicity •  May cause cancer

CARCINOGENIC 
INFORMATION

CHEMICAL NAME ACGIH IARC NTP OSHA

Benzene A1 Group 1 Known X

Toluene A4 Group 3 Evidence -

Ethylbenzene A3 Group 2B Evidence X

Xylenes A4 Group 3 Evidence -

REPRODUCTIVE 
TOXICITY

•  Suspected of damaging fertility or the unborn child.

STOT - SINGLE 
EXPOSURE

•  No information available.

STOT - REPEATED 
EXPOSURE

•  Causes damage to organs through prolonged or repeated exposure.

ASPIRATION HAZARD May be fatal if swallowed and enters airways Risk of serious damage to the lungs (by aspiration).
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Section 12: Ecological Information

ECOTOXICITY

CHEMICAL NAME TOXICITY TO ALGAE TOXICITY TO FISH DAPHNIA MAGNA 
(WATER FLEA)

OTHER TOXICITY

Benzene EC50 72 h: = 29 mg/L

(Pseudokirchneriella 
subcapitata)

LC50 96 h: 10.7 - 14.7 mg/L flow-
through (Pimephales promelas)

LC50 96 h: = 5.3 mg/L flow-
through (Oncorhynchus mykiss)

LC50 96 h: = 22.49 mg/L static 
(Lepomis macrochirus)

LC50 96 h: = 28.6 mg/L static 
(Poecilia reticulata) 

LC50 96 h: 22330 - 41160 µg/L 
static (Pimephales promelas) 

LC50 96 h: 70000 - 142000 µg/L 
static (Lepomis macrochirus)

EC50 48 h: 8.76 - 15.6 mg/L Static 
(Daphnia magna)

EC50 48 h: = 10 mg/L  
(Daphnia magna)

-

Cyclohexane EC50 72 h: > 500 mg/L 
(Desmodesmus subspicatus)

LC50 96 h: 3.96 - 5.18 mg/L flow-
through (Pimephales promelas)

LC50 96 h: 23.03 - 42.07 mg/L 
static (Pimephales promelas)

LC50 96 h: 24.99 - 44.69 mg/L 
static (Lepomis macrochirus)

LC50 96 h: 48.87 - 68.76 mg/L 
static (Poecilia reticulata)

EC50 24 h: > 400 mg/L  
(Daphnia magna

EC50 = 85.5 mg/L 5 min 
EC50 = 93 mg/L 10 min 
(Microorganisms)

Pentane - - EC50 48h: 135 mmol/cu LC50 24h: 165 mmol/cu 
Artemia salina (Brine Shrimp)

MethylCyclohexane - LC50 96hr: 72.0 mg/l  
(Golden Shiner)

- -

n-Heptane - LC50 96 h: = 375.0 mg/L  
(Cichlid fish)

EC50 24 h: > 10 mg/L  
(Daphnia magna)

-

n-Hexane - LC50 96 h: 2.1 - 2.98 mg/L  
flow-through  
(Pimephales promelas)

EC50 24 h: > 1000 mg/L 
(Daphnia magna)

-

n-Octane - - EC50 48 h: = 0.38 mg/L  
(water flea) 

EC50 48 h: = 0.02856 mg/L 
(Daphnia magna)

EC50 = 890 mg/L 30 min 
(Microorganisms) 

EC50 <1.67hr: 120 µg/l  
Mytilus edulis  
(Common Bay Mussel)

n-Undecane - - - -

n-Dodecane - - - -

n-Tridecane - - - -
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ECOTOXICITY

CHEMICAL NAME TOXICITY TO ALGAE TOXICITY TO FISH DAPHNIA MAGNA 
(WATER FLEA)

OTHER TOXICITY

Toluene EC50: >433 mg/L 
Pseudokirchneriella subcapitata 
96 h 

EC50: 12.5 mg/L 
Pseudokirchneriella subcapitata 
72 h static

LC50: 15.22 - 19.05 mg/L 
Pimephales promelas  
96 h flow-through 

LC50: 12.6 mg/L   
Pimephales promelas 96 h static

LC50: 5.89 - 7.81 mg/L 
Oncorhynchus mykiss  
96 h flow-through

LC50: 14.1 - 17.16 mg/L 
Oncorhynchus mykiss  
96 h static

LC50: 5.8 mg/L  
Oncorhynchus mykiss  
96 h semi-static

LC50: 11.0-15.0 mg/L  
Lepomis macrochirus  
96 h static

LC50: 54 mg/L Oryzias latipes  
96 h static 

LC50: 28.2 mg/L  
Poecilia reticulata  
96 h semi-static

LC50: 50.87-70.34 mg/L 
Poecilia reticulata 96 h static

EC50 48 h: 5.46 - 9.83 mg/L 
Static (Daphnia magna) 

EC50 48 h: = 11.5 mg/L  
(Daphnia magna)

EC50 = 19.7 mg/L 30 min 
(Microorganisms)

Hydrogen sulfide LC50 96h: 49 µg/l  
Oncorhynchus mykiss  
(Rainbow Trout) eggs 

LC50 24h: 1059.7 µg/l 
Pimephales promelas  
(Fathead Minnow)

EC50 48h: 62 µg/l  
Gammarus pseudolimnaeus 
(Scud)

Ethylbenzene EC50 72 h: = 4.6 mg/L 
(Pseudokirchneriella 
subcapitata) 

EC50 96 h: > 438 mg/L 
(Pseudokirchneriella 
subcapitata) 

EC50 72 h: 2.6 - 11.3 mg/L 
static (Pseudokirchneriella 
subcapitata) 

EC50 96 h: 1.7 - 7.6 mg/L 
static (Pseudokirchneriella 
subcapitata) 

EC50 72 h: = 11 mg/L 
(Pseudokirchneriella 
subcapitata)

LC50 96 h: 11.0 - 18.0 mg/L static 
(Oncorhynchus mykiss) 

LC50 96 h: = 4.2 mg/L semi-
static (Oncorhynchus mykiss) 

LC50 96 h: 7.55 - 11 mg/L flow-
through (Pimephales promelas) 

LC50 96 h: = 32 mg/L static 
(Lepomis macrochirus) 

LC50 96 h: 9.1 - 15.6 mg/L static 
(Pimephales promelas) 

LC50 96 h: = 9.6 mg/L static 
(Poecilia reticulata)

EC50 48 h: 1.8 - 2.4 mg/L 
(Daphnia magna)

EC50 = 9.68 mg/L 30 min  
EC50 = 96mg/L 24 h 
(Microorganisms)
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ECOTOXICITY

CHEMICAL NAME TOXICITY TO ALGAE TOXICITY TO FISH DAPHNIA MAGNA 
(WATER FLEA)

OTHER TOXICITY

Xylenes EC50 72 h: = 11 mg/L 
(Pseudokirchneriella 
subcapitata)

LC50 96 h: = 13.4 mg/L flow-
through (Pimephales promelas)

LC50 96 h: 2.661 - 4.093 mg/L 
static (Oncorhynchus mykiss)

LC50 96 h: 13.5 - 17.3 mg/L 
(Oncorhynchus mykiss) 

LC50 96 h: 13.1 - 16.5 mg/L  
flow-through  
(Lepomis macrochirus)

LC50 96 h: = 19 mg/L  
(Lepomis macrochirus)

LC50 96 h: 7.711 - 9.591 mg/L 
static (Lepomis macrochirus)

LC50 96 h: 23.53 - 29.97 mg/L 
static (Pimephales promelas)

LC50 96 h: = 780 mg/L semi-
static (Cyprinus carpio) 

LC50 96 h: > 780 mg/L  
(Cyprinus carpio) 

LC50 96 h: 30.26 - 40.75 mg/L 
static (Poecilia reticulata)

EC50 48 h: = 3.82 mg/L  
(water flea) 

LC50 48 h: = 0.6 mg/L 
(Gammarus lacustris)

-

PERSISTENCE AND 
DEGRADABILITY

•  No information available

BIOACCUMULATIVE 
POTENTIAL

CHEMICAL LOG POW

Benzene 1.83

Cyclohexane 3.44

Butane 2.89

Octane 5.18

Heptane 4.66

Decane 5.1

Xylene, mixed isomers 2.77 - 3.15

Toluene 2.65

Ethylbenzene 3.118

MOBILITY IN SOIL CHEMICAL EXPECTED SOIL MOBILITY

2-Methylpentane Low

3-Methylpentane Slight

Benzene High
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Cyclohexane Moderate

Pentane High

MethylCyclohexane Low

Butane Low

Heptane Moderate

Hexane High

Octane Immobile

Nonane Immobile

Decane Immobile

Undecane Immobile

Dodecane Immobile

Tridecane Immobile

Toluene High to Moderate

Ethylbenzene Low

Xylenes Very high to Moderate

OTHER ADVERSE 
EFFECTS

•  No information available

Section 13: Disposal Considerations

WASTE TREATMENT 
METHODS

Product Waste •  This product, if it must be discarded, may meet the criteria of a hazardous waste as defined 
by US EPA RCRA (40 CFR 261), Environment Canada, or other State, Provincial, and local 
regulations. If this product is classified as a hazardous waste, federal law requires disposal 
at a licensed hazardous waste disposal facility.

•  This product could also contain benzene at >0.5 ppm and could exhibit the characteristic of 
“toxicity” (D018) as determined by the toxicity characteristic leaching procedure (TCLP).

•  This material could become a hazardous waste if mixed or contaminated with a hazardous 
waste or other substance(s).

•  It is the responsibility of the user to consult federal, state and local waste regulations to 
determine appropriate disposal options.
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Packaging Waste •  Container contents should be completely used and containers should be emptied prior to 
discard.

•  Container could be considered a RCRA hazardous waste and must be disposed of with 
care and in full compliance with federal, state and local regulations.

•  Larger empty containers, such as drums, should be returned to the distributor or to a drum 
re-conditioner.

•  To assure proper disposal of smaller empty containers, consult with state and local 
regulations and disposal authorities.

Section 14: Transport Information

**CHART NAME** UN  
NUMBER

PROPER  
SHIPPING NAME

TRANSPORT  
HAZARD CLASS

PACKING  
GROUP

ENVIRONMENTAL 
HAZARD

DOT UN1267 Petroleum crude oil 3 I Emergency response 
guide number: 128

TDG UN1267 Petroleum crude oil 3 I -

IMO/IMDG UN1267 Petroleum crude oil 3 I EmS No. F-E, S-E

IATA/ICA UN1267 Petroleum crude oil 3 I -

SPECIAL RECAUTIONS  
FOR USER

• None

Section 15: Regulatory Information

U.S. - CERCLA/
SARA - HAZARDOUS 
SUBSTANCES AND 
THEIR REPORTABLE 
QUANTITIES

COMPONENT CAS # AMOUNT

Hydrogen Sulfide 7783-06-4 100 lb final RQ; 45.4 kg final RQ

Ethylbenzene 100-41-4 1000 lb final RQ; 454 kg final RQ

Toluene 108-88-3 1000 lb final RQ; 454 kg final RQ

Xylene 1330-20-7 100 lb final RQ; 45.4 kg final RQ

Benzene 71-43-2 10 lb final RQ; 4.54 kg final RQ

Hexane 110-54-3 5000 lb final RQ; 2270 kg final RQ
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U.S. - CWA  
(CLEAN WATER 
ACT) - REPORTABLE 
QUANTITIES OF 
DESIGNATED 
HAZARDOUS 
SUBSTANCES

COMPONENT CAS # AMOUNT

Hydrogen Sulfide 7783-06-4 100 lb RQ

Ethylbenzene 100-41-4 1000 lb RQ

Toluene 108-88-3 1000 lb RQ

Xylene 1330-20-7 100 lb RQ

Benzene 71-43-2 10 lb RQ

U.S. - CWA (CLEAN 
WATER ACT)  
- RECOMMENDED 
WATER QUALITY 
CRITERIA - CCC FOR 
FRESHWATER LIFE

COMPONENT CAS # AMOUNT

Hydrogen Sulfide 7783-06-4 2.0 µg/L CCC

U.S. - CWA (CLEAN 
WATER ACT)  
- RECOMMENDED 
WATER QUALITY 
CRITERIA - CCC FOR 
SALTWATER LIFE

COMPONENT CAS # AMOUNT

HydrogenSulfide 7783-06-4 2.0 µg/L CCC

U.S. - CWA (CLEAN 
WATER ACT)  
- HAZARDOUS 
SUBSTANCES

COMPONENT CAS # LISTED

Hydrogen Sulfide 7783-06-4 X

MethylCyclohexane 108-87-2 Not Listed

3- Methylhexane 589-34-4 Not Listed

Hexane, 2-methyl- 591-76-4 Not Listed

Dimethylcyclopentane 28729-52-4 Not Listed

Methylcyclopentane 96-37-7 Not Listed

Pentane 109-66-0 Not Listed

Decane 124-18-5 Not Listed

Octane 111-65-9 Not Listed

Dodecane 112-40-3 Not Listed

Ethylbenzene 100-41-4 X

Heptane 142-82-5 Not Listed

Toluene 108-88-3 X

Xylene 1330-20-7 X

Benzene 71-43-2 X
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Butane 106-97-8 Not Listed

Hexane 110-54-3 Not Listed

2-Methylpentane 107-83-5 Not Listed

3-Methylpentane 96-14-0 Not Listed

Tridecane 629-50-5 Not Listed

Undecane 1120-21-4 Not Listed

2-Methylheptane 592-27-8 Not Listed

 X= The component is listed

U.S. - CWA (CLEAN 
WATER ACT)  
-  HAZARDOUS 
SUBSTANCES

COMPONENT CAS # LISTED

Hydrogen Sulfide 7783-06-4 Not Listed

MethylCyclohexane 108-87-2 Not Listed

3- Methylhexane 589-34-4 Not Listed

Hexane, 2-methyl- 591-76-4 Not Listed

Dimethylcyclopentane 28729-52-4 Not Listed

Methylcyclopentane 96-37-7 Not Listed

Pentane 109-66-0 Not Listed

Pentane 109-66-0 Not Listed

Decane 124-18-5 Not Listed

Octane 111-65-9 Not Listed

Dodecane 112-40-3 Not Listed

Ethylbenzene 100-41-4 X

Heptane 142-82-5 Not Listed

Toluene 108-88-3 X

Xylene 1330-20-7 Not Listed

Benzene 71-43-2 X

Butane 106-97-8 Not Listed

Hexane 110-54-3 Not Listed

2-Methylpentane 107-83-5 Not Listed

3-Methylpentane 96-14-0 Not Listed
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Tridecane 629-50-5 Not Listed

Undecane 1120-21-4 Not Listed

2-Methylheptane 592-27-8 Not Listed

 X= The component is listed

US-STATE-RIGHT-TO-KNOW

CHEMICAL NEW JERSEY MASSACHUSETTS PENNSYLVANIA ILLINOIS RHODE ISLAND

Nonane X X X - X

Decane X - X - X

Hexane X X X X X

MethylCyclohexane X X X - X

Octane X X X - X

n-Heptane X X X - X

Butane X X X - X

Ethylbenzene X X X X X

Toluene X X X X X

Cyclohexane X X X - X

Xylene, mixed isomers X X X X X

Benzene X X X X X

CANADA-WHMIS-
CLASSIFICATIONS OF 
SUBSTANCES

COMPONENT CAS # CLASSIFICATION

2-Methylhexane 591-76-4 B2

2-Methylpentane 107-83-5 B2

3-Methylhexane 589-34-4 B2

3-Methylpentane 96-14-0 B2

Benzene 71-43-2 B2, D2A, D2B

MethylCyclohexane 108-87-2 B2

Methylcyclopentane 96-37-7 -

n-Butane 106-97-8 A, B1

n-Heptane 142-82-5 B2, D2B

n-Hexane 110-54-3 B2, D2A, D2B
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n-Pentane 109-66-0 B2

n-Octane 111-65-9 B2, D2B

n-Decane 124-18-5 B3, D2B

n-Undecane 1120-21-4 B3, D2B

n-Dodecane 112-40-3 B3

n-Tridecane 629-50-5 B3

Toluene 108-88-3 B2, D2A, D2B

Hydrogen sulfide 7783-06-4 A, B1, D1A, D2B

Ethylbenzene 100-41-4 B2, D2A, D2B

Xylenes 1330-20-7 B2, D2A, D2B

X= The component is listed

CANADA - COUNCIL 
OF MINISTERS OF  
THE ENVIRONMENT 
- WATER QUALITY 
GUIDELINES FOR 
FRESHWATER 
AQUATIC LIFE

COMPONENT CAS # AMOUNT

Ethylbenzene 100-41-4 90 μg/L

Toluene 108-88-3 2.0 μg/L

Benzene 71-43-2 370 μg/L

CANADA - COUNCIL 
OF MINISTERS OF 
THE ENVIRONMENT 
- WATER QUALITY 
GUIDELINES FOR 
MARINE AQUATIC LIFE

COMPONENT CAS # AMOUNT

Ethylbenzene 100-41-4 25 μg/L

Toluene 108-88-3 215 μg/L

Benzene 71-43-2 110 μg/L

CANADA - 
ENVIRONMENTAL 
EMERGENCIES

COMPONENT CAS # LISTED

Hydrogen sulfide 7783-06-4 X

MethylCyclohexane 108-87-2 Not Listed

3-Methylhexane 589-34-4 Not Listed

Hexane, 2-methyl- 591-76-4 Not Listed

Dimethylcyclopentane 28729-52-4 Not Listed

Methylcyclopentane 96-37-7 Not Listed

Pentane 109-66-0 X

Decane 124-18-5 Not Listed

Octane 111-65-9 Not Listed
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Threat Checklist ICP 005 

 

Date:   

Person receiving threat/suspicious package: ____________________ 

Time received: _________________ 

If by phone, time call terminated: ______________________ 

Phone number displayed by Caller ID: __________________ 

Work location of person receiving threat/suspicious 

package:_________________________________________ 

SUSPICIOUS PACKAGE/MAIL 
 

Time delivered/discovered:  

Location of delivery/discovery: _________________________ 

Who/how delivered or discovered:  
 

Characteristics of package/mail (Select all that apply) 
 

Actual threat message Excessive postage 
 

Marked with any threatening Excessive weight 
 

Inappropriate or unusual labeling  Ticking sound 
 

Strange or no return address 
 

Misspelled common words  
 

City of postmark does not match return address city 
 

Oil stains, discoloration or odor 
 

Lopsided/uneven package or envelope 
 

Excessive tape, string, or packing materials 
 

Incorrect titles or title without a name 
 

Handwritten or poorly typed address 
 

Protruding wires or aluminum foil 

EXACT WORDING OF THREAT 

CALLER/SUSPECT VOICE AND DESCRIPTION (select all that apply)  

Gender:              Male      Female 

Age:    Child                Teen             20-29                30-39     

    40-49    50-59 Older 

Voice characteristics:        Loud             Soft         Deep                     

 Whisper                     Stutter                  Lisp                    Fast                   

 Slow                          Normal                Nasal                 Slurred    

 Broken                      Disguised        Squeaky 

Accent:                  Other: 

Manner:         Angry               Excited               Giggling               Crying             

         Sincere            Stressed             Calm 

Language:         Well-spoken           Incoherent                    Irrational        

                              

                

   

BOMB THREAT QUESTIONS 
 
When is the bomb going to explode?  

Where did you put the bomb?  

Where is it right now?  

Did you place the bomb? Why?  

Do you know who placed the bomb?  

What does it look l ke?  

What kind of bomb is it?  

What will make the bomb explode?  

What is your name?    

Where are you calling from?  

What is your address?  

Have you noticed anyone else?  

Whom do you represent?  

Do you know that there are innocent people in the building that may be 

injured or killed?            Yes           No (select if either is confirmed) 

BACKGROUND NOISE 

Street noises:  

House/residence noises:  

Aircraft:  

Voices:  

Music:  

Machinery:  

Bar/Tavern: 

Other: 

NOTES 
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Incident Briefing Map/Sketch ICS 201-1 

 
 

Incident: Prepared By:  at: 

Period: Version Name: 
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Current Organization ICS 201-3 / 207 

 

Illustration shows suggested ICS positions. ICS is scalable; the positions are filled according to the needs of the incident.  
If positions are not filled, the responsibility is assumed by the Section Chief or Incident Commander. 
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Operations Section   
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