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SECTION 1 

1.0 GENERAL 

1.1 SCOPE AND PURPOSE 

This Health and Safety Plan (HASP) was prepared by ABB Environmental Services, 
Inc. (ABB-ES) in response to Task Order 0007 of Contract DAAA15-91-D-0008 for 
the Remedial Investigation/Feasibility Study (RI/FS) at the Magazine Area 1 
(MAG-1) Area of the Fort Dix U.S. Army Installation (Ft. Dix), New Jersey. The 
HASP addresses all activities associated with the RI/FS field operations at MAG-1 
and has been prepared in conformance with the ABB-ES Health and Safety Program 
and is intended to meet the requirements found in 29 CFR 1910.120. Compliance 
with the HASP is required of all ABB-ES personnel, contractor personnel, or third 
parties entering the site. 

This site-specific HASP has been prepared to address foreseeable hazards associated 
with field activities during the RI/FS at the MAG-1 Area at Ft. Dix. The HASP 
includes a description of ABB-ES' Health and Safety Program, specific site activities 
to be performed, potential hazardous substances and conditions, procedures to avoid 
or control hazardous situations, and procedures to monitor compliance with ABB-ES' 
Health and Safety Program. 

The identified hazards, the levels of personal protective equipment, and the 
procedures detailed in this HASP are the minimum health and safety requirements 
to be observed by all site personnel. Ft. Dix "Contractor/Subcontractor Rules and 
Guidelines for Security/Fire Protection" must be adhered to by all personnel entering 
Ft. Dix, and are included in Appendix A of this HASP. Any proposed changes/ 
amendments to this HASP must be reviewed by the Project Health and Safety 
Manager (HSM) and the U.S. Army Environmental Center (USAEC) Safety and 
Environmental Services branch prior to implementation. The Health and Safety Plan 
Revision Form, Appendix B, will be used to facilitate changes identified during field 
work. 

A copy of the Final Health and Safety Plan must be provided to the USAEC Safety 
and Environmental Services Branch. Field work shall not commence on this project 
until comments have been incorporated and the final plan approved by this Branch. 

W0109310.080 7134-03 
1-1 



SECTION 1 

1.2 REQUIRED TRAINING 

Training, as defined under the ABB-ES Health and Safety Program, Section 3.0, and 
meeting the requirements of 29 CFR 1910.120, is required for all personnel entering 
potentially contaminated areas of this site. This training includes 40 hours of initial 
training, three days of on-the-job training, an 8-hour annual refresher training, site- 
specific training, and, if acting in an on-site supervisory capacity, 8 hours of 
supervisory safety training. Personnel without the required training will not be 
permitted to enter the exclusion zone. 

In addition, training and fit-testing in accordance with OSHAs Respiratory Protection 
Standard (29 CFR 1910.134) is required for all personnel who are required to wear 
a respirator or who could potentially be required to upgrade to Level C or B. 

All training documentation (1910.120 and 1910.134) must be provided to the HSO 
prior to allowing an individual to enter the exclusion zone. All training 
documentation will be maintained at the site at all times. 

1.3 HEALTH AND SAFETY PROGRAM 

This HASP applies to all site activities associated with the RI/FS at Ft. Dix. Site 
activities will be performed in compliance with this HASP. All site personnel, 
including ABB-ES personnel, contractor personnel, or third parties entering the site 
will be required to comply at a minimum with this site-specific HASP. A copy of the 
site-specific HASP will be available to all site personnel. All site operations 
personnel and visitors including government employees or representatives will be 
required to sign the Health and Safety Plan Signature Sheet, indicating knowledge 
of, and understanding of, the HASP, in addition to the medical data sheet 
(Appendix C). All agencies and companies involved with the field and laboratory 
work at Ft. Dix will be responsible for the health and safety of their own employees. 
Health and Safety is the individual responsibility of each person assigned to a field 
project. 

The following briefly describes the health and safety designations and general 
responsibilities which will be employed for the Ft. Dix RI/FS project. 

1.3.1 Health and Safety Manager 

ABB-ES' HSM, Ms. Cindy Sundquist, may be reached at (207) 775-5401, extension 
3601 in Portland, Maine. The HSM has final authority to resolve health and safety 

W0109310.080 
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SECTION 1 

issues that are not resolved at the site or through the Health and Safety Supervisor 
(HSS), and has overall responsibility for ensuring that the policies and procedures 
of this HASP are implemented by the Health and Safety Officer (HSO). 

The HSM is responsible for ensuring that the health and safety program for this 
project is established and administered in compliance with federal, state, and 
contract-specific requirements as well as generally accepted professional practices. 

1.3.2 Health and Safety Supervisor 

The HSS for ABB-ES, Meg MacLeod, may be reached at (207) 775-5401, extension 
3606, in Portland, Maine. The HSS will be responsible for (1) approval of the 
individual chosen to serve as the site HSO for this field operation; (2) review and 
approval of site-specific HASPs develrped by the HSO, as well as any significant 
changes made over time to the site HASP; (3) oversight of the daily efforts of the 
HSO; (4) resolution of site disputes involving health and safety issues; and 
(5) implementation of the HASP by the HSO. The HSS will notify the HSM of any 
stop work orders issued by an HSO. 

1.3.3 Health and Safety Officer 

The HSO for the Ft. Dix Remedial Investigation (RI) project, Paul Bolmer has been 
approved by the ABB-ES HSS. The HSO has the responsibility to develop and 
implement this site-specific HASP in accordance with the ABB-ES Health and Safety 
Program. The HSO will conduct safety inspections and investigate all accidents, 
illnesses, and incidents occurring on this site. The HSO will also conduct safety 
briefings and site-specific training for on-site personnel. As necessary, the HSO will 
accompany all U.S. Environmental Protection Agency (USEPA), Occupational Safety 
and Health Administration (OSHA), or other governmental agency personnel visiting 
the site in response to health and safety issues. The HSO, in consultation with the 
HSS, is responsible for updating and modifying this HASP as site or environmental 
conditions change. 

The HSO is vested with the authority to stop site operations (STOP WORK 
AUTHORITY) if he determines that an imminent health or safety hazard or other 
potentially dangerous situation exists. Some situations that could lead to the issuance 
of a stop work order include: 

• An unauthorized individual entering the exclusion zone. 

W0109310.080 7134-03 
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SECTION 1 

• The identification of a serious OSHA violation (e.g., an individual 
entering an unshored, unsloped, excavation). 

• The identification of an imminent safety hazard (e.g., a suspended load 
about to fall or stress cracks around an excavation indicating a 
potential cave in). 

• Discovery of a chemical hazard outside the scope of the HASP and/or 
the PPE and monitoring equipment available at the site. 

The HSO is to immediately notify the HSS and the USAEC Contracting Officer's 
Representative (COR) and Safety and Environmental Services Branch of any Stop 
Work Orders issued. The HSO may also recommend to the HSS or HSM that the 
downrange authorization of individual site personnel be revoked for health and/or 
safety causes. 

The HSO, through the HSS, assures that all personnel entering the Ft. Dix site are 
qualified for downrange deployment in accordance with the ABB-ES Health and 
Safety Program requirements. The HSO may designate an HSO designee to assist 
in the health and safety activities at the site. 

1.4 MEDICAL SURVEILLANCE 

All personnel entering potentially contaminated areas of this site must be medically 
qualified for the site assignment as determined by a medical surveillance program, 
such as that outlined in the ABB-ES Health and Safety Program, Section 3.0. 
Personnel who have not received medical clearance will not be permitted to work in 
a downrange position. 

Medical Clearance documentation must be provided to the HSO prior to allowing 
an individual to work downrange. Medical Clearance records will be maintained on- 
site at all times. 

1.5 COORDINATION OF FIELD AND INSTALLATION SAFETY ACTIVITIES 

All contractors will be required to coordinate with the following installation facilities 
prior to starting field activities: 

• Emergency medical facilities - for emergency support 

W0109310.080 7134-03 
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Environmental office - for environmental support 

Safety office - for installation safety and security requirements and 
support, and 

Fire department - contractors must furnish the fire department with a 
list of all chemicals (to include quantities and storage location) brought 
on the installation (i.e., preservatives, calibration gases, etc). 

W0109310.080 7134-03 
1-5 



This page intentionally left blank. 

1 
I 
1 
i 
i 
I 
I 
1 
i 
i 
i 
i 
i 
i 
i 

I 
i 
i 



SECTION 2 

2.0  SITE CHARACTERIZATION AND ANALYSIS 

2.1 SITE NAME, LOCATION, AND SIZE 

Ft. Dix, consisting of 31,110 acres, is located in Burlington and Ocean Counties, New 
Jersey, approximately 20 miles southeast of Trenton (Figure 2-1). The primary 
activities at the Fort have been as a cantonment, training post, and demobilization 
center since 1917, and is currently an active training center. Investigative activities 
will be performed at the MAG-1 Area, described in Section 2.5. 

2.2 SCOPE OF WORK 

Field investigations to be performed by ABB-ES will be designed to characterize soil, 
surface water, sediment, and groundwater conditions at the site. Based on site 
conditions described in the Technical Plan, tasks may include, but not be limited to, 
the following elements: 

• geophysical survey 
• test pit excavations 
• soil borings 
• monitoring well installations 
• soil and groundwater sampling 
• surface water and sediment sampling 
• water level measurements and aquifer tests 

2.3 SITE HISTORY 

Ft. Dix, initially called Camp Dix, was established on July 18, 1917, as a cantonment 
area and training post for World War I troops. After the war, the camp served as 
a demobilization center, and from 1922 to 1926 it was used as a training ground for 
active Army, Army Reserve, and National Guard units. The camp was inactive from 
1926 to 1933, but from 1933 to 1939 it served as a reception, discharge, and 
replacement center for the Civilian Conservation Corps. In 1939, the camp became 
a permanent Army installation, and its name was changed to Ft. Dix. The 
installation again served as a reception and training center during World War n, and 
after the war it was used as a separation center. In 1947, Ft. Dix was designated as 
a basic training center and is currently used for that purpose. In 1956, the post was 
officially designated the U.S. Army Training Center and Ft. Dix. 

W0109310.080 7134-03 
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SECTION 2 

Ft. Dix is now a government-owned installation under the jurisdiction of the U.S. 
Army Training and Doctrine Command (TRADOC). Its mission is to conduct Basic 
Combat Training and Advanced Individual Training, and to provide Combat Support 
and support to Reserve and National Guard Units. 

2.4 HAZARDOUS SUBSTANCES/CONDITIONS 

The overall hazard level at Ft. Dix is anticipated to be low. General health hazards, 
safety hazards, and explosive and fire hazards associated with investigations at Ft. Dix 
are presented in the following sections. 

The following table summarizes the task-specific hazards. 

SITE HAZARDS GPR 
TEST 

PITS BORING 
MON. 

WELLS 
SW/SD 

SAMPLING 
WATER 
LEVEL 

Contaminants X X X X X X 

Heavy Equipment X X X 

Underground Utilities X X X 

Explosives X X X 

Snake and Insect Bites X X X X X X 

Lyme Disease X X X X X X 

Ft. Dix Activities X X X X X X 

Deer Hunting X X X X X X 

Cold Stress X X X X X X 

Uneven Terrain X X X X X X 

2.4.1  Hazard Communication 

In 1986, OSHA began enforcing the Hazard Communication Standard (HCS) (29 
CFR 1910.1200). This standard requires employers to make their associates aware 
of the hazards to which they may be exposed. This standard does not apply to 
exposures to hazardous waste. Therefore, on hazardous waste sites, the only 
chemicals covered by the HCS are those that ABB-ES or its subcontractors bring 
onto the site, such as decontamination fluids and sample preservation chemicals. In 
1987 when the Hazardous Waste Operations and Emergency Response Standard (29 

W0109310.080 
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SECTION 2 

CFR 1910.120) was first promulgated, most of the components of the HCS were 
incorporated into the new standard. Because of this, the only components of the 
HCS that need be addressed separately at a hazardous waste site are labeling and 
MSDSs. The rest of the standard has been included in 1910.120 or is part of the 
overall ABB-ES Health and Safety Program. 

MSDSs for all chemicals brought to the site will be added to the MSDS section of 
the Health and Safety Plan and will be reviewed by all employees and subcontractors 
working at the site. 

ABB-ES' policy has been to minimize chemical storage by purchasing small sized 
containers that are shipped directly to the site, so as to avoid the need to transfer 
bulk chemicals to smaller containers (Note: The sample jars have been purchased 
with the preservative already added). The original label will be kept on all 
containers. If the chemical needs to be transferred to a smaller container, the new 
container will be labeled with the name of the contents and appropriate hazard 
warnings (e.g., any combination of words, pictures, or symbols that conveys the 
chemical hazard; for example, the word "flammable" with a picture of a flame) if 
required. 

Note: If the chemical has been transferred to a secondary container that is to be 
used that day by the person doing the transferring (e.g., TSP added to water 
for decontamination or methyl alcohol added to a squeeze bottle), labeling is 
not required. Some labeling may be used to distinguish a container's contents 
if similar containers are used (e.g., "methyl alcohol" or "alcohol" written on the 
squeeze bottle to distinguish its contents from DI water); 

ABB-ES personnel and subcontractors will not store more than 10 gallons of 
flammable/combustible chemicals on site at one time. If larger quantities are 
needed then ABB-ES will be required to obtain a flammable storage cabinet for the 
chemicals. In addition, ABB-ES will: 

• store only compatible chemicals together, 

• store calibration gases and chemicals in an area where there is limited 
traffic, 

provide material safety Data Sheets on site for these and any other 
compounds brought to the site, and 

I 
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SECTION 2 

maintain compounds in their original containers (properly labeled) 
until used. 

2.5 MAG-1 AREA 

The MAG-1 Area is currently used as a transfer area for refuse generated at Ft. Dix. 
The MAG-1 Area is located in the northwestern portion of the Cantonment Area 
(see Figure 2-2). 

Previously, the MAG-1 Area was the site of an ammunition and weapons magazine 
storage area and vapor degreasing operation, where cosmoline was removed from 
rifles between 1942 and 1965. Cosmoline, a vaseline-type petroleum product used 
for packing rifles during shipment, was removed using trichloroethene (TRCLE). 
The TRCLE/cosmoline mixture is reported to have been discarded in depressions 
in a rubble pile located behind (south of) the storage building. 

2.5.1  Scope of Work 

Screened Auger Borings. Up to 18 screened auger soil borings will be advanced at 
this site. 

Monitoring Wells. Up to 13 monitoring wells and 6 piezometers will be installed and 
developed at this site. 

GPR Survey. Up to 1.6 acres will be surveyed with Ground Penetrating Radar 
(GPR) at this site. 

Soil Borings. Up to 11 soil borings with subsurface soil sampling will be advanced 
at this site. 

Test Pits-  Three test pits will be excavated during the field investigation at this site. 

Surface Water/Sediment Sampling. Up to 15 surface water/sediment samples will 
be collected in streams and wetlands near the site. 

Groundwater Sampling. One round of groundwater sampling will be conducted at 
the site. 

Aquifer Testing. Up to 12 monitoring wells will be slug tested and 2 of these wells 
will be utilized for constant discharge aquifer testing. 

W0109310.080 
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SECTION 2 

2.5.2 Hazardous Substances and Conditions 

Previous investigations performed at the site have identified the contaminants listed 
in Table 2-1 at this site. The site contaminants of concern, based on health and 
safety issues are benzene (C6H6), carbon disulfide (CS2), lead (PB), explosives 
residuals, and TRCLE. 

2.5.3 Initial Site Entry 

2.5.3.1 Initial Level of Protection. Information regarding the levels of protection 
that will be employed during this field investigation are listed below. 

GPR survey - Level D 
Test pit excavation and sampling - Modified Level D 
Boring and subsurface soil sampling - Modified Level D 
Monitoring well installation and sampling - Modified Level D 
Surface water/sediment sampling - Modified Level D 
Water level measurement and aquifer testing - Level D 

Should site conditions warrant an upgrade in the level of protection from modified 
Level D, ABB-ES will discontinue work until the situation has been reevaluated by 
ABB-ES and USAEC. 

2.5.3.2 Initial Monitoring. A photoionization detector (PID), Draeger Tubes, and 
a particulate monitor will be used to monitor the breathing zone. A lower explosive 
limit/oxygen meter (LEL/02) will be used to monitor the source (LEL) and 
breathing zone (02) during soil boring and well installation. Although radioactive 
contamination is not anticipated, a Radiation Alert Monitor 4 will be used to 
monitor each area for gross radiation during field investigations. If radioactive 
contamination is not found, future monitoring can be discontinued. 

2.5.3.3 Operation Levels of Protection. If the PID meter reads steadily above 
background the radiation meter reads twice background, or the particulate monitor 
indicates air born dusts/mists above 2.5 milligrams per cubic meter (mg/m3) the 
following action levels shall be used to determine the need for action on the part of 
field personnel (i.e., upgrade of personal protective equipment [PPE], or site 
evacuation). Engineering controls should be considered where possible (where there 
is a point source only), and their implementation must be approved by the HSS or 
the HSM. 

W0109310.080 7134-03 
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Radiation Alert Monitor 4 

If the radiation meter indicates readings two times the background levels 
immediately evacuate the site and contact the HSO. 

PID Meter Action Levels 

PID > Background 

PID > 22 ppm (parts per million) 
PID > 50 ppm 

Draeger Tube Action Levels 

Benzene (5/c) > 0.5 ppm 
Carbon Disulfide (0.04) > 2.0 ppm 

Draeger Tube for benzene and carbon 
disulfide 
Upgrade to Level C PPE 
Upgrade to Level B PPE. 

Upgrade to Level C PPE 
Upgrade to Level C PPE 

NOTE: Draeger Tubes are not always compound specific. 

Particulate Monitor 

Greater than 2.5 mg/m3 
Attempt dust suppression methods (e.g., spray 
area with water) if methods are unsuccessful, 
upgrade to Level C and monitor perimeter of 
Exclusion Zone. If elevated readings are 
detected, stop work and re-establish zones. 

Combination Meter (LEL/02) 

LEL    > 
LEL    > 
o2      < 

2.5.4  Site Risks 

10% 
20% 
19.5% 

Stop all electrical or spark producing activities 
Stop all work and contact the HSO 
Stop all work and contact the HSO 

General health hazards or safety hazards associated with investigation and sampling 
activities at the site are presented in this section. 

W0109310.080 
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SECTION 2 

2.5.4.1 Health Hazards. The potential health hazards associated with the site 
include inhalation, ingestion, and dermal contact of explosives residuals; organic and 
inorganic chemicals that may be present in site soils and waters. Special care should 
be taken to avoid contact with contaminated soils as some of the contaminants of 
concern have PELs/TLVs with skin notations. The Chemical Hazard Response 
Information System (CHRIS) data sheets (or their equivalent) for compounds 
identified at the site, decontamination chemicals, and sampling preservatives are 
provided in Appendix D. During warm months (spring through early fall), tick-borne 
Lyme Disease is endemic to the Ft. Dix area. An information sheet on Lyme 
Disease is included in Appendix E. 

2.5.4.2 Safety Hazards. Physical safely hazards at the site include (1) underground 
utilities, (2) explosives, (3) snakes and biting insects, and (4) Ft. Dix work activities 
(i.e., tanks, artillery, etc.). Deer hunting using firearms and bow and arrow is 
permitted at Ft. Dix and presents a potential safety hazard during hunting season. 
If work is being done during the hunting season where hunters are likely to be, 
workers will wear blaze orange unless already wearing brightly colored tyveks. 
Normal safety procedures will be followed while working around heavy equipment. 
Normal Safety Procedures include the following: 

1. All unnecessary personnel should stand well clear of heavy 
equipment, especially when setting up or in operation. Workers 
should also note the radius of movement of equipment and 
avoid working within this area. 

2. Workers shall not stand under suspended loads nor under the 
backhoe bucket, as the load or hydraulics can accidentally give 
way. 

3. Workers shall not ride the bucket into or out of excavations, or 
stand or sit on the outside of equipment while in motion. 

4. Only one operator in the cab at a time while equipment is in 
operation. 

5. Avoid standing on the downhill side of a piece of heavy 
equipment. 

Care should be taken to avoid contact with any surface water at the site. Potential 
difficulties include uneven terrain, difficulty in entry of personnel and equipment, and 
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aggravation of terrain problems due to weather conditions (i.e., rain, ice, and snow). 
All operations must be conducted under good lighting conditions. 

2.5.4.3 Explosive and Fire Hazards. Explosive compounds have not been detected 
in soils and sediments at the MAG-1 Area. However, the potential presence of 
dinitrotoluene (DNTs) (possibly trinitrotoluene [TNT], cyclonite [RDX], and 
cyclotetramethylenetetranitramine [HMX]) in the soils and sediments at MAG-1 
should not be overlooked. The form of these chemicals can mitigate their explosive 
properties and even the temperature at which they burn. According to the U.S. 
Environmental Protection Agency-approved Bureau of Mines reactivity tests for 
detonation and internal ignition, soils containing up to 30,000 micrograms per gram 
of explosives were tested and were not reactive. At the MAG-1 Area, pure 
explosives have not been detected in soils and sediments, and are not expected. 

As a precaution, if any compound is found in crystalline or liquid form, stop work. 
Special care must be taken to avoid friction, high temperatures, and shock. Because 
of the potential for fire and even explosion, and because of the nature of an Army 
training facility at which explosives are tested and stored, smoking and carrying 

'matches, lighters, or any other flame- or spark-producing device is prohibited within 
the MAG-1 Area. Similarly, ammunition, explosives, and firearms may not be 
brought onto Ft. Dix without special authorization. 

2.5.4.4 Specific Site Risks. In general, the terrain presents no hazards at this site. 
The exception to this is the rubble pile. During drilling and sampling tasks at the 
site, vapors from the VOCs may become concentrated within the exclusion zone. 
Engineering controls should be considered for removal of these vapors from the 
exclusion zone, however potential downwind receptors must be considered. 
Precautions should be taken during drilling activities due to high power electrical 
lines present at the site. 
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3.0  SITE CONTROL 

3.1   ZONATION 

Each site will normally be divided into three zones. The working area of each site 
will be considered the Exclusion Zone, with limited areas serving as the Support 
Zone and an area for decontamination called the Contamination Reduction Zone 
(CRZ). The Support Zone and CRZ around each working area will be defined in 
the field. Definitions of allowable activities in each zone are presented in the 
following subsections. 

3.1.1 Exclusion Zone 

The intent of the Exclusion Zone is to isolate the area of contaminant generation, 
and to restrict to the extent possible the spread of contamination from active areas 
of the site to support areas and off-site locations. The Exclusion Zone is demarcated 
from the remainder of the site by the Hot Line, which will be a tape line. Personnel 
entering into the Exclusion Zone must: enter through the CRZ; be wearing the 
prescribed level of protection (see Section 4.3.1); and been found otherwise 
authorized to enter the Exclusion Zone (see Sections 1.3, 1.4, and 10.1). Personnel, 
equipment, or materials exiting the Exclusion Zone will be considered contaminated; 
personnel will be decontaminated and equipment and materials will be 
decontaminated or containerized in uncontaminated devices. 

Within the overall Exclusion Zone, specific locations or restricted areas, clearly 
marked or identified, will be established as necessary for particular locations or 
around specific site operations. In the case of well drilling or excavation operations, 
a restricted area will be established that includes a minimum 30-foot radius from the 
drill rig or excavation operation. 

3.1.2 Contamination Reduction Zone 

Moving out from the Exclusion Zone, starting at the Hot Line and continuing to the 
Contamination Control Line, is the CRZ. The concept of the CRZ is that of a 
transition zone between contaminated and uncontaminated areas of the site. As 
such, when contaminated personnel, equipment, or materials cross the Hot Line they 
are assumed to be contaminated from site operations. Then, by being subjected to 
decontamination processes, they become less contaminated so that when they reach 
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the Contamination Control Line they are clean and can exit this zone without 
spreading contamination. 

A Contamination Reduction Corridor (CRC), which includes materials necessary for 
full personnel and portable equipment decontamination, will be located within the 
CRZ. A separate facility will be established for heavy equipment decontamination 
needs. In addition, safety equipment (e.g., emergency eye wash, fire extinguisher, 
stretcher, and first aid kit) will be staged in this zone. 

3.1.3  Support Zone 

The Support Zone (i.e., the outermost zone of the site) is separated from the CRZ 
by the Contamination Control Line and is considered a clean area. Movement of 
personnel and materials from this zone into the CRZ is generally unrestricted except 
as required through access points controlled for administrative purposes. However, 
only uncontaminated/decontaminated personnel or materials may enter this zone 
from the CRZ. 

The Support Zone will contain the necessary support facilities (including personal 
hygiene facilities) for site operations and will serve as the communications center and 
source of emergency assistance to operations occurring in the exclusion zone and 
CRZ. A log of all persons entering the site will be maintained by the HSO, the Site 
Operations Leader (SOL), or site designee. 

3.2 MEDICAL ASSISTANCE 

The primary source of medical assistance for Ft. Dix is the Memorial Hospital of 
Burlington County in Mt. Holly, New Jersey. The alternate source of medical 
assistance is the Kimball Medical Center in Lakewood, New Jersey. Walson Army 
Community Hospital, located on the base, does not offer emergency services. 
However, the base does offer professional ambulance service to the Memorial 
Hospital of Burlington County for emergency situations. Both the on-site hospital 
and the Fire Department will be contacted in the event medical assistance is 
necessary. 

A list of emergency telephone numbers for the Ft. Dix site is presented in Section 7.0 
and Appendix F. Directions to the two hospitals are presented in Appendix G. The 
telephone numbers and addresses for the hospitals are as follows: 
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1. Memorial Hospital of Burlington County 
175 Madison Ave. 
Mt. Holly, NJ 08060-2099 
Telephone: 609-267-0700 
Emergency Room Telephone:  609-261-7045 

Directions: 

From the Ft. Dix St. - Texas Ave. - Wrightstown Rd. traffic circle: 

Take Route 545 (Wrightstown-Georgetown Rd.) north. Take a left (towards 
Mt. Holly) onto Route 537 to Madison Ave. Take a left onto Madison Ave; hospital 
is on the left. Approximate travel time is 20 to 30 minutes. 

2. Kimball Medical Center 
600 River Ave. 
Lakewood, NJ 08701-5281 
Telephone:  908-363-1900 

Directions: 

From the Ft. Dix St. - Texas Ave. - Wrightstown Rd. traffic circle: 

Take Route 545 (Trenton Rd.) south to Route 530 south. Turn left onto Route 70 
east. Take a left onto Rt. 9 North (River Ave.) towards Lakewood. Hospital is on 
the left. Approximate travel time is 30 to 40 minutes. 

3.3 FIRE PREVENTION/SAFETY REQUIREMENTS 

The Ft. Dix Contractor/Subcontractor Rules and Guidelines for Security/Fire 
Protection are presented in Appendix A. 

3.4 SITE COMMUNICATIONS 

Field personnel will maintain communication via the use of cellular telephones 
and/or portable radios. During work within the exclusion zone, workers shall use 
hand signals agreed upon prior to entering the exclusion zone. 
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Emergency Signals 

In most cases, field personnel will carry portable radios for communications. If this 
is the case, a transmission that indicates it is of an emergency nature will take 
priority over all other transmissions. All other site radios will yield the frequency to 
the emergency transmissions. 

Where radio communication is not available, the following air-horn signals will be 
used: 

HELP three short blasts (...) 

EVACUATION      three long blasts ( ) 

ALL CLEAR alternating long and short blasts (_._.) 
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4.0 ENGINEERING CONTROLS, WORK PRACTICES, AND PERSONAL 
PROTECTIVE EQUIPMENT 

4.1 ENGINEERING CONTROLS 

Engineering controls will be used where appropriate during all field investigations 
at Ft. Dix. 

4.2 WORK PRACTICES 

Workers are expected to adhere to established safe work practices for their 
respective specialties (e.g., drilling, laboratory analysis, or surveying). Work at the 
site will be conducted according to established protocols and guidelines for the safety 
and health of all involved. Among the most important of these principles for 
working at a hazardous waste site are the following: 

• In any unknown situation, always assume the worst conditions and plan 
responses accordingly. 

• Use the buddy system. Under no conditions will any person be 
permitted to enter the Exclusion Zone alone. Establish and maintain 
communication. In addition to radio communications, it is advisable 
to develop a set of hand signals, because conditions may greatly impair 
verbal communications. 

• Because no personal protective equipment is 100-percent effective, all 
personnel must minimize contact with excavated or contaminated 
materials. Plan work areas, decontamination areas, and procedures 
accordingly. Do not place equipment on drums or the ground. Do not 
sit on drums or other materials. Do not sit or kneel on the ground in 
the Exclusion Zone or CRZ. Avoid standing in or walking through 
puddles or stained soil. 

• Smoking, eating, or drinking in the work area and before 
decontamination will not be allowed. Oral ingestion of contaminants 
is the second most likely means of introducing toxic substances into the 
body (inhalation is the first). 
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Avoid heat and other work stresses related to wearing protective gear. 
Work breaks should be planned to prevent stress-related accidents or 
fatigue. 

To the extent feasible, handling of contaminated materials should be 
done remotely, particularly when drummed or other containerized 
hazardous waste materials are found on-site. Every effort should be 
made to identify the contents of containers found on-site before they 
are subject to material-handling applications. 

Personnel must be observant of not only one's own immediate 
surroundings, but also those of others. Everyone will be working under 
constraints; therefore, a team effort is needed to notice and warn of 
impending dangerous situations. Extra precautions are necessary when 
working near heavy equipment and while utilizing personal protective 
gear because vision, hearing, and communication can be restricted. 

Contact lenses are not allowed to be worn on-site; if corrosive or 
lachrymose substances enter the eyes, proper flushing is impeded. 

All facial hair that interferes with the facepiece fit, must be removed 
prior to donning a respirator at all sites requiring Level C or B 
protection. 

Rigorous contingency planning and dissemination of plans to all 
personnel minimizes the impact of rapidly changing safety protocols in 
response to changing site conditions. 

Personnel must be aware that chemical contaminants may mimic or 
enhance symptoms of other illnesses or intoxication. Avoid excess use 
of alcohol or working while ill during field investigation assignments. 

The site leader, HSO, and sampling personnel will maintain project 
records in a bound notebook (e.g., daily activities, meetings, incidents, 
and data). Notebooks will remain on-site for the duration of the 
project so that replacement personnel may add information, thereby 
maintaining continuity. These notebooks and daily records will 
become part of the permanent project file. 
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• During spring, summer and fall wood ticks and deer ticks are 
prevalent. Deer ticks can transmit Lyme Disease. Special precaution 
should be taken such as: use of bug spray, duct taping pant cuffs shut, 
frequent thorough body searches (deer ticks are very small) (see 
Appendix E). 

• Snakes are present at the base, both poisonous and nonpoisonous. 

• Poison Ivy is abundant throughout the base. 

4.3 PERSONAL PROTECTIVE EQUIPMENT 

PPE shields the body against contact with a known or suspected chemical. 
Descriptions of PPE and procedures for upgrading are presented in this section. 
Further information regarding PPE can be found in the ABB-ES Health and Safety 
Program Manual. 

4.3.1 Levels of Protection 

The following descriptions provide the basic composition of the generally recognized 
PPE to be used for site operations. Specific components for any level of protection 
will be selected based on hazard assessment and other elements added as necessary. 
Disposable protective clothing, gloves, and other equipment, exclusive of respirators, 
should be used where feasible to minimize risks during decontamination and possible 
cross-contamination during sample handling. 

Level B 

Pressure-demand full-face piece airline respirator must have an escape 
self contained breathing apparatus (SCBA) 

chemical-resistant clothing (i.e., coveralls and long-sleeved jacket; 
hooded, one- or two-piece chemical-splash suit; disposable chemical- 
resistant one-piece suit) 

inner and outer chemical-resistant gloves 

chemical-resistant safety boots/shoes 
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Level 

Level D 

hardhat 

two-way radio communications 

disposal boot covers* 

face shield* 

full-face piece; air-purifying respirator with appropriate sorbents 

chemical-resistant clothing (i.e., coveralls and long-sleeved jacket; 
hooded, one- or two-piece chemical-splash suit; disposable chemical- 
resistant one-piece suit) 

inner and outer chemical-resistant gloves 

chemical-resistant safety boots/shoes 

hardhat (required only when overhead hazards exist) 

two-way radio communications 

coveralls* 

disposal boot covers* 

face shield* 

escape mask* 

coveralls 

safety boots/shoes 

safety glasses or chemical-splash goggles 
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• hardhat (required only when overhead hazards exist) 

• gloves* (required if potential for contact with contaminated materials) 

• escape mask* 

• face shield* 

* optional 

Modified Level D 

• Same as Level C but no respiratory protection. 

4.3.2 Other Protective Equipment 

Hearing protection will be worn at all times by personnel when working in and 
around noise hazardous equipment (i.e., drill rigs). All equipment that generates 
hazardous noise levels must be identified and the appropriate hearing protective 
devices recommended as required by DA Pam 40-501. Hearing protection is 
required any time noise levels exceed 85 dBA Double hearing protection is required 
any time noise levels exceed 104 dBA. Posting the area with hazardous noise 
placards is recommended. 

4.3.3 Operational Levels of Protection 

The levels on the PID meter for upgrade of PPE were selected based on the ability 
of the PID to detect the known and suspected chemicals at each site, as well as the 
relative sensitivity of the PID to the chemicals. Using the most hazardous chemical 
(i.e., the one with highest expected concentration and/or the lowest permissible 
exposure limit [PEL] or threshold limit value [TLV]), an action level one half the 
TLV or PEL for that chemical, whichever was lower, was used. This approach 
factors in the sensitivity of the PID and accounts for variances due to possible 
calibration errors, temperature, and unknowns. Because most MAG-1 Area activities 
are being conducted in open areas (no confined space activities), physical, 
operational, and climatic factors and their affects on site personnel will be considered 
in addition to chemical exposure prior to upgrades in personal protective equipment. 
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Although personnel have been trained in the limitations of the PID during annual 
refresher and supervisory training courses, the HSO will discuss the action levels 
selected and the reason for the selections before initiating operations at each site. 
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5.0 MONITORING 

The work environment for both intrusive and non-intrusive activities will be 
monitored continuously to assure that immediately dangerous to life or health 
(IDLH) or other dangerous conditions are identified. At a minimum, this monitoring 
will include evaluations for combustible atmospheres, oxygen-deficient environments, 
and hazardous concentrations of airborne contaminants. Specific monitoring 
equipment and action levels are discussed in detail in Section 2.0. 

5.1 AIR SAMPLING: EQUIPMENT, CALIBRATION, AND MAINTENANCE 

To the extent feasible, the presence of airborne contaminants will be evaluated 
through the use of direct-reading instrumentation. Information gathered will be used 
to ensure the adequacy of the levels of protection being used at the site, and may be 
used as the basis for upgrading or downgrading levels of protection, at the discretion 
of the site HSO. All monitoring equipment will receive regularly scheduled 
maintenance. Defective equipment will be flagged for repair by Field Operations 
Support. Under no circumstances will work proceed with defective equipment unless 
a higher level of PPE is used and other precautions are taken. All equipment will 
be calibrated at the start of each day. 

5.1.1 ISC MX-241 Dual Detector 

This meter monitors for combustible gases and oxygen. It can be used to determine 
(1) if an area contains concentrations of combustible gases with readings in 
percentage of the lower explosive limit (LEL); and (2) the percentage of oxygen. 
This equipment will be calibrated in accordance with the manufacturer's instructions. 

This instrument also is calibrated to methane and monitors combustible gases in the 
percentage of the lower explosive limit. It will be calibrated in accordance with the 
manufacturer's instructions. 

5.1.2 Photovac Organic Vapor Analyzer 10S50 

The Organic Vapor Analyzer (OVA) is a total organic vapor analyzer capable of 
detecting volatile organic compounds (VOCs) that can be ionized by ultraviolet (UV) 
light. Model 10S50 is commonly used on-site to estimate the presence of VOCs for 
purposes of crew protection, well screen placement, and selection of samples for 
further analysis.  The principle of operation is twofold:  (1) the ambient temperature 
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gas Chromatograph, which breaks down mixtures of VOCs into individual components 
identified by retention time; and (2) detection accomplished by ionization in UV 
light. The charged component then moves to an electrode which, in turn, results in 
a meter deflection proportional to the concentration of the contaminant. This 
instrument does not read out directly in ppm unless calibrated against the material 
being measured; therefore, results must be interpreted conservatively and with care. 
Calibration and maintenance will be performed in accordance with the 
manufacturer's instructions. 

5.1.3 HNU IS101 and Photovac TIP Photoionization Detector 

like the OVA, the photoionization detector (PID) operates on the basis of ionization 
of the contaminant, which results in a meter deflection proportional to the 
concentration of the contaminant. In the PID, ionization is caused by a UV light 
source. The strength of the UV, measured in electron volts (eV), determines which 
contaminants can be ionized. The HNU can use three different-strength UV sources, 
including 9.6, 10.2, and 11.7 eV; only the 10.2- and 11.7-eV probes are currently 
available for field use. The TIP operates using a UV light source of 10.6 eV. 
Calibration and maintenance will be performed in accordance with the 
manufacturer's instructions. 

5.1.4 Detector Tubes (MSA and Draeger) 

A colorimetric detector tube is a direct-reading instrument consisting of a glass tube 
impregnated with an indicating chemical, which is connected to a piston cylinder or 
bellows-type pump. A known volume of air is drawn through the glass tube. The 
contaminant in the air reacts with the indicator chemical, producing a stain the 
length of which is proportional to the contaminant's concentration. Care must be 
taken when using the detector tubes because reliability of the results depends on the 
proper pump calibration, the degree of stability of the reacting chemical, and the 
ambient temperature. Interfering gases or vapors can also positively or negatively 
affect measured results. Calibration and maintenance will be performed in 
accordance with the manufacturer's instructions. 

5.1.5 Thermoluminescent Dosimetry Body Badges 

These devices are nonmechanical collection devices used to monitor for x-ray, beta, 
and gamma radiation exposure. The badges are worn by ABB-ES employees and 
sent quarterly to Tech/Ops Landauer, Inc., for analysis. 
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5.1.6 Radiation Alert Monitor 4 

The Radiation Alert Monitor 4 is a geiger mueller detector that can detect alpha, 
beta, and gamma radiation. It serves as a radiation detection instrument that 
indicates the presence of radiation. The detector shall only be used as an alert 
device to determine when to stop work. This instrument is not used to quantify 
radiological contamination or potentially contaminated samples. This equipment will 
be calibrated by the manufacturer. 
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6.0  DECONTAMINATION/DISPOSAL 

Decontamination workers will wear modified Level D PPE when decontaminating 
equipment or other personnel. All personnel and/or equipment leaving 
contaminated site areas will be subject to decontamination, which will take place in 
the CRZ (see Section 3.1). Procedures to be followed for decontamination of 
personnel, other small equipment, and heavy equipment and for disposal of 
decontamination materials are outlined in the following sections. 

If Level B or C decontamination procedures are required, the breathing zone of 
decontamination personnel will be monitored using the procedures outlined in 
Subsection 2.5.3.3. 

6.1 PERSONNEL DECONTAMINATION 

Decontamination procedures are followed by all personnel leaving hazardous waste 
sites. Under no circumstances (except emergency evacuation) will personnel be 
allowed to leave the work site prior to decontamination. Generalized procedures for 
removal of protective clothing are as follows: 

1. Drop tools, monitors, samples, and trash at designated drop stations 
(i.e., plastic containers or drop sheets) at each work site. 

2. Step into the designated shuffle pit area and scuff feet to remove gross 
amounts of dirt from outer boots. 

3. Scrub outer boots and outer gloves with decon solution or detergent 
and water. Rinse with water. 

4. Remove tape from outer boots and remove boots; discard in disposal 
container. 

5. Remove tape from outer gloves and remove gloves; discard in disposal 
container. 

6. If the worker has left the exclusion zone to change the air tank on 
his/her SCBA, or the canister on his/her air purifying respirator, this 
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is the last step in the decontamination procedure. The tank or 
cartridge should be exchanged, new outer gloves and boot covers 
donned, the joints taped, and the worker returns to duty. 

7. Remove outer garments and discard in disposal container. 

8. Remove respirator and place or hang in the designated area. 

9. Remove inner gloves and discard in disposal container. 

10. If the work site requires use of a decontamination trailer, all personnel 
must shower before leaving the site at the end of the work day. 

NOTE: Disposable items (i.e., Tyvek coveralls, inner gloves, and latex 
overboots) will be changed on a daily basis unless there is 
reason to change sooner. Dual respirator canisters will be 
changed daily, unless more frequent changes are deemed 
appropriate by site surveillance data or personnel assessment. 

Respirators will be decontaminated daily and taken from the drop area. The masks 
will be disassembled, the cartridges set aside, and all other parts placed in a 
cleansing solution. Parts will be pre-coded (e.g., #1 on all parts of Mask #1). After 
an appropriate time in the solution, the parts will be removed and rinsed with tap 
water. Old cartridges will be marked to indicate length of usage (i.e., if means to 
evaluate the cartridges' remaining utility are available) or will be discarded in the 
contaminated trash container for disposal. In the morning, the masks will be 
reassembled and new cartridges installed, if appropriate. Personnel will inspect then- 
own masks and readjust the straps for proper fit. 

6.2 SMALL EQUIPMENT DECONTAMINATION 

Small equipment will be protected from contamination as much as possible by 
draping, masking, or otherwise covering the instruments with plastic (to the extent 
feasible) without hindering operation of the unit. For example, the PID meter can 
be placed in a clear plastic bag to allow reading the scale and operating the knobs. 
The PID sensor can be partially wrapped, keeping the sensor tip and discharge port 
clear. 
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The contaminated equipment will be taken from the drop area and the protective 
coverings removed and disposed of in appropriate containers. Any dirt or obvious 
contamination will be brushed or wiped with a disposable paper wipe. The person 
performing this activity will usually be at least at modified Level D protection. The 
units can then be taken inside in a clean plastic tub, wiped off with damp disposable 
wipes, and dried. The units will be checked, standardized, and recharged as 
necessary for the next day's operation, and then prepared with new protective 
coverings. 

6.3 HEAVY EQUIPMENT DECONTAMINATION 

It is anticipated that drilling rigs, backhoes, etc. will be contaminated during invasive 
activities. They will be cleaned with high-pressure water. Loose material will be 
removed with a brush. Solvents will not be used. The person performing this activity 
will usually be at least at modified Level D protection plus splash protection. 

A decontamination pad will be constructed to allow collection and storage of 
contaminated decontamination fluids in Department of Transportation (DOT)- 
approved 55-gallon drums. Decontamination procedures are detailed in the Ft. Dix 
Draft Technical Plan. 

6.4 DISPOSAL OF CONTAMINATED MATERIALS 

Depending on the levels of personal protection used during the field investigation, 
contaminated, disposable protective equipment and decon fluids may be generated. 
If contamination is suspected by non fuel-related compounds, the materials will be 
screened with a PID, and if appropriate, these materials will be collected and 
containerized in DOT-approved 55-gallon steel drums. 

Soil spoils/cuttings, groundwater well development and purge waters, and 
decontamination fluids will be containerized in the appropriate DOT-approved 
containers. The containers will be managed in accordance with Section 2.6 of the 
Quality Assurance Project Plan. 
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7.0 EMERGENCY/CONTINGENCY PLAN 

The task HSO is the primary authority for directing operations under emergency 
conditions. Communications both on- and off-site will be directed through the HSO. 
Immediately upon identification of an emergency situation, the Ft. Dix Fire 
Department and the Ft. Dix ambulance service will be notified. Table 7-1 lists these 
and other relevant telephone numbers. Appendix F of this document lists emergency 
telephone numbers and Appendix G contains routes to emergency medical facilities. 

7.1 EVACUATION 

At Ft. Dix, severe hazard conditions are not anticipated. However, in the event that 
abnormal levels of toxic gases are encountered, the following evacuation measures 
have been established. 

7.1.1 Withdrawal Upwind 

The work party will continually note general wind directions while on-site. (A 
windsock may be set up near the work site for visual determinations.) When 
conditions warrant moving away from the work site, the crew will relocate upwind 
a distance of approximately 100 feet or farther, as indicated by site monitoring 
instruments. Donning an SCBA and a safety harness and line, the HSO and a 
member of the crew (the buddy system must be used) may return to the work site to 
determine if the condition noted was transient or persistent. If persistent, an alarm 
should be raised to notify on-site personnel of the situation and the need to leave the 
site or don an SCBA. An attempt to decrease emissions should be made only if 
greater respiratory protection is donned. The HSS and Ft. Dix/U.S. Army 
Environmental Center (USAEC) contacts will be notified of conditions. When site 
access is restricted, thus hindering escape, the crew may be instructed to evacuate the 
site rather than move upwind, especially if withdrawal upwind moves the crew away 
from escape routes. 

7.1.2 Work Site Evacuation 

When conditions warrant work site evacuation, the work party will proceed upwind 
of the work site and notify the security force, HSO, and field office of site conditions. 
If the decontamination area is upwind and greater than 500 feet from the work site, 
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the crew will pass quickly through decontamination to remove contaminated outer 
suits. If the hazard is toxic gas, respirators will be retained. The crew will proceed 
to the field office to assess the situation. If instrumentation indicates an acceptable 
condition, respirators may be removed. As more information is received from the 
field crew, it will be relayed to the appropriate agencies. The advisability and type 
of further response action will be coordinated and carried out by the HSO. 

7.2 EMERGENCY MEDICAL TREATMENT/FIRST AID 

During all site activities, a minimum of two ABB-ES personnel, including the HSO, 
will be trained in CPR/First Aid. 

First aid will be rendered to any person injured on-site, as appropriate. The injured 
person will then be transported to a medical facility for further examination and/or 
treatment. The preferred transport method is a professional emergency 
transportation service; however, when this is not readily available or would result in 
excessive delay, other transport will be employed. The Ft. Dix ambulance service, 
telephone (609) 562-3621/3622, will be available for emergency transportation 
service. Under no circumstances will injured persons transport themselves to a 
medical facility for emergency treatment. 

When an injury occurs in a downrange position, provisions for decontamination of 
the victim will be made. However, life-threatening conditions may preclude normal 
decontamination procedures. In such cases, arrangements will be made with the 
medical facility and transporter to provide for the situation. 
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8.0 ACCIDENT/INCIDENT REPORTING 

All accidents and injuries occurring at Ft. Dix will be reported to the proper 
authorities as per Department of the Army, USAEC requirements (DID A012/ 
DI-A-12963. Accidents resulting in lost-time, illness or hospitalization of 5 or more 
personnel, fatality or property damage to government or contractor property (which 
occurred during the performance of the contract) equal to or exceeding $2,000.00 will 
be reported, via telephone, to the U.S. Army Environmental Center Technical 
Support Safety (USAEC-TS-S) Branch (410) 671-4811, and the HSM as soon as 
possible, but not later than 2 hours after the occurrence(s) and reported in writing 
within 5 days of the occurrence(s) on an Accident Investigation Report. The Ft. Dix 
Safety Office (609) 562-2889, will be notified as soon as possible after any incident. 
In addition, a Department of Army Accident Report Form (Appendix H), and an 
Accident Report Form (Appendix B), will be completed for all accidents involving 
ABB-ES personnel. These forms will be completed and submitted within 8 hours 
following the incident. All other accidents/incidents will be reported, via telephone, 
to the USAEC-TS-S Branch and the HSM within 8 hours of the occurrence. 

All injuries will be reported regardless of whether the incident appears to be serious. 
Likewise, any exposure will be reported even though there may be no adverse health 
effects or symptoms initially apparent. This is primarily because symptoms of 
exposure to a toxic agent may often have delayed or latent effects which can only be 
detected by specific diagnostic tests. Documenting an exposure may aid in identifying 
the cause of symptoms or changes in health status indicators (diagnostic blood tests 
or pulmonary function, for example) at a later time. Similarly, an injury, such as an 
eye injury caused by dust particles, may result in delayed damage to the eye. 

The field incident report will be reviewed and signed by the HSO or the Site 
Operations Leader. The reports will be submitted to the HSM, the HSS, and any 
other function required by the workers organization. The HSM/HSS will determine 
the need for further follow-up actions. All exposure incident reports will be made 
available for review by the examining medical physician during medical monitoring. 

W0109310.080 
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SECTION 9 

9.0 OTHER 

9.1 ILLUMINATION 

Site operations will not be permitted without adequate lighting. Therefore, unless 
provisions are made for artificial light meeting the 5-footcandle requirement of 
29 CFR 1910.120, downrange operations must halt in time to permit personnel and 
equipment to exit the Exclusion Zone and proceed through decontamination during 
adequate daylight. Conversely, operations will not be permitted to begin until 
adequate lighting is present. 

9.2 EXCAVATION 

Site excavations created during site operations will be shored or sloped to prevent 
accidental collapse and otherwise conducted in accordance with Subpart P of 29 CFR 
1926. Under no circumstances will site personnel enter excavations that are not 
adequately shored or sloped (see Appendix J). Where entry into an excavation does 
occur and it would even remotely be considered a confined space, such an entry will 
be made in accordance with the confined space entry program addressed in 
Section 9.3 and under provision of Appendix I. 

9.3   CONFINED SPACE ENTRY 

Confined space entry presents special problems and substantial risks to personnel 
that would be involved directly in the entry and those that might be called on to 
attempt a rescue of the initial entrants. Therefore, entry into a confined space is a 
MEANS OF LAST RESORT, and will only be permitted where no other mechanism 
is feasible to achieve the desired goal. 

9.4 DRILLING 

All drilling activities will be provided by a subcontractor to be chosen by the 
contractor. The Drilling Health and Safety Plan will be the responsibility of the 
subcontractor and will include at a minimum the following safety requirements: 

W0109310.080 7134-03 
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SECTION 9 

1. Above- and below-ground utility lines may pose a safety hazard to 
workers during excavation or drilling. The driller must maintain a safe 
clearance distance (minimum of 20 feet) between overhead utility lines 
and the drill rig mast at all times. The location of underground 
utilities must be determined prior to excavation or drilling. No drilling 
will take place without the identification of underground utility lines 
by a representative of the utility company(ies) or by the appropriate 
installation personnel. All permits, licenses, and/or rights-of-entry 
required by state, local, and/or installation authorities shall be the 
responsibility of the contractor. These requirements will be identified 
during the project planning phase. 

2. Potential hazards associated with the discharge line and the use of a 
tremie pipe should be detailed in the drilling safety section of the plan. 
Additionally, these hazards and how they will be addressed will be 
explained and emphasized with drillers and their helpers during daily 
safety briefings. 

3. The activities of core or well drilling for the purposes of soil and water 
sampling involve several safety hazards, i.e., flying debris, hydraulic 
failures, unguarded machinery, equipment rollover, fire. Accordingly, 
the following minimum safety precautions will be implemented for 
contractors conducting drilling or coring operations on behalf of 
USAEC: 

4. The drilling contractor shall have documented safety and emergency 
action procedures for the equipment to be operated. The drilling 
contractor's employees will acknowledge in writing that they have read 
and understand these procedures. 

5. The drilling contractor shall ensure that the equipment is well 
maintained, meets safety requirements, is inspected daily during use, 
and has all required safety equipment, i.e., 20 lb A:B:C fire 
extinguisher, emergency stops. Boring tools shall be in good condition 
and adequate for the work to be performed. 

6. The drill rig shall be operated by a qualified operator who can identify 
pending failures and supervise the driller's helper(s).  Transportation 

W0109310.080 
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SECTION 9 

of the drill rig to the work site shall be performed by a person with the 
proper commercial license. 

7. To the extent possible, the terrain should be level (a minimum of 
10 feet on each side of drill rig) and the condition of the ground such 
that unexpected movement of the drill rig is unlikely. If the slope of 
the terrain is hazardous, the USAEC project officer and the USAEC 
SES Branch will be contacted for the selection of a safe drill site. 

In addition, the drilling subcontractor will be responsible for making sure that all 
personnel working in and around the drill rig are informed of the location of the kill 
switch in case of an emergency. The kill switch will be tested daily. 

9.5 MOTOR VEHICLES 

All contractor/subcontractor personnel must comply with state, local, and installation 
motor vehicle laws and regulations. This, in addition to any special considerations 
pertaining to motor vehicle safety, (i.e., current or anticipated hazardous road 
conditions) will be addressed by the HSO at the daily safety briefings. 

W0109310.080 7134-03 
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SECTION 10 

10.0 ADMINISTRATIVE 

10.1 PERSONNEL AUTHORIZED DOWNRANGE 

Personnel authorized to participate in downrange activities at this site will be 
reviewed and authorized for site operations by the HSO and the HSS. Authorization 
involves completion of appropriate training, medical examination, and review of the 
Ft. Dix HASP. All persons entering the site must utilize the buddy system, and check 
in with the SOL and/or HSO before going downrange. 

10.2 HEALTH AND SAFETY PLAN APPROVALS 

By their signature, the undersigned approve this HASP for applicability in the 
protection of the health and safety of all persons entering the Ft. Dix site. 

Health and Safety Officer Date 

ABB-ES Health and Safety Manager Date 

W0109310.080 7134-03 
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SECTION 10 

10.3 FIELD TEAM REVIEW 

All on-site personnel will be required to sign the Health and Safety Plan Signature 
Sheet, as indicated below and included in Appendix B. 

Site/Project:     Ft. Dix RI/FS 

I have read and reviewed the HASP and understand the information contained 
therein and will comply. 

 NAME DATE NAME DATE 

W0109310.080 ,,„..„., 
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SECTION 10 

10.4 MEDICAL DATA SHEET 

This Medical Data Sheet will be completed by all on-site personnel and will be kept 
in the Support Zone during the conduct of site operations. It is in no way a 
substitute for the Medical Surveillance Program requirements consistent with the 
ABB-ES Corporate Health and Safety Program for Hazardous Waste Sites. This 
data sheet will accompany any personnel when medical assistance is required or if 
transport to hospital facilities is required. If more information is required, use the 
back of this sheet. The medical Data Sheet can also be found in Appendix C. 
Medical Data Sheets will be maintained on site at all times. 

W0109310.080 7134 03 
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SECTION 10 

MEDICAL DATA SHEET 

Project 

Name 

Address 

Home Telephone i )  DOB  Height  Weight 

In case of emergency, contact:  

Address 

Telephone _( )_ 

Do you wear contact lenses?     (   ) Yes (   ) No 

Allergies  

List medication taken regularly 

Particular sensitivities 

Provide a checklist of previous/recent illnesses or exposures to hazardous chemicals 

Name of personal physician Telephone { )_ 

W0109310.080 
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GLOSSARY OF ACRONYMS 

ABB-ES ABB Environmental Services, Inc. 

C6H6 benzene 
CS2 carbon disulfide 
CHRIS Chemical Hazard Response Information System 
COR Contracting Officer's Representative 
CPR cardiopulmonary resuscitation 
CRC Contamination Reduction Corridor 
CRZ Contamination Reduction Zone 

DNT 
DOT 

eV 

dinitrotoluene 
Department of Transportation 

electron volts 

Ft. Dix Ft. Dix U.S. Army Installation 
FS Feasibility Study 

GPR Ground Penetrating Radar 

HASP Health and Safety Plan 
HCS Hazard Communication Standard 
HMX cyclotetramethylenetetranitramine 
HSM Health and Safety Manager 
HSO Health and Safety Officer 
HSS Health and Safety Supervisor 

IDLH immediately dangerous to life or health 

LEL/02 lower explosive limit/oxygen 

MAG-1 Magazine Area 1 
mg/m3 milligrams per cubic meter 

OSHA Occupational Safely and Health Administration 
OVA Organic Vapor Analyzer 
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GLOSSARY OF ACRONYMS 

PB 
PEL 
PID 
PPE 
ppm 

RDX 
RI 
RI/FS 

SCBA 
SOL 

TLV 
TNT 
TRADOC 
TRCLE 

USAEC 
USAEC-TS-S 
USEPA 
UV 

lead 
permissible exposure limit 
photoionization detector 
personal protective equipment 
parts per million 

cyclonite 
Remedial Investigation 
Remedial Investigation/Feasibility Study 

self contained breathing apparatus 
Site Operations Leader 

threshold limit value 
trinitrotoluene 
U.S. Army Training and Doctrine Command 
trichloroethene 

U.S. Army Environmental Center 
U.S. Army Environmental Center - Technical Support Safety 
U.S. Environmental Protection Agency 
ultraviolet 

voc volatile organic compound 
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SOURCE: DAMESAND MOORE, 1993. 

9310013D(C) 

FIGURE 2-1 
MAG-1 LOCATION AT FORT DIX 

HEALTH AND SAFETY PLAN 
FORT DIX RI/FS MAG-1 AREA 
 ABB Environmental Services, Inc.- 
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TABLE 7-1 
IN CASE OF EMERGENCY 

HEALTH AND SAFETY PLAN 

FORT DIX RI/FS MAG-1 AREA 

Fire Department: 
Military Police: 
Ambulance: 

Fire Prevention Office: 

Installation Safety Office: 

On-Site Medical Facility 

USAEC Project Officer 

USAEC Safety and Environmental Services 
Branch: 

ABB-ES HSM: 

ABB-ES HSS: 

ABB-ES HSO: 

911 
911 
911 

(609) 562-5484 

Dick Campagna - Safety Coordinator 
(609) 562-3754 

Walson Army Hospital (609) 562-2695 

Mike Svizzero (410) 671-1508 

William Houser 
(410)671-4811 Work 

Cindy Sundquist (207) 775-5401 X3601 

Meg MacLeod (207) 775-5401 X3606 

Paul Bolmer (207) 775-5401 X3385 

W00109310T/1 



APPENDIX A 

FORT DIX CONTRACTOR/SUBCONTRACTOR RULES AND GUIDELINES 
FOR SECURITY/FIRE PROTECTION 

W0109310.080 7134-03 
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APPENDIX A 

Appendix A 
will be provided by the Fort Dix Installation Safety Office 
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APPENDIX B 

HEALTH AND SAFETY PLAN REVISION FORM 
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HEALTH AND SAFETY PLAN REVISION FORM -  FORT DIX RI/FS 

Revision:. 

Date  Page: 

ITEMS REQUIRING REVISION 

Existing Text or Description: 

Required Revision: 

Rationale: 

Approval:     Health & Safety Officer. 

Health & Safety Manager. 

Contracting Officer's Technical Representative:. 

Date: 

Date: 

. Date: 

Note: Post approved revisions in front of Health and Safety Plan; use numbered continuation sheets as necessary. 

ABB Environmental Services, Inc. 

9310013D 



APPENDIX C 

i 

HEALTH AND SAFETY FORMS AND DATA SHEETS 

Health and Safety Plan Signature Sheet 
Medical Data Sheet 
Accident Report Form 
Job Safety and Health Protection OSHA Poster 
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HEALTH AND SAFETY PLAN SIGNATURE SHEET 

Site/Project:     Fort Dix 

I have read and reviewed the HASP and understand the information contained 
therein and will comply. 

Name Date Name Date  

W0109310.080 7134-03 



1 
MEDICAL DATA SHEET 

Project 

Name 

Address 

Home Telephone (      )  DOB  Height  Weight 

In case of emergency, contact:  

Address 

Telephone I )_ 

Do you wear contact lenses?     (   ) Yes (   ) No 

Allergies  

List medication taken regularly  

Particular sensitivities 

Provide a checklist of previous/recent illnesses or exposures to hazardous chemicals 

Name of personal physician Telephone I )_ 

W0109310.080 7134-03 



ABB ENVIRONMENTAL SERVICES INC, 
ACCIDENT REPORT 

SITE INFORMATION: 

Site:  
Location: 

Job Number: 

Location of Accident (if different from above):  
Did injury involve ABB-ES employee?:   Subcontractor?: Other?: 

PERSONAL INFORMATION: 

Name of Injured Person:  
Address of Injured Person:_ 
SSN: 
Department: 

DOB: 
Date of Hire: 

Marital Status: 

ACCIDENT INFORMATION: 

Date of Accident: 
Name of Witness: 
Address: 

Time of Accident: Weather Conditions:_ 
^Telephone No.:  

Accident Category: Chemical Exposure 
Property Damage (list): 

Physical Injury Motor Vehicle 
Other: 

Fire 

Severity: Medical Treatment Non-disabling 
Estimated Amount of Property Damage:_ 

Disabling Fatality 

Classification of Injury: Heat Burns 
Chemical Burns 
Radiation Burns 
Toxic - Respiratory 
Toxic-Dermal 
Toxic-Ingestion 
Other: 

Allergic Reaction 
Bites 
Poison Ivy 
Heat Stroke 
Cold Exposure 
Blisters 

Lacerations 
Punctures 
Abrasions 
Sprains 
Bruises 
Concussion 

Fracture 
Dislocations 
Nausea 
Headache 
Faint/Dizzy 

If chemical exposure, list all possible contaminants of concern:_ 

Part(s) of Body Affected:  
Date Medical Care Received:  
Name and Address of Medical Facility: 

_Degree of Disability:_ 
Emergency Service: Follow—up Examination Needed:_ 

Name of Attending Physician:  
Date/Time Employee went back to work:  
Estimated Number of Days Away From Work: 

_Telephone Number: 
Employee on Restricted Duty?_ 



CAUSE OF INJURY/ACCIDENT: 

Causitive agent(s) most directly related to accident (e.g., object, substance, material, machinery, equipment, 
or weather):  

1 

Were there unsafe mechanical/physical/environmental condition(s) at the time of the accident?: 

Did an unsafe act contribute to the accident? If yes, specify: 

Did personal factors contribute to the accident (e.g., improper attitude, lack of knowledge or skill, slow 
reaction, fatigue, inattention, or horseplay.):  

ACCIDENT PREVENTION: 

Level of Personal Protective Equipment required in the HASP:  
Was injured using required equipment?: . If not, how did actual equipment differ from what was 
required in the HASP. Describe:  

Was personal protective equipment required in the HASP adequate for site conditions?_ 
If no, what additional equipment was needed?:  

What can be done to prevent a re-occurrence of this type of accident? (e.g., ventilation, machine modification/ 
guarding, modification of work practices, or additional training.):  

NARRATIVE: 

Provide a detailed description of how and why the accident occured. Include objects, equipment, tools, 
circumstances of assigned duties, weather, etc. Be specific:  

Signature of Preparer: Date: 
Signature of Site Manager: Date: 

SEND A COPY OF THE COMPLETED FORM TO THE MANAGER, HEALTH AND SAFETY - PORTLAND, ME. 



JOB SAFETY* HEALTH 
PROTEC.ION 

The Occupational Safety and Health Act of 1970 
provides job safety and health protection for workers by 
promoting safe and healthful working conditions 
throughout the Nation. Requirements of the Act include 
the following: 

Employers 
All employers musl furnish to employees employment and a place of 
employment free from recognized hazards that are causing or are likely to 
cause death or serious harm to employees. Employers musl comply with 
occupational safety and health standards issued under the Act. 

Employees 
Employees must comply with all occupational safety and health standards, 
rules, regulations and orders issued under the Act that apply to their own 
actions and conduct on the job. 

The Occupational Safety and Health Administration (OSHA) of the U.S. 
Department of Labor has the primary responsibility for administering the 
Act. OSHA issues occupational safety and health standards, and its 
Compliance Safely and Health Officers conduct jobsite inspections to help 
ensure compliance with the Act. 

Inspection 
The Act requires that a representative of the employer and a representative 
authorized by the employees be given an opportunity to accompany the 
OSHA inspector for the purpose of aiding the inspection. 

Where there is no authorized employee representative, the OSHA 
Compliance Officer must consult with a reasonable number of employees 
concerning safely and health conditions in the workplace. 

Complaint 
Employees or their representatives have the right to file a complaint with 
the nearest OSHA office requesting an inspection if they believe unsale or 
unhealthy conditions exist in their workplace. OSHA will withhold, on 
request, names of employees complaining. 

The Act provides that employees may not be discharged or 
discriminated against in any way lor filing safety and health complaints or 
for otherwise exercising their rights under the Act. 

Employees who believe they have been discriminated against may file a 
complaint with their nearest OSHA office within 30 days of the alleged 
discrimination. 

Citation 
If upon inspection OSHA believes an employer has violated the Act, a 
citation alleging such violations will be issued to the employer. Each 

citation will specify a time period within which the alleged violation must 
be corrected 

The OSHA citation must be prominently displayed at or near the place 
of alleged violation for three days, or until it is corrected, whichever is 
later, to warn employees of dangers that may exist there. 

Proposed Penalty 
The Act provides for mandatory penalties against employers of up to 
$1,000 for each serious violation and for optional penalties ol up to 
$1,000 for each nonserious violation. Penalties ol up to $1,000 per day 
may be proposed for failure to correct violations within the proposed time 
period. Also, any employer who willfully or repeatedly violates the Act may 
be assessed penalties of up to $10,000 for each such violation. 

Criminal penalties are also provided for in the Act. Any willful violation 
resulting in death of an employee, upon conviction, is punishable by a fine 
of not more than $10,000, or by imprisonment for not more than six 
months, or by both. Conviction ol an employer after a first conviction 
doubles these maximum penalties. 

Voluntary Activity 
While providing penalties for violations, the Act also encourages efforts by 
labor and management, before an OSHA inspection, to reduce workplace 
hazards voluntarily and to develop and improve safety and health programs 
in all workplaces and industries. OSHA's Voluntary Protection Programs 
recognize outstanding efforts of this nature. 

Such voluntary action should initially focus on the identification and 
elimination of hazards that could cause death, injury, or illness to 
employees and supervisors. There are many public and private 
organizations that can provide information and assistance in this effort, il 
requested. Also, your local OSHA office can provide considerable help and 
advice on solving safety and health problems or can refer you to other 
sources for help such as training. 

Consultation 
Free consultative assistance, without citation or penalty, is available to 
employers, on request, through OSHA supported programs in most State 

departments of fabor or health. AUGUSTA AREA OFFICE 

Mm nrnn a p. 
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jtiiL .121 
More Information 
Additional inlormation and 
copies of the Act, specific 
OSHA safety and health 
standards, and other 
applicable regulations may be 
obtained from your employer 
or from the nearest OSHA 
Regional Office in the 
following locations: 

Atlanta. Georgia 
Boston, Massachusetts 
Chicago, Illinois 
Dallas, Texas 
Denver, Colorado 
Kansas City, Missouri 
New York, New York 
Philadelphia, Pennsylvania 
San Francisco, California 
Seattle, Washington 

Telephone numbers for these 
offices, and additional area 
office locations, are listed in 
the telephone directory under 
the United States Department 
of Labor in the United States 
Government listing 

WashlngtiPSlA,   fiSAIME 
Sizja. (20/) m 

William E. Brock, Secretary of Labor 

U.S. Department of Labor 
Occupational Safety and Health Administration 

Under provision* of Title 29, Coda of Federal Regulations, Part 1903.2(a)(1) employers must post this notice (or a facsimile) 
In a conspicuous place where notices to employees are customarily posted. 



APPENDIX D 

CHEMICAL HAZARD RESPONSE INFORMATION SYSTEM 

(CHRIS) DATA SHEETS 
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CHRIS DATA SHEETS PROVIDED FOR THE FOLLOWING: 

Acetone 
Alconox 
Bentonite: Puregold Gel 
Bentonite: Puregold Grout 
Benzene 
Carbon Disulfide 
Chloroform 
Ethylbenzene 
Gasolines: automotive (<4.23 g lead/gal.) 
1,1-Dichloroethane 
tetrachloroethane 
trichloroethane 
methyl isobutyl ketone 
1,3-Dinitrobenzene 
2,4-Dinitrotoluene 
m-xylene 
Oils, fuel:  1-D 
Oils, fuel: 2 
Oils, fuel: 2-D 
Oils, fuel: 4 
Oils, fuel: 5 
Oils, fuel: No. 1 
Oils, fuel: No. 6 
Oils, miscellaneous: lubricating 
o-xylene 
Portland cement 
p-xylene 
Sodium hydroxide 
trichlorofluoromethane 
toluene 
styrene 
hydrochloric acid 
hexane 
sulfuric acid 
methanol 
nitric acid 
1,1,1-trichloroethane 
cyclotetramethylenetetranitramine 
cyclonite 
1,3,5-trinitrobenzene 
lead 
isobutylene 
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Common Synonym» 

Dimethyl kelon« 
Propanone 
2-Propanone Floats and mixes with water. Flammable, irritating vapor « 

produced. 

Slay upvnnd and use water spray 10 "knock down' vapor. 
Shut oil igtvton sources and ca« fee department. Keep people away. 
Slop discharge * possrole. 
Isolate and remove drscnargod material. 
Avoid contact with howd and vapor. 
Notrfy local Health and potluhon control agencies. 

Fire 

Exposure 

FLAMMABLE. 
Flashback along vapor trail may occur. 
Vapor may explode if ignited in an enclosed area. 
Extinguish with dry ehemcal. alcohol loam, or carbon dioxide. 
Water may be metlee&ve on t»e.        -  — 
Cooi exposed eontamers with water. 

6.   FIRE HAZARDS 

Flash Point; 4"F O.C.: 0*F C.C. 
Flammable Umlts m Air. 26%-128% 
Fire Extinguishing Agents: Alcohol foam. 

dry chemical, carbon dioxide 
Fire Extinguishing Agents Not to be 

Used: Water in straight hose stream will 
scatter and spread fire and should not be 

used. 
Special Hazards of Combustion 

Products: Not pertinent 
Behavior In Fire: Not pertinent 
Ignition Temperature: 869*F 
Electrical Hazard: Class I. Group 0 
Burning Hate: 3.9 mm/mm. 

5.10 Adlabatlc Flame Temperature: 
Data not available 

6.11 Slolehiometrlc Air to Fuel Ratio: 
Data not available 

«.12   Flame Temperature: Data not available 

(.4 

CALL FOR MEDICAL AID. 

VAPOR 
Irntating to eyes, nose and throat.  „.„,..„«. 
II inhaled, may cause ditlicult breathing or loss ol consciousness. 
Move to fresh a*. ,  
II breathing has slopped, grve artificial respralion. 
If breathing is drfficutt. grve oxygen. 

LIOUID 
Irnlating to eyes. 
Not irntating to skin. 
IF IN EYES, hold eyelids open and llush with plenty ol water. 

Water 
Pollution 

Dangerous to aquatic life in Ngn concentrations. 
May be dangerous il it enters water intakes. 
Notify local health and pollution control officials. 
Notify operators of nearby water «Make». 

10.    HAZARD ASSESSMENT CODE 

(See Hazard Assessment Handbook) 

A-P-O-R-S 

7.   CHEMICAL REACTIVITY 

7.1 Reactivity With Water. No reaction 
7.2 Reactivity with Common Materials: No 

reaction 
7.3 Stability Ourlng Transport Stable 
7.4 Neutralizing Agents (or Acida and 

Caustics: Not pertinent 
7.5 Polymerization: Not pertinent 
7.6 Inhibitor of Polymerization: 

Not pertinent . 
7.7 Molar Ratio (Reactant to 

Product): Data not available 
7.8 Reactivity Group: 18 

1.   RESPONSE TO OISCHARGE 

(See Response Methods Handbook) 

Issue warning-high ttammabUity 

Disperse and flush 

3.    CHEMICAL DESIGNATIONS 

3.1 CG Compatibility Class: Ketone 
12 Formula: CHiCOCH, 
3J IMO/UN Designation: 3.1/1090 

3.4 DOT 10 Hoc 1090 
3.5 CAS Registry Noj 67*4-1 

2.   LABEL 

2.1   Category: Flammable liquid 

12   CUss: 3 

4.   OBSERVABLE CHARACTERISTICS 

4.1   Physical Slate (as shipped): Liquid 
4J   Color Colorless 
4J   Odor Sweetish: pleasant resembling that 

of mint or fruit pungent; sharp. 
penetrating residual: ketone. pleasant. 

non-residual 

SJ 

5.   HEALTH HAZARDS 

Personal Protective Equipment: Organ« vapor canister or arr-supplied mask: syntnew rubber 

gloves; chemical safety goggles or lace splash shield.   
Symptoms Following Exposure: INHALATION: vapor irritating to eyes and mucous membranes. 

acts as an anKtherc in very rwjh concentrawns. INGESTION: low order ol toxicily But very 
«mating to mucous m»nbr.n«. SKIN: prolonged excess«, contact causes derart«) ol the skin, 

possibly leading to dermatitis. 
< n    Treatment ol Exposure: INHALATION: il victim is overcome, remove lo fresh u and call a 

"        pny^an ao^T arbtea, r^ * *««"*> « *-»»■ « ■*»* "»»IBM: « *•» 
fallow«. Urge amount, and r. consaou. and no. having con^sions^«»«:. vor«ng^nd 
get n»c*al help promptly: no spec,!* anbdot. known. SKIN: wash ««I with «Mr. EYES, llush 

„in water mmedialely lor at least 15 rrwi. Consult a physician. 

5 4     Threshold Umit Value: 750 ppm 
5 5     Short Term Inhalation Limns:  1000 ppm lor 30 mm. 
5.6     Toxidty by Ingestion: Grade 1; L0«     5 to 15 g'kg Idog) 
c 7     Late Toxidty: Not pertinent 
5 .     vlpor (Gas) Irritant Characteristics: II preset m h»jh concentrations, vapors cause moderate 

.Matron ol the eyes or respiratory system. Ellect is temporary. 
5 ,     uq"d or SoBd Irritant Cruract.rt.tic.:  No appreoable Mzard. Practically harmless ,o the skin 

because il is very volatile and evaporates ouckly from the skin. 

5.10 Odor Threshold:   100 ppm 
5.11 IOLH Value:  20000 ppm 

11.   HAZARD CLASSIFICATIONS 

11.1   Code of Federal Regulations: 
Flammable liquid 

11J   HAS Hazard Rating for Bulk Water 
Transportation: 

Category "aiing 

Fire    3 

Health 
Vapor Imtanl    ' 
Liquid or Solid Imtant    0 

Poisons    ° 
Water Potulion 

Human Toxicity    I 
Aquatic Toxicily     f 
Aesthetic Etfeci    ! 

Reactivity 
Other Chemicals    ' 
Water    2 

Sell Reaction    ° 
11.3   NFPA Hazard Classification: 

Category Classification 

Health Hazard (Blue!    ' 
Flammability (Red)    3 
Reactivity (Yeilowi    0 

I.   WATER POLLUTION 

8.1    Aquatic Toxidty: 
14.250 pom/24 hr/sunlish/killed/tap water 
13.000 ppm/48 hr/mosquito lish/TL_/ turbid 

water 
«J   Waterfowl Toxidty: Not pertinent 
8.3 Biological Oxygen Demand (BOD): 

(Theor) 122%. 5 days 
6.4 Food Chain Concentration Potential: 

None noted 

9.   SHIPPING INFORMATION 

9.1 Grades of Purity: Technical: 99.5% plus 
0.5% water Reagent: 99.5% plus 0.5% 

water 
9.2 Storage Temperature: Ambient 
9J   Inert Atmosphere: No roqurement 
».4   Venting: Open (llame arrester) or 

pressure-vacuum 

12.    PHYSICAL AND CHEMICAL PROPERTIES 

12.1 Physical Slate at 15 C and 1 aim: 
Liquid 

12.2 Molecular Weight 58 08 
12J     Boiling Point at 1 aim: 

133-F      56.1 C     329.3 K 

12.4 Freezing Point 
_138-F      -94.7 C       178.5 K 

12.5 Critical Temperature: 
455-F      235 C      508 K 

12.6 Critical Pressure: 
682 psia      46.4 atm      4 70 MN/m-- 

12.7 Specific Gravity: 
0.791 at 20 C (Ikiuid) 

12.6     Liquid Surface Tension: Not pertinent 
12.9 Liquid Water Interracial Tension: 

Not pertinent 
12.10 Vapor (Gas) Specific Gravity: 2.0 
12.11 Ratio of Spectlic Heats ol Vapor (Gas): 

1.127 
12.12 Utent Heat of Vaporization: 

220 Btu/lb      122 cal/g 
S.11 X 10'J/kg 

12.13 Heat ol Combustion: -12.250 Blu/lb 
—6808 cal/g     —285 0 X 10 • J/kg 

12.14 Heat of Decomposition: Not pertinent 
12.15 Heat of Solution: Not pertinent 
12.16 Heat ol Polymerization: Not pertinent 
12J5   Heat of Fusion: 23.42 cal/g 
12.26 Limiting Value: Data not available 
12.27 Raid Vapor Pressure: 7.25 psia 

NOTES 

JANUARY 199! 



12.17 
SATURATED LIQUID DENSITY 

Temperature 
(degrees F) 

12.18 
LIQUID HEAT CAPACITY 

—120 
—110 
—100 
—90 
—80 
—70 
—60 
—50 
—40 
—30 
—20 
—10 

0 
10 
20 
30 
40 
50 
60 
70 
80 
90 

100 
110 
120 

Pounds per cubic 
foot 

56.350 
55.980 
55.620 
55.250 
54.880 
54.520 
54.150 
53.780 
53.400 
53.030 
52.650 
52.280 
51.900 
51.520   ' 
51.140 
50.760 
50.380 
50.000 
49.610 
49.230 
48.840 
48.450 
48.070 
47.680 
47.280 

Temperature 
(degrees F) 

34 
36 
38 
40 
42 
44 
46 
48 
50 
52 
54 
56 
58 
60 
62 
64 
66 
68 
70 
72 
74 
76 
78 
80 
82 
84 

British thermal unit 
per pound-F 

.507 

.508 

.508 
.509 
.510 
.511 
.512 
.513 

- .514 
.514 
.515 
.516 
.517 
.518 
.519 
.519 
.520 
.521 
.522 
.523 
.524 
.525 
.525 
.526 
.527 
.528 

12.19 
LIQUID THERMAL CONDUCTIVITY 

Temperature 
(degrees F) 

30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 
85 
90 
95 

100 
105 

British thermal 
unit-inch per hour- 

square foot-F 

1.193 
1.184 
1.174 
1.164 
1.155 
1.145 
1.135 
1.126 
1.116 
1.106 
1.097 
1.087 
1.077 
1.068 
1.058 
1.048 

12.20 
LIQUID VISCOSITY 

Temperature 
(degrees F) Centipoise 

N 
O 
T 

P 
E 
R 
T 
I 

N 
E 
N 
T 

12.21 
SOLUBILITY IN WATER 

Temperature 
(degrees F) 

Pounds per 100 
pounds of water 

12.22 
SATURATED VAPOR PRESSURE 

M 
I 

S 
C 
I 
B 
L 
E 

Temperature 
(degrees F) 

—20 
—10 

0 
10 
20 
30 
40 
50 
60 
70 
80 

;20 
130 
140 
150 
160 
170 
180 
190 

Pounds per square 
inch 

.245 

.35^ 

.50 

.69 

.95; 
1.291 
1.719 
2.260 
2.935 
3.770 
4.791 
6.029 
7.516 
9.290 

11.390 
13.850 
16.720 
20.060 
23.890 
28.290 
33.300 
38.980 

12.23 
SATURATED VAPOR DENSITY 

Temperature 
(degrees F) 

—20 
—10 

0 
10 
20 
30 
40 
50 
60 
70 
80 
90 

100 
110 
120 
130 
140 
150 
160 
170 
180 
190 

Pounds per cubic 
foot 

12.24 
IDEAL GAS HEAT CAPACITY 

.00302 

.00426 

.00590 

.00804 

.01079 

.01427 

.01862 

.02399 

.03056 

.03851 

.04803 

.05934 

.07266 

.08823 

.10630 

.12710 

.15090 

.17800 

.20860 

.24310 

.28170 

.32460 

Temperature 
(degrees F) 

0 
25 
50 
75 

100 
125 
150 
175 
200 
225 
250 
275 
300 
325 
350 
375 
400 
425 
450 
475 
500 
525 
550 
575 
600 

British thermal unit 
per pound-F 

.275 

.286 

.296 

.307 

.317 

.327 

.337 

.347 

.357 

.367 

.377 

.386 

.395 

.405 
.414 
.423 
.431 
.440 
.449 
.457 
.466 
.474 
.482 
.490 
.498 
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AMERICAN COLLOID COMPANY 

Üno Nprir- A/Iimjlor     • 
Arlington HoigMio.   •: nci: 
(TOS) 382-4600   •  *o\ot 
F-a* (70S; 506-6'88 

MATratAL «AFETT BAT* u£ET - tt*v be used to comply H(th OSHA'« Hezard Communication «tendard, 
NATEUAL UFETT BAT* MEET  neyje ,,„,„„75,^,^ «jtt be consulted for specific       218 

requirements. 101 

»igt 1  of 3 

PRODUCT MAMIS FUUOOLD OIL 

Station X 

Manufacturer's Haine ft Address: 

AMriean Colloid Company 
1500 West Ihure Drive 
Or» Morth Arlington 
Arlington Heights, Illinois «0004 

Emmrmancy Ttlcfriran* «ameer:   7DI-3f2-4M0 
Telephone Number for Informations 708-392-4*00 
Date Prepared: April 28, 1993 

MOtioft XX SUM 

Haterdous Components 
(ipeelfle ehemieel Identity: Common Name(s)) 

cryetelline Ouartl CA8# WM9-M-7 
(naturally occurring contaminant) 

tespiroble cryetelline Ouerti 

preeent (TWA) 

proposed (TWA) 

OIHA »El AC6IH TLV 
Other LtMfta 
Recommended 

NIOIH 

(optional) 

2-6X 

O.lmg/m3     O.HHJ/»5 TWA  SOU»/«3 TWA    <2X 

!0ug/«J TWA 

Nuisance Dust 
Resplreble 
Total Duet 15BQ/M9 

Smg/m* 
10M/I? 

aanftiiCT IBfMTtf tOTIQM 

Ghemfeel Nemo: lentonite Clay (100%) 
ChemUal Family: Natural Mineral, MontmoriUonite 
etc HA • 1302-78*9 lentonite is on the TWA inventory. 
SIMULA: IXurelly occurring hydreted aluminoeilieate of sodium, eelciu», magnes um, 
NpK/mili Health- "Sir™. 0, Reactivity ■ 0, Ipecific Hasard • tee lection VI 
Dot Class: Not Regulated 

and iron 



AMERICAN COLLOID COMPANY 

One Norm Afhrgis     • 
Aflingion Heig^io, i t:i 
i?0S) 39?-<>600  •    fiCM 
Pax (708) 508-618» 

PRODUCT MäUfBl PÜEIOOLD OIL 

218 
101 

»age 2 of 3 

III msxeatw GIL CaBkllCfBZMZCS 

■eUlni Point 
Vapor Pressure (mm Hg.) 
Vapor Density (AIR ■ 1} 
solubility In Water 
Appearance and Odor 

- Not Applicable 
- Not Applicable 
- Net Applicable 
• Negligible 
■ Pale irey to buff powder er granule!, odorleei 

Specific Gravity (H,o ■ 1) 
Melting Point   • 
Evaporation Rate (Butyl Acetate * 1) 

2.5 
Not Applicable 
Not Applicable 

Motioaxv 

Flash Paint (Method Used) 
Flamaable Limite 
Ixtlngulehlng Madia 
Specie! Fire Fighting Prscedures 
Unuaua: Mre am* Explot ■■*» Hazard« 

Not Applicable 
Not Applicable    LEL- - 
Not Applicable 
Iner-«nie M1nerol/Non«Flew»«ble 
Not  alieeble 

UEL* 

Stability Unstable 
Stable 

condition« to Avoid - None Known 

Ineoiapatlbilfty (Materials to Avoid) • None Known 
Hazardous Decomposition or ly-predueta • Nona Known 

Hazardous Polymerization Nay Oeeur 
Will Not Occur 

Conditions to Avoid - None Known 

MotioaVX T£ 

Route(s) of Entry:     Inhalation?  Yea        Skint No      Infection?  No 
Health HazaHs (Aeur end chronic) • Nay cause delayed respiratory disease If dust inhaled over a 

prolonged period of time. 

Carcinogen? :y: NTP? NO IARC Monographs? Yes   OSHA Regulated7 No 

IARC Monographs on the eve nation of the Carcinogenic Risk of Chemicals to Humans 
(volume 42, 1M7) conclude» that there fe "Halted evidence« of the eareinogenieity 
of crystalline silica to humans. IARC elaesfftcation 2A. 

Signa and fynptm of Expoaure - Excessive inhalation of dust «ay raault In ehortnees of breath and 
reduced pulnonary function. 

Medical conditions Generally Aggravated by Exposure • individuate with pulmonary and/or respiratory 
disease including but not limited to asthma 
and bronchitis should be precluded from 
exposure to dust. 

Emergency and First Aid Procedural - Eyes • Flush with water. 
- Gross Inhalation of duat - Remove to fresh air; give oxygen or 

artificial respiration If neeessary; 
get medical attention. 



AMERICAN COLLOID COMPANY 

Or« Noill ArlinslO''    » 
.Ari;flgion HoigMe. l.liin,, 
:70l) 39"-<S00  •   !ßl£» ! 
«8X (TC8-. S06.6156 

218 
101 

»eae 3 of 3 

PRODUCT Nüüt: POÄIOOLD OEL 

f «otioa TU 

•tep. «o be Taken in C .1 I. Mle.sad or .pülad • V^J™^}; AftA?' 
Wear §n approved respirator. Avoid adding 
Motor, tho product Hül become slippery 
Mhon Mt 4 

wi.tt Diapoeal Nethod - FoilON föderal, atato and local regulations for aoHd Maate. 

„.cautions to U Taken f Ifr, .nd Storine . {^f^SM 
My bt axeoedod. 

other »reeautiene - tlippery when uat. 

MoticttTXZZ 

laaplratory Protection («peeify Type) • OSHA standard 1910.13* or ANSI 288.2-1*80 apeeifiestion. 

Ventilation    - local Ixheuet     ■ As appropriate 
- Mechanical (General) • AB appropriate 

Protective Olovea • Not Required 
Other Protective Cloth tin or iquleaent • None        -..«... 
Work/Hyjienic Practices - üee food houeekeeping practices 

tpeeial 
Other 
lye Protection 

None 
None 
Roeoonended 



AMERICAN COLLOID COMPANY 

One North Artiflyio'     « 
Arlington Heights,   ilirr.,'. 
(708) 3M-4SO0  • 1-ile« !" 
Fa» (708) 508-6! 88 

NATEIIAL lArtTT MTA «BEET « My be used to ceaply with oiHA's Hatard communication standard. 
3« cm 1910.1200. Standard mat bt eentultad for apecific «9903 
requirements. 101 

PRODUCT M3ÜCB: PURXOOLD ORODT 
»age 1 of 3 

Metiom Z 

Nanufaeturar'a Name ft Addrtaai 

American Colloid Company 
1300 West Shure Drive 
Ona North Arlington 
Arlington Heighte, ItMnola 60004 

TmloedMM Muaaiari 708-392-4400 
Telephone Number for Information« 708*392-4600 
Data Prepared- Apr«I 28, 1993 

••joticmZZ ■AUIDOOa 

Haiardoua Components 
(Specific chemical identity: Comaon Haute«)) 

cryetalline Quarts CASi 14801-60-7 
(naturally occurring contaminant) 

neepirable Cryetalline Quarts 

proaont (TVA) 
propoead (TWA) 

OSHA PIL ACGIH TLV 
Othar Limite 
Recommended 

0.1mg/*3 

NIOSH 

0.1mg/m3 TWA  S0ug/m3 TWA 

SOug/m5 TWA 

(optional) 

2-6X 

«2% 

Nulaanea Duat 
Reepirable 
Total Dust 

»mg/m* 
15MQ/BT 10mg/m» 

• IttfJIM: 
Thia clay product contains a anall amount of crystalline silica uhleh nay eauae dalayed respiretory 
dfaoaaa ff Inhaled ovar a prolonged period of time. Avoid breathing duat. Uae NIOSH/MSHA approved 
raaplrator where TLV for cryetalline afUea may be exceeded. IARC Nonographa on the evaluation of 
the carcinogenic Hak of Chomicala to Humans (volume 42, 1987) eoncludee that there ia "Halted 
evidence" of the careinogenieity of eryetalMne allica to humane. <ARC claasifieatlon 2A. 

OOMUCT iniaTiricaTiQM 

Sheaieal Nema: Bentonite Clay (100X) 
Shemieal Family- Natural Mineral, Montmorillonite 
CAS No.: 1302-78-9 Sentonite la on the TSCA inventory. 
FORMULA* Naturally occurring hydrated aluminoailicata of oodfugt, caleium, magnesium, and iron 
NFPA/HMIS: Health - 1, Fire ■ 0, Reactivity • 0, specific Hazard - See Section VI 
Dot Claae: Not Regulated 



AMERICAN COLLOID COMPANY 

3no NO'IM At\\n%io     • 
Arlington Moigf'-S. iInn:.- 
i7Cfl) 382-4000  •   "öle/ i 
Fi< (70Bi 506-6:86 

69903 
101 

Pag« 2 of 3 

FAODUC* WÜU5I PURBOOLD GROUT 

teotioB IZZ PBT8ZCAL/CHBCZCAL CS1RACRRXSTIC8 

■ei Uns Point 
Vapor Preesure (mm Hj.) 
Vapor Density (AIR ■ 1) 
Solubility In Water 
Appearance and Oder 

Hot Applicable 
Hot Applicable 
Not AppUeabla 

Palt grey to buff powdep or iranulet 

Specific Brevity (H,0 - 1) 
Melting Point 
Evaporation Rate (lutyl Acetate ■ 1) 

2.5 
Not Applicable 
Not AppUeabla 

odorless 

■•OtiOB !▼ 

Flash Point (Method Uaed) 
Flammable Limite 
Extinguishing Media 
Special Fire Fighting Procedures 
Unusual Fire and Explosion Naiardi 

Not Applicable 
Not Applicable    lEL» - 
Not Applicable 
Inorganic Mlnersl/Non-Flammable 
Not Applicable 

Ulk- - 

••etionT 

Stability Unatable 
stable 

Condittona to Avoid • None Known 

incompatibility (Naterlela to Avoid) ■ None Known 
Hatardous Decomposition OP By-ppoducta • None Known 

Maiardoua PolyMPitatlon Nay Oecup 
Will Not Oecur 

Conditions to Avoid - None Known 

»•etion VI 

Route(a) of Entry: . 
Health Haaarda (Acute and Chronic) 

No 
lrj.sl.t1«! HiY.e>yM dtliy^

k
rii;,pI'ory dfiMie

nf?,din'inh.l.d OV.P a 

ppolonsed period of time. 

Careinogenicity: N7P? No {ARC Monographs! Yea   OSHA Regulated? No 

täte Monoeraohs on the evaluation of the Carcinogenic Risk of Chemicals to ««»•"• 
JeluU tl,  iSerrconclud.. that ther. is «U-ited evidence» of the cspcinogenicity 

of crystalline sUics to huaiani. IARC classification 2A. 

Sisne and Symptoms of Exposure Excessive inhalation of dust »ay reault in shortness of breath and 
reduced pulmonary function. 

Medfeel Conditions Generally Aggravated by Exposure Individuals with pulmonary and/or respiratory 
disease tneludlns but not limited to asthma 
and bronchitia should be precluded from 
exposure to duat. 

Emergency and First Aid Procedures 5^«'inia'.t?onhof*d!a; - Remove to fresh air; give oxygen or 
artificial reapiration if necessary; 
get medieal attention. 



AMERICAN COLLOID COMPANY 

Ono Norin Aflinjjlor     ■ 
Arlington Ho;gh:B. i-!.nc:: 
(70S) 392-4800   •  "olo/ i 
F»« (70S', 506-6188 

PRODUCT MAKE! PDBBOOLD GROUT 

69903 
101 

Page 3 of 3 

«MtiOBTZZ FBBC&UTXOM VOR CA71 MlWTTTiTsTg JÜD DM 

Steps to be Takan in cate Material (a Released er Spilled • Vacuum ff possible to avoid generating 
airborne duat. Avoid breathing duit. 
Wear »n approved reepfrater. Avoid adding 
water, the product Mill become slippery 
Nhen net. 

watte ofapoaal Method • Follow federal, state and local regulation» for solid watte. 

Precautions to Be Token in Handling and gtorfng • Avoid breathing dust, use NI0SH/MSHA approved 
reapirator where TLV limits for Crystalline Silica 
may be exeeeded. 

Other Precaution» • Slippery when wet. 

ateetiOftTXXX 

leapiratory Protection (Speeify Type) - OSHA standard 1910.134 or ANII ZI8.2-1910 apecifieatton. 

Ventilation    • Local Ixhauat     - Aa appropriate 
- Mechanical (general) - Aa appropriate 

Protective filoves • Not Required 
Other Protective Clothing or Iquipment • None 
Work/Hygienic Praetfees - Use good housekeeping prectices. 

tpeeial 
Other 
lye Protection 

None 
None 
Recommended 

The information herein has been compiled from eoureea believed to be reliable and is accurate to 
the beat of our knowledge. However, American Colloid Company cannot give eny guarantees regerding 
information from other sources, and expressly does not make any warrantee, nor assumes any 
liability, for ita uae. 



Common Synonyma 

Benzol 
Benzol« 

Watery »quid Gasoline-like odor 

Floats on water. Rammabl«. irritating vapor is produced. Freezing 
point is 42'F. 

AVOKI contact wim i-qutd and vapor. Keeo peopte away. 
Wear goggles and seH-contamsd breathing apparatus. 
Shut off ignition sources and call Tire depanrnent 
Stop discnarga rf possible. 
Stay upwmd and use water spray to "knock down" vapor. 
Isolate and remove discharged material. 
Notify local health and pollution control agenoes. 

Fire 

Exposure 

Water 
Pollution 

FLAMMABLE. 
Flashback along vapor trail may occur. 
Vapor may «plod« if ignited in an enclosed area. 
w«ar goggles and sett-comamed breathing apparatus. 
Extinguish with dry chemical, loam, or caroon dioxrder— 
Water may ba ineffective on fire. 
Cool exposed containers with water. 

CALL FOR MEDICAL AID. 

VAPOR 
Imtating to eyes, nose and tnroaL  
If inhaled, will causa headache, difficult breathing, or toss of consciousness. 
Move to fresh a». 
it breathing has stooped, give artificial respiration. 
If breathing is difficult, owe oxygen. 

LIQUID 
Imtating to skin and eyes. 
Harmful if swallowed. 
Remove contaminated clothing and shoes. 
Ftusn affected areaa wim ptenry of water. 
IF IN EYES, hold eyehds open and flush with plenty of water. 
IF SWALLOWED and victim is CONSCIOUS, have victim onnk water 

or mrlk. 

S.   FIRE HAZARDS 

Flash Point 12-F C.C. 
Flammable Umlta m Air 1.3%-7.9% 
Fir« Extinguishing Agents: Dry chemical. 

foam, or carbon dioxide 
Fir» Extinguishing Agents Not to be 

Ueed: Water may be ineffective 
Special Hazards of Combuatten 

Product«: Not pertinent 
«.8     Behavior In Fir«: Vapor is heavier than air 

and may travel considerabk« rjstanca to a 
source of ignition and flash back 

6.7     Ignition Temperatur«: 1097*F 
S.I     Electrical Hazard: Class I. Group D 
•.9     Burning Rate: 6.0 mm/min. 
6.10 Adlabattc Flame Temperatur«: 

Data not available 
6.11 Stolchlometrtc AJr to Fuel Ratio: 

Data not available 
6.«   Flame Temperatur«: Data not available 

HARMFUL TO AOUATIC UFE IN VERY LOW CONCENTRATIONS. 
May be dangerous if it enters water intakes. 
Notify local health and wikttte officials. 
Notify operators of nearby water intakes. 

L   RESPONSE TO DISCHARGE 

|Sat Response Methods Handbook) 
Issue wamog-t»gri nammaWrty 

Restrict access 

3.   CHEMICAL DESIGNATIONS 

3.1   CO Cornpa»b«rty Claea: Aromatic 
Hydrocarbon 

12   Formula: C.H. 
U   IMO/UN Designation: 3.2/1114 
3.4   DOT ID No.'1114 
15   CAS Registry Noj 71-43-2 

2.   LABa 

2.1   Category: Flammable H 
XI   Class: 3 

4.   OBSERVABLE CHARACTERISTICS 

4.1   Physical State (as shipped): Liquid 
4J   Color Colorless 
O   Odor: Aromatic rather pleasant aromatic 

odor charactahstic odor 

5.   HEALTH HAZARDS 

5.1     Personal Protective Ecjuipmerrl: Hydrocarbon vapor canister, supplied air or a hose mask: 
rryorocart»n<nso>uble rubber or plastic gloves: chemical goggles or lace splash shield: 
trydrocarborMnsolubl« apron such ss neopr«n«. 

SJ    SyrriploriYa Fortowtng Eapoeur«: Dizziness, excitation, pallor, followed by flushing, weakness. 
headache, breathlessness. chest rwistriction. Coma and possible desth. 

SJ    Treatment of Exposure: SKIN: Hush with water followed by soap and water remove 
contaminated dothmg and wash skin. EYES: flush with plenty of water until irritation subsides. 
INHALATION: remove from exposure immediately. Call a physician. IF breathing is «regular or 

stopped, start resuscitation, administer oxygen. 

5.4 Threshold Um« Value 10 ppm 
5.5 Short Term Inhalation Unit«: 75 ppm for 30 min. 
5.6 Toatdty by Ingestion: Grade 3: LD.. - SO to 500 mg/kg 
5.7 Law Toiktty: Leukemia 
SJ     Vapor (Gaa) Irrrtant Characlertstlcs: II present in high concentrations, vapors may cause 

•nation of «yes or respiratory system. The effect is temporary. 
U     Liquid or Solid Irritant Characteristic* Minimum hazard. II spilled on clothing and allowed to 

remain, may cause smarting and redderxng of the skin. 

5.10 Odor Threshold: 4.68 ppm 
5.11 IOLH Value: 2.000 ppm 

7.   CHEMICAL REACTIVITY 

7.1 Reactivity With Water No reaction 
7.2 Reactivity with Common Material«: No 

reaction 
7.3 Stability During Transport: Stable 
7.4 Neutralizing Agents for Adds and 

Cauatlca: Not pertinent 
7.5 Polymerization: Not pertinent 
7.6 Inhibitor of Polymerization: 

Not pertinent 
7.7 Molar Ratio (Reactant to 

Product): Data not available 
7.8 Reactivity Group: 32 

10.   HAZARD ASSESSMENT CODE 

(Se« Hazard Assessment Handbook) 

A-T-U-V-W 

1L   HAZARD CLASSIFICATIONS 

11.1 Coda of Federal Reguiattone: 
Flammable Ijqtxd 

11.2 NAS Hazard Rating for Bulk Water 
Tranaportation: 

Category Rating 

Fire... 
Health 

Vapor Irritant... 
Liquid or Solid Irritant... 

Poisons  
Water Pokitoon 

Human Toxiaty  
Aquatic Toxiaty.... 

■ Aesthetic Effect- 
Reactivity 

Other Chenvcals.. 
Water  
Sell Reaction... 

11J   NFPA Hazard Claaaifleation: 
Category CUaaificatlon 

Health Hazard (Blue)    2 
Flammability (Red) _ 3 

.   Reactivity fYallow)  0 

1   WATER POLLUTION 

6.1   Aquatic Toxlcrty: 
5 ppm/6 hr/rrwrinow/lathal/rjistilled 
water 
20 ppm/24 hr/sunfish/TL./tap water 

U   Waterfowl ToxKtty: Dau not available 
5.3 E»ok>g>cal Oxygen Demand (BOD): 

1.2 tb/ro. 10 days 
6.4 Food Chain Concentration Potential: 

Nona 

9.   SHIPPING INFORMATION 

9.1   Grades ol Purity: 
Industrial pure  _99 + % 
Thioptww.fr««  _99 + % 
Nitration             99 + * 

Industrial 90%  -85 +% 
Reagent           _99 + * 

9.2 Storage Temperatur«: Op«n 
9.3 IrMTt Atmosphere: No roqurernent 
9.4 Venting: Pressure-vacuum 

1Z   PHYSICAL AND CHEMICAL PROPERTIES 

12.1     Physical State et WC and 1 arm: 
Liquid 

12J     Molecular Weight 78.11 
12J    Boning Point at 1 amc 

176-F . 80.1-C » 353.3-K 
12.4 Freezing Point 

42.0'F . 5.5-C . 278.7-ir. 
12.5 Critical Temperature: 

552.0-F - 288.9-C - 562-fK 
12.6 Critical Preaeur«: 

710 psia - 46.3 atm - 4.89 MN/m1 

12.7 Specific Gravity: 
0.879 at 20'C (Bquxfl 

12.8 Uquld Surface Tenarorc 
28.9 dynes/cm - 0.0289 N/m at 20'C 

12.9 Liquid Wafer Interfadal Tension: 
35.0 dynes/cm « 0.035 N/m at 20'C 

12.10 Vapor (Gae) SpeeHIc Gravity: 2.7 
12.11 Ratio ol Specific H«ata of Vapor (Gast 

1.061 
12.12 Latent Heet of Vaporization: 

169 Btu/tb • »4.1 cal/g • 
3.94 X 10' J/kg 

12.13 H«at of Combua«orc—17.460 Btu/tb 
_ —9698 cal/g « —406.0 X 10» J/kg 

12.14 Heat of rj««>mpoarbon: Not pertinent 
12.15 H«at of Solution: Not pertinent 
12.16 Hut ol Polymerization: Not p«rtin«nt 
12J5   Heat of Fusion: 30.45 cal/g 
12Jr8   Umrttng Value: Data not available 
12J7   Held Vapor Pressure: 3.22 psie 

NOTES 
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BNZ BENZENE 

12.17 
SATURATED LIQUID DENSITY 

Temperature 
(degrees F) 

55 
60 
65 
70 
75 
80 
85 
90 
95 

100 
105 
110 
115 
120 
125 
130 
135 
140 
145 
150 
155 
160 
165 
170 
175 

Pounds per cubic 
foot 

55.330 
55.140 
54.960 
54.770 
54.580 
54.400 
54.210 
54.030 
53.840 
53.660 
53.470 
53.290 
53.100 
52.920 
52.730 
52.540 
52.360 
52.170 
51.990 
51.800 
51.620 
51.430 
51.250 
51.060 
50.870 

12.18 
LIQUID HEAT CAPACITY 

Temperature 
(degrees F) 

45 
50 
55 
60 
65 
70 
75 
80 
85 
90 
95 

100 

British thermal unit 
per pound-F 

.394 

.396 

.398 

.400 

.403 

.405 

.407 

.409 

.411 
\4"14 

.416 

.418 

12.19 
LIQUID THERMAL CONDUCTIVITY 

Temperature 
(degrees F) 

75 
80 
85 
90 
95 

100 
105 
110 
115 
120 
125 
130 
135 
140 
145 
150 
155 
160 
165 
170 

British thermal 
unit-inch per hour- 

square foot-F 

.988 

.981 

.975 

.969 

.962 

.956 

.950 

.944 

.937 

.931 

.925 

.919 

.912 

.906 

.900 

.893 

.887 

.881 

.875 

.868 

12.20 
LIQUID VISCOSITY 

Temperature 
(degrees F) 

55 
60 
65 
70 
75 
80 
85 
90 
95 

100 
105 
110 
115 
120 

Centipoise 

.724 

.693 

.665 

.638 

.612 

.588 

.566 

.544 

.524 

.505 

.487 

.470 

.453 

.438 

12.21 12.22 12.23 12 24 SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY 

Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thermal unit (degrees F) pounds of water (degrees F) inch (degrees F) foot (degrees F) per pound-F 

77.02 .180 50 .881 50 .01258 0 .204 
60 1.171 60 .01639 25 .219 
70 1.535 70 .02109 50 .234 
80 1.989 80 .02681 75 .248 

V 90 2.547 90 .03371 100 .261 
100 3.227 100 .04196 125 .275 
110 4.049 110 .05172 150 .288 
120 5.033 120 .06317 175 .301 
130 6.201 130 .07652 200 .313 
140 7.577 140 .09194 225 .325 
150 9.187 150 .10960 250 .337 
160 11.060 160 .12980 275 .349 
170 13.220 170 .15270 300 .360 
180 15.700 180 .17850 325 .371 
190 18.520 190 .20750 350 .381 
200 21.740 200 .23970 375 .392 
210 25.360 210 .27560 400 

425 
450 
475 
500 
525 
550 
575 
600 

.402 

.412 

.421 

.431 

.440 

.449 

.457 

.465 

.474 



CARBON DISULFIDE CBB 

Common Synonyms 
Carbon bisulfide 

Colorless to yellow Rouen egg to sweet 
odor 

Sinks in water. Flammable, irritating vapor is produced 

Avoid contact with liquid and vapor. Keeo oeoQie away. 
Wear goggles, self-contained breathing apparatus and rubber overclothing 

(including gloves). 
Shut off ignition sources and call tire department. 
Stop discharge ■' possible. 
Stay upwtnd and use water spray to "knock down" vapor. 
Isolate and remove discharged material. 
Notily local health and pollution conirrji agencies. 

Fire 

Exposure 

Water 
Pollution 

FLAMMABLE. 
Flashback along vapor trail may occur. 
Vapor may explode if ignited in an enclosed area. 
Wear goggles, self-contained breathing apparatus, and rubber overclothing 

(including gloves). 
Extinguish with dry chemical or carbon dioxide. 
Water and 'oam may be ineffective on-hre.   ■   -- -— * 
Cool exposed containers with water. 

CALL FOR MEDICAL AIO. 

VAPOR 
Irritating to eyes, nose and throat. 
If inhaled, will cause nausea, vomiting, difficult breathing, or toss of 

consciousness. 
Move to Iresh air. 
it breathing nas stopped, give artificial respiration, 
if breathing is difficult, give oxygen. 

LIQUID 
Will burn skin and eyes. 
Harmful if swallowed. 
Remove contaminated clothing and shoes. 
Flush affected areas with plenty of water 
IF IN EYES, hold eyehds open and flush with plenty of water, 
IF SWALLOWED and victim is CONSCIOUS, have victim dnnk water 

or milk and have victim induce vomiting. 
IF SWALLOWED and victim 15 UNCONSCIOUS OR HAVING 

CONVULSIONS, do nothing except keep victim warm. 

HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS. 
May be dangerous it it enters water intakes. 
NoWy local health and witdtife officials. 
Notify operators of nearby water intakes. 

1.   RESPONSE TO DISCHARGE 

(See Response Methods Handbook) 

Issue warning-high flammabihty 
Restrict access 
Evacuate area 

1    CHEMICAL DESIGNATIONS 

3.1 CG Compatibility Class: Carbon disuifide 
3.2 Formula: CSi 
34   1MO/UN Designation: 3.1/1131 
3.4 DOT ID No.: 1131 
3.5 CAS Registry NOJ 75-15-0 

2.    LABEL 

2.1   Category: Flammable li 
13.   Class: 3 

4.    OBSERVABLE CHARACTERISTICS 

Physical State (as shipped): Liquid 
Colon Colorless 
Odor Faint sweetish; disagreeable: 

offensive. Hte that of decaying cabbage 

1 
1 
I 

5.4 
5.5 

5.6 
5.7 

1   HEALTH HAZARDS 

Personal Protective Equipment Only approved self-contained breathing mask with full face is 
recommended H the vapor concentration exceeds 2% by volume or is unknown, supptied-air 
respiratory equipment of appropriate design with fulf face masks should be used by aft persons 
entering contaminated area. Masks should be used only for emergency situations and should be 
located accordingly. Almost any type ol industrial clothing is satisfactory. Splashes of small 
quanity are not harmful to fabrics, and evaporation from dothmg is quite rapid. Clothing should, 
however, be removed and the skin washed with water. Goggles should be used when there is 
any danger of CS* splashes or spray. 

Symptoms Following Exposure: ACUTE EXPOSURE: mud to moderate irritation of skin. eyes, 
and mucous membranes from liquid or concentrated vapors: headache, garlicky breath, nausea, 
vomitmg. diarrhea (even after vapor exposures), and occasionalty abdominal pa«: *•■•» P^M. 

palpitations: fatigue, weakness in the legs, unsteady gaiL vertigo: mania, hallucinations of sight. 
hearing, taste, and smeO in acute, massive vapor exposures: central nervous depression with 
respiratory paralysis: death may occur during coma or after a convulsion. 

Treatment of Exposure:  INHALATION: remove victim promptly from contamnated area. 
Administer oxygen and artificial respiration il needed. SKIN CONTACT: wash affected areas with 
copious quantities of water. INGESTION: induce vomiting and follow with gaslnc lavage and 

saline cathartics. 
Threshold Unit Value:   10 pom 
Short Term Inhalation Limits:  200 ppm for 10 rrwwles. 100 ppm lor 30 minutes and 50 ppm for 

60 minutes. 
Toxfcity by Ingestion:  Grade 2; rat L0»      0.1 - 0.99 g/kg 
Late Toxidty:  Non-specific liver cell damage in rats; higher incidence of upper respiratory disease 

in humans 
Vapor (Gas) Irritant Characteristics: Vapors cause moderate irritation such that personnel will 

find high concentrations unplesant. The effect is temporary. 

(Continued) 

6.   FIRE HAZARDS 10.   HAZARD ASSESSMENT CODE 

6.1     Flash Point —22'F C.C. (See Hazard Assessment Handbook) 

6.2     Flammable Limits In Air 1.3%-50% A-X-Y 
6.3     Fire Extinguishing Agents: Dry chemical. 

carbon dioxide, or foam. 
6.4     Fire Extinguishing Agents Not to be 

Used: Water may be ineffective on fire. 11.   HAZARD CLASSIFICATIONS 
6.5     Special Hazards of Combustion 

Products: Toxic gases are generated: 11.1 Code of Federal Regulations: 

wear self-contained breathing apparatus. Flammable liquid 

6.6     Behavior in Fire: Not pertinent 11 a NAS Hazard Rating for Bulk Water 

6.7     Ignition Temperature: 212'F 
6.8     Electrical Hazard: Contact of the liquid or 

vapor with the surface of a lighted electric 
light bulb could result in ignition. 

6.9     Burning Rate: 2.7 mm/mm. 
6.10   Adiabattc Flame Temperature: 

Oata not available 
Water Poiution 

Human Toxioty     1 

(Continued) Aquatic Toxicity    2 

7.   CHEMICAL REACTIVITY Reactivity 

7.1    Reactivity With Water: No reaction 
Water    0   ' 
Self Reaction    0 

7.2   Reactivity with Common Materials: No 

7.3   Stability During Transport Stable 
7.4   Neutralizing Agents for Acids and 

Health Hazard (Slue)    2 
Caustics: Not pertinent 

7.5 Polymerization: Not pertinent 
7.6 Inhibitor ol Polymerization: 

Flammability (Red!    3 
Reactivity (Yeltow)    0 

Not pertinent 
7.7   Molar Ratio (Reactant to 1 

Product): Oata not available I 

7.8   Reactivity Group: 38 1 

12. PHYSICAL AND CHEMICAL PROPERTIES 

12.1 Physical State at 15'C and 1 atm: 
Liquid 

1£2 Molecular Weight 76.14 

12J Boiling Point at 1 atm: 
115-F - 46.TC * 319.5-K 

12.4 Freezing Point                                               ; 
—168.9*F  .- — 111.6'C -   161.6'K           ■' 

1   WATER POLLUTION 12.5 Critical Temperature: 

8.1   Aquatic Toxidty: 523*F a 273*C -■ 546*K 

35 ppm/48 hr/mosquito ftsh/TL_/fresh 12.6 Critical Pressure: 
water 1100 psia = 76 atm  ^ 7.7 MN/m=           ; 

L2   Waterfowl Toxlcfty: Oata not available 12.7 Specific Gravity:                                             j 
8X3   Biological Oxygen Demand (BOD): 1.26al20-C'liqud) 

Data not available 12.8 Liquid Surface Tension:                                j 
8,4   Food Chain Concentration Potential: 32 dynes/cm - .032 N/m at 20*C           i 

None 12.9 Liquid Water Interfadat Tension:                 j 
48.4 dynes/cm - .0484 N/m at 20"C      | 

12.10 Vapor (Gas) Specific Gravity: 2.6                 j 
12.11 Ratio of Specific Heats of Vapor (Gast      j 

1.292                                                          j 
12.12 Latent Heat of Vaporization: 

153 Btu/ib - 85cai/g -■                       j 
3.559 X 101 J/kg                                        j 

12.13 Heat of Combustion: —5814 Btu/ib             { 

12.14 
• -3230 cat/g -- —135.2 X 10' J/kg    j 

Heat of Decomposition: Not pertinent 
9.   SHIPPING INFORMATION 

12.15 Heat of Solution: Not pertinent 
t.1   Grades of Purity: Commercial: technical; 12.16 Heat of Polymerization: Not pertinent 

USP 12^25 Heat of Fusion: 13.80 cal/g 
9.2   Storage Temperature: Ambient 12.26 Limiting Value: Data not available 
tJ   Inert Atmosphere: Inerted 12.27 Reld Vapor Pressure: 10.3 psia 
9.4   Venting: Pressure-vacuum 

1   HEALTH HA CARDS (Continued) 

5.9     Liquid or Solid Irritant Characteristics: Ca uses smarting of the skin and first-degree burns on 
short exposure and may cause secondary Dums on long exposure. 

5.10   Odor Threshold: 0.21 ppm 
5.11    IDLH Value:  500 ppm 

6.   FIRE HAU RDS (Continued) 

6.11   Stoiehlometric Air to Fuel Ratio: Oata not available 

6.12   Flame Temperature: Data not available 
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CBB 1 CARBON DISULFIDE I 
12.17 

SATURATED LIQUID DENSITY 
12.18 

LIQUID HEAT CAPACITY 
12.19 

LIQUID THERMAL CONDUCTIVITY 
12.20 

LIQUID VISCOSITY 

Temperature 
(degrees F) 

Pounds per cubic 
foot 

Temperature 
(degrees F) 

British thermal unit 
per pound-F 

Temperature 
(degrees F) 

British thermal 
unit-inch per hour- 

square foot-F 

Temperature 
(degrees F) 

Centipoise 

—30 
—20 
—10 

0 
10 
20 
30 
40 
50 
60 
70 
80 
90 

100 
110 

83.719 
83.240 
82.750 
82.270 
81.780 
81.299 
80.809 
80.320 
79.841 
79.349 
78.870 
78.379 
77.900 
77.410 
76.929 

—110 
—100 
—90 
—80 
—70 
—60 
—50 
—40 
-30 
—20 
—10 

0 
10 
20 
30 
40 
50 
60 
70 
80 
90 

100 
110 

.219 

.220 

.221 

.223 

.224 

.225 

.226 

.227 

.228 

.229 

.230 
-.231 

.233 

.234 

.235 

.236 

.237 

.238 

.239 

.240 

.241 

.243 

.244 

—110 
—100 
—90 
—80 
—70 
—60 
—50 
—40 
—30 
—20 
—10 

0 
10 
20 
30 
40 
50 
60 

1.030 
1.021 
1.012 
1.003 

.994 

.985 

.976 

.967 

.958 

.950 

.941 

.932 

.923 

.914 

.905 

.896 

.887 

.878 

35 
40 
45 
50 
55 
60 
65 
70 
75 
80 
85 
90 
95 

100 
105 
110 

.421 

.412 

.403 

.395 

.387 

.379 

.371 

.364 

.357 

.351 

.344 

.338 

.332 

.326 

.321 

.315 

12.21 12.22 12.23 12.24 
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY 

Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature        British t lermal unit 
(degrees F) pounds of water (degrees F) inch (degrees F) foot (degrees F)               per Dound-F 

I 15 1.595 15 .02383 0 110 
N 20 1.821 20 .02693 20 112 
S 25 2.074 25 .03036 40 113 
O 30 2.356 30 .03413 60 115 
L 35 2.670 35 .03828 80 116 
U 40 3.017 40 .04283 100 118 
B 45 3.402 45 .04781 120 119 
L 50 3.826 50 .05325 140 120 
E 55 4.294 55 .05918 160 122 

60 4.808 60 .06562 180 123 
65 5.372 65 .07263 200 124 
70 5.990 70 .08021 220 125 
75 6.665 75 .08842 240 127 
80 7.402 80 .09728 260 128 
85 8.204 85 .10680 280 129 
90 9.076 90 .11710 300 130 
95 10.020 95 .12820 320 131 

100 11.050 100 .14000 340 132 
105 12.160 105 .15270 360 133 
110 13.360 110 .16630 380 134 
115 14.650 115 .18080 400 135 
120 16.040 120 .19630 420 136 
125 17.540 125 .21280 440 136 
130 19.150 130 .23030 
135 20.870 135 .24900 
140 22.720 140 .26880 

I 
I 
I 



Common Synonyms 

Tnchioromethane 

Watery liquid 

Sinks in water. Irritating vapor is produced. 

Avoid contact wttn liquid and vapor. Stay upwmd. 
Wear goggles and setf-contained breathing apparatus. 
Stop discharge >( possible. Keep people away. 
Notify local health and pollution control agencies. 

Fire 

Exposure 

Water 
Pollution 

Not flammable. 
POISONOUS AND IRRITATING GASES ARE PRODUCED WHEN HEATED. 
Wear goggles and sett-comained breathing apparatus. 

CALL FOR MEDICAL AIO. 

VAPOR 
Irritating to eyes, nose and throat. 
if inhaled. wiH cause headache, nausea, dizziness, or toss of consciousness. 
Move to fresh air. 
it breathing has stopped, give artificial respiration. 
if breathing is difficult, give oxygen. 

LIQUID 
Imtatmg to skin and eyes. 
Harmful if swallowed. 
Remove contaminated doming. 
Flush affected areas with plenty of water. 
IF IN EYES, hotd eyeWs open and flush with plenty ot water. 
IF SWALLOWED and victim is CONSCIOUS, have victim dnnk water 

or milk and have victim induce vomiting. 
IF SWALLOWED and victim is UNCONSCIOUS AND HAVING 

CONVULSIONS, do notfung except keep victim warm. 

Effect of low concentrations on aquatic life is unknown. 
May be dangerous rf it enters water intakes. 
Notify focal health and poHulion control officials. 
Notify operators of nearby water «takes. 

L   RESPONSE TO DISCHARGE 

(See Response Methods Handbook) 

Issue warning-air contaminant 
Restrict access 
Should be removed 

1   CHEMICAL DESIGNATIONS 

3.1   CG CompatfbMty Class: Halogenated 
hydrocarbon 

3JZ   Formula: CHQ> 
X3   WO/UN Designation: 9.0/1868 
3.4   DOT ID No--1888 
XS   CAS Registry NOJ 67-66-3 

2.   LABEL 

2.1   Category: None 
12   Class: Not pertinent 

4.   OBSERVABLE CHARACTERISTICS 

4.1 Physical State (aa shipped): Liquid 
4.2 Colon Colorless 
O   Odor Pleasant, sweet; ethereal 

5.   HEALTH HA2AR0S 

5.1     Personal Protective Equipment Chemical goggles, SO pom to 2%; suitable fuH-facs gas mask. 
Above 2%; suitable sell-contained system. 

U    Symptoms Following Exposure: Headache, nausea, doziness, drunkenness, narcosis. 
SJ     Treatment of Exposure:  INHALATION: rf W effects develop, get victim to fresh air. keep him 

warm and quid and get medical attention. H breathing stops, start artificial respiration. 
INGESTION: induce vomiting and get medical attention. No known antidote; treat symptoms. 
EYES: flush with plenty of water for at least 15 minutes and get medical attention. SKIN: wash 
with soap and water, remove contaminated clothing and free of chemical. 

14    Threshold Unit Value  10 pom 
LS    Short Term Inhalation Limits: SO ppm for 10 mirt 
5.«    Toiletty by Ingestion: Grade 2; LO™ - 0.5 to 5 g/kg 
5.7     Late Toxlctty: None 
U     Vapor (Gas) Irritant Charaetertsoes: Vapors cause moderate irritation such that personnel will 

find tvgh concentrations unpleasanL The effect is temporary. 
5.6     Liquid or SoHd Irritant Characteristics: Minimum hazard. If spilled on clothing and allowed to 

remain, may cause smarting and redderxng of the skin. 
5.10 Odor Threshold: 205-307 ppm 
5.11 lOLMVakir.  1.000 ppm 

6.   FIRE HAZARDS 

6.1 Flash Point: Not flammable 
6.2 Flammable Umlta In Aln Not flammable 
6.3 Fire Extinguishing Agents: Not pertinent 
6.4 Fire Extinguishing Agents Not to be 

Used: Not pertinent 
6.5 Special Hazards of Combustion 

Products: Poisonous and irritating gases 
are produced when heated. 

6.6 Behavior In Fire: Decomposes, producing 
toxic gases 

6.7 Ignition Temperature: Not flammable 
6.8 Electrical Hazard: Not pertinent 
6.9 Burning Rate: Not flammable 
6.10 AdlabaWc Flame Temperature: 

Data not available 
6.11 Stoichiometric Ak to Fuel Ratio: 

Data not available 
6.12 Flame Temperature: Data not available 

7.   CHEMICAL REACTIVITY 

7.1 Reactivity With Water No reaction 
7.2 Reactivity with Common Materials: No 

reaction 
7.3 Stability During Transport: Stable 
7.4 Neutralizing Agents tor Adds and 

Caustics: Not pertinent 
7.5 Polymerization: Not pertinent 
7.6 Inhibitor of Polymerization: 

Not pertinent 
7.7 Molar Ratio (Reactant to 

Product): Data not available 
7.8 Reactivity Group: 36 

I   WATER POLLUTION 

6.1   Aquatic Toxlctty: Data not available 
a\2   Waterfowl Toxlctty: Data not available 
SJ   Biological Oxygen Demand (BOD): 

None 
6.4   Food Cham Concentration Potential: 

None 

9.   SHIPPING INFORMATION 

8.1 Grades of Purity: Technical. USP 
9.2 Storage Temperature: Ambient 
tJ   bwrt Atmosphere: No requirement 
8.4   Venting: Open 

10.   HAZARD ASSESSMENT CODE 

(See Hazard Assessment Handbook) 

A-X 

II.   HAZARD CLASSIFICATIONS 

11.1 Code of Federal Regulations: 
ORM-A 

11.2 NAS Hazard Rating for Sulk Water 
Transportation: 

Category Rating 
Fire _   -■■    1 
Health 

Vapor tmtant      2 
Liquid or Sold imtant... 
Poisons - -  

Water Potut«on 
Human Tonoty  
Aquatic Tomaty  
Aesthetic Effect   

Reactivity 
Other Chemcatt   1 
Water      0 
Self Reaction —  0 

11.3   NFPA Hazard ClaseifieaUon: 
Category Classification 

Health Hazard (SWI —  2 
RammaWity (Red)—   0 
Reactivity (Yellow)   0 

12.   PHYSICAL AND CHEMICAL PROPERTIES 

12.1     Physical State at 15*C and 1 atm: 
Liquid 

IZ2     Molecular Weight "9.39 
12J     BoiHng Point at 1 aim: 

142*F » 61.2-C * 334.4-K 
12.4     Freezing Point 

-42.3'F - —63.5-C - 209.7-K 
12J     Critical Temperature: 

506-F = 263.2-C = 536.4'K 
12.6 Critical Pressure: 

790 psia = 5* atm « 5.5 MN/m1 

12.7 Specific Gravity: 
1.49 at 20*C fkqwd) 

12J     Liquid Surface Tension: 
27.1 dynes/cm > 0.0271 N/m at 20-C 

111     liquid Water Interfacial Tension: 
32.8 dynes/cm = 0.0328 N/m at 20*C 

12.10 Vapor (Gas) Specmc Gravity: 4.1 
12.11 Ratio of Specmc Heats of Vapor (Gas): 

1.146 
12.12 Latent Heat of Vaporization: 

106.7 Btu'R) * 59.3 cal/g - 
2.463 X 10* J/kg 

12.13 Heat of Combustion: Not pertinent 
12.14 Heat of Decomposition: Not pertinent 
12.15 Heat of Solution: Not pertinent 
12.16 Heat of Polymerization: Not pertinent 
12^25   Heat of Fusion: 17.62 cai/g 
12^26   Uniting Value: Data not available 
12JI7   Retd Vapor Pressure: 6.39 psia 

NOTES 
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CRF CHLOROFORM 

12.17 
SATURATED LIQUID DENSITY 

12.18 
LIQUID HEAT CAPACITY 

12.19 
LIQUID THERMAL CONDUCTIVITY 

12.20 
LIQUID VISCOSITY 

Temperature 
(degrees F) 

Pounds per cubic 
foot 

Temperature 
(degrees F) 

British thermal unit 
per pound-F 

Temperature 
(degrees F) 

British thermal 
unit-inch per hour- 

square foot-F 
Temperature 
(degrees F) Centipoise 

—50 100.799 0 .216 —70 .938 0 .847 
—40 100.200 10 .217 —60 .929 10 .791 
—30 99.549 20 .219 —50 .920 20 .741 
—20 98.910 30 .221 —40 .911 30 .697 
—10 98.259 40 .222 —30 .902 40 .656 

0 97.610 50 .224 —20 .893 50 .620 
10 96.950 60 .226 —10 .884 60 .586 
20 96.299 70 .227 0 .875 70 .556 
30 95.639 80 -.229 10 .866 80 .528 
40 94.980 90 .231 20 .857 90 .503 
50 94.320 100 .232 30 .848 100 .479 
60 93.650 110 .234 40 .839 110 .458 
70 92.990 120 .236 50 .830 120 .438 
80 92.320 130 .237 60 .821 130 .420 
90 91.650 140 .239 70 .812 140 .403 

100 90.980 80 .804 
110 90.309 90 .795 
120 89.629 100 .786 
130 88.950 110 .777 
140 88.270 120 

130 
140 

.768 

.759 

.750 

1 
SOLUBILITY 

2J1 
IN WATER 

12.22 
SATURATED VAPOR PRESSURE 

12^3 
SATURATED VAPOR DENSITY 

12.24 
IDEAL GAS HEAT CAPACITY 

Temperature 
(degrees F) 

Pounds per 100 
pounds of water 

Temperature 
(degrees F) 

Pounds per square 
inch 

Temperature 
(degrees F) 

Pounds per cubic 
foot 

Temperature 
(degrees F) 

British thermal unit 
per pound-F 

77.02 .800 —30 .150 .  —30 .00387 0 .123 
—20 .217 —20 .00548 25 .126 
—10 .309 —10 .00763 50 .129 

0 .433 0 .01047 75 .131 
10 .598 10 .01417 100 .134 
20 .816 20 .01892 125 .137 
30 1.099 30 .02496 150 .139 
40 1.462 40 .03255 175 .142 
50 1.924 50 .04198 200 .144 
60 2.505 60 .05361 225 .146 
70 3.229 70 .06781 250 .148 
80 4.124 80 .08499 275 .150 
90 5.220 90 .10560 300 .152 

100 6.551 100 .13020 325 .154 
110 8.157 110 .15930 350 .156 
120 10.080 120 .19340 375 

400 
425 
450 
475 
500 

.158 

.160 

.161 

.162 

.164 

.165 
525 
550 
575 
600 

.166 

.167 

.168 

.169 



ETHYLBENZENE ETB 

Common Synonym« 

Ptionytothone 
EB. 

Coiorlees 
odor 

LkaJd 

Floss on mw. Flammabi«, limiting vapor la produced 

Avwt contact with «quid and vaoor. Kaap people away. _. ^j_ 
Waar goggtea. aotf-comainad breathing apparatus, and rubber overciotixng 

(Including glcvM). 
Shut off ignrtton sources and cal lira dapartrnent 
Stop cocnarge if posata«. 
Stay upwind and uaa watar spray to "knock down' vapor, 
laoiara and remove dacharged matanal. 
Notify local health and pollution control egencios. __^—. 

Fire 

Exposure 

Water 
Pollution 

FLAMMABLE. 
Flashback along vapor tral may occur. 
Vapor may explode if ignited in an enctaaed 
Wear goggles, leitoontarned breathing 

(inducing gloves). —■ ~ 
Extinguish with dry chemical, foam, a 
Water may be ineffective on fire. 
Cool " 

CALL FOP MEDICAL AID. 

VAPOR 
Irritating to eyas, nose and throat 
If Inhaled, ww causa ozones» or «Teuft breathing. 
Move to fresh air. 
If breathing has stopped, give artificial reaptratJon. 
H breathing • drffleurt, give oxygen. 

UOUID 
W» bum sWn and eyas 
Harmful If «»allowed. 
Remove contaminated dothing and shoes 
Flush affected areas with plenty of water. 
IF IN EYES, hold eyeUda open and flush with plenty of water. 
IF SWALLOWED and victim ü CONSCIOUS, have victim drink < 

DO NOT INDUCE VOMITING. 

HAHMFUL TO AOUATC UFE IN VERY LOW CONCENTRATIONS. 
Fouling to shoreline. 
May be dangerous if a enters watar makes 
Notify local health and wikfrfe officials. 
Notify operators of r    ^     ~      "-*-" 

L   InSTONSI TO DISCHARGE 

(Saal 
Machsnicsl cuntainment 
Should be removed 
Chemical and phyaical t/eetmsrrl 

1   CHEMICAL DESIGNATIONS 

1.1   CQ Cuinuaooty aase Aromatic 
hydrocarbon 

12 Formuta: CHiCHtCH. 
13 «O/UN DeokjnaBon: 3.3/1175 
14 DOT» Nu 1175 
M  CAS RaoJatry Noj 1CXM1-« 

Z   LABEL 

2.1   Category: Flammabt« squid 

4.   0BSERVA8U CHARACTERISTICS 

4.1   Prryeleal State (a 
4J  Colon Cotolaaa 
«J  Odor Aromatic 

S.   HEALTH HAZAROS 

11 Pareonel Protective Equipment Salf-contsrtcl breathing apparatus: safety goggles. 
12 Symptome Fosowtng Exposure: Inhalation may causa Irritation of nose, dbatnaaa, dapraealon. 

Moderate inflation of eye with oomeel Injury possWe. krttatse eldn arid may eauee bestem. 
U    Traetment of Expoaura: INHALATION: if 1 effects occur, remove victim to treeh air. kaap him 

warm and quiet and get medcal help promptly; if breelnlng elope, give artificial reepfratlon. 
INGESTION: Induce vomiting only upon phyHdan'a approval; material In ksig may cauae 
charrscal pnaumonsla. SKIN AND EYES: promptly flush with plenty of wet» (15 mh. for eyes) 
end get meofcal attention; remove and wash cwitairxrioted doming before roues 

14 Threshold Urn* Value: 100 ppm 
15 Short Term Inhalation Limits: 200 ppm tor 30 nan. 
U    ToxfcKy by Inosetlon: Grade 2: LOu - 0.5 to 5 g/kg (tat) 
17    Late Tosktty: Data not evalabte 
M    Vapor (Gee) fcrftant Charsclarisoca: Vapors causa moderate Inflation such that personnel wi 

tod high uunuenuatluna unpleasant The enact is temporary. 
U    Uq^orSoUlrrnaartCharacteifettct: Csusae smarting of the akin and Ikst-degree bums on 

abort exposure; may causa secondary bums on long exposure. 
110 OoxvThfeehold: 140 ppm 
111 BXH Value: 2,000 ppm 

19 
110 

s.   FIRE HAZAROS 

Rash Posit MT O.CX: 50*F CC 
Flammable Umlts In Aln 1.0%*7% 
Fire Extsigjaahing Agents: Foam (most 

affective), watar fog, carbon dknide or 
dry chemical. 

Rre Extlrvx^nlng Agents Not to be 
Used: Not pertinent 

SpaeW Hazard« of Combustion 
Products: Irritating vapors are generated 
when heated. 

Behavior In Fire: Vapor la heavier then air 
and may travel eorsxdorable dbtance to 
the source of Ignition and flash back. 

kjnlDon Temperature: 860*F 
Electrical Hazard: Not pertinent 
Burning Rate: 5.8 mm/mirt 

(Continutd) 

Data Not Available 

7.   CHEMICAL REACTIvmr 

7.1 ReectMty With Water No reeetion 
7.2 Reactivity with Common Malarial«- No 

reaction 
7J   StabBty During Transport Stable 
7.4   NeutraJbdng Agents for Acids and 

Caustics: Not pertinent 
715   PotymartxafJon; Not pertinent 
7.8   Inhibitor of PulyiimUatton. 

Not partinant 
7.7 Molar Rabo (Raactant to 

Product): Data Not Avelalxe 
7.8 RaacfMty Oroupc 32 

I   WATER POLLUTION 

11 Aquatic Toxtdty: 
29 ppm/98 l»/l*iagaVTl_/frash was 

12 Waterfowl Toxfcity-. Data not avaiabu 
13 Biological Oxygen Demand (BOO): 

28% (thaor.), 5 days 
14 Food Chain Concentration Potential: 

1   SHIPPING INFORMATION 

11 Oredee of Purity: Raeearrh gredr 
fM.M%; pure grade: 09.5%; tecrsxeal 
grade: «9.0* 

12 Storage Temperature: Arrsxent 
13 Inert Atmoephera: No reouremont 
M   Venting: Open (flame arrester) or 

10.   HAZARD ASSESSMENT CODE 

(See Hazard Asseeoment handbook) 

A-T-U 

lL   HAZAR0 CLASSIFICATIONS 

11.1 Code of Federal Regutatfona: 
Flarnrnabie Equd 

11.2 MAS Hazard Rating for Buk Water 
Tranaportatlorc 

Category Rating 
Fire- 
Health 

Vapor Irritant- 
liquid or SoU Irritant. 

Water Position 
tHurnan Tonoty«. 
Aquatic Toxxjty- 
Aesthetic Effect-. 

Reactivity 
Other Cravnicafa _ 
Watar  
S*W RtMCÖOfl—. 

NFPA Hazard Cleeemialkin. 
Category 

Health Hazard (Blue) 
BammabiSty (Rad)- 
Rssctrvity (Yellow) _ 

12.   PHTS1CAL AND CHEMICAL PROPERTIES 

12.1    Physic* state at 1PC and 1 atme 

122 
113 

114 

115 

119 

117 

111 

lit 

1210 

1111 

1212 

1213 

1214 
1215 
1219 
1225 
1229 
1227 

Molecular Weight: 108.17 
Solang Point at 1 aim: 

277.2T - 138XC - 409.4'K 
FrMoTJng Point. 

—139T - —9ffC - 178'K 
CflUct*J TcnspWattunc 

851.0T - 343.9-C - 817.1T< 
CrlBcal Prmirxe 

523 peat - 35.8 atm - 3.81 MN/m* 
Sp#ctnC Grivttyi 

a»87 at 20X (Iqud) 
Liquid Surface Tension: 

29.2 dynea/cm - 10292 N/m at 20*C 

35.48 dynes/cm - 103548 N/m at 
20-C 

Vapor (Gaa) Specrfle Gravity: 
NOt peKWaaxTlt 

Raao of Specific Hosts of Vapor (Gaaz 
1.071 

Latent Heet of Va|WMliab*oit 
144 Btu/b - 80.1 cat/g - 
135 X 10" J/kg 

Heat of Combustion: —17.780 Btu/rb 
- —9877 cal/g - —413.5 X 10' J/xg 

Heat of Doccfflaoeltlon: Not pertinent 
Heat of Solution: Not partinant 
Heat of Polymerization: Not pertinent 
Heat of Fuakxr Data Not Avaaabte 
Urratlng Valus: Osts Not Avaieble 
Raid Vapor Piaeauta, 0.4 pea 

1   FIRE HAZAROS (Cortmiad) 

111 Stxxchtometnc Air to Fuel Ratte: Data Not Avalstx« 
112 Flam« Temperature: Data Not Avalabla 
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12.17 12.18 12.19 12.20 
SATURATED LIQUID DENSITY LIQUID HEAT CAPACITY LIQUID THERMAL CONDUCTIVITY LIQUID VISCOSITY 

Temperature Pounds per cubic Temperature British thermal unit Temperature British thermal 
unit-inch per hour- 

square foot-F 

Temperature Centi poise (degrees F) foot (degrees F) per pound-F (degrees F) (degrees F) 

40 54.990 40 .402 —90 1.065 40 .835 
50 54.680 50 .404 —80 1.056 50 .774 
60 54.370 60 .407 —70 1.047 60 .719 
70 54.060 70 .409 —60 1.037 70 .670 
80 53.750 80 .412 —50 1.028 80 .626 
SO 53.430 90 .414 —40 1.018 90 .586 

100 53.120 100 .417 —30 1.009 100 .550 
110 52.810 110 .419 —20 1.000 110 .518 
120 52.500 120 •         '321 "      —10 .990 120 .488 
130 52.190 130 .424 0 .981 130 .461 
140 51.870 140 .426 10 .971 140 .436 
150 51.560 150 .429 20 .962 150 .414 
160 51.250 160 .431 30 .953 160 .393 
170 50.940 170 .434 40 .943 170 .374 
180 50.620 180 .436 50 .934 180 .356 
190 50.310 190 .439 60 .924 190 .340 
200 50.000 200 .441 70 .915 200 .325 
210 49.690 210 .443 80 

90 
100 
110 
120 
130 
140 
150 
160 

.906 

.896 

.887 

.877 

.868 

.859 

.849 

.840 

.830 

210 .311 

12.21 
SOLUBILITY IN WATER 

12.22 
SATURATED VAPOR PRESSURE 

12-23 
SATURATED VAPOR DENSITY 

12.24 
IDEAL GAS HEAT CAPACITY 

Temperature 
(degrees F) 

Pounds per 100 
pounds of water 

Temperature 
(degrees F) 

Pounds per square 
inch 

Temperature 
(degrees F) 

Pounds per cubic 
foot 

Temperature 
(degrees F) 

British thermal unit 
per pound-F 

68.02 .020 80 .202 80 .00370 —400 —.007 
100 .370 100 .00654 —350 .026 
120 .644 120 .01099 —300 .060 
140 1.071 140 .01767 —250 .093 
160 1.713 160 .02734 —200 .125 
180 2.643 180 .04087 —150 .157 
200 3.953 200 .05926 —100 .187 
220 5.747 220 .08363 —50 .217 
240 8.147 240 .11520 0 .246 
260 11.290 260 .15510 50 .274 
280 15.320 280 .20490 100 .301 
300 20.410 30C .26570 150 .327 
320 26.730 320 .33910 200 .353 
340 34.460 340 .42620 250 .377 
360 43.800 360 .52850 300 .401 
380 54.950 380 .64720 350 

400 
450 
500 
550 
600 

.424 

.446 

.467 

.487 

.507 

.525 



Common Synonym» 

Motor spirit 
Pttrol 

Shut off ignition 

Colorless to pal« Gasoline odor 
brown or pmk 

Floats on water. Flammabi«, irritating vapor is produced 

THoTSöpÄawäy^^^^^^^ 
id can hre u«p«/lm«nt     
■pray to "Knock down   vapor. 

Fire 

Exposure 

Water 
Pollution 

FLAMMABLE 
Flashback along vapor trail may occur. 

Water mey o« ewnocov« on are, 
Cooli ■■•    ■ 

rxrTarBBJzxmer 

VAPOR 
Irritating to «yes. nose and throat. 
If inhatad. win causa dizziness, headache, difficult breathing 

Move%'tt*«leSPn»äou»n»M- 
If 

H breathing is ditticutt, give oxygen. 

UQUID 
trntatmg to akin and eyes. 

Fatah affected areas wtth rAarny o* «rater. 
IF IN EYES, hold «vends open and flush «Mi plenty of «Mar. 
IF SWALLOWED and vieem is CONSCIOUS, have victim drink 

DO NOT INDUCE VOMITING. 

HARMFUL TO AOUATIC LIFE IN VERY LOW CONCENTRATIONS. 
Foukng to shoreline. 

    of*   -     -—'——- 

L   RESPONSE TO DISCHARGE 

Issue warrang-rngh ftammabüity 
Evacuate area 
Disperse and flush 

3.   CHEMICAL DESIGNATIONS 

3.1   CG CompetJNIIty Cms: Miscellaneous 
Hydrocarbon Mutures 

SL2   Formula; (Mixture of hydrocarbons) 
U   IHO/UN Designation: 3.1/1203 
X4   DOT tO Hoc 1203 
IS   CAS Registry Noj Dau not available 

2. LABEL 

2.1 Category: 
12   Cta«»; 3 

4.   OBSERVABLE CHARACTERISTICS 

4.1   Physical State (ae shipped): Liquid 
U   Colon Colorless to brown 
U   Odor Gasoline 

5.   HEALTH HAZARDS 

5.1     Personal Protective Equipment Protective goggles, gloves. 
L2     Symptome following Exposure:  irritation of mucous membranes and stirmiujtion followed by 

depression of centre! nervous system. Breathing of vapor may also cause doziness, headache. 
and incorxdinabon or. «n more severe cases, anesthesia, coma, and respiratory arrest H liquid 
enters lungs, it will cause severe «mtation, coughing, gagging, pulmonary edema, and, later. 
signs of brrxichopnaumonia and prveumonrtis. SwaHowmg mey cause irregular heartbeat 

13    Treatment of Exposure:  INHALATION: maintain resptrabon and administer oxygen; enforce bed 
rest if kqud is m lungs. INGESTION: do NOT induce vomiting; stomach should be lavaged (by 
doctor) it appreciable quantity is swallowed. EYES: wash with copious quantity of water. SKIN: 
wipe off and wash with soap and water. 

5.4     Threshold Umtt VekM:  300 ppm 
LS     Short Term Inhalation Umits:  500 ppm for 30 rrm 
5.6 Toxtdty by Ingestion:  Grade 2; LD.o « 0.5 to 5 g/kg. 
5.7 LateToxictty:  None 
SJ»     Vapor (Gas) Irritant Characteristics:  Vapors cause a slight smarting of the eyes or respiratory 

system if present m high concemrations. The effect is temporary. 
S~9     Liquid or Solid trrttsnt Characteristics:  Minimum hazard. II spilled on ctothing and allowed to 

remain, may cause smarting and reddentng of the skirt 
5.10 Oder Tbreshotd:  0.25 ppm 
5.11 IOLH Value:  Data not available 

6.   FIRE HAZARDS 

6.1     Bash Point: -36*F C.C. 
6J     Rarrmabie Lmirts in Am 1.4%-7.4% 
L3     Fke Extinguishing Agents: Foam, carbon 

dioxide, dry cnernical 
6.4     Ftre Extinguishing Agents Not to be 

Used: Water may be ineffective 
6£     Special Hazards of Combustion 

Products: None 
M     Behavior In Fire: Vapor is heavier than air 

and may travel considerable distance to a 
source of Munition end flash back. 

6.7     Ignition Temperature: 853*F 
M     Electrical Hazard: Class. I. Group 0 
U     Burning Rate: 4 mm/mirt 
6.10 Adiabatlc Flame Temperature: 

Data not available 
6.11 StoioMometric Air to Fuel Ratio: 

Data not available 
6.12 Flame Temperature: Data not available 

7.   CHEMICAL REACTIVITY 

7.1 Reactivity With Water No reaction 
7.2 Reactivity with Common Materials: No 

reaction 
7J   Stability During Transport Stable 
7.4   Neutralizing Agents for Adda and 

Caustics: Not pertinent 
7JS   Porymortzattori: Not pertinent 
7A   Inhibitor of Porymerization: 

Not pertinent 
7.7   Molar Ratio (Reactarrt to 

Product): Data not available 
7J   Reactivity Group: 33 

1   WATER POLLUTION 

6.1   Aquatic Toxtcrty: 
90 ppm/24 hr/juvenüe American 
shad/TL^/fresh water 
91 mg/1/24 rir/juvenile American 
shad/TL./sart water 

tV2   Waterfowl Toxtcrty: Data not available 
.U   BJotogicaJ Oxygen Demand (BOD): 

6%. 5 days 
M   Food Chain Concentration Potential: 

9.   SHIPPING INFORMATION 

9.1 Grades of Purity: Various octane ratings; 
military speofteabcm 

9.2 Storage Temperature: Ambient 
9 J   Inert Atmosphere: No requirement 
9.4   Venting: Open (flame arrester) or 

pressure-vacuum 

10.   HAZARO ASSESSMENT CODE 

(See Hazard Assessment Handbook) 

A-T-U-V-W 

It,   HAZARD CLASSIFICATIONS 

11.1   Cod« of Federal Regulations: 
Flammable liquid 

11J   NAS Hazard Rating for Bulk Water 
Transportation: 

Category Rating 

Fire       3 
Health 

Vapor irritant —__—-.   t 
Liquid or Solid Irritant —    1 
Poisons—_„..„.....................—   2 

Water Polulton 
Human Toxicity  _..   1 
Aquatic Toxicrry  _    2 
Aesthetic Effect „    2 

Reactivity 
Other Chemicals     0 
Water -    0 
Self Reaction „_ 0 

11J   NFPA Hazard Classification: 
Category Classification 

Health Hazard (Blue)    1 
FlammabiSty (Red)     3 
Reactivity (Yattow)     0 

11   PHYSICAL AND CHEMICAL PROPERTIES 

12.1     Physical State at 15*C and 1 atnc 

1&2 Uolecuiar Weight Not penmen 

12J Boeing Point at 1 atm: 
140—SSO'F 
- 60—199*C - 333—47rK 

124 Freezing Pomt Not pertinent 
124 Critical Temperature: Not pertinent 

12.« Critical Pressure: Not pertinent 
12.7 Specific Brevity: 

0.7321 at 20'C (liquid) 
12J Liquid Surface Tension: 

19*23 dynes/cm 
» 0.019—0.023 N/m at 20'C 

12J Uquid Water Interfacial Tension: 
48-51 dynes/cm 
- 0.049—0.051 N/m at 20*C 

12.10 Vapor (das) Specific Gravity: 3 4 
12.11 Ratio of Specific Heats of Vepor (Gas): 

lost) 1.054 
12.12 Latent Heat of Vaporization: 

130—150 Btu/lb - 71—81 cal/g 
- 3.0 — 3.4 X 10- J/kg 

12.13 Heat of Combuation: —18.720 Btu/lb 
. —10.400 cal/g - 435.1 X 10' J/kg 

12.14 Heat of Decomposition: Not pertinent 

12.15 Heat of Solution: Not pertinent 

111« Heat of Porymerization: Not pertinent 

12JS Heat of Fusion: Data not available 
12J« Limiting Value: Data not available 
12J7 ReM Vapor Presaure: 7.4 psia 

NOTES 



AT GASOLINES: AUTOMOTIVE «4.23g lead/gal) 

12.17 
TURATED LIQUID DENSITY 

mperature 
sgrees F) 

45 
50 
55 
60 
65 
70 
75 
80 
85 
90 
95 

100 
105 
110 
115 

Pounds per cubic 
foot 

46.270 
46.130 
46.000 
45.850 
45.710 
45.560 
45.400, 
45.240 
45.080 
44.910 
44.750 
44.570 
44.390 
44.210 
44.030 

12.18 
LIQUID HEAT CAPACITY 

Temperature 
(degrees F) 

10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 
85 
90 
95 

100 
105 

British thermal unit 
per pound-F 

.459 

.462 

.464 

.467 

.470 

.472 

.475 

.478 

.480 

.483 

.486 

.488 

.491 

.494 

.496 

.499 

.502 

.504 

.507 

.510 

12.19 
UQUID THERMAL CONDUCTIVITY 

Temperature 
(degrees F) 

40 
50 
60 
70 
80 
90 

100 
110 
120 
130 
140 
150 
160 
170 
180 
190 

British thermal 
unit-inch per hour- 

square foot-F 
(estimate) 

.909 

.900 

.891 

.883 

.874 

.865 

.856 

.847 

.838 

.829 

.821 

.812 

.803 

.794 

.785 

.776 

12^0 
LIQUID VISCOSITY 

Temperature 
(degrees F) 

46 
48 
50 
52 
54 
56 
58 
60 
62 
64 
66 
68 
70 
72 
74 
76 
78 
80 
82 
84 
86 
88 
90 
92 
94 
96 

Centipoise 

.521 

.514 

.507 

.500 

.494 

.487 

.481 

.475 

.469 

.463 

.457 

.451 

.446 

.440 

.435 

.430 

.424 

.419 

.414 

.410 

.405 

.400 

.396 

.391 

.387 

.382 

1221 
SOLUBILITY IN WATER 

mperature 
sgrees F) 

Pounds per 100 
pounds of water 

I 
N 
S 
O 
L 
U 
B 
L 
E 

12.22 
SATURATED VAPOR PRESSURE 

Temperature 
(degrees F) 

Pounds per 
square inch 

D 
A 
T 
A 

N 
O 
T 

A 
V 
A 
I 
L 
A 
B 
L 
E 

1123 
SATURATED VAPOR DENSITY 

Temperature 
(degrees F) 

Pounds per cubic 
foot 

N 
O 
T 

P 
E 
R 
T 
I 

N 
E 
N 
T 

12J24 
IDEAL GAS HEAT CAPACITY 

Temperature 
(degrees F) 

British thermal unit 
per pound-F 

□ 
A 
T 
A 

N 
O 
T 

A 
V 
A 
I 
L 
A 
B 
L 
E 



Common Synonyms 

EthySdene chloride 
Ethylioene cftchkxide 
Chlorinated hydrochloric 

Oily baud 

Sinks and mixes with water. 

Chloroform like 
ethereal 

Wear goggles. seH-contamed breathing apparatus, and rubber overclothing 
Stop rkscneroe if poss*te. Keep people away. 
Shut off ignition sources and can fire department 
Avoid contact with liquid. 
Isolate and remove discharged material. 
Notify local health and pollution control agencies. 

Fire 

Exposure 

Water 
Pollution 

POSONOUS GAS MAY BE PRODUCED IN FIRE OR WHEN HEATED. 
Containers may explode in fire. 
Wear goggles and self-contained breathing.apparatus_ Ä . . 
Extinguish with alcohol loam, careen dioxide, or dry chemical. 
Water may be ineffective on fire. 

CALL FOR MEDICAL AID. 

UQUID 
If swallowed may cause nausea, vomitmg and faintness. 
Inflating to skin and eyes. 
Flush iffected areas wirh plenty of water. 
IF IN EYES, hold evokes open ana flush with plenty of water. 
fF SWALLOWED and victim is CONSCIOUS have victim dnnk water or rrmk 

and induce vomiting. 

Dangerous to aquatic life in high concentrations. 
May be dangerous rl it enters water intakes. 
Notify local health and wMvfe officials. 
Notify operators of nearby water intakes. 

L   RESPONSE TO DISCHARGE 

(See Response Methods Handbook) 

lasue warning-high flammabiety. 
Restrict access. 
Chemical and physical treatment 

I   CHEMICAL DESIGNATIONS 

3.1   CO ConxpeUMKy Ctaaa: Halogenated 
hydrocarbon 

12   Formula: C>H«C)t 
U   IMC7UN Designation: Not «sled 
3.4   DOT ID Noc 2362 
15   CAS Registry Mo: 75-34-3 

2.   LABEL 

2.1   Category: None 
12   Class: Not pertinent 

4.   OBSERVABLE CHARACTERISTICS 

4.1   Phyelesl State (aa shipped): 
CHy Squid 

U   Color. Colorless 
4J   Odor Chloroform 

5.   HEALTH HAZARDS 

5.1     Personal Protective Equipment In areas of poor ventieibon or high concentration, a 
self-contained breathing apparatus with fuH lace mask should be worn. Chemical workers 
goggles, rubber gloves, and protective doming should be worn. 

12    Symptome Following Exposure: INHALATION: Irritation of respiratory tract Salivation, sneering. 
coughing, doziness, nausea, and vomiting, EYES. Irritation, lacrimation, and reddening ol 
conjunctiva. SKIN: Irritation. Prolonged or repeated skin contact can produce a sight bum. 
INGESTION: Ingestion incidental to industrial handling is not considered to be a problem. 
Swallowing of substantial amounts could cause nausea, vomiting, faintness. drowsiness, 

cyanosis, and circulatory failure. > 
U    Treatment of Exposure: Can a doctor. INHALATION: Remove from contaminated area: keep 

warm and quet II breathing has stopped, give artificial respiration. Administer oxygen. EYES: 
Flush with large amounts of water or weak bicarbonate of soda solution. SKIN: Dilute with large 
amounts of water. Remove oontaminated clothing. INGESTION: Attempt to empty stomach; 
deute by administering fluids (tap water, soapy water, salt water, or milk). 

5.4     Threshold UmK Value: 200 ppm. 
U    Short Term Inhalation limits: 250 ppm 
M    Tosldty by Ingestion: Grade 2: LD.o - 0.5 to 5 g/kg (rat). 
5.7    Late Tosletly: Chronic exposure may cause liver damage and dermatitis. Animal experimentation 

has shown this compound to be slightly embryo-toxic and to retard fetal development 
U     Vapor (Oaa) Irritant Characteristics: Vapors cause a slight smarting of the eyes or respiratory 

system ü present in high concentrations. The etlect is temporary. 
SJ     Liquid or Solid Irritant Characteristics: Minimum hazard. II spilled on clothing and allowed to 

remain, may cause smarting and reddening of skin. 

5.10 Odor Threshold: Data not available 
5.11 IOLH Value: 4.000 ppm 

6.   FIRE HAZARDS 

6.1 Flaah Point 57'F O.C. - 22'F C.C. 
6.2 Flammable Limite m Air: 5.6% to 11.4% 
6J     Fire Extinguishing Agents: Alcohol foam. 

water, foam. COi. dry chemical, carbon 
tetrachloride 

6.4 Fire Extinguishing Agents Not to be 
Used: Water may be ineffective 

6.5 Special Hazarda of Compilation 
Products: When heeled to decomposition 
emits highly toxic fumes to phosgene. 

6.6 Behavior In Fire: Explosion hazard 
6.7 Ignition Temperature: B56'F 
6.8 Electrical Hazard: Data not available 
6.9 Burning Rate: Data not available 
6.10 Adlabattc Flame Temperature: 

Data not available 
6.11 Stoichlometric Air to Fuel Ratio: 

Data not available 
6.12 Flame Temperature: Data not available 

7.   CHEMICAL REACTIVITY 

7.1   Reactivity With Water No reaction 
7J   Reactivity with Common Materials: Data 

not available 
7.3 Stability During Transport Data not 

available 
7.4 Neutralizing Agents for Adda and 

Caustics: Data not available 
7.5 Potymerizatfon: Data not available 
7.6 Inhibitor of Polymerization: table 

Data not available 
7.7 Molar Ratio (Reectant to 

Product): Data not available 
7.8 Reacttvtty Group: 36 

8.   WATER POLLUTION 

8.1 Aquatic Toxktty: 
TL. (Marine pinperch) 250 to 275 mg/l 
24-hour TU. Brine shrimp: 320 mg/l 
24-hour TU. Pinperch: 160 mg/l 

8.2 Waterfowl ToxteHy: Data not available 
V3   Biological Oxygen Demand (BOO): 

Percent 0.05 g/g for 10 days Percent 
0.002 g/g for 5 days 

8.4   Food Chain Concentration Potential: 
Data not available 

9.   SHIPPING INFORMATION 

8.1 Grades of Purity: Data not available 
%2 Storage Temperature: Cool 
8 J Inert Atmosphere: Data not available 
1.4 Venting: Data not available 

10.   HAZARD ASSESSMENT CODE 

(See Hazard Assessment Handbook) 

A-P-Q-R-S 

11.   HAZARD CLASSIFICATIONS 

11.1   Code of Federal Regulations: 
Not luted 

tU   HAS Hazard Rating for Bulk Water 
Tranaportatlon: Not listed 

11J   NFPA Hazard Claaalfication: 
Category Claaalflcatlon 

Health Hazard (Bkiel 2 
Flammability (Red)    3 
Reactivity (Yellow)....—   0 

12.    PHYSICAL AND CHEMICAL PROPERTIES 

12.1     Physical State at 15'C and 1 attic 
Liquid 

12J     Molecular Weight 96.97 
12J     Boding Point at 1 atm: 

135.14'F . 57J-C - 330.5-K 
12.4    Freezing Point 

—143.32'F . —97.4-C • 175.75-K 
12-5    Critical Temperature: 

502.rF - 261 5"C - 534.65-K 

12.6 Critical Pressure: 
734.8 psia - SO atm - 5.065 MN/m" 

12.7 Specific Gravity: 
1.174 at 20'C 

123     Liquid Surface Tenelon: 
24.75 dynes/cm - 0.02475 N/m at 

20"C 
12.9 UqukS Wster Interfactal Tension: 

Data not available 
12.10 Vapor (Gaa) Specific Gravity: 3.42 
12.11 Ratio ol Spectnc Heats of Vapor (Gaa): 

1.136 at 20-C (68-F) 
12.12 Latent Heat ol Vaporization: 

131.6 Btu/fb - 73.1 cal/g - 
3.06 X 10* J/kg 

12.13 Heat of Combustion: —4.774 Btu/lb - 
—2.652 cal/g - —111 X 10» J/kg 

12.14 Heat of Decomposition: Data not available 
12.15 Heat of Solution: Data not available 
12.16 Heet of Polymerization: Oata not available 
1£25   Heat of Fusion: Data not available 
12-26   Urnttin« Vatue: Data not available 
I2J7   ReM Vapor Pressure: 7.35 psuj 

NOTES 

JANUARY 1991 



I DCH DICHLOROETHANE 

12.17 
SATURATED LIQUID DENSITY 

Ter 
(dr 

?rature 
es F) 

35 
40 
45 
50 
55 
60 
65 
70 
75 
80 
85 

Pounds per cubic 
foot 

75.198 
74.929 
74.660 
74.389 
74.120 
73.851 
73.580 
73.311 
73.042 
72.771 
72.502 

12.18 
LIQUID HEAT CAPACITY 

Temperature 
(degrees F) 

British thermal 
unit per pound-F 

D 
A 
T 
A 

N 
O 
T 

A 
V 
A 
I 
L 
A 
B 
L 
E 

12.19 
LIQUID THERMAL CONDUCTIVITY 

Temperature 
(degrees F) 

35 
40 
45 
50 
55 
60 
65 
70 
75 
80 
85 
90 
95 

100 
105 
110 

British thermal 
unit-inch per hour- 

square toot-F 

.804 

.799 

.795 

.791 

.786 

.782 

.778 

.773 

.769 

.765 

.760 

.756 

.752 

.747 

.743 

.739 

12.20 
LIQUID VISCOSITY 

Temperature 
(degrees F) Centipoise 

35 .617 
40 .595 
45 .574 
50 .555 
55 .537 
60 .520 
65 .504 
70 .489 
75 .475 
80 .462 
85 .449 
90 .437 
95 .426 

100 .415 
105 .405 
110 .395 
115 .386 
120 .377 

12.21 
SOLUBILITY IN WATER 

12.22 
SATURATED VAPOR PRESSURE 

12.23 
SATURATED VAPOR DENSITY 

12.24 
IDEAL GAS HEAT CAPACITY 

Temperature 
(degrees F) 

Pounds per 100 
pounds of water 

Temperature 
(degrees F) 

Pounds per square 
inch 

Temperature 
(degrees F) 

Pounds per cubic 
foot 

Temperature 
(degrees F) 

British thermal unit 
per pound-F 

68 .500 —70 —1.334 —100 .07407 D 
—60 —1.944 —80 .05000 A 
—50 —.555 —60 .02594 T 
—40 .835 —40 .00187 A 
—30 .225 —20 .02219 
—20 .386 0 .04626 N 
—10 .996 20 .07032 O 

0 1.607 40 .09439 T 
10 2.217 60 .11845 
20 2.827 80 .14252 A 
30 3.438 100 .16658 V 
40 4.048 120 .19065 A 
50 4.658 140 .21471 | 
60 5.269 160 .23878 L 

. 70 5.879 A 
80 6.489 3 
90 7.100 L 

100 7.710 E 
110 8.321 
120 8.931 
130 9.541 



TETRACHLOROETHANE TEC 

Common Synonym« 

1. 1, 2, 2-Tetrschkycethane 
Aeetylerie tetrachloride 

Colorless to pal« 

Sinks in water. 

AVOID CONTACT WITH UQU10 AND VAPOR. KEEP PEOPLE AWAY. 
Weor rubber overctotning pnduding gtoves). 
Stop discharge rf possible. 
Isolate and remove obcheroed matenaL 
Notify tocal heart and porfubon control aoencies. 

Rre 

Exposure 

Water 
Pollution 

Not flammable. 
Pooonous gases may be produced when heated 

CALL FOR MEDICAL AJO. 

VAPOR 
Irritating to eyes, nose and throat 
Harmful if inhaled 
rf« eyes, hold eyelids open and flush with plenty of water. 
rf breathing nas stooped Tvo artrltaal respsatkm. 
if breathing is difficult, grve oxygen. 

LIQUID 
POISONOUS IF SWALLOWED OR IF SKIN IS EXPOSED. 
Irritating to skin and eyes. 
If swallowed wW cause naussa and vomiting. 
Remove contaminated dothing and shoe«. 
Ftusn affected areas with ptemy of water. 
IF !N EYES, hold eyelids open and flush with plsrrty of water. 
IF SWALLOWED and vcom a CONSCIOUS, have victim drink water or mA 

and have victim induce vomrtjng. 
IF SWALLOWED and vwtrm is UNCONSCIOUS OR HAVING CONVULSIONS. 

do nothing except keep victim warm. 

Effect of low concentrations on aquatic He is 
May be dangerous it rt enters water intakes. 
Notify tocal health and wtfdfrfe orfioafa. 
Notify operators of nearby water intakes. 

L   RESPONSE TO DISCHARGE 

(See Response Methods Handbook) 

Issue warning-poison, sir 
oorrtamnant 

Should be removed 
Cherries, and physical treatment 

1   CHEMICAL DESIGNATIONS 

11   CO CuiirueUbWty Claaa. Hatogenated 
hydrocarbon 

U   Fonnuta: QiCHCHat 
U   IMOAJN rjaaignatlon: Not istad 
14   DOT BNru 1702 
U   CAS ItegWry No: 1299-90-7 

z. uwa 
2.1   Catagory: Nona 
12   Cnaia: Not pari»»« 

4.   OBSERVABLE CHARACTERISTICS 

4.1   rmyalcal Statt (aa ar»>pad> Liquid 
AJZ  Colon CI.*M1MI 

O  Odon Chlorefarm-flk«. ptaasant; ■<• carbon 
taliacrüorida; mud, swaatuh. ssniar to 
aavaral othar ehlorlnatad hyrjrocarbona. 

i.   HEALTH HAZARDS 
11    »araor* ProttrtNa Equfenane Cftamical sataty goggtoa; plastic faca shiatd; air-or oxygan- 

auppaad mask: saiaty hat with brim: aotvant-proof apron; syntnatjc rubbar gkwaa 
U    Symptom« Following Expoaura: Compound la a powarfd narcotic and «var polaon: may ab» 

cauaa changaa in blood compoaitlon and nauroknjcal dbubancaa. Rapaatad exposure by 
Inhalation can ba fatal, mgaaaon cauaas vomrong, dtarrhaa. aavara mucossl Injury. Ivar nacroaia, 
cyanosis, unconsexxansss. loaaof raflaxaa. and daath. Contactwith aysacauaaar 
lachrymatkm. Can ba abaorbad through tha stan and may produca ssvara a" 

U    Traatrnam of Expoaurs: INHALATION: ramova victim tram «xpoaura: bag* srtrltaal rasoirstton If 
braathng has caassd. INGESTION: indue» vomMng: cal a physician. EYES: Irrigata with watar 
lor 15 nan. SKIN: ramova clothing: wash skin thoroughly with warm watar and soap. 

1.4    Thraahoki Umlt Virus: 1 pom 
U    Short Tarm rnhatatjon Umlta: 10 ppm, 30 mm. 
U    Toxtetty by kigaatJon: Grada 3; oral LDi. - 200 mg/kg (rat) 
5.7    La» Toiletry: Uvar poiaoning. narvous daordsrs 
U    Vapor (Qaa) Irritant Charactartatlca: Vapor • modarataiy irritating such that psrsonnal w* not 

uauaay lolarata modarato or high vapor uuncantiationa, 
U    Liquid or Sold Irritant Chsiaclarlsllcs: MMmum hazard. If apiOad on dothing and atowad to 

«mam, may causa smarting and isddaning of tha skh. 
110  Odor Thraahokt 0.5 ppm 
5.11   IDUfVstua: 150 ppm 

S.   FIRE HAZARDS 

fLI    Fteeh Point Not flammable 
12    FkMnrnable Umtts in Air. Not flstrimabie 
«L3     Fire ExtfctgjulrjshfciQ Agents: Not pertinent 
«L4     Fire Extfcto^jrohlng Agents Not to be 

Used; Not pertinent 
«3    Special Hasards of ContbueJIor, 

Products: irritating hydrogen ehrende 
vapor may form in fire. 

M     Behavior In Fires Data not available 
fL7     ksrtrbon Temp era ture? Not pertinent 
fU    Elactrlcal Hazard: Not partinant 
CJ9    Burning Rate: Not partinant 
6.10   AdUbaBc Flama Tarnparatura: 

Data not avalabla 
(.11   StoicMomatrlc Ah-M Fual Ratto: 

Data not avaüabia 
•.12   Rama Tarnparatura: Data not avalabta 

10.   HAZARD ASSESSMENT COOE 

(Saa Hazard Aaaaamnint Handbook) 

A-X 

11.1 

11.2 

11J 

1L   HAZARO CLASSIRCATIONS 

Coda of Fadaral RaguMocvE 
ORM-A 

NAS Hazard Rating for Buk Watar 
Transportation: Not Sstad 

NfPA Hazard Claastnrarlnrr 
Not Wad 

7.   CHEMICAL REACTIVITY 

7.1 naaettvtty With Watar: No raacbon 
7.2 BaacBvtty with Common Uirartais May 

attack soma forms of plastics 
7J  Stabtfty During Transport: Stab» 
7.4 Nautraaztng Aganta for Adda and 

Causttca: Not pantnant 
7.5 Pofymartaadorc Not partinant 

Not paronant 
7.7   Motor Rao» (Raactant to 

Product): Data not avassbla 
7-i   RaactMty Group: 36 

12. 

12.1 

112 
12J 

114 

123 
116 
117 

11» 

124 

"12.10 
12.11 

1112 

1113 
12.14 
12.15 
12.11 
1125 
1126 
1127 

PHYSICAL AND CHEMICAL PROPERTIES 

Physical Stata at 15*C and 1 atnc 
Uqukl 

Uoracular Wargrrb 167.65 
ffoOng Point at 1 atrrc 

295J*F - 146-rC - 419.5'K 
Fteeztng Point 

—16.6'F - —43.6-C - 229.4'K 
Crfbeal Tamparatura: Data not avaüabia 
Critical Praaaura: Data not avalabla 
Spacrnc Oravtty: 

1.595 at 20-C (iqud) 
Uquld Surfaca Tanaion: 

37.65 dynas/cm - 0.03765 N/m at 
20-C 

Uquld Watar liilarlaüal Tanatorc 
Data not avauabkt 

Vapor (Qaa) Spacrnc Gravity: 5.79 
Ratio of Spaeme Haata of Vapor (Oast 

1.090 at 25-C 
Latent Heat of VaportiaBon. 

99J Btu/fo - 55.1 cal/g - 
130 X 10* J/kg 

Haat of Combustion: Not partinant 
Haat of DaujiraiualtJon. Not partinant 
Haat of Solution: Not partinant 
Haat of Porymartzatfon: Not partinant 
Haat of Fusion: Data not avalabla 
Umrttng Vakw: Data not avaüabia 
Raid Vapor Piaaaura. 0.5 psis 

t   WATER POLLUnON 

4.1   Aquatic Tostctty! Data not avaüabU 
U   Watarfowl Toxkrty: Data not avalabla 
«J   Biological Oxygon Damand (BOO): 

Data not avaüabia 
4.4   food Cham CuufuuaUcn Potential: 

Data not avalabla 

1   SHIPP1N6 INFORMATION 

a.1   0»adaaoirHrrhYTacfinical.9S% 
%2  Storaga Tamparatura: Ambiant 
tu3   Inart Atjnoaphara: No raquramant 
fU  Vantmg: Opan 

NOTES 

JANUARY 1991 



TETRACHLOROETHANE 

12.17 12.18 12.19 12.20 
SATURATED LIQUID DENSITY LIQUID HEAT CAPACITY LIQUID THERMAL CONDUCTIVITY LIQUID VISCOSITY 

Temperature Pounds per cubic Temperature British thermal unit Temperature British thermal Temperature 
(degrees F) (degrees F) foot (degrees F) per pound-F (degrees F) unit-inch per hour- 

square foot-F 
Centipoise 

34 101.400 52 .210 30 .791 34 2.527 
36 101.299 54 .210 40 .784 36 2.473 
38 101.200 56 .210 50 .777 38 2.422 
40 101.099 58 .210 60 .770 40 2.371 
42 101.000 60 .210 70 .763 42 2.322 
44 100.900 62 .210 80 .756 44 2.275 
46 100.799 64 .210 90 .748 46 2.229 
48 100.599 66 .210 100 .741 48 2.184 
50 100.500 68      — - -:210 110 .734 50 2.140 
52 100.400 70 .210 120 .727 52 2.098 
54 100.299 72 .210 130 .720 54 2.057 
56 100.200 74 .210 140 .713 56 2.017 
58 100.099 76 .210 150 .706 58 1.977 
60 100.000 78 .210 160 .699 60 1.939 
62 99.910 80 .210 170 .692 62 1.902 
64 99.799 82 .210 180 .685 64 1.866 
66 99.690 84 .210 190 .678 66 1.831 
68 99.589 86 .210 200 .671 68 1.797 
70 99.480 70 1.764 
72 99.379 72 1.732 
74 99.270 74 1.700 
76 99.160 76 1.669 
78 99.059 78 1.639 
80 98.950 80 1.610 
82 98.849 82 1.582 
84 98.740 84 1.554 

12.21 
SOLUBILITY IN WATER 

Temperature 
(degrees F) 

34 
36 
38 
40 
42 
44 
46 
48 
50 
52 
54 
56 
58 
60 
62 
64 
66 
68 
70 
72 
74 
76 
78 
80 
82 
84 

Pounds per 100 
pounds of water 

.251 

.252 

.254 

.256 

.258 

.259 

.261 

.263 

.265 

.266 

.268 
'.270 
.272 
.273 
.275 
.277 
.279 
.280 
.282 
.284 
.286 
.287 
.289 
.291 
.293 
.294 

12.22 
SATURATED VAPOR PRESSURE 

Temperature 
(degrees F) 

80 
90 

100 
110 
120 
130 
140 
150 
160 
170 
180 
190 
200 
210 
220 
230 
240 
250 
260 
270 
280 
290 

Pounds per square 
inch 

.161 

.216 

.285 

.374 

.485 

.624 

.796 
1.008 
1.265 
1.578 
1.954 
2.403 
2.938 
3.570 
4.313 
5.182 
6.194 
7.366 
8.719 

10.270 
1£050 
14.070 

12.23 
SATURATED VAPOR DENSITY 

Temperature 
(degrees F) 

80 
90 

100 
110 
120 
130 
140 
150 
160 
170 
180 
190 
200 
210 
220 
230 
240 
250 
260 
270 
280 
290 

Pounds per cubic 
foot 

.00468 

.00614 

.00797 

.01026 

.01309 

.01655 

.02076 

.02584 

.03193 

.03918 

.04776 

.05784 

.06964 

.08335 

.09922 

.11750 

.13840 

.16230 

.18940 

.22010 

.25470 
59350 

12.24 
IDEAL GAS HEAT CAPACITY 

Temperature 
(degrees F) 

90 
100 
110 
120 
130 
140 
150 
160 
170 
180 
190 
200 
210 
220 
230 
240 
250 
260 

British thermal unit 
per pound-F 

.145 

.146 

.148 

.149 

.150 

.151 

.153 

.154 

.155 

.156 

.157 

.159 

.160 

.161 

.162 

.164 

.165 

.166 



TRICHLOROETHANE TCE 

Cmimon Synonyms 

Memykxsoroform 

Watery liqud Cokytesa 

SMi> in wetsr. Inflating vapor It produced. 

Stop discharge if pen»««. Keep people away. 
Avod contact with ligud and vapor. 
Call fire department 
Isolate and remove diecharged matenaL 
Notify local hearth and pollution control ageroes. 

Fire 

Exposure 

Water 
Pollution 

Combustible.  
POISONOUS GASES ARE PROOUCED IN RRE 
Wear goggles and seff-contanod breathing appanttus. 
Extinguan with dry cnerncal. carbon axflodo, or loam. 

CALL FOR MEDICAL AID. 

Irritating to eyes, nose and throat 
n iruied. w* cause doziness or cstAcult breethng. 
Move to fresh air. 
II breathing haa stooped, give erWtdal loepirstion. 
it breathing is difficult cave oxygen. 

LIQUID 
Irritating to skin and eyes. 
II swallowed, may produce numt 
Remove contanwiated clothing and shoes. 
Rush sflected areas with plenty of «rater. 
IF IN EYES, hold eyelids open and Bush with plenty ol water. 
IF SWALLOWED and victim a CONSCIOUS, have vx*n drink water 

or nvik and have victim induce vornrong.   
IF SWALLOWED and victim a UNCONSCIOUS OFt HAVING CON- 

VULSIONS, do nothing except keep victim warm. 

Effect of low um mentations on aquatic Sfe at unknown. 
May oe dangerous rf it enters water intakes. 
Notify local health and w**Jfe oflteisuj. 
Notify operators of nearby water Makes. 

L   RrSTONSETOOISCHARSE 

(See Response Methode Handbook) 

Should be removed 
Chemcej and physical treatment 

3.   CHEMICAL DESIGNATIONS 

1.1   CQ 
Ir/ixucsrbcri 

U   Fonnule: CHaCOi 
1J   IMO/UM DeeKjnepon: Not toted 
L4   DOTIONOJ2S31 
U   CAS Reoletry Noj 71-SM 

Z LABEL 

orytl 
Not 

I   OBSERVABLE CHARACTERISTICS 

4.1   Phyelral State (ae «nipped): Uqukl 
4J   Colon Cotortess 
O   Odor ChloroformJk«: sweeuah 

1   HEALTH HAZARDS 

II Personal Protective Eoukxnent Organic vapor-aoU gas canister sek-contained breathing 
apparatus for emergendes; neoprene or polyviriyl^ior^oWyp« glove* ch«rr»csl s»f«r/ 
and face aNekf: neoprene safety shoes (or leather safely ahoee pk» neoprene footwear): 
neoprene or polyvinyl alcohol suit or apron for apiaah protection. 

U    Symptome «Mowing Expoeure: INHALATION: symptoms range from loss of eousorium «nd 
incoordtnation to tose of consciousnses; high oonosntratlon can be fatal due to simple 
asphyxktfon oomtanad wtth toaa of ooneebuaneea. WGESTWN: produces effects airnear to 
Htafation and may cause some feeing of nausea. EYES: aigW srfiatinn arvj lachrymal*». 
SKIN: detarong action may cauee derma«««. 

U    Treatment ol Erpoeur« Get medteal attention for al eye expoeure« and any other serious over- 
exposures. Do NOT aMnsw adranam or oprtephtino; other»»*, trMtnwnt Is «yrrptomatlc. 
WHALATK3N: remove victim to traeh «in a ractntiy. i**r MttcUi ntpkvton mVv 
ejnaiillei oxygen. INGESDON: have victim drink water and indue* vomrting. EYES: flush 
thoroughly with water. SKIN: remove contanwiated clothing and wash exposed area thoroughly 

with soap and warm water. 
L4    Threshold Um« VskHE 350 pom 
U    »tort Tarnt Inhalation Umtta: 1,000 ppm tor SO min. ki man 
U    ToUdty by Ingestion: Grade 1; LDn - 5 to 15 g/kg (rat mouse, rabbit, guinea pig) 

17    Let« Toxkfty: Data not avesabte 
U    V«por (ttaa) kmsnt ClieiecteiUocs. Vapors cause a eight amarting of the eyee or respiratory 

system II present in high uxiuoi illations. The effect la temporary. 
U    Uqukl or Said trrttarrt ChaiacWrtebcs: MWrnum hazard. II «pined on dolhlng and allowed to 

rernoin. may csuss smarting and reddening of the skin. 
1.10   Odor Threehokt  100 ppm 
III HXH Value:  1.000 ppm 

6.   FIRE HAZARDS 

Flash Potnb Data not available 
Rammest« Umtta In Air 7%-1«% 
Fire Extinguishing Agents: Dry chemicsi, 

fosm, or carbon dkmde 
Fire Exongulehing Agent« Hot to be 

Ueett Not pertinent 
Special Hazards ol Combustion 

Product*: Toxic and irritating gasss «re 
generstsd in Ares. 

Behavior In Fin* riot pertinent 
Ignition Temperature: 932"F 
Electrical Hazard: Not pertinent 
Burning Rate: fest) 2.9 rrvn/rnin. 

6.10   Adlabatlc Flome Temperature: 
Data not available 

(.11   Stoictilometrtc Air to Fuel RatJo: 
Data not avasabie 

(,12   Flame Temperature: Data not available 

(.1 
tu 
u 

(.4 

L5 

M 

7.   CHEMICAL IttACiTVtTY 

7.1 Reactivity WHh Witen Reacts stowfy, 
releasing conosivs hydrochloric acid. 

7.2 R«ecHvtty wtth Common Material«: 
Corrodes slunvhum, but reaction is not 
hazardous. 

7J   Stability During Transport Stsbls 
7.4   Neutralizing Agent* tor Add« and 

Csusttrr Not pertinent 
7J   »olymerUatton: Not pertinent 
7.(   Inhibitor ol PorynierlMtlon: 

Not pertinent 
7.7   Molar RaBo (Raactant to 

Product): Data not available 
7J   Reactivity Group: M 

I   WATER POLLUTION 

(.1   Aquatic Toxlelty: 
75-150 ppm/VpMlsh/TU/s»lt water 

lime period not apecnled. 
12   Waterfowl Toxicrty. Data no» avaSabia 
tU   Btotooical Oxygen Demertd (BOO* 

Data not avattabte 
L4   Food Chain Concentration Potennac 

9.   SHIPPINS INFORMATION 

(.1 Oradee ol Fialtr IJninhUe« inhtxted: 
nduatrial inhibited; white room, ootd 
cleaning 

•Jt   Storage Temperature: Ambient 
U   mart Atmoapharae No raquiramant 
M   Venting: Preaaure-vaouum 

10.   HAZARD ASSESSMENT CODE 

(See Hazard Aa—amant Handbook, 

A-X-Y 

1L   HAZARD ClASSinUTIONS 

11.1   Cod« of Fadanl Bao^ltttona: 
OflM-A 

Ua   HAS Hazard Rating for Bufc Watar 

Catogory 

Health 
Vapor Inttant™ 
Liquid or Soid lmtant_ 
Poiaona  

Watar Pohrton 
Human Toacrty  
Aquatic Toxicrty  
Aastnatie Effect  

Reactivity 
Other Cnernicai* _ 
Water  
SedReaction_ 

11.3   HFPA Hazard Claninratlnn 
Category Ctaaafflcatton 

Health Hazard (Blua)_w    2 
RamrnabilHy (Red)    1 
Raactrvrty (Yaöow)    0 

1Z   PHYSICAL AND CHEMICAL PROPERTIES 

12.1     Pnyaica. State at ire and 1 atnc 

12J Molecular Weight 133.41 
12J BoKng Point at 1 alliL 

155-F - 74-C . 34rK 
MA Freezing Point 

<—38-F - <-39-C - <234'K 
115 Czlticsl Temperatur«: Not pertinent 
lit Crrocal Prseur«: Not pertinent 
12.7 Spectnc Orsvtty: 

1J1 at 20-C dqud) 
12J Liquid Surteee Tension: 

25.4 dynes/cm - 10254 N/m st 20'C 
tu Uqukl Water Internets! Tension: (esL) 

45 dynee/cm - 0MS N/m st 20'C 
12.10 Vapor (OM) Speefflc Onvtty: 4.e 
12.11 Ratio of Specific Heeta of Vapor (OM): 

1.104 
12.12 Latent Heet of Vsporccsborc 

100 Btu/b - 5« csi/g - 
2.4 X 10« J/kg 

12.13 Heat of Combustion: (e*L) 4700 Btu/b 
- 2000 oi/g - 110 X 10* J/kg 

12,14 H*«t of DeoompoerBon: Not pertinent 

12.15 Heat of S<*ibon: Not pertinent 
12.K Heet of Polymerteatton: Not pertinent 
12J5 Heet of Fusion: Data not avassbts 
112« Limiting Value: Data not avaiabts 
1227 Held V«por Pississ 4.0 psis 

NOTES 

JANUARY 1931 



TCE TRICHLOROETHANE 

12.17 
SATURATED LIQUID DENSITY 

Temperature 
(degrees F) 

0 
10 
20 
30 
40 
50 
60 
70 
60 
90 

100 
110 
120 
130 
140 
150 
160 

Pounds per cubic 
foot 

12.18 
LIQUID HEAT CAPACITY 

85.419 
84.870 
84.309 
83.759 
83.200 
82.650 
82.089 
81.540 
80.981 
80.429 
79.870 
79.320 
78.759 
78.209 
77.650 
77.099 
76.540 

Temperature 
(degrees F) 

55 
60 
65 
70 
75 
80 
85 
90 
95 

100 
105 
110 
115 
120 
125 
130 
135 
140 

British thermal unit 
per pound-F 

.240 

.242 

.244 
.246 
.248 
.250 
.252 
.254 

"256 
.258 
.260 
.262 
.264 
.266 
.268 
.270 
.272 
.274 

12.19 
LIQUID THERMAL CONDUCTIVITY 

Temperature 
(degrees F) 

British thermal 
unit-inch per hour- 

square foot-F 

N 
O 
T 

P 
E 
R 
T 
I 

N 
E 
N 
T 

12.20 
LIQUID VISCOSITY 

Temperature 
(degrees F) Centipoise 

15 1.363 
20 1.295 
25 1.231 
30 1.172 
35 1.117 
40 1.065 
45 1.017 
50 .972 
55 .929 
60 .889 
65 .852 
70 .817 
75 .784 
80 .753 
85 .723 

12.21 
SOLUBILITY IN WATER 

12.22 
SATURATED VAPOR PRESSURE 

12.23 
SATURATED VAPOR DENSITY 

12.24 
IDEAL GAS HEAT CAPACITY 

Temperature 
(degrees F) 

Pounds per 100 
pounds of water 

Temperature 
(degrees F) 

Pounds per square 
inch 

Temperature 
(degrees F) 

Pounds per cubic 
foot 

Temperature 
(degrees F) 

British thermal unit 
per pound-F 

68.02 .070 70 2.099 70 .04925 • 0 .146 
75 2.364 75 .05495 25 .150 
80 2.657 80 .06119 50 .155 
85 2.980 85 .06799 75 .159 
90 3.335 90 .07540 100 .163 
95 3.725 95 .08346 125 .167 

100 4.152 100 .09220 150 .171 
105 4.619 105 .10170 175 .175 

- 110 5.130 110 .11190 200 .179 
115 5.686 115 .12300 225 .183 
120 6.292 120 .13490 250 .186 
125 6.950 125 .14770 275 .190 
130 7.663 130 .16150 300 .193 
135 8.437 135 .17630 325 .196 
140 9.273 140 .19220 350 .199 
145 10.180 145 .20920 375 .202 
150 11.150 150 .22730 400 .205 
155 12.200 155 .24670 425 .208 
160 13.330 160 .26730 450 .210 
165 14.540 165 .28930 475 .213 
170 15.840 170 .31270 500 .215 
175 17.240 175 .33760 525 .217 
180 18.730 180 .36390 550 .219 
185 20.330 185 .39180 575 .222 
190 22.030 190 .42140 600 .223 



Common Synonym« 

44tothyl-2'Pentanone 
bobutyl methyl ketone 
MIBK 
Hexone 
tsopropylacetono 
MIK 

Wstery liquid                Colorless                      Müd pleasant odor 

Floats and mixes slowly with water. Flammable, irritating vapor is 
produced. 

Stop discharge if poss*le. KMP people «way. 
Shut off ignition sources end can fire department 
Stay upwmd and us» MM spray to "knock down   vaoor. 
Avoid contact with tiquKj and vapor. 
laotat« and remove diacnarged material. 
Notify local hearth and pollution control agencies 

Fire 

FLAMMABLE 
Flashback along vapor trail may occur. 
Vapor may explode if ignited in an enclosed area. 

Wear goggles and serf-contained breathing apparatus. 
Exnnguah with dry chemcal. alcohol loam, or carbon dxxode. 
Water may be ineffective on fire. 
Cool exposed containers with water. 

Exposure 

CALL FOR MEDICAL AID. 

VAPOR 
Inflating to eyes, nose and throat 
If inhaled, will cause dizziness or loss of consciousness. 

Move to fresh sr. 
if breething has stopped, give artificial respiration 
It breathing is diffieurt. grve oxygen. 

LIQUID 
Irritating to skin and eyes. 
Harmful if swallowed. 

Remove contaminated clothing and shoes. 
Rush affected areas with plenty of water. 
IF IN EYES, hold eyeSds open and flush with plenty of water. 
IF SWALLOWED and vicom is CONSCIOUS, have victim drink «rater 

or max. 

Water 
Pollution 

Effect of tow concentrations on aquatic life is unknown. 
Fouling to shoreline. 
May be dangerous if it enters water intakes. 

Notify local health and wikflfa officials 
Notify operators of nearby water Intakes 

L   RESPONSE TO DISCHARGE 

(SM Raaponaa Methode Handbook) 

Issue vnvrxng-hign flsmmabiaty 
Evacuate area 
Disperse and flush 

Z   LABEL 

2.1   Category: None 
12   Oaaa: Not pertinent 

1   CHEMICAL DESIGNATIONS 

XI   CO Compatibility Ctaea: Ketone 
U   eormuta: (CH>)iCHCHiCOCH> 
JJ   IMO/UN Designation: 3.2/1245 
5.4   DOT ID MOJ 1245 
U   CAS Regletry NOJ 108-10-1 

4.   OBSERVABLE CHARACTERISTICS 

4.1   Physical State (as shipped): Uquid 
4J   CotoR Cotortess 
4J   Odor Pleasant; müd. characteristic; sharp; 

non-residual; ketonic 

1   HEALTH HAZARDS 

11     Personal Protective Equipment Organic canister or sir pack: rubber gloves: goggles or lace 

shield. 
6J    Symptome Following Exposure: Vapor causes irritation of eyea and nose: high concentrations 

cause anesthesia and depression. Liquid dries out skin and may cause dermatitis: Mates eyea 

but does not injure them. 
13 Treatment o( Exposure: INHALATION: remove to trash air, give artmdal respiration if needed: 

can a doctor. SKIN OR EYES: wash eyea thoroughly with water, wash skin with water until 

Irritation stops. 
14 Threshold Urn« Value: 50 ppm 
U    Short Term Inhalation Umtta: 100 ppm tor 60 min. 
5.1    Torictty by Ingestion: Grade 2: LD.. - 05 to 5 g/kg (rat) 

6.7    Lets Toxtetty: None 
15 Vapor (Gas) Irritant Characteristics: Vapors cause a sight smarting of the eyea or respiratory 

system if present in high concentrations. The effect ie temporary. 
U     Liquid or Sottd Irritant Characteristics: Minimum hazard. H spilled on clothing and allowed to 

remain, may causa smarting and reddening of the skin. 

1.10  Odor Threshold: 0.47 ppm 
(.11   tout Vstus: Data not available 

S.   FIRE HAZARDS 

«.1     Flash Point 73'F CO; 75'F O.C 
6J    Flammable Limits m An 1.4%-7.5% 
fU    Fire Extinguishing Agents: Alcohol foam, 

dry chemical, or carbon dioxide 
6.4     Fire Extinguish»!« Agents Not to be 

Used: Water may be ineffective 
(LS     Special Hazards of Combustion 

Products: Irritsting vspors are generated 
when heated. 

6.6 Behavtor In Fke: Vspors may travel a 
considerable distance end ignite. 

6.7 Ignition Temperature: 854'F 
6J    Electrical Hazard: Class I. Group D 
19     Burning Rate: Data not available 
6.10 Adlabetlc Flame Temperature: 

Data not available 
6.11 Stolehlometrie Air to Fuel Ratio: 

Data not available 
6.12 Flsme Temperature: Osts not available 

7.   CHEMICAL REACTIVITY 

7.1 ReeetMty With Weten No reaction 
7.2 ReeetMty with Common Materials: No 

resction 
7J   Stability During Transport Stable 
7.4 Neutralizing Agents tor Adda and 

Caustics: Not pertinent 
7.5 Polymerization: Not pertinent 
7.6 InhlbKor of Polymerization: 

Not pertinent 
7.7 Meter Ratio (Reactant to 

Product): Data not available 
7J   ReeetMty Group: 18 

t   WATER POLLUTION 

6.1   Aquatic Toxldtv: Data not available 
6J   Waterfowl Toxtetty: Data not avaisNo 
U   Biological Oxygen Demand (BOO): 

(theor.) 1.8%, 0.5 day; (theor.) 12%. 5 
days 

8.4   Food Cham Concentration Potential: 

9.   SHIPPING INFORMATION 

6.1 Grades of Purity: 99+% 
9.2 Storage Temperature: Ambient 
■J Inert Atmosphere: No requirement 
6.4 Venting: Open (flame arrestsr) or 

pressure-vacuum 

10.   HAZARD ASSESSMENT CODE 

(See Hazard Assessment Handbook) 

A-P-O-T-U 

1L   HAZARD CLASSIFICATIONS 

11.1   Code of Federal Regikattons: 
Not listed 

11J   NAS Hazard Rating for Bulk Water 
TranaportarJOtt: 

Category Rating 

Fire  
Health 

Vapor'rmam~ 
Liquid or Solid Irritant... 
Poisons  

Water Poiution 
Human Toxicity— 
Aquatic Toxicrty— 
Aesthetic Effect- 

Reactivity 
Other Chemcals„ 
Water  
Self Reaction.. 

11.3   NFPA Hazard Classification: 
Category Classification 

Health Hazard (Blue) 2 
Flammability (Red) —   3 
Reectivity (Yellowl 0 

12.   PHYSICAL AND CHEMICAL PROPERTIES 

12.1     Physical State at 15*C and 1 atm: 
Uquid 

12J     Molecular Weight 100.16 
113     Boiling Point at 1 atm: 

241.TF - 116.2 . 389.4-K 
12.4     Freezing Pomt 

—119"F . —WC - 169'K 
12J     Critical Temperature: 

56S.9'F . 298.3'C - 571.5"K 
12.6 Critical Pressure: 

475 psis - 32.3 atm - 3.27 MN/m' 
12.7 Speelfle Gravity: 

0.602 at 20'C (Bqukfl 
12J     Uquid Surface Tension: 

23.6 dynes/em • 0.0236 N/m at 20'C 

12.9 UquW Water Interfadal Tension: 
15.7 dynes/cm - 0.0157 N/m at 22.rC 

12.10 Vspor (Ges) Specific Gravtty: 
Not pertinent 

12.11 Redo of Specific Hosts of Vapor (Gas): 
1.061 

12.12 Latent Host of Vaporization: 
149 Btu/tb - 62.5 cal/g - 
3.45 X 10* J/kg 

12.13 He« of Combustion: (e«.) 
—10.400 Btu/fb - —5.300 cal/g - 
—242 X 10' J/kg 

12.14 Heat of Decompceroon: Not pertinent 
12.15 Heat of SokiBon: (est) —9 Btu/tb 

_ —5 cal/g - —0.2 X 10" J/kg 
12.16 rteat of Polymerization: Not pertinent 
1225   Heat of Fusion: Data not available 
1126   Limiting Value: Data not available 
12J7   ROM Vapor Pressure: 0.8 psia 

NOTES 

JANUARY 199'. 



12.17 
SATURATED LIQUID DENSITY 

Temperature 
(degrees F) 

35 
40 
45 
50 
55 
60 
65 
70 
75 
80 
85 
90 
95 

100 
105 
110 
115 
120 

Pounds per cubic 
foot 

51.150 
50.990 
50.830 
50.660 
50.500 
50.340 
50.170 
50.010 
49.850 
49.680 
49.520 
49.360 
49.200 
49.030 
48.870 
48.710 
48.540 
48.380 

12.18 
LIQUID HEAT CAPACITY 

Temperature 
(degrees F) 

—30 
—20 
—10 

0 
10 
20 
30 
40 
50 
60 
70 
80 
90 

100 
110 
120 
130 
140 
150 
160 
170 
180 
190 
200 
210 

British thermal unit 
per pound-F 

.426 

.429 

.432 

.435 

.438 

.441 

.444 
"447 
.450 
.453 
.457 
.460 
.463 
.466 
.469 
.472 
.475 
.478 
.481 
.484 
.487 
.490 
.493 
.496 
.499 

12.19 
LIQUID THERMAL CONDUCTIVITY 

Temperature 
(degrees F) 

British thermal 
unit-inch per hour- 

square foot-F 

N 
O 
T 

P 
E 
R 
T 
I 

N 
E 
N 
T 

12.20 
LIQUID VISCOSITY 

Temperature 
(degrees F) 

77.02 

Centipoise 

3.800 

12.21 12.22 12.23 12 24 SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY 

Temperature 
(degrees F) 

Pounds per 100 
pounds of water 

Temperature 
(degrees F) 

Pounds per square 
inch 

Temperature 
(degrees F) 

Pounds per cubic 
foot 

Temperature 
(degrees F) 

British thermal unit 
per pound-F 

68.02 2.000 40 .109 40 .00203 0 .306 
50 .157 50 .00287 25 .320 
60 .222 60 .00398 50 .334 
70 .308 70 .00543 75 .348 
80 .422 80 .00730 100 .361 
90 .569 90 .00967 125 .374 

100 .757 100 .01263 150 .387 
110 .995 110 .01629 175 .400 
120 1.290 120 .02077 200 .412 
130 1.655 130 .02619 225 .424 
140 2.101 140 .03270 250 .436 
150 2.641 150 .04042 275 .448 
160 3.289 160 .04952 300 .460 
170 4.060 170 .06017 325 .471 
180 4.971 180 .07251 350 .482 
190 6.039 190 .08674 375 .493 
200 7.284 200 .10300 400 .503 
210 8.724 210 .12160 425 .514 
220 10.380 220 .14250 450 .524 
230 12.280 230 .16610 475 .534 
240 14.430 240 .19250 500 .544 
250 16.880 250 .22190 525 .553 
260 19.630 260 .25450 550 .562 
270 22.710 270 .29040 575 .572 
280    . 26.160 280 .33000 600 .581 
290 29.990 290 .37320 



Cofwnon Synonyms 

1, 3>Oinrtrob6fmn0 
1, 3-Own u utMnzoi 
nvONB 
meta-Dinrlrobenzene 
Dinrtrobenzol 

Slight odor 

Sinks in water. 

AVOID CONTACT WITH SOLID AND DUST. KEEP 
PEOPLE AWAY. 

Wear goggles. sell-contained breathing apparatus, and rubber 
overctothmg (inducing gloves). 

Call fire department. 
Isolate and remove discharged material. 
Notify local health and pollution control agencies. 

Fire 

Exposure 

Water 
Pollution 

Combustible. 
May explode if exposed to heat or Barnes. 

Flood discharge area with water. 
Combat (ires Irom behind bamer. 

CALL FOB MEDICAL AID. 
VAPOR OR OUST 
POISONOUS IF INHALED OR IF SKIN IS EXPOSED. 

Move victim to fresh air. 
It in eves, hold eyelids open and Hush with plenty of water. 
If breathing is difficuit give oxygen. 
SOUD 
POISONOUS IF SWALLOWED OR IF SKIN IS EXPOSED. 

Remove contaminated ctolhmg and shoes. 
Fiusn affected areas with plenty of water. 
IF IN EYES, hold eyelids open and Hush with plenty of water. 
IF SWALLOWED and wcton is CONSCIOUS, have victim drink water 

or rrwk and have victim induce vomrbnq. 
IF SWALLOWED and victim is UNCONSCIOUS OR HAVING CON- 

VULSIONS, do nothing exceol keep victim warm. 

HARMFUL TO AOUAT1C UFE IN VERY LOW CONCENTRATIONS. 
May be dangerous if it enters water intakes. 

Notify local hearth and wildlife officials 
Notify operators of nearby water intakes. 

L   RESPONSE TO DISCHARGE 

(See Response Method» Handbook) 

Issue warning-poison, water 
contaminant 

Restrict access 
Should bo removed 
Chemical and physical treatment 

3.   CHEMICAL DESIGNATIONS 

3.1 CG CotnpatJbHty Class: Not listed 
U FortBuar 1*CH.(NOi)t 
3J IMO/UN Designation: 6.1/1597 
3.4 DOT ID NOJ 1597 
JJ CAS Registry No_- 9WS4 

2.   LABEL 

2.1   Category: Poison 
22   Oase: 6 

4.   OBSERVABLE CHARACTERISTICS 

4.1   Physical Stats (as shipped): SoSd 
4\2   Color: Yellow 
4J   Odor Was* 

5.   HEALTH HAZARDS 

Personal Protective Equipment: Dust respirator rubber gloves: protective dotrang. 
Symptoms Following Exposure: Inhalation or ingesrjon causes loss ol color, nausea, headache, 

drones», drowsiness, and collapse. Eyes are «mated by »quid. Stains skin yellow; if contact is 
prolonged, can be absorbed into blood and cause same symptoms as for inhalation. 

Treatment ol Exposure: INHALATION: remove Irom exposure: get medical attention lor 
methemrjgjobinerraa. EYES: flush with water for at least 15 min. SKIN: wash wet with soap and 
water. INGESTION: induce vomiting. * conscious: give gastric lavage and saline cathartic: get 

rnorjcal atterrbon. 
Threshold Um« Value: 0.15 pom 
Short Term mhatstJon Umlts: Data not available 
Toxlctty by Ingestion: Grads 4: oral LD.. - 42 mg/kg (bird) 
Late Toxtetty: May cause aver damage, anemia, neuhts. 
Vapor (Gaa) Irritant Characteristics: Oats not available 
Uquld or SoM Irritant Charactarrstlcs: Data not available 

5.10 Odor Threshold: Data not available 
5.11 IOLH Value: 200 mg/m' 

6.   FIRE HAZARDS 

6.1     Flaah Point Not pertinent (combustible 
solid) 

U     Flammable Limits In Air Not pertinent 
6J     Fire Extinguishing, Agents: Water from 

protected location 
•.4    Firs Extinguishing Agents Not to be 

Used: Not pertinent 
6.5 Special Hazards ol Combustion 

Products: Not pertinent 
6.6 Behavior kl Fire: May explode 
6.7 Ignition Temperature: Data not available 
«a     Electrical Hazard: Not pertinent 
6.9 Burning Rate: Not pertinent 
6.10 Adlabattc Flame Temperature: 

Data not available 
6.11 Stolehlometrle Air to Fuel Ratio: 

Oata not available 
6.12 Flams Temperature: Data not available 

10.   HAZAR0 ASSESSMENT CODE 

(See Hazard Aasessment Handbook) 

II 

11.1 

11J 

11J 

11.    HAZARD CLASSIFICATIONS 

Code of Federal Regulabona: 
Poison. B 

NAS Hazard Rating for Sulk Water 
Transportation: Not listed 

NFPA Hazard ClaaafncaDon: 
Not listed 

7.   CHEMICAL REACDVm 

7.1 ReectKrHy With Waten No reaction 
7.2 Reactivity with Common Materlaie: No 

reaction 
7.3 Stability During Transport Stable 
7.4 Neutralizing Agents lor Adds and 

Cauattca: Not pertinem 
7.5 Porymertzatlen: Not pertinent 
7.6 Inhibitor of Polymerization: 

Not perbnent 
7.7 Molar Ratio (Resctsnt to 

Product* Oats not available 
7.1   Reactivity Croup: Data not available 

12. 

12.1 

122 
123 

124 

125 
12.6 
127 

12J 
12.9 

1210 

1211 

12.12 

12.13 

1114 
1215 
1216 
1225 
1226 
1227 

PHYSICAL AND CHEMICAL PROPERTIES 

Physical State at 1ST and 1 aim 
Solid 

Molecular Weight: 168.1 
Boiling Point st 1 arm: 

556'F - 291 "C - 5WK 
Freezing Point 

194-F . 90-C - 363'K 
Critical Temperature: Not pertinent 
Critical Pressure: Not perbnent 
Specific Gravity: 

1.58 at 18*C (sou) 
Uquld Surface Tension: Not pertinent 
Uquld Water Intertadal Tension: 

Not pertinent 
Vepor (Gaa) Specific Gravity: 

Not pertinent 
Ratio ol Specific Heats of Vapor (Gaa): 

Not pertinent 
Latent Hast of Vaporization: 

Not pertinent 
Heat ol Combueborr —7,378 8tu/lb 

- —4,099 cal/g . —171.5 X 10' J/kg 
Hast of Decomposition: Not pertinent 
Heat ol SokrUorr Not pertinent 
Heat ol Poryrnertrsborc Not pertinent 
Heat ol Fusion: 24.70 cal/g 
Limiting Value: Data not available 
Held Vapor Pressure: Oata not available 

a.   WATER POLLUTION 

(.1   Aquatic Toiletry: 
6-10 mg/l/6 rr/mirawws/rrxn. Isthal 
dose/ fresh water 

L2   Waterfowl Toxlctty: Data not available 
«J   Biological Oxygen Demand (800): 

Data not available 
M   Food Chan Concentration Potential: 

Data not available 

9.   SHIPPING INFORMATION 

9.1   Grades ol Purity: Commercial 
9_2   Storage Temperature: Ambient 
9J   Inert Atmosphere: No requirement 
9.4   Venting: Open (flame arreater) 

NOTES 
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DNB m-DINITROBENZENE 

12.17 
SATURATED UQUID DENSITY 

Temperature 
(degrees F) 

Pounds per cubic 
foot 

N 
O 
T 

P 
E 
R 
T 
I 
N 
E 
N 
T 

12.18 
LIQUID HEAT CAPACITY 

Temperature 
(degrees F) 

British thermal 
unit per pound-F 

N 
O 
T 

P 
E 
R 
T 
I 
N 
E 
N 
T 

12.19 
UQUID THERMAL CONDUCTIVITY 

Temperature 
(degrees F) 

British thermal 
unit-inch per hour- 

square foot-F 

N 
O 
T 

P 
E 
R 
T 
I 
N 
E 
N 
T 

1250 
UQUID VISCOSITY 

Temperature 
(degrees F) Centipoise 

N 
0 
T 

P 
E 
R 
T 
I 

N 
E 
N 
T 

12.21 
SOLUBILITY IN WATER 

Temperature 
(degrees F) 

34 
36 
38 
40 
42 
44 
46 
48 
50 
52 
54 
56 
58 
60 
62 
64 
66 
68 
70 
72 
74 
76 
78 
80 
82 
84 

Pounds per 100 
pounds of water 

.001 

.001 

.002 

.002 

.003 

.003 

.004 

.004 

.005 

.006 

.006 

.007 

.007 

.008 

.008 

.009 

.009 

.010 

.011 

.011 

.012 

.012 

.013 

.013 

.014 

.014 

12.22 
SATURATED VAPOR PRESSURE 

Temperature 
(degrees F) 

Pounds per 
square inch 

N 
O 
T 

P 
E 
R 
T 
I 
N 
E 
N 
T 

12.23 
SATURATED VAPOR DENSITY 

Temperature 
(degrees F) 

Pounds per cubic 
foot 

N 
O 
T 

P 
E 
R 
T 
I 

12.24 
IDEAL GAS HEAT CAPACITY 

Temperature 
(degrees F) 

British thermal unit 
per pound-F 

N 
O 
T 

P 
E 
R 
T 
I 
N 
E 
N 
T 



2,4-DINITROTOLUENE 

Common Synonyms 

DNT 
2. 4-Ointtrotoluol 
1-Memyt-2. 4-Onrtrobenzen« 

SoKd or healed Bouid    Yeitow to red solid or    Sight odor 
ytllow bquid 

Liquid soBdifies. Sottd and liquid sink in water. 

AVOID CONTACT WITH LIQUID AND SOUD. KEEP 
PEOPLE AWAY. 

Wear ruober overdotfiinq fmduding gloves). 
Stop discharge rJ possibte. 
CaU fire department 
Isolate and remove discharged material. 
Notify local health and poliuuon control agencies. 

Fire 

Exposure 

Water 
Pollution 

POeONOUS GASES MAY BE PROOUCEO IN FIRE. 
Containers may explode in fir«. 
Wear goggles and sell-contained breathing appartus. 
Extinguish with water, dry chenvcals. foamjx ( 

carbon dioxide. 
Coot exposed conuuners with water. 

CALL FOR MEDICAL AIO. 

poSoUS^SWAUOWED OR IF SKIN IS EXPOSED. 

Will bum skin and eyes. 
H swallowed wM cause nausea, vomiting or loss 

of consciousness. 
Remove contaminated clothing and shoes. 
Rush affected areas with plenty ol water. 
IF IN EYES, hold eyelids open and flush with plenty ol water 
IF SWALLOWED and victim is CONSCIOUS, have victim dnnk water 

or mik and have victim »«luce vonwina ...,_— --„ 
IF SWALLOWED and victim is UNCONSCIOUS OR HAVING CON- 

VULSIONS, do nothing except keep victim warm. 

S.   FIRE HAZARDS 

6.1     Flash Point <04'F C.C. 
12     Flammable Umlta In Air Not pertinent 
IJ     Fire Extinguishing Agents: Water, dry 

chemical, carbon dtoxids from protected 
location 

6.4 Fire Extinguishing Agents Not to be 
Used: Data not available 

8.5 Special Hasards of Combustion 
Products: Nitrogen oxides and dense 
black smoke are produced in a fire. 

6.6 Behavior In Fire: Decomposition is self. 
sustaining at 280'C. Containers may 
explode in a fire. 

1.7 Ignition Temperature: Not pertinent 
U     Electrical Hazard: Not pertinent 
1.9 Burning Rate: Not pertinent 
6.10 Adlabattc Flame Temperature: 

Data not available 

IContnutdl 

10.   HAZARD ASSESSMENT CODE 

(See Hazard Assessment Handbook) 

A-X-Y-ll 

11.   HAZARD CLASSIFICATIONS 

11.1 Code of Federal Regulaoona: 
ORM-E 

11.2 HAS Hazard Rating for Bulk Water 
Transportation: Not listed 

11J   NFPA Hazard CUealfleatlon: 
Category Classification 

Health Hazard (Bkie) 2 
Flammability (Red)    1 
Reactivity (Yellow)    3 

Effect of low concentrations on aguabc We is unknown. 
May be dangerous if it enters wster intakes. 
Notify local health and wtfdkle officials. 
Notify operators of nearby water intakes. 

L   RESPONSE TO DISCHARGE 

(See Response Methods Handbook) 

tasue warrxng^poison. water 
contaminant 

Restrict access 
Should be removed 
Chemical and physical treatment 

X   CHEMICAL DESIGNATIONS 

3.1   CO CompaUbUKy Class: Not «sled 
32   Formula: 2. 4-<NOt).C.H.CH. 
JJ   IMO/UN Designation: Solid: 0.1/2038: Squxt 

6.1/1600 
3.4   DOT ID MOJ 1600 (Liquid): 2036 (Solid) 
JJ   CAS Registry rta: 121-14-2 

2.   LABEL 

2.1   Category: None 
22   Claaa: Not pertinent 

4.   OBSERVABLE CHARACTERISTICS 

4.1   Physical State (a* aWpped): 
Solid or liquid 

42  Color: YeHow (liquid): yeeow to red (solid) 
4J   Odor Weak 

5.   HEALTH HAZARDS 

5.1     Personal Protective Equipment Air-tne mask or self-contained breathing apparatus: safety 
goggles and lace shield: rubber gloves and boots: protective clothing. 

52    Symptorns ft*owtng Espoouro: Ingestion or overexr«^ to »arx» from hot Squid (»n cause 
\oss o< color, nausea, headache, otenness. drowsiness, collapse. Hot Squid can bum eyas and 
skin. Prolonged skin contact with sotd can give same symptoms as attar «halation or «gostion. 

SJ    Treatment of Exposure: INHALATION: remove victim from exposure: gat medical attention tor 
„Mtwrnoglobinsmia. EYES: flush with copious amounta of water and get medteal attention. 
SKIN: waah we« with soap and waler. INGESTION: induce vomiting, U victim at conscious; give 

gastric lavage and eaxne cathartic: gel medical attention. 
5.4    Threshold Um« Value:  1.5 mg/m» 
SJ     Short Term Inhalation Urnrta: Data not available 
M    Toiletry by moeaoon: Grade 4; oral LD.. - 30 mg/kg (rat) 
5.7     late Toxtetty: May cause ever damage, anemia, neuritis. 
SJ    Vapor (Gas) Irritant Character!»«»»: Not pertinent 
5.»     liquid or SoUd Irritant Charaeterlaoea: Data not available 

5.10 Odor Threshold: Oata not available 
5.11 HKHVakie: 200 mg/m1 

7.  CHEMICAL REAcnvrn 
7.1 Reactivity With Water: No reaction 
7.2 ReactMty with Common llaterlala: No 

reaction 
7J   SUbillty During Transport Stable below 

46rF(2S0-C) 
7.4 Neutralizing AgenU for Adda and 

Cauatlcs: Not pertinent 
7.5 Polymerization: Not pertinanl 
7.6 Inhibitor ol Polyrnerlzallon: 

Not pertinent 
Molar Ratio (Reactant to 

Product): Dau not available 
Reactivity Group: Data not available 

7.7 

7J 

I   WATER POUUTION 

6.1   Aquatic ToxWty: Dau not available 
62   Waterlowl Toiletry: DSU not avaaabla 
6J   Biological Oxygen Darnand (BOO): 

Data not available 
6.4   Food Cham Concentration Potential: 

Dau not available 

9.   SHIPPING INFORMATION 

6.1 Grades ol Purity: Technical. Mixtures such 
as an 80:20 mixture ol 2. 4- and 2. 
OHSomers are also available. The 
hazard properties are similar. 

1.2 Storage Temperature: Ambient (solid): 
>90'C (liquid) 

1J   Inert Atmosphere: No requirement 
6.4   Venting: Open (flame wrestsr) 

11   PHYSICAL AND CHEMICAL PROPERTIES 

12.1     Physical State at IS'C and 1 amr 
Solid 

112     MolecuUr Weight 1821 
122     Soiling Point at 1 amc Decomposes 
12.4     Freezing Point 

158*F - 70-C - 343-K 
115    Critical Tsmpersture: Not pamnent 
12.6 Critical Preeaure: Not pertinent 
12.7 Specific Gravity: 

1.379 at 20-C (liquid) 
12.6     Liquid Surface Tenelon: Dau not available 
12.9 liquid Water Intertadal Tenelon: 

Dau not available 
12.10 Vapor (Gas) Speeme Grsvtty: 

Not pertinent 
12.11 Ratio of Specific HeaU of Vapor (Geek 

Not pertinent 
12.12 Latent Heat ol Vaporization: 

170 Btu/tb - 93 cal/g - 
3.9 X 10" J/kg 

12.13 Heat of Combustion: —6.30S Btu/tb 
. —4.614 cal/g - —193.0 X 10' J/kg 

12.14 Heat of rjecompoeiboti: Not pertinent 
12.15 Heat ol Solution: Not pertinent 
12.16 Heat ol Polyrriertiaöon: Not pertinent 
tus   Heat of Fusion: 26.40 cal/g 
122«   Limiting Value: Dau not available 
1227   Raid Vapor Preeaure: Dau not available 

C.   FIRE HAZAROS (Continued) 

6.11 Stolchlometrle Air to Fuel Ratio: Dau not avaäable 
6.12 name Temperature: Dau not available 
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DTT 2,4-DINITROTOLUENE 
\ 

12.17 
SATURATED LIQUID DENSITY 

Temperature 
(degrees F) 

Pounds per cubic 
foot 

N 
O 
T 

P 
E 
R 
T 
I 
N 
E 
N 
T 

12.18 
LIQUID HEAT CAPACITY 

Temperature 
(degrees F) 

211.73 

British thermal unit 
per pound-F 

.349 

12.19 
UQUID THERMAL CONDUCTIVITY 

Temperature 
(degrees F) 

British thermal 
unit-inch per hour- 

square foot-F 

12J20 
UQUID VISCOSITY 

Temperature 
(degrees F) 

N 
O 
T 

P 
E 
R 
T 
I 

N 
E 
N 
T 

Centpoise 

N 
O 
T 

P 
E 
R 
T 
I 

N 
E 
N 
T 

12.21 
SOLUBILITY IN WATER 

Temperature 
(degrees F) 

Pounds per 100 
pounds of water 

34 .02 
36 .022 
38 .022 
40 .022 
42 .022 
44 .023 
46 .023 
48 .023 
SO .024 
52 .024 
54 .024 
56 .024 
58 .025 
60 .025 
62 .025 
64 .026 
66 .026 
68 .026 
70 .026 
72 .027 
74 .027 
76 .027 
78 .028 
80 .028 
82 .028 
84 .029 

12.22 
SATURATED VAPOR PRESSURE 

Temperature 
(degrees F) 

Pounds per 
square inch 

N 
O 
T 

P 
E 
R 
T 
I 

N 
E 
N 
T 

12.23 
SATURATED VAPOR DENSITY 

Temperature 
(degrees F) 

Pounds per cubic 
foot 

N 
O 
T 

P 
E 
R 
T 
I 

N 
E 
N 
T 

12^4 
IDEAL GAS HEAT CAPACITY 

Temperature 
(degrees F) 

British thermal unit 
per pound-F 

N 
O 
T 

P 
E 
R 
T 
I 

N 
E 
N 
T 



m-XYLENE XLM 

Common Synonyme 

1. 3-Oimetrtylbenzene 
Xytol 

Watery liquid 

Float! on water. Flammable, irritating vapor is produced. 

Sloo rjscharge if possible. Keep people away. 
Can fira department 
Avoid contact with liouid and vapor. 
Isoiata and remove discharged meterflal. 
Notify local health and pollution control agenbee. 

Fire 

Exposure 

Water 
Pollution 

FLAMMABLE 
Flashback along vapor trai may occur. 
Vapor may explode if ignited in an andosad a 

Wear self-contained breathing apparatus. 
Extinguish with foam, dry chemical, or carbon 
Water may be ineffective on fira. 
Cool exposed containers with water. 

CALL FOR MEDICAL AID. 
VAPOR 
Irritating to eyes, nose, and throat 
If «ihaled, will cause headache, drfficutt breathing, or loss of 

consciousness. 

Move to fresh air. 
If breathing has stopped, give artificial respiration. 
If breathing is drrficuri. give oxygen. 

LIQUID 
Irritating to skin and eyes. 
If swallowed, wül causa nausea, vomiting, or loss of consciousness. 

Remove contaminated ctotreng and shoes. 
Rush affected areaa with plenty of water. 
IF IN EYES, hold eyelids open and flush with plenty of water. 
IF SWALLOWED and victim a CONSCIOUS, have victim drink water 

DO NOT INDUCE VOMITING. 

HARMFUL TO AOUATC LIFE IN VERY LOW CONCENTRATIONS. 
Fouling to shoreline. 
May be dangerous if It enter» water Intake». 

Noofy local health and wadafa officiate. 
Noofy operators of nearby water intakea. 

L   RESPONSE TO DISCHARGE 

(Sea Reeponse Methods Handbook) 

Issue warning-high flamrnabflfty 
Evacuate area 
Should be removed 
Chemical and physical treatment 

1   CHEMICAL DESIGNATIONS 

3.1   CO CompeBbBty Clasa: Aromatic 
Hydrocarbon 

12   Formula: rr*CH4(CHi)t 
U   lalO/UN Designation: £2/1307 
14   DOT ID NOJ 1307 
U   CAS Registry Noj 108-38-3 

2.  Lwa 
2.1   Category: Flammable Iqukl 
12  Class: 3 

4.   OBSERVABLE CHARACTERISTICS 

4.1   Physical State (aa eMppocft Liquid 
U   Color Colorless 
4J   Odor Like benzene: characterMc aromatic 

I   HEALTH HAZARDS 

Personal Protective Equipment Approved caniater or ajr-auppiad mask; goggles or face shield; 

plastic gloves and boots. 
Symptoms Fosowtng Exposure: Vapors causa headache and drzbneea. Liouid Irritates eyaa and 

skin. If taken into lungs, cause« severs coughing, rjetreea, and rapid» develops«; piamonary 
edema. If Ingested, causes nausea, vomiting, cramps, riaeo^che, and coma: can be fataL Money 

and Hver damage can occur. 
Treatment of Expoaura: INHALATION: remove lo freah air. a*nWatar artificial rsspirstion and 

oxygen If requked: cas a doctor. INGESTION: do NOT Induoa vomiting: cal a doctor. EYES: 
flush with water tor at least 15 min. SKIN: wipe off, wash with soap and water. 

14    Threshold Umrt Value: 100 ppm 
U     Short Term Inhalation Limits: 300 ppm for 30 min. 
U    Toxlerry by Ingestion: Grade 3; LDM - 50 to 500 g/kg 
17    Late Toxtctty: Kktney and Ivor damage. 
U    Vapor (Oaa) trrttant Clua ach» raues: Vapors cause a sight smarting of «la eyes or respiratory 

system > present In high ujncenlrarions. The effect la larnporary. 
U    Liquid or Sold Irritant Chaiactertatlca: MWmum hazard. If spilled on clothing and snowed to 

remein, may cause smarting and reddenkig of the skin 
5.10 Odor Threshold: 0.05 ppm 
5.11 IDLH Value: 10.000 ppm 

5.1 

SJ 

6.   FIRE HAZARDS 

6.1    Flaah Point B4'F C.C 
L2     Flamriv»c4eLliiiltelnAlr:1.1%-8.4% 
L3    Firs Exttnrjulahlng Agents: Foam, dry 

LIMMIM si, or carbon rAoxkie 
s.4    Fira Extinguishing Agents Not to be 

Deed: Water may be ineffective. 
(j    Special Hazards of Comrxerbon 

Products: Not pertinent 
M    Behavior h Rre: Vapor is heavier than air 

and may travel considerable dbtance to a 
source of ignition and flash back. 

5.7    Ignition Tarnperatura: 98S'F 
U     Electrical Hazard: Class I, Group D 
U    Burning Rate: 5.8 mm/rran. 
(.10   AdtabetJc Flame Temperature: 

Data not available 
(.11   StoMitometrle Air to Fuel Ratio: 

Data not available 
(.12   Flame Temperature: Data not available 

7.   CHEMICAL REACTIVITY 

7.1   Reecttvrry With Water No reection 
7 J   ReaetMty wtui Common Materials: No 

Stability During Traneport Stable 
Neutralizing Agents for Adds and 

CauettcK Not pertinent 
Folyiiietliaobn: Not perHnent 
Inhibitor of Polymerization: 

Not pertinent 
Molar Reno (Reectant to 

Product): Data not avaaabfe 
7J   Reactivity Group: 32 

7.7 

I   WATER POLLUTION 

1.1   Aquattc Toiletry: 
22 ppm/ge rr/btuegja/TU/treah wan 

12   Waterfowl Toxlerry: Data not available 
U   Biological Oxygen Demand (BOO): 

. 0 rb/6. 5 days; 0% (theor.), S days 
L4   Food Chain Cuncentiabon PotentJat 

Data not available 

1   SHIPPING INFORMATION 

».1   Oradee of Purity: Reoeerch: 90.99%: 
Pure: 99.9«: Tedinlcal: »0.2% 

%2  Storage Temperature: Ambient 
L3   Inert Atmoephere: No requirement 
M  Venting: Open (flame arreatar) or 

pressure vanwrrn 

10.   HAZARD ASSESSMEKT CODE 

[See Hazard Aasssimsnt Handbook) 

A-T-U 

11.   HAZARD CLASSIFICATIONS 

11.1   Code of Federal Regulations: 
Flammable Hqud 

IU   MAS Hazard Rating for Buk Water 
Traneportstioni 

Category                    Rating 
Fire 3 
Health 

Vapor Irritant-. 
Uoud or Solid Imtant- 
Potaona -  

Watar Position 
Human ToMctty  
Aquatic Tenacity  
Aesthetic Effact  

Reeetivity 
Other Cnernicals  
Water  
Self Reaction™ 

11J   NFPA Hazard Oaaafflcatton: 
Category DasaMeatfon 

Health Hazard (Blue)    2 
Flammabiiity (Red)    3 
Reactivity (Yellow)    0 

12.   PHYSICAL AND CHEMICAL PROPERTIES 

12.1    Physical State at 15*C and 1 atnt 

112 Motecuiar Weight 108.16 
12J Boning Point at 1 aim: 

2S9.4#F - 131.9"C - 40S.rK 
12.4 Freezing Point 

—54.2T - —«7.9"C - 225.3"K 
IU Critical Temperature: 

«SOJ'F - 343.3-C - 617.0'K 
1Z8 Crtbcal Preeeure: 

513.5 aim - 34.95 psia - 3.540 
MN/m« 

12.7 Specific Gravity: 
0.SS4 at 20'C (aqukf) 

118 Liquid Surface Tension: 
28.8 dynee/em - 0.028« N/m at 20'C 

123 Liquid Water Interracial Tension: 
38.4 dynes/em - 0.0384 N/m st 30'C 

12.10 Vapor (Gaa) Specific Gravity: 
Not pertinent 

12,11 Ratio of Specific Heats of Vapor (Gaat 
1.071 

12.12 Latent Heat of Vaporization. 
147 Btu/tj - (1.9 cal/g - 
3.43 X 10* J/kg 

12.13 Heat of Correlation: —17.554 Btu/lb - 
—9752.4 cal/g - —408-31 X 10' J/kg 

12.14 Heat of Decornpoemoru Not pertinent 
1115 Hoot of Solution: Not pertinent 
12.« Hoot of Porymottzatlon: Not pertinent 
1125 Heat of Fusion: 28.01 cal/g 
1128 Uniting Value: Data not avsiatHe 
1127 ReW Vapor Preeeure: 0.34 psia 

NOTES 
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XLM m-ATLtNE 

12.17 
SATURATED UQU1D DENSITY 

Temperature 
(degrees F) 

15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 
85 
90 
95 

100 

Pounds per cubic 
foot 

55.400 
55.260 
55.130 
54.990 
54.850 
54.710 
54.570 
54.430 
54.290 
54.160 
54.020 
53.880 
53.740 
53.600 
53.460 
53.320 
53.180 

. 53.050 

12.18 
LIQUID HEAT CAPACITY 

Temperature 
(degrees F) 

40 
50 
60 
70 
80 
90 

100 
110 
120 
130 
140 
150 
160 
170 
180 
190 
200 
210 

British thermal unit 
per pound-F 

.387 

.393 

.398 

.404 

.410 

.415 

.421 

.426 

.432 
-.437 

.443 

.448 

.454 

.460 

.465 

.471 

.476 

.482 

12.19 
LIQUID THERMAL CONDUCTIVITY 

Temperature 
(degrees F) 

35 
40 
45 
50 
55 
60 
65 
70 
75 
80 
85 
90 
95 

100 

British thermal 
unit-inch per hour- 

square foot-F 

.962 

.953 

.944 

.935 

.926 

.917 

.908 

.899 

.890 

.881 

.873 

.864 

.855 

.846 

12.20 
LIQUID VISCOSITY 

Temperature 
(degrees F) Centipoise 

15 .938 
20 .898 
25 .862 
30 .827 
35 .794 
40 .764 
45 .735 
50 .708 
55 .682 
60 .658 
65 .635 
70 .613 
75 .592 
80 .572 
85 .554 

12.21 12.22 12.23 12.24 
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY 

Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thermal unit 
(degrees F) pounds of water (degrees F) inch (degrees F) foot (degrees F) per pound-F 

I 60 .090 60 .00172 0 .247 
N 70 .127 70 .00238 25 .260 
S 80 .177 80 .00324 50 .273 
O 90 .242 90 .00435 75 .286 
L 100 .326 100 .00577 100 .299 
U 110 .434 110 .00754 125 .311 
B 120 .571 120 .00975 150 .324 
L 130 .743 130 .01247 175 .336 
E 140 .956 140 .01577 200 .348 

150 1.219 150 .01977 225 .360 
160 1.538 160 .02455 250 .371 
170 1.924 170 .03023 275 .383 
180 2.388 180 .03691 300 .394 
190 2.939 190 .04473 325 .406 
200 3.590 200 .05382 350 .417 
210 4.355 210 .06431 375 .427 
220 5.247 220 .07635 400 .438 
230 6.282 230 .09009 425 .449 
240 7.476 240 .10570 450 .459 
250 8.846 250 .12330 475 .469 
260 10.410 260 .14310 500 

525 
550 
575 
600 

.479 

.489 

.499 

.508 

.517 



DJaaal ol right) 

C%ieMd Lube or fuel oi odor 

Coin 
AM 

Hre 

Exposure 

Water 
Pollution 

Emngusn «Wl dry eMmcH. loani or 
Water may be »Xfecwo on «re. WWNlMMlKM 
Cool   

CALL FOR MEDICAL AID. 

LKHJID 
kntatmg to akin and eye». 
Harmful if ewaüowed. 
n amove oontamnalad üodvig and ehoos. 
Fkjeh affected araai with plenty of watar. 
IF IN EYES. MM ayakda opan and «uah «im plenty of watar. 
IF SWALLOWED and «earn ■ CONSOOUS, have «dn dmtk 

DO NOT INDUCE VOMITING. 

Dangoroua to arjuatc Ha ai Mgh 
Foueng to ahoraana. 
 Illlanlarawa 

L   KSTONSE TO DISCHARGE 

Snoud bo wnoMd 
Owral ond pftyscsl trMtnttml 

3.   CHEMICAL DESIGNAT»« 

U   MO/UN OnlanaMan: 3.1/1270 
14   DOT B Ho: 1270 
U   CAS Raajeiry Ho: Data no» a ailatli 

2. LABEL 

2.1 
U 

4.   OBSEWABli ChVUMClBBSTICS 

4.1   Ptiyaloal «la (a» ahtpud): Liquid 
42   Colon Ugrit brown 
o Od 

a. HEALTH HAZARDS 

i.1    aaracnal Protocol ■ louiornarn- Prone»»» gto»«K gogglaa or fact araMd. 
12    Bimpioiaa Fuauwtog expoaurc »(HALATION cauaaa haadacna and akaht 

WGESTION raiwuni «orwtng. and oampnc: daprnlpn of carnal 
langjng from müd haadacna to anirmin. coma, and deem pulmonary «maaon aacondary to 
amamon of aotvenc agna of Udray and »rar damaga may bo dauyad. ASPIRATION cauaaa 
■aiara lung «ntaaon wan oougrwio. caapno. dyapnaa. auhalaml oaaaae. and rapirJy 

■ oft 
dbyd 

U    Tiaaliaaia llirintlarai   WGESTIOr* do NOT indue* vomiting: aaak medical attention. 
ASPIRATION: antorea bad raat aJ am oaygen. EYES: waah with oaptoue quantJIy of watar. 
SXN ramova aoNont by wiping and waah wUh aoap and watar. 

L4    Thrwatiotd Unit Value: No *ngM value ■rrerariMj 
U    Short Tan» Whalatlnn Uriwu. Data not ■ mnii 
U    Tandty by tnaaalttar Grade 1: LDu - S-1S g/kg 
1.7    La»> ToBenr Oau not aiiaiariH 
U    Vapor (Oaa) Irritant cnaraaaraajoa: Sight irnarang of ayaa or raapratory aynam » prannt m 

njph osnoanaaaona. The aftact ia tamporary. 
12    Uautd or «odd Irrtum Cl-atMlaBca   Minimum ruaard. H IpiUd on otoMng and aaowed to 

reman, may oauaa emarang and raddarwig ol akin. 
L10   Odor Thraanotd: 0.7 pom 
1.11   BXHValua: Data not a alarm 

t   nR£ HAZARDS 

1.1     Reah Point 100*F C.C. 
U    nammabla Limit» kl Akt 1 J%-«% 
«2    Bra tiimoiaahlna Agnila. Dry avarice!. 

foam, or carhon rirrrine 
IA    Bra Eiraimaahlng Agent» Not to ba 

Uaacb Watar may ba IneNactiv*. 
U    tpadel Hazard« or CorneualJoa 

Producta: .Not pertinent 
12    Behevtor ai FtnK Not pertinent 
(.7    tanrobn Temperatur« 350—taSTT 
«2    Etaetrteal ranarcc Not paninant 
12    Burning Rate 4 mm/mn. 
L10  Adtobadc Partie Temperature! 

Data not «vaüarna 
«.11   tuinwniwatrtr At-1» Fuel Raoo: 

Oatanot awaiiahia 
(.12  Flam« Temperatur«: Data not aiiaiahla 

10.   HAZARO ASSESSMENT CODE 
Qaa Maaard Aamamint H»ndOoo>) 

A-T4J 

11.1 

1U 

111 

1L   HAZARD CLASSinCATIONS 

Coda of Fadaral Raouaroon«: 
Comouaobl« agud 

MAS Hazard Rating rar Buk Watar 
TranatpOa^BliOa'c Not HMO 

PaT»*A HaBatfd Ca^MSnlCaraOaX 

Caleguif         Ctaaalflraflnn 

naaetWIy p/aHnw)                       0 

7. CHEMICAL REAcnvrrr 

7>1   RNdMty With Wotoc No fMaChon 
7J2   R<MctMly ffVlth Cotwnon Itateriflte No 

7J   StabWy During Tranaport SUbt. 
7A   laauoaaltng Ag*nta for Aetda and 

Cauaoca. Not paninant 
7J   Potjfinartaatloni Not partlnant 
7JS   Inhibitor of PotymartcatloiG 

Not parttnant 
13  aWar Ratio (Ttaartant to 

Product): Data not ■iralihH, 
7J   Raacovtty Onup: S3 

11 
12.1 

12J 
12J 

X1A 

«J 
12J 
127 

12J 

12* 

12.10 

12.11 

12.12 

12.11 

1114 

12.1! 
12.11 
12JS 
122* 
1227 

PHTSKAL AND CHEMICAL MrOfERTIES 

PtiUlim Staat at ire and 1 anc 
Liquid 

■OftaMaatTat* WWpjM! NOt paWtaTMalt 

avolHnQ Point st 1 BUK 

seo—«ao-F - 103—tare - 
416—SM-K 

FfaMBTtQ POatlt! 
-JOT _ -34-C - 240-K 

CrtttOal Toiiiporaturo; Not pavtiTMnt 
CfttWH PioMunK Not pwwwnt 
■%——«hlamai a*AwaHkaHais ■^winnC IMmVnjZ 

081-OaS at 1S*C (tguid) 
Ltautd Sartaoa Tanalon 

23—32 dynaa/cm - 0.023-0.032 N/m 
«2TC 

Liquid Watar Intarlarail Tanatorr 
47—41 dynat/cm - 0.047—0.041 Him 
at2TC 

Vapor (Oaa) Spacrftc Orairtty: 

Raao of «padtlc Haata of Vapor tOaet 
NOt pOltVaafflt 

LMont HoM of Vtapofti'rition.' 
110 etu/B - SO cal/g - 
IS X 10» J/kg 

Haat a« Combuaoorc —18.540 Btu/b • 
—1OJ0O cH/g - —43124 X to* J/«« 

Hoot Of DOOOMpOOnlOfC Not pOftTMrt 
Haat at Saaiuon: Not paranant 
Haat ot Potymarburtlorc Not partrwm 
Haat of «laapn; Bau not ayaiabu 
Untang Vahia: Data not avanihn 
Raid Vapor Piaaaura. Data not a laiawi 

t   WATER raiUITION 

1.1   ««uatlr Toatenr 
204 mg/1/24 hr/juvar*. Amanean 
alwd/TU/aalt watar 

U  Walatroarl ToUcfty: 20 mg/kg LDu 
(rraward) 

U   Wologlnol Oayaan Damand C0O1: 
Datt not awaiaM« 

Nona 

1   SHIPMNC INFORMATION 

a.1   Oradaa at Purity: Diaaal tual 1* (ASTM) 
•L2  ftaraga Taawaratura: Ambwnt 
U   Inart Atmoapnara: No raquaamant 
fli4   VantJng: Opan (Tkuna arraatar) 

NOTES 



DOD OILS , FUEL: 1-D 

12.17 
•.ATURATED UQUID DENSITY 

12.18 
UQUID HEAT CAPACITY 

12.19 
LIQUID THERMAL CONDUCTIVITY 

1120 
UQUID VISCOSITY 

emperature 
degrees F) 

Pounds per cubic 
foot 

Temperature 
(degrees F) 

British thermal unit 
per pound-F 

Temperature 
(degrees F) 

British thermal 
unit-inch per hour- 

square foot-F 
Temperature 
(degrees F) Centipoise 

34 
36 
38 
40 
42 
44 

51.430 
51.360 
51.290 
51.220 
51.':3 
5lx-'-;0 

70 
75 
80 
85 
90 
95 

.469 

.471 

.474 

.476 

.479 

.481 

50 
60 
70 
80 
90 

100 

.964 

.964 

.964 

.964 

.964 

.964 

—30 
—25 
—20 
—15 
—10 

—5 

6.065 
5.482 
4.965 
4.508 
4.101 
3 739 46 

48 
51.C-0 
50.940 

100 
105 

.484 

.486 
110 
120 

.964 

.964 
0 
5 

3.416 
3.127 
2.867 

50 50.870 110 .489 130 .964 10 52 
54 

50.800 
50.740 

115 
120 

.491 

.494 
140 
150 

.964 

.964 
15 
20 

1634 
2.424 
1235 
2.064 
1.909 
1.768 
1.641 
1.525 
1.419 
1.322 
1.233 
1.152 
1.078 

56 
58 

50.670 
50.600 

125 
130 

.496 

.499 
160 
170 

.964 

.964 
25 
30 60 

62 
50.530 
50.460 

135 
140 

.501 

.504 
180 
190 

.964 

.964 
35 
40 64 

66 
68 
70 
72 
74 
76 
78 

50.390 
50.320 
50.250 
50.180 
50.110 
50.040 
49.970 
49.900 

145 
150 
155 
160 
165 
170 
175 
180 

.506 

.509 

.511 

.514 

.516 

.519 

.521 

.524 

200 .964 45 
50 
55 
60 
65 
70 
75 

80 49.830 185 .526 
82 49.760 190 .529 
84 49.690 195 .531 

____._ 

12J1 
SOLUBILITY IN WATER 

1122 
SATURATED VAPOR PRESSURE 

1123 
SATURATED VAPOR DENSITY 

1124 
IDEAL GAS HEAT CAPACITY 

emperature 
legrees F) 

Pounds per 100 
pounds of water 

Temperature 
(degrees F) 

Pounds per square 
inch 

Temperature 
(degrees F) 

Pouncs per cubic 
'.TOt 

Temperature 
(degrees F) 

British thermal unit 
per pound-F 

I 70 .041 N N 
O 
T 

N 80 .056, O 
S 90 .075 T o 100 .099 
L 110 .130 P P 

E 
R 
T 

U 120 .168 E 
B 130 .217. R 
L 140 .277 T 
E 150 .350 1 

160 .440 N N 
E 
N 
T 

170 .548 E 
180 .679 N 
190 .835 T 
200 1.021 
210 1.241 
220 1.500 
230 1.802 
240 2.154 
250 2.562 
260 3.033 
270 3.573 
280 4.192 
290 4.896 
300 5.695 



rtuiavnecling ei 

Oüyi Lute or fuel d odor 

Step nlechoroe H pnaefc«. 
Cal fir» department. 
Avoid contact wm i 

Fire 

Exposure 

Water 
Pollution 

Enngueh «tin or» oramcal. foam ot 
Water may bt ■Mflecano on ftra. 
Cod  J  

CALL Ft» MEDICAL AD. 

LIQUID 
Irritating to ahxi and ayaa. 
n amaowad. «al cauaa naia 
Bamova ujnu»i»led OUHng and enoae. 
Ruth altaclad areei «mtn plenty ot aatar. 
IF IN EYES, hold mm opan and Kuan aWi planty of wal 
IF SWALLOWED and «cam a CONSCIOUS, hava vfcom c 

DO NOT INDUCE VWffnNO. 

Danoaroua to aquatic la 
Fouling to ahorefcne. 
'    -   J Ulla 

Notify local haaltn and «ana* amaah. 

L   KSKNSE TO DISCHMKE 

Should ba lanovad 
Chameai and pfiyecal i 

3.   CHEMICAL DESICCATIONS 

LI   CO 
Hydrocarbon Manna 

U   Formula 
JJ   WO/UN 
M   DOT B No: 1223 
U   CAS Hiealry Mcu Data 

z. uua 
orytl 
Not 

4.   OBSERVABLE CHWACTBnSTICS 

A3   Coton Uont traam 
4J  OdonL 

5.   HEALTH HAZARDS 

1.1    Paraora. Proteetrro taulpoiont; Piutocam gtoyoc: goggle» or too» araeld. 
U     »»mctama Foeoeitng Eaaoaura: «HALATION c 

MGESTIONt 
itoi 

earaaaean ol aoryane »or» ol kidnay and a» damaga may ba dalayad ASPIRATION cauaai 
; mutton Wto ccuglang. oagojng, oyepnoa. ■WaanH daaraao, and rapidry 

■ ol bnxv*ocnaumor«i and pnaumonHa; acute onaat el 
•ad by dapraaaan. 

U    Traatmant ot Inaaura; INGESTION: do NOT Muoa vomejno, ASPIRATION: ankma bad met 
t aaak medcal altonaon. EYES: *aah «an ooptoua quortty ot «aaar.SKW: 

U    tort Tan» Wanton Lawn: Data not a aaar.li 
U    TojkWy by Ingiatlnir Grada 1: LO». - 5-15 o/H 
17    Law Toxtotty: Data net analanH 
U    Vapor (Pea) Irritant CliiclanaBca   SaMM »»»rang ol ayaa or ranilr, aillam II prater» m 

l uumamiaacm. Tha effect ■ —iporary. 

S.   RRE HAZARDS 

(.1     Reeh Poeit 13TF CC 
«2    nammabli Umn» In «In 

Data not avaaabla 
U    Bra Brdrnaantng «game. Dry chemicaL 

foam, or carbon dkadda 
«4    Ftra brtnouterang «gam Mot to ba 

Uaad: Wator may ba »arraclaie 
U    «panW Haaarda ot Ceuaiuadan 

Piurturlr Not pertinent 
U    •aaavtor In Ftra: Not pertinent 
(.7    tajntoan Temperature: 404-F 
«J    Bactnoal Heard: Not pertinent 
U    atenkra Mat»: 4 mm/nan. 
«.10  AdaaaatJe name Temperature: 

Data not eiriiUHe 
«.11   Huliraoaiolrlt «a- to Fuel watte 

Dota not available 
(.11   »lama Touiueiauao. Data not airaaahli 

10.   HAZARD ASSESSMENT CODE 

(See Heard «aanammt Handbook) 

A-T-U 

11.1 

1U 

1U 

tL   HAZARD CLASSIFICATIONS 

Code ot Föderal Redjaadone: 
CombuBWa a»äd 

HAS Heard Raong tor Buk Waler 
TTaWMpSnBtkMC Not ittsd 

NFP« Heard OaaaHlr atlrw 
CMaaory         OanltlnaHnn 

Haaltti Hazard fBlua)   0 
rurnmabatf (Harl)            2 
Raecavay (Yearw)        -   .  0 

7.   CHEMICAL REACTIVITY 

7.1   HoocWvlty with Water No reaction 
7 ät   R<MWtiVny wlut Conkfiton tawtaWtaMaE No 

7J  StabMty During Tranaport stabla 
7.4   Neutreaxmg «gante tor Adda and 

CeueUce. Not pertinent 
74  Petymerbtetlorc Not pertinent 
7JI   blrebner ot PQrymerbjalJorc 

7.7  Motor Ratio (Hiar.uail «o 
Piuduatl, Data not »yalehle 

7J   Beeedvtty Group: 33 

1Z 
12.1 

1U 
12J 

114 

12J 
m 
127 

12J 

12J 

12.10 

12.11 

12.12 

12.11 

12.14 
12.1S 
12.11 
122$ 
112« 
1227 

PHYSICAL AND CHEMICAL PIMFERTIES 

Phyetoel «ate et IfC end 1 etnc 
UourJ 

Mnlmnar Wilalil Not paranew 
Bottng Paint at 1 etnc 

540—«401= - 2B2-338-C - 
S5S-«11T< 

—STTF - —2TC - 244-K 
CllUual Teetparatura: Not paranant 
einmal Pi nun: Not paranant 
BBWAaaAeW AaaaarieaaeB ■pWeHIB tmwwnyz 

am at arc natai 
Uqutd turtaoa Tenalon; laaL) 

2S dynae/om - 0.025 N/m at 2TTC 
Uautd wawc >nai latlal Tinalnn   leatl 

SO dynee/em - 0JOS N/m at 20*C 
Vapor torn) tpaerllc Oravtty: 

Rado at «paoltlc Haata at Vapor (Oaa): 

Leeanl Heet at Vaponmaarc 

Heat at CiiialiuaHiin —10.440 Bui/» _ 
—10J0O cal/g - —4S2.17 X 10" J/kg 

Heal of Decompoeltlnn" Not paranant 
Heat ot SokiDorc Not paranant 
Heat ot PotymailialllML Not parenent 
Heat of FuatoR Oata not a alMlH 
Limiting VakME Data not airelattn 
Raid Vapor Praaeura: Date not irMar.li 

I   WATER POLLUnOfl 

a.1   »laamn TealonY! 
200 ppm/24 rr/luvaraa American 
ahadm_/lraan «war 
20 ppm/M hr/rarbow aout 
agm/TU'aalt mtar 

U  WataitoerlToaMty: Data not aiaaihli 
U   HBlaglml Oiypan oimand COD» 

OalanoHiarlann 
M   Food Cham Cleieeiiliellen P lltal 

Nona 

1   SHIPFIHG IHrDRMATIOH 

(.1   Oradee o« Purity: Corranardal 
%£   fMarapa Tenaearatura: Ambient 
Sj   tnert «tjeeapnere: No requrement 
M   Varakig: Open (feme arraatar) 

NOTES 



DTW OILS, FUEL: 2 

12.17 
JATURATED UQUID DENSITY 

smperature 
degrees F) 

50 
52 
54 
56 
58 
60 
62 
64 
66 
68 
70 
72 
74 
76 
78 
80 
82 
84 

Pounds per cubic 
foot (estimate) 

12.18 
UQUID HEAT CAPACITY 

12.19 
UQUID THERMAL CONDUCTIVITY 

Temperature 
(degrees F) 

54.740 
54.740 
54.740 
54.740 
54.740 
54.740 
54.740 
54.740 
54.740 
54.740 
54.740 
54.740 
54.740 
54.740 
54.740 
54.740 
54.740 
54.740 

30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 
85 
90 
95 

100 
105 
110 
115 
120 
125 
130 

British thermal unit 
per pound-F 

.429 

.431 

.434 

.436 

.439 

.441 

.443 

.446 - 

.448 

.451 

.453 

.456 

.458 

.460 

.463 

.465 

.468 

.470 

.472 

.475 

.477 

Temperature 
(degrees F) 

30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 
85 
90 
95 

100 
105 
110 
115 
120 
125 
130 

British thermal 
unit-inch per hour- 

square foot-F 

.908 

.908 

.908 

.908 

.908 

.908 

.908 

.908 

.908 

.908 

.908 

.908 

.908 

.908 

.908 

.908 

.908 

.908 
.908 
.908 
.908 

1220 
UQUID VISCOSITY 

Temperature 
(degrees F) 

0 
10 
20 
30 
40 
50 
60 
70 
80 
90 

100 
110 
120 
130 
140 
150 
160 
170 
180 
190 
200 
210 

Centipoise 

3.773 
3.397 
3.071 
2.788 
^541 
2.324 
2.134 
1.965 
1.815 
1.681 
1.561 
1.454 
1.358 
1270 
1.191 
1.120 
1.054 
.995 
.940 
390 
.844 
.802 

1221 
SOLUBILITY IN WATER 

?mperature 
iegrees F) 

Pounds per 100 
pounds of water 

I 
N 
S 
O 
L 
U 
B 
L 
E 

1222 
SATURATED VAPOR PRESSURE 

Temperature 
(degrees F) 

Pounds per square 
inch 

55 .466 
60 .474 
65 .481 
70 .489 
75 .497 
80 .505 
85 .512 
90 .520 
95 .528 
100 .535 
105 .543 
110 .550 
115 .558 
120 .565 
125 373 
130 .580 

1223 
SATURATED VAPOR DENSITY 

Temperature 
(degrees F) 

Pounds per cubic 
foot 

N 
O 
T 

P 
E 
R 
T 
I 
N 
E 
N 
T 

1224 
IDEAL GAS HEAT CAPACITY 

Temperature     I 
(degrees F) par pound-F 

unit 

ft 
O 
T 

P 
f 
m 
T 
I 

ft 
E 
ft 
T 



OILS, FUEL: 2-D OTD 

Diaaal oi, marjum 

Oiyiquid Luba or fcjal ol odor 

Cal fcu daparanariL 
Avoid contact «am « 

Rre 

Exposure 

Water 
Pollution 

Eaanguah wHh dry ctuaiioaL roam, carbon ojuuna 
VMM •     ■    -    - 
Coal 

CALL FOB MEDICAL A». 

uauo 
krttsong lo aMn and ayaa. 
HvmnJ K awaHowWL 

Ra*no^*a oonMWMd ctatnng and atioaa» 
Fauth aftadad ATMs wflfi planty of wnker, 
IF m EYES, how mm ooan and ikan ««n planty of M 
IF SWALLOWED, and MOim ■ CONSCOUS. IMV* «earn d 

or mat 
DO NOT INDUCE VOumNG. 

Dangaroua to aouaac «a it ragri 
Fouing to anorakm 
May ba dangaraua II > antara an 

t   «ESPOUSE TO OUCH«« 

Sftoud bo ramovad 

1   CHEHICAL DESIGNATIONS 

1.1   CO Curia»«!», oaaas laaciaanamai 

U  «ao/UN Paalanatlnn- 3.1/1270 
M   DOT Baku 1270 
U   CA«Pjiallll| No.-Data not a I III-11 

1   LMEL 

1.1 
u 

4.   OBSERVAoU CHARACTERISTICS 

4J   Color: Light broam 

1   HEALTH HAZAUS 

1.1 
U    liaajlaiiaj fatoartng fipi—»a: MQESTON c 

dapraaaion of OMM nan*Gua ayatani rangng aunt rnM haadaciia to I 
daadc pUaTnomy arttaaon aaoondary to artalaaon of aoaVant aajna of Udnay and wir daniaga 
nay ba dalayad. ASPIRATION OWNS twn lung hiHrtun «Mh orughng. flagging, dyapnaa. 

* otoaaa. and rapid* dinatocing pi*nonary aoama; Mr, aigna of bronehopnaumorta 
na onaal ol OMM nannua ayaawn aaoaaniant MRNRMJ by dapraaaun. 

U    Tiiiuinnlf rrmaia»: »IGESTION: do NOT aiduoa «omttng. ASPIRATION: araorco bad raat 
auii.—i «»van. aaak mads* aaanaon. EYES: «uah «am oopioua quanaty ol »alar. SKM 
lumovo aoNwH by anstig and waah aaai aoap and amar. 

14    Thriarmrt Una» Varna: No «no» TLV appaoabia. 

U    ToaMtybylimilHii: Oraoa 1; LO». - MS «Tag 
U    LaMTaattMr Data not avaaacu 
U    Vapor (Qaa) aman» CliaiataiilalHa. Saphl amarang ol ayaa or iaau>aloi) aiMam t praiiwm 

L may oauao anaalaiu and raddarang ol aaai 
LW   Odor Thraahokt: Oala not a liiliCH 
(.11   OLHVaaja: Oala not a aHHili 

1   RRE HAZARDS 

II naah Poatt: 12ST C.C. 
U     Dai Mill LaWta at At-. 1J%-10% 
aJ    ni EnlngMHMng Aganttc Dry cnamcal. 

toon, or carton OKBCKM 

%jt     nra furtlnojuawiing Apatits Not to DO 

Uaa« Walar may ba InaHaoM 
U    taiolal Haaarda ol Cmnhuadon 

ProductK Not partinant 
%M     BanawlOf In Ftrat Not partinant 
(.7    kjntoon Tamparatura: 4S0—S4S-F 
0.2    ElacMoal Naurs Not paranant 
%3    Dünung Raaa: 4 iran/min. 
a.«  AdkaMdc Mama TarapanMunt 

Data not avaaabla 
III tloleraumamc Air lo Pual Hade: 

Data not mmättlt 
2.12   Roma Tamuaiatura: Data not aaalahla 

10.   HAZARD ASSESSMENT CODE 

(Saottaard iaaaaanianl HaniMmiwI 

A-T-U 

IM 

1U 

1U 

a   HAZARD CLASSIFICATIONS 

Coda of Fadaral Raouaroona: 
ComouaobU igud 

WAS lanaiil Wadng tor >u* Walar 
TVanapoi^aWHORX Not fiatao 

NrPA HBaTäart CfeMaMoattoR 
CaAagoaTy         QaaaNlaanan 

»—«fc*y (v-->—j                       n 

7.   CHEMICAL REACnvm 

7.1   Aaacovfty WHn Watac? No raacaon 
7 j   naacovfty wftti Cotntnon HatanalK No 

7J  ttabHty During Tranaport Stabla 
yji   MautraKdng Aganta lor Adda and 

Cauallaa! Not partinant 
IM   pan/ma^BaaMK Not panatan 
7ja   haaUlor of forjmiaroaalon. 

Not parinant 
7J   Molar Waod (Waactanl lo 

Piooucf): Data not anJarili 
7J   Haacttvny group: 33 

XL 

H.1 

111 
HJ 

MA 

tu 
124) 
127 

«J 
124 

12.10 

12.11 

12.12 

12.12 

12.14 
12.1« 
U.M 
1221 
12J* 
1127 

PHYSICAL AND CHEMICAL PROPOmES 

Ptiyaioal Mat* at 1S*C and 1 aim: 
UcMd 

MaaMuav Waignfc Not partnant 
BoHng POHM at i anK 

VO-fOr - 202—33»X - 
SSS—011-K 

Pi aaaaig Point 

OT - 11*C - 255-K 
CnHaal TaMpansufK Not partnart 
Ciwaal Ptaaami Not pannant 
■paotfte Qravftyi 

0J7—0 JO at 20*C (load) 
UguM turfaaa Tanatorc Data not a«a>alili 
UquM Waaar Marfaelal Taraaort 

Data not ■ ullilili 
Vapor (Qaa) IpacHle Qravlty: 

Not partnant 
Kano o* SpacMc Haatt of Vapor IQaair 

Not partnant 
LaOtant Maat of Vapor IUUCML 

Haot of ComOxaaon. —19.440 Btu/fc * 
—10300 eal/g - —452.17 X 10* J/kg 

Haat of Daoofiipoanioic Not partinant 
Haat of SOWOOK Not partinant 
Haat of PovynMrtxattOK Not partinant 
Haat of Piaaan: Oata not ■ liahli 
UMUng Vakae Oata not i aüarjH 
KaM Vapor Praaaura: Data no) aialaMi 

t   WATER POLLUTION 

t.1  Aauaate ToUdty: 
204 mg/1/24 nr/iwraniia Amancan 
anaoYTU/aaB aaoar 

tl2   Walartoarl Twümiyt Data not awaiabta 
U   Moloatoai Oiyejan Dawand COO): 

Data not mmättit 

Nona 

t   SHIPPINC INFORMATION 

a.1   Oradaa of Purity; Oaaal lual 2-D (ASTM) 
BiZ   aaocaga TanMMMarlija*at Anoant 
■■#   hiart AonoapnacK No faojuarantant 
IL4   Vanttng: Opan (Aaina arraatar) 

NOTES 



12.17 
SATURATED LIQUID DENSITY 

"emperature 
(degrees F) 

Pounds per cubic 
foot (estimate) 

12.18 
LIQUID HEAT CAPACITY 

SO 
52 
54 
56 
58 
60 
62 
64 
66 
68 
70 
72 
74 
76 
78 
80 
82 
84 

54.310 
54.310 
54.310 
54.310 
54.310 
54.310 
54.310 
54.310 
54.310 
54.310 
5'. 310 
£   310 
5O10 
54.310 
54.310 
54.310 
54.310 
54.310 

Temperature 
(degrees F) 

0 
5 

10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 
85 
90 
95 

100 

British thermal unit 
per pound-F 

.414 

.416 

.419 

.421 

.424 

.426 

.428 

.431 

.433 

.436 

.438 

.440 

.443 

.445 

.448 

.450 

.452 

.455 

.457 

.460 

.462 

12.19 
LIQUID THERMAL CONDUCTIVITY 

Temperature 
(degrees F) 

35 
40 
45 
50 
55 . 
60 
65 
70 
75 
80 
85 
90 
95 

100 
105 
110 
115 
120 
125 

British thermal 
unit-inch per hour- 

square foot-F 

.908 

.908 

.908 

.9C<- 

.9C 

.90;. 

.908 

.908 

.908 

.908 

.908 

.908 

.908 

.908 

.908 

.908 

.908 

.908 

.908 

12.20 
LIQUID VISCOSITY 

Temperature 
(degrees F) 

0 
10 
20 
30 
40 
50 
60 
70 
80 
90 

100 
110 
120 
130 
140 
150 
160 
170 
180 
190 
200 
210' 

Centipoise 

3.773 
3.397 
3.071 
£788 
2.541 
2.324 
2.134 
1.965 
1.815 
1.681 
1.561 
1.454 
1.358 
1.270 
1.191 
1.120 
1.054 
.995 
.940 
.890 
.844 
.802 

1221 
SOLUBILITY IN WATER 

smpgrature 
iegr- es F) 

Pounds per 100 
pounds of water 

I 
N 
S 
O 
L 
U 
B 
L 
E 

1222 
SATURATED VAPOR PRESSURE 

Temperature 
■;9grees F) 

55 
60 
65 
70 
75 
80 
85 
90 
95 
100 
105 
110 
115 
120 
125 
130 

Pounds per square 
inch 

.456 

.474 

.492 

.510 

.529 

.548 

.567 

.587 

.607 

.627 

.647 

.668 

.689 

.711 

.732 

.754 

1223 
SATURATED VAPOR DENSITY 

Temperature 
(degrees F) 

Pounds per cubic 
foot 

N 
O 
T 

P 
E 
R 
T 
I 

N 
E 
N 
T 

1224 
IDEAL GAS HEAT CAPACITY 

Temperature 
(degrees F) 

British thermal unit 
per pojnd-F 

N 
O 
T 

P 
E 
R 
T 
I 

N 
E 
N 
T 



Reaidual mal oi 
No.4 

OüyiquKj DM Lube or kid ol odor 

Ca4 Are department 

batata and remove dachargad material. 
NoMy local health and pauuon oomrol aganoae. 

Rre 

Exposure 

(.   FIK HAZARDS 

L1    naah Font >130"F C.C. 
«J    Flammable LMta kl Ur. 1.0%-5% 
U    nra EitkaaJahkig AgentK Ory 

foam, or cartoon dKWioa 
M    Wre Ertngulahlng Agoiiii Not lo 

Uaad: Walar may ba native»»«. 
U    SpaeW Haarda of 

CALL FOR UEOCAL AID. 

■ulauiiu to aUn and i)ai 
Harmful » eMaoved. 

Fmen affected areas with plemy ol water. 
IF IN EYES, hold ajaldi opan and «um otth plenty ot »atar. 
IF SWAUOWED and vcom • CONSCIOUS, ram vicBm dhnk 

DO NOT INOUCE VOMITING. 

Effect of kxrc 
Feukngtoaho Water   

Pollution      I  Nooty local heam and «Mae onckee. 

L   KSPONSE TO DBCHAKE 

Should ba rorflovod 
Chamoal and ehyocaJ I 

1   CHEMICAL DESISNATIOHS 

2.1  OQ 

U Fa» 
U MQ/UN OnlonitUn: 13/1223 
14 DOT ■> No.-1223 
U CAS RnaW| MOJ Data no« a laHtiH 

z LABEL 
2.1 

4.   OBSERVABLE ChVWACTDBSTICS 

4.1 
42  Color:! 

1   HEALTH HAZARDS 

(.1 
L2    S|ii»MiiM Fokolng Upnanw WOESnOft uonuaaatKial aitoMon. ASPIRATION: pulmonary 

Monion ia nuimaMy rakemal out may bacoma mora eewwa aovaral hour» after aapoaura. 
U    Tin«! mil lit finnanta   aMQESTION: do NOT kjvage or induce voneang. ASPIRATION: 

taaanam probably nol roquroit deloyad do«olopmenl ot pulmonary eikaoon can pa donned by 
earl cheat way»; oonardar proe«)tortc antwaaagana II eordbon aanawa. EYES: a»eh »an 
oapjoua QuanMy ol water. SKVc «ipa on and wean wkh aoap and «war. 

14    Thraahold Um* VakaE Data not «aaaabla 

U    Touury by kigmion   Grade 1: LD» - 5 to 1S oAg 
U    UaaTaaloar Dan nol a alahU 

kfaay eaueo an—ing and reooanng ol the ■ 
(.ft   OdorThraanokt Data noli 
111   aXMVakje: Data noli 

•U    atafiAnrtor In rtrat Not partpnant 
(.7    kjnroon Temperature: 50TF 

U    Sujioag Hate: 4 mm/mn. 
en immi 

Data not i 
0.11   lumracinirrtr Air to Fual Wang 

«.12 

10.   HAZARD ASSESSMENT CODE 

(S#V HiWd AMMMTMflt HMMbOOk) 

A-T-U 

1L   HAZARD CLASSIFICATIONS 

11.1   Code ot Federal RegufcrtJefla: 
Gontbueobte kquid 

1U   WAS llaiaid Rating tor BuH Water 
TtaVWpOftSttOfC Not hMKJ 

lie)    IOTTA HsBaWfl QoMaMflCSBOfC 

■ Tanponrtyr«: Data not Mitobtt 

7.   CHEMICAL REACnVTH 

7.1   ttaacttvity With WatOK No raacbon 
7a2   RaactMty with Common MatartafcK No 

7J  ttaoany During Traneport Stabla 
7.4 

7*S   Poiynaftatatlwc Not partinant 
7*a   ■nhaMtot* of PotyawftzaiMn! 

Not parttnant 
73  Molar Raoo (Rianani to 

Piuducl): Data not avaiablo 
7J 

L   WATER POLUmON 
(.1   »ajaalr ToalcHy: Data not oveienn 
U  Water fuwl ToUdly: Data not aiiaHabla 
U   Molcglral Oayoon Pamand (BOO): 

DaaraH"i«Mi 
(4   Food Chain Cuiiua»uaUuii Pummal. 

t   SHIFP1NC INFORMATION 

*.1 OJradll «4 Purity: CommercM 
gj storaga Tamparalure: Antbiant 
#J klart Atnioaphara: No raouramant 
24 Venting: Opan (flame arraatar) 

<aua)- 
(Rad)— 

(Yaiow). 

12. 

12.1 

12J 

MS 
12« 
12.7 

12J 
12J 

12.10 

12.11 

12.12 

12.12 

1ZM 
12.11 
12.M 
1X16 
1224 
1127 

PHYSICAL AND CHEMICAL PROPERTIES 

>a at 1S-C and 1 aars 

gVoaah^ f*oini at t aawTC 
2i4to>inrF 
- 101 to >S«trC - 374 to 08TK 

2010+157 
—2S to —0*C - 244 to 264-K 

Note 
Notp 

OJ04 at 15X Owed) 
rtaoaTi 

iwa 
Data not aiiaüenli 

Vapor (Oaa) Specific Oravtry. 

Raoo ot Spacme Haata of Vapor (Oee): 
Not partnant 

mint Meat o« Vapotmilon 

Heat of Compilation. —17.400 Btu/fc 
- —0,700 cal/g - —406.1 X 10* J/kg 

Heat of Deoornpoaroorc Not partnam 
Heat ot Solution: Not pertinent 
Heat of PolyinertnBOR: Not pertnont 
Heat of Fuaran: Data not avaaarjK 
Unrang Value: Data not available 
Raid Vapor Praaaura: Data not avaaaoie 

NOTES 



OFR OILS, FUEL: 4 

12.17 
SATURATED LIQUID DENSITY 

12.18 
LIQUID HEAT CAPACITY 

12.19 
UQi   n THERMAL CONDUCTIVITY 

12J0 
LIQUID VISCOSITY 

Temperature 
(degrees F) 

Pounds per cubic 
foot (estimate) 

Temperature 
(degrees F) 

British thermal unit 
per pound-F 

(estimate) 
Te   „arature 
(degrees F) 

British thermal 
unit-inch per hour- 

square foot-F 
Temperature 
(degrees F) Centipoise 

50 
52 

56.180 
56.180 

50 
52 

.460 

.461 
35 
40 

.908 

.908 
100.42 14.500 

54 S6.180 54 .462 45 .908 
56 56.180 56 .463 50 .908 
58 56.180 58 .464 55 .908 
60 56.180 60 .465 60 .908 
62 56.180 62 .466 65 .908 
64 56.180 64 .467 70 .908 
66 56.180 66 .468 75 .908 
68 56.180 68 .469 80 .908 
70 56.180 70 .470 85 .908 
72 56.180 72 .471 90 .908 
74 56.180 74 .472 95 .908 
76 56.180 76 .473 10T' .908 
78 56.180 78 .474 ir .908 
80 56.180 80 .475 IV .908 
82 56.180 82 .476 11S .908 
84 56.180 84 .477 120 .908 

86 .478 125 .908 
88 .479 
90 .480 
92 .481 
94 .482 
96 .483 
98 .484 

100 .485 

1U1 
SOLUBILITY IN WATER 

1Z22 
SATURATED VAPOR PRESSURE 

1&23 
SATURATED VAPOR DENSITY 

1Z2* 
IDEAL GAS HEAT CAPACITY 

emperature 
degrees F) 

Pounds per 100 
pounds of water 

Temperature 
'degrees F) 

Pounds per square 
inch (estimate) 

Temperature 
(degrees R 

Pounds per cubic 
foot 

Temperature 
(degrees F) 

British thermal unit 
per pound-F 

I 70 .042 N 
N 75 .049 O o 
S 80 .057 T T 
O 85 .065 
L 90 .076 P p 
U 95 .087 E E B 100 .100 R 
L 105 .114 T T E 110 .131 I 

115 .149 N 
120 .1   ^ E £ 
125 ,*. N N 
130 U       .N T T 
135 £.-:7 
140 .279 
145 .314 
150 .352 
155 .395 
160 .443 
165 .495 
170 .552 
175 .615 
180 .683 
185 .758 
190 .841 

I 195 .930 



I 
I 
1 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
t 
f 
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Cofwnon Synonyms 

niüni tu* e> 
No.5 

Oily liquid 

Uauaiy taa on mir. 

Sbong UM oa odor 

Ctf *n> adpartmam. 
»vo«j comet wm kud 
laolala arat rarnrjva owchargad 

Fire 

Exposure 

Water 
Pollution 

Eltngua» >«l dry 
Watar may ba inanactwa 
Cool aanoaad oontanara 

ohanacal, foam or carbon dwairta 

CALL FOB MEDICAL AB. 
UOUIO 
Irritating to akin and ayaa. 
Harmful M awaltarad. 

Ruan altactad araaa wrtn planty of watar. 
IF IN EYES, hold ayatd» opart and Ikjah wtm planty ofwal 
IF SWALLOWED and «cam • CONSCIOUS, hava victim c 

00 NOT INDUCE VOUmNS. 

Enact et low mucamil 
rOUhflQ tO StWnMaTW. 
May EM aantjaroua * ft I 

i on aquatic to it unknown. 

NoMy opanrtom of naatOy walar intakaa. 

■ L   KSMNSETODISCHAIKE 

Should ba ramovad 

1   CHEMICAL DESICNATIONS 

U   MOAW CaaliaaWon. 3.3/1223 
M   DOT ID Mo-' 1223 
XI   CAS malalry Moj Data not tnajanla 

i uua 
2,1   CaaaooryiN 
22  CtaaatNot 

I   OBSERVABLE CHARACTERISTICS 

4.1   «typical taata 
12   Cotor: Brown 

5.   HEALTH HAZARDS 

11 
U    »ymploma Foacwtng Eapoaura: INGESTION: oaawaitaalinal «nation. ASPtHATION: traatmant 

probably not ragman; dalayad da»aloomant ol pulmonary »nation on ba datadad by »anal 
ewaat »ray* conaidar uiupliylacn: «noaooc ragana il condition warrant». EYES: waah wWi 
copnua quanaty ot watar. SKIT* waaa oft and «ram with aoap and watar. 

U    Traatmant a« fcraoaura: Data not ai nmn 
14    TraaahoM Urn« Vaha: Data not ivaHWa 
U    tnort Tan» mtaMatlnn Linda: Not naninant 
U    Toatctly by maaadon: Grada 1: LD.. - S 10 IS «/kg 
17    LataToHeltr Data not avaiatna 
U    Vapor (Oaa) bttlant ClaaanaHalfci. Nona 
U    Liquid or »old «Tttartl ChaiacawwOca: Maamum board. It apuad on Ootrwig and aUowad to 

raman. may cauaa amarang and raddamj of tar «an 
L10  Odor THaanott Data not avaaaUa 
til   DLH Vakra: Oata not avaiahla 

6.   ORE HAZARDS 

(.1    BaahPotnt >13frFCC 
U    nammabla Umlta kt Am 1%-5% 
8J    Fa« Ijrangulartlng Aoanta. Dry etiamicat 

toam, or caibon owwda 
14    Hw Eiitk^iaaWng Aganto Mot to ba 

Uaacfc Watar may ba anattaebva» 
U    Spacau Haarda of 

:Not 
rkl 

8.7    IgnMan Tamuataliaw: Data not aiiaiabla 
M    Dirtnnal Hararrt Not partnant 
84    Vjurnlno Plata: 4 mm/mri 
«.10 

10.   HAZARD ASSESSMENT CODE 

A-T-U 

11.   HAZARD CLASSinCATIONS 

11.1   Cooaof r^daralrttoutaoona: 

(.11   «tuloMomaolc Air to Foal Baata: 
Data not avaitabia 

•.12   Fawna Tantporatura: Data not inailabla 

7.   CHEMICAL REACTIVlTt 

7.1 Waacttvny wrni Watar No raactlon 
7.2 Haacoyrry wrffi Common amartan No 

7J 
1'.4   Nautraftadn« AQona for t 

Cauaoca: Not r. 
7.8   Pul»ina«uatKirc Not p 
TJt   inNbttOp* of i*Ofy*>TMaVattonr 

7.7 Motor Ita 
Product* Data not 

7.8 Haaobrtly Ordupt 33 

t   WATER raLLUnON 

LI   AajuadcToDoIrr Data not i 
U  Watarfowl TtuüoKy. Data not awaaabla 
U   Walaaltial Chryoan Danaaid WOO); 

Data not aiiaaaMi 
84   Food Cham CanoaMiauu'i Paaantlafe 

L   SHimNG INFORMATION 

t.1   Of adaa o) Fumy: Fual ol Ng 5 (naavy); 
Fual o> Na 5 (tght) 

U   Mocadja Tamparatunc Arnbiant 
IL3   htart Atrnoapriara! No nrouramant 
M   Varrdno: Opon («ama anaaiarl 

1U  «AS Haard Ratka) for lull 
TranaporkMore Not anad 

1U  NFFA llaiarrl ClaaaHVaittraf 

(Bba)- 
(Bad)_ 

(YaUw)- 

12. 

12.1 

122 
123 

PHYSICAL AND CHEMICAL PROPERTIES 

Ftiyaloal Stata at ire and 1 atnc 

BoamaPoMtat lam 
«2»—>108TF 
- 218—>S7tTC - 4SI—>143*K 

12J 
124 
127 

12J 
12* 

or _ —ir« . 25rr 
riMll Taatnialara: Not 
Ctaaoal ^aaaurat Not paranant 
tpaoMc Qraaftyt (kmart) 

aaacatirc 
Liquid turtaea Tanatarc Data not aralann 

Vapor fQaa) laoerflc Oravttr 

Ratio ol fpaclfk Maata si Vapor (Oaa): 
Not partnani 

atrorc —16.000 BaVK - 
—10.000 caiyg - —411.88 X 10> J/kg 

Haat ol DaoampoarHorc I 
Haat of Soojoorc Not paranant 
Haat ol Porynarbnllan: Not i 
Haat ol Foalun, Data not avaaabia 

12.13   Maatol 

12.14 
12.11 
12.18 
12JS 
1228 
1127 

NOTES 



5FV OILS, FUEL: 5 

12.17 
ATURATED LIQUID DENSITY 

amperature 
degrees F) 

50 
52 
54 
56 
58 
60 
62 
64 
66 
68 
70 
72 
74 
76 
78 
80 
82 
84 

Pounds per cubic 
foot (estimate) 

12.18 
LIQUID HEAT CAPACITY 

58.360 
58.360 
58.360 
58.360 
58.360 
58.360 
58.360 . 
58.360 
58.360 
58.360 
58.360 
58.360 
58.360 
58.360 
58.360 
58.360 
58.360 
58.360 

1£21 
SOLUBILITY IN WATER 

mperature 
egrees F) 

Pounds per 100 
pounds of water 

I 
N 
S 
O 
L 
U 
B 
L 
E 

Temperature 
(degrees F) 

50 
52 
54 
56 
58 
60 
62 
64 
66 
68 
70 
72 
74 
76 
78 
80 
82 
84 
86 
88 
90 
92 
94 
96 
98 

100 

British thermal unit 
per pound-F 

(estimate) 

.460 

.461 

.462 
.463 
.464 
.465 
.466 
.467 
.468 
.469 
.470 
.471 
.472 
.473 
.474 
.475 
.476 
.477 
.478 
.479 
.480 
.481 
.482 
.483 
.484 
.485 

12.19 
LIQUID THERMAL CONDUCTIVITY 

Temperature 
(degrees F) 

40 
45 
50 
55 
60 
65 
70 
75 
80 
85 
90 
95 

100 
105 

British thermal 
unit-inch per hour- 

square foot-F 

.873 

.873 

.873 

.873 

.873 

.873 

.873 

.873 

.873 

.873 

.873 

.873 

.873 

.873 

12JM 
UQUID VISCOSITY 

Temperature 
(degrees F) 

100.42 

Centi poise 

43.500 

12^2 
4TURATED VAPOR PRESSURE 

temperature 
(degrees F) 

Pounds per square 
inch (estimate) 

1Z23 
SATURATED VAPOR DENSITY 

Temperature 
(degrees F) 

70 .042 
75 .049 
80 .057 
85 .065 
90 .076 
95 .087 

100 .100 
105 .114 
110 .131 
115 .149 
120 .170 
125 .193 
130 .218 
135 .247 
140 .279 
145 .314 
150 552 
155 .395 
160 .443 
165 .495 
170 .552 
175 .615 
180 .683 
185 .758 
190 .841 
195 .930 

Pounds per cubic 
foot 

N 
O 
T 

P 
E 
R 
T 
I 
N 
E 
N 
T 

12J4 
IDEAL GAS HEAT CAPACITY 

Temperature     I 
(degrees F)      | 

Bnbsn «tarmai unrt 
parpoune-F 

N 
O 
T 

P 
t 
m 
T 
i 
ft 
E 
ft 
T 

I 
1 
I 
I 
1 
I 
1 
I 
1 
i 
1 
1 
I 
1 
I 
1 
I 
1 
I 
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I 
I 
i 
I 
i 
i 
I 
i 
i 
i 
i 
i 
i 
I 
i 
i 
I 
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Common Synonym« 

Rangaoi 
JP-1 

WaUrytqud 

Stop 
Cat lira dapärtmanL 
AVOKJ contact with kouti. 
tool«» and ramova dtachargad matnhal. 
Notify local haalBi and poauaon control 

Fire 

Exposure 

Water 
Pollution 

Brbnguiah with *y chamrcaj. foam or 
Watar may ba inanaetwa on fin. 
Cool '      ■    '  

CALL FOR MEDICAL AID. 

LIQUID 
briUiioQ to aTkin wid vyM> 
HarmtJlli    "      ' 

Rush anactad araas with planty or watar. 
IF IN EYES, hold ayakdi opan and Kuan with plamy of wal 
IF SWALLOWED and vicbm ■ CONSCIOUS, hava «cam e 

DO NOT INDUCE VOMITING. 

Ha ri Wgn ujnuwrlaaui 
Foukng to shorafcna. 
May ba dangarou» « « araara watar Hat«. 

L   RESPONSE TO DISCHMK 

3.   CHEMICAL DESISNATHMS 

2,1  CO 

U aanwtaa: Not appaoabla 
U WOAIM Daatonatlon- 34/1223 
\A DOT ID No: 1223 
U CAS Hijlati> Mau Data not ■ alarm 

2.   UBEL 
oiri 
Not 

4.   OBSERVABLE CHARKTEMSTICS 

44  Caaan CokxHaa to kght brawn 

44   Od 

1   HEALTH HAZARDS 

11    Pans 
94    tymptoma Foaowtng txpooura: »*3ESnON eauaaa Wttaaon ot 

«act Mtaaon aaoondary ID atfaktton ot «apon. ASPIRATION a 
eougNng. gagging, dyapnaa, »flamal daana 
ot Uuncnopnajnon» and unaunmtlia anriaar 

14    Traatmant of Erpoaura: rNGESTtON: do NOT Mga or Muoa «ornlang: caa 
ASPIRATION: antoraa bad rare «onwMar oayaan: caa phjarian. EYES: waa 
watar. SMK wipa on and waah win aoap and watar. 

M    ThraanaM Uralt Vafcia: Data not naaanlt 

(4    Taatdty ky moaaoorc Qrada 1: LDu - 6-15 g/kg 
17    LataToadortr Data not a iiHahli 
14    Vapor (Oaa) krrant Cliartarattlna- Vapor, cauaa a tight arnartng ot tha 

■ If praaant m high u»»»»aauna, Tha artet k tarnporary. 
Id kntant Ctiaiaeiarladca. MMnun hazard. If aaBad on 

rarnan. may cauaa amarang and raddorang ot f» man. 
1.10   OdorTHanhold,  1 pom 
111   rOLHValua: Data not ■ ttahli 

ayaa or taapinloty 

(.   FIRE HAZARDS 

(.1     FMi Pome 100'F &c 
94    Flammable Umna at Ab: 0.7%-S« 
04    Ftra ElUnaulaMng AganU: Dry chamieal. 

town, CaWbon ooxtoc 
14    ntaE^tmrjuawmgAaanbiNottoba 

Uearz Watar may ba Inaftacava 
U    apaowl Macarda of Combuaoon 

Products: Not parfnant 
U    (anayfor kt Hra: Not partnant 
97    lonrdon Tamoaratura: 444T 
•4    BaotrtrwJ Maaardt Not patlinant 
04    •ummg RaaK 4 mm/min 
CIO  AdMbaHc Fhana Tatnparabjra: 

Data not avaatbla 
t.11   «KilUHomttrtc Air to Paal Ratio: 

Data not avaUoM 
9.12   «an Tamoaratura: Data not avafaMa 

10.   HAZARD ASSESSMENT CODE 

(la. Maaard «aiiaaininl laaidboolt) 

A-T-U 

11.1 

1t2 

113 

1L   HAZARD CLASSIFICATIONS 

Coda ot Faoaral Raotaattona: 
CornbuaSXa bquid 

III' llaianl nallnu Im tir  
TranaportaooR 

Catagory                     Ratatg 
Fhr                                           » 
Haa» 

Vapor kntant    1 

Watar Poluaon 
Human Tadcrty    1 
Aquatic Tcaieity    1 
Aaarnatic Enact   3 

7.   CHEMICAL REACTtVTrr 

7.1   naacmnty With Watar. No reaction 
74   PJaactMly with Common Matartata: No 

raacbon 
74   Stabatty During Tranaoort StabM 
7.4   Neutralizing Aganta tor Adda and 

CaueaoE Not pertjnent 
74   PoryiajeilialloiL Not paronant 

Sari Raacbon   0 
NFPA Hazard Claaarllcaoon: 

Catagory         Claaalflraimn 
Haalth Hazard (Blua)    0 
naromabWy (Rad)    2 
naacthtly (Yaanw)               0 

Notpartmant 
7J   Molar Rano fWaaclanl to 

Product): Data not ovainhli 
74  RaaetMty Omax 33 

12. 

12.1 

1U 
1X3 

124 

12J 
124 
117 

12J 

12* 

12.10 

12.11 

12.12 

12.13 

12.14 
12.11 
12.19 
1229 
1229 
1227 

nrrsicAL AND CHEMICAL HMPERTIES 

Phyilcal Stata at ISX and 1 aare 
Loud 

aWocuaa Waralrc Not paronant 
BoHnfj Point st 1 BTtwi 

nosso-F 
- 193—293'C - 496—SftfTK 

Fraaatng Points 
—4Sa>—S5*F 
_-43 to —49*C - ZX to 225*K 

Critical Tamoaratura: Not partnant 
CtWcaJ Praaaura: Not paronant 
IpachV Oraimy: (to»d) 

091 045 at 15-C 
Uauld Surtaoa Tanalorc 

23 32 dynaa/cm 
- 0X23—0.032 N/m at 20*C 

UauU Watar mtartaclal Tanakn: 
47—49 aynaa/cm - 0.047 0.049 N/m 
at20"C 

Vapor (Oaa) Spaemc OravMy: 
NOl pSrWftt 

Rasa of Saodnc Haata of Vapor (Oaa): 
Not parbnont 

Latant Haat of VapoiUaUuii. 
110 Btu/H - SO cal/g - 
24 X 10* J/kg 

Haat ot Combuabore —19.540 Btu/b - 
—10400 cal/g - —43144 X 10' J/kg 

Haat of DaaompoalttonT Not parbnant 
Haat of Sokraon: Net parinant 
Haat of Poryma. jatorc Not paronant 
Haat of Fualon. Data not «»wUhw 
LimMng Vakra: Data not »vwMhH 
Raid Vapor Pnatun Data not »raiabu 

t   WATER POLLUTION 

9.1   »rataan Toalctly:     . 
2990 ppm/24 rr/bluagJa/TU/lraari 
watar 

U   Waloirowf Taadctly: Data not awtilabli 
U   loioatoal Oiygen Damand (OOP): 

S3«, Sdaya 

Nona 

1   SHimNC INFORMATION 

9.1 Oredee ot Purity: Light Hydrocarbon 
oaOUM: 100« 

9.2 gaaraga Tamparatura: Amblont 
9L3   atari ajmoaphara: No raduramant 
%A   Vatrang; Opan (tlama ■ r| 

NOTES 



DON OILS, FUEL: NO. 1 

12.17 
SATURATED LIQUID DENSITY 

"emporature 
(degrees F) 

34 
36 
38 
40 
42 
44 
46 
48 
SO 
52 
54 
56 
58 
60 
62 
64 
66 
68 
70 
72 
74 

Pounds per cubic 
foot 

51.430 
51.360 
51.2 0 
51.21:3 
51.1 r,o 
51.080 
51.010 
50.940 
50.870 
50.800 
50.740 
50.670 
50.600 
50.530 
50.460 
50.390 
50.320 
50.250 
50.180 
50.110 
50.040 

12.18 
LIQUID HEAT CAPACITY 

76 49.970 175 
78 49.900 180 
80 49.830 185 
82 49.760 190 
84 49.690 195 

Temperature 
(degrees F) 

70 
75 
80 
85 
90 
95 

100 
105 
110 
115 
120 
125 
130 
135 
140 
145 
150 
155 
160 
165 
170 

British thermal unit 
per pound-F 

.469 

.471 

.474 

.476 

.479 

.481 

.484 

.486 

.489 

.491 

.494 

.496 

.499 

.501 

.504 

.506 

.509 

.511 

.514 

.516 

.519 

.521 

.524 

.526 

.529 

.531 

12.19 
LIQUID THERMAL CONDUCTIVITY 

Temperature 
(degrees F) 

0 
10 
20 
30 
40 
50 
60 
70 
80 
90 

100 
110 
120 
130 
140 
150 
160 
170 
160 
190 
200 
210 

British thermal 
unit-inch per hour- 

square foot-F 

12^0 
LIQUID VISCOSITY 

Temperature 
(degrees F) 

.926 

.924 

.921 

.919 

.917 

.915 

.913 

.911 

.909 

.907 

.905 

.903 

.901 

.899 

.897 

.895 

.893 

.891 

.889 

.887 

.885 

.883 

—35 
—30 
—25 
—20 
—15 
—10 

—5 
0 
5 

10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 

Centipoise 

6.727 
6.065 
5.482 
4.965 
4.508 
4.101 
3.739 
3.416 
3.127 
2.867 
2.634 
2.424 
2£35 
2.064 
1.909 
1.768 
1.641 
1.525 
1.419 
1.322 
1.233 
1.152 
1.078 

1&21 
SOLUBILITY IN WATER 

emperature 
degrees F) 

Pounds pe?   00 
pounds of water 

I 
N 
S 
O 
L 
U 
B 
L 
E 

12£2 
SATURATED VAPOR PRESSURE 

Temperature 
(degrees F) 

Pounds per square 
inch 

70 .041 
80 .056 
90 .075 
100 .099 
110 .130 
120 .168 
130 .217 
140 .277 
150 .350 
160 .440 
170 .548 
180 .679 
190 .835 
200 1.021 
210 1.241 
220 1.500 
230 1.802 
240 2.154 
250 2.562 
260 3.033 
270 3.573 
280 4.192 
290 4.896 
300 5.695 

12J3 
SATURATED VAPOR DENSITY 

Temperature 
(degrees F) 

Pounds per cubic 
foot 

N 
O 
T 

P 
E 
R 
T 
I 

N 
E 
N 
T 

1£24 
IDEAL GAS HEAT CAPACITY 

Temperature 
(degrees F) 

British thermal unit 
per pound-F 

N 
O 
T 

P 
E 
R 
T 
I 
N 
E 
N 
T 



I 
I 
I 
i 
i 
i 
l 
I 
i 
i 
f 
i 
i 
i 
i 
i 
i 
i 
i 

BunkarCoi 
Rirtnl fual ei 

No.« 

Trick haatad kaud        Black 

Uauaty «an on • 

CfJi «■• dvsnnMnL 

Fire 

Exposure 

Water 
Pollution 

CombuatbH. 
ExknajiMrt vAh dry clMmcaL town or 
Watar may ba mflaclwa on am. 
Cool   

I   FIRE HAZARDS 

1.1    nrtiMnc>1sa*FCC 
12    HM—Ml UmRl kl AIR 1%-5% 
U    f)n tMnsHthms Altnlt. Dry ammai. 

Ptro ExtfnfjiaiMno. Aganta Not 10 ■ 
.    Uood: Watar may bo «aftae»» 
tpoeU Hoards o( Comouatto 

Producta: Not parfnant 

CALL FOR MEDICAL AID. 

LIQUID 
Irritating to akin and ayaa. 
Harmful »i    " 

Rush arlactad araat wart ptanty of watar. 
IF IN EYES. HOMO) lira opan and lluah «rth pkmy of «Mar. 
IF SWALLOWED and warn • CONSOOUS. hava veam dm 

ornak. 
DO NOT INDUCE VOMIT»«» 

Dangorouatoaouobc Ma In lag 
Fouang to aMioMa. 
May ba dangaraua If « antara a 

Notrty oparatota ot naaroy amlar a 

L   RESTOHSE TO DISCHARGE 

Should bo WaTaWBd 

3.   CHEMICAL DESIGNATIONS 

1,1   COT anHinii Oaat:lliMlir.iria 

U   »HO/UN Oaatgnaoorc 13/1223 
M   DOT D Nu 1223 
U   CA» mgtalry No: Data not »lallKili 

2.   LABEL 

2.1 
22 

1   OfKERVABLE WAItACTTJBSTlCS 

•a <aa ahtppacTj: Hoatad III 4.1 
42   CoMKOark 
4J  Odar. Tarry; 

5.   HEALTH HAZARDS 

1.1 
U    »>na)tMiai foaootng f ipnura: MGESTION: aaawlmaHnal attlaaon. ASPIRATION: pmmonary 

awaaon ■ normally minimal but way tacoma mom aaiara aaiaial houra anar oacooura. 
U    Traatmardof Expooura: WGESTION: do NOT anaga or tnduca vornHno, ASPIRATION: 

«aaanam probably not raquaad: dolayad mmunrmw of pulmonary aittaaon pan ba diajm J by 
aaral chaat a-rayc oonaidar raopnytaclic antuoac rapma > rjordlton arorraraa. EYES: aaan a*h 
eopioua quantity of aaaar. SKIR area off and «aah «an aoap and aaaar. 

M    TlaaMaiM Um» Valua: Data not avaaaMa 
U    «Wort Tana MaMotlnn Latdta: Notpartnant 
U    TaaWty by ataaadon   Qmda 1: LDu - 6 to IS s/kg 
U    Lots ToaMIr- Data not ayaaab» 

y eouaa amaning and foodanaig of ttaafan. 
LW   Odor Traaahold. Data not a alarm 
i.11   aXXVakia: Data not ■ mull 

10.   HAZARD ASSESSMENT CODE 

flaa llaiairt An nl ItondouuH 

A-T-U 

a   HAZARD CLASSIFICATIONS 

IM   Coda of radaial na|pdolll»nr 

c7«ST 
I part 

BunMafifl Roto: 4 nvrt/rnn. 

a.10 

«.11 

«.1» 

Data not avaaabla 
•HOManHfaWtBrlC Mm 10 FutM RstOOE 

Data not avaaaua 
rltM T CnPdWMaoToE OtVUl flOt «WOJaaaSM 

7.   CHEMICAL REACTIVmr 

7.1   AtwotMty With Waton No faacbon 
7J   Raacttvtty with Common Mfltortslc No 

7J   St-MKy During Transport Stmbta 
7A  ItoirtraMng Aqanui tor Aetna and 

CaUBtlOK Nut pafllTWlt 

7J' PotymmtutHtmr Not partitiafit 
7*   Bf**bftcf of F 

Not parwwnt 
7.7  Notar» 

7J 

t WATER rouimwi 
a.1 

2400 ppm/48 hr/RMnia Amanoan 
ahaomvaaan watar 
2417 mo/I/« hr/jwanaa Amancan 
ahod/TU/aait amar 

U   Walailual Toafotty: Data not »niafill 
U   HulOMlnal aryoan Oamand OOP): 

M   PosdCnakiCono 
Data not 

traoon Pulaiinal 

I   SHIWNC INFORMATION 

fLI Qradao ol Pwlty: Conanarool 
U «torago Taiiatabaa. Daiatad 
«J Hiart AtrMOfjnara: No raquaamant 
M VanMng: Opan faama m nil) 

112  MAS I Hurd Raiaij lor tu»: Watar 
:Notl 

1U  l»>PAr 

12. 

12.1 

12J 
ttJ 

•HTSICAL AND CHEMICAL flKK*ERTIES 

PtiMlml t«a»a at ire and 1 abac 

Point at 1 aba: 
416— >>1003T 
- 212— >>saax. 

12J 

1XJ 

12.10 

«.11 

12.12 

12.11 

12.14 
12.1« 
12.1« 
Uä* 
122« 
1227 

ass (approx.) at arc (aqiad) 
ilooo TanatoR (aaL) 

2S oynaa/om - 0-O2S N/m at 20*C 
«arbHailaiaalTiiailiin   taaU 

SO dynaa/cm - O0S N/m at 20X 
(Oaa) «paonic Oramty: 

Haao ot «aiorlls Haata of Vapor (Oaa): 

Latant Haat of VafaaitnMtaitt 

.10.000 Btu/b - 
—lOJOO eal/g - —41«.«» X 10* J/kg 

Haat of Daoompoarltorc Not t 

UmMng VaaaE Data not awaaabu 
rWd Vapor Pinna■ Data not »mam 

NOTES 



1 
osx OILS, FUEL: 6 a 

12.17 
SATURATED LIQUID DENSITY 

12.18 
LIQUID HEAT CAPACITY 

12.19 
LIQUID THERMAL CONDUCTIVITY 

1220 
LIQUID VISCOSITY i 

Temperature Pounds per cubic Temperature British thermal unit 
Temperature 
(degrees F) 

British thermal 
Temperature 
(degrees F) 

■ 
(degrees F) foot (estimate) (degrees F) per pound-F 

(estimate) 
unit-inch per hour- 

square foot-F 
Centipoise i 

SO 
52 

60.300 
60.300 

50 
52 

.460 
:461 

40 
45 

.846 

.846 
100.42 493.500 1 

54 60.300 54 .462 50 .846 
56 60.300 56 .463 55 .846 ■ 
58 60.300 58 .464 60 .846 ■ «) 60.300 60 .465 65 .846 B 62 60.300 62 .466 70 .846 
64 60.300 64 .467 75 .846 
66 60.300 66 .468 80 .846 ■ 
68 60.300 68 .469 85 .846 ■ 
70 60.300 70 .470 90 .846 ■ 
72 60.300 72 .471 95 .846 
74 60.300 74 .472 100 .846 _^ 
76 60.300 76 .473 105 .846 | 
78 60.300 78 .474 ■ 
80 60.300 80 .475 ▼ 
82 60.300 82 .476 
84 60.300 84 

86 
88 
90 
92 
94 
96 

.477 

.478 

.479 

.480 

.481 

.482 

.483 

1 
■ 

98 .484 m 
100                            .485 

f 
1221 

SOLUBILITY IN WATER 
1222 

SATURATED VAPOR PRESSURE 
1223 

SATURATED VAPOR DENSITY 
1224 

IDEAL GAS HEAT CAPACITY 

1 
"emperature 
(degrees F) 

Pounds per 100 
pounds of water 

Temperature 
(degrees F) 

Pounds per square 
inch (estimate) 

Temperature 
(degrees F) 

Pounds per cubic 
foot 

Temperature 
(degrees F) 

British thermal unit 
per pound-F 

1 
I 70 .042 N tM 

N 75 .049 O o 1 
S 80 .057 T T m 
O 85 .065 
L 90 .076 P p 
U 95 .087 E E 

R 
T 

m 
B 100 .100 R ■ 
L 105 .114 T ■ 
E 110 .131 I 

115 .149 N 
120 .170 E E | 
125 .193 N I 
130 .218 T T 

■ 
135 .247 
140 279 «r, 
145 .314 1 
150 .352 I 
155 .395 ■ 
160 .443 
165 .495 m 
170 .552 ■ 
175 .615 | 
180 .683 
185 .758 
190 .841 ■ 
195 .930 1 

I 
I 



OILS, MISCELLANEOUS: LUBRICATING OLB 

Crtnfcc—oi 
TransfTMBBn oi 
Motor oi 

Olyfegud 

Col W% ftaporvnont. 
Avoid OOntOCt win kquid. 

Rra 

Exposure 

QofflbuoOblo. 
ExinpjiMh with dry chonvcoL, toon or 
Wstor mcy EM noftKOvo on fco. 
Cod 

CALL FOR MEDICAL AID. 

UOUD 
rrttaang lo a«n and ayaa. 
NnMIMMA 
Rush attaetad nil with pkanfy of ««tar. 
IF IN EYES. KM ■film opan and fkan am pumy of mm 
IF SWALLOWED and «am a CONSCIOUS, hava Wcbm < 

or fiak. 
00 NOT INDUCE VOMITING. 

t 
Water 

Pollution 

«.1 
u 

u 

«4 

C.   nK HAZARDS 

Flaan Mne 300T CX. 
nawmabu mm» m Am 

Data na aiiaaabU 
Hr» E«l>iuulali>ig Aganta. Dry chamkat 

foam, or oarbon rtonloa 
■a» CxOngulaMng Agama Not to ba 

Uaad: Walar of foam may oauaa I 

■"fooucttc Not porifnont 
(nnrocNotp 

Tomporalwt: S00*F*700*F 
DocMcol HOSORJ: Not porttnom 

• nvii/itwL 

10.   HAZARD ASSESSMENT CODE 
i\—■■■!!! im Howdboofc) 

A-T-U 

U.   HAZARD CLASSIFICATIONS 

11.1   Coo* off 

Effoct of low ooHOMatriatans i 
FouBTtQ to triwHno. 
May, bo oonoarou» tf It ontyi 
Nowy tocoi nooftti ond MtdkN 
Noufy oporaton ot noofoy ON 

L   KSnNSETOOBCHMKE 

Should bo rwnoMd 

3.   CHEMICAL DEStCNATIOK 

1.1   OS 

fU 
U WO/UN Daaajnaflan: X3/1Z70 
14 DOT B Mai: 1270 
U CA1 Wigli» | Wo: Data nol a ilirli 

1   LABEL 

a.i 
u 

7.   CHEMICAL KACTIVlTY 

7.1 WaaeUvtly Wlttl Wan«; No raacoon 
7.2 naacMvtty arlttl Common MaHrtala. No 

11J   MAS lanaiil Wanna for »uar Waft 
Tfonopofttttofc Not wtod 

HJ   NFFA Itaiarrl OaaaHlcallon. 

HaaKn Haard (Bba)_ 
(Sad). 

(YaHow).. 

7J   ItoMtly During TranapOft Stab» 
74   Namramng Agama for Adda and 

Couooooi Not porünont 
UaTAaka^aaBa^aaftaBaaMabaaai *' - * -■ ntfyiiMfBBBOfc Not poranont 
Tj»    ■fwHMIO*' Of POtymOfBODOK 

Not poranont 
73  Molar Haaotnaictanl to 

noduclt. Data not »ralabli   . 
7.1   »ncltytfy Oroup: 33 

4.   OBSOWUU OAJbVTEltKTiCS 

4.1   Pflyaajall 
42  CManYal 

i   HEALTH KAZAMS 

a\1 
u 

■Toojuoncy of bowol 
MQESnON:i 

my ooour. ASPIRATION; puknonory motion lo norrnoPy mMrnol 
era ooworo ammtt hours oftar «tpooum 

not faojuirad; dulayad davafopmant of putmonaiy aittakon oan ba daaadad by , 
EYES: «aafi «an oopnua «uanay of aa*ar. SKKt aapa off and aaaati am 

■ not 
anon Tana MauWkmLMa: Data not a Hill 11 
Taürat) by li|illll, Orada 1; LD» - S to IS g/kg 

U 
U 
u 
AM    Vapor (Qaa# kritaiit CnaraptartathaK Vapora oauaa a alnM arnariaig of In) ayaa or faapntory 

mtfam a praaant In Nofi imiiaiajBlliiim Tna affact la tamponay, 
mM    Uguld or 9ood bntani CnanMtariafioB. Maanuffi nazanL n ipnad on olooino and aAoaMo ID 

S.11 

1 
I 

L   WATa POLLUTION 

■HTSlCAL ADO CHEMICAL WrOrEKTlES 

» at ire and 1 arnc 

U  Woflupl Toaarr Data r 
U   Huluplual Oiygan Damand (■OP): 

M   Food CMM Can 

1   SHIPPim INF0MIAT1ON 

a.1 Orada» of Parier! Vanoua IIIGQIHH 

Ba3 Stora^o ToMporatunp? Ambioni 

BaJ tnort AonoopftonK No roQuoomont 

Sa4 Vontlnf; Opon (florno ononor) 

12.11 

U.N 
It» 
12J* 
«LI7 

-•naelnuy»- 
•<tnavi. —atmx io»j/*g 
■ o» anaaanaaaaajaK raotparanant 

NOTES 



.B OILS, MISCELLANEOUS: LUBRICATING 

12.17 
TURATED LIQUID DENSITY 

nperature 
agrees F) 

SO 
52 
54 
56 
58 
60 
62 
64 
66 
66 
70 
72 
74 
76 
78 
80 
82 
84 

Pounds per cubic 
foot (estimate) 

56.180 
56.180 
56.180 
56.180 
56.180 
56.180 
56.180 
56.180 
5' SO 
5t .30 
56.180 
56.180 
56.180 
56.180 
56.180 
56.180 
56.180 
56.180 

12.18 
LIQUID HEAT CAPACITY 

Temperature 
(degrees F) 

50 
52 
54 
56 
58 
60 
62 
64 
66 
68 
70 
72 
74 
76 
78 
80 
82 
84 
86 
88 
90 
92 
94 
96 
98 

100 

British thermal unit 
per pound-F 

(estimate) 

12.19 
LIQUID THERMAL CONDUCTIVITY 

.460 

.461 

.462 

.463 

.464 

.465 

.466 

.467 

.468 

.469 

.470 

.471 

.472 

.473 
-.474 
.475 
.476 
.477 
.478 
.479 
.480 
.481 
.48i 
.483 
.484 
.485 

Temperature 
(degrees F) 

35 
40 
45 
50 
55 
60 
65 
70 
75 
80 
85 
90 
95 

100 
105 
110 
115 
120 

British thermal 
unit-inch per hour- 

square foot-F 
(estimate) 

12.20 
LIQUID VISCOSITY 

.920 

.919 

.918 

.917 

.916 

.915 

.914 

.913 

.912 

.911 

.910 

.909 

.908 

.907 

.906 

.905 

.904 

.903 

Temperature 
(degrees F) 

100.42 

Centipoise 

275.000 

1221 1222 1223 1224 
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY 

nperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thermal unit grees F) pounds of water (degrees F) inch (estimate) (degrees F) foot (degrees F) per pound-F 

I 70 .042 N N 
N 75 .049 O O 
S 60 .057 T T 
O 85 .065 
L 90 .076 P P 
U 95 .087 E E 
B 100 .100 R R 
L 105 .114 T T 
E 110 .131 I I 

115 .149 N N 
120 .170 E "' E 
125 .193 N N 
130 .218 T T 
135 .247 
140 .279 
145 .314 
150 .352 
155 .395 
160 .443 
165 .495 
170 .552 
175 .615 
180 .683 
185 .758 
190 .841 
195 .930 

I 
I 



I 
I 
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I 
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I 
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i 
i 
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Common Synonym* 

1. 2-Oirfwtfr/lbonzene 
Xytol 

Weterylkxid               Colorless                    Swastodor 

Floats on watar. FlammaUa, Irritating vapor is produced. 

Slop discharoe if possible. Keep people awey. 
C^ fxo department 
Avoid contact with liqud and vapor. 
laolste and ramova diachargad matanaL 
Notify local haalth and pollulion control agencies 

Fire 

FLAMMABLE 
Flashback along vapor trail may occur. 
Vapor may explode if ignitad in an andosad araa. 
Waar sell-contained braaming apparatus. 
Extinguath with foam, dry cnamical. or carbon dtarde. 
Watar may b* inaftocOva on lira.                ■   -- —                              ^ 
Coot exposed containers with watar. 

Exposure 

CALL FOR MEDICAL AID. 

VAPOR 
Irritating to eyes, nosa and throaL 
H inhaled, will causa haadacha. difficult braaming, or loss 

of consciousness. 
Mova to frash air. 
If braaming has stopped, giv* srofctal resprsson. 
If braaming is armcun. give oxygon. 

UOUID 
Irritating to skin and ayas 
If swsKowed. wifl cauaa nausea, vomiting, or loss of 

conaciousnass. 
Ramova comaminatad doming and shoes. 
Flush affactad araas with plenty of watar. 
IF IN EYES, hold ayaiids opan and flush with planty of watar. 
IF SWALLOWED and victim is CONSCIOUS, hava victim drink watar 

or mak. 
DO NOT IN0UCE VOMITING. 

Water 
Pollution 

Dangarous to aquatic fife in high concantrations. 
Foukng toshoraüna. 
May ba dangarous * & antars watar Makes 
Notify local health and wrfdlifo officials 
Notify oparatora of naarby watar mtakaa. 

L   RESPONSE TO DISCHARGE 

(SM Raaponaa Methode Handbook) 

laaua warning-high fiammabärty 
Evacuatoaraa 
Should be removed 
Chemical and rjhyscal treatment 

1   LABEL 

11 Category: Flammabla squid 
12 dass: 3 

3.   CHEMICAL DESIGNATIONS 

11 CO ComoatMWy Ctaaa: Aromatic 
Hydrocarbon 

12 Formula: o-C.H4(CHt)i 
13 IMO/UN Designattorr. 3.2/1307 

14 DOT ID Nu 1X7 
15 CAS Registry No: 95-47-8 

4.   OBSERVABLE CHARACTERISTICS 

4.1   Physical Stata (aa stepped» Liquid 
«J  Color Colorless 
4J  Odon Boraene-akc: dwractaitatic aromatic 

S.   HEALTH HAZARDS 

6.1    Poroorial Pretectrn Eriuiprrxmt Approvad caristar or ar-eupplied rrox* gogglee or fa» shield: 

plastic glovas and boots. 
12    Symptoma Following Exposure: Vapora cat» haadacha and rtaineea. Liquid irritates eyes and 

«tan. tt takan into lungs, cauaaa aavara coughing, rjstress, and rapkty developing pulrrcnary 
edema. If ingested, cauaaa reuses, vomiting, cramps, haadacha. and coma. Can ba fatal. 

Kidney and bar damaga can occur. 
L3    Traatmant of Eipoaura: INHALATION: ramova to traah air, adrrirsstor artificial reeoiratlon end 

oxygon rf reqused: cd a doctor. INGESTION: do NOT indue* vomiting: cd a doctor. EYES: 
Rush with watar for at least 15 rrari. SWr* wipe off. wash with aoap and watar. 

14 Tnra*ho4d Limit Value: 100 pom 
15 Short Tarm Inhalation Limite: 300 ppm for M mm. 
li    Toxfctty by Ingestion: Grade 3; LDt. - SO to 500 mg/kg 
17    Lata Tojddty: KTdnay and War damaga. 
1*    Vapor (Oaa) krttant CharactartaDca: Vapora cause a sight smarting of tha ayaa or raapiratory 

ayatam if praaarK in high concantratlona. Tha affact la tamporary. 
II Uquld or Solid Irritant Characteristic«: Minimum hazard. H spited on clothing and aHowad to 

remain, may causa smarting and raddaning of tha akin. 
110   Odor Threshold: aOS ppm 
III rOLH Value: 10.000 ppm 

t   FIRE HAZARDS 

11 Rash Point 8TF CG; 75T O.C. 
12 FIammabtaUmrtalnAlrl.1%-7.0% 
13 Ft™ Extinguishing Agents: Foam, dry 

chamicaL or carbon rJoxido 
14 Fa» Exttngufahtng Aganta Not to ba 

Used: Watar may ba ineffective. 
15 Spadal Hazards of Combustion 

Piuducla. Not partinant 
IS    Bshavtor in Ftrc Vapor la heavier than air 

and may «aval conaidarabla drstanca lo i 
source of igrxbon and flash back. 

17 !gntHon Temperature: geg-F 
18 Elactrical Hazard: Class I, Group D 
19 Burning Rate: 5 A mm/min. 
110 Adiabate Ftama Tarnparatura: 

Data not avaüabfa 
111 StoteMomatrtc Air to Fual Ratte 

Data not available 
112 Ftama Tarnparatura: Data not avalabla 

7.   CHEMICAL REACTIVITY 

7.1 RaactMty Wtm Watar No reaction 
7.2 RaactMty with Common Matariiar No 

reaction 
7J   StabBty During Transport Stabla 
7.4 Neutralizing Aganta for Adda and 

CausOcs: Not partinant 
7.5 Polymerization: Not partinant 
7.S   Inhibitor of Polymerization: 

Not partinant 
7.7   Molar Ratio (Rasctant to 

Product): Data not avalabla 
7J   RaactMty Oroup: 32 

t   WATER POLLUTION 

11 Aouattc Toxlctty: 
>100 mg/l/96 hr/D. rnagna/Tl^/frash 
watar 

12 Watarfoxrl Toxlctty: Dau not ivdsbla 
13 BMogJcal Oxygon Damand (BOD): 

0 fc/fb. 5 days: 2.5% (thaor.). 8 days 
14 Food Chain Concentration Potential: 

Data not avaiabla 

9.   SHIPPING INFORMATION 

11 Ondaa o< Purity: Raaaarch: «9.99%: 
Pure 99.7%: Conxnardat 95+% 

12 Storage Tarnparatura: Ambient 
13 inert Atmosphere: No reaction 
14 Venting: Opan (flame arrester) or 

preeeure-vacuum 

10.   HAZARD ASSESSMENT CODE 

(See Hazard Aaaaaament Handbook) 

A-T-U 

II.   HAZARD CLASSIFICATIONS 

11.1 Code ot Federal Reoutaoone: 
Flammable tioud 

11.2 MAS Hazard Rating for Bulk Water 
TransportarJorc 

Category                      Rating 
Fra    3 

Vapor Irritant.. 
Liquid or Sold Irritant- 

Watar Position 
Human Tcobcrty— 
Aquatic Toxicty— 
Aesthetic Effect-. 

Reactivity 
Other Chemicals _ 
Watar  

1 

Self Reaction- 
11.3   NFPA Hazard Classification: 

Category        Claaaiftcatton 

Health Hazard (Blue) 2 
Flammabürty (Red)    3 
Reactivity (Yellow)    0 

1Z   PHYSICAL AND CHEMICAL PROPERTIES 

111     Physic»! State at ire and 1 arm: 

112 
113 

114 

115 

116 

117 

111 

119 

1110 

1111 

1112 

1113 

1114 
1115 
1119 
1125 
1126 
1127 

Molecular Weight 106.16 
Boding Point at 1 atrrc 

291.9-F - 144.4T m 417.6'K 

—13.3"F - —252-C - 248.0'K 
CrttJcal Temperature: 

674.8'F - 357.1-C - 630J'K 
Critical Praeeure: 

541.5 atm - 36.54 tarn - 1732 
MN/m> 

Specific Gravity: 
0.880 at 20'C (iquid) 

Uquld Surface Tension: 
30.53 dynee/cm - 0.03053 N/m at 
155-C 

Liquid Water InterfacUX Tension: 
38.08 dynes/cm - 0.03606 N/m st 
20'C 

Vapor (Oaa) Specific Gravity: 
Not pertinent 

Reno of Specific Heats of Vepor (Geek 
1.068 

Utent Heet of Vaporization: 
149 Btu/b - 82.9 cai/g - 
3.47 X 10' J/xg 

Heet of Combuabon: —17.558 Bu/lb - 
—9754.7 csl/g - —«08.41 X 10' J/kg 

Heat of Decompoamon: Not pertinent 
Heet of Solution: Not partinant 
Heat of PulyilietUallon. Not pertinent 
Heet of Fusion: 30.64 cai/g 
Limiting Value: Data not available 
Raid Vapor Praeeure: 028 psia 

NOTES 

JANUARY 1991 



12.17 
SATURATED LIQUID DENSITY 

Temperature 
(degrees F) 

Pounds per cubic 
foot 

15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 
65 
90 
95 

100 

56.460 
56.330 
56.190 
56.050 
55.910 
55.770 
55.630 
55.490 
55.360 
55.220 
55.080 
54.940 
54.800 
54.660 
54.520 
54.380 
54.250 
54.110 

12.18 
LIQUID HEAT CAPACITY 

Temperature 
(degrees F) 

British thermal unit 
per pound-F 

12.19 
LIQUID THERMAL CONDUCTIVITY 

35 
40 
45 
50 
55 
60 
65 
70 
75 
80 
85 
90 
95 

100 

.389 

.391 

.394 

.396 

.398 

.400 

.402 

.404 
- -406 

.408 

.411 

.413 

.415 

.417 

Temperature 
(degrees F) 

35 
40 
45 
50 
55 
60 
65 
70 
75 
80 
85 
90 
95 

100 

British thermal 
unit-inch per hour- 

square foot-F 

1.043 
1.035 
1.027 
1.018 
1.010 
1.002 
.993 
.985 
.977 
.969 
.960 
.952 
.944 
.935 

12.20 
UQUID VISCOSITY 

Temperature 
(degrees F) 

15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 
85 

Cenfipoise 

1.328 
1.263 
1.202 
1.145 
1.092 
1.042 
.995 
.952 
.911 
.873 
.836 
.802 
.770 
.740 
.712 

12.21 
SOLUBILITY IN WATER 

12.22 
SATURATED VAPOR PRESSURE 

12.23 
SATURATED VAPOR DENSITY 

12.24 
IDEAL GAS HEAT CAPACITY 

Temperature 
(degrees F) 

Pounds per 100 
pounds of water 

Temperature 
(degrees F) 

Pounds per square 
inch 

Temperature 
(degrees F) 

Pounds per cubic 
foot 

Temperature 
(degrees F) 

British thermal unit 
per pound-F 

I 60 .071 60 .00135 0 .261 
N 70 .101 70 .00188 25 .274 
S 80 .141 80 .00258 50 .287 
O 90 .194 90 .00349 75 .299 
L 100 .263 100 .00464 100 .311 
U 110 .352 110 .00611 125 .323 
B 120 .465 120 .00794 150 .335 
L 130 .609 130 .01021 175 .347 
E 140 .787 140 .01298 200 .358 

150 1.007 150 .01634 225 .370 
160 1.277 160 .02038 250 .381 
170 1.605 170 .02520 275 .392 
180 1.999 180 .03090 300 .403 
190 2.469 190 .03759 325 .414 
200 3.028 200 .04539 350 .424 
210 3.686 210 .05443 375 .435 
220 4.456 220 .06484 400 .445 
230 5.352 230 .07674 425 .455 
240 6.389 240 .09030 450 .465 
250 7.581 250 .10560 475 .475 
260 8.947 260 .12290 500 

525 
550 
575 
600 

.485 

.494 

.504 

.513 

.522 

I 
1 
I 
1 
I 
I 
1 
I 
1 
I 
i 
i 
i 
i 
l 
i 
i 
I 
i 
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0HS19168 

SECTION 1    CHEMICAL PRODUCTS & COMPANY IDENTIFICATION 

I 

OCCUPATIONAL HEALTH SERVICES, INC.       FOR EMERGENCY SOURCE INFORMATION 
11 BEST 42ND STREET, 12TH FLOOR CONTACT: 1-615-366-2288 
NEU YORK, NEK YORK 18836 
1-S38-445-M3DS (1-888-445-6737) OR 
1-212-789-3535 

CAS NUMBER: 65997-15-1 
RTECS NUMBER: W877MN 

SUBSTANCE: PORTLAND CEMENT 

TRADE NAMES/SYNONYMS: 
HYDRAULIC CEMENT; CEMENT; CEMENT (PORTLAND); SILICATE, PORTLAND CEMENT; 
PORTLAND CEMENT SILICATE; 0H319168 

CREATION DATE: 85/83/86      REVISION DATE: 87/14/93 

SECTION 2     COMPOSITION/INFORMATION ON INGREDIENTS 

COMPONENT : PORTLAND CEMENT 
CAS NUMBER: 63997-15-1 
PERCENTAGE: 188.8 

OTHER CONTAMINANTS: NONE 

SECTION 3 HAZARDS IDENTIFICATION 

CERCLA RATINGS (SCALE 8-3): HEALTHS FIRE=3 REACTIVITY=8 PERSISTENCES 
NFPA RATINGS (SCALE 8-4): HEALTH=U FIRE=8 REACTIVITY=8 

EMERGENCY OVERVIEW: 
PORTLAND CEMENT IS AN ODORLESS, GRAY SOLID. 
CAUSES SKIN AND EYE IRRITATION. NO KNOWN FIRE OR REACTIVITY HAZARD. 
AVOID CONTACT NITH EYES, SKIN AND CLOTHING. HASH THOROUGHLY AFTER HANDLIN6. 

POTENTIAL HEALTH EFFECTS: 
INHALATION: 
SHORT TERM EXPOSURE: MAY CAUSE IRRITATION. 
LONG TERM EFFECTS: MAY CAUSE COUGHING, DIFFICULTY BREATHING AND LUNG DAMAGE. 

SKIN CONTACT: 
SHORT TERM EXPOSURE: HAY CAUSE IRRITATION. ADDITIONAL EFFECTS MAY INCLUDE 
SORES AND BURNS. 
LUNG TERM EFFECTS: IN ADDITION TO EFFECTS FROM SHORT TERM EXPOSURE, RASH MAY 
OCCUR. 

EYE CONTACT: 
SHORT TERM EXPOSURE: MAY CAUSE IRRITATION. ADDITIONAL EFFECTS MAY INCLUDE 
VISUAL DISTURBANCES. 



CH319U3 
PAGE 

LDNB TERM EFFECTS: SAME EFFECTS A3 SHORT TERM EXPOSURE. 
INGESTION: 
SHORT TERN EXPOSURE: NO INFORMATION IS AVAILABLE. 
LONG TERN EFFECTS: NO INFORMATION AVAILABLE ON SIGNIFICANT ADVERSE F_ECTS. 

CARCINOGEN STATUS: 
OSHA: N 
NTP: N 
I ARC: N 

SECTION 4 FIRST AID MEASURES 

INHALATION: 
FIRST AID- REMOVE FROM EXPOSURE AREA TO FRESH AIR IMMEDIATELY. IF BREATHING 

HAS STOPPED, PERFORM ARTIFICIAL RESPIRATION. KEEP PERSON HARM AND AT REST. 
TREAT SYMPTOMATICALLY AND 3UPPCRTIVELY. GET MEDICAL ATTENTION IMMEDIATELY. 

SKIN CONTACT: 
FIRST AID- REMOVE CONTAMINATED CLOTHING AND SHOES IMMEDIATELY. «ASH AFFECTED 

AREA WITH SOAP OR MI ' DETERGEiT AND LARGE AMOUNTS OF HATER UNTIL NO 
EVIDENCE OF CHEMICAL EMAINS (A.-i'ROXIHATELY 15-2B MINUTES). GET HE?!CAL 
ATTENTION IMMEDIATEL . 

EYE CONTACT: 
FIRST AID- HASH EYES IMMEDIATELY WITH LARGE AMOUNTS OF HATER OR NORMAL SALINE, 
OCCASIONALLY LIFTING UPPER AND LOHER LIDS. UNTIL NO EVIDENCE OF CHEMICAL 
REMAINS (APPROXIMATELY 15-28 MINUTES). BET MEDICAL ATTENTION IMMEDIATELY. 

INGESTION: 
FIRST AID- TREAT SYMPTOMATICALLY AND SUPPORTIVELY. GET MEDICAL ATTENTION 

IMMEDIATELY. IF VOMITING OCCURS, KEEP HEAD LOHER THAN HIPS TO PREVENT 
ASPIRATION. 

NOTE TO  3ICIA» 
ANTIDOTI 
NO SPEC:. . ANTIDOTE. TREAT SYMPTOMATICALLY AND SUPPORTIVELY. 

SECL-a« 5 FIRE FIGHTING NEAS HS 

FIRE AND EXPLOSION HAZARD: 
NEGLIGIBLE FIRE HAZARD »HEN EXPOSED TO HEAT OR FLAME. 

EXTINGUISHING MEDIA: 
DRY CHEMICAL, CARBON DIOXIDE, HATER SPRAY OR FOAM 

FOR LARGER FIRES, USE HATER SPRAY, FOG OR ALCOHOL FOAM 

FIREFIGHTING: 
NO ACUTE HAZARD. MOVE CONTAINER FROM FIRE AREA IF POSSIBLE. AVOID BREATHING 
VAPORS OR DUSTS; KEEP UPHIND. 

I 
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HAZARDOUS COMBUSTION PRODUCTS: 
NOT APPLICABLE. 

SECTION 6        ACCIDENTAL RELEASE MEASURES 

OCCUPATIONAL SPILL: 
FOR LARGE SPILLS, SWEEP UP BITH A MINIMUM OF DUSTING AND PLACE INTO SUITABLE 
CLEAN, DRY CONTAINERS FOR RECLAMATION OR LATER DISPOSAL. 

RESIDUE SHOULD 3E CLEANED UP USING A HIGH-EFFICIENCY PARTICULATE FILTER 
VACUUM. 

SECTION 7 HANDLING AND STORAGE 

OBSERVE ALL FEDERAL, STATE AND LOCAL REGULATIONS «HEN STORING THIS SUBSTANCE. 

SECTION S     EXPOSURE CONTROLS/PERSONAL PROTECTION 

EXPOSURE LIMITS: 
PORTLAND CEMENT: 

5 MG/M3 OSHA TBA (RESPIRABLE FRACTION); IB MS/M3 OSHA TBA (TOTAL DUST) 
ia MS/M3 ÄC3IH TBA (TOTAL DUST) (NO ASBESTOS AND <1I FREE SILICA) 
S MG/M3 NICSH RECOMMENDED TKA (RESPIRABLE FRACTION); 
IB MS/M3 NIOSH RECOMMENDED THA (TOTAL DUST) 

MEASUREMENT METHOD: PARTICULATE FILTER; GRAVIMETRIC: (NIOSH VOL. Ill I 8583, 
NUISANCE DUST (TOTAL)). 

»OSHA REVOKED THE FINAL RULE LIMITS OF JANUARY 19, 1989 IN RESPONSE TO THE 
11TH CIRCUIT COURT OF APPEALS DECISION (AFL-CIO V. OSHA) EFFECTIVE 
JUNE 33, 1993. SEE 29 CFR 1913.13BB (SB FR 35333)» 

VENTILATION: 
PROVIDE LOCAL EXHAUST VENTILATION SYSTEM TO MEET PUBLISHED EXPOSURE LIMITS. 

EYE PROTECTION: 
EMPLOYEE MUST «EAR SPLASH-PROOF OR DUST-RESISTANT SAFETY GOGGLES AND A 
FACESHIELD TO PREVENT CONTACT KITH THIS SUBSTANCE. 

EMERGENCY WASH FACILITIES: 
»HERE THERE IS ANY POSSIBILITY THAT AN EMPLOYEE'S EYES AND/OR SKIN NAY BE 
EXPOSED TO THIS SUBSTANCE, THE EMPLOYER SHOULD PROVIDE AN EYE HASH FOUNTAIN 
AND QUICK DRENCH SHOBER WITHIN THE IMMEDIATE BORK AREA FOR EMERGENCY USE. 

CLOTHING: 
EMPLOYEE MUST BEAR APPROPRIATE PROTECTIVE (IMPERVIOUS) CLOTHING AND E3UIPHENT 
TO PREVENT REPEATED OR PROLONGED SKIN CONTACT »ITH THIS SUBSTANCE. 

GLOVES: 
EMPLOYEE MUST BEAR APPROPRIATE PROTECTIVE GLOVES TO PREVENT CONTACT BITH THIS 
SUBSTANCE. 
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RESPIRATOR: 

THE FQLL0WIN6 RESPIRATORS AND MAXIMUM USE CONCENTRATIONS ARE RECOMMENDATIONS 
BY THE U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES. NIOSH POCKET GUIDE TO 
CHEMICAL HAZARDS; NIOSH CRITERIA DOCUMENTS OR BY THE U.S. DEPARTMENT OF 
LABOR, 29 CFR 1913 SUBPART Z. 

THE SPECIFIC RESPIRATOR SELECTED MUST BE BASED ON CONTAMINATION LEVELS FOUND 
IN THE KORK PLACE, MUST NOT EXCEED THE WORKING LIMITS OF THE RESPIRATOR AND 
BE JOINTLY APPROVED BY THE NATIONAL INSTITUTE FOR OCCUPATIONAL SAFETY AND 
HEALTH AND THE MINE SAFETY AND HEALTH ADMINISTRATION (NIOSH-MSHA). 

PORTLAND CEMENT: 
58 MG/M3- DUST RESPIRATOR. 

183 KB/H3- ANY DUST RESPIRATOR EXCEPT SINGE-USE AND QUARTER-MASK 
RESPIRATORS. 

ANY SUPPLIED-AIR RESPIRATOR. 
ANY SELF-CONTAINED BREATHING APPARATUS. 

253 MG/M3- ANY POWERED AIR-PURIFYING RESPIRATOR WITH A DUST FILTER. 
ANY SUPPLIED-AIR RESPIRATOR OPERATED IN A CONTINUOUS FLO« MODE. 

538 MG/M3- ANY SELF-CONTAINED BREATHING APPARATUS WITH A FULL FACEPIECE. 
ANY SUPPLIED-AIR RESPIRATOR WITH A FULL FACEPIECE. 
ANY AIR-PURIFYING FULL FACEPIECE RESPIRATOR WITH A 
HIGH-EFFICIENCY PARTICULATE FILTER. 

ANY SUPPLIED-AIR RESPIRATOR WITH A TIGHT-FITTING FACEPIECE 
OPERATED IN A CONTINUOUS FLO» MODE. 

ANY POWERED AIR-PURIFYING RESPIRATOR WITH A TIBHT-FITTING 
FACEPIECE AND A HIGH-EFFICIENCY PARTICULATE FILTER. 

5838 HG/H3- ANY SUPPLIED-AIR RES? 'TOR OPERATED IN A PRESSURE-DEMAND OR 
OTHER POSITIVE PRESSE MODE. 

ESCAPE: ANY AIR-PURIFYING FULL FACEPIECE RESPIRATOR WITH A 
HIGH-EFFICIENCY PARTICULATE FILTER. 

ANY APPROPRIATE ESCAPE-TYPE SELF-CONTAINED BREATHING APPARATUS. 

FOR FIREFIGHTING AND OTHER IMMEDIATELY DANGEROUS TO LIFE OR HEALTH CONDITIONS: 

ANY SELF-CONTAINED BREATHING APPARATUS THAT HAS A FULL FACEPIECE AND IS 
OPERATED IN A PRESSURE-DEMAND OR OTHER POSITIVE-PRESSURE MODE. 

ANY SUPPLIED-AIR RESPIRATOR THAT HAS A FULL FACEPIECE AND IS OPERATED IN A 
PRESSURE-DEMAND OR OTHER POSITIVE-PRESSURE MODE IN COMBINATION SITH AN 
AUXILIARY SELF-CONTAINED BREWING APPARATUS OPERATED IN PRESSURE-DEMAND 
OR OTHER POSITIVE-PRESSURE MODE. 

SECTION 9       PHYSICAL AND CHEMICAL PROPERTIES 

DESCRIPTION: ODORLESS. FINELY DIVIDES SRAY POWDER. 
SPECIFIC GRAVITY: NOT AVAILABLE 
HATER SOLUBILITY: INSOLUBLE 
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PH: 12 («ET CEMENT) 

SECTION 13 STABILITY AND REACTIVITY 

REACTIVITY: 
STABLE UNDER NORMAL TEMPERATURES AND PRESSURES. 

CONDITIONS TO AVOID: 
NONE REPORTED. 

INCOMPATIBILITIES: 
PORTLAND CEJ1ENT: 

NO DATA AVAILABLE. 

HAZARDOUS DECOMPOSITION: 
NOT APPLICABLE. 

POLYMERIZATION: 
HAZARDOUS POLYMERIZATION HAS NOT BEEN REPORTED TO OCCUR UNDER NORMAL 
TEMPERATURES AND PRESSURES. 

SECTION 11 TOXICOLOGY INFORMATION 

PORTLAND CEMENT: 
CARCINOGEN STATUS: NONE. 
LOCAL EFFECTS: IRRITANT- SKIN, EYE. 
ACUTE TOXICITY LEVEL: NO DATA AVAILABLE. 
TARGET EFFECTS: NO DATA AVAILABLE. 
AT INCREASED RISK FROM EXPOSURE: PERSONS WITH IMPAIRED RESPIRATORY FUNCTION. 

HEALTH EFFECTS 
INHALATION: 
PORTLAND CEMENT: 
ACUTE EXPOSURE- MAY CAUSE IRRITATION TO THE MUCOUS MEMBRANES. EXCESSIVE 

EXPOSURES MAY RESULT IN CAKING IN THE NOSE. 
CHRONIC EXPOSURE- PROLONGED OR REPEATED EXPOSURE TO PORTLAND CEMENT MAY 

CAUSE COUGH ACCOMPANIED BY PHLEGM. EPIDEMIOLOGICAL STUDIES INDICATE THAT 
HEAVY OR PR0L0N6ED EXPOSURE TO FINISHED PORTLAND CEMENT DOES NOT CAUSE 
PNEUMOCONIOSIS. LONG TERM EXPOSURE TO RAH OR MIXED CEMENT DUSTS MAY CAUSE 
COUGH, EXPECTORATION, DYSPNEA, «HEEZIHG, PHARYNGITIS, CHRONIC BRONCHITIS, 

' EMPHYSEMA, CEMENT PNEUMOCONIOSIS, AND SILICOSIS. 

SKIN CONTACT: 
PORTLAND CEMENT: 
IRRITANT. 

. ACUTE EXPOSURE- DRY PORTLAND CEMENT MAY CAUSE IRRITATION AND DERMATITIS. 
DIRECT CONTACT SilTH «ET CEMENT, COMBINED «ITH PROLONGED CONTACT TIME, AND 
PRESSURE ON AREAS BY KNEELING OR BY OCCLUSION. NAY CAUSE ULCERATI0N3 AND 
POSSIBLY BURNS. SENSITIVITY TO CONSTITUENTS OF CEMENT MAY INDUCE ALLERGIC 
SKIN REACTIONS. 

CHRONIC EXPOSURE- CHRONICALLY EXPOSED WORKERS MAY EXHIBIT CESENT DERMATITIS 
«HICH ASSUMES MANY FORMS: SKIN DRYNESS, FISSURES, DYSTROPHY OF NAILS, AND 
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ECZEMAT0Ü3 RASHES. 

EYE CONTACT! 
PORTLAND. CEMENT: 
IRRITANT. 

ACUTE EXPOSURE- HAY CAUSE IRRITATION. MET CEMENT HAY CAUSE A BURNINS 
SENSATION, CORNEAL EDEMA INDICATED BY SEEIN6 HALOS AROUND LIGHTS, AND 
INJURY TO THE CONJUNCTIVA. 

CHRONIC EXPOSURE- REPEATED OR PROLONGED EXPOSURE MAY CAUSE CONJUNCTIVITIS 
AND BLEPHARITIS. 

INGESTION: 
PORTLAND CEMENT: 

ACUTE EXPOSURE- NO DATA AVAILABLE. 
CHRONIC EXPOSURE- A HIGH INCIDENCE OF GASTRODUGDENAL ULCERS HAVE BEEN 

REPORTED IN CEMENT SORKERS. GASTRIC ULCERS HAVE BEEN INDUCED IN ANIMALS 
FED CEMENT DUST. 

SECTION 12 ECOLOGICAL INFORMATION 

ENVIRONMENTAL IMPACT RATING (8-4): NO DATA AVAILABLE 

ACUTE ABUATI-: "OXICITY: NO DATA AVAILABLE 

DEGRADABILITY: NO DATA AVAILABLE 

LOG BIOCONCENTRATION FACTOR (BCF): NO DATA AVAILABLE 

LOS OCTANOL/HATER PARTITION COEFFICIENT: NO DATA AVAILABLE 

SECTION 13 DISPOSAL INFORMATION 

OBSERVE ALL FEDERAL, STATE AND LOCAL REGULATIONS WHEN DISPOSING QF THIS 
SUBSTANCE. 

SECTION 14        TRANSPORTATION INFORMATION 

NO CLASSIFICATION CURRENTLY ASSIGNED 

SECTION 15 . £SULAT3RY INFORMATION 

TSCA STATUS: Y 

CERCLA SECTION 123 (4BCFR3B2.4): N 
SARA SECTION 302 (48CFR355.38): N 
SARA SECTION'334 (43CFR3S5.4B): N 
SARA SECTION 313 {4BCFR372.65): N 
OSHA PROCESS SAFETY (29CFK1918.119): N 
CALIFORNIA PRCF03ITI3N 65:       N 



OHsmsa 
PAGE 7 

SARA HAZARD CATEGORIES, SARA SECTIONS 311/312 (48 CFR 378.21) 
ACUTE HAZARD: Y 
CHRONIC HAZARD: N 
FIRE HAZARD: N 
REACTIVITY HAZARD: N 
SUDDEN RELEASE HAZARD: N 

SECTION 16 OTHER 

COPYRIGHT 1993 OCCUPATIONAL HEALTH SERVICES, INC.. ALL RIGHTS RESERVED. 

Licensed to: ABB Environmental Services, Inc. 
To lake unliaited paper copies for internal distribution and use only. 
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p-XYLENE XLP 

Common Synonym« 

1, 4-OimotfiylbanzorM 
Xytat 

Watarylquid 

Floati on watar. Flammabla. Mating vapor * produced 
FrMZing point ia 56*F. 

Stop cascftarge it possible. Keep people away. 
CftU ftre department 
Avo<) contact with liquid and vapor. 
laoiata and ramova obcharged matanaL 
Notify local health and pollution control agendas. 

Fire 

Exposure 

Water 
Pollution 

FLAMMABLE 
Raanback along vapor tral may occur. 
Vapor may axploda it ignited in an endoeed a 
Waar serf-contained braatning apparatus. 
Extmguon with loam, dry chemical, <x carbon 
Watar may be ineflecttve on lira.     
Cool exposed conuunara wrth watar. 

CALL FOB MEDICAL AID. 

VAPOR 
Mating to eyes, noaa and mroal   
rl Mtaiad, wiN cauaa dtzzinaaa, dtneult braattang. or 

Movo to Irasn air. .    . 
H braatning has stopped, give arttkaal raapraoon 
It braatning i« dttftcurt. giva oxygen. 

LIQUID 
Irritating to akin and ayaa. 
If swallowed, wal cauaa nausea. vomrBng, baa of c 
Ramova comaminatad aotnmg and snoaa. 
FKan affected araas with plenty of watar.   
IF IN EYES, hold ayaüda opan and fluan with planty of watar. 
IF SWALLOWED and victim a CONSCIOUS, hava victim dnr* « 

orrriik. 
DO NOT INDUCE VOMITING. 

HARMFUL TO AOUATC LIFE IN VERY LOW CONCENTRATIONS. 
Fouang 10 «horaana. . 
May ba dangerous if it antara watar mtakee. 
Notify local neelth and wwjrla ornäata. 
Notify oparatora of naarby watar mtaure. 

L   ktSPONSETODISCHARtf 

laauawaming-hkjnflarnmaoaay 

Evaouataaraa 
Should ba ramovad 
Chanucal and physical »»almanl 

1   CHEMICAL OESICNATIONS 

3.1   CO CompataMlly Ctaaa: Aromatic 
Hydrocarbon 

U   Fotmuar p-C.H«(CHi). 
JJ   WO/UN Daalgnanon: 12/1307 
X*   DOT IP Noc 1307 
13   CAS rtagastry NOJ 108-42-3 

1   LABEL 

or 
3 

«.   OBSERVULE CHARACTERISTICS 

4.1  Physical gate (a* i 
12  Ceton Cokxtaaa 
43  Odor: Uka benzene; charactahaoc aromatic 

5.   HEALTH HAZARDS 

Equipmarrt: Approvad caniatar or ajr-supptad mask: goggles or face «tHat* 

piasdc gjovaa and boots. 
SJ    Symptr» *>*mlr* &rpc«e« Varx» 

akin. If taken ado lungs, cauaaa savara coughing. dttreea. and rapidhf davalopmg pulmonary 
adama. II ingested, causaa nauaaa. vomiting, creme«, rrsacacha. and com«. Can ba fataL 

Kidney «nd Ivar damaga can occur. 
U    Treatment of Expoeura: INHALATION: ramova to fresh air efln*leter artificial respiration and 

oxygen a rarsarart cat a doctor. INGESTION: do NOT indues vomiting: can a doctor. EYES: 
Hush with wawr for «I least 15 rran. SKIN: wipa off. wash with «rjap end «alar. 

M    Threshold Lanfl Value: 100 pom 
U    Start TamrntalattonLlmrta: 300 ppm for 30 nan. 
U    TrjxkSty by kiuaoBon: Grada 3; LD.. - 50 to 500 mg/kg 
17    UMTozfctty: Kidney and Ker damaga. 
U    V«por (Oaa) Irritant Charectailstfci. Vapors cauaa a sight smarting of the ayaa or raspiralory 

system If praaant In high ooncantrabona. Tha affaa «lamporary. 
U    Uc^orS<^trrra»itCha.«clartatlca: Minimum hazard. U apfled on clothing and atowed to 

remain, may cauaa smarting and reddening of «a akin. 
5.10   Odor Thraahokt a05 ppm 
til   tOLH Value: 10,000 pmm 

C   FIRE HAZARDS 

Freeh Point S1*F C.C. 
narnmabta Umtta kl Akt 1.1%-6.8% 
Bra Extmoutarang AgarrbE Foam, dry 

chemical, or carbon rjoxkte 
Fire Ejrthguiahrng Agants Not to ba 

Uaed: Watar may ba ineffective. 
Special Haiarda of CombuaBon 

Products: Not partlnant 
U    Behavior at Ftre: Vapor la haavlar than a» 

and may traval considerable rjstanca to I 
sourca of ignition and flash back. 

(.7    Ignrodn Temperature: 670T 
U    Electrical Hazard: Oass I, Group 0 
U    Burning Rate: 5J mm/nan. 
6.10 Adtabatte Flame Temperature: 

Data not evsieMe 
1.11 Stofchtomatrtc Air to Fuel Ratio: 

Data not avaiabla 
a.12   Flama Temperature: Data not avaiabla 

IS 

7.   CHEMICAL rtEACTIVTrV 

7.1 Raactfvfty With Watar No raacoon 
7.2 RaacthrHy with Common Matariata: No 

reaction 
7J  StabHty During Transport Stable 
7.4   Neutralizing Aganta for Adda and 

Cauatka: Not partlnant 
7J   PiUyinsiUallon. Not partlnant 
7J   Inhrbftor of PuiymoiUaBon: 

Not partlnant 
7.7   Molar Redo (Raactant to 

Product): Data not avaiabla 
7J   Raacthrlty Group: 32 

1   WATER POLLUTION 

1.1   Aquatic Toxfdty: 
22 ppm/M ra/bluagl/TU/rraah watt 

U   Watartowf Tontcrty: Data not avsilahla 
U   Btologleal Oiygan Damand (BOD): 

0 t)/lb in 5 day« 
14   Food Chain CuncanUaltan Potarroat 

Data not avaiabla 

10.   HAZARD ASSESSMENT CODE 

(Saa Hazard Aaaaaamant Handbook) 

A-T-U 

1L   HAZARO CLASSIHCAT10NS 

11.1   Coda of Fadaraf Raguktboric 
Flammabla kauid 

1U   MAS Hazard Rating for Buk Watar 

Catagory Rating 
_  3 

Hulth 
Vapor Irritant— 
LkaadorSoidlrritant- 

Watar Pokrtion 
Human Toxicity— 
Aquatic Toacrty— 
AasthaSc Eflact— 

Raactivity 
Oo^arCtiarricais- 
Watar  
Saff Raaction- 

11J   HFPA Hazard Oaaalftcatlon: 
Catagory        Caaaltlcaoon 

Haalth Hazard (Blus)   2 
Flammability (Rad) .   3 
RaacSvrty (Ya»ow)   0 

1Z   PHYSICAL AND CHEMICAL PROPERTIES 

12.1     Phyalcal Stata at ire and 1 aim: 

1   SHIPP1NC INFORMATION 

1.1   Oradaa of Purtty: Rsssstch: MM%; 
Pur« »8.8%; Tachnical: gg.0% 

12   Storaga Tamparatura: Ambkmt 
U   Inatt Atmoaphara: No raquramant 
M   VantJng: Opan (flama arraatar) or 

rjraaaura^racuum 

12J MokKular Waight 108.16 

12J Boang "obit at 1 atrrc 
2B0.9,F - ISfLTC - «UK 

1^4 Fraazmg PoMt 
55J-F - 113*C - 256JK 

12J Crttjcal Tamparatura: 
64S.4-F - 343.0% - etrLTK 

12J Critical Praanaa: 
509.4 aim - 34.65 paa - 1510 
MN/m« 

12.7 Spacffle Gravity: 
0.681 at 20X (fcMd) 

12J Liquid Surfaoa Tanraorc 
28J rjynaa/cm - 0.0263 N/m at 20'C 

12J Liquid Watar Intarlactal Tanakm 
37.6 dynaa/em - 0.0378 N/m at 20*C 

12.10 Vapor (Gaa) Spacmc Gravity: 
Not partnant 

1111 Ratio of Spacmc Haata of Vapor (aaak 
1.071 

12.12 Latant Haat of Vaporfzatlon: 
150 Btu/b - 81 cal/g - 
3.4 X 10» JAg 

12.13 Haat of UntfjuaBon: -17Ä9 Btu/b - 
—0754.7 cal/g - —408.41 X 10* J/kg 

12.14 Haat of Dacorra^osrdon: Not partlnant 

12.15 Haat of SaaitJon: Not parbnant 

12.1« Haat of PulyiuaiUatlon. Not partnant 

1225 Haat of Fuakxe 37S3 cal/g 
122S Limiting Valua: Data not avaiabla 

1127 Raid Vapor Praaaura: 034 paia 

NOTES 

JANUARY 199: 



1 XLP 1                                                     p-XYLENE 

12.17 12.18 12.19 19.90                                                    ■ 
SATURATED LIQUID DENSITY LIQUID HEAT CAPACITY LIQUID THERMAL CONDUCTIVITY LIQUID VISCOSITY 

Temperature Pounds per cubic Temperature British thermal unit Temperature British thermal Temperature 
(degrees F) (degrees F) foot (degrees F) per pound-F (degrees F) unit-inch per hour- 

square foot-F 
Centipoise 

60 53.970 60 .412 60 .935 60 .678 
65 53.830 70 .418 65 .928 65 .654 
70 53.690 80 .424 70 .921 70 .631                          ^ 
75 53.550 90 .429 75 .914 75 .610                          I 
80 53.410 100 .435 80 .907 80 .590                           H 
85 53.270 110 .440 85 .900 85 .571 
90 53.140 120 .446 90 .892 90 .552 
95 53.000 130 .451 95 .885 95 .535                          M 

100 52.860 140     ■ — -7457 100 .878 100 .519                       m 
105 52.720 150 .462 105 .503                          ■ 
110 52.580 160 .468 110 .488 
115 52.440 170 .474 115 .474 
120 52.300 180 

190 
200 
210 
220 
230 
240 
250 
260 
270 
280 

.479 

.485 

.490 

.496 

.501 

.507 

.512 

.518 

.524 

.529 

.535 

120 .460                 m 

12.21 12.22 12.23 19 OA 
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY 

Temperature 
(degrees F) 

Pounds per 100 
pounds of water 

Temperature 
(degrees F) 

Pounds per square 
inch 

Temperature 
(degrees F) 

Pounds per cubic 
foot 

Temperature 
(degrees F) 

British thermal unit 
per pound-F 

I 60 .096 60 .00183 0 .246                           M 
N 70 .135 70 .00252 25 .259                           ■ 
S 80 .187 80 .00343 50 .272                           • 
O 90 .255 90 .00459 75 .285 
L 100 .343 100 .00607 100 .297                           _ 
U 110 .456 110 .00792 125 .309                           ■ 
B 120 .599 120 .01022 150 .321                           fl 
L 130 .777 130 .01303 175 .333                             ^ 
E 140 .998 140 .01646 200 .345 

150 1.270 150 .02059 225 .357                             m 
160 1.600 160 .02553 250 .368                             ■ 
170 1.998 170 .03138 275 .380                           m 
180 2.475 180 .03826 300 .391 
190 3.041 190 .04629 325 .402 
200 3.710 200 .05561 350 .413                           a| 
210 4.493 210 .06636 375 .424                             ■ 
220 5.407 220 .07867 400 .435                             W 
230 6.465 230 .09270 425 .445 
240 7.683 240 .10860 450 .456 
250 9.080 250 .12650 475 .466                m 
260 10.670 260 .14670 500 

525 
550 
575 

.476                            ■ 
' .486                             ■ 

.496 

.505 
600 .515 



SODIUM HYDROXIDE SHD 

Lya 

So« Mm or pMM   WIM 

9r*s and Itnn with «mar. 

OdorMo 

1 with aoid and duat Kaap poooia a 
ovaretodwig (InciudaiQ glovaa). 

Sloo (aacnarga rf ooaaaaa. 

Rra 

Exposure 

Water 
Pollution 

Not 
May cauaa Hra on contact with combuaUulaa. 
Rammabia gn may ba praduoad on contacta 

Waar njbbar uvuu»*ig (inducing gjowD. 
Root 
Cool 

CAUFCfl MEDICAL AID. 
DUST _ 
■fntaang to ayaa. noaa and threat 

M^rV to iraah Mr. 

K braathra at dtfflcuR. 
IF IN EYES. hold 

CUR. ova 
ayaaoaoi opan and Kuan wüh ptanty ol watar. 

SOUO 
Will mm aUn and ayaa. 
HaMJ < umllwaa. 

Fluan affactad araaa wan purity ol walar. 
IF IN EYES, hold ayatda opan and Kuan «nth 
IF SWALLOWED and victim * CONSCIOUS. I 

00 NOT INDUCE VOMITING. 

plann/ of water. 

Dangoraua to aquatic Wa in high eoncanvallona. 
tflta 

L   ntSWKE TO DrSCHARSE 

i wiiaiitf tuiiuaiya 
rictaocaaa 

Olaparaa and ftuah 

1   CHEMICAL DESIGNATIONS 

tl M! 
12 Fianaaa NaOH 
13 HO/UN Oaakjnawrc 10/1023 
14 DOT D NOJ 1023 
U CAS NigaWry Nu 1310-734 

z LABEL 
11 Caaagory: Comanw 
12 Ckaacfl 

1   OBSERVABLE CHARACTERISTICS 

4.1   Phyalcal Staat (aa aMuuad» SoM 
O   COMRWIMa 
41  Oder; OJoilm 

1   HEALTH HAZARDS 

(.1    Paraonal PiuHLd.a IipHriiiianr Ctanäcal aaMy gogglaK laoa aNakt mar or duat-typa 

12 »|ii«itli»i Falartng f pur« Saong oortoüia action on conlactad «aaiiaa INHALATION: 
dual may cauaa damaga to uppar raapralory net and lung «aa«. producing ton mild noaa 
Haw a» pnaumocaav INGESTION: aaiiara damaga to muoou 
Miiajaim or oarroration may occur. EYE CONTACT: produoaa a 

13 Tlaaimamottjqwaura: INHALATION: ramova Irom aapoaura: aupport laauaaOon: cat phyaMan. 
MGESTION: gjya ««Bar or mat taaavad by dkaa vinagar or Ml jucc do NOT MucavonMng. 
SKIN: waah Imniimlili «am larga quanta«» ol «Mar undar amargancy aaraty ahoaar whaa 
■amoving ofcxrang; conanua aaaniig until madfcal ha» amvaa; cat phydan. EYES: rnoala 
■wiiiilanlj w*n oopoua amouMa ol walar lor at laaat IS man ca* phiürian. 

14 ThraanaM Laval Vabac 2mg/m* 
LB    Short Tonn Inhalation UMNK Not partlTiant 
U    Taattaty by miirtan: 00% aoluaan) oral wot* UDu - S00 rng/kg 
U 

bum on start contact and is wry atMtoua to tfia ayaa. 
LtO   Odof Thrvahotd: Not [ 
111   DLHVaaja: 200mg/m» 

1 

i.   FIRE HAZARDS 

11 naah Pokrc Not «arnmaMa 
12 nammabra LaMta In AIR Not flammaM« 
13 Bra farongutanlng Auailla, Net partnam 
14 Bra ExttigutaNng Aganta Hot to ba 

Uaa* Not partinant 
15 Spaclal Haaarda a« Cainbuaaan 

ProductK Not partnant 
14    Bahavlor M Flra. Not partnant 
17    Ignition Tamparatura. Not DammaDla 
II PaeWeal Hasan* Not panmant 
13    Burning Rat«: Not nammabK 
110   AdMiarln Flam» Tanaiaialura: 

Oata not awaüaMa 
III auwTraornilrln Air ta Fual «ado; 

Data not avaMabia 
112   narr» Tamparatura: Data not avaüabla 

10.   HAZARO ASSESSMENT CODE 

{8oa HaxaWtl Aaaaaamont Handboott) 

ss 

11.1 

1U 

11J 

1L   HAZARD CLASSIFICATIONS 

Coda of fadaraf nagipwji1r>na: 
Corroarva matahai 

MAS Haxard Rating far BUM Watar 
Tranaportadon; Not latad 

NFPA Hazwd Claaalficatlon: 
Catagory         OaaaHVeatlen 

BAMMMtaiiry fPS^Tl                                 n 

7.1 

7.2 

7J 
7.4 

73 
7J 

7.7 

7J 

7.   CHEMICAL REACTIVTrY 

Rsacftvtty WMi WfltatR OaTnofVaw wtn 
•»•ration of mucfi tmX. may ataam and 
apiattar 

Raawttvtty with Common Uatartata: Whan 
wot. uOaOoinmat* tuen at aiumtnum, 
Hn, (aad, and anctoproduoa 
rtamrnabf« hydrogangaa. 

StebMty During Tranaport Stabla 
NautraMilng Aganta fof Acida and 

CaiaHkrr Fluah with watar, rtnaa with 
dauta acatie add 

Potymanxaoonc Not parttnant 
InhlMtor of PoiymarnadorE 

Not partinant 
Motar Batfc» (Tlaaclant to 

Product): Data not aiiaaahU 
PMactMty Qnw 5 

12. 

12.1 

12J 
113 
■OA 

123 
1U 
12J 

111 
IIS 

12.10 

1Z11 

12.12 

1113 
12.14 
12.15 
12.11 
1123 
1124 
1127 

PHYSICAL AND CHEMICAL PROPERTIES 

Physical1 Ststa at 15*C and 1 atnc 
Solid 

laomcular Waight 40.00 
BoWng Point at 1 atnc Van/ high 
PnMadng Point 

«04-F - 3irC - 501 *K 

11 

12 
13 

14 

t WATER roLumoN 

Afljuabc Tujudty: 
12S ppm/M hr/moaquao 
aah/TU/traan 
160 ppm/23 IY/oyaiara/lalhal/aall 
«vatar 

Watartoat TosHHy: Data not avalahU 
MowglcaB Oxygan Oamand (BOOF 

Nona 

Cittteaf TampanMunK Not partinant 
Cflflcat1 Praaourac Not parttnant 
BCaa^ua4aV^a A^aiaBa^ladB apBMcniB uiavny. 

2.13 at 20X (aoW) 
Ugutd Surtaoa Tanaions: Not partnant 
Liquid ¥tetar Intarlacad Tanatem 

Not partinant 
Vapor (Oaa)Spac«to Gravity:                   \ 

Not partnant 
Ratio or gpacinc Haata of Vapor (Oaa): 

Not partnart 
^atant Haat of Vaportsatton! 

Not partinant 
Haat ol Combuatlon: Not partnant 
Haat of OaoompoaMOK Not partnant 
Haat of Solution: Not partnant 
Haat of PofymartisQonc Not partnant 
Haat a« Fuakm Sao cal/g 
Umrong Valua: Data not naiahla 

11 

12 
13 
14 

1   SHimNS INFORMATION 

Oradaa <a Purity: Tacrncal flakaa: USP 

Sloraga TamparatufK Ambiant 
mart Atmoapharas No faqurantant 
Vanttng: Opan 

Raid Vapor Pmauia. Data not aviJaMi 

NOTES 

JANUARY 199 



12.17 
SATURATED LIQUID DENSITY 

Temperature 
(degrees F) 

Pounds per cubic 
foot 

N 
0 
T 

P 
E 
R 
T 
I 

N 
E 
N 
T 

12.18 
LIQUID HEAT CAPACITY 

Temperature 
(degrees F) 

British thermal 
unit per pound-F 

N 
O 
T 

P 
E 
R 
T 
I 

N 
E 
N 
T 

12.19 
LIQUID THERMAL CONDUCTIVITY 

Temperature 
(degrees F) 

British thermal 
unit-inch per hour- 

square foot-F 

1230 
LIQUID VISCOSITY 

Temperature 
(degrees F) 

N 
O 
T 

P 
E 
R 
T 
I 

N 
E 
N 
T 

Centipoise 

N 
O 
T 

P 
E 
R 
T 
I 

N 
E 
N 
T 

1&21 
SOLUBILITY IN WATER 

Temperature 
(degrees F) 

34 
36 
36 
40 
42 
44 
46 
48 
50 
52 

'54 
56 
58 
60 
62 
64 
66 
68 
70 
72 
74 
76 
78 
80 
82 
84 

Pounds per 100 
pounds of water 

44.810 
47.660 
50.500 
53.350 
56.190 
59.040 
61.880 
64.719 
67.570 
70.410 
73.259 
76.099 
78.950 
81.790 
84.639 
87.480 
90.320 
93.169 
96.009 
98.860 

101-30 
104-00 
107.400 
110.200 
113.099 
115.900 

1JL22 
SATURATED VAPOR PRESSURE 

Temperature 
(degrees F) 

Pounds per 
square inch 

N 
O 
T 

P 
E 
R 
T 
I 
N 
E 
N 
T 

1Z23 
SATURATED VAPOR DENSITY 

Temperature 
(degrees F) 

Pounds per cubic 
foot 

N 
O 
T 

P 
E. 
R 
T 
I 
N 
E 
N 
T 

1&24 
IDEAL GAS HEAT CAPACITY 

Terr^erature 
(degrees F) 

British thermal unit 
per pound-F 

N 
0 
T 

P 
E 
R 
T 
I 
N 
E 
N 
T 



TRICHLOROFLUOROMETHANE TCF 

Common Synonyms 

F-ii:Freon 11 
Genetron 11 
Arcton9 
Iscacn 11: EsWmon 11 
Frigwi 11 
lection 11: Ucon 11 

Liquid                           Cokxless                      Odorless 

Sinks in water. Harmful vapor ia produced. Boiling point 
• 75-F. 

Slop ooeharoe if possible. Keep peopla «way. 
Avord contao with dqud. 
Isolate and remove aacnarged material. 
Notify local haalth and poOuton control agencies. 

Fire 

Not flammable. 
POISONOUS GASES MAY BE PRODUCED IN FIRE 

Wear goggtea and aetf-comained breathing apparatus. 

Exposure 

CALL FOR MEDICAL AID. 

VAPOR 
If inhaled, wiB cauaa doziness or drfftcurt breathing. 

Move to freah air. 
If breathing haa stopped, give artificial respiration. 
If breathing is difficult, grve oxygen. 

LIQUID 
Not harmful. 

Water 
Pollution 

Not harmful to aquatic ite. 
May be dangerous if it enters water intakes. 

Notify local hearth and vrifcttfe otficiars. 
Notify operatora of nearby water intakea. 

L   RESPONSE TO DISCHARGE 

(Saa Raaponaa Malhnila Handbook) 

Should bo tantovod 
Chemical and physical treatment 

2.   IABEL 

11 Category: None 
12 Claee: Not pertinent 

1   CHEMICAL DESIGNATIONS 

11 CO CompatJbWy Claaa: Not Mad 
12 Formula: CFCU 
13 MO/UN Deetgnation: Not ialad 
14 DOT 10 NOJ Data not available 
15 CAS Regjetry Noj 75-S9-4 

4.   OBSERVABLE CHARACTERISTICS 

4.1   Physical Stale (aa «rapped): Liquid 
44  Color Cotorieaa 
4J  Odor Ctfortaea; weak cfferinatad aolvent 

S.   HEALTH HAZARDS 

S.1    Peroonal Protective Equlpmenti Air Rno respirator; njbbar gtovee; fflonogoggiee 
12 Syniptonta Foflowing Expoaura: BnMthing eoncorrtratfona approaching 10% In air wi cauaa 

dbsjnoee and drowiinaaa. Contact with tissuoc may cauaa huslbllo. 
13 Treatment of Finnoim». INHALATION: remove victim to norvorjntarranatad area and apply 

artificial raopiralfon if tseothlng haa atopped; cal a phyaidan irnmedartafy; oxygen WujJaoon may 
be utibed. SKIN: if frostbite haa occurred, fkah are» win warm water. 

14 ThreehoM LMt Value: 1000 pom 
15 Short Term Inhalation Urarla: Data not available 
M    TojrJdty by Ingestion: Data not avaiable 
17    Late Toxtdty: Data not avaiable 
U    Vapor (Oaa) Intrant Charactecfadca. Non-WtaSng 
1*    Liquid or Sold Intrant Cherectortetics: May cauaa frostbit«. 
110 Odor Thrweholft Data not avaiable 
111 rOLHVafua: Data not avaiable 

6.   FIRE HAZARDS 10.   HAZARD ASSESSMENT CODE 

11    Ffaeh Point: Not flammable (See Hazard Aeseasmant Handbook) 

12    Flammable Um«« In Am Not tlarnmabla A-C+J 
«J    Fire Extinguishing Agentr Not pertinent 
14 Fir» BrtfnguWikig Agenta Not fa be 

Ueerb Not pertinent 
15 Special Hazarda of Cotnbuetfon 

PiouuctE Produces VTltunQ sno toxic 
products whon hooted to dccornpoartion 
tarnperaturee. 

M     Behavtorln Ffco: htot pertinent 
«.7     Ignition Temperature: Not ftanwnaWe 
6J     Electrical Hazard: Not pertinent 
Iw9    Burning Rat« Not flammable 

11.1 

11.2 

11J 

1L   HAZARD CLASSIFICATIONS 

Code of Federal Regulation«: 
Not Hated 

HAS Hazard Rating for Bulk Water 
Tranaportatiorc Data not available 

NFPA Hazard Ctaaamcation: 
Data not available 

«.10   Adtabettc Rama Temperature. 
Data not available 

«.11   Stoiehfomatrfe Ak to FIMI RatkK 
Data not avaUbta 

6.12   Flam« Temperature: Data not available 

7.   CHEMICAL REACDVnY 

7.1   Reactivity With Water. No »action 
7.2   Reactivity wrtii Common Material« No 

raacbon 
7J   StaMUty During Traneport: Stabla 
7.4   Nautrattilng Agant» for Adda and 

Cauatfca: Not pertinent 
7.5   Poly met ti t tton ■ Not pertinent 

Not partlnant 
7.7   Molar Ratio (Reactant to 

Product): Data not avaiable 
7 J   Reactivity Group: Data not available 

12. PHYSICAL AND CHEMICAL PROPERTIES 

Ill Ptryelcal State at trC and 1 arm: 
Data not avariable 

112 Molecular Welgnt Data not available 
113 Bolting Point at 1 atm: Data not available    •■ 

i.   WATER POLLUTION 

11   Aquatic Toxtdty: 

12 Waterfowl Toxtdty: None 
13 Biological Oxygen Pemend (BOD): 

14   Food Chain Concentration Potentfafc 

9.   SHIPPING INFORMATION 

11 Grade» of Purity: Technical 
12 Storage Temperature: Ambient 
13 Inert Abnoephere: No requirement 
14 Venting: Safety reeef 

114 Freezing Pome Data not available 
115 Critical Temperature: Data not available 
IIS    Critical Pressure: Data not available 
117    Specific Gravity: Data not available 
lit    Uqurd Surface Tension: Data not available 
lit    UqukJ Water Interfadal Tension: 

Data not available 
1110 Vapor (Gee) Specific Gravity: 

Data not available 
1111 Ratio of Spedflc Heata of Vapor (Caa* 

Data not avaxable 
1112 üMerrt Heat of Vaporization: 

Data not available 
1113 Heat of Combuetion: Data not available 
1114 Heat of Docompooltion: Not pertinent 
1115 Heet of Solution: Not pertinent 
12.1«   Heat of PotymeftutJoit Not pertinent 
112S   Heat of Fusion: Data not evasabie 
112S   Limiting Value: Data not available 
1127   Raid Vapor Preaaura: Data not available 
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12.17 
SATURATED LIQUID DENSITY 

12.18 
LIQUID HEAT CAPACITY 

12.19 
LIQUID THERMAL CONDUCTIVITY 

12.20 
LIQUID VISCOSITY 

Temperature 
(degrees F) 

Pounds per cubic 
foot 

Temperature 
(degrees F) 

British thermal unit 
per pound-F 

Temperature 
(degrees F) 

British thermal 
unit-inch per hour- 

square foot-F 

Temperature 
(degrees F) Centipoise 

—35 100.200 —140 .189 N N 
—30 99.809 —120 .191 O O 
—25 99.459 —100 .193 T T 
—20 99.110 —80 .196 
—15 98.770 —60 .198 P P 
—10 98.419 —40 .200 E E ■ 

—5 98.070 —20 .202 R R 
0 97.730 0 -.294 -• T T 
5 97.379 20 .207 1 I 

10 97.030 40 .209 N N 
15 96.690 60 .211 E E 
20 96.339 ao .213 N N 
25 95.990 100 .216 T T 
30 95.650 120 .218 
35 95.299 140 .220 
40 94.950 160 .222 
45 94.610 
50 94.259 
55 93.910 
60 93.570 
65 93.219 
70 92.870 
75 92.520 
80 92.179 
85 91.830 
90 91.480 

12J1 
SOLUBILITY IN WATER 

12.22 
SATURATED VAPOR PRESSURE 

12.23 
SATURATED VAPOR DENSITY 

12.24 
IDEAL GAS HEAT CAPACITY 

Temperature 
(degrees F) 

Pounds per 100 
pounds of water 

Temperature 
(degrees R 

Pounds per square 
inch 

Temperature 
(degrees F) 

Pounds per cubic 
foot 

Temperature 
(degrees F) 

British thermal unit 
per pound-F 
(estimate) 

77.02 .110 —50 .560 —50 .01749 30 .127 
—40 .780 —40 .02381 35 .127 
—30 1.072 —30 .0-5193 40 .127 
—20 1.451 —20 X   '23 45 .127 
—10 1.937 —10 x:.;:i4 50 .127 

0 Z554 0 .07113 55 .127 
10 3.329 10 .09072 60 .127 
20 4.291 20 .11450 65 .127 
30 5.473 30 .14310 70 .127 
40 6.914 40 .17710 75 .127 
50 8.655 50 .21740 80 .127 
60 10.740 60 .26450 85 .127 
70 13.220 70 .31950 90 .127 
80 16.150 80 .38300 95 .127 
90 19.580 90 .45600 100 .127 

100 23.580 100 .53930 105 .127 
110 28.210 110 .63390 110 . .127 
120 33.550 120 .74080 115 

120 
125 
130 
135 
140 
145 
150 
155 

.12- 

.12 

.1? 

.127 

.127 

.127 

.127 

.127 

.127 



TOLUENE TOL 

Common Synonym« 

Toluol 

Methylbenzol 

Watery Bqud Pleasant odor 

Holts on water. Flammable, irritating vrnpor ü produced. 

Stop diMnaroe it possible. Keep people «way. 
Shut of! ignition sources and call tint daoanmant 
Stay upwind and use water «pray to "knock down" vapor. 
Avoid contact wnfi liquid and vapor. 
laolate and remove discharged material. 
Notify local health and pollution control sgenoes. 

Fire 

Exposure 

Water 
Pollution 

FLAMMABLE. 
Flashback along vapor traa may occur. 
Vapor may explode if ignitad in an andosad area. 
Wear goggles and self-contained breathing apparatus. 
Extinguisn with dry chemical, foam." or carbon dioxide. 
Water may be ineffective on fire. 
Cool exposed containers with water. 

CALL FOR MEDICAL AID. 

VAPOR 
Irritating to eyes, nose and throat 
If kihaled. will cause nausea, vomiting, headache, dizziness. 

difficult breathing, or loss ol consciousness. 
Move to fresh air. 
If breathing has stopped, give artificial respiration. 
If breathing difficult give oxygen. 

UOUIO 
Irritating to skin and eyes. 
If swallowed, wü cause nausea, vomiting or toes of consciousness. 
Remove contaminated clothing and shoes. 
Rush affected areas with plenty of water. 
IF IN EYES, hold eyelids open and flush with plenty of water. 
IF SWALLOWED and victim is CONSCIOUS, have victim drink water 

DO NOT INDUCE VOMITING. 

Dangerous to aquatic He in high concentrations. 
Fouling to shoreline. 
May be dangerous rt It entern water intake«. 
Notify local hearth and wddlrla offioala. 
Notify operator« of nearby water intakes. 

L   RESPONSE TO DISCHARGE 

Issue wsrrsng-Hgh flammaWty 
Evacuate area 

1   CHEMICAL DESIGNATIONS 

3.1   CO CompetMrh/ CUM«: Aromatic 
Hydrocarbon 

JJ   Formula: CH.CH. 
U   WO/UN Deetgnatlon: 32/1294 
X*   DOT ID Neu 1294 
U   CAS Registry Noj 10888J 

I   LABa 
2.1   Category: Flammable iqud 

4.   OBSERVABLE CHARACTERISTICS 

4.1   Physical State (aa shipped): Liquid 
«J  Colon Colorless 
4J  Odon Pungent aromatic benzene-tke; 

dstJnct pleasant 

&   HEALTH HAZAROS 

Personal Protective Eoutpment Ak-supc*ed mask: goggles or face shield: plastic gloves. 
Symptom« Following Exposure: Vapors imtate «yea and upper respiratory trace cause 

drzbnees. headache, anesthesia, respiratory arrest Liquid irritate» eyes and causa« drying of 
■Ma It aspirated, causes coughing, gagging, «stress, and n*>d* develops pukwxisry edema. 
K tngeaud causes vomiting, griping, davrhae, depreeeed ««pillion. 

Treatment ol Espooure: INHALATION: remove to fresh air, give artificial r««pir«llon and oxygen 
II needed: cal a doctor. INGESTION: do NOT induce vomiting: call a doctor. EYES: flush with 
water for at least 15 mm. SKIN: wipe off. wash with soap «nd wear. 

Threehotd Umft Value: 100 pom 
Short Term translation Untta: 800 ppm for 30 min. 
Toxldty by Ingestion: Grad« 2: LD.. - OJ to 5 g/kg 
Late Toxldty: Kidney and Iver damage may foeow inoestion 
Vapor (Oaa) Irritant Cheiactertsuc«: Vapors cause a sight «marling of the eye« or respiratory 

system if present kl high concent-alions. The effect la temporary. 
SoM Irritant ChaiacteileUc«: MHmum hazard. If spilled on dothing snd «towedto 

remain, may cause smarting and reddening ol me akin. 
5.10 Odor Threshold: 0.17 ppm 
8.11 KUHVatua: 2.000 ppm 

U    UquMor! 

6.   FIRE HAZARDS 10.   HAZARD ASSESSMENT CODE 

(.1 Flash Point 40T C.C.; 55T O.C (See Haxard Assessment Handbook) 

«J Flammable Umft« kl Ah 1.27%-7% A-T-U 
u Ftt» &rtingtdsrilng Agents: Carbon rjoxide 

or dry chemicaJ for small Ikes, ordinary 
foam for large fires. 

6.4 Fire Extinguishing Agents Not to be 
Used: Water may be ineffective 

11.   HAZARD CLASSIFICATIONS 

15 Special Hazard« of r^rrtoaroon 11.1 Code of Federal Regulations: 

6.8 
Products: Not pertinent 

Behavior In Fke: Vapor is heavier than air 
and may travel a rjonsiderable dbjtanee to 

1U 
Flammable Koud 

MAS Haxard Rating for Bust Water 

Category                      Rating 
Rnt                                              3 

«.7 
a source of ignition and Hash back. 

Ignition Temperature: 997"F 
U 
U 
«.10 

Electrical Hazard: Oats L Group 0 
Burning Rate: 5.7 mm/min. 
Adtabatic Flame Temperature: 

Data not available 
Water Pokition 

Human Toxicity 1 

(Continued) Aquatic Toxtety.    3 
Aesthetic Effect 2 

Reactivity 7. CHEMICAL REAcnvrrr 
7.1 
7.2 

ReactJvtty with Waten No reaction 
ReactMty with Common Materials: No 

Self Reaction    0 
NFPA Haxard QsesmesdOK 

7J Stability During Transport Stab« 

7.4 Neutralising Agents for Adda and 
Health Hazard (Bkai)  2 

7.5 

CauetJo: Not pertinent 
Polymerisation: Not pertinent 

Flammabifity (Red)    3 

7.6 Inhibitor of PoJymerbBtfon: 
Not pertinent 

7.7 Motor Ratio (Reectant to 
Product): Data not available 

7J Reactivity Group: 32 

12. PHYSICAL AND CHEMICAL PROPERTIES 

12.1 Physical Stats at 15*C and 1 aim: 
Liquid 

122 Molecular Weight 92.14 

12J Boiling Point at 1 arm: 
231.VF - 110.6-C - 383.8-K 

12.4 ■*■ a a ■!■■ m   flilLsl 

—139-F - —9M*C - 178-2'K 
1   WATER POLLUTION 12J Critical Temperature: 

(.1 Aquattc Toxkrty: 605.4T - 318fTC - 591.rK 

1180 mg/l/88 rir/sunflsh/TU/fresh 128 Critical Prsssiae: 

water 598.1 psia - 40-55 «tin - 4.108 

82 Waterfowl Toxldty: Data not available MN/m> 

SJ Biological Oxygen Demand (BOD): 12.7 Specific Grsvrty: 
0%, 5 days; 38% (thsor). 8 days 0.867 at 20-C (Iquid)                                  < 

1.4 Food Chain Cmicentistton Patentee 12J Liquid Surface Tension:                            j 

Nona 29.0 dynes/cm - 0.0290 N/m at 20'C    j 
12J Liquid Water Inlerfadal Tanelon:                > 

38.1 dynes/cm - 0.0361 N/m «t 25*C    . 
12.10 Vapor (Gaa) Specific Gravity: 

Notpertinent 
12.11 Ratio of Specific Heeta of Vapor (On*    I 

1.089                                                           i 
12.12 Latent Heat of Vaportxatton:                     j 

155 Btu/B) - 88.1 cal/g -                    j 

12.13 
3.61 X 10' J/kg                                   ! 

1   SHIPPING INFORMATION 
Heat of Combuatton: —17.430 Btu/*>          j 

- —9886 cal/g - —405.5 X 10» J/kg    j 
9.1 Grade« of Purity: R«as«ich. reagent 1Z14 Heat of Docomcceroon: Not pertinerit         j 

rrtrstion-aJI «9.8 + %; Industrial: 1Z15 Heat of Sokroorc Not pertinent                  I 
contains 84 + %. with 5% xylene and 12.16 Heat of Puryiiioiliaaon. Not pertinent         j 
small amount« of benzene and 12J5 Hut of Fusion: 17.17 cal/g                         | 
nonaromabc rryrjroeerbons; 80/120: 1228 Limiting Value: Dels not available               ! 
laea pure than indusvisL 12J7 ReW Vapor Pressure: 1.1 psia                   j 

•J Storage Temperature: Ambient i 
»J Inert Atmoaphere: No requiramarit i 

t-4 Venting: Open (flame «rreeter) or 
rjressure-vacuum i 

1 

i 
i 

(.   nREHAU LRDS (Continued)                                                 j 

(.12   Flame Temperature: Data not «vsilable ! 
i 
i 
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12.17 
SATURATED LIQUID DENSITY 

12.18 
LIQUID HEAT CAPACITY 

12.19 
LIQUID THERMAL CONDUCTIVITY 

12.20 
LIQUID VISCOSITY 

Temperature 
(degrees F) 

Pounds per cubic 
foot 

Temperature 
(degrees F) 

British thermal unit 
per pound-F 

Temperature 
(degrees F) 

British thermal 
unit-inch per hour- 

square foot-F 

Temperature 
(degrees F) Centipoise 

—30 
—20      ' 
—10 

0 
10 
20 
30 
40 
50 
60 
70 
80 
90 

100 
110 
120 

57.180 
56.870 
56.550 
56.240 
55.930 
55.620 
55.310 
54.990 
54.680 
54.370 
54.060 
53.750 
53.430 
53.120 
52.810 
52.500 

0 
5 

10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 
85 
90 
95 

100 
105 
110 
115 
120 
125 

.396 

.397 

.399 

.400 

.402 

.403 

.404 

.406 
- .407 

.409 

.410 

.411 

.413 

.414 

.415 

.417 

.418 

.420 

.421 

.422 

.424 

.425 

.427 

.428 

.429 

.431 

0 
10 
20 
30 
40 
50 
60 
70 
80 
90 

100 
110 
120 
130 
140 
150 
160 
170 
180 
190 
200 
210 

1.026 
1.015 
1.005 
.994 
.983 
.972 
.962 
.951 
.940 
.929 
.919 
.908 
.897 
.886 
.876 
.865 
.854 
.843 
.833 
.822 
.811 
.800 

0 
5 

10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 
85 
90 
95 

100 

1.024 
.978 
.935 
.894 
.857 
.821 
.788 
.757 
.727 
.700 
.673 
.649 
.625 
.603 
.582 
.562 
.544 
.526 
.509 
.493 
.477 

12J1 
SOLUBILITY IN WATE^ 

12.22 
SATURATED VAPOR PRESSURE 

12.23 
SATURATED VAPOR DENSITY 

12.24 
IDEAL GAS HEAT CAPACITY 

Temperature 
(degrees F) 

Pounds per 100 
pounds of water 

Temperature 
(degrees F) 

Pounds per square 
inch 

Temperature 
(degrees F) 

Pounds per cubic 
foot 

Temperature 
(degrees F) 

British thermal unit 
per pound-F 

68.02 .050 0 .038 0 .00070 0 .228 
10 .057 10 .00103 25 .241 
20 .084 20 .00150 50 .255 
30 .121 30 .00212 75 .268 
40 .172 40 .00296 100 .281 
50 .241 50 .00405 125 .294 
60 .331 60 .00547 150 .306 
70 .449 70 .00727 175 .319 
80 .600 80 .00954 200 .£' 
90 .792 90 .01237 225 .'.'-: 

100 1.033 100 .01584 250 .355 
110 1.332 110 .02007 275 .367 
120 1.700 120 .02518 300 .378 
130 2.148 130 .03127 325 .389 
140 2.690 140 .03850 350 .400 
150 3.338 150 .04700 375 .411 
160 4.109 160 .05691 400 .422 
170 5.018 170 .06840 425 .432 
180 6.083 180 .08162 450 .443 
190 7.323 190 .09675 475 .453 
200 8.758 200 .11400 500 .462 
210 10.410 210 .13340 525 

550 
575 
600 

.''~2 

.491 

.500 



STYRENE STY 

Common Synonym« 

Styral 
vlriyfoenzeno 
PI leiiy lathy lane 
Slyioleno 

Watery iquid Cdorteae to »ght Sweat plaatant odor 

Floate on «»tor. Flammabl«. »mating vapor ü produced. 

Avoid contact wilh Mud and vapor. Keep people My.. 
Wear chemical protective Kit with sslt-contained breathing apparatus. 
Stop discharge it possible. 
Cas fx* deoartment. 
Isolate and remove dachargad matanaL 
Notify local health and pollution control agenoee. 

Fire 

Exposure 

Water 
Pollution 

FLAMMABLE 
CONTAINERS MAY EXPLODE IN FIRE. 
Flashback along vapor trel may occur. 
Vapor may explode if ignitad n an andoaad sree. 
Waar ehamical prelective suit wilh a«*-coUajnad breejhioo, apparatus 
Combat «rat from safa dotanea or protected location. 
extinguish with dry chamcat foam, or carbon dtaode. 
Watar may ba ineffective on fas. 
Cool exposed oontainars with watar. 

CALL FOR MEDICAL AID. 

VAPOR 
Irritating to «yes. noaa and throat   
If inhaled, aal cauaa ainnaas or loaa of eonaoouanaaa. 

Mova to fraab air. . 
If brearhing has stopped, gjve artrtaal raaprabon. 
If braathmg is difficult, gwa oxygon. 

UOUID 
Wl burn skin snd eyee. 
Harnifut if swalkwad. 
Ramova comarninated clothing and shoes. 
Rush affected areas with plenty of water.   
IF IN EYES, hold eyelids open and flush with plenty of water 
IF SWALLOWED and victim is CONSCIOUS, have victim dnnk « 

or max. 
DO NOT INDUCE VOMITING. 

HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS. 
Fouling to shoreine. 
May be dangerous i it enters watar makes. 

Notify local health and wüdllfe officials. 
Notify operators of nearby watar «takes 

L   RESPONSE TO DISCHAR6E 

(See Reeponee Methode Handbook) 

laaue wonxng-air uxilaminant 
Mechanical oomainrnent 
Should ba removed 
Chemical and physical treetment 

J.   CHEMICAL DESISNATIONS 

2,1 CO Compatfea»y Oaaa: Oledn 
J4 fvm*K C»H»CH-CH. 
34 mO/UH Deetgnailon: 34/2055 
14 DOTIONU2055 
U CAS Raokttry Nou 100-42-5 

1   LABa 
11   Category: Ftammaok» iqukl 
24  Cujee:3 

4.   OBSERVABU CHARACTERISTICS 

4.1   Phyatcal State (as «Moped): Liquid 
44  Colon Cotafeai 
44  Odor Sweet at low concentrator»; 

JiaiecarUoc pungent; «harp; 

1   HEALTH HAZARDS 

Protective Equipment Ak-euppeed mask or approved arteten lubber or plastic 

gloves: boots; goggles or face ahiekL   
«4    Symptome Fooowtng Exposure: Moderate irritation of «yea and akh. Hgh vapor ujnwnHltons 

cauaa uUuneai, OTunkoness, and atieitheaii   
U    Treetment of Eipoeura: INHALATION: remove to treah air; keep w«rm «nd ouxrs uae artificial 

raepnUon ü needed. INGESTION: do NOT induce \iorr«»r« ca« prn^ician: nolmo« antldo». 
SKIN OR EYE CONTACT: flush with plenty of water; for ayaa gat medeal attention. 

14    TTtreehokt Urnrt Valua: 50ppm 
U     Short T«rm InhaaatkM UmRs: 100 pom for 30 min. 
U    TosJefty by Ingeetton: Grade 2: LOi. - 0JS to 5 g/kg 
S.7    Uta Toafctty: Data not «laiatli 
U    Vapor (Qaa) Irrttant CliaiaUeiloUcs. Vapors cauaa moderate irritation such that personnel wi 

kid ragh conoantrabona unpleaaant The affect la temporary. 
U    Uquld or Sowd Irritant qiaiaclertetlce: Cauaes smarting of the akin «nd first-degree oumo on 

«hort exposure; may cauaa aacondary buma on long exposure. 

L10  Odor Threahokt 0.148 pom 
HI   BLH Value: 5.000 pom 

S.   nRE HAZARDS 

6.1     Flaah Pout 93-F O.C.; S8-F CC. 
64     Flammable Umtts In Aln t.1%-6.1« 
64     Fire Extinguishing Agents: Watar fog., 

foam, carbon oloxida. or dry chemical 
6.4     Fire Extinguishing Agents Not to be 

Used: Watar may be Ineffective. 
64    Special Hazards of Combustion 

Products: Not pertinent 
M    Behavior In Fire: Vapor ia heavier than sir 

and may travel considerable distance to a 
source of ignition and flash back. At 
elevated temperstures such aa m fire 
conottions. polymerization may take place 
which may lead to container explosion. 

6.7    Ignition Temperature: 914*F 
64    Electrical Hazard: Class I. Group D 
64    Burning Rste: 52 mm/nan. 
6.10   Adlabattc Flame Temperature: 

Data not «vaiable 
tConSnutd} 

7.   CHEMICAL REACTIVITY 

7.1   Reactivity WHh Waten No reaction 
74   Reecttvlty with Common Material«: No 

74   StabWty During Transport Stable 
7.4 Neutralizing Agents for Adds «nd 

Caustics: Not pertinent 

7.5 Polymerisation: May occur If heated 
abova 150'F. Can cauaa rupture of 
container. Metal salts, peroxides, and 
strong acids may also cauaa 
polymerization. 

Inhibitor of PottineiHatton. Toraary- 
butytcatechoi, 10-15 ppm 

Molar Ratio (Reactant to 
Product): Data not avalabla 

Reactivity Group: 30 

7.6 

7.7 

74 

L  WATER roaunoN 
s.1   AquatJe ToUctty: 

22 ppm/86 hr/bkiega/TU/fresh watar 
84   Water!owl ToUctty: Dsta not «valable 
64   Biological Oxygen Demand (BOO): 

18% Ithaor.). 412 days 
6.4   Food Cham Cuncetnisbun Potential: 

10.   HAZARD ASSESSMENT CODE 

(See Hazard Aaeeeement Handbook) 

A-T-OZ 

9.   SHIPPING INFORMATION 

s.1 Grades of Purity: 69J+* 
612 Storage Temperature: Ambient 
613 IfMrt Atmosphere: No requirement 
6.4 Venttng: Open (flame arrester) 

1L   HAZARD CLASSIFICATIONS 

11.1   Code of Federal Reoukrdone: 
Flammable fiquxf 

11J   MAS Hazard Rating for Buk Water 
Transportation: 

Category Rating 

Fire- 
Health 

Vapor Irritant  
Uqud or Solid Irritant- 
Poisons. 

Wster Position 
Humsn Toxicrty  
Aquatic Toxicily  
Aesthetic Effect  

Reactivity 
Other Chemicsls _ 
Wsttjr  
Self Reaction- 

11J   NFPA Hazard Oaaarflcation: 
Category CUaemeaBon 

Health Hazard (Sma)    2 
Flammability (Red) —   3 
Reactivity (Yellow)    2 

12.   PHYSICAL AND CHEMICAL PROPERTIES 

12.1    Phyaleal State at ire and 1 atm 
Liquid 

124    Molecular Weight 104.15 
12J    Bomng Point at 1 atnc 

293.4-F - 1454X - 418.4'K 
12.4    Freezing Point 

—23.1-F - -30.ITC - 2428'K 
124    CrWcsl Tamperatura: 

703"F - 37TC - 848"K 
12.6 Crmeal Preeeura: 

580 psia - 39.48 arm - 4.00 MN/m* 
12.7 Speem« Gravity: 

0.908 at 20-C (SouM) 
124     Uquld Surface Tension: 

32.14 dynes/cm - 0.03214 N/m St 

«•C 
124     Uquld Watar Intarfaclal Tension: 

35.48 dynes/em - 0.03548 N/m St 
19-C 

12.10 Vapor (Gee) Spedfle Gravity: 
Not pertinent 

12.11 Ratio of Specrne Heats of Vapor (Geek 
1.074 

12.12 UtaM Heet of Vaporization: 
158 Btu/tb - 88.8 cal/g - 
3.63 X 10» J/kg 

12."13   I4aat of Combuatlorc Not pertinent 
12.14 Heat of Decornpoettfon: Not pertinent 
12.15 Heet of Sohraon: Not paronant 
12.16 Heat of Polymer UsUon. —277 Btu/lb 

- —154 cal/g - —8.45 X 10> J/kg 
1245 Heat of Fuaton: Data not avaaable 
1246 Urnrang Value: Data not avalabla 
1247 Retd Vapor Preeeura: 047 paia 

t   RRE HAZARDS (Confinuetl) 

6.11 Stokhlometrlc Air to Fuel RatkK Data not available 
8.12 Flame Tamperature: Data not avalabla 
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12.17 
SATURATED LIQUID DENSITY 

Temperature 
(degrees F) 

40 
SO 
60 
70 
80 
90 

100 
110 
120 
130 
140 
150 
160 
170 
180 
190 
200 
210 

Pounds per cubic 
foot 

12.18 
LIQUID HEAT CAPACITY 

57.430 
57.120 
56.800 
56.490 
56.180 
55.870 
55.560 
55.240 
54.930 
54.620 
54.310 
54.000 
53.680 
53.370 
53.060 
52.750 
52.430 
52.120 

Temperature 
(degrees F) 

0 
5 

10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 
85 
90 
95 

100 
105 
110 
115 
120 

British thermal unit 
per pound-F 

.389 

.391 

.393 

.395 

.397 

.399 

.401 

.403 
~405 

.407 

.409 

.411 

.413 

.415 

.417 

.415 

.421 

.423 

.424 

.426 

.426 

.430 

.432 

.434 

.436 

12.19 
LIQUID THERMAL CONDUCTIVITY 

Temperature 
(degrees F) 

British thermal 
unit-inch per hour- 

square foot-F 

12.20 
LIQUID VISCOSITY 

15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 
85 
90 
95 

100 
105 
110 
115 
120 

1.087 
1.080 
1.074 
1.067 
1.060 
1.054 
1.047 
1.040 
1.033 
1.027 
1.020 
1.013 
1.006 
1.000 
.993 
.986 
.980 
.973 
.966 
.959 
.953 
.946 

Temperature 
(degrees F) 

40 
50 
60 
70 
80 
90 

100 
110 
120 
130 
140 
150 
160 
170 
180 
190 
200 
210 

Centipoise 

.950 

.872 

.803 

.742 

.688 

.639 

.595 

.556 

.521 

.488 

.459 

.433 

.408 

.386 

.366 

.347 

.330 

.314 

12.21 
SOLUBILITY IN WATER 

Temperature 
(degrees F) 

68.02 

Pounds per 100 
pounds of water 

.300 

12.22 
SATURATED VAPOR PRESSURE 

Temperature 
(degrees F) 

40 
50 
60 
70 
80 
90 
100 
110 
120 
130 
140 
150 
160 
170 
180 
190 
200 
210 
220 
230 
240 
250 
260 
270 
280 
290 

Pounds per square 
inch 

12.23 
SATURATED VAPOR DENSITY 

.034 

.049 

.070 

.099 

.137 

.188 

.254 

.339 

.447 

.583 

.753 

.963 
1.221 
1.534 
1.912 
2.365 
2.905 
3.542 
4.292 
5.167 
6.183 
7.358 
8.709 

10.250 
12.010 
14.010 

Temperature 
(degrees F) 

40 
50 
60 
70 
80 
90 

100 
110 
120 
130 
140 
150 
160 
170 
180 
190 
200 
210 
220 
230 
240 
250 
260 
270 
280 
290 

Pounds per cubic 
foot 

.00066 

.00094 

.00131 

.00181 

.00247 

.00332 

.00440 

.00577 

.00748 

.00959 

.01218 

.01532 

.01911 

.02364 

.02900 

.03533 

.04272 

.05132 

.06126 

.07269 

.08575 

.10060 

.11740 

.13630 

.15760 

.18130 

12.24 
IDEAL GAS HEAT CAPACITY 

Temperature 
(degrees F) 

0 
25 
50 
75 

British thermal unit 
per pound-F 

.239 

.253 

.266 

.279 
100 .292 
125 .304 
150 .317 
175 .329 
200 .340 
225 .352 
250 .363 
275 .374 
300 .385 
325 .396 
350 .406 
375 .416 
400 .426 
425 .435 
450 .445 
475 .454 
500 .462 
525 .471 
550 .479 
575 .487 
600 .495 



HYDROCHLORIC ACID HCL 

Watery liquid Sharp, irritating odor 

Sink» and mix«* with watar. Irritating vapor ia produced. 

AVOID CONTACT WITH UQUlO AND VAPOR. Keeo p 
Wear chem-cal protactrva suit with setf-contained braathmg 

apparatus. 
Stop discharge rl poaaibta. 
Stay upwind and usa waiar spray to "knock down" vapor, 
laoiat« and ramova discharged matariaL 
Notify local haafth and pollution control agencies. 

Fire 

Not flammable. 
Rammabla gas may ba producad on contact with metals. 
Waar enemies! protactiva suit with self-contained braathing 

apparatus. 

Exposure 

Water 
Pollution 

CALL FOR MEDICAL AID. 
VAPOR 
Irritating to ayas, nosa and throat. 
If inhaled, will causa coughing or difficult braathing. 
Mova to trash air. 
if breathing has stopped, give artificial respiration. 
tt braathing is atficuft. giva oxygen. 

UOUIO 
WM bum skin and ayes. 
Harmful if swallowed. 

Remove contaminated dotrüng and shoes. 
Flush affected areas with plenty of watar. 
IF IN EVES, hold eyelids open and flush with plenty of watar. 
IF SWALLOWED and victim is CONSCIOUS, have victim drink watar 

or milk. 
DO NOT INDUCE VOMITING. 

Dangerous to aquatic life in high concantrationa. 
May ba dangerous it It enters water intakes. 

Notify local hearth and wddkfe officiate. 
Notify operators of nearby watar intakes. 

L   RESPONSE TO DISCHARGE 

(Ssa Rsssonas Maltioda Hsitdbooa) 

lasus wanww-ccnosws 
null nl accaas 
Disparsaand (lush 

1   CHEMICAL DESIGNATIONS 

3.1   CO Cunntalluimy Cl—! HmmadBng 
«ad 

U   FarmuU: HCtHiO 
U   IHO/UN assignation: 8.0/1789 
14   DOT 10 Moj 178S 
U   CAS RsgWry He-- 7847-01-0 

2.   LABa 

2.1   Category: Cotroswa 

4.   OBSERVABLE CHARACTERISTICS 

4.1   Physical SUM (as aNppad): Uqukl 
4J   Color Cokxlasa to Dgftt yalkw 
4Jt   Odon Punosnt; sharp, pungent, initating 

5.   HEALTH HAZARDS 

5.1     Personal Protective equipment Seif-contSaned braathing equipment. air4no mask, or ■ndustnal 
canister-type gas mask: rubber or rubber-coated gloves, apron, coat, overalls, shoes. 

U     Symptome Fo*jo*rtng Eipoeun*  Inhalation of fumea raautts in coughing and choking sensation, 
and irritation of noae and lungs. Liquid causes bums. 

SJ    Treatment of Cipoouret INHALATION: remove person to freeh air; keep him warm and quiet and 
gat medical attention irrwnadiatefy. start artificial respiration if breathing stops. INGESTION: have 
parson drink water or m«c do NOT induce vomiting. EYES: immediately flush with plenty of 
water for at least 15 min. and gat medical attention: continue ftuahing for another 15 min. if 
physician doee not arrive promptly. SKIN: immediately flush skin while removing contaminated 
clothing; get medical attention promptly: usa soap and wash area for at least 15 mki 

54    Threshold Umtt Value; 5 pom 
5J    Short Term Inhalation Limits: 5 ppm for 5 min. 
SJ    TbBfcfty by Ingwoorc Data not available 
SJ    LataToxtdty: Nona 
SJ    Vapor <Oao> Irrtterrt Cftafacteiialka. Vapor is moderately irritating auch that personnel wel not 

usually tolerate moderate or high vapor concentrations. 
SJ     UquM or SoNd Irritant Characteristics: Farrfy severe skin irritant: may cause pain and second' 

degree bums after a few minutes' contact 
5.10 Odor ThroattoM:  1-5 ppm 
5.11 IDLH Value:  100 ppm 

6.   FIRE HAZARDS 

a.1     Reel. Point Not flammable 
«_2     FlarrtrMble Ltmlta In Am Not flammable 
SJ     Fire Exttng^ilaMng Agenta: Not pertinent 
6.4     FW ExtJngjiiaNng Agenta Not to ba 

Used: Not pertinent 
6J    Special Hazard» of Combuetton 

Products: Toxic and irritating vapors *n 
generated when heated. 

U    Bafianlor m nnr Not paranant 
6.7    Ignition TamparaturK Not llammabla 
SJ     Electrical Hazard: Not pertinent 
SJ     Burning Rate: Not ftammabte 
8.10 Adtabatfc Flame Ternperaturr 

Data not available 
8.11 Sto4chkMiietik, Air to Fuel Ratio: 

Data notavailabla 
6.12 Frame Temperature: Data not available 

10,   HAZARO ASSESSMENT CODE 

(See Hazard Aseeeemerrt Handbook) 

A-P 

7.   CHEMICAL REACTIVTrY 

7.1   Reactivity With Water: No reaction 
7-2   Reactfvtty with Common Materials: 

Corrosive to most metals with evolution 
of hydrogen gas, which may form 
explosive mixtures with air. 

7.3 Stability During Tranaport Stable 
7.4 Neutralizing Agenta for Adda and 

Caustics: Flush with water apply 
powdered Bmeetone, slaked lima, soda 
ash, or sodium bicarbonate. 

7J   Polymerization: Not pertinent 
7.6 Inhibitor of Pol y inei In Hon. 

Not pertinent 
7.7 Molar Ratio <Reactant to 

Product): Data not available 
7J   Reacttvtty Group: 1 

1L   HAZARD CLASSIFICATIONS 

11.1 Cod« of Federal ReguJafiona: 
Corrosive material 

11.2 MAS Hazard Rating for Buk Water 
Transportation; 

Category Rating 

Health 

Liquid or Solid Irritant 3 

Watar Pokiöon 
Human Toxkaty    ._ 
Aquatic Toncity  
Aesthetic Effect  

Reactivity 

. ,   2 
, .,     2 
    2 

    3 

S«H RMPtinn           0 
■U   NFPA Haxafd ClaaaHleadon: 

Catsgory aaaslflcabon 
Haalth Hazard (Blua)    3 
Hammabüity (Rad) 0 
Raactivity (Yallow) 0 

t   WATER POLLUTION 

a.1   Aquade Taidetty: 
282 ppm/96 hr/moaquito 
fish/TlV^ash watar 
100-330 ppm/48 hr/shr>»p/LC../jalt 
watar *' 

U   Watsrtowt Toilcny: Data not avasabla 
U   Btologfcal Oxygan Oamand (BOO): 

S.S   Food Chain Concentration Potentiac 

9.   SHIPPING INFORMATION 

9,1   uradaa of Purity: Food procatang or 
technical: ir Ba-27.9%, 20 Ba-31.5%, 
22* Ba-35.2%; Raagant. ACS. and 
USP:23"Sa-37.1% 

9i2   Storsgs Tatitparaturat Ambiant 
9ji   Inart Atmoaplwa • No raoursmant 
1.4   Vorrang: Opsn 

12.   PHYSICAL AND CHEMICAL PROPERTIES 

12.1    Physical Start at ire and 1 atm 

12J Molacular VfWght 36.4« 
12J DoWing Point at 1 atnc 

123*F . 50.5'C - 323.8'K 
114 Freezing Point Not pertinent 
12J Critical Temperature: Not pertinent 
1U Critical Prseeure: Not pertnerrt 
12J Specific Gravity! 

1.19 at 20*C (Bqukfl 
12J Liquid Surface Tension: Not pertinent 
12J Liquid Water Interfactai Tenaion: 

Not pertinent 
12.10 Vapor (Gas) Speclflc Gravity: 

Not pertinent 
12.11 Ratio ot Spaeffle Haata of Vapor (Qaa) 

Notparttnam 
12.12 Latant Haat of Vaporization: 

178 Btu/a> - 98.6 ed/g - 
4.13 X 10» J/kg 

12.13 Haat of Combuatlorc Not psrtinsnt 
12.14 Haat of Oaeompoattton: Not paranant 
12.19 Haat of Solution: —860 Stu/lb 

- —480 cal/g - —20 X 10' J/kg 
12.16 Haat of PofymsrtiaUon: Not pertinent 
1123 Haat of Fusion: 13.0 cal/g 
1128 Umltlng Value: Oata not avaüaUa 
I2J7 Raid Vapor Pressure: 8.0 psis 

'Physical properties apply to 37 % 
solution. 
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12.17 12.18 12.19 12^0 
SATURATED LIQUID DENSITY LIQUID HEAT CAPACITY LIQUID THERMAL CONDUCTIVITY UQUID VISCOSITY 

Temperature Pounds per cubic Temperature British thermal unit Temperature British thermal 
unit-inch per hour- 

square foot-F 

Temperature Centipoise 
(degrees F) foot (degrees F) per pound-F (degrees F) (degrees F) 

40 74.770 35 .417 N N 
SO 74.599 40 .429 O O 
60 74.419 45 .441 T T 
70 74.250 50 .453 
eo 74.080 55 .465 P P 
90 73.900 60 .477 E E 

100 73.730 65 .489 R R 
110 73.559 70 -.501 T T 
120 73.381 75 .513 I I 

80 .525 N N 
85 .537 E E 
90 .548 N N 
95 .560 T T 

100 .572 
105 .584 
110 .596 
115 .608 
120 .620 

12.21 12.22 12.23 12^4 
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY 

Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thermal unit 
(degrees F) pounds of water (degrees F) inch (degrees F) foot (degrees F) per pound-F 

M 52 1.844 N N 
I 54 1.970 O O 
S 56 2.104 T T 
C 58 2.246 
I 60 2.396 P P 
B 62 2.555 E E 
L 64 2.723 R R 
E 66 

68 
2.901 
3.088 

T 
I 

T 
I 

70 3.287 N N 
72 3.496 E E 
74 3.717 N N 
76 3.951 T T 
78 4.197 
80 4.456 
82 4.730 
84 5.018 
86 5.321 
88 5.640 
90 5.975 
92 6.328 
94 6.699 
96 7.089 
98 7.499 

100 7.929 
102 8.380 



Conation Synonyme 

rlexane 

Watery equkf                Coicrtsaa                      Osscims »a odor 

Floate on watar. Flammable, imtating vapor ia produced. 

Slop discharge if possible. Keep people ewey. 
Shut off ignrson sources andean fin department 
Stay upvand and use watar Sony to "knock down" vapor. 
laotat* and ramovo atscnarged materiaL 
Nobly local haatin and poUution control agenciee. 

Fire 

FLAMMABLE 
Flashback along vapor trail may occur. 
Vapor may explode if ignited in an endoeed araa. 
Extnguah with dry chemical, foam, or carbon dioxide. 
Watar may be ineffective on fire.          '"" '            * • 
Cool exposed containers with watar. 

Exposure 

CALL FOR MEDICAL AID. 
VAPOR 
Irmattng to noea and throat 
If inhaled, win cauaa coughing or dazkieea. 
Move to fresh air. 
If breathing naa stooped, give artrfiaal respiration. 
If braadvng is difficult, gwe oxygen. 

UOUIO 
Imtating to skin snd eyas. 
If swallowed, win cauaa nausea or vomiting, 
Remove contarninated clothing and shoes. 
Flush srfactad areas with plenty of watar. 
IF IN EVES, hold eyelids open and flush with plenty of watar. 
IF SWALLOWED and victim » CONSCIOUS, have victim dnr* water 

or max. 
DO NOT INDUCE VOMITING. 

Water 
Pollution 

Effect of low conoantrationa on aquatic life ia ur*nown. 
Fouling to shoreline. 
May be dangerous if It enters watar Makee. 
Notify local health and wudsta oraosl*. 
Nobly ogeraiors of nearby watar snakes. 

L   RESPONSE TO DISCHARGE 

(See naaponaa Methode Handbook) 

laaua wansngykgh flaimnapiWy 
Evacuata araa 
Oiaparaaand flush 

z. uua 
2.1   Cataguiy. narnmable iqut) 
12  Oaaa: 3 

3.   CHEMICAL DESIGNATIONS 

11 CO CompeflbStty Oaaa: Paraffin 
12 Forrnula: CH.(CH.).CH. 
13 IHO/UN Designation: 3.1/1208 
14 DOT ID Nu 1208 
15 CAS RetfetryNoj 110-54-3 

4.   OBSERVABLE CHARACTERISTICS 

4.1   Physical »""a <aa enaapsd): Load 
4\2   Colon Cciortaaa 
4J  Odor Like gasoane 

S.   HEAL 

5.1    Personal Piulocll»o Equipment Eya protact 
U    Symptome foeowlng Ezpoeura: INHALATIC 

depression, cardiac anhythrriaa. ASPIRATIC 
edema: abatement foaowad by depression. 
abdorrten, headache, dapraaaion 

13 Traatmanl of Eipoaura: Cat a doctor. INHAJ 
ASPIRATION: «Korea bad raac give oxygen 
SKIN OR EYES: «pa Ott: waah akin with ao 
watar. 

14 Threshold Limit Value: 50 ppm 
15 Short Tan» mnalauon Limits: 500 ppm tor 3 
U    ToUetty by Ingestion: Vary alight 
5.7    Let« ToUdty: Nona 
U    Vapor (Oaa) Irritant CharactactaBca. Vapors 

TH HAZARDS 

ion (axe gaaoHne). 
N causaa irritation of respiratory tncL cough, mud 
tt caiim ssnara lung irritation, coughing, pulmonary 
WQESTION causaa nauass, vomang, sweiing of 

LATtON: maintain i aspiration: give oxygan if needed, 
if needed. INGESTION: do NOT induce vomiting, 

ap and water wash eyes with copious amounts ot 

Orrin. 

are nunsillalkm to the eyes and threat 
ippreoable hazard. Pracbcslfy hsrmlasa to the akin. 

5.10 Odor Threahoi 
5.11 IDLHVahM: 5 

ae Data not available 
000 ppm 

6.   RRE HAZARDS 

11     Fleeh Point —7*F CC. 
U     Flammable Umrta In Air 1.2%-7.7% 
U    nre rMng»lehlng Agent«: Foam, dry 

chemical, carbon diojode 
14 Bra fcrtlrnjulehlng Agents Not to be 

Ueeot Not psrtnant 
15 Special rlazarde ot Combustion 

Behavior In Fire: Vapors may explode 
Ignmon Temperature: 4377 
Electrical Hazard: Class I. group D 
Burning Rate: 7.3 mm/nan. 
AdtabaHc name Temperature: 

Data not avaüaota 
SlukJthmietrlc Air to Fuel Ratio: 

Data not available 
Flame Temperature: Data not available 

7.   CHEMICAL REACTIVITY 

7.1   Reactivity With Watar: No reaction 
7eat   HoocUvlty wttfi Common MstonoMs No 

7J   Stability During Transport Stable 
7.4 lleuliaailng Agents for Adda and 

Caustics: Not pertinent 
7J   PolymerliarJon: Not perbnant 
7.5 InMbHor of Pnlyinoiliatloii 

Not pertinent 
7.7   Molar Ratio (Reectant to 

Product): Data rot available 
7.1   RaactMty Group: 31 

1   WATER POLLUTION 

11 Aquatic ToUetty: Data not avaaabla 
12 Waterfowl Toridtm Data not avakabia 
13 Biological Oxygen Demand (BODE 

0% (theor.), 7 days 
14 Pood Chain Concentration Potantkat 

S.   SHIPPING INFORMATION 

11 Grade« of Purity; Research grade: 
technical grade 

12 Storage Temperature: Arnbient 
13 Inert Atmosphere: No reourement 
14 Venting: Open (flame arrester) or 

10.   HAZARD ASSESSMENT CODE 

(See Hazard Assessment Handbook) 

A-T-U-V-W 

lL   HAZARD CLASSIFICATIONS 

11.1   Code of Federal Regjitatlone: 

11.2   MAS Hazard Rating for Butt Watar 

Category Rating 
_   3 

Health 
Vspor Irritant.- 
Liquid or Solid Irmam.- 

Water Position 
Human Toxkary— 
Aquatic Toxxaty— 
Aesthetic Effect— 

Reactivity 
Other Chamicsls- 
Water  
Self Reaction.. 

NrTA Hazard Classification: 
Category 

Health Hazard (8kjs). 
Flsmmsbility (Red)- 
Reactivity (YaHow).. 

1Z   PHYSICAL AND CHEMICAL PROPERTIES 

111    Physical State at 1S*C and 1 atnr 

112 
113 

114 

115 

tie 

117 

115 

11* 

1110 
1111 

1113 

1114 
1115 
1115 
1125 
112* 
1127 

Molecular Weight 85.17 
Bomng Point at 1 attic 

155.77 - 68.7-C - 341.9-K 
FroozMQ Potflt 

-219.3-F - -130.6-C - 133.6-K 

453.6'F » 234.2-C - 507.4-K 
CflDMl PTOOMJPaK 

436.5 psis - 29.7 atm - 3.01 MN/m" 
Specific Gravity: 

0.659 at 20'C Oouid) 
Liquid Surface Tension: 

18.4 dynes/cm -» 0.0184 N/m st 20'C 
Liquid Watar Interracial Tension: 

51.1 dynes/cm - 0.0511 N/m st 20'C 
Vspor (Oaa) Specific Gravity: 3.0 
Ratio of Specific Haata of Vapor (Oaa): 

1.063 
Lstont Hoot of VspOfluUofi! 

144 am/«: - 80.0 cal/g - 
3.35 X 10* J/kg 

Heat of ConvKiatlon: —19.246 Btu/tb - 
—10.692 cal/g - —447.65 X 10* J/kg 

Heat of Decomposition: Not pertinent 
Heat of Solution: Not pertinent 
Hoot of Pulyiiieimuuit Not perbnent 
Heat of Fusion: 36.27 cal/g 
Limiting Value: Data not available 
Rekf Vapor Prassurs 5.0 peia 

NOTES 
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12.17 
SATURATED LIQUID DENSITY 

12.18 
UQUID HEAT CAPACITY 

12.19 
LIQUID THERMAL CONDUCTIVITY 

12.20 
UQUID VISCOSITY 

Temperature 
(degrees F) 

35 
40 
45 
50 
55 
60 
65 
70 
75 
80 
85 
90 
95 

100 
105 
110 
115 
120 
125 
130 
135 
140 
145 

Pounds per cubic 
foot 

Temperature 
(degrees F) 

42.220 
42.060 
41.890 
41.730 
41.570 
41.400 
41.240 
41.070 
40.910 
40.740 
40.580 
40.410 
40.250 
40.080 
39.920 
39.750 
39.590 
39.420 
39.260 
39.090 
38.930 
38.760 
38.600 

0 
10 
20 
30 
40 
50 
60 
70 
80 
90 

100 
110 
120 
130 
140 
150 

British thermal unit 
per pound-F 

Temperature 
(degrees F) 

.502 

.508 

.513 

.519 

.524 

.530 

.535 
. -.541 

.547 

.552 

.558 

.563 

.569 

.574 

.580 

.585 

—5 
0 
5 

10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 
85 
90 
95 

100 
105 
110 
115 

British thermal 
unit-inch per hour- 

square foot-F 
Temperature 
(degrees F) 

.933 

.927 

.921 

.914 

.908 

.902 

.895 

.889 

.883 

.876 

.870 

.863 

.857 

.851 

.844 

.838 

.832 

.825 

.819 

.813 

.806 

.800 

.794 

.787 

.781 

35 
40 
45 
50 
55 
60 
65 
70 
75 
80 
85 
90 
95 

100 
105 
110 
115 
120 
125 
130 
135 
140 
145 

Centipoise 

.334 

.330 

.327 

.324 

.321 

.318 

.315 

.312 

.309 

.306 

.304 

.301 

.298 

.296 

.294 

.291 

.289 

.287 

.285 

.282 

.280 

.278 

.276 

12^1 12.22 12.23 12.24 
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY 

Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thermal unit 
(degrees F) pounds of water (degrees F) inch (degrees F) foot (degrees F) per pound-F 

I 0 .312 0 .00545 0 .350 
N 10 .439 10 .00750 25 .365 
S 20 .607 20 .01016 50 .381 
O 30 .827 30 .01355 75 .396 
L 40 1.108 40 .01781 100 .411 
U 50 1.466 50 .02308 125 .426 
B 60 1.913 60 .02955 150 .440 
L 70 2.467 70 .03740 •175 .455 
E 80 3.147 80 .04681 200 .469 

90 3.971 90 .05799 225 .484 
100 4.962 100 .07116 250 .498 
110 6.143 110 .08656 275 .512 
120 7.539 120 .10440 300 .526 
130 9.177 130 .12490 325 .539 
140 11.090 140 .14840 350 .553 
150 13.300 150 .17510 375 .566 
160 15.840 160 .20520 400 .579 
170 18.740 170 .23890 425 .592 
180 22.050 180 .27670 450 .605 
190 25.780 190 .31860 475 .618 
200 29.990 200 .36490 500 .630 
210 34.700 210 .41600 525 

550 
575 
600 

.642 

.655 

.667 

.678 



SULFURIC ACID SFA 

Cofiwnon Synonyms 

Oiof vrthol 
Battery acid 
Fertfeer add 
Chamber acid 

Oity liquid 

Sinks and mna« violantty with watar. Irritating mitt is produced. 

AVOID CONTACT WITH UOUIO. Kaap people away. 
Waar goggles, self-contained braathmg apparatus, and rubber ovarctotning. 
Stop otscnarge if possible. 
Isotata and remova discnargad material 
Notrty local haatth and poikrton controt agencies. 

Fire 

Exposure 

Not flammaota. 
May causa fin» on contact with combustibles. 
Flammabia gas may ba producad on contact with metals. 
POISONOUS GAS MAY BE PRODUCED IN FIHE  * 

Waar goggtas. saif-containad braatnm aooaratus, and rubbar 
DO NOT USE WATER ON ADJACENT FIRES. 
Extinguish with dry chamcal or carbon dioxide. 

CALL FOR MEDICAL AID. 

MIST 
Irritating to eyas, nose and throat 
If inhaled, writ causa coughing, difficult breathing, or toss of 

Move to trash a*. 
IF IN EYES, hold eyatids open and Rush with plenty of wa 
If breathing has stooped, give imfiaaJ respsration. 
If breatftng is difficult, give oxygen. 

UQUID 
WiH bum skin and eyas. 
Harmful if swallowed. 

Remove contanvnated dotrsng and shoes. 
Flush stfected areas with plenty of water. 
IF IN EYES, hold eyelids open and flush with plenty of wa 
IF SWALLOWED and victim is CONSCIOUS, have victim c 

or milk. 
DO NOT INDUCE VOMITING. 

HARMFUL TO AQUATIC UFE IN VERY LOW CONCENTRATIONS. 
Watftr M*y °* dangerous if it enters watar intakes. 
"QlBI Notify loc« hearth and wwjMe officials. 

Pollution INoWy 0Panwon> °* "Mroy water tntakaa. 

6.   FIRE HAZARDS 

6.1     Flash Point Not flammable 
fL2     Flammabia Umlts In Air Not flammabia 
8J     Fire Extinguishing Agents: Not pertinent 
6.4 Fire Extinguishing Agents Not to ba 

Used: Water used on adjacent fires 
should be carefully handled. 

5.5 Special Hazarda of Combustion 
Products: Not pertinent 

M     Behavior In Fire: Not flammabia 
8.7     Ignition Temperature: Not flammable 
M     Electrical Hszsrd: Nona 
6.9 Burning Rat« Not flammabia 
6.10 Adlabatlc Flame Temperature: 

Data not available 
6.11 Stotehtomatrtc Air to Fuel Ratio: 

Data not available 
6.12 Flame Temperature: Data not available 

7.1 

t   RESPOMSE TO DISCHARGE 

ISSUe WWTWI^COfTOSW. 
flesUld KGW 
Disperse and flush with cam 

3.   CHEMICAL DESIGNATIONS 

3.1 CO Comprtbdtty Cteaa: Sulfuhc add 
3J Formula: H.SO« 
U IMO/UN Deoignedon. 8.0/1830 
X4 OOT 10 Noj 1830 
U CA* Reoletry Moj 7864-93-9 

2.1 
U 

1   LABEL 

Category Conosrve 
Claaa: 8 

4.   OBSERVABU CHARACTERISTICS 

4.1 Prryaleal Stata (as ahlppod* Uqud 
*2 Color: Cokxtan (pura) to dark brown 
4J   Odor Odortaas unless hot then choking 

5.   HEALTH HAZARDS 

3.1    Personal Piutouivo CqutpwoirL Safety shower eyewash fountain: safety goggles: face shield: 
approved raeprator (art-contained or ar-ane): rubber safety shoes; rubbar apron. 

U    Symptoms Fotowkig Exposure: Inhalation of vapor from hot, eoncermtsd acid may injure 
lungs. SwaHowwg may cause severe injury or death. Contact with «on or eyas cause« savers 
bums 

SJ    Tie.Un.nl of Exposure: Csl a doctor. INHALATION: Observe victim for delayad pulmonary 
reaction. INGESTION: Have victim drink water if possible: do NOT induce vommng. EYES AND 
SKIN: Wash with large amounts of water tor at least 15 iran; do not use oas or uiiuiioms in 
syse: treat akin bums 

M    Threshold Limit Value: 1 mg/m* 
U     Short Term rnheumon Limits:  10 mg/m* tor 9 Mi: S mg/m' tor 10 min.; 2 mg/m* tor 30 min.: 

1 mg/m" for 60 min. 
U    ToUctry by Ingaedon: No effects except those secondary to tJaaue damage. 
17    Lste Todcny: Nona 
U    Vapor (Gee) Inttant Cnsroclenetlcs. Vapors from hot acid (77.96%) cause moderate irritation ol 

oyoa and loopiolory system. Effect is temporary. 
U    Liquid or Sola Irritant Charectertaaca: 77-98% add causes aevere second- and tnkd-degreo 

bums of Hun on short contact and ia very injurious to the eyes. 
5.10 Odor Tnreahokt Greater than 1 mg/m* 
6.11 IOLH Value: 80 mg/m* 

7.   CHEMICAL REACTIVITY 

Reactivity with Water Reacts violently 
with evolution of hsat Spattering 
occurs when water is added to tha 
compound. 

7.2   Reactivity with Common Matertsla: 
Extratnely hazardous in contact with 
many matenais. particularly metals and 
combustibles. Dilute add reacts with 
most rrtetais. relaasing hydrogen which 
can form explosive mixturss with air in 
confined spaces. 

rj   Stability During Transport Stable 
7.4 NeutraltUng Agents for Adds and 

Caustics: Dilute with water, than 
neutral« with lime, limestone, or soda 
ash. 

7.5 Porymarizauon: Not pertinent 
7.6 mrUbKof of Polymerization: 

Not pertinent 

(ConHmm» 

10.   HAZARD ASSESSMENT CODE 

(See Hazard Assessment Hsndbook) 

A-P-O 

1L   HAZARD CLASSIFICATIONS 

11.1 Code of Federal Regulations: 
Corrosive material 

11.2 NAS Hazard Rating for Bulk Water 
TranaportarJorc 

Category                    Rating 
Fee 0 
Health 

Vapor Irritant... 
Liquid or Solid Irritant- 
Poisons  

Water Position 
Human Toxidty  
Aquatic Toxicrry.- 
Aesthetic Effect.» 

Reactivity 
Other Chemicals- 
Water  
Self Reaction» 

1   WATER POLLUTION 

8.1   AouatJc To-cttv: 
24.5 ppm/24 hr/bluegHI/lethal/fresh 
water 
42.5 ppm/48 hr/prawn/LCu/san water 

a_   Waterfowl Toildry: Data not available 
L3   Biological Orygen Demand (BOO): 

None 
8.4   Food Chain Concentration Potential: 

9.   SHIPPING INFORMATION 

8.1   Oradea of Purity: CP: USP; Technical, at 
33% to 96% (50' Be to «6* Be). 

8L2   Storage Temperature: Ambient 
tL3   Inert Atmosphere: No requirement 
9.4   Venting; Open 

11J   NFPA Hazard Classification: 
Category Classification 

Health Hazard (Blue) 3 
Hammability (Red) 0 
Reactivity (Yellow) 2 

12.   PHYSICAL AND CHEMICAL PROPERTIES 

2.1     Physical State at 1J*C and 1 at.« 
Liquid 

Molecular Weight 96.08 
Boiling Point at 1 atms 

844'F - 340-C - 613-K 
Freezing Point Not pertinent 
Critical Temperature: Not pertinent 
CilUtafl Pressure: Not pertinent 
Specific Brevity: 

1.84 at 20-C (liquid) 
Liquid Surface Tenetorc Not pertinent 
Liquid Water Interracial Tenekm 

Not partinent 
Vapor (Gee) Specific Gravity: 

Not pertinent 
Ratio of Spedflc Heats of Vapor (Oaa): 

Not pertinent 
Latent Heat of Vaporisation: 

Not pertinent 
Heat of Combustion: Not pertlnenl 
Heat of Decomseeraon: Not pertinent 
Heat of Solution: —418.0 Btu/lb 

- —2312 cal/g - —9.715 X 10* J/kg 
Heat ol Potymertzatloii: Not pertinent 
Heat of Fuetore Data not available 
Limiting Value: Data not svsWabta 
ReW Vapor Preeaure: Low 

112 
12J 

12.4 
12- 
12.6 
12.7 

12.8 
119 

12.12 

12.13 
12.14 
12.15 

12.16 
12-5 
1126 
1127 

1 (98%) sod 
unless otharwiae stated. MorerJkite 
add is mors weteMike. 

7.   CHWICAL REACTIVTH (Continued) 

7.7 Moler Ratio (Reectant to Product): Oats not available 
7.8 Reactivity Group: 2 

JUNE 199: 



12.17 12.18 12.19 1&20 
SATURATED UOUID DENSITY LIQUID HEAT CAPACITY LIQUID THERMAL CONDUCTIVITY UQUID VISCOSITY 

Temperature 
(degrees F) 

Pounds per cubic 
foot 

Temperature 
(degrees F) 

British thermal unit 
per pound-F 

Temperature 
(degrees F) 

British thermal 
unit-inch per hour- 

square foot-F 

Temperature 
(degrees F) Cenn'poise 

35 115.400 35 .330 N N 
40 115.200 40 .331 O O 
45 115.000 45 .331 T T 
SO 114.900 .   50 .332 
55 114.700 55 .333 P P 
60 114.500 60 .333 E E 
65 114.299 65 „334 R R 
70 114.200 70 .334 T T 
75 114.000 75 .335 1 I 
80 113.799 80 .335 N N 
85 113.599 85 .336 E E 
90 113.500 90 .336 N N 
95 113.299 95 .337 T T 

100 113.099 100 .338 
105 112.900 105 .338 
110 112.799 110 .339 
115 112.599 115 .339 
120 112.400 120 .340 

12^1 12.22 12J23 12^4 
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY 

Temperature Pounds per 100 Temperature Pounds per Temperature Pounds per cubic Temperature British thermal unit 
(degrees F) pounds of water (degrees F) square inch (degrees F) foot (degrees F) per pound-F 

M 
I 

N 
O 

N 
O 

N 
O 

S T T T 
C 
I P P P 
B E E E 
L R R R 
E T 

I 
N 
E 
N 
T 

T 
I 
N 
E 
N 
T 

T 
I 
N 
E 
N 
T 



METHYL ALCOHOL MAL 

Common S^rnonyifie 

Wood alcohol 
Wood Spint 
Pyroxylic spint 
Colonel spint 
Cciumbien spint 

Watary liquid 

Floats and tnixaa with waler. Flammable, irritating vapor ia produced. 

Stop discharge if posable. Kaap people away. 
Shut off igniDon sourcaaand call fire oepanment 
Stay upwind and us« watar spray to "knocn down" vapor. 
Avctd contact with üQUKJ and vapor. 
Isolate and ramova otscnaroad matanal. 
Notify local haaflh and pollution control ogenöes. 

Ftre 

FLAMMABLE. 
Vapor may explode if ignited in an andosad area. 
Flashback along vapor trail may occur. 
Extinguish with dry charmcai, alcohot foam, or carbon 
Watar may be tnaffactiva on fira. 
Cool exposed containers with watar. 

Exposure 

Water 
Pollution 

CALL FOR MEDICAL AIO. 

VAPOR 
Irritating to eyes, noaa and throat 
If inhaled, witt cauaa dimness, haadacha. difficult breetrting, 

or loaa of conacjouanaaa. 
Mova to trash air. 
K braathing has stopped, gwe artffttial teapiratton. 
II braatning is difficult grva oxygen. 

UQUID 
POISONOUS IF SWALLOWED. 
Irritating to skin and ayaa. 
Ramova contaminated clothing and shoee. 
Rush aftactad areas with plenty of watar. 
IF IN EYES, hold ayeMs open and flush with plenty of watar. 
IF SWALLOWED and victim is CONSCIOUS, have victim drmk watar 

or rrrtk and have victim induce vomiting. 
IF SWALLOWED and victim ts UNCONSCIOUS OR HAVING CON- 

VULSIONS, do notrwig except keep victim warm. 

a.   FIRE HAZARDS 

8.1     Ftaah Point 54'F Cd; «1*FO.C 
12     FtarnmaWe Limits In Mr. fLQ%-3«.5% 
6*3     Ftoe »ürbngoleh*ng Agents: Alcohol loam. 

dry chemical, or carbon dkxdda 
8.4     Fire Extinguishing Agents Not to be 

Used: Watar may be ineffective. 
of 

Products: Not pertinent 
Behavior In Fire: Containers may explode. 
Ignition Tamp er sture: 8o/"r 
Electrical Hazard: Class L Group 0 
Burning Rate: 1.7 rnm/min. 

10.   HAZARD ASSESSMENT CODE 

(See Hazard *eaeaamant Handbook) 

A-P-O-fl-S 

6JS    Spadal HUMUS of Compilation 

«.8 
6.7 
U 
U 
«.10 

Data not avaüabis 
(.11   SMchtomalric Air to Fual Ratta 

Data not avmüaWa 
6.12   Flams Tsmparalura. Data not avaitabla 

7. CHEMICAL REACTIVITY 

7.1   naactMty Wtln Watar No »action 
7*2   Reactivity wtttt Common MetertsaE No 

Dangerous to aquatic Ma in high concentrs 
May be dangerous if it enters water intake) 
Notify local haaflh and wüdftfe officiate. 
Notify operators of r 

L   RESFONSE TO DISCHARGE 

laaua wansng^iigh nammacwty 
Raatrict accaaa 
Evacuataaraa 
Qtaparss and fluah 

1   CHEMICAL DESIGNATIONS 

9.1 CO CompatMMy Ctaaa: Aleonol, glyeol 
X2 Formula: CHiOH 
U IMO/UH OaalgnaMon: 3JZ/1230 
X* DOT ID Nu 1230 
15 CAS Ragtatry NOJ 67-56-1 

2.   LABEL 

2.1   Catagory 
12   Oaaa:3 

4.   OBSERVABU CHARACTERISTICS 

4.1   Ptiyaieai surta (aa aMppad): Uquid 
42 Coler: Cokxtaaa 
43 Odor Faint alcohol: tka athyl alcohol: 

faintly awaat; ihaiactailic pungant 

i   HEALTH HAZARDS 

5.1    Paraonal Piolacffva Equlpmant Approvad caniatar mask for high vapor concanvafiona: astaty 
gogglaa: rubbar glovsa. 

L2    Symptoma foabwlnq Ezpoaura: Expoaura to arcaiiiva vapor cauaaa aya irritation, haad- acha. 
faHjff and drowsinaaa. High conoantrations can produca cantni natvoua sy slant dapraaaion 
and opoc narva dsmaga. 50.000 ppm will probably cauaa daath in 1 to 2 hrs. Can ba abaorbad 
■raugh akin. Swallowing may cauaa daatfi or aya dsmaga. 

U    Traatmanl off Ezpoaura. Ramova victim tram sxposura and apply anlficai raapiration if brsalrang 
haa i aaaai! INGESTION: induca vomiting, than giva 2 taaapoona of baking aoda in glaaa of 
walan cal a physician. SKIN OR EYES: flush with watar for 15 nun. 

%A    Thraahokl LknK Vakn: 200 ppm 
U    Short Tarm mhHsBon Limit* 260 mg/m« for 60 min. 
U    Toxtetty by Ingaatton: Gnda 1; LD.. - 5 to 15 g/kg (rat) 
17    Lata Tojddty: Nona 
U    Vapor (Qaa) Irritant CharactartaBca. Vapors cauaa a aSght smarting of tha ayaa or raspiratory 

aystam if piaasnt in high coricaimalmis. Tha affact is tamporaiy. 
U    Liquid or SoM Irritant CharactartaBca: Minimum hazard. If spued on dotting and aaowad to 

ramain, may cauaa smarting and raddaning of tha skin. 
5.10 Odor Ttvaahokt 100 ppm 
1.11 nXHVak»: 25.000 ppm 

7J   Stabilty During Transport Star» 
7.4 Nautraltzlng Aganta for Adda and 

Cauabca: Not partnant 
7.5 Pdymarteatlon: Not parlfnant 
7JI   Inhibitor of Polymartzaflon: 

Notpartinant 
7.7   Molar Ratio (Raactant to 

Product): Data not avaiabia 
7J   RaactMty Croup: 20 

11.   HAZARD CLASSIFICATIONS 

11.1 Coda of raüaiai Ragufaoona: 
Flammabia houd 

11.2 MAS Hazard Bating for Buk Wit« 
Transportation: 

Catagory                      Ra Mr 
H« 

Haatlh 

Liquid or SoM Imtant 1 
? 

Watar Position 
Human Toxoty—. 
Aquatic ToMCrty™ 
Aaatflaoc Eftact«. 

Othar Chamieaia _ 
Watar  

t   WATER POLLUTION 

6.1   Aquatic ToslcHy: 
250 ppm/11 hr/gddflsh/dkid/fraati 

U   Wstarfowl TosteNy: Data not avasstna 
U   Biological Oxygan Dsmand (BOD): 

0.6 to 1.12 lb/lb in 5 days 
M»- - -a ftfaMlasi  I^III aaalaatlaB   BfcakaW^dalafcBs rooa vna*n womenvauon t"UU)iuac 

9.   SHIPPING INFORMATION 

6.1   Oradaa of Purity: CP. Cruoa, ACS: al 
gs.9% 

%2   Storaga Tamparatura: Ambiant 
6J   Inart AonoapnanK No raouramant 
M   VantJng: Opan (llama atrastar) or 

praasura vacuum 

Salt Raacbon 
11J   NPPA Hasard naaalflrillnn 

Haalttl Hazard IBkia). 
nammacaty (Rsd)_ 
RaactMty (Yallow)- 

12.   PHYSICAL AND CHEMICAL PROPERTIES 

12.1    Ptiyalcal Stat» at 15"C and 1 aim: 

14J    MokMular Wslotit 3104 
12J    Bomng Pont at 1 aim: 

146.VF - «4.5-C - 337.7-K 
1aL#    FreeflrJng Poinb 

—144.0*F - —97ITC - 175.4'K 
12J    Critical Tamparaturae 

464"F - 2«TC - 513-K 
Mt     CrtHeai Prasaura: 

1142.0 psis - 77.7 am - 7.67 MN/m" 
12.7     SpacHIc Qravnr 

0.792 at 20-C (SoukO 
12J    Liquid Surtaoa Tanak» Not partnant 
12J    Liquid Watar Intarfadal TanHo« 

Not partnant 
12.10   Vapor (Oaa) Spacffle Qravltv: 1.1 
1111   Ratio of »pacific Has» of Vapor (Oaak 

1.254 
12.12 Latant Haat of Vaporization: 

473.0 Btu/lb - 262.8 eal/g - 
11.00 X 10* J/kg 

12.13 Haal of Combuattan: —«419 Btu/» 
- —4677 cu/g - —195.6 X 10* J/kg 

12.14 Haat of Oacompoamon: Not partnant 
12.15 Haat off Somoorc (aat) —» Btu/lb 

- —5 cal/g - —02 X 10« J/kg 
12.16 Haat of Polymartzatlon: Not partnant 
1225   Haat of Fuakm 23.70 cal/g 
12^6   Ummng Vakw: Data not avanabla 
12J7   Raid Vapor Praaaura: 4.5 psia 

Nons 
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12.17 
SATURATED LIQUID DENSITY 

12.18 
LIQUID HEAT CAPACITY 

12.19 
LIQUID THERMAL CONDUCTIVITY 

12.20 
LIQUID VISCOSITY 

Temperature 
(degrees F) 

Pounds per cubic 
foot 

Temperature 
(degrees F) 

British thermal unit 
per pound-F 

Temperature 
(degrees F) 

British thermal 
unit-inch per hour- 

square foot-F 

Temperature 
(degrees F) Centipoise 

15 51.110 60 .576 65 1.389 N 
20 50.950 70 .593 70 1.384 O 
25 50.790 80 .611 75 1.379 T 
30 50.630 90 .629 80 1.374 
35 50.470 100 .647 85 1.369 P 
40 50.310 110 .665 90 1.364 E 
45 50.150 120         .J ».682 95 1.360 R 
50 49.990 130 .700 100 1.355 T 
55 49.830 140 .718 105 1.350 I 
60 49.670 110 1.345 N 
65 49.510 115 1.340 E 
70 49.350 120 1.335 N 
75 49.190 125 1.330 T 
80 49.030 130 1.325 
85 48.870 
90 48.710 
95 48.550 

100 48.390 

12JS1 
SOLUBILITY IN WATER 

12^2 
SATURATED VAPOR PRESSURE 

12J3 
SATURATED VAPOR DENSITY 

12.24 
IDEAL GAS HEAT CAPACITY 

Temperature 
(degrees F) 

Pounds per 100 
pounds of water 

Temperature 
(degrees F) 

Pounds per square 
inch 

Temperature 
(degrees F) 

Pounds per cubic 
foot 

Temperature 
(degrees F) 

British thermal unit 
per pound-F 

M 20 .377 20 .00235 0 .280 
I 30 .537 30 .00327 25 .289 
S 40 .753 40 .00450 50 .299 
C 50 1.044 50 .00611 75 .309 
I 60 1.428 60 .00820 100 .319 
B 70 1.930 70 .01087 125 .328 
L 80 2.579 80 .01427 150 .338 
E 90 3.412 90 .01852 175 .348 

100 4.467 100 .02383 200 .359 
110 5.795 110 .03036 225 .369 
120 7.450 120 .03836 250 .379 
130 9.496 130 .04807 275 .390 
140 12.010 140 .05976 300 .400 
150 15.070 150 .07376 325 .411 
160 18.770 160 .09039 350 .422 
170 23.210 170 .11000 375 

400 
425 
450 
475 
500 
525 
550 
575 
600 

.432 

.443 

.454 

.466 

.477 

.488 

.500 

.511 

.523 

.534 



Common Synonyms Colorless to BgM Choking odor 

Sinks and mass with wstsr. Harmful vapor is produced. 

AVOID CONTACT WITH UOUIO AND VAPOR. K««p people away. 
Waar chemcal protective surt with aatf-oontamad braammg apparatus 
Stop daeharge if posaxiie. 
Isdate and remova orscnarged malarial. 
Notify local health and poUutnn control aganoaa. 

Fire 

Exposure 

Water 
Pollution 

Not flammable. 
May causa fra on contact with combustibles. 
Rammarjt« gas may ba tormad on contact with meters. 
Poisonous gasas ara producad whan heated. 
Waar chemical protective sun with sarf-oomamod braathing 
Cool exposed contanera with watar. 

CALL FOR MEDICAL AID. 

VAPOR 
Will bum syss. nosa and throat 
If MiaM. will causa dnfkajtl braathing or k» of consoiousnass. 
Movo to trash air. 
If breathng has stopped, gnre artificial respiration. 
If breathing is difficult, gwo oxygen. 

UOUID 
Will bum skin and eyes. 
Harmful if swallowed. 
Ramova contarmnatad dotting and shoes. 
Flush alfactad araaa with planty of walar. 
IF IN EYES, nold eyelids open and flusn with planty of watar. 
IF SWALLOWED and victim a CONSCIOUS, hava victim drink wal 

or msk. 
00 NOT INDUCE VOMITING. 

HARMFUL TO A0UAT1C UFE IN VERY LOW CONCENTRATIONS. 
May ba dangaroua if it sntars watar intakes. 
Notify local health and wildlife officials. 
Notify oparatora of neeroy watar mtakea. 

L   RESPONSE TO DISCHARGE 

leans iiarranrj rnrrrnrri 
Raatnct access 
Evacuate area 
Disperse and flush 

3.   CHEMICAL DESIGNATIONS 

3.1 CO Compettbslty Ctaaa: Nitric acid 
12 Formula: HNO.-HiO 
13 IMO/UN Oaakjnatlon: B.0/2031 
3.4 DOT ID Noc 2031 
U   CAS Registry Noc 7697-37-2 

2.   LABEL 

2.1   Category: Oridizar Corrosive 
12   Oeee:5«.S 

4.   OBSERVABU CHARACTERISTICS 

4.1   Ptlyelcal State (aa ehkpped* Liquid 
4\2   Colon Colorless 
4J   Odor Acrid: sweat to acrid 

5.   HEALTH HAZAROS 

Personal Piotectlye Equipment: Air meek: rubber add suit hood, boots and gloves: chemical 

goggles; safety Slower and eye bath. 
Symptome Following Exposure: Vapors rmtate ayes and leeprralory tract king injury may not 

become apparent tor several houra following exposure. Liouid may cause severe bums to eyes 

and skin. 
Treatment of Exposure: INHALATION: remova to fresh ar. administer artificial respiration if 

raqured. INGESTION: drink large volumes of water do NOT induce vomiting. SKIN OR EYES: 

flush with watar for at least 15 nan. 
L4     Threshold Um« Value: 2 pom 
U    Short Term rnhalatk» Umtta: 15 ppm for 5 nan. 
U    Toxterty by Ingestion: Grade 3: LDio - 50 to 500 mg/kg 
5.7    Late ToUcrty: None 
SJ)     Vapor (Oas) Irritant Chafactertatlca: 58-68%: Vapor is moderately irritating such that personnel 

wal not usually tolerate moderst« or high vapor concentrations. 95%: Vapors cause severe 
«rasten of eye and throat and can causa eye and lung »jury. They cannot be tolerated even at 
low concentrations. 

U     Liquid or Solid Irritant Characteristic«:  Severe skin «ritam. Causes second and thinMegree 
bums on short contact and ia very injurious to the eyes. 

5.10 Odor Threshold: Dsta not avaaabla 
5.11 IDLHVakw:  100 ppm 

U 

5.   FIRE HAZAROS 

6.1     Flash Point: Not flammable 
L2    FrammaMa Limite m Arn Not flammable 
fU     Fire fürtngulehlng Agents Use watar on 

adjacent fires. 
6.4    Fk» Extinguishing Agenta Not to ba 

Used: Not partirient 
15 Special rlaiards of Cornouatton 

Products: May give off poisonous oxides 
of nitrogen and acid fumee when heated 
in fires. 

(.a    Behavior m Fire: Decomposes and gives 
oft poisonous oxides of nitrogen. 

(.7    Ignition Temperature: Not flammable 
16 Electrical Hazard: Not pertinent 
6.9 Burning Rate: Not pertinent 
6.10 Adfabatto Flame Temperatur«: 

Data not available 

(Continued) 

7. CHEMICAL REAcnvrr» 

7.1 Reactivity With Water May heat up on 
mixing, but expioann or formstion of 
steam unakery. 

7.2 Reactivity «nth Common Matarrara: Very 
corroaivs to wood, paper, doth and 
moat metals Toxic red oxides of 
nitrogen are formed. 

7J   StaoirMy During Transport: When heated 
may give off toxic red oxides ot 

7.4 Nauliallilng Agents tar Adda a 
Cauatka: Flush with wstar 

7.5 Polymerization: Not pertinent 
7.5   Inhibitor ot PmymeiUauon, 

7.7   Molar Ratio (Raectant to 
Product): Oats not avaaabla 

7J   Reacthrlty Group: 3 

t WATER POLLUTION 

1.1   AqueBc Toxterty: 
72 ppm/96 lv/mosguito fish/nvtnteh 
water 
330-1000 ppm/48 hr/codde/LCao/aalt 
walar 

U   Watarfoari Toxterty: Data not avaaabla 
SJ   Biological Oxygen Demand (BOO): 

Nona 
a.4   Food Chain Coneentraoon PotenUar. 

9.   SHIPPING INFORMATION 

s.1 Gradaa of Purity: Various grades: 52-96% 
t2 Storage Temperature: Arnbtarrl 
13 Inert Atmosphere: No requrrement 
a.4 Venting; Open or pressurawaeuum 

10.   HAZARD ASSESSMENT CODE 

(See Hazard Assessment Handbook) 

A-P 

1L   HAZARD CLASSinCATIONS 

11.1   Code of Federal Reputations: 
Oxkxzer 

11J   MAS Hazard Rating for Bulk Watar 
Traneportation: 

Category Rating 

Health 
Vapor Irritant-. 
Liquid or Solid Irritant.. 
Porsona.    I,, 

Watar Position 
Human Toxicny  
Aquatic Toxterty  
Aesthetic Effect  

Reactivity 
Other Chemicals  
Water  
Self Reaction 0 

11J   NFPA Hazard ClaearftcatJon: 
Category        Classification 

Health Hazard (Blue) 3 
Flammabitity (Red) 0 
Reactivity (Yellow) 0 

oxy 

IZ   PHYSICAL AND CHEMICAL PROPERTIES 

12.1    Physical State at ire and 1 aim: 
Liquid 

112 Molecular Weight Not Partnern 
113 Boiling Point at 1 arm 

192.0'F - SfU'C - 362.1'K 
12.4     Freeing Point 

-»•F - —45.6-C - 227.6-K 
116    Critical Temperature: Not pennant 
12-t     Crrdeai Preeaure: Not partnent 
12.7    Speettle Oravlty: 

1.49 at 20'C (liqud) 
116     Liquid Surface Teruaon: Not pertinent 
It»     Liquid Wstar Intartadal Tension: 

Not pertinent 
1110   Vapor (Gaa) Spedfle Oravlty: 

ftot pertinent 
12.11 Ratio of Spedfle Heats of Vapor (Gaa): 

(eat) 1.248 
12.12 Latent Heat of Vaporization: 

214Btu/fb - I19cal/g - 
4.98 X 10' J/kg 

12.13 Heat of Combustion: Not pertinent 
12.14 Heat of Decomposition: Not pertinent 
12.15 Heet of Solution: —205 Btu/fc 

- —114 cal/g - —4.76 X 10* J/kg 
12.16 Heat of Polymeilxabon: Not pertinent 
1125 Heat of Fusion: Data not available 
1126 Uniting Value: Data not available 
1127 Held Vapor Preeaure: 1.9 paia 

6.   FIRE HAZARDS (Continued) 

6.11 Stotchlomatrle Air to Fuel Ratto: Data not available 
6.12 Flame Temperature: Data not available 

JANUARY 1991 



12.17 
SATURATED LIQUID DENSITY 

Temperature 
(degrees F) 

35 
40 
45 
50 
55 
60 
65 
70 
75 
80 
85 
90 
95 

Pounds per cubic 
foot 

95.139 
94.830 
94.520 
94.209 
93.910 
93.599 
93.290 
92.990 
92.679 
92.370 
92.070 
91.759 
91.450 

12.18 
UQUID HEAT CAPACITY 

Temperature 
(degrees F) 

British thermal unit 
per pound-F 

12.19 
LIQUID THERMAL CONDUCTIVITY 

51 .470 
52 .471 
53 .472 
54 .472 
55 .473 
56 .473 
57 .474 
58 .474 
59     ... . _ .475 
60 .475 
61 .476 
62 .477 
63 .477 
64 .478 
65 .478 
66 .479 
67 .479 
68 .480 
69 .480 
70 .481 
71 .482 
72 .482 
73 .483 
74 .483 
75 .484 
76 .484 

Temperature 
(degrees F) 

British thermal 
unit-inch per hour- 

square foot-F 

12.20 
UQUID VISCOSITY 

N 
O 
T 

P 
E 
R 
T 
I 

N 
E 
N 
T 

Temperature 
(degrees F) Centipoise 

N 
O 
T 

P 
E 
R 
T 
I 

N 
E 
N 
T 

12.21 
SOLUBILITY IN WATER 

12.22 
SATURATED VAPOR PRESSURE 

12.23 
SATURATED VAPOR DENSITY 

12^4 
IDEAL GAS HEAT CAPACITY 

Temperature 
(degrees F) 

Pounds per 100 
pounds of water 

Temperature 
(degrees F) 

Pounds per square 
inch 

Temperature 
(degrees F) 

Pounds per cubic 
foot 

Temperature 
(degrees F) 

British thermal unit 
per pound-F 

M 80 1.291 80 .01404 0 .206 
I 85 1.489 85 .01605 10 .209 
S 90 1.713 90 .01829 20 .213 
C 95 1.964 95 .02078 30 .216 
I 100 2.246 100 .02355 40 .219 
B 105 2.560 105 .02662 50 .223 
L 110 2.912 110 .03000 60 .226 
E 115 3.303 115 .03374 70 .229 

120 3.737 120 .03784 80 .232 
125 4.218 125 .04235 90 .236 
130 4.750 130 .04728 100 .239 
135 5.336 135 .05267 110 .242 
140 5.981 140 .05855 120 .246 
145 6.690 145 .06494 130 .249 
150 7.467 150 .07189 140 .252 
155 8.317 155 .07943 150 .255 
160 9.246 160 .08758 160 .259 
165 10.260 165 .09640 170 .262 
170 11.360 170 .10590 180 .265 
175 12.560 175 .11610 190 .269 
180 13.860 180 .12720 200 

210 
220 
230 
240 
250 

.272 

.275 

.278 

.282 

.285 

.288 
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NAY OCCUR. 
T: 

SHORT TERN EXPOSURE: NAY CAUSE DRUNKENESS 
VONITING, DIGESTIVE DISORDERS, HEADACHE, WEAKNESS, CONFUSION, LUNG DANAGE 
I   t K J A--- A-I H 1 A"- A"- T  A". 1   I A'M, 11— A"- A"- A" A"> KH A-, A. hi?".        t   • I"" A. f. "T        r- Al   T I      I   t r"i .— 
Ur-jL-UrJaaU J. LJUOI^/COCD ,     UUI'IM    HIMU    hcMr\ I     r ri I LuKc . 

LONG TERN EFFECTS: NAY CAUSE SORES. NAY ALSO CAUSE REPRGDUCTIVE EFFECTS Ar 
PAkinrr. 
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INHALATION: 
FIRST AID- RENOVE FRON EXPOSURE AREA TO FRESH AIR INNEDIATELY. IF BREATHING 
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SHOULD   BE   PERFORNED   BY   QUALIFIED   PERSONNEL.    GET   MEDICAL   ATTENTION 
INNEDIATELY. 

SKIN CONTACT: 
FIRST AID- RENOVE CONTAMINATED CLOTHING AND SHOES INNEDIATELY. WASH AFFECTE 

AREA WITH SOAP OR MILD DETERGENT AND LARGE AMOUNTS OF WATER UNTIL NO 
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WITH   FLOODING   AMOUNTS   OF   WATER   APPLIED   FROM   AS   FAR   A   DISTANCE   AS   POSSIBLE. 
DO   NOT   ALLOW   RUN-OFF   WATER   INTO   SEWERS   AND   WATER   SOURCES.    AVOID   BREATHING 
VAPORS. 

i-!ori    runvi 5     ivUI     t-; ,'i-i i L.r-ijr.i_ni 

HA7 Annni ir--     r^,—i^*-:' IHTTHM     C'C'^lT1.1 S'""-"J"C; -. i-;ihr,JüuD   (_Urii?i_jc3 i i i_iiN   rr-.üuu^io; 

THERMAL   DECOMPOSITION   PRODUCTS   MAY   INCLUDE   TOXIC   AND   CORROSIVE   FUN 
CHLORIDES, r-, v T rv ;' i Or Ci^.'r 

omU i a. ui-j c 
A /-..—■ T ■,-.!-■>■. i-r ^ '   i-,r-1 r-A^r  K.-ir"A,"2: n-,r-,—- 

OCCUPATIONAL   SPILL: 
SHUT   OFF    IGNITION   SOURCES.    STOP   LEAK   IF r UP.  Cl>:'lr-i!_.i_ 
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THE SUPERFUND AMENDMENTS AND RE£ 
THAT A RELEASE EQUAL TO OR GREATER THAN THE REPORTAELE QUA? 
SUBSTANCE BE IMMEDIATELY REPORTED TO THE LOCAL EMERGENCY PL 
AMD THE STATE EMERGENCY RESPONSE COMMISSION (40 CFR 355.43' 
THIS SUBSTANCE IS REPORTABLE UNDER CERCLA SECTION 103. THE N i .-■. -r- T i 

-; K :      ••:■■ rr, KtiUi: 

i t: p 
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LiH.s. N'.TCJN,    D.C    AREA    (4C   CFR   Si t:.^: . O .1 

s-jii.   = :- 

;..,ij;Mt.,r\L: : c. 

WATER SPILLs 
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USE SUCTION HOSES TO REMOVE TRAPPED SPILL MATERIAL. 

THE CALIFORNIA SAFE DRINKING WATER AND TOXIC ENFORCEMENT ACT OF 19; 
(PROPOSITION 65) PROHIBITS CONTAMINATING ANY KNOWN SOURCE OF DRINK 

-:   SUBSTANCES KNOWN TO CAUSE CANCER AND/OR REPRODUCTIVE TüXICITY 
K in      i   ; ■ 

I.? T ~n 

SECTION   7 UÄM?"i!    T hT*      Ahir,     i---r.—ir-. A ,-*i— n i-i: -J u L_ i f M La    ei IM i_>    oiü :\ {--. b b 

FEDERAL. STATE AND LOCAL REGULATIONS WHEN S"; <_;:- 

IN A COOL, DRY, WELL-VENTILATED LOCATION (NFFA 49, 'r DQUS CHEMICALS 
DATA,    1< 

C T f{ K' V-      üii A V     ET C' ~i V      •'• H I r- — K.-I r-. /\ -r T r*. I ici-t:    oui.oo i MISLC3 

:XP0SURE CONTROLS/PERSONAL 

EIXPOSURE LIMITS: 
METHYL CHLOROFORM (1,1.1-TRICHLDRGETHANE): 

PPM (1910 MS/M3) OSHA TWA; 450 PPM (2460 MG/M3' "T 

?'V c: 

-r i=: /■ft 

usnti CD : c-_ 
PPM -910 MG/M3) ACGIH TWA: 450 PPM (246S3 MG/M3) ACGIH STEL 

-•M (1910 MG/M3) NIOSH RECOMMENDED 15 MINUTE CEILING 
233 PPM (1380 MG/M3) DFG MAK TWA: 
1030 PPM (5403 MG/M3) DFG MAK 30'MINUTE PEAK, AVERAGE VALUE, 2 TIM -•i ! T i r 

MEASUREMENT METHOD: CHARCOAL. TUBE: CARBON BISULFIDE: GAS CHRQMATQGRAPHY Wlifri 
FLAME IONIZATION DETECTION: (NIOSH V !_> 1_ .   X 1  1 # 1003, HALOGENATE r 

i 
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11TH   CIRCUIT   COURT /\ I-I r> ■-- r* i   r~- 
-; /    er rtL, 

•r:    /■• -:- T /—: t* ;     -;-r-     i:.v—r--:-~     r-.t ir.i    T ft u— 

CA.- LJOt i_ .1 i •: .i   ! 

üP iir-r.D: WASH   FACI A r- T ■   T T T rr er- 

• T  h t        K.-I WHERE   THERE    IS   ANY   POSSIBILITY   THAT   AN   EMPLOYEE'S   EYES   AND/OR 
EXPOSED   TO   THIS   SUBSTANCE,    THE   EMPLOYER   SHOULD   PROVIDE   AN   EYE   WASH   Fi 

CLOTHING; 
EMPLOYEE   MUST   WEAR   APPROPRIATE   PROTECTIVE    (IMPERVIOUS)    CLOTH 

r"i r"i i— J i J— K i -i"      .•'\ n • *i /      i~i:~ :—■r-■ T 7~i T i     T -r \ ;      r-. i—      ;~- i.■■ T u i      ,—■- ,—i r-, i -,— APT      i.; T ~r; 1      -i- i  1 • »■" r». ;-* vi~ !"•.•  •        !—! ■ \» v       ;*~ s i.—* .-**. f   r*1.  ! (      I    IT       f a—       .—if-,   !  i VJ      i  .; it -J  I  •■-* i      i       I*I  i    i  i—i       < r*-j ' 

GLOVES: 
EMPLOYEE   MUST   WEAR   APPROPRIATE   PROTECTIVE   GLOVES   TO   PREVENT   CONTACT   WITH 
SUBSTANCE. 

RESPIRATOR; 
THE FOLLOWING RESPIRATORS AND MAXIMUM USE CONCENTRATIONS ARE RECOMMENDAT: 

BY THE U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES. NIOSH POCKET GUI Et 
CHEMICAL   HAZARDS;    NIOSH   CRITERIA   DOCUMENTS   OR   BY   THE   U.S.    DEPARTMENT   0? 
t-Mi^Üf-   ,       jiL7      LIT,      I7 1i/J      OULirMr. I        .£.  « 

THE SPECIFIC RESPIRATOR SELECTED MUST BE BASED ON CONTAMINATION LEVELS Fi 
IN   THE   WORK   PLACE,    MUST   NOT   EXCEED   THE   WORKING   LIMITS   OF   THE   RE3PIRAT0F 

!N;T; 

nci-ii_ I n    i-i!>Ji..'     iht    I III'JC    aMrt I  i     I-IIML,1    hci-ii. I n    i~ijL-ri.t 1\ x. o : r\r-: i i !_;,"■,•     iruLion-nonci ) 
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SELF-CONTAINED   BREATH! 
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MOLECULAR   HEIGHT:    133.451    • 
MOLECULAR   FORMULA:    C--H3-C-CL3 
BOILING   POINT:    160-190   F    (71-J 

"i" T K i r 

T :—(i I r r-\ 

"ir. r _j " _!tj  L. I 
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VOLATILITY:    102)"/. 
EVAPORATION   RATE:    (BUT'i 
SOLVENT   SOLUBILITY:    SOLUBLE   IN   A 

BISULFIDE.    ETHER 

-j. i 

-• r—r ~ 

CA; 
BENZEN 

TETRA T DP 
ur _jr 

K 1 
-  IM" 

iMi-'  r\ü!1L I i 

Pi' T-~ __ '"^ "r T '. - T "'" '•-■' * 

SLOWLY   DECOMPOSES   OVER   TIME   YIELDING   HYDROGEN   CHLORIDE 
INGE   THE   ACID   THA1" 
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INCOMPATIBILITIES:' 
METHYL   CHLOROFORM    ( -L . J.— i I '•. J. Ui II_.tJP.LJw I rii-liML'- ; 

ALKALI    (STRONG):    POSSIBLE   VIOLENT   REACTION, 
ALUMINUM   AND   ALLOYS:    MAY   DECOMPOSE   VI; »" hiTI 
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POLYMERIZATION; 
HAZARDOUS POLYMERIZATIC 
TEMPERATURES AND PRESSURES, 

I U      L.'U(. 

-. I    -4  ■* 

L..: T J— -; i '■ . L. 
•t 1 ; 

■i I". T "V ■'* FYF-MAN! : 
'24 HOURS SKIN-RABBIT MODERATi 

-ilJ I 

i   J. i...".- 

1.00   MG   EYE-RABBIT   MILD 
3XICITY   D*     _. .. 
TCLD: ?20 PPM/70 MINUTES INHALATION-HUMAN TCLO; 1BE0S PPM/4 HOURS 
INHALATION-RAT LOSS; 1SS03 PPM/i HOUR/13 WEEKS INTERMITTENT 

/\ ~r  T ~': \ t i :■■-. c:: ry,  : 

.1. I.. 

L_. i™ L..= ^  -J'' 

INTERMITTENT INHALATION-GUINEA PIG: 24400 MG/M:J 
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LUu't-'S        O / VJ       ISO.-   i-.i^      !...= : \J~::—      :!__'ii!-!lS        .  l~>.-- -.^ - 

ORAL-MCUSE LD50i 5SS0 MO/KG ORAL-rAf-iivifcii i 
LD50: 750 MG/KG CRAL-DGG LD50; 16 GM/K' 
SUBCUTANEOUS-RABBIT   LDLO;    95   MG/KG   INT! 
TMTPÖPf-R 

32-0E3F 
x i'-ini- 

i i£i ei 4 ) 5 "iM/K 

i i     L. iJ w lü ; 

OR A1 r--!   1 T h . 

JTRAPERI TüNEf-Vu.-r RAT LD50J 3636 MG/KG INTRAPERITONEAL-MOUSE LD50; 310.Ü 
INTRAPERITONEAL-DOG LD50? MUTAGENIC DATA (RTECS); REPRODUCTIVE EFFECTb 
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«Lt, HiMii'irtL SUFFICIENT EVIDENCE ( I AF<C ERDUP-2B) . ORAL ADM I NIETRAT 

PRODUCED ADENOMAS AND CARCINOMAS IN THE LIVER AND CARCINOMAS OF THE NA 
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LOCAL EFFECTS: IRRITANT- INHALATION, SKIN, EYES, 
ACUTE TOXICITY LEVEL: MODERATELY TOXIC BYINHALA ,0N; SLIGHTLY TOXIC BY 

ADSORPTION AND INGESTION. 
TARGET EFFECTS: HEPATOTOXIN: CENTRAL NERVOUS SYSTEM DEPRESSANT: NEPHROTC 
POISONING MAY AFFECT THE BRAIN. 

FROM EXPOSURE: PERSONS WITH PRE-EXISTING LIVER.. KIDNEY 
i i i2Ui\jL»c.:<;nJ . 

;;L"D I  i 1 Uh ai-ii..    iji-i i i-i ; MLLÜnL'L    i-i.-i i  . tiNHniM!.,!!     i he     iUAlL    Eri-EL 

rid IH;L    LnL.ür\Lfr Ur.:-|     (. 1 , 1 , J. — i i-, .1 L, H L_ U r\ u c. ! HANb ; . 

IRRITANT/NARCOTIC.    1000   PPM   IMMEDIATELY   DANGEROUS   TO LIFT   OR   HEALTH. 
ACUTE   EXPOSURE-   EXPOSURE   TO   500   PPM   FOR   60   MINUTES SHOULD   CAUSE   NO   EFF 
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Ci-: U'L 

SYSTEM DEPRESSION, RESPIRATORY ARREST, OR CARDIAC ARRYTHMIA. 
CARDIAC SENSITIZATION MAY BE A CONTRIBUTING FACTOR. OTHER EFFECTS MA 
INCLUDE NAUSEA, VOMITING. DIARRHEA. DROWSINESS, CONVULSIONS, FALL OF 
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ACUTE   EXPOSURE-   MAY   CAUSE   NAUSEA..    VOMITING,    DIARRHEA,,    GA3TRD INTESTIN i 

DEPRESSION   WITH   HEADACHE,    DIZZINESS,    WEAKNESS,    INCOCRDINATION.    MEN T AL 
CONFUSION   AND   UNCONSCIOUSNESS.    DEATH   MAY   OCCUR   FROM   CHRONIC   RESPIE A ;""■:■; Y 
r A-i L....J1" "r  .  il i htn o r ]'!■"' i UMci AS DESCri I tb.D IN M„JE I'wHAL., A' ION f'tAY -L SO C -:,■■■:■. ■ 1 
MYOCARDIAL   SENSITIZATIGN   TO   EPINEPHRINE   AND   SUBSEQUENT   DEATH   DUE   T - 
CAF<DIAC   ARREST   MAY   OCCUR,    ASPIRATION   MAY   RESULT    IN   PULMONARY   EDEMA 0 F 
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CHRONIC   EXPOSURE-   REPRODUCTIVE   EFFECTS   HAVE   BEEN   REPORTED   IN   ANIMALS - 

1.4-DIGXANEs 
NARCOTIC/HEPATOTOXIN/NEPHROTOXIN/CARCINOGEN. 

ACUTE   EXPOSURE-   MAY   CAUSE   LIGHT   BURNING   SENSATION   ON   CONTACT   WITH 
ORAL   MUCOUS   MEMBRANES.    LARGE   DOSES   RESULTED    IN   WEAKNESS.    INCOORDIN f: ... . _. 

N . 
DEPRESSION,    COMA   AND   DEATH    IN   ANIMALS,    AUTOPSY   REVEALED   HEMGRRHAGI C 
AREAS    IN   THE   PYLDRIC   REGION   OF   THE   STOMACH.    BLADDERS   DISTENDED 
WITH   URINE.    SLIGHT   PRQTEINURIA   AND   ENLARGED   KIDNEYS.    ASPIRATION 
MAY   RESULT    IN   PNEUMONIA. 

CHRONIC   EXPOSURE-    IN   ANIMAL   FEEDING   STUDIES,    THIS   COMPOUND   PRODUCED i 
i... T',;•;: R   I 

AND   KIDNEY   DEGENERATION   AND   NECROSIS,    ULCERATION   OF   THE   STOMACH. 
HEPATCMAS,    CARCINOMA   OF   THE   NASAL   CAVITY,    CARCINOMA   OF   THE   KIDNEY 
PELVIS,    LEUKEMIA,    LYMPH03ARC0MA.    CHGLANGIOMAS,    GALL   BLADDER 
CARCINOMAS,    AND   TUMORS   OF   THE   LUNG.    REPRODUCTIVE   EFFECTS   HAVE   BEEl\ 
rirr.nnTrn  TM  AKITWAI >—• 
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ENVIRONMENTAL    IMPACT   RATING    f0-4i:    NO   DATA   AVAILABLE 

ACUTE   AQUATIC   TOXICITY:    NO   DATA   AVAILABLE 

DEGRADABILITY:    NO   DATA   AVAILABLE 
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TRANSPORTATION LABELING REQUIREMENTS 49-CFR J72.1S31 AND 
cUBi-HH i 

DEPARTMENT OF TRANSPORTATION PACKAGING RE? 

■INAL RULE ON HAZARDOUS MATERIALS REGULATIONS (HMR, 49 CFR PARTS i/l-lti^S, 
HM-131A, HM-181B, HM--1S1C, HM-iSiD AND HM--204. 

COMPLIANCE WITH THE REGULATIONS T 
- \ ,~, ■--1: .-■ r- "i-      h[i 1li.* 7-i rz r~> c;      LJM 1  PI 

nufjc vc 

AUTHORIZED ON AND AFTER JANUARY i, 1991. (55 FR 52402, 12/21/90) 

EXCEPT FOR EXPLOSIVES. INHALATION HAZARDS, AND INFECTIOUS SUBSTANCES 
EFFECTIVE DATE FOR HAZARD COMMUNICATION REQUIREMENTS IS EXTENDED TO 
UL- i Utocn -<   47158, 09/18/91) 
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1.1.1-TRICHLCROETHANE-UN 233. 

U.S. DEPARTMENT OF TRANSPORTATION HAZARD CLASS OR DIVISIuN, 49 I 
6.1 - POISONOUS MATERIALS 

U.S. DEPARTMENT OF TRANSPORTATION PACKING GROUP, 49 CFR 172.101 
FG III 

U.S. DEPARTMENT OF 
AND SUBPART E; 

KEEP AWAY FROM FOOD 

T K Pi N b r J K i H i i UI M L r-i D c i_ i ! M L-i he L-J ■_> i ;"•. c. T i c i M i c? , *•:■ V 

,S. DEPARTMENT OF TRANSPORTATION PACKAGING AUTHORIZATIONS: 

NON-BULK PACKAGING: 49 CFR 17 
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CYCLOTETRAMETHYLEiMETETRANITRAMINE IB A SOLID. 
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fb SPECIFIC RESPIRATOR SELECTED MUST BE BASED 
IN THE WORK PLACE. MUST BE BASED ON THE SPECI: 
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PRESbUE--DEMAND OR OTHER POSITIVE PRESSUPE MOD- D* l/r: 

HELMET.OR HOOD OPERATED IN CONTINUOUS-FLOW MODE 
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3HTING AND OTHER IMMEDIATELY DANGEROUS 
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r"hLddü-c-DE1AND OP GP--ER POSITIVE-PRESSURE MODE IN CHfiE vfj,i^ 
AUXILIARY SELF-CONTAINED BEEAl'i- .. NG APPARATUS fT=FF^T|=-n iiv/op 
OR   OTHER   POSITIVE-PRESSURE   MODE. 
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WATER SOLUBILITY: 

OELESS TU WHITE CRYSTALS UE ''"TED WITH WAT' 
«   '".7' O .:..  -~ C* 

I'! !_> I   .-! V i-i J. L. « b L- C 

INSOLUBLE 



-. i    ;  ■; v.". J    r- 

OZ-.X,  i   J ! n   p 

- ■• T :  i T "i" 

"MV! r:MPTr " '"• :■■". K ' T ' 

i ■-•_■'-, i"..—- -  irvj--      -■-,—,      i  i i •■."■.-p r-;-T T i™^ -:- •■- •"■■• u j      nn      .—-i  ? ■■-■ ."-•; .■• 

■-. r- -r ;■"■. K i .■' 
i r-i -i.   I   A. l-i ;  d      JL-'IZ  I L_UMM  i   X Ui 

SUM H:~i  /.  ?»f"',   i  -1   . 

•T r- 

i <     \ / K.4 ;— r~t T  "7 ,-*\ "I" T .—. k t 
;.:._ i ricr, .1. JLJ-S I -i- u.!i--f 

A.. f~; i"\ .i_c* L.; i_j c;?     r* w i... T '., üN   i r-b   NuT    L=h.E:.f^ "u occur 

i~ r~ ."-■ "T  T  .-~. K i 4     4     / 

coii    rib,- r--.o    oK.ii'i"hnbbi I     !_L',_<iijp     o47<ij    rii3/r-.u    ur 

■3L'jfj    no/Kb    u'f\.l"ii_~UiJi Ncir-s    rib    I_L/JVJ;     J. W'-üHJ    riu/rxo    i_'rw-ii 

:'IO/  r-.ÜJ       i I'll  I  i -iU'!_!_l ;       io 

27-3E   M£ >...;u . d-~r:U,.jr.jb.    J-..L-'%_'*_= ;     /JüK,'    MD/ KC    L.-JMI- 

AL -- RAT L D 
L E 5 Zs 52 h. i T~- no / 

/ K f-j IN IF A VEN 
M V 'T MUUS— j~ Pir;'Jb 
!•'-" t- V.J V "j" £T *;~^ r ;"'; 1 T 

uuo_o; 

Nüifc 

ACLJ PU'P: 

i trA!    -TL '     rETC'C^TC 

Thji iAi    y\ "r T .■■-. K i - 
i r4,—ii-is_!-i i i i_'lN ; 

CYCLOTETRAMETHYLENETETRAMITRAM1NE: 
ACUTE EXPOSURE- NO DATA AVAILABLE. 
CHRONIC EXPOSURE- NO DATA AVAILABLE. 
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■ T Lt-u i !.~ i r.t~. 
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OBSERVE ALL FEDERAL. 

DISPOSAL MUST BE IN ACCORDANCE WITH STANDARDS APPLICABLE TO GENERATORS 
HAZARDOUS WASTE, 40 CFR 262. EPA HAZARDOUS WASTE 

100 POUND CERCLA SECTION 103 REPORTABLE QUANTITY 
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DEPARTMENT OF TRANSPORTATION PACKAGING REQUIREMENTSs 49-CFR 173.il TÜ 
49-CFR 173.87 

EXCEPTIONS: 49-CFR 173.65 
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EMERGENCY OVERVIEW; 
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IF SWALLOWED. MAY EXPLODE FROM HEAT, SHOCK OR FRICTION, 
•;EAT   OR SHOCK. KEEP AWAY FROM HEAT, 
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EXr-'QoUEE   AREA   TO   FRESH   AIR    IMMEDIATELY 

"SPT 
i I'.CM i     o T rir i Diii-i i IUKL.I_ i     t-ttvu    burl 

Of., i IM     iwUI'J I HU I   S 

".col- xr\H i x ION. 
P. FT MEDICAL   ATI 

IF r x r\o i     I-; x x/- i r-      r*--.—. K I 
u-ui'j i mix i\ls-i       i,'    LLOT     i Nb    AN; 

iMiJ    l._,-irMo AREA WITH SOAP OR MILD DETERGENT 
EVIDENCE OF CHEMICAL REMAINS (APPROXIMATE! 
ATTFNiT rnhi 

'•-i r.h      WThii  i "V r- /—■ • -. j r-      ;._., r 
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INGESTION:- 
IF EXTENSIVE VOMITING HAS NOT OCCURRED. 

._ .. .-._._ - I I T v\r-7--.   -|~f } 

AND CONVULSIONS ARE NOT PRESENT. KEEP HEAD ^ 
r-ii-ti—i ir-i- /\ i~* r-t T r~. 
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BY QUALIFIED MEDICAL PERSONNEL. 
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IMLJ    or r.L lr ± u.    M|\J i i UL.} t e , 

*i"" r_]■•■• T ,; 
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PHYSICAL-DATA. TOXICITY AND HEALTH EFFECTS SECTION; 
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CYCLCTR1METHYLENETRINITRAMINE 
ACUTE   EXPOSURE-   MAY   CAUSE    IRRITATION, 
CHRONIC   EXPOSURE-   NO   DATA   AVAILABLE. 
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CHRONIC   EXPOSURE-   REPEATED   INGESTION   MAY   CAUSE   EFFECTS 
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RATS   FED   DIETS   CONTAINING   UP   TD   630   M6/KG/DAY   FOR"'l3*'7jE 
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ISOBUTYLENE IBL 

2-Methytoropene 

UqmlKd oompwind   CokxtaM Sweat o»an«na »a 

■ «id boü» on water. Rammabl» vMbie vapor 
cloud r» produced. 

StS daehargo if D0MC»>. Keep people »ray. 
Sum off ignnxi aourcea and can ft* dep»rtment 
Slay upon) and uaa «mar apray to "knock down" vapor. 

Fire 

Exposure 

Water 
Pollution 

FLAMMABLE. 
Raahbaa along vapor mi may ooojr. 
Vapor may «xptad» » kjniud in an andoaed • 

Slop flow of gaa 
Cool a^oeed oo 

Lai ft* bun. 
Ejrtjnguon amafl fc»a 

and protect man »Macang ihutoft wüh 

«Ml »alar, dry cnamcal. or carton dkxrjda. 

MX FOB MEDICAL AIO. 
VAPOR 
rmtabng to eye», noaa, and throat 
K Maud, w cauaa IXLUIMI. or km ol 

Mov* to Iraah air. 
If breathing ha» • 
H br*aMng m drMcuR. grv* osygan. 
LIQUID 
wa car 

Fluan affactad araaa with plenty of «alar. 
OO NOT RUB AFFECTED AREAS. 

Not harmful to aquatic Ha. 

L   RESraNSE TO DISCHARGE 

laaua wanw^g-high Hammabirty 
Raasict aooaaa 
Evacualaaraa 

1   CHEMICAL DESIGNATIONS 

XI CO CunrpaiajW» Claaa: OKfti 
12 Formula: (CHi)>C - CH> 
U WO/UN Oaalgnaaon: 1/1055 
14 DOT 10 No: 1055 
U CAS flagtttry NOJ 115-11-7 

t   LABEL 

1.1   Catagory 
12  Cta« 2 

4.   OBSERVABLE CHARACTERISTICS 

4.1   Pnyalcal Stata (aa I 

42 Caton CMorlaaa 
43 Odor Mad awae»* 

I   HEALTH HAZARDS 
5.1    Paraora, Protocttv» equipment Chamrcal glova» and aya protactiori: organic vaix» ranralar or 

aad-contarnad braatning apparatus. 
U    Symplon» Following fapoaur«: Wlalalion ol modarata oonoantrationa cauaaa otainaaa, 

rju»irnaaa. and immnirtmrrmm "tr—- -"• *r* ~ •"" T **"* J""«»" "a ""d "■» 

U Treatment of Ezpaaun: INHALATION: ramova viaim to Iraan air and apply raauadtation: ca« a 
phyacian promptly if «am <• unxadous. EYES: rl inttatad. waah «im «alar. SrMt II rnltatad. 

«aah with aoap and watar. 
14    ThraanoM Lkntt Vakia: 1C00 ppm (S hr) 
U    Short Tarm Inhalation Umtta: Data not avarlabla 
U    Toaldty by mgaetlon: Notprrtnant 
8.7    LataToUdty: Nona 
U    Vapor (Oaa) Irritant Oaaar-laiUtlc»: Vapor» are nonnnltailng to ayaa and throat 
U    Liquid or Sold brttant Charactartatica: No appracialila haiard PrMkaiV hamaaia » aldn 

bacauaa it la vary volatile and avaporata quekiy. May cauaa Iroatbita. 
110   Odor Thraaholat Data not avaHWa 
J.11   KUH Value: Data not «irailatila 

t   HUE HAZARDS 

6.1    Ftoah Point Qaa 
U    Flammabla UmMa kl Air 1 -8%-9.6% 
6J    Hr» EzltoguuMng Aganta: Lat ft* bun. 

»top flow ol gaa. Watar fog. dry Chan** 
or carbon donde may ba uaad for amal 

free. 
IA    Hr» ErMnguMhlng Aganta Wot to b* 

Uaad: Not panmant 
IS    Special Hazard» of CombuatJon 

product»: Not uankiant 
U    Behavior In "»•: Containani may explode 

kl ft*. Vapor ■ haaviar than air and may 
traval a tang dstane» to a aouroa of 
ignition and fraan back. 

«.7    ronraon Temperature: 869-F 
U     Boctrtcal Hazard: Not partner» 
U    Burning Rate: Oats not available 
6.10   Adtobottc Ham» Tampacaturo: 

Data not avarlabla 
iContnuertf 

10.   HAZARD ASSESSMENT COOE 

p»» Hazard Aaa»aam»nt Handbook) 

A-B-O0-e-f-<3 

1L   HAZARO CLASSinCATIONS 

11.1   teo» o( Faooral Regulations: 

Flarnmab»» gaa 
1«   HAS Hazard Rating for Buk Watar 

Tianapuilabon-Notkalad 
11J   NFPA Hazard ClaaalflraHnn- 

Catagory         ClaaalflraHnn 

Haalth Hazard (Bkja) 1 

Raactrvily (Y»0o»r) 0 

7.   CHEMICAL REACTIVITY 

7.1 naacBvtty With Watar: No raactjon 
7.2 RaacBvrty 1th Common Malarial»: No 

rvactjon 
7J   Staomty During Tianaport Sat»» 
7.4 NautnatckigAgjnttfwAcldaand 

Ouatlcs: Not partnant 
7.5 Puli/iiwiliation. Not pertinent 
73   Inhibitor of PulywoilMBon. 

Not panmant 
7.7   Motor Ratio (naactant to 

Product): Daia not avalaNa 
7J   Reecovrty Oroupe 30 

12.   PHYSICAL AND CHEMICAL PROPERTIES 

12.1     Fhyaleal St»t» it irC »nd 1 attK 
Gaa 

112 Holaciaar Walght 56.10 
113 BoWng Pout at latnc 

ig.trF - -«.re - 20S-TK 

1ata4          FToMrawflQ POoflC 

—220T - — 140TC - 1S2.a-K 
IIS    Cftlleal Tamp«™*»*: 

292.5-F - —144.7X - 417.8-K 
IK    Critic»! Pi ■■■!■■ 

500 pa» - 39.48 aim - 3.9» MN/m» 
117    Spadfle Gravity: 

0.59 at ZrC (loiad) 
11»    Uqiad Surfaoa Tanaton: 

153 dynaa/cm - 0.0158 N/m at 20'C 
11S    UquM Watar Inlacfaclal Tendon: 

(•at) 40 dynaa/cm - 0.04 N/m at 
—10*C 

12.10   Vapor (Gaa) Specific Gravity: 1.9 
1111   Ratio of Spoetfle Heat» of Vapor (Gaa): 

1.061 
1111   Lawmt Heat of Vapor UaBon: 

170 Slu/tj - 94.3 cai/g - 
3.95 X 10« J/kg 

12.13   HeM of ComQuallorr —19.359 Btu/D - 
—10,755 cal/g - —450.29 X 10« J/kg 

1114 Heat of O«coir«)o»rtlon: Not pannarrt 
1115 Ha« of Solution: Not pertinent 
1116 Heel of pmyiuonubon: Not partnant 
1125 Hoot of Fuaton: 2125 eal/g 
1126 Limiting Value: Data not avaüabla 
1127 Rid Vapor Pi aaeiae: Data not available 

1 

I   WATER POLLUTION 

8.1   Aquatic Tojbctty: 

12   Watatfowl Toaterly: Nona 
aj   Biological Oxygen Demand (BOO): 

L4   Food Cham Cuntontrallon PaaanllaL 
Nona 

1   SHIPPING INFORMATION 

a.1   Oradaa of Fumy: Corranardal 
U   Storag» Tcrnparatura: Amblant 
gJS   Inart Atjnoarphara: No raqutamant 
a.4   Vcrrdng: SsMy raial 

(.   HUE HAL 

(.11   Stukllluiiialll» Aa- to Fual R»»o: 14.«S (E 
«.12   nama Tamp»r»tur»: Daa not avaüabla 

UfDS (Continued) 

a.) 
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12.17 12.18 12.19 12.20                      1 
LIQUID VISCOSITY           ■ SATURATED LIQUID DENSITY LIQUID HEAT CAPACITY LIQUID THERMAL CONDUCTIVITY 

Temperature Pounds per cubic Temperature British thermal unit Temperature British thermal 
Temperature 
(degrees F) (degrees F) foot (degrees F) per pound-F (degrees F) unit-inch per hour- 

square foot-F 
Centipoise 

N —20 .498 —115 1.175 —20 .195       ™ 
0 —15 .501 —110 1.160 —10 .190 
T —10 .504 —105 1.145 0 .184 

—5 .507 —100 1.130 10 .179       ■ 
P 0 .510 —95 1.115 
E S .513 —90 1.100 
R 10 .516 —85 1.085 
T 
I 

15 .520 —80 
—75 

1.070 
1.054 

N —70 1.039 
E —65 1.024 
N —60 1.009 
T 

.*■•". 

—55 
—50 
—45 
—40 
—35 
—30 
—25 
—20 
—15 
—10 

.994 

.979 

.964 

.949 

.934 

.919 

.904 

.889 

.874 

.859 
—5 

0 
5 

.844 

.829 

.814 

  

1231 1 2.22 12.23 12 24 SOLUBILITY IN WATER SATURATED VA POR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY    m 

Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thermal ur^K (degrees F) pounds of water (degrees F) inch (degrees F) foot (degrees F) per pound-F   ^ 

I —55 2.182 —55 .02818 0 .597        *m 
N —50 £534 —50 .03233 25 .606         ■ 
S —45 2.933 —45 .03696 50 .614          ■ 
0 —40 3.382 —40 .04212 75 .623 
L —35 3.887 —35 .04783 100 .632 
U -r-30 4.453 —30 .05416 125 .640      m 
B —25 5.085 —25 .06114 ' 150 .649          ■ 
L —20 5.789 —20 .06882 175 .657         9 
E —15 6.572 —15 .07724 200 .665 

—10 7.440 —10 .08647 225 .673 
—5 8.400 —5 .09655 250 .681          tk 

0 9.458 0 .10750 275 .689          ■ 
5 10.620 5 .11950 300 .697         m 

10 11.900 10 .13240 325 .705 
15 13.300 15 .14640 350 .713 
20 14.830 20 .16160 375 .720          ■ 
25 16.500   '• 25 .17790 400 .728          ■ 
30 13.320 30 .19550 425 .735          • 
35 2J-290 35 .21440 450 .743 
40 22.430 40 .23460 475 .750          Ä 
45 24.750 45 .25630 500 .757          ■ 
50 27.260 50 .27950 525 .764          ■ 
55 29.960 55 .30420 550 .771 

.60 32.870 60 .33060 575 .778 
65 36.000 65 .35860 600 .785          ^ 
70 39.360 70 .38840 



APPENDIX E 

LYME DISEASE INFORMATION SHEET 

W0109310.080 7134-03 



PUBLIC HEALTH 
FACT SHEET       LYME DISEASE IN MAINE 

Acknowledgements: Portions of this text are reproduced from Fact Sheets published by the 
Massachusetts and Maryland Departments of Public Health. 

What is Lyme Disease? 
Lyme Disease is an illness caused by bacteria that are transmitted to humans, dogs, horses and 

other animals by the bite of an infected deer tick flxodes damminh. While rarely life-threatening it is an 
important illness because of its potential to cause problems in the joints, nervous system, and heart. 

Where is Lvme Disease Found? 
Transmission of Lyme Disease has been documented in many parts of the world, ft occurs over 

wide areas of the United States, but particularly along the east coast. It was first recognized in the U.S. in 
1975 as the result of an investigation of a group of children with arthritis in Lyme, Connecticut. 

Cases of Lyme Disease have occurred in Southern Maine. Deer ticks have been identified in 
coastal York and Cumberland counties and in a few other scattered areas, particularly along the coast. 
Investigations are continuing to determine the distribution of the tick and the extent of Lyme Disease 
transmission in Maine. 

How is Lvme Disease Transmitted? 
The bacteria that cause Lyme Disease are acquired by juvenile deer ticks (larvae) through 

feeding on an infected animal, usually a mouse. At a subsequent stage in development (nymph), the ticks 
cling to vegetation in brushy, wooded, or grassy areas and transfer by direct contact to the skin of 
passing animals and humans. The bite of the infected tick can then transmit the bacteria to the new host. 
This transmission of the infectous organism appears to require that the tick be attached for at least 24 
hours. "~ ~~~ 

The immature deer tick is very small, and when attached to the skin may not be immediately 
noticeable. The approximate size of the tick at various stages of development is illustrated below: 

Larva Nymph Adult 

Actual size „ * |fe 

August June April, May 
September July     September - December 

During its complex two-year life cycle the tick can infect a variety of hosts including white-footed 
mice, deer, and other wild and domestic animals as well as humans. Lyme Disease is most commonly 
acquired in the summer months, less often in early spring or late fall, and only rarely during the winter. 

It is important to note that not all ticks carry Lyme disease. The common dog tick for example 
does not transmit the infection. Even a deer tick bite does not necessarily mean that disease will follow, 
because not all members of the species are infected. Prompt removal of a tick will greatly decrease the 
risk of disease transmission. 

What are the symptoms of Lvme Disease? 

Earlv Svmotoms: 
The first symptom of Lyme Disease is usuaily-but not always- a skin rash called Erythema 

Migrans (EM). While the tick may have gone undetected, the rash occurs at the site of the bite. It begins 
as a small red area 3 to 32 days after the bite, then gradually enlarges, often with partial clearing at the 
center, so that it resembles a doughnut. The rash may be accompanied by flu-like sumptoms such as 
fever, headache, stiff neck, sore and aching muscles and joints, fatigue, sore throat, and swollen glands. 
There may be multiple rashes in other areas of the body that develop after the rash that occurs at the site 
of the bite. These symptoms may disappear on their own over a period of weeks. However, the rash may 
recur in about 50% of untreated people and more serious problems may develop later. Treatment with 
appropriate antibiotics clears up the rash within days and may prevent complications. 

Late Symptoms: 

Three major organ systems-the joints, nervous system, and heart-can be affected weeks- 
months after the initial tick bite, although symptoms usually appear within four to six weeks. A small 



number of people with Lyme Disease may develop symptoms during later stages without having had the 
early skin rash. 

Arthritis in the large joints (primarily the knee, elbow, and wrist) occurs in more than one-half of 
untreated persons. The arthritis may move from joint to joint and can become chronic. 

Nervous system complications occur in 10% - 20% of infected persons. These complications 
may take many forms, some quite serious. Treatment with intravenous antibiotics can be helpful. 

Heart symptoms occur in 6% -10% of infected persons. Electrical conduction in the heart may 
be affected and the heart muscle may become inflamed. 

How is I vme Disease DiagnnsoH? 

Diagnosis is based primarily on recognition of the typical symptoms of Lyme Disease, especially 
the characteristic early rash and on the history of possible tick exposure, such as outdoor activity in a 
high-risk area. Atypical cases or cases with only later stage complications can be difficult to diagnose. 
Laboratory tests are helpful in some circumstances, but require very careful interpretation by a physician. 
In general, the lab tests are more useful in aiding the diagnosis of disease in later stages than in diagnos- 
ing early Lyme Disease. 

What is the Treatment for l.vme Disease? 

Oral antibiotic treatment is beneficial early in illness. Two commonly used medications in this 
settings are Tetracycline and Amoxicillin, although other antibiotics may be substituted. Prompt treatment 
of early Lyme Disease may prevent later and more serious complications. Treatment of joint and nervous 
system complications is often accomplished with antibiotics given intravenously or by injection. 

How Can Lvme Disease be Prevented? 

The only known way to get Lyme Disease is from the bite of an infected tick. Knowing where 
these ticks are found, avoiding such areas, and promptly removing the tick are the primary preventive 
measures. Persons living in or visiting high-risk areas should take the following precautions: 

• Dont walk barelegged in woods, brush, or tall grass where ticks may be found. 
• If you do walk in such areas, wear a long-sleeved shirt, long pants, high socks (with pants 

tucked into socks), and closed shoes or boots. Light colors will help you spot ticks on clothing. 
• Apply a commercial tick repellant on clothing, shoes, and socks after reading label instructions 

carefully. Avoid applying high concentration products to the skin, particularly of children. 
• Conduct daily "tick checks" on yourself, your children, companions and on pets when you get 

in from the field. Shower, if possible. The ticks are often found on the thigh, flank, arms, underarms, and 
legs, and may be very small. Prompt removal of the tick will prevent infection. 

• To remove an embedded tick, use tweezers to grip its body as close to the skin as possible 
and pull gently but firmly until the tick lets go. If tweezers are unavailable, grasp the tick with .piece of 
tissue. Do not handle the tick with bare hands. 

• Know the symptoms of Lyme Disease. If you have been in an area where ticks are found, and 
you develop such symptoms, particularly the skin rash and/or "flu" symptoms, see a physician promptly 
for evaluation and treatment. 

The Maine Lyme Disease Task Force is involved in efforts to determine the extent of Lyme Disease 
incidence and the distribution of deer ticks in Maine. Members of the group include community physi- 
cians, and representatives of the State government (Departments of Human Services, Conservation, 
Agriculture, Inland Fisheries and Wildlife) and of the Maine Medical Center Department of Research." 

If you find ticks you would like to have identified, submit them to: 

Insect and Disease Laboratory QB Maine Lyme Disease Project 
Maine Forestry Service Maine Medical Center 
50 Hospital Street 22 Bramhall Street 
Augusta, ME 04330 Portland, ME 04102 

Place the whole tick in rubbing alcohol in a tightly sealed container, pack carefully to prevent breakage, 
and mail in a crush-proof container. Please enclose your name, address, and phone number, note the' 
geographic location and the date on which the tick was found, and information as to whether the tick was 
found on a human or an animal. 

PRODUCED RYTHF MAINE LYMF OISPARF TASK FORP.F 
Distributed By the Maine Department of Human Services, Bureau of Health 

157 Capitol Street, Augusta, Me 04333    (207)289-3591 
5^90 



PROTECTING YOURSELF FROM 
LYME DISEASE IN MAINE -  1990 

Lyme disease is an illness caused by a corkscrew-shaped bacteria called a 
spirochete that is transmitted to people, dogs, horses and other animals by tick 
bites. If not .treated, Lyme disease may lead to arthritis, neurological or 
cardiac problems,  and possibly^birth defects. 

In Maine, although only a few cases of Lyme disease have been reported 
officially, the tick that spreads Lyme disease is fairly common in coastal York 
and Cumberland Counties. It is occasionally found in other scattered areas, 
particularly along  the coast. 

The tick that transmits Lyme disease in Maine is the deer tick, Ixodes 
damminiT     The  life  cycle has   three  stages,   each of-which  takes  one  blood meal. 
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June and July are peak months for Lyme disease when the inconspicuous nymphs 
are active. Adults can also transmit the Lyme disease spirochetes but larvae are 
rarely infected. 

Not all deer ticks contain the spirochete. Although some infected ticks are 
found in Maine, the numbers vary with locality and are generally lower than in 
states to the south where Lyme disease is more established.        .. 

Other varieties of Maine ticks, some of which look very much like deer ticks, 
may bite people and domestic animals but are not thought to transmit Lyme disease 
effectively. 

Ixodes cookei, the "woodchuck tick", which cannot reliably be distinguished 
from the deer tick without a microscope, is widely distributed in Maine. It 
usually feeds on wild animals such as woodchucks and racoons but will also 
feed readily on man and domestic animals. 

Derraacentor variabilis, 
Actual 
size 

the common American "dog tick", is often 
found in southern Maine in late spring and early summer. It is usually 
easily distinguished  by its  larger  size and  characteristic white markings. 
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Precautions to be taken when walking in woods, brush or tall grass where 
ticks may be found include: 

Tuck your' pant legs into your socks and your shirt into your pants. 
Deer ticks attach to clothing and then walk up. 

Wear light-colored clothing so ticks may be seen more easily. 

Use a repellant containing DEET according to label directions - particu- 
larly on shoes, socks, pant legs. Avoid applying high concentration 
products to the skin, particularly of children. 

To protect pets, consult your veterinarian for dusts or sprays. 

Inspect yourself, your clothing, your children, your companion, and your 
pets for ticks when you get in from the field.  Shower, if possible. 

Mowing grass and cutting brush in yards may reduce tick habitat in problem 
areas. 

If you find a tick that is attached, remove it promptly because it takes at 
least several hours of feeding before the spirochete is transmitted. Don't 
handle the tick with bare hands. Grasp the tick as close to the skin as 
possible, preferably with fine tweezers, and pull gently but firmly until the 
tick lets go. Do not squeeze the tick. Apply antiseptic. Save the tick in a 
small- bottle of 70% alcohol or rubbing alcohol. Common tick removal methods, 
such as scorching with a match, are not recommended because they may cause 
infected body fluids to be expelled into the skin. 

The first symptom of Lyme disease is usually an expanding red rash at the 
site of the tick bite which may occur a few days or several weeks later. The 
rash may be preceeded or accompanied by flu-like symptoms such as fever, 
headache, chills, nausea, facial paralysis, or pain in muscles and joints. If 
Lyme disease is suspected, call your doctor immediately. Early antibiotic 
treatment can avoid later, more serious complications. Not all patients develop 
the rash, however, and many do not recall a tick bite. 

In most animals, the rash apparently does not occur. Lameness, loss of 
appetite, fever, and lethargy may be the first indications. As in people, 
animals usually respond to prompt antibiotic therapy. 

Research in Maine. Up to this time, very few deer ticks have been found 
further than 20 miles from coastal Maine. Research continuing this year will 
follow any expansion of this range and seek to determine if ecologic variables 
may limit the spread of Lyme disease. 

Tick identification. If you find ticks you would like to have identified, 
send them in a small vial of alcohol, along with information including the name 
and age if from a person, kind of animal or other source, the location acquired, 
and the date found to one of these two laboratories: 

Maine Lyme Disease Project 
Maine Medical Center 
Research Department 
22 Bramhall Street 
Portland, ME  04102 

Insect and Disease Laboratory 
(Maine Forest Service) 
50 Hospital Street ' 
Augusta, ME 04330 

Produced by the Maine Lyme Disease Task Force. 



APPENDIX F 

EMERGENCY TELEPHONE NUMBERS 
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TABLE F-1 
IN CASE OF EMERGENCY 

HEALTH AND SAFETY PLAN 

FORT DIX RI/FS MAG-1 AREA 

Fire Department: 
Military Police: 
Ambulance: 

Fire Prevention Office: 

Installation Safety Office: 

On-Site Medical Facility 

USAEC Project Officer 

USAEC Safety and Environmental Services 
Branch: 

ABB-ES HSM: 

ABB-ES HSS: 

ABB-ES HSO: 

911 
911 
911 

(609) 562-5484 

Dick Campagna - Safety Coordinator 
(609) 562-3754 

Walson Army Hospital (609) 562-2695 

Mike Svizzero (410) 671-1508 

William Houser 
(410) 671-4811 Work 

Cindy Sundquist (207) 775-5401 x3601 

Meg MacLeod (207) 775-5401 x3606 

Paul Bolmer (207) 775-5401 X3385 

W00109310T/1 



APPENDIX G 

ROUTES TO EMERGENCY MEDICAL FACILITIES 
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APPENDIX G 

DIRECTIONS TO EMERGENCY MEDICAL FACILITIES 

1. Memorial Hospital of Burlington County 
175 Madison Ave. 
Mt. Holly, NJ 08060-2099 
Telephone: 609-267-0700 
Emergency Room Telephone: 609-261-7045 

Directions: 

From the Ft. Dix St. - Texas Ave. - Wrightstown Rd. traffic circle: 

Take Route 545 (Wrightstown-Georgetown Rd.) north. Take a left (towards 
Mt. Holly) onto Route 537 to Madison Ave. Take a left onto Madison Ave; hospital 
is on the left. Approximate travel time is 20 to 30 minutes. 

2. Kimball Medical Center 
600 River Ave. 
Lakewood, NJ 08701-5281 
Telephone:  908-363-1900 

Directions: 

From the Ft. Dix St. - Texas Ave. - Wrightstown Rd. traffic circle: 

Take Route 545 (Trenton Rd.) south to Route 530 south. Turn left onto Route 70 
east. Take a left onto Rt. 9 North (River Ave.) towards Lakewood. Hospital is on 
the left. Approximate travel time is 30 to 40 minutes. 

W0109310.080 7134-03 
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APPENDIX H 

U.S. ARMY ACCIDENT INVESTIGATION REPORT 
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I U.S. ARMY ACCIDENT REPORT 
Instructions 

general. The unit having the accident must 
■tvesligato it and complete ttus report. Complete 
■e shaded portions only lor: Military off-duty, 
"on-fatal   accidents;   and   military   on-duty 

accidents resulting in less than 20 lost workdays. 
Occidents involving 20 or more lost workdays 
■nd/or total property damage of $2,000 or more 
■ill require completion of the entire report. Type 
^r legibly print the report. Items may be continued 

on a blank sheet of paper and attached to the 
Ereoort.   Items listed below are keyed to the block 

ibers of DA Form 285, May 91.    Items not 
id here are self explanatory. Specific questions 
cerning this form should be referred to the 

local safety office. 

I     SECTION A • Accident Information 
ote:   This section should be completed for the 
ilial report and for any changes to a previously 

submitted report. 

^ Check "INITIAL" if this is the first report on 
■e accident. Check "CHANGE" if this report is a 
■tange to a previously submitted report of the 
■fccident. 

2.     Enter the 6-digit Unit Identification Code 
(IC) for the unit responsible for the accident 

£/., WXXXXX). 

Provide military unit information for the unit 
ed in Block 2. 

a.     Full military address (e.g.,  C  Troop. 
«'7 Cavalry, Ft. Bragg, NC   12345-6789). 

b.     Provide the unit branch (e.g., Armor, 
antry, Transportation). 

4.    Enter the year,  month,  and day of the 
fadent (e.g.. 90 11 07 {7 November 1990}). 

Enter the military time the accident occurred 
g., 0815, 2300). 

7. Check either item a or b, depending on the 
"~ nation of the accident. I 

I 
USti 

If item a is checked, state name of post or 
tallation (e.g., Ft. Bragg, NC; Federal Center. 

Atlanta, GA; Ft. Hood, TX; Shaw AFB, SC). 
^ Check item a il accident occurred in a 
JKater of hostile fire or enemy action, but not as a 
Kult of such fire/action. This includes direct 
preparation for combat, actual combat, or 
redeployment from a combat theater. 

Check "Yes" of explosives (C-4, TNT), 
munition, or pyrotechnics were involved arid 
lain in Block 63 its involvement and specify the 
tional Stock Number (NSN). 

11.  Give enough detail to find the exact location 
I the accident (e.g., building number, street or 

ihway name, state and/or country). Also state 
! type of location (e.g.. road intersection, tank 

trail, family housing, firing range). 

_   SECTION B • Personnel Information 
Bte: Complete this section for each individual 
Solved and/or injured in the accident, 
involved "means any person who was injured, or 
who took actions, or made decisions which caused 
I contributed to the accident. II more than one 

son was involved, enter information on one 
son on the initial form and complete only 
ctions A and B on additional forms for others. 

Staple all forms together. 

Enter individual's rank/grade (e.g., E5/SGT, 
\ICPT.   GS-11.   WG-8).     Complete  for  all 

ernment personnel. 

17. Enter individual's full MOS/Job Series (e.g., 
54E20,   11B40,  GS-301). 

Provide individual's full Military address for 
Government personnel.   If this address is not 
same as that in Block 3a, provide the unit irre 

UIC. 

r 
State how many continuous hours without 

p this individual was on-duty prior to the 
»dent. 

FORM 285, JAN 92 (/nsf/ucttons) 

22. Indicate how many hours of continuous sleep 
this individual had in the past 24 hours. 

23. State the estimated number of days this 
individual will be away Irom work (totally unable 
to perform any work, bed rest/on quarters). 
Does not include days hospitalized. 
24. State the estimated (or actual) number of 
days this individual is hospitalized 
(inpatient/admitted) receiving treatment. Days 
hospitalized for "observation only" are not 
reported. 

25. State the estimated number of days this 
individual will not be able to perform his or her 
regular duties (light duty, profile). 
26. Check appropriate block. If more than one 
applies, check the most severe. 
28. For this individual's "most severe injury", 
check the appropriate block(s) (no more than 3) 
that indicate the cause of the injury. 

29. Number the body part(s) most seriously 
injured (no more than 3) in their order of priority 
(the most serious first). Be as specific as 
possible. 

30. For each body part numbered in block 29, 
place a corresponding number to indicate the type 
of injury received (select only the most serious). 
31. Check the appropriate block that best 
describes the individual's action at the time of the 
accident. If Block 31gg is checked, complete 
Blocks 76 and 77 of Section H, as indicated by 
these instructions. 

32. Provide a short but detailed explanation of 
the item checked in Block 31. 
Note: For this report, the following definitions 
apply: 

Tactical Training - Training in a field environ- 
ment that uses or develops combat or combat 
support skills. 

Field Exercise and Tactical Training - This 
begins when the individual reports to his or her 
primary duty location for movement to the field site 
and ends when he or she arrives back at the 
primary duty location from the field. 
33. Check "Yes" if activity listed in Block 31 was 
part of a field exercise. State name of exercise if 
it has a name (e.g., Team Spirit, Re forger). 
42. If vision enhancement device(s) were used, 
specify type and model numbers, and whether 
they caused the accident (e.g., Night Vision 
Goggle,  AN-PVS5A) 

43. Provide standard or reference (Soldier's 
Manual, AR, TM, etc.), if it exists, that covers 
performance of the activity identified in Block 31. 

46. Provide a simple explanation of the 
mistake(s) or how the activity or task was 
performed incorrectly (e.g.. SGT Smith 
improperly backed his M915 truck without a 
ground guide). 
47. In your opinion, why was the mistake made 
or the activity performed incorrectly? Check the 
most important reason. 
51. Check the block corresponding to the piece 
of equipment associated with the person in Block 
12 (e.g., SGT Adams was driving the "at-fault" 
HMMWV; his name will be in Block 12, and his 
vehicle will be Item a in Section C below). 

SECTION C - Property/Material Involved 
Complete Blocks 52-59 on each piece of 
property or item of equipment involved in the 
accident (whether damaged or not). Include 
Army and non-Army, as well as equipment 
whose use or misuse contributed to the accident. 
Include up to 3 items ol equipment on the initial 
form. Use additional blank sheets of paper for 
other equipment if necessary, continuing letter 
sequence (e.g., A, B, C, D, and E). 

52. Type of equipment (e.g., sedan, truck, 
generator). 

53. Full military equipment model number or 
civilian make (e.g., M109A2, M60A2, Ford 
Taurus, Ml6 Rifle). 

55. Estimated cost ol damage (ECOD) or actual 
cost of damage (ACOD) for each piece ol 
property, which includes costs of parts and labor. 
57. Indicate if this specific item was being towed 
at the time of the accident. 
58. If Block 57 is "yes", indicate which item was 
doing the towing. 
60. Complete for each component or part whose 
failure or malfunction contributed to the accident. 
Include the EIR/QDR number in Block 60e. 
61. Indicate how and why each component or 
part failed or malfunctioned by selecting from the 
lists provided and entering the appropriate number 
in the blocks provided. 

SECTION D - Environmental Conditions 
Involved 

62. Check the environmental conditions present 
at the time of the accident (no more than 3) by 
checking appropriate blocks, whether contributing 
to the accident or not. Also check whether they 
caused or contributed to the accident. 

SECTION E - Accident Description/Narrative 
63. Fully describe the sequence of events that 
lead up to and caused the accident. Explain how 
and why the accident occurred. Also include 
information required from Blocks 10 and 47. 

SECTION F - Corrective Action and 
Command Review 

Note: The level of command review (Company. 
Battalion, Division, etc.) is determined by either 
the major Army command (MACOM) or installation 
policy. 

65. Fully describe all actions taken, planned, or 
recommended to eliminate the cause(s) of this 
accident. Actions should be identified as 
appropriate at unit level, and all the way up to 
HODA level. 

SECTION G • SAFETY OFFICE USE ONLY 
71. MACOM responsible lor this accident 
(FORSCOM. TRADOC. etc.). 

SECTION H - Special Interest/Supplemental 
Information 

This section is lor use by the U.S. Army Safely 
Center, MACOMs, or interested salety oHices lo 
obtain additional "Special Interest/Supplemental 
Information" on this accident as needed (e.g.. Ml 
tank fires, tactical parachute accidents, etc.). 
Blocks 76 and 77 have been designated for 
collection ol supplemental information on 
parachuting accidents. 

Blocks 76 and 77. II Block 3lgg was checked, 
provide Ihe following supplemental information for 
each individual: 

a. Name ol lumper; 
b. Jumper height; 
c. Jumper weight; 
d. Type of |ump (static line, non- 

tactical: static line, mass technical; free fall, 
non-tactical; freefall.  tactical); 

e. Type ol parachute and model; 
f. Jumper's equipment (list); 
g. Weight ol equipment; 
h.     Wind direction and speed at 

(1) Jump height, 
(2) Drop zone; 

i.      Jump altitude; 
j. Jumper's position in stick and door 

exited; 
k.     Time pre-|ump conducted; 
I.      Date of last |ump and type ol jump; 
m.    Number of previous jumps; 
n. Date graduated from basic airborne 

training (year and month); 
o.     Type of aircraft; 
p. Accident cause(s): Improper exit, static 

line injury, broken static line, parachute 
malfunction, entanglement, lost or stolen air, 
oscillation, unstable position, dragged on DZ, tree 
landing, drop zone hazard (specify), or other. 



U.S. ARMY ACCIDENT REPORT 
For use ol Ihis lotm, sm AR 385-10, Ihe proponent agency is OCSA 

FOR USASC USE ONLY Requirement Control Symbol 
CSOCS-308 

SECTION A - ACCIDENT INFORMATION 

1.       CHECK ONE 

O   a-    INITIAL 

□    b.     CHANGE 

4.     DATE OF ACCIDENT 

a. VR. b   MO. C.  DAY 

UIC (Unit Identification Code) 
(6-Dlglt Code ol Unit Having 
Accident) 

TIME OF 
ACCIDENT (Local 
Uilitary Time) 

10.     WERE EXPLOSIVES OR AMMUNITION 
INVOLVED OR PRESENT' • 
rj     Yes (See Instruction Book) 

O      No 

3a.     UNIT NAME AND MILITARY ADDRESS 3b.     BRANCH (Armor, Infantry, etc.) 

PERIOD OF 
OAY (Check 
one) 

O « Day 
Q b  Night 

ACCIDENT 
OCCURRED 
(Check one) 
□ a On Post 

D b. Ott Post 

IF ON POST, NAME OF 
INSTALLATION/FACILITY 

ACCIDENT OCCURRED 
DURING (Check one) 
□ a. Combat 

D b. Non-Combat 

EXACT LOCATION OF ACCIDENT (Detailed enough to locate alte) (State type ol location.) 

SECTION B - PERSONNEL INFORMATION 

12      NAME (Las!. First. Ml) 

13     SOCIAL SECURITY NUMBER (SSN) 

15     SEX (Choc« 
□ a.     Male 
□ b      Female 

16.     RANK OR 
GRADE 

14.     AGE 

17.     MOSOR 
JOB SERIES 

ADDRESS (Use Official Address lor All Uilitary or Government 
Personnel; (If dillerenf than block a add UIC.) 

27. CLASSIFICATION AT TIME OF 
ACCIDENT (Check) 

a.     Active Army 

b      Army Civilian 

c.      Army Contractor 

d.     Nonappropriated Fund 

(NAF) 

e     Other U.S. Military 

21.     CAUSE OF INJURY/OCCUPATIONAL ILLNESS 
(Check the most serious) 

19.     DUTY STATUS AT TIME OF 
ACCIDENT (Check one) 

□ a.      On Duty 

□ b       OK Duty 

21.    CONTINUOUS DUTY (firs.) 
(Without sleep; 

23.     DAYS LOST (Es!, no. of days 
lost from work: not counting 
day ol Injury. Bed rest/on 
quarters.; 

20.     FLIGHT STATUS (Cliec* 
one; 

D 
D 

22      HRS. SLEEP IN LAST 24 

24      DAYS HOSPITALIZEO 
(Eat. no. ol days 
hospitalized receiving 
treatment; not lor 
observation only.) 

NGB TBch 

a.      Struck Against 

Struck By 

Fell trom Elevation 

Fell Irom Same Level 

e.     Caught In/ Under/ 

Between 

h.     Overexertion 

Exposure 

External Contact 

Ingested 

Inhaled 

29.     BODY PART(S) AFFECTED 
(Check primary) (No more Inan 3) 

25.     DAYS OF RESTRICTED WORK ACTIVITY (Esl. number ol days 
person cannot perform regular dulies, light duly/profile.) 

It.    SEVERITY OF ILLNESS/INJURY (Check One) 

a.    Fatal. 

b.     Permanent Total Disability. Person can never 
again do gainlul work 

Permanent Partial Disability. Person loses or 
can never again use a body part 

d.     Days Away Irom Work. Person misses one or 
more workdays; bed rest/on quarters. 

Restricted Work Activity. Person is temporarily 
unable to perform regular duties; light dutyiprolile. 

First Aid Only Person has one-time treatment 
ol minor injury. (Wo tosl work days., 

30. TYPE OF INJURY/ILLNESS (Check «re mosl serious) 

a      Burns {Chemical) 

b      Burns (Tliermal) 

u       Amputation 

Decompression Sickness 

e.     Asphyxiation (Suffocation) 

Fractures 

Dislocation 

Abrasions 

Concussion 

Sprain/Strain 

Cuts/Lacerations 

Contusion 

m     Puncture Wound 

Frustbite 

Heat Stroke 

Heat Exhaustion 

Noise Injury/Illness 

n      Hernia. Rupture 

DA FORM 285, JAN 92 DA FORM 285. AUG 80 AND DA FORM 285-1. AUG 80 ARE OBSOLETE 



SECTION B - PERSONNEL INFORMATION (Continued) 

31. Person'* »ctk>n(») at lime ol accident (Check one and mplaln In Block 32.) 

a.       Soldiering |.        Test/Study/Experimenls s.       Fabricating aa.     Hobbies 

b.      Combat Soldiering k.       Educational 1.       Handling Material/Passengers bb.     Passenger 

c.      Physical Training 1.       Inlormation and Arts u       Janitorial/ 
Housekeeping/ 
Grounds Keeping 

cc.     Human movement 

d.      Weapons Firing m.     Food and Drug Inspection dd.    Horseplay 

e       Engineering or Construction n.      Laundry/Dry Cleaning Services v        Food/Drink Preparations ee     Byslanding/speclating 

f.       Communications o.      Pest/Plant Control w       Supervisory If.      Personal Hygiene/Food/Drink 
Consumption/Sleeping 

g.      Security/Law Enlorcemenl p.      Operating Vehicle or Vessel x.       Ollice 
gg.    Parachuting (See Instructions) 

h.      Fire Fighting q.      Handling Animal y.      Counseling/Advisory ^^^^^M I.       Patient Care (PoopleiAnlmali) r.       Malnlenance/Repair/Servicing z       Sports 

32.     SPECIFC DESCRIPTION OF ACTIVITY/TASK 

33.     ON FIELD EXERCISE (Check one) 

D   a    Yes (If YES, specify 
name of exercise.) 

D    b.    No 

34.     ACTIVITY PART OF 
TACTICAL TRAINING? 
(Chock one) 

□   a.    Yes 

D   b.    No 

35.   Type of training facility being used (Check one) 

a.     Garrison d      NTC g.      Std. range 
facility/ live lire 

b.     Local training area e.     JRTC 
h        Other (Specify) 

c.      Major training area 1       CMTC 

36. Type ol training participating In at the time ol accident 
(Check/specify) 

37.   Last time individual received training prior to accident on activity specified 
In block 31? (Check one) 

a.      School (Specify) a.     0-3 months e.      1-2 years 

b.     Unit —*- (1) Platoon < 2) Crew (3) Individual b.     3-6 months 1.      More than 2 years 

c.      On-the-job training c Other (Specify) c.     6-9 months g.      Never 

d.     9-12 months h.     Not applicable 

38.   Required protective equipment 
38.    INDIVIDUAL LICENSED TO OPERATE VEHICLE/EQUIPMENT? (Check one) 

O     a      Yes           □     b      No            Q     c.      N/A 
CHECK APPROPRIATE BLOCK(S) 

AVAILABLE? USED? 
N/A 

YES NO YES NO 40.     DID ALCOHOL CAUSE/CONTRIBUTE TO THIS ACCIDENT? (Check one) 

□     a.     Yes           □     b.      No            D     c.      Unknown a.     Seal belt 

b.     Helmet 
41.    II drugs caused/contributed to 

this accident, check appropriate 
block. 

42.    Were vision enhancement devices being 
used? (Cnec* appropriate block.) 

c.     Goggles/glasses 
a.     Prescription a.      Yes (Specify typelmodel in c and d.) 

d.     Gloves 
b      Illegal b.      No 

e.     Ear plugs 
c.     Over-the-counler c.      TYPE d.       MODEL 

I       Other (Specify) 
d.     None 

43.   Standard/Reference covering activity/task 
44.     WAS ACTIVITY/TASK PERFORMED IAW STANDARD/REFERENCE? (Check one) 

□     a..     Yes           O     b.     No (If NO. complete blocks 46-47.) a.      Soldier's Manual (Task No.) 

b      CTT (Task No) 
4b.    WD INDIVIDUAL MAKE A MISTAKE? (Check one) 

'"" D     a      Yes (If YES. complete blocks 46-47.)           Q     b      No c.      AR/TM/FM {Specify) 

d      SOP                               1        < >.      None (Go lo Woe* 45.) ^^^^^^^^^^^^^^^^^^^^^^^ 
46.   What was the mistake? How was the activity/task performed Incorrectly? (Explain below.) 

47.    Why wet mistake made/activity performed Incorrectly? (Check (he most Important reason and specify In Block *3.) 

a.       Inadequate school training (content/amount) 1.       In a hurry k.       Inadequate services 

b.       Inadequate unit training fconfenf/amounn g       Poor/bad altitude 1.        Improper equipment design 

c.       Inadequate on-the-job training (content/amount) h       Lack ol rest/sleep m.     Inadequate written procedures (AR, TM. SOP; 

d.      Fear'excitement i.       Effects ol alcohol/drugs n.       Improper supervision 

- 
e.      Overconfident in own/others abilities       :   * "■ **■*■'■*• |.      Inadequate lacWtles o.  :- Othet (Specify In narrative) J- 

PAGE 2, DA FORM 285, JAN 92 



I 
SECTION B - PERSONNEL INFORMATION (Continued) 

41.    Time licenced on this vehicle (Check one) 

a.      Less than one year 

b.     One to two years 

Over two years 

Unlicensed 

4».    Total AMV driving mileage (Check one) 

a.     Less than 1.000 miles 

b.     1,000-5.000 miles 

5.000 - 10.000 miles 

Over 10,000 miles 

SO.    Total time in unit (Check one) 

a       Less than 6 months 

b.     6 months - 1 year 

c.      Over one year 

51     USS^mlWi^j^* C APPUES T° ™E INDIVIDUA'- NAMED IN BLOCK 12? (This is needed in order to relate'ih'ei^m^ZZihe 
D   Hem A D   Hem B D   Hem C O    OTHER (Specify) 

SECTION C - PROPERTY/MATERIAL INVOLVED (Whether Damaged or Not) 

52     Type ol Hem 

53     Model numbei 

54.    Ownership (DOD, DA. POV Unit. Person) 

55     Dollar cost ot damage 

56     Rollover protection system installed? 

57.    Was this item being lowed? 

58.    II towed, enter letter lor item doing lowing 

59     Types ol collision codes (Pick up to three from 
list below and enter in blocks.) (In sequence) 

D Yes D No        D     NA 

D Yes D No        D     NA 

Types of Collisions 
1 - Going forward and collided wilh moving vehicle 
2 - Going forward and collided with parked vehicle 
3 - Collision while backing 
4 - Collision with pedestrian 
5 - Collision with object (other than vehicle/pedestrian 
6 • Overturned 

ITEMB 

D Yes a No D     NA 

G Yes O No NA 

ITEMC 

D Yes D No □      NA 

D Yes D No NA 

7 
8 
9 

lO- 
ll ■ 
12- 

Ran off the road 
Jackknifed 
Going forward and rear-ended moving vehicle 
Going forward and rear-ended parked vehicle 
Collision while turning 
Other (Specify) 

60.    Component/Part that Failed/MaHunctioned (Complete this section if a ma.erre, taHurelmalfunctton causedicontributed to the accident.) 

a.     National Stock Number 

Part Number 

ITEM A 

c.     Describe Part 

d.     Manufacturer's Identification Code 

e.     EIR/QDR Number 

How/Why Part Malfunctioned (Select code Irom 
"Mow" litt below and enter in lint block; select code 
Irom -Why" list and enter in second block) 

ITEMB ITEMC 

How Part Failed/Malfunctioned Codes 
1 - Overhealed/burned/melted 9 - 
2 - Froze (temperature) 10 - 
3 - Obstructed/pinched/clogged 11 - 
4 - Vibrated 12 - 
5 - Rubbed/worn/frayed 13 . 
6 - Corroded/rusted/pitted 14 - 
7 - Overpressured/bursl 15 . 
B ■ Pulled/stretched Blank • 

Twisted/lorqued 
Compressed/hil/punctured 
Bent/warped 
Sheared/cut 
Decayed/decomposed 
Electric current action 
Unknown/Other 
Nol reported 

Why Part Failed/Malfunctioned Codes 
1 - Improper equipment design 
2 • Inadequate mainlenanco 
3 - Inadequate manufacture of equipment 
4 - Inadequate written procedures (AR, TM, SOP) 
5 - Improper supervision 
6 - Unknown 
7 - Other (Specify in narrative) 

PAGE 3, DA FORM 285, JAN 92 I 



SECTION D - ENVIRONMENTAL CONDITIONS INVOLVED 

62.   Environmental conditions. (Check environmental conditions present and Indicate If condition caused/contributed to the accident.) 

CAUSED/ 

CONTRIBUTED 
CONDITION 

a.      Clear/dry; visibility unlimited 

h      Bright, glare 

Dark, dim 

Fog, condensation, trost 

Mist, ram, sleet, hail 

Snow, ice 

g      Oust, lumes, gasses, smoke, vapors 

h      Noise, bang, static 

Temperature/humidity (cold, heat) 

Storm, hurricane, tornado 

PRESENT 
CAUSED/ 

CONTRIBUTED 
CONDITION 

Wind gust/turbulence 

Vibrate, shimmy, sway, shake 

m.     Radiation, laser, sunlight 

Holes, rocky rough, rutted, uneven 

o       Inclined/sleep 

p.      Slippery (not duo to precipitation) 

q      Air pressure (bends, decompression, altitude, hypoxia) 

Lightning, static electricity, ground 

OTHER (Specify) 

SECTION E - ACCIDENT DESCRIPTION/NARRATIVE (From blocks 10, A7) 

63.      GIVE THE SEQUENCE OF EVENTS THAT AMPLIFY/EXPLAIN WHAT HAPPENED, LEADING UP TO AND INCLUDING THE ACCIDENT.  (Explain whf accident happened.) 

.■ti.J.'J'-' 

64a.   PRINTED/TYPED NAME OF PERSON COMPLETING THIS REPORT 64b.   RANK 

64d.   SIGNATURE 

64c.   TITLE 

64e.   DATE OF SIGNATURE 
fYY/MM/DDJ 

641.    TELEPHONE NO. 
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SECTION F - CORRECTIVE ACTION AND COMMAND REVIEW 

65.     DESCRIBE THE ACTIONS TAKEN, PLANNED, OR RECOMMENDED TO ELIMINATE THE CAUSE(S) OF THIS ACCIDENT (Irom unit level up lo HQDA) 

-   ■            -                  l                                        , 

68a    PRINTED/TYPED NAME OF COMMANDER 66b    RANK 

65c.   SIGNATURE 66d   DATE OF SIGNATURE 
CfYIMWDD) 

66e    TELEPHONE NO. 

a.     TYPED NAME b.     SIGNATURE c     TITLE d      RANK 1 DATE 

67 

68 

69 

SECTION G - SAFETY OFFICE USE ONLY 

70.     LOCAL REPORT NO 71.     MACOM 

72.   Accident type (Check choice) 

a.      Army Motor Vehicle h.     Other Army Vehicle o.      Personal Iniury - Other 

b.     Army Combat Vehicle i.       Fire p.     Property Damage - Other 

c.      Army Operated Vehicle j       Chemical Agent q      POV - On Official Business 

d.     POV - Not on Ofltcial Business k.      Explosive r.      Space 

e      Marine Diving 1.       Missile s.      Commercial Carrier/Transportation 

f.      Marine Underway m.    Radiation ^^^^^^^B g.      Marine Not Underway n      Nuclear 

73      NAME OF SAFETY POINT OF CONTACT (POC) 7«.     PHONE NO OF SAFETY OFFICE POC 
(AUTOVON, Commercial. Etc.) 

75      DATE REPORT COMPLETED BY 
SAFETY OFFICE (YV/MM/DD; 

SECTION H - SPECIAL INTEREST AND/OR SUPPLEMENTAL INFORMATION 

76.    1 

77. 

78 

78 
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APPENDIX II 

PERMIT-REQUIRED CONFINED SPACES 

1.1.0  INTRODUCTION 

A worker entering a confined space can be exposed to multiple hazards if conditions 
are not understood or safety regulations are not enforced. Most accidents result 
from failure of workers to recognize a confined space as a potential hazard. 
Ignorance and negligence have led to a number of deaths each year by asphyxiation, 
fire and explosion, and/or fatal exposure to toxic materials (Table H-l). Because of 
this, OSHA developed the Permit-Required Confined Spaces Standard 
(29 CFR 1910.146). 

ABB-ES associates may encounter a variety of confined spaces when working at 
hazardous waste sites. As the confined spaces found at hazardous waste sites are 
typically unknown and usually required only a single entry, all spaces will be 
considered permit-required unless otherwise allowed by the Health and Safety 
Manager (HSM). 

Before entry into a confined space is permitted, the Health and Safety Officer (HSO) 
will ensure that the Health and Safety Plan (HASP) addresses the entry and that the 
entry permit has been issued. Items that will be addressed in the HASP and/or the 
Permit will include the following: 

• Measure to use to prevent unauthorized entry. 

• Identification and evaluation of the hazards. 

• Means, procedures, and practices necessary for safe entry. 

• Availability and proper use of required equipment. 

• Procedures to determine if acceptable entry conditions exist and that 
they are maintained before and during entry. 

• Testing or monitoring of space to ensure acceptable conditions are 
maintained. 

• Identification of associates with active roles such as authorized 
entrants, attendants, entry supervisor, and rescue including assignment 
of duties. 

ABB Environmental Services, Inc. " 
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TABLE 1-1 
ACCIDENTS AND ILLNESS TYPE 

CONFINED SPACE (CS) 

iREFi 
Hoi 

ACCIDENT AND ILLNESS TYPE EVENTS    INJURIE    FATALITI 

S ES 

1 Atmospheric Condition in CS 80 72 78 

2 Explosion or Fire in CS 15 49 15 

3 Explosion or Fire at Point-of-Entry 
toCS 

23 20 32 

4 Electrocution or Electrical Shock 11 2 9 

5 Caught In/Crushing of CS 10 3 10 

6 Trapped in Unstable Materials in 
CS 

16 0 16 

7 Struck by Falling Objects in CS 15 1 14 

8 Falls (while in CS; not into CS) 27 26 1 

9 Ingress/Egress of CS 33 30 3 

10 Insufficient Maneuverability in CS 15 15 0 

11 Eye Injury in CS 10 10 0 

12 Contact with Temperature Extreme 
inCS 

7 4 3 

13 Noise in CS 1 1 0 

14 Vibration in CS 1 1 0 

15 Stress from Excess Exertion in CS 12 0 12 

Totals 276 234 193 

Safety Sciences, San Diego, California - 1977 [11 
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Training 

Rescue procedures 

Permit preparation, issuance, use, and cancellation. 

Coordination of entry with subcontractor. 

Review of entry operations 

1.2.0 MEASURES TO PREVENT UNAUTHORIZED ENTRY 

Depending on site conditions, the actual confined space plus a suitable area around the 
entrance will be considered the Exclusion Zone. Only those who meet the training 
requirements of The Hazardous Waste Operations and Emergency Response Standard (29 
CFR 1910.120) and the Permit-Required Confined Spaces (29 CFR 1910.146) will be 
allowed in this area. 

The perimeter of the Exclusion Zone will be identified by flagging or some other method 
The actual confined space will remain sealed, locked, or otherwise protected until 
authorization for entry is given. If the entryway into the confined space cannot be 
protected from unauthorized entry, a sign stating DANGER - PERMIT REQUEUED 
CONFINED SPACE, DO NOT ENTER will be placed on or near the entry. It is the 
responsibility of the HSO to ensure that the above procedures are followed. 

1.3.0 IDENTIFICATION AND EVALUATION OF HAZARDS 

When evaluating a confined space and determining its exposure potential, both physical 
and chemical hazards must be considered. 

ABB Environmental Services, Inc. 

W0109071.G80 0H870-O4 
1-7 



APPENDIX I 

1.3.1 PHYSICAL CLASSIFICATION 

Confined Spaces are defined as areas large enough and so configured that an employee 
can enter the space and perform assigned work, has limited or restricted access, and is 
not designed for continuous occupancy. Confined spaces can be categorized generally 
as those with open tops and a depth that restricts the natural movement of air, and those 
with very limited openings for entry. In either case, the space may contain electrical or 
mechanical equipment with moving parts. Any combination of these parameters changes 
the nature of the hazards encountered. Degreasers, pits, and certain types of storage 
tanks may be classified as open-top confined spaces that usually contain no moving parts. 
However, gases that are heavier than air (i.e., butane, propane, and other hydrocarbons) 
remain in depressions and will flow to low points where they are difficult to remove. 
Open-top water tanks or test pits that appear harmless may develop toxic atmospheres 
(e.g., hydrogen sulfide or chlorinated hydrocarbons) from the vaporization of 
contaminated water or soil. Therefore, these heavier-than-air gases are a primary 
concern when entering such a confined space. Other hazards may develop due to the 
work performed in the confined space or corrosive residues that accelerate the 
decomposition of scaffolding supports and electrical components. 

Confined spaces such as sewers, casings, tanks, silos, vaults, and compartments of ships 
usually have limited access. The problems associated with entry into these areas are 
similar to those that occur in open-top confined spaces. However, limited access 
increases the risk of injury. Heavier-than-air gases (e.g., carbon dioxide and propane) 
may lie in a tank or vault for hours or even days after the container is opened. Because 
some gases are odorless, the hazard may be overlooked, with fatal results. Lighter-than- 
air gases may also be trapped within an enclosed-type confined space, especially those 
with access from the bottom or sides. 

The most hazardous confined space is one that combines limited access and mechanical 
or electrical devices. All the hazards of open-top and limited-access confined spaces may 
be present, together with the additional hazard of moving parts. Digesters and boilers 
usually contain power-driven equipment which, unless properly isolated, may 
inadvertently be activated after entry. Such equipment may also contain physical hazards 
that further complicate the work environment and the entry and exit process. 

ABB Environmental Services, Inc. 
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1.3.1.1 Physical Hazards 

Physical hazards that may be encountered in a confined space include non-chemical, 
physiologic stresses such as thermal effects (heat and cold), noise, vibration, radiation, 
and fatigue. 

1.3.1.1.1 Thermal Effects 

Four factors influence the interchange of heat between humans and the environment: 

• air temperature 
• air velocity 
• moisture contained in the air 
• radiant heat 

Because of the nature and design of most confined spaces, moisture content and radiant 
heat are difficult to control. As the body temperature rises progressively, a worker 
continues to function until the body temperature reaches 38.3° to 39.4°C (101° to 
103°F). When this body temperature is exceeded, the worker is less efficient, and is 
prone to heat exhaustion, heat cramps, or heat stroke. In a cold environment, certain 
physiologic mechanisms come into play that tend to limit heat loss and increase heat 
production. The most severe strain in cold conditions is the chilling of extremities so 
that activity is restricted. Special precautions must be taken in cold environments to 
prevent frostbite, trench foot, and general hypothermia. 

1.3.1.1.2 Noise 

Noise problems are usually intensified in confined spaces because the interior tends to 
cause sound to reverberate, thus exposing the worker to audio levels higher than in an 
open environment. Intensified noise increases the risk of hearing damage to workers, 
which could result in temporary or permanent hearing loss, and/or could cause 
disorientation and affect the workers' ability to function even to the extent that they are 
unable to escape from the space. Noise in a confined space that may not be intense 
enough to cause hearing damage may still disrupt verbal communication with the 
emergency standby person outside the confined space. If the workers inside cannot hear 
commands or danger signals due to excessive noise, the probability of severe accidents 
can increase. 

ABB Environmental Services, Inc. 
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1.3.1.1.3 Other Physical Hazards 

Some physical hazards cannot be eliminated because of the nature of the confined space 
or the work to be performed, including items such as scaffolding, surface residues, and 
structural hazards. The use of scaffolding in confined spaces has contributed to many 
accidents caused by workers or materials falling, improper use of guardrails, and lack 
of maintenance to ensure worker safety. The choice of material used for scaffolding 
depends on the type of work to be performed, the calculated weight to be supported, the 
surface on which the scaffolding is placed, and the substance previously stored in the 
confined space. 

Surface residues in confined spaces can increase the already hazardous conditions of 
electrical shock, reaction of incompatible materials, liberation of toxic substances, and 
bodily injury due to slips, trips, and falls. Without protective clothing, additional health 
hazards may arise due to surface residues. 

Structural hazards within a confined space (e.g., baffles in horizontal tanks, trays in 
vertical towers, bends in tunnels, overhead structural members, or scaffolding installed 
for maintenance) constitute physical hazards that are exacerbated by the physical 
surroundings. In dealing with structural hazards, workers must review and enforce safety 
precautions to ensure safety. 

Rescue procedures may require withdrawal of an injured or unconscious person. Careful 
planning must be given to the relationship between the internal structure, the exit 
opening, and the worker. Provisions must be made so the victim is positioned in front 
of the opening in such a configuration that he/she can be removed from the space. If the 
worker is above the opening, the system must include a rescue arrangement operated 
from outside the confined space, if possible, by which the worker can be lowered and 
removed without injury. 

1.3.2 CHEMICAL CLASSIFICATIONS 

Confined spaces are also classified according to existing or potential chemical hazards. 
The classification is based on characteristics of the confined space, oxygen level, 
flammability, and toxicity. Table G-2 defines the parameters of each classification. If 
any of the hazards present a situation that is Immediately Dangerous to Life and Health 
(IDLH), the confined space is designated as Class A and requires Level A or B personal 

ABB Environmental Services, Inc. 
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APPENDIX I 

protective equipment. The classification is determined by the most hazardous condition 
of entering, working in, and exiting a confined space. Class B confined spaces have the 
potential for causing injury and illness, but are not IDLH (Level B or C personal 
protective equipment). A Class C confined space is one in which the chemical hazard 
potential is minimal and does not require any special modification in work procedures 
(Level D personal protective equipment). 

1.3.2.1 Hazardous Atmospheres 

Hazardous atmospheres encountered in confined spaces can be divided into four 
categories: (1) oxygen-deficient, (2) flammable, (3) toxic, and (4) irritant and/or 
corrosive. 

1.3.2.1.1 Oxygen-Deficient Atmosphere 

The normal atmosphere is composed of approximately 20.9 percent oxygen, 78.1 percent 
nitrogen, and 1 percent argon, with small amounts of various other gases. Reduction of 
oxygen in a confined space may be the result of either consumption or displacement. 

The consumption of oxygen occurs during combustion of flammable substances, as in 
welding, heating, cutting, and brazing. A more subtle consumption of oxygen occurs 
biologically (e.g., during the bacterial action of the fermentation process). Oxygen may 
also be consumed during chemical reactions (e.g., formation of rust [iron oxide] on the 
exposed surface of the confined space). 

A second cause of oxygen deficiency is displacement by another gas.  Helium, argon, 
and nitrogen are examples of gases that are intentionally used to displace air and which 
therefore reduce the oxygen level.   Carbon dioxide may be intentionally introduced to 
displace air, but can also naturally displace air (e.g., in sewers, storage bins, wells, 
tunnels, wine vats, and grain elevators). 

1.3.2.1.2 Flammable Atmosphere 

A flammable atmosphere generally arises from vaporization of flammable liquids, by- 
products of work, chemical reactions, enriched-oxygen atmospheres, concentrations of 
combustible dusts, and desorption of chemicals from inner surfaces of the confined space. 
An atmosphere becomes flammable when, in the presence of oxygen, the concentration 

ABB Environmental Services, Inc. 
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is neither too rich nor too lean to burn. Combustible gases or vapors will accumulate 
when there is inadequate ventilation in an area (e.g., a confined space). Flammable 
gases (e.g., acetylene, butane, propane, hydrogen, methane, natural or manufactured 
gases, or vapors from liquid hydrocarbons) can be trapped in a confined space. Heavier- 
than-air gases will seek lower levels (as in pits, sewers, and various types of storage 
tanks and vessels). In a closed-top tank, lighter-than-air gases may rise and develop a 
flammable concentration if trapped at the top of the tank. 

1.3.2.1.3 Toxic Atmosphere 

The substances regarded as toxic in a confined space can cover the entire spectrum of 
gases, vapors, and finely divided airborne dust in industry. The forces of toxic 
atmospheres encountered may arise from the manufacturing process (e.g., in producing 
polyvinyl chloride, hydrogen chloride is used, as well as a vinyl chloride monomer, 
which is carcinogenic); the product stored (e.g., removing decomposed organic material 
from a tank can liberate toxic substances such as hydrogen sulfide); and the operation 
performed in the confined space (e.g., welding or brazing with metals capable of 
producing toxic fumes). 

1.3.2.1.4 Irritant (Corrosive) Atmosphere 

Irritant or corrosive atmospheres can be divided into primary and secondary groups. 
Primary irritants show responses at the point of contact and generally exert no systemic 
toxic effects. Examples of primary irritants are chlorine, ozone, hydrochloric acid, 
hydrofluoric acid, sulfuric acid, nitrogen dioxide, ammonia, and sulfur dioxide. A 
secondary irritant is one that may produce systemic toxic effects in addition to surface 
irritation; for example, benzene, carbon tetrachloride, ethyl chloride, 
1,1,1-trichloroethane, trichloroethylene, and 3-chloropropylene. 

Prolonged exposure to irritant or corrosive concentrations in a confined space may 
produce little or no evidence of irritation. This has been interpreted to mean that the 
worker has adapted to the harmful agent involved. In reality, it means there has been 
a general weakening of the body's defense reflexes due to damage of the nerve endings 
in the mucous membranes of the conjunctive and upper respiratory tract. The danger in 
this situation is that the worker is usually not aware of any decrease in his/her reaction 
to the toxic substance. 

ABB Environmental Services, Inc. 
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1.3.3 GENERAL SAFETY HAZARDS 

1.3.3.1  Communication Problems 

Communication between the worker inside a confined space and the standby person 
outside is of utmost importance. If the worker suddenly feels distressed and is not able 
to summon help, this condition could result in a fatality. Frequently, the body positions 
assumed in a confined space make it difficult for the standby person to detect an 
unconscious worker. When visual monitoring of the worker is not possible because of 
the design of the confined space or location of the entry hatch, a voice- or alarm- 
activated, explosion-proof-type communication system is necessary. 

Suitable and approved illumination is required to provide sufficient visibility for work. 
Illumination must be intrinsically safe and explosion-proof. 

1.3.3.2 Entry and Exit 

Entry and exit time can be of major significance if the physical limitations of the 
entryway hinder the rescue of an injured person. The degree of significance is directly 
related to the potential hazard of the confined space. The extent of precautions taken and 
the standby equipment needed to maintain a safe work area are determined by the means 
of access and rescue. The following should be considered: type of confined space to be 
entered; access to the entrance; number and size of openings; barriers within the space; 
maximum occupancy; and time required for exiting in the event of fire or vapor 
incursion, or to rescue injured workers. 

1.4.0 GENERAL WORK PRACTICES 

Before entry into a confined space is allowed, the HSO will ensure that procedures 
necessary to ensure safe permit entry are, identified, developed and implemented. These 
procedures may include purging and ventilation, and isolation (lock-out/tag-out), 
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1.4.1 PURGING AND VENTILATION 

For entering and working in a confined space, environmental control is accomplished by 
purging and ventilation. Purging is the initial step in adjusting the atmosphere in a 
confined space to acceptable standards (i.e., Permissible Exposure Limits [PELs], 
Threshold Limit Values [TLVs], and LELs). This is accomplished either by displacing 
the atmosphere in the confined space with fluid or vapor (i.e., inert gas, water, steam, 
and/or cleaning solution) or by forced-air ventilation. 

The method used to purge or ventilate the confined space will be determined by the 
potential hazards that arise due to the product stored or produced, the suspected 
contaminants, the work to be performed, and the design of the confined space. When 
ventilating and/or purging operations are to be performed, the blower controls must be 
at a safe distance from the confined space. When a ventilation system is operational, air 
flow measurements (as well as atmosphere testing) must be made before each entry to 
ensure that a safe environmental level is maintained. Initial testing of the atmosphere 
should be performed from outside the confined space before ventilation begins to 
determine precautions necessary for purging and ventilating. Testing of more remote 
regions within the confined space may be performed once the immediate area within the 
confined space has been made safe. Exhaust systems should be designed to protect 
workers in the surrounding area from exposure to contaminated air. If flammable 
concentrations are greater or equal to 10 percent of the LEL, all electrical equipment 
must be intrinsically safe and explosion-proof. Continuous ventilation is required by 
OSHA where ever feasible. The atmosphere must be tested until acceptable levels of 
oxygen and contaminants are continuously maintained for three tests at 5-minute 
intervals. Care must be taken to prevent recirculation of contaminated air and interaction 
of airborne contaminants. 

Continuous general ventilation should be maintained where toxic atmospheres may 
develop due to the nature of the confined space or the activities being performed, as i 
n the case of desorption from walls or evaporation of residual chemicals. General 
ventilation is an effective procedure for distributing contaminants from a local generation 
point throughout the work space to obtain maximum dilution. However, special 
precautions must be taken if the ventilating system partially blocks the exit opening, 
including methods for providing respirable air to each worker for the time necessary to 
exit and for maintaining communications. 
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1.4.2 ISOLATION/LOCK-OUT/TAGGING 

Isolation procedures must be specific for each type of confined space. Safety equipment 
required during this procedure will be designated by the HSO and will depend on 
potential hazards involved. A Class A or B confined space must be completely isolated 
from all other systems by physical disconnection, double-block and bleed, or blanking 
off all lines. In continuous systems, where complete isolation is not possible (e.g., 
sewers or utility tunnels), specific written safety procedures must be used. Shutoff 
valves, serving the confined space, must be locked in the closed position and tagged f 
or identification. In addition to blanking, pumps and compressors serving the lines 
entering the confined space must be locked out to prevent accidental activation. If a 
drain line is located within the confined space, provision must be made, when necessary, 
to tag it and leave it open; this will be recorded in the HASP. 

Electrical isolation of the confined space to prevent accidental activation of moving parts 
that would be hazardous to workers is achieved by locking circuit breakers and/or 
disconnects in the open (off) position with a key-type padlock. The only key to the 
padlock is to remain with the person working inside the confined space. If more than 
one person is inside the confined space, each person must place his own lock on the 
circuit breaker. In addition to the lockout system, there must be an accompanying tag 
that identifies the operation and prohibits use. 

Mechanical isolation of moving parts can be achieved by disconnecting linkages or 
removing drive belts or chains. Equipment with moving mechanical parts must also b 
e blocked to prevent accidental rotation. 

1.5.0 EQUIPMENT 

The HSO will ensure that prior to entering a confined space, all required equipment is 
present on site, in good working order, and that all associates are knowledgeable in their 
use. The HASP and entry Permit will include a list of necessary protective equipment 
to be used in the confined space, as determined by the HSO. Items to consider include 
head, eye, face, and foot protection against traumatic injury, respiratory, hand, and body 
protection for chemical hazards injuries, as well as ventilating, monitoring and rescue 
equipment. 
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Equipment that may be required on sites includes the following: 

Testing and monitoring equipment 
Ventilating equipment 
Communication equipment 
Personal protective equipment 
Lighting equipment 
Barriers and shields 
Ladders or other means of ingress or egress 
Rescue and emergency equipment 
Other 

Standard items required at all sites are identified on the entry permit. 

1.5.1 EYE AND FACE PROTECTION 

If eye-irritating chemicals, vapors, or dusts are present, safety goggles are required, 
unless a full-face respirator is used. If both the face and eyes are exposed to a hazard 
(e.g., during scraping scale), a full-face shield and goggles must be used. For those who 
wear corrective glasses, prescription safety glasses or goggles can be acquired through 
ABB Environmental Services, Inc. (ABB-ES). As a general safety precaution, eye 
protection meeting the requirements and specifications of American National Standards 
Institute (ANSI) Standard Z89.1-1981 Class B should be worn at all times while in the 
confined space. 

1.5.2 HEAD PROTECTION 

Hard hats must be worn if working directly under the manhole or entryway, if there is 
any danger of items falling on the worker's head, or as an adjunct to face protection. 
All hard hats must meet the requirements and specifications of ANSI Standard 289.1- 
1968. 
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1.5.3 FOOT PROTECTION 

Steel-toe, steel-shank, chemical-resistant boots (or boot covers) must be worn when 
entering a confined space if there is a danger of falling objects, stepping on a sharp 
object or nail, and/or chemical contaminants. All safety-toe footwear must meet the 
requirements and specifications of ANSI Standard 241.1-1967. 

1.5.4 BODY PROTECTION 

The level of dermal protection to be worn by all personnel entering the confined space 
will be determined by the HSO, based on all data available. In choosing the level of 
protection, the HSO must consider the chemical hazard present, as well as the potential 
for heat and cold stress. 

1.5.5 HEARING PROTECTION 

A hearing conservation program must be implemented if sound pressure levels equal or 
exceed 85 dBA (decibels on the A scale), based on an 8-hour, time-weighted average 
(TWA). Hearing protection is mandatory for noise levels above 90 dBA, and optional 
between 85 and 90 dBA. If noisy conditions are expected within the confined space, the 
HSO should notify the Health and Safety Manager (HSM) or the Health and Safety 
Supervisor (HSS) and make arrangements to have ear plugs at the site. 

1.5.6 RESPIRATORY PROTECTION 

The HSO will determine the level of respiratory protection, based on conditions and test 
results of the confined space and the work activity to be performed. (See Appendix G2 
for selection guidelines.) 

1.5.7 HAND PROTECTION 

Gloves of impervious rubber or similar material are to be worn to protect against toxic 
or irritating materials. If rough surfaces or sharp edges are expected, canvas or metal 
mesh can be worn over the rubber gloves.  Where isolation of the electrical system is 
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impossible, and current flow of more than 5 milliamperes through the body could 
potentially occur due to contact with energized electrical equipment, insulating gloves 
should be worn. These gloves must meet the requirements and specifications of ANSI 
Standard J6.6-1967. 

1.5.8 SAFETY BELT/HARNESS 

Non-entry rescue (e.g., retrieval systems) must be used whenever an authorized Entrant 
enters a permit space, unless the retrieval equipment would increase the overall risk of 
entry or would not contribute to the rescue of the entrant. Each Entrant shall use a chest 
or full body harness with a retrieval line attached at the center of the Entrants back near 
shoulder level or above the Entrants head. Wristlets may be used in lieu of the chest or 
full body harness if the ABB-ES can demonstrate that the use of a chest or full body 
harness is infeasible or creates a greater hazard and that the use of wristlets is the safest 
and most effective alternative (e.g., opening is less than 18 inches in diameter). The 
other end of the retrieval line must be attached to a mechanical device or fixed point 
outside the permit space in such a manner that rescue can begin as soon as the rescuer 
becomes aware that rescue is necessary. A mechanical device must be available to 
retrieve personnel from vertical type spaces of greater than 5 feet deep. 

1.5.9 OTHER 

When employees enter a confined space, a barricade must be erected if inadvertent entry 
poses a problem. The barricade must have a mechanism to prevent closure of the 
escapeway, signs warning of the danger present, a physical barrier (i.e., fence) to keep 
the area clear, and an adequate platform (a minimum size of 3 by 3 feet) for entry or 
exit. Added features such as a tripod with either block and tackle or a mechanical pulley 
mechanism should be used in situations where quick removal of a worker may be 
required. Communications equipment (i.e., intercom or radio systems) should be 
considered when the entry plan is formulated. 

1.5.10 EQUIPMENT AND TOOLS 

Equipment and tools to be used in a confined space must be carefully inspected, and must 
meet the following requirements: 
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Hand tools must be kept clean and in good repair. 

Portable electric tools, equipment, and lighting must be equipped with a ground 
fault circuit interrupter. All grounds must be checked before electrical equipment 
is used in a confined space. 

All electrical cords, tools, and equipment must be heavy duty, with heavy duty 
insulation, and inspected for visually detectable defects before use in a confined 
space. For use in a flammable atmosphere, their design must be explosion-proof 
and intrinsically safe. 

Air-driven power tools must be used when flammable liquids are present. The 
use of air-driven power tools will only reduce the risk of explosion, not eliminate 
it. Explosions can result from tools overheating (e.g., drilling), sparks produced 
by striking (e.g., percussion), grinding, or discharge of accumulated electrostatic 
charges developed from the flow of compressed air. 

Lighting used in Class A and Class B confined spaces must be explosion-proof 
and intrinsically safe and, where necessary, equipped with guards. Only 
equipment listed by the Underwriters Laboratories for use in Division 1, 
atmospheres of the appropriate class and group, or approved by U.S. Bureau of 
Mines, Mining Enforcement and Safety Administration, Mine Safety and Health 
Administration, or the U.S. Coast Guard should be used. Lighting should not be 
hung by electrical cords, unless specifically designed for that purpose. The 
illumination of the work area must be sufficient to provide for safe working 
conditions. Under no circumstances will matches or open flames be used in a 
confined space for illumination. 

Cylinders of compressed gas must never be taken into a confined space, and 
should be turned off at the cylinder valve when not in use. Exempt from this rule 
are cylinders that are part of self-contained breathing apparatus (SCBA) or 
resuscitation equipment. 

Ladders should be adequately secured, or of a permanent type that provides the 
same degree of safety. 

Scaffolding and staging must be properly designed to carry maximum expected 
load (safety factor of four), and be equipped with traction- type planking. 
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Only hose lines and components specially designed for the compressed gas and 
working pressure should be used, and such systems must have a pressure relief 
valve outside the confined space. 

1.6.0 TESTING AND MONITORING 

Prior to entry into a confined space, workers must know its potential hazards. Deaths 
have occurred because a presumably safe space was not tested before initial entry. The 
OSHA Permit-Required Confined Space standard requires the following sequence of 
testing, in the order given, prior to entry into confined spaces: 

1. Oxygen Content 
2. Flammability 
3. Toxic Chemicals 

In addition to testing for chemical hazards, harmful physical agents (e.g., explosive 
dusts, noise, etc.) should also be conducted. 

Specific instruments are required to test the atmosphere for these conditions. For 
example, combustible gas indicators are designed to measure the concentration of 
flammable gases, and will not measure or indicate the presence of carbon monoxide (CO) 
at toxic levels; conversely, a CO detector is designed to measure CO only. Combustible 
gas indicators respond differently to different flammable hydrocarbons; therefore, entry 
into confined spaces with flammable gas concentrations above 20 percent of the Lower 
Explosive Limit (LEL) should be avoided. The flammability measurement may be 
erroneous if the oxygen level is less than or greater than normal atmospheric 
concentrations. Therefore, it is required that the oxygen level be determined prior to 
flammability testing to make any necessary corrections in the flammability measurement. 

The oxygen-deficiency measuring instrument is designed to measure the volume of 
oxygen present, usually scaled with a range of zero to 25 percent. If the oxygen level 
in a confined space atmosphere is less than 19.5 or greater than 23.5 percent, special 
precautions must be taken. In accordance with Occupational Safety and Health 
Administration (OSHA) Standard 29 CFR Part 1910 and other references, a minimum 
oxygen level of 19.5 percent has been adopted for worker safety. (This assumes that the 
1.4 percent displaced oxygen was replaced with a nonhazardous substance.) The upper 
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oxygen limit has been set at 23.5 percent because an increase above this level will greatly 
increase the rate of combustion of flammable materials. 

Continuous and/or frequent monitoring becomes necessary in cases where the work being 
performed within the confined space has the potential of generating toxic agents. Data 
collected for the National Institute for Occupational Safety and Health (NIOSH) show that 
in 28 of 80 accident events, the toxic gas or oxygen deficiency was not in the confined 
space at the time of entry, but was either generated by the work occurring in the space, 
or by gas being unexpectedly admitted into the confined space after the worker had 
entered. In these cases, only continuous and/or frequent monitoring would be a possible 
countermeasure. 

1.7.0 ENTRY PERMIT 

Before entry into a confined space is authorized, the HSO must document the completion 
of all required safety measures required by the OSHA Permit-Required Confined Space 
Standard. Documentation of these measures is done on the Confined Space Entry Permit 
(see Appendices G2 and G3). Entry into any confined space is by permit only unless 
first cleared by the HSM. The entry permit is an authorization and approval, in writing, 
that specifies the personnel permitted to enter the space and the location and type of work 
to be done. It certifies that all known hazards have been evaluated and necessary 
protective measures have been taken to ensure the safety of each worker. The entry 
permit will identify the permit space to be entered, the purpose of the entry, the date and 
authorized duration of the entry, the authorized entrants, the authorized attendants, the 
name and signature of the HSO, the hazards, measures used to isolate or eliminate the 
hazards, acceptable entry conditions, results of initial and periodic air monitoring, rescue 
and emergency procedures, communication procedures, equipment, as well as any other 
pertinent information or permits (e.g. for hot work) required. 

At the site, the HSO acts as the Entry Supervisor and is responsible for the completion 
of the Confined Space Entry Permit and/or the Manhole/Sewer Entry Permit, ensuring 
that atmospheric testing has been conducted and all safety precautions have been 
addressed. The Permit will be posted at or near the entry portal so that all associates can 
confirm that pre-entry preparations have been completed. The entry permit applies only 
to the task or job identified and entry into the confined space cannot exceed the time 
required to complete the assigned task or job. 
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The HSO will terminate entry and cancel the entry permit when entry operations covered 
by the permit have been completed or a condition not allowed by the permit arises in or 
near the confined space. If problems are encountered during the entry operation, the 
HSO shall note it on the permit. 

THE COMPLETED PERMIT MUST BE SENT TO THE HSM AS ABB-ES MUST 
RETAIN AND REVIEW EACH CANCELLED PERMIT ANNUALLY. 

1.8.0 TRAINING/HEALTH MONITORING 

ABB-ES personnel required to work in confined spaces, or in support of those working 
(if their duties include emergency rescue) in confined spaces, must be in the Health 
Monitoring Program and have received the 40-hours of initial hazardous waste site 
training, initial Confined Space Entry training, and site specific training. In addition, 
associates who act as Rescue personnel must maintain current certification in first aid and 
CPR and be trained in and have practiced rescue procedures immediately prior to entry. 

As ABB-ES workers encounter a variety of confined spaces at a various locations, site 
specific training plays an important role in informing associates of the hazards associated 
with the entry. Site specific training shall be conducted prior to each entry, whenever 
there is a change in operations which an associate has not previously been trained, when 
there is a reason to believe that there are deviations from the permit space entry 
procedures, or inadequacies in the associate's knowledge or use of the procedures. 

Training will include, but limited to, a review of the contents of the HASP and permit, 
verification of associate knowledge and/or training on the use all equipment to be used, 
emergency procedures, site specific hazards and the duties of their assigned role. 

1.9.0 ROLES AND RESPONSIBILITIES 

1.9.1 DUTIES OF AUTHORIZED ENTRANTS 

The authorized entrants are the workers who actually enter the confined space and are 
therefore at the greatest risk. Because of this added degree of risk, these workers must 
be knowledgeable of the hazards they may be faced with during entry, including the 
mode, signs or symptoms, and consequences of the exposure and have the knowledge and 
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skills necessary to recognize a prohibited condition or dangerous situation. The Entrants 
must be made aware of and know the use of all the equipment they are required to use 
while in the confined space. 

Communication is very important while workers are in a confined space. Entrants and 
Attendant must be in constant communication with each other to: 

Enable the Attendant to monitor the Entrants status 

To allow the Entrant to alert the Attendant whenever the Entrant recognizes any 
warning sign or symptom of exposure to a dangerous situation, or when the 
Entrant detects a prohibited condition. 

To have the Entrant exit from the permit space as soon as possible whenever an 
order to evacuate is given by the Attendant or the HSO, when the Entrant 
recognizes any warning sign or symptom of exposure to a dangerous situation, 
when the Entrant detects a prohibited condition, or when an evacuation alarm is 
detected. 

1.9.2 DUTIES OF ATTENDANTS 

The Attendant is responsible for ensuring the safety of the Entrants into a confined space 
and therefore must not perform any other duties that might interfere with the Attendants 
primary duty of monitoring and protecting the Entrants. The Attendant must be aware 
of the hazards that may be faced during entry, including information on the mode, signs 
or symptoms, and consequences of the exposure. The Attendants must be aware of the 
possible behavioral effects of the hazard exposure and continuously maintain an accurate 
count and identification of the authorized entrants in the space. The Attendant remains 
outside the permit space at all times during entry operations until he/she is relieved by 
another attendant. The Attendant must be in constant communication with the Entrants 
to monitor their status and to alert entrants of the need to evacuate the space. The 
Attendant monitors activities inside and outside the space to determine if it is safe to 
remain in the space and orders the Entrants to evacuate immediately under any of the 
following conditions: 

The Attendant detects a prohibited condition 
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The Attendant detects the behavioral effects of a hazard exposure 

The Attendant detects a situation outside the space that could endanger the 
Entrants. 

The Attendant cannot effectively and safety perform all his/her duties. 

The Attendant is responsible for summoning rescue and other emergency services as soon 
as the Attendant determines that the Entrants may need assistance and warns unauthorized 
persons that they must stay away or exit the space immediately should they approach or 
enter the confined space while entry is underway. Should unauthorized persons approach 
or enter the confined space, the Attendant must inform the HSO immediately. 

The attendant is allowed to perform non-entry rescue only unless they meet the 
requirements to be on the Rescue Team and they are first relieved by another attendant. 

1.9.3 DUTIES OF ENTRY SUPERVISORS (HSO) 

The Entry Supervisor (HSO) has overall responsibility for the entry into the confined 
space. They are required to be knowledgeable of the hazards associated with the entry, 
including information on the mode, signs or symptoms, and consequences of exposure. 
The HSO is responsible for verifying, by checking, that the appropriate entries have been 
made on the permit, that all tests have been conducted, and that all procedures and 
equipment specified by the permit or in the HASP are in place before endorsing the 
permit and allowing entry. In addition, the HSO is responsible for terminating the entry 
and cancelling the permit whenever entry operations covered by the permit have been 
completed or if conditions not allowed under the entry permit arises in or near the space. 

The HSO is required to ensure that all affected workers are properly trained and receive 
site specific training. The HSO is required to verify that the rescue services are available 
and the means for summoning them are operable. If ABB-ES rescue team is used, the 
HSO is responsible for ensuring that all Rescue team members have practiced rescues 
from the actual or a representative space prior to (within the last 12 months) authorizing 
entry into the confined space. 

He/she is responsible for removing unauthorized individuals who enter or attempt to enter 
the confined space during entry operations. If the responsibility for a confined space is 
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transferred or at predetermined intervals based on the hazards and operations performed 
with in the space, he/she determines that entry operations remain consistent with the 
terms of the permit and that acceptable entry conditions are maintained. 

1.9.4 DUTIES OF RESCUE AND EMERGENCY SERVICES 

Non-entry rescue (e.g., retrieval systems) must be used whenever an authorized Entrant 
enters a permit space, unless the retrieval equipment would increase the overall risk of 
entry or would not contribute to the rescue of the entrant. 

The HSO must identify and verify that rescue and emergency services are available prior 
to allowing entry into a confined space. Rescue and emergency services personnel can 
be ABB-ES associates only if the following conditions are met. 

Each member of the rescue team has received the following training: 

Proper use of personal protective equipment 
Proper use of rescue equipment necessary for making rescues from permit spaces 
Assigned Rescue duties 
Duties of the authorized Entrants. 
First aid 
CPR 

The Rescue team must practice making confined space rescues at least once every 12 
months from the actual or a representative confined space. A representative space is one 
in which the opening size, configuration, and accessibility is similar to the actual 
confined space. As it will be difficult to anticipate the types of spaces that ABB-ES 
associates encounter, the practice rescue will more than likely have to take place 
immediately prior to entry using the actual confined space. When simulating rescue 
operations, workers must practice removing dummies, manikins, or actual persons from 
the confined space (or a representative space). 

If an outside service is to be used for rescue, the HSO must inform the rescue service 
of the hazards involved with entry into the space, and provide access to all the confined 
space(s) so that they can develop appropriate rescue plans and practice rescue operations. 
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1.10.0 RESCUE PROCEDURES 

Rescue procedures to be used are site specific and will be developed as part of the 
HASP. 

1.11.0 HOST EMPLOYER/CONTRACTOR/SUBCONTRACTOR 

When confined space entry procedures are done in conjunction with another company 
(host employer/contractor/subcontractor), the entry will be coordinated to ensure that is 
done is a safe manner for all concerned. If the host employer or Contractor has existing 
confined space entry procedures, ABB-ES will attempt to obtain and review these 
procedures as well as all available information regarding the space and the hazards 
associated with it. If the host employer's/contractor's procedures meet ABB-ES 
minimum safety procedures, those precautions and procedures will be used. If ABB-ES 
feels that more stringent entry procedures are warranted, they will notify the host 
employer of-the methods they will use when entering the confined space. 

If ABB-ES is the General Contractor at the site, they will notify the subcontractor of the 
existence of permit-required confined spaces and that entry is allowed only through 
compliance with an Confined Space Entry Program. ABB-ES will notify the 
subcontractor of the hazards, precautions, and procedures ABB-ES has implemented for 
working in or near the space. 
All entries will be coordinated with the host employer, contractor, or subcontractor 
personnel as required. ABB-ES will debrief the subcontractor or inform the host 
employer/contractor at the conclusion of the entry operations of any hazards confronted 
or created in the confined space. 

1.12.0 REVIEW OF PERMIT-REQUIRED CONFINED SPACE PROGRAM 

The HSM will review the Permit-Required Confined Spaces program on an annual basis 
or whenever there is reason to believe that measures taken under the program may not 
protect ABB-ES associates. The HSM will review the Program using the completed 
permits as well as all other available information as a guide. Based on the findings, the 
HSM will revise the Program, as appropriate to correct deficiencies to ensure that 
associates are protected from permit space hazards. No associate will be allowed to enter 
a confined space until all deficiencies are corrected. 
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1.13.0 GENERAL ENTRY PROCEDURES 

This subsection describes general entry procedures for confined spaces. The actual 
procedures used on a site may vary, depending on site conditions and the hazards 
associated with the confined space. 

1.13.1 TEAM SIZE 

A minimum of two workers are required for each confined space activity, one Entrant 
and One Attendant/Entry Supervisor (HSO). This is for a relatively non-hazardous space 
where a non-entry retrieval system is being used. Arrangements for a rescue team must 
still be done, however, they do not have to present during the entry. Additional 
personnel will be needed for larger, hazardous, more complex entries, especially where 
there is a possibility that a rescue team may need to enter the space to rescue the Entrant. 
In these circumstances, a minimum of four workers are required, one Entrant, one 
Attendant, one HSO, and one Rescue. 

These are the minimum numbers required, in most cases. Additional crew members may 
be needed if entering a Class A or Class B confined spaces, or specialty tasks must be 
completed. Additional crew could include additional Entrants, decontamination 
personnel, etc. 

1.13.2 GENERAL ENTRY PROCEDURES 

The following steps must be taken when entering a confined space: 

(1) Check and calibrate all pieces of equipment to ensure they are in good working 
order. DO NOT ENTER A CONFINED SPACE WITH DEFECTIVE 
EQUIPMENT! 

(2) Conduct a background check to identify all potential hazards that may be 
encountered in the confined space. Determine if there is a potential for 
fire/explosion hazards, as well as a toxic or oxygen-deficient atmosphere. 
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(3) Define and demarcate the exclusion zone with flagging or some other method. 
Ensure that the entrance into the confined space remains locked, blocked, or 
otherwise protected until workers are ready to enter the space. If the entrance 
cannot be protected from unauthorized entry, place a sign one or near the entry 
stating DANGER - PERMIT-REQUIRED CONFINED SPACE, DO NOT 
ENTER. 

(3) Before entry, test the atmosphere inside the confined space. An attempt should 
be made to test the atmosphere without opening the entryway (i.e., through a vent 
line or a small opening). If the entryway must be opened to test and only low 
levels are expected in the confined space, crack open the entryway, test the 
breathing zone first, and then test the confined space. If potentially high levels 
are expected in the breathing zone, respiratory protection should be worn while 
opening the entryway cover. 

(4) If an oxygen deficient, explosive, or toxic atmosphere is detected, purge or 
ventilate the confined space before entry. Retest the atmosphere three times at 
5-minute intervals. A person can enter the confined space without respiratory 
protection only if all three test results are below the PEL/TLV, 10 percent of the 
LEL, and above 19.5 percent oxygen (all three conditions must be met). (NOTE: 
Any downward deflection of the readings on the oxygen meter from background 
[i.e., 20.9 percent] should be viewed as a potential for an IDLH atmosphere. 
Unless contaminants are known to be nontoxic, do not enter the confined space 
without respiratory protection if the oxygen level is below background. 

(5) Blank, block, or otherwise isolate, lock-out, and tag all chemical, physical, 
and/or electrical hazards, wherever possible. 

(6) If Entrants are using an air-purifying respirator or if an IDLH and/or explosive 
atmosphere exists, air monitoring must be on a continuous basis. If respiratory 
protection is not used and there is potential for atmospheric conditions to change 
due to work practices or conditions, air monitoring should be done continuously 
or periodically as site conditions warrant. In all these cases, a 5-minute escape 
pack must be used. 

(7) Record all results of the tests for hazardous conditions, including the location,* 
time, date, weather (if applicable), and readings on the photoionization detector 
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(PID), combustible gas meter, oxygen-deficiency meter, Draeger tubes, and any 
other equipment used on the Confined Space Entry Permit. 

(8) Wear appropriate clothing for site conditions, as determined by the HSO. 

(9) Wear a safety belt or harness with lifeline when entering a confined space unless 
their use is not feasible or is a safety hazard. If the diameter of the entryway is 
less than 18 inches, the wrist-type harness must be use, and special provisions 
made if a supplied-air respirator is necessary. 

(10) The HSO must check to ensure that the Confined Space Entry Permit is 
completed and all associates are adequately trained before authorizing entry. 

(11) One person (Attendant) must remain at the entryway at all times and must 
maintain continuous contact with the person entering the confined space. Contact 
can be maintained by line of sight, listening for sounds, the safety line, and/or 
radio. The Attendant must not enter the confined space unless the non-entry 
retrieval is inoperable or infeasible, they are a trained rescuer, another trained 
person is available to act as an Attendant, and he/she is equipped with adequate 
respiratory and dermal protection. (In most cases, respiratory protection would 
be an airline respirator or SCBA.) 

(12) Do not smoke when working in or near confined spaces, and do not take flash-lit 
photographs when explosive gases are known or suspected to be present. 

(13) Do not rely on permanent ladders because they are often in poor condition. If 
they must be used, be sure of footing. Inspect permanent ladders for 
deterioration before entering and while descending. Try each step with one foot, 
while standing on the step above. When in doubt, use a portable ladder of 
adequate height to reach 3 feet above opening, or a rope ladder, or lower the 
entry person using the tripod. If a portable ladder is used, it should be tied off, 
if possible; otherwise, it should be held in place by the standby person. 

(14) Do not work without adequate lighting. Use only explosion-proof lights or hand 
lamps. 
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(15) The entry person must not remain in the confined space if he/she becomes even 
slightly drowsy, faint, dizzy, or otherwise uncomfortable. Many gases that cause 
the most problems are odorless, tasteless, and invisible. 

(16) THE HSO MUST CANCEL THE PERMIT, NOTE AND PROBLEMS 
ENCOUNTERED AND SEND COMPLETED FORM TO THE HSM IN 
PORTLAND MAINE. 

1.13.3 MANHOLE/SEWER ENTRY 

When preparing to enter a manhole/sewer, the following safety measures must be taken. 

(1) Check all pieces of equipment to ensure they are in good working order. DO 
NOT ENTER THE MANHOLE WITH DEFECTIVE EQUIPMENT! 

(2) Park the vehicle near the manhole (DO NOT leave the vehicle running). If the 
manhole is in the street, it is best to park so as to detour oncoming traffic around 
the manhole. The vehicle's emergency flashers and portable yellow warning 
beacon must be ON. The vehicle serves as protection from oncoming traffic, can 
be used to store emergency equipment (e.g., SCBA and first-aid kit), and can be 
used in extreme emergency to slowly pull an injured person from the confined 
space if a tripod with hoist attachment is unavailable or inoperable. 

(3) When appropriate, erect portable barricades or cones around the manhole and in 
front of the vehicle to adequately divert traffic and to prevent pedestrians from 
falling in. Reflective vests should be worn so that workers are visible to 
approaching traffic. 

(4) If there are openings large enough to admit sampling tubes, test for the presence 
of explosive and toxic gases before removing each manhole cover. Otherwise, 
raise one side of the cover using the cover hook or pick, prop it slightly open, 
and conduct the tests. 

(5) If toxic or explosive gases are detected in the sewer that could be indicative of 
a spill, leak, or otherwise hazardous condition, report this immediately to the 
local fire department and/or department of public works. 
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(6) On the Manhole/Sewer Entry Permit, record the results of tests for hazardous 
conditions, including location, manhole number (if applicable), time, date, 
weather (if applicable), and readings on the PID, combustible gas meter, oxygen- 
deficiency meter, and Draeger tube. Once the Manhole/Sewer Entry Permit is 
completed, the HSO will verify all information before authorizing entry. 

(7) Remove manhole covers with a cover hook or pick; do not improvise. Be careful 
of fingers and toes; the cover is usually heavy and difficult to handle. Unless the 
cover is extremely heavy, it is safer for only one worker to handle it. 

(8) Test the atmosphere; if a toxic, flammable, or oxygen-deficient atmosphere exists, 
ventilate the sewer. Depending on the hazard, ventilation can be accomplished 
in several ways; for example: (1) remove and vent the adjoining upstream and 
downstream manhole covers, as soon as possible, and well in advance of entering 
the manhole (high hazard); and (2) vent the manhole in which entry will occur 
(very low hazard). If a blower is used, it is desirable to establish a flow of air 
in the sewer; that is, in one manhole and out another. Ensure that the air intake 
is well away from automobile exhaust, and combustible and/or toxic atmospheres. 
Appropriate traffic control measures must be taken by barricading or otherwise 
marking the open manholes. 

(9) After ventilating, test for explosive and toxic gases and oxygen deficiency in the 
manhole at ground level and at the bottom; record the results. If entering the 
sewer itself, perform the same tests at the manholes at either end. If ventilation 
is necessary, monitor the atmosphere in the manhole while work progresses, or 
continue operation of the blower. Continuous monitoring (i.e., equipment ON 
during entire entry) is imperative because conditions within the sewer may change 
rapidly. Do not enter a manhole while there is an oxygen deficiency without a 
pressure-demand, air-supplied breathing apparatus. If the oxygen level is lower 
than 20.9 percent of background, caution must be taken because an IDLH atmo- 
sphere may exist. 

(10) When entering manholes or tanks, wear hard hats, protective clothing, and 
appropriate respiratory protection and safety belt or harness with lifeline (when 
appropriate). If the manhole is less than 18 inches in diameter, a wrist-type 
harness must be used and special provisions made if air-supplied respirators are 
necessary. When working in manholes deeper than 12 feet, in the sewer itself, 
or where potential exists for gases to appear unexpectedly, a 5-minute emergency 

ABB Environmental Services, Inc. 

W0109071.G80 0H870-O4 
1-32 



APPENDIX I 

egress air supply is required (unless the time required to don the emergency 
respirator is greater than what would be needed to exit the manhole). 

(11) At least one person (i.e., standby) must remain at the manhole at all times and 
must maintain continuous contact with the person entering the sewer. Contact can 
be maintained by line of sight, listening for prearranged sounds, and the safety 
line signals and/or radio. The standby person must not enter the manhole unless 
another trained person is available to act as standby and has adequate respiratory 
and dermal protection available. (In most cases, respiratory protection will be an 
airline respirator or SCBA.) The standby/rescue person should be suited up (but 
not yet on air) before the work crew enters the confined space. 

(12) Do not smoke when working in or near manholes. Do not take flash-lit 
photographs when explosive gases are known or suspected to be present. 

(13) Do not rely on the manhole ladders because they are often in poor condition. If 
they must be used, be sure of footing. Inspect manhole ladders for deterioration 
before entering and while descending. Try each step with one foot, while 
standing on the step above. When in doubt, use a portable or rope ladder of 
adequate height to reach 3 feet above the manhole opening, or lower the entry 
person using the tripod. If a portable ladder is used, it should be tied off if 
possible; otherwise, it should be held in place by the standby person. 

(14) Do not work without adequate lighting. Use only explosion-proof lights or hand 
lamps in the manhole or sewer. 

(15) The entry person must not remain in the manhole or sewer if he/she becomes 
even slightly drowsy, faint, dizzy, or otherwise uncomfortable. Remember that 
CO, carbon dioxide, methane, and hydrogen sulfide, which cause the most 
trouble, are odorless (e.g., hydrogen sulfide has a distinct odor only during initial 
exposure), tasteless, and invisible gases. 

(16) Once the permitted work is completed, the HSO will cancel the permit, note any 
problems, and send it to the HSM in Portland Maine. 
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DEFINITIONS AND ACRONYMS 

ABB-ES 

ANSI 

Atmosphere 

Attendant 

Blanking/Blocking 

Ceiling Level 

CO 

Combustible Dust 

Confined Space 

ABB Environmental Services, Inc. 

American National Standards Institute 

Refers to the gases, vapors, mists, fumes, and dusts 
within a confined space. 

The individual stationed outside one or more permit 
spaces who monitors the authorized entrants and who 
performs all attendant's duties assigned in the employer's 
permit space program 

The absolute closure of a pipe, line, or duct by fastening 
of a solid plate (such as a spectacle blind or a skillet 
blind) that completely covers the bore and that is capable 
of withstanding the maximum pressure of the pipe, line, 
or duct with no leakage beyond the plate. 

The maximum airborne concentration of a toxic agent to 
which an employee may be exposed for a specified 
period of time. 

carbon monoxide 

A dust capable of undergoing combustion or burning 
when subjected to a source of ignition. 

A space that is large enough and so configured that an 
associate can bodily enter and perform assigned work; 
has limited or restricted means for entry or exit; and is 
not designed for continuous use. Confined spaces 
include, but are not limited to, storage tanks, 
compartments of ships, process vessels, pits, silos, vats, 
degreasers, reaction vessels, boilers, ventilation and 
exhaust ducts, sewers, tunnels, underground utility 
vaults, and pipelines. 

ABB Environmental Services, Inc. 

W0109071.G80 

11-2 
0H870-04 



DEFINITIONS AND ACRONYMS 

Confined Space, 
Class "A" 

A confined space that presents situations that are 
IDLH.   These include, but are not limited to, oxygen 
deficiency, explosive or flammable atmospheres, and/or 
concentrations of toxic substances. 

Confined Space, 
Class "B" 

A confined space that has the potential for causing 
injury and illness, if preventive measures are not used, 
but not IDLH. 

Confined Space, 
Class "C" 

CPR 

Double Block and Bleed 

A confined space in which the potential hazard would 
not require any special modification of the work 
procedure. 

Cardiopulmonary Resuscitation 

The closure of a line, duct, or pipe by closing and 
locking or tagging two in-line valves and by opening and 
locking or tagging a drain or vent valve in the line 
between the two closed valves. 

Engulfment 

Entry 

Entry Supervisor 

The surrounding and effective capture of a person by a 
liquid or finely divided (flowable) solid substance that 
can be aspirated to cause death by filling or plugging the 
respiratory system or that can exert enough force on the 
body to cause death by strangulation, constriction, or 
crushing. 

The action by which a person passes through an opening 
into a permit-required confined space. Entry includes 
ensuring work activities in that space and is considered 
to have occurred as soon as any part of the entrant's 
body breaks the plane of an opening into the space. 

The person (such as the employer, foreman, or crew 
chief) responsible for determining if acceptable entry 
conditions are present at a permit space where entry is 
planned, for authorizing entry and overseeing entry 
operations, and for terminating entry as required by 
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HASP 

HSO 

HSM 

HSS 

Hot Work 

IDLH 

Inerting 

Isolation 

Lower Explosive Limit 

(LEL) 

1910.146. (Note: the Entry Supervisor may also serve 
as the attendant or as an authorized entrant as long as 
that person is trained and equipped as required for each 
role he/she/fills.) 

Health and Safety Plan 

Health and Safety Officer 

Health and Safety Manager 

Health and Safety Supervisor 

Any work involving burning, welding, riveting, or 
similar fire-producing operations, as well as work that 
produces a source of ignition (e.g., drilling, abrasive 
blasting, and space heating). 

Immediately Dangerous to Life and Health 

Displacement of the atmosphere by a nonreactive gas 
(e.g., nitrogen) to such an extent that the resulting 
atmosphere is noncombustible. 

A process whereby the confined space is removed from 
service and completely protected against the inadvertent 
release of material by the following: blanking off (skillet 
type metal blank between flanges), misaligning sections 
of all lines and pipes, a double block and bleed system, 
electrical lock-out of all sources of power, and blocking 
or disconnecting all mechanical linkages. 

The minimum concentration of a combustible gas or 
vapor. 

in air (usually expressed in percentage by volume at sea 
level), which will ignite if any ignition source (sufficient 
ignition energy) is present. 

ABB Environmental Services, Inc. 

W0109071.G80 

11-4 
0H87O-O4 



DEFINITIONS AND ACRONYMS 

NIOSH 

OSHA 

Oxygen Deficiency 

Oxygen-enriched 
Atmosphere 

Permissible Exposure 
Limit (PEL) 

Permit-Required 
Confined Space 

PID 

ppm 

Prohibited Condition 

psi 

National Institute for Occupational Safety and Health 

Occupational Safety and Health Administration 

Refers to an atmosphere with a partial pressure of 
oxygen (P02) less than 132- mm Hg. Normal air at sea 
level contains approximately 21 percent oxygen at a P02 

of 160-mm Hg. At an altitude of 5,280 feet, normal air 
contains approximately 21 percent Gj at a PO^ of 132-mm 
Hg. 

Any oxygen concentration greater than 23.5 percent (P02 
190-mm Hg) at normal atmospheric pressure. 

The maximum 8-hour, TWA of any airborne contaminant 
which an employee may be exposed. At no time shall 
the exposure level exceed the ceiling concentration for 
that contaminant, as listed in 29 CFR Part 1910 
Subpart Z. 

A confined space that has one or more of the following 
characteristics: 1) contains or has a potential to contain 
a hazardous atmosphere; 2) contains a material that has 
the potential for engulfing an entrant; 3) has an internal 
configuration such that an entrant could be trapped or 
asphyxiated by inwardly converging walls or by a floor 
which slopes downward and tapers to a smaller cross- 
section; or 4) contains any other recognized serious 
safety or health hazard. 

Photoionization Detector 

parts per million 

Any condition in a permit space that is not allowed by 
the permit during the period when entry is authorized. 

pounds per square inch 
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Purging 

Respirator (Approved) 

SCBA 

Standby Person 

Threshold Limit Value 
(TLV) 

TWA 

The method by which gases, vapors, or other airborne 
impurities are displaced from a confined space. 

A device that has met the requirements of 30 CFR Part 
11, is designed to protect the wearer from inhalation of 
harmful atmospheres, and has been approved by the 
Bureau of Mines and NIOSH, and the Mine Safety and 
Health Administration (formerly, Mining Enforcement 
and Safety Administration). 

self-contained breathing apparatus 

A person trained in emergency rescue procedures, 
assigned to remain outside the confined space and to be 
in communication with those working inside. 

The maximum 8-hour, TWA of any airborne contaminant 
to which an employee may be exposed as recommended 
by the American Conference of Governmental Industrial 
Hygienists. 

time-weighted average 
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CONFINED SPACE ENTRY PERMIT 
29 CFR 1910.146 1 

Site Name:  
Purpose ofEntry:_ 
Contaminants: 

Site Location: 

Type of Confined Space: 
Date and Time of Entry: Date and Time Permit Expires_ 

POTENTIAL HAZARDS: (Check all that apply) 

Flammable 
02 Deficiency 
Toxic 

Moving Parts 
Valves & Pipes 
Electrical 

Radioactive 
Noise 
Heat 

Entrapment 
Engulfment 
Other 

EQUIPMENT REQUIRED: (Check all that apply) 

X LEL/02 Meter 
PID 
FID 
Draeger Tubes 
Hydrogen Sulfide 
Other: 

X 
X 

Safety Harness 
Lifeline 
Hoist 
Ventilation 
Lighting 

Level A 
Level B 
LevelC 
Mod. Level D 
LevelD 

Stand by SCBA 
Ladder 
Barrier and shield 
Radio 
Cellular Telephone 

ACCEPTABLE ATMOSPHERIC LEVELS FOR ENTRY: 

>19.5% = Oxygen 
<10%* = LEL 
<10%    = Hydrogen Sulfide Meter 

=    PID/FID 
=    Draeger Tube 
=    Other 

*May use <20% LEL as long as precautions are taken (e.g., non-sparking tools, intrinsically safe equipment) 
ATMOSPHERE TESTING RESULTS: 
Record time and results of readings at Entryway (prior to opening door or cover), Initial atmosphere (greatest 
of top, middle or bottom of space), when atmosphere Stabilizes after ventilation (greatest of top, middle, or 
bottom of space), and periodically thereafter in the workers Breathing Zone. 

Time 
% Oxygen 
% LEL 
H>S Meter (ppm) 
PID/FID (ppm) 
Draeger Tube (ppm) 
Tube: 
Other (list) 

Entryway Initial"' Stabilized 
Breathing 

Zone 
Breathing 

Zone 
Breathing 

Zone 
Breathing 

Zone 

'If initial readings are acceptable, workers can enter space in Level D or Modified Level D withhout ventilation. 
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CONFINED SPACE ENTRY PERMIT 
29 CFR 1910.146 

Yes No N/A 
All identified atmospheric and physical hazards are controlled. 
All hazards introduced by the work performed are addressed (e.g., welding fumes). 
Air intake of the ventilation system is located in an area free of contaminants. 
Valves, pipes, and mechanical and electrical equipment has been locked—out, blocked 
chocked, disengaged or otherwise disconnected where necessary. 
All required equipment and rescue equipment is present and in good working condition. 
Non-sparking tools and intrinsically safe equipment and lighting are used if required. 
All monitoring instruments have been properly calibrated. 
All workers have initial confined space entry training certification. 
All workers receive site specific confined space entry training. 
Rescue team members practiced rescue operations in space or similar space. 
Practice Date:  
All rescue team members certified in first aid and CPR. 
Entry coordinated with subcontractors. 

DESCRIPTION OF RESCUE PROCEDURES: 

PROBLEMS ENCOUNTERED: Was rescue required?_ 

SIGNATURES: 
I have reviewed the work authorized by this permit and the information contained here—in. Written instructions 
and safety procedures have been received and understood. I understand that this permit is not valid and the permit 
cannot be approved and entry conducted if any of the above squares are marked "NO" or if required sections are 
incomplete. 

Entrants: 
Attendants: 
Rescue Team: 
Other: 

Permit prepared by:  
Entry Authorized by (HSO): (Print)_ (Signature)_ 

PERMIT CANCELLATION: 
Reason: 
HSO Signature: 

Copy of form sent to Health and Safety Manager, Portland, ME. (manditory) 
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MANHOLE/SEWER ENTRY PERMIT 
29 CFR 191Ö.146 

Site Name: Site Location: 
Purpose of Entry:_ Date and Time of Entry:_ 

ACCEPTABLE ATMOSPHERIC LEVELS FOR ENTRY: 

>19.5% = Oxygen 
<10%* = LEL 
<10%    = Hydrogen Sulfide Meter 

=    PID/FID 
=    Draeger Tube 
=    Other 

*May use <20% LEL as long as precautions are taken (e.g., non-sparking tools, intrinsically safe equipment) 
EQUIPMENT REQUIRED: (Check all that apply) ~~~ 

X 

1= 
I" 

LEL/02 Meter 
PID 
FID 
Draeger Tubes 
Hydrogen Sulfide 
Other: 

X 
Safety Harness 
Lifeline 
Hoist 
Ventilation 
Lighting 

Level A 
Level B 
Level C 
Mod. Level D 
LevelD 

X Stand by SCBA 
Ladder 
Barrier and shield 
Radio 
Cellular Telephone 

I ATMOSPHERE TESTING RESULTS: 

■Record time and results of readings at Entryway (prior to opening door or cover), Initial atmosphere (greatest 
■of top, middle or bottom of space), when atmosphere Stabilizes after ventilation (greatest of top, middle, and 

space), and periodically thereafter in the workers Breathing Zone. I 
Stabilized 

Breathing Breathing 
Zone 

Breathing 
Zone 

Breathing 
Zone ■ Entryway Initial* 

■ Time 
% Oxygen 

1 % LEL 
™H,S Meter (ppm) 

PID/FID (ppm) 
■ Draeger Tube (ppm) 
"other (list) 

y If initial readings are acceptable, workers can enter space in Level D or Modified Level D withhout ventilation. 
DESCRIPTION OF RESCUE PROCEDURES: 

I ull chest of body harness with retrieval line connected in the center of back at shoulder level or above entrants 
head. Retrieval line will be connected to tripod with hoisting device. Non-entry retrieval will be conducted, 
■f entry for rescue is required, workers will don Level B PPE. 

I 
I 
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MANHOLE/SEWER ENTRY PERMIT 
-  29 CFR 1910.146 

Yes No N/A 

All identified atmospheric and physical hazards are controlled. 
All hazards introduced by the work performed are addressed (e.g., welding fumes). 
Air intake of the ventilation system is located in an area free of contaminants. 
All required equipment and rescue equipment is present and in good working condition. 
Non-sparking tools and intrinsically safe equipment and lighting are used if required. 
All monitoring instruments have been properly calibrated. 
All workers have initial confined space entry training certification. 
All workers received site specific confined space entry training. 
Rescue team members practiced rescue operations in space or similar space. 
Practice Date:  
All rescue team members certified in first aid and CPR. 
Entry coordinated with subcontractors. 

PROBLEMS ENCOUNTERED: 

Was rescue required? 

SIGNATURES: =========—============ 

I have reviewed the work authorized by this permit and the information contained here-in. Written instructions 
and safety procedures have been received and understood. I understand that this permit is not valid and the permit 
cannot be approved and entry conducted if any of the above squares are marked "NO" or if required sections are 
incomplete. 

Entrants: 
Attendants:   
Rescue Team:  
Other:   

Permit prepared by:  
Entry Authorized by (HSO): (Print) (Signature)_ 

PERMIT CANCELLATION: 

Reason: 

HSO Signature: 

Copy of form sent to Health and Safety Manager, Portland, ME. (mandatory) 
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APPENDIX J 

J.l EXCAVATION PROCEDURES 

Because excavations and trenches pose a hazard to employees, structures, and 
equipment, all excavations created during site operations will be done in accordance 
with 29 CFR 1926 Subpart P. The following steps summarize the excavation 
procedures that will be followed by all ABB Environmental personnel: 

• Prior to excavating or trenching, all surface encumbrances located so 
as to create a hazard to the employees will be removed or supported, 
and all underground utilities will be determined and located. 

• Entry into excavations will be avoided at all costs. If entry is 
unavoidable, the excavation will be considered a confined space; as 
such, entry will be done in accordance with the Confined Space Entry 
Program (see Appendix I). 

• Under no circumstances will site personnel enter excavations that are 
not adequately protected from cave-ins by shoring or sloping. 

• Stairways, ladders, or ramps will be located in trenches deeper than 
4 feet and situated to require no more than 25 feet of lateral travel. 

• Excavations below the base of a building or structure will not be 
permitted unless the building or structure is adequately supported or 
a registered professional engineer determines that the excavation will 
not pose a hazard to the employee. 

• All equipment will be kept at least 2 feet from the edge of the 
excavation. 

• Any excavation left open and unattended will be barricaded or covered 
until it can be backfilled. 

ABB Environmental Services, Inc. 
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J2 SLOPING 

Acceptable options for sloping or benching include the following: 

Option !• A slope of Vh horizontal to 1 vertical (34 degrees measured from 
the horizontal). 

Option 2. Determination of the maximum allowable slope based on soil 
conditions and in accordance with the conditions and requirements set forth 
in 1926 Subpart P, Appendices A and B (see Attachment A). 

Option 3- Designs of sloping or benching systems using tabulated data 
approved by a registered professional engineer. 

°Ption 4-  Other systems designed by a registered professional engineer. 

J.3 SHORING 

Acceptable options for shoring include the following: 

°Ption L  Designs using Appendices A Q and D of 1910.126 Subpart P (see 
Attachment A). 

Option 2. Designs using manufacturers tabulated data. 

Option 3- Designs using tabulated data approved by a registered professional 
engineer. 

°Ption 4-    0ther support systems designed by a registered professional 
engineer. 
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ATTACHMENT A 

29 CFR 1926 SUBPART P 
APPENDICES A THROUGH D 

OCCUPATIONAL SAFETY AND HEALTH STANDARDS - EXCAVATIONS 
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ATTACHMENT A 

Federal Register / VoL 54. No. 209 / Tuesday, October 31. 1989 / Rales and Regulations      45963 

(ii) Installation of a support system 
shall be cioseiy coordinated with the . 
excavation of trenches. 

(f) Sloping and benching systems. 
Employees shall not be permitted to 
work on the faces of sloped or benched 
excavations at levels above other 
employees except when employees at 
the lower levels are adequately 
protected from the hazard of falling, 
railing» or sliding material or equipment 

(g) Shield systems—{1) General, (i) 
Shield systems shall not be subjected to 
loads exceeding those which the system 
was designed to withstand. 

(ii] Shields shall be installed in a 
manner to restrict lateral or other 
hazardous movement of the shield in the 
event of the application of sudden 
lateral loads. 

(iii) Employees shall be protected 
from the hazard of cave-ins when 
entering or exiting the areas protected 
by shields. __- • 

(iv) Employees shall not be allowed in 
shields when shields axe being installed, 
removed, or moved vertically. 

(2) Additional requirement for shield 
systems used in trench excavations. 
Excavations of earth material to a level 
not greater than 2 feet (.61 m) below the 
bottom of a shield shall be permitted, 
but only if the shield is designed to 
resist the forces calculated for the full 
depth of the trench, and there are no 
indications while the trench is open of a 
possible loss of soil from behind or 
below the bottom of the shield. 

Appendix A to Subpart P 
Sail Classification 

(a) Scope and application—{\) Scope. This 
appendix describes a method of classifying 
•oil ind rack deposit! based on sita and 
environmental condition«, and on the 
(tructure and composition of the earth 
deposits. The appendix «""■'»' definitions. 
sets forth requirements, and describes 
acceptable visual and TUT*"1!! tests for use in 
classifying soils. 

(2) Application. This appendix applies 
when a sloping or benching system is 
designed in accordance with the? 
requirements sat forth in i 1928,852(b)(2) aa a 
method of protection for employees from 
cave-ins. This appendix also applies when 
Umber shoring for excavations is designed as 
a method of protection from cave-ins in 
accordance with appendix C to subpart P of 
part 1928. and when aluminum hydraulic 
shoring is designed in accordance with 
appendix 0. This Appendix also applies if 
other protective syatema are designed and 
selected for use from data prepared in 
accordance with the requirements set forth in 
1192fl.SS2(c). and the use of the data is 
predicated on the use of the soil classification 
system set forth m this appendix. 

(b) Definitions. The definitions and 
examples given below are based on. in whole 
or in part, the following: American Society for 

Testing Materials (ASTM1 Standards D4S3-8S 
and D248& The Unified Soils Classification 
System. The US. Department of Agricair=« 
(USDA) Texraral Classification Scheme ind 
The National Bureau of Standards Report 
BSS-121. 

Cemented soil means a soil in which the 
particles are held together by a chemical 
agent such as calcium carbonate, such that a 
hand-size sample cannot be crushed into 
powder or individual soil particles by finger 
pressure. 

Cohesive soil means clay (fine grained 
soil), or soil with a high clay content which 
has cohesive strength. Cohesive soil does not 
crumble, can be excavated with vertical 
sidesiopes. and is plastic when moist 
Cohesive sod is hard to break up when cry. 
and exhibits significant cohesion when 
submerged. Cohesive soils include clayey ult 
sandy clay, silty day, clay and organic cay. 

Dry soii means soil that does not exhibit 
visible signs of moisture content 

Fissured means a soii material that has a 
tendency to break along definite planes of 
fracture with little resistance, or a material 
that exhibits open cracks, such as tension 
cracks, in an exposed surface. 

Granuiar soil means gravel, sand, or ult 
(coarse grained soil) with little or no ciay 
content. Granuiar soil has no cohesive 
strength. Some moist granuiar soils exhibit 
apparent cohesion. Granular soil cannot be 
molded when moist and crumbles easily 
when dry. 

Layered system means two or more 
distinctly different soii or rock types arranged 
in layers. Micaceous seams or weakened 
planes in rock or shale are considered 
layered. 

Moist soil means a condition in which a 
soil looks and feels damp. Moist cohesive soil 
can easily be shaped into a bail and roiled 
into smail diameter threads before crumbling. 
Moist granular soil that contains some 
cohesive material will exhibit signs of 
cohesion between particles. 

Plastic meana a property of a soil which 
allows the soil to be deformed or molded 
without cracking, or appreciable volume 
change. 

Saturated sail means a sail in which the 
voids are filled with water. Saturation does 
not require flow. Saturation, or near 
saturation, is necessary for the proper use of 
Instruments such as a pocket peneoometer or 
sheer vane. - 

Soil classification system means, far the 
purpose of this subpart a method of 
categorizing soil sad rock deposits in a 
hierarchy of Stable Rock, Type A. Type 3. 
and Type C. in decreasing order of stability. 
Tha categories are determined based an an 
analysis of the properties and performance 

^characteristics of the deposits and the 
mmiinrimgnt»! conditions of exposurer 

Stable rock means natural solid mmsral 
matter that can be excavated with vertical 
sides and remain intact while exposed. 

Submerged soil meana soil which is 
underwater or is free seeping. 

Type A means cohesive soils with an 
unconfined compressive strength of U ton 
per square foot (tsf) (144 kPa) or greater. 
Examples of cohesive soils are: day, stlty 
clay, sandy clay, clay loam «mL Jn some 

cases, silty day loam and sandy day loam. 
Cemented sails such as caliche and hardpan 
are also considered Type A. However, no soil 
is Type A if: 

(i) The sod is fissured: or 
(ii) The sou is subject to vibration from 

heavy traffic pile driving, or similar affects: 
or 

(iii) The soil has been previously disturbed: 
or 

(iv) The soil is part of a sloped, layered 
system where the layers dip ints the 
excavation on a slope of four horizontal to 
one vertical (4rilV) or greater or 

(v) The material is subject to other factors 
that wouid require it to be dasaified as a less 
stable material 

Type 3 mesas: 
(i) Cohesive soil with an imnonfin'H 

compressive strength greater than CLS tsf (48 
kPa) but less than 1J tsf (144 kPah or 

(ii) Granular cohesioniess soils inducting: 
anguiar gravel (similar to crushed-rock), silt 
silt loam, sandy loam and in some cases, 
silty day loam and sandy day loam. 

(:'ii) Previously disturbed soils except those 
which wouid otherwise be dassed as Type C 
soil. 

(iv} Soil that meets the unconfined 
compressive strength or cementation 
requirements for Type A. but is fissured or 
subject to vibration: or 

(v) Dry rock that is not stable or 
(vi) Material that is part of a sloped, 

layered system where the layers dip into the 
excavation on a slope less steep than four 
horizontal to one vertical (4H:lV), but only if 
the material would otherwise be classified as 
Typea 
' TypeC means: 

(1) Cohesive sod with an unconfined 
compressive strength of 0£ tsf (48 kPa) or 
less: or 

(ii) Granular soils induding gravel sand, 
and loamy sand: or 

(iii) Submerged soil or soil from which 
water is freely seeping: or 

(iv) Submerged rock that is not stable, or 
(v) Material in a sloped, layered system 

where the layers dip into the excavation or a 
alope of four horizontal to one vertical 
(4rfclV] or steeper. 

Unconfined compressive strength means 
the load per unit area at which a soii will fail 
in compression. It can be determined by 
laboratory testing, or estimated in the field 
using a pocket penerrometer. by thumb 
penetration tests, and other methods. 

Wet soii means soil that contains 
significantly more moisture than moist soil 
but m such a range of values that cohesive 
material will slump or begin to flow when 
vibrated Granuiar material that would 
exhibit cohesive properties when moist will 
lose those cohesive properties when w«t 

(c) Requirements—(1) Classification of soil 
and rock deposits. Each soii and rock deposit 
.h.n be classified by a competent person aa 
Stable Rock. Type A. Type a or Type C In 
accordance with the definitions set forth in 
paragraph (b) of this appendix. 

(2) Basis of classification. The 
classification of the deposits shall be made 
based on the results of at least one visual and 
at least one manual analysis. Such analyses 
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»bail be conducted by a competent person 
using testj described in paragraph (d) beiow, 
or in other recognized methods or* loü 
classification and testing such as those 
adopted by the America Society tor Testing 
Materials, or the U.S. Department of 
Agncaiture texrnrai dasamcation system. . 

(3) VhtaaJ and manual unurysea. Tie visnal 
and manual analyses, such as those noted as 
beim; acceptable m paragraph (d) of this 
appenaix. shail be designed and conducted to 
provtae s affluent quantitative and 
quaiitaÖTe irflbnnenoB u may be necessary 
to identify property the Dropertes. factors, 
and conditions affecnny the classification of 
ma deposits. 

[A) Layered systems, la a layered system. 
the system shall be classified in accordance 
with iU weakest layer. Kowmt aecb, layer 
may be classified jjurnrraaibr w'uum a me 
stable layer hes miner a Ian aabee layer. 

(*>) Reaaawmaaaoa. II after ciaseursig a 
deposit, the properties, factors, or carnations 
affecting rta dasaifjcaoon enaoge in any way, 
the changes shall ba evaluated by a 
competent person. The deposit shall be 
reciassified aa necessary to reflect the 

(d) Acceptable visual and manual tests.— 
(1) Visuai tests. Visual analysis is coaaacted 
to determina qu&iixanvB tntocmauaa 
regarning tha excavation, sue ist gpw»<■■»! the 
soil adjacent to the excavation, the soil 
forming the sides of the open excavation, and 
the soil taken as samples man excavated 
material 

PI Observe samples of sou that are 
excavated and soil In the sides of tha 
excavation. Estimate the range of panicle 
sire« and the relative amonnti of the parncla 
sizes. Soil that Is primarily composed of fine- 
grained material is cohesive material. Soil 
composed primarily of coarse-grained sand 
or gravel is granniar material - 

(ii) Observe soil as it is excavated. Soil that 
remains m cramps when excavated is 
cohesive. Soil that breaks up easily and does 
not stay in cramps is granniar. 

(iii) Observe the side of the opened 
excavation and the surface area adjacent to 
the excavation. Qadc-üxs openings such as 
tension cracks amid indicate narnred 
material tfdnmka of soil spall off a vertical 
side, the soil could be assured. Small spalls 
sra evidence at navme groand and are 
indications of potentially hazardous 

- situation». 
(hr) Observe the- area adjacent to the 

excavation and tn« excaranan ifseff for 
evidence of *n«mi» ntilfry and other 
underground sa-actares, and to identify 
praviouafy diauuüeu sou. —   - 

W Obeerre tha opened side of the 
excavatiou to identify layered systems. 
Examine layered systems to identify if the 
layers slope toward the excavation. Estimate 
the degree of slope of tha layers. 

(vij Observe the area adjacent tn the 
excavation, and the sides of tha "^»r^i 
excavation far avidance of surface water, 
watar seeping from the sides of the 
excavaooo. or tha i^nnon of tha level of the 
water table. 

(vii) Observe tha area adjacent to the 
excavation and the area within the 
excavation for sources of vibration that may 
sffprt the stability of tha ""MHnn f««.^ 

[Z\ Manual iests. Manual analysis of >c 
samples is conducted to determine 
quantitativ« as well as quaiiianveiproner^äs 
of soil and to provide more inionaancn m 
order to dassify soil properly. 

(i) P!ascc::y. Mold a moist or wet samris 
of soil into a bell and attamnt to roil it into 
threads as min as (a-inch in diameter. 
Cahestve material can be auccessmily rcijd 
into threads without crumbing. For exacsie. 
if ax least a two inch (SO mrai length of V»- 
inch thread CM be heid on one end withcu; 
tearing, ma <"ii is cohesive. 

(ii) Dry sL-esgta. If tha sou is dry and 
crumbles on its awn or with moderate 
pressure into individual grains or fine 
powder, ii is granular (any rnynmnnnnn of 
gravel sand, or nit}. If tha soil is dry and fiiia 
into ft"mp.« which break up into smaller 
^"T1. but tha «m»ii»T riiimp« can only he 
broken up with difScsiry, it say be day in 
any "^"'"""i with gravel "»"♦ or siiL If 
the dry soil breaks '"tn damns which do cot 
break up into small ciumas »mi which "» 
onry ba broken with difScuiry, and there is no 
visual indicauon tha soil is assured, the toil 
may be considered nnfi»«ir»ri 

(iii) Thuma penetration. Tha thumb 
penetration, test can be usso to estimate the 
uncoonnad csmpressive strength of cohesive 
soils. (This test is based an the thumb 
penetration cast described in American 
Society fox Testing and Materials (AS.TM) 
Standard designation D?W1   "<?>miHarfi 
Recommended Practice for Description of 
Soils (Visual.—Manual Procedure)."} Type A 
soils with an iinrnnfined comnresaive 
strength, of 1-5 tax can ba readily indented by 
the thumb,; however, they «" be penetrated 
by the thumb only with very great effort. 
Type C soils with an uncoa&sed comnresaive 
strength ox 0.5 tsi can he easily penetrated 
several inches by the thumb, and **■»*» be 
mnirhrl by light finger pressure. This teat 
should ba conoucted. on an undisturbed *"ii 
sample, such as a large dump of spoil as 
soon as practicable after excavation to keen 
to a miminua tna »ff»«*« of exposure to 
drying inflm-nm. If the excavauon is later 
exposed to wetting tntinowf»« (rain, floodinsj. 
the dassuicanon of the soil must be chanaeo 
accordingly. 

(iv) Other strength testa. Estimates of 
unconilned csmpressive strength of «"■!» <*" 
also be ohtained by use of a pocket 
penerrometer or by nting a hand-operated 
shearvane. 

(v) Drying test The basic purpose of the 
drying test is to differentiate between 
cohesive material with fissures, unassured 
cohesive material and granular material The 
procedure for tha drying teat involves drying 
a sample of sod that is ■prw^'wtgiy ana 
inch thick (ZSA cm) and six inches (15J*c=j 
in diameter until it is thoroughly dry: 

(A) If tha sample develops cracks aa it 
dries, signxncant fissures are indKaf9d, 

(B) Samrin that dry without cracking are 
to be broken by h""^ If consaderabia fores is 
necessary to break a sample, tha soil has 
significant cohesive """"nnl content. The 
soil can be classified aa a unassured 
cohesive niaanal and tha nm-nnfim^ 
compressiva strength shoaid be determined. 

(Q If a »ampia breaks easily by hand, it is 
either a fisssred cchesrva maienai or a 

granular satpnai. To distinauiah between- the 
two, puivense the dried clomps of the sample 
by hand or by stepping on them. If the dumps 
do not puivenze easily, the material is 
cohesive with fissures. If &ey puiven» 
easily into very small fragments, the material 
is granniar. 

Appendix B to Subpan P 

Sloping and Benching 

(a) Scone endaspiicaaan. Thia appendix 
contains specifications for siopmg and 
benching when uaea as metnods of protecting 
employees working in excavations from cave- 
ins. The requirements of th'« appendix apply 
when the design of sloping and benching 
protective systems is to. be performed la 
accordance with the rsqsrements set forth in 
5 1926.852fbK2>. 

[b\ Definitions. 
Actual shoe means the aioDe to weiea an 

excavation face is excavated. 
Distress means that the soil is in a 

condition where a cave-tn is immm«wt at is 
likely to occur. Distress is evidenced by such 
phenomena as the development of fissures in 
the face of or adjacent to an open excavation: 
the subsidence of the eriee of an excavation: 
the slumping of material from the face or the 
bulging or heaving of material from the 
bottom of an excavauon: the spelling of 
material from tha face of an excavauon: and 
ravelling. La. <rnaH amounts of mutawai auch 
as pebbles or little dumps of material 
suddenly separating from the face of an 
excavation and trickling or roiling down into 
the excavation. 

Maximum ailowaale slope means tha   ' 
steepest *"«*""» of an excavation face that is 
acceptable for the moat favorable srte 
conditions as protection against cave-ms. and 
is expressed as the ratio of horizontal 
distance to vertical rise (H:V). 

Short term exposure means a period of 
time less than or equal to 24 hours that an 
excavation is open. 

(e) Reaairemana—f 1) Soil classification. 
Soil and rock depoaioi shail be rmssTfisri in 
accordance with appendix A to soopart P of 
part 192a. 

(2) Maximum ailamdie sione. Ha 
immmmn ailowabie slope tor s soil or rock 
deposit snail be detemnnea tram Iaole_B-l 
of this appendix. 

(3) Actual siope. (i] The actual slope shall 
not be steeper than the "'"""" ailowabie 
slope. 

(ii) The actual siope shall be lese steep 
then the maximum allowable slope, ween 
there are signs of distress. If that situation 
occurs, the slope shall be cut back to an 
actual slope which is at least V» horizontal to 
one vertical (V4HU.V) less steep than the 
maximiigi allowable slope.   . 

(iii) When surcharge loads from stared 
material or equipment, operating equpjneat 
or traffic are present, a competent persoa 
shall determine ihe degree to which tha 
actual slops must be reduced below tha 
moifirry.YTi allowable slope, and shall assure 
that such reduction is achieved. Surcharge- 
loads from adjacent structures shail be 
evaluated in accordance with i 192&aS(i]. 

(4) Configuraaons Configurations of 
riflping and benching systems shall be in 
accordance with Figure B-t. 
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TABLE   8-1 

MAXIMUM ALL0WA8LE  SLOPES 

SOIL OR ROCK TYPE MAXIMUM ALL0WA8LE  SLOPES (H:V)^ 

FOR EXCAVATIONS LESS THAN  20 FEET 

STABLE ROCK 
TYPE  A      [2] 
TYPE  8 
TYPE   C 

ncr = ni 

VERT: CAL(9(T) 
3/4:1 (53*) 
1:1 (45'] 
lfcl (34) 

NOTES: 

1.  Numbers shown in parentheses next to maximum allowable slopes are angles expressed in 
degrees fro m the horizontal.  Angles have been rounded off. 

2.    A short-term maximum allowable slope of  1/2H:1V (63°)   is allowed in 
excavations in Type A soil thac are 12 feec  (3.67 a)  or less in depth. 
Short-cerm maximum allowable slopes for excavations greater than 12 
feet  (3.67 ra)   in depth shall be 3/4H:lV  (53°). 

3. Sloping or benching for excavations greater than 20 feet deep shall be designed by a registered 
professional engineer. 

FigtmB-. 

Slope Configuration» 
(All *!?ges stated below are in the horizontal to vertical ratio) 

B-tl  Excavations made in Tyge A soil 
L All simple dope excavation 20 feet or lesa in depth «hail have a maximum allowable flops of %:!. 

Simple Slop»—General 
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Exception: Simple alope excavation» which are open 24 hours or lesa (short term) snd which are 12 feet or leaa in depth shall have a  I 
mairiiniiTTi allowable slop« of Vfci. ™ 
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Simple Slope—Short Term 

MW* benChed eJCCaVa,ioa, ffl feet or le" m «^P* *■* *»• ■ maximum allowable slope of % to 1 and maximum bench dimensions , 

Simple Bench 

Multiple Bench 
3. All excavations 8 feet or less in depth which have unsupported vertically sided lower portion» shall have a maximum vertical side of 3H feet. 
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~ Unsupported Vertically Sided Lower Portion—Maximum 8 Feet in Depth 

All excavation» more than 8 feet but not more than 12 feet in depth which nnsuoported vertically sided lower portion« «hall 
maximum allowable «lope of 1.1 and a maximum vertical «ide of 3*4 feet. 

lave a. 

1 
I 
1 
I 

' —":  1 
Unsupported Vertically Sided Lower Portion—Maximum 12 Feet in Depth 

All excavation« 20 feet or leaa in depth which have vertically sided lower portions that are supported or shielded shall have a ma:umum M 
allowable «lope of %d. The «upport or shield system must extend at leaat 18 inches above the top of the vertical side. ■ 

3V Max. 

Support or shield STSCem 

18" Min. 

Tocal heigh: of vertical side 

Suported or Shielded Vertically Sided Lower Portion 

4. All other «imple «lope, compound «lope, and verocaür tided lower pocnoa iiumii.n «K«n be in. accardanea with the ota» options 
permitted under i 192fl,8S2(b). 

B-12 Excavations Made in tyP" B Soil 
1. All simple slope excavations 20 feet or less in depth shall have a maximum allowable slope of 12. 
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Simple Slope 

follows^ benCbed excavation8 2° feet " le" ta deP& »h^ I»« a maximum allowable slope of 1:1 and maximum bench dimensions as 

Single Bench 

This bench ilW-d in cohesive soil only 

l_ 
20'  Max. 

4' 
Max. 

A 

W   Max. V 
Multiple Bench 

3. AU excavations 20 feet or leai in depth which have vertically sided lower portions shall be shielded or supported to a height at least 18 
inches noove the top of the vertical side. All auch excavations shall have a "«■nrnum allowable slope of 1:1. 



Federal Rarster / VoL 54. No. 209 / Tuesday. October 31. 1989 / Rules and Regulations 

I 
45%9 

Support or shield svscen 

-13" Min. 

TocaL height of vertical side 

Vertically Sided Lower Portion 
4. All other sloped excavation« shall be in accordance with the other options permitted in 5 192&8S2(b). 

B-t3 Excavation« Made in Type C Soil 
1. All simpie slope excavation« 20 feet or less in depth shall have a maximum allowable «lope of lVfcl. 

f 
i 
i 
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Simple Slops 

i vertical side. All such excavation« shall have a maximum allowable slope of lVfcL 

Suooort or shield system 

1 
inche«iaboI^"th!,!^«f!h!lti!''e? 5 ^ 1M^A haVe vertca"v ««led lower portion« «hall be shielded or supported to a height at least IS incne« a Dove me top of the vertical side. All Mien «nvatini» .k.ii k.„. . —_i n ».i_ -1 .-..*...   rr ^ m 

I 
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18" Mia. 

Total height of vertiral side 

Vertical Sided Lower Portion 
X AL other sloped excavation« shall be in accordance with the other options permitted in { i926J52(b). 

B-L4 -Excavations Made in Layered Soil« 
1. All excavations 20 feet or less in depth made in layered soils shall have a maximum allowable slope for eech layer as set forth below" 

I 
1 
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a  OVER A 

C OVER  A 

C OVER a 



Federal Register / VoL 54; No> 209 / Tuesday. October 31. 1989 / Rules and Regulations      459 

AÖVER B 

A  OVER  C 

B   OVER C 

2. All other sloped excavation» shall be in accordance with the other option« permitted in 1192&652(b). 

Appendix C to Subpait P 

Timber Sharing for Trenches 

(a) Scope Ibis appendix contain« 
information that can be used timber «horing 
la provided a« a method of protection from 
cave-in« in trend»« that do not exceed 20 

feet (6.1 m) in depth. This appendix mint be 
used when design of timber shoring 
protective systems is to be performed in . 
accordanca with 11928J52(c)(lJ. Other 
timber shoring configuration«; other systems 
of support such aa hydraulic and pneumatic 
systems: and other protective system« such 
aa «loping, Iwifhing shielding, and freezing 

systems must be designed in accordance wi 
the requirements set forth in i 192&fi52(b) 
and 11928JS2(c). 

(b) Soil Classification. In order to use the 
data presented in thia appendix, the «oil tyr 
or types in which the excavation 1« made 
must first be determined using the soil 

i 
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classification method set forth In appendix A 
of suboart P of this pan. 

(c) Presencation or Information. 
Informanon is presented in several forms as 
follows: 

(1) Information is oresented in tabular form 
in Tables C-l.l. C-ii, soa C-1.3. and Tables 
C-2.1. C-Zi and C-Z.3 following paragrann. 
(g) of the appendix Each table presents the 
minimum sues of timber members to use in 
a shoring system, and each table contains 
data oniy for the particular soil type in which 
the excavation or portion of the excavation M 
made. The data are arranged to allow tha 
user the flexibility to seiect from among 
several acceptable configurations of members 
based on varying the horizontal spacing of 
the crossbraces. Stable rock is exempt from 
shoring requirements and therefore, no data 
are presented for this condition. 

£J latormation concerning the basis of the 
tabular data and the limitations of the data is 
presented in paragraph (d) of this appendix 
and on the tables themseives. 

(3) Information explaining the use of the 
tabular data is presented in, paragraph (e) of 
this appendix 

(4) Information illustrating the nae of the 
tabular data rs presented in paragraph (f) of 
this sppemiU. 

(5) Miscellaneous notations regarding 
Tables C-l.l through C-1.3 and Tables C-2.1 
through C-2J are presented in paragraph (g) 
of this Appendix 

(d) Basis and limitations of the data.—{\) 
Dimensions of timber members, (i) The sizes 
of the timber members listed in Tables C-l.l 
through C-1.3 are taken from the National 
Bureau of Standards (NBS) report 
"Recommended Technical Provisions for 
Construction Practice in Shoring and Sloping 
of Trenches-and Excavations." In addition, 
"heie NBS did not recommend specific sizes 
of members, member sizes are based on an 
analysis of the sizes required for use by 
existing codes and on empirical practice. 

(ii) The required dimensions of the 
members listed in Tables C-l.l through C-1.3 
refer to actual dimensions and not nominal 
dimensions of the timber. Employers wanting 
to use nominal size snoring are directed to 
Table» C-2.1 throueo C-13. or have tin 
choice under i 1928.652(c)(3). and are 
referred to The Corps of Engineers. The 
Bureau of Reclamation or data from other 
acceptable sources. 

(2) Limitation of application. (T] H Is not 
Intended that the timber shoring specification 
apply to every situation that may be 
experienced in the Seid. These data were 
developed to appiy to the situations that are 
most commonly experienced in current 
trenching practice. Shoring systems for use in 
situations that are not covered by the data in 
this appendix must be designed as specified 
In 5 1928.852(c). 

(ii) When any of the following conditions 
are present, the members specified in the 
tables are not considered adequate. Either an 
alternate timber shoring system must be 
designed or another type of protective» system 
designed in accordance with i192BJ52. 

(A) When loads imuuseil by i 
by stored matenai adjacent to the i 
weigh in excess of the kwd m-***** by a 
two-foot soil surcharge. The term "adjacent" 

as used here means the area within a 
horizontal distance from the edge of the 
trench equai to the depth of the orench. 

(B) When vertical loads imposed on crrss 
braces exceed a 240-pound gravity load 
distributed on a one-foot section of the ce-:er 
of the crossbrace. 

[C] When surcharge loads are present from 
equipment weighing in excess of 20.000 
pounds. 

P) When oniy the lower portion o£ a 
trench is shored and the remaining portion of 
the trench is sloped or benched unless: The 

.. sloped portion is sloped at an angle less steep 
than three horizontal to one- vertical: or the 
members are selected from the tables for use 
at a depth which is determined from the top 
of the overall trench, ahd not from the toe of 
the sloped portion. 

(e) Use of Tables. The members of the 
shoring system that are to be selected using 
this information are the cross braces, the 
uprights, and the wales, where wales are 
required. Minimum sizes of members are 
specified for use in different types of soil 
There are six tables of informanon. two for 
each soil type. The soil type must first be 
determined in accordance with the soil 
classification system described in appendix 
A to subpan P of part 1328. Using the 
appropriate tabie. the selection of the size 
and spacing of the members is then made. 
The selection is based on the depth and 
width oi the trench where the members are to 
be installed and. in most instances, the 
selection is aisc bajea es the horizontal 
spacing of the crossbraces. Instances where a 
choice of horizontal «!M"T,g of crossbracsg 
is available, the horizontal spacing of the 
crossbraces must be chosen by the user 
before the size of any member can be 
determined. When the soil type, the width 
and depth of the trench, and the horizontal 
spacing of the crossbraces are known, the 
size and vertical spacing of the crossbraces. 
the size and vertical spacing of the waies. 
and the size and horizontal spacing of the 
uprights can be read from the appropriate 
table. 

(f) Examples ta Illustrate the Use of Tables 
C-1.1 thrown C-1.3. 

(1) Example 1. 
A trench dug in Type A soil is 13 feet deep 

and five feet wide. 
From Table C-l.l. for acceptable 

arrangements of timber can be traed. 

Arrangement *1       ■ — 

Space 4X4 crossbraces at six feet 
horizontally and four feet vertically. 

Wales are not required. 
Space 3x8 uprights at six feet horizontally. 

This arrangement is commoniy called "skip 
shoring." 

Arrangement*2 -  M.-.'.". 

Space 4X8 crossbraces at eight feet 
horizontally and four feet vertically. 

Space 3X8 wales at four feet vertically. 
Space 2X8 uprights at four fieet 

horizontally. 

Arrangement Wj 

Space 8X8 crossbraces at TOfeet 
horizontally and four feel vertrcairy. 

Space BXTO waies at four feet vertically. 

Space 2X8.uprights at five feet 
horizontally. 

Arrangement =4 

Space 8x8 crossbraces at 12 feet 
horizontally and four feet vertically. 

Space 10X10 waies at four feet vertically. 
Spaces 3X8 uprights at six feet 

horizontally. 
(2) Example 1 
A trench dug in Type B soil in 13 feet deep 

and five feet wide. From Table C-1.2 three 
acceptable arrangements of members are 
listed. 

Arrangement =7 

Space 8X8 crossbraces at six feet 
horizontally and five feet vertically. 

Space 8X8 wales at five feet vertically. 
Space 2X8 uprights at two feet 

horizontally. 

Arrangement -2 

Space 8x8 crossbraces at eight feet 
horizontally and five feet vertically. 

Space 10X10 wales at five feet vertically. 
Space 2X8 uprights at two feet 

horizontally. 

Arrangement S3 

Space 8x8 crossbraces at 10 feet 
horizontaily.and five feet vertically. 

Space 10X12 waies at five feet vertically. 
Space 2X8 uprights at two feet vertically. 
(3) Example 3. 
A trench dug in Type C soil is 13 feet deep 

and five feet wide. 
From Table C-1.3 two acceptable 

arrangements of members can be used. 

Arrangement =r 

Space 8x3 crossbraces at six feet 
horizontally and five feet vertically. 

Space 10X12 waies at five feet vertically. 
Position 2X8 uprights as closely together 

as possible. 
If water must be retained use special 

tongue and groove uprights to form ught 
sheeting. 

Arrangement =2 

Space 8X10 crossbraces at eight feet 
horizontally and five feet vertically. 

Space 12X12 wales at five feet vertically. 
Position 2x 8 uprights in a dose sheeting 

configuration unless water pressure must be 
resisted. Tight sheeting must be used where 
water must be retained. 
'  (4) E\ampie 4. 

A trench dug in Type C soil is 20 feet deep 
and 11 feet wide. The size and spacing of 
members for the section of trench that is over 
15 feet in depth is determined using Table C- 
L3. Only one arrangement of members is 
provided. 

Space 8X10 crossbraces at six feet 
horizontally and five feet vertically, 

Space 12X12 weles at five feet vertteslir. 
Use 3x8 tight sheeting. 
Use of Tables C-2.1 through C-ZZ would 

follow the same procedures. 
fg} Notes for ail Tables. 
1. Mfmh»f tjzes si spacing* other than 

indicated axe tn be determined as specified in 
5 1928.852(c). "Design of Protective Systems." 
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2. When conditiont an Mturated or 
submerged usa Tight Shaatiac. Tight Sfaaatioa 
refers to the me of specially-edged timber 
planks (e.g., tongue and groove) at leaat three 
inches thick, steel sheet piling, or similar 
construction that when driven or placed in 
position provide a tight wail to resst *e 
lateral pressure of water and to prevent the 
loss of backfill material. Qosa Sheeting refers 
to the placement of planks side-by-side 
allowing as little space aa possible between 
them. 

3. All spacing indicated is measured center 
to 

4. Wales to be installed with grester 
dimension horizontal 

5. If the vertical distance from the center of 
the lowest crossbrace to the bottom of the 
txaoch exceeds two and one-half feet, 
uprights shall be firmly embedded or a 
moduli shall be used. Where uprights are 
embedded, the vertical distance from the 
center of the lowest crossbrace to the bottom 
at the bench shall not «ceeed 38 mess. 
When mudsills are used, the vertical distance 

shall not exceed 42 inches. Mudsills are 
weies that are installed at the toe of the 
trench side. 

a. Trench jacks may be used in lieu of or \t\ 
combination with timber crossbraces. 

7. Placement cf crossbraces. When the 
vertical spacing of crossbraces is four feet, 
place the top crossbrace no more than two 
feet below the top of the trench. When the 
vertical spacing of crossbraces is five feet, 
place the top crossbrace no more than 2.5 fe 
besew the top of the trench. 
stuwa coot aie-tt-M 
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Appendix D to Subpart P 

Altmtinam Hydraulic Shoring for 
i rencnes 

(a) Scone. This appendix contains 
information that can Be uaed when aluminum 
hydraulic shoring is provided at a method of 
protection again« cave-ins in trenches that 
do not exceed 20 feet (8.1m) in deoth. This 
appenaix must be used when design of the 
aiuminum hydraulic protective system cannot 
be performed in accordance with 
5 1928.852fc)(2). 

(b) Soil CJaaiificatioa. In order to ase data 
presented in this appendix the soil type or 
types in which the excavation is marf» m.i.t 
first be determined using the toil 
classification method set forth in appendix A 
of subpart P of part 1928. 

fc) Presentation of Information. 
Informanon is presented in several forms «a 
follows: 

(1) Information is presented in tabular form 
in Tables O-ii. D-1A D-1.3 and E-L4. Each 
table presents the maximum vertical and 
horizontal spacutgs thai nay be seed wrth 
various aiunanum member sizes and various 
hydraulic cylinder sizes. Each tabie contains 
data only for the particular soil type m which 
the excavation or portion of the excavation is 
made. Tables Q-i.i ana D-1.2 are tor verocai 
shores m Types A and B soiL Tables D-1.3 
and Dl.4 are tor horizontal waier systems in 
Types B and C soil. 

(2) Information concerning the basis of the 
tabular data and the limitatw» <x~ the data is 
presented in paragraph (d) of this appendix. 

(3) Informanon explaining the use of the 
tabular data is presented in paragraph (e) of 
this appendix. 

(4) Information illustrating the »■ of the 
tabular data is presented in paragraph (f) of 
this appendix. - 

(5) Miscellaneous notations (footnotes) 
regarding Table D-i.i through D-lA are 
presented in paragraph (g) of this anpendix. 

(8) Figures, illustrating typical installations 
of hydraulic shoring, are included hist prior to 
the Tables. The illustrations page is entitled 
"Aluminum Hydrauiic Shoring; Typical 
Installations." 

(d) Basis and limitations of the data. 
(1) Vertical shore raiia and horizontal 

wales are those that meet the Section 
Modulus reqmremems m the D-l Tables. 
Aluminum material is 8081-T8 or material of 
equivalent strength and properties. 

(2) Hydrauiic cylinders spetaficaeons. (i) 2- 
inch cylinders shall be a minimum 2-inch 
inside diameter with a minimum jaf0 working 
capacity of no leas than 18.000 pounds axial 
compressire load at maximum extension. 
Maximum extension is to indade full range of 
cylinder extensions as recommended by 
product manafatnrer. 

(11) 3-inch cylinders shall be a minim»™ 3. 
inch inside diameter with a safe working 
capacity of not less than »,000 pounds axial 
compressive load at extensions as 
recommended by product manufacturer. 

(3) Limitation of application, 
(i) It is not intended that the aluminum 

hydraulic specification apply to every     ' — 
situation that may be experienced in the 
field. These data were developed to apply to 
the situations that are most commonly 

expencukea-:n current trenching pracnce. 
Shoring systems tor use in situations that sre 
not coverea by the data in this appendix most 
be otherwise designed as 3c*cified in 
il928.SSac|. 

(ii) When any of the following conditions 
are present ii» members specified in the 
Tables are not considered adequate. In this 
case, an alternative aiuminum hydrauiic 
shoring system or other type of protective 
system musi b« designed in accordance with 
JT9S3.8S2. 

(A) When verncal loads imposed-on cress 
braces exceea s 100 Pound gravity load 
distributed on 1 one foot section of the center 
of the hydrauiic cylinder. 

"" (bj wnen surcharge loads a're present som 
equipment weighing in excess of 2OO00 
pounds. 

(C) When only the lower portion or a 
Bench is shored and the remaining portion of 
the trench is sioped or benched unless: Tie 
sloped person is sloped at an angle less steep 
than three zonzoatai to one vertical: or the 
members are selected from the tables for use 
at a depth which is detenmaed fcom the top 
of the ove-sti trench, and not from the toe of 
the sloped poraon. 

(e) Use of Table» D-U. D-12. D-L3 and 
D-1.4. The seaoers at the shoring system 
that are to be selected using rhia mfcmm.nn 
are the ayarauic cylinders, and either the 
vertical shores or the horizontal wales. When 
a waier system is used the vertical timber 
sheeting to ae sied is aiso seiected from 
these tables. The Tables D-LI and D-t2 for 
vertical shores are used in Type A and B soils 
that do not require sheeting. Type B soils that 
may require sheeting, and Type C sous that 
always require sheeting are found in the 
hnriTnnrai waia Tables ü-U ami D^A. The 
seil type must first be determined in 

■  accordance with the soil classification 
system described in appendix A to suhparj P 

.of part 1S22. Using the anpxocriaia >°'"l° the 
selection 0: the size, and spacing of the 
members is maae. The selection is based on 
the depth and width of the trench where the 
members are to be installed. In these tables 
the vertical spacing is held constant at four 
feet on center. The tables show the m«mmi.m 
honzonai soacng of cylinders allowed for 
each size of waie in the waier system tables, 
and m the vertical share tables, the hydraulic 
cylinder honzonul spacing is the same as the 
vertical shore spacing. 

(f) Exampie io Illustrate the Use of the 
Tobies:  .-  

(1) Exampie 1: 
A trench dug a Type A soil is 8 feet deep 

and 3 feet wide. From Table 0-1.1: Find 
vertical shores and- 2 men diameter cylinders 
spaced 8 feet on center (o.e.) horizontally and 
4 feet on center (o.e.) vertically. (See Figures 
1 a 3 for typical installations.) 

(2) Example 2: l ~  •      ~      ' 
A trench is dug in Type B soil that does not 

reqxdre sheeting. 13 feet deep and S feet wide. 
From Table D-ü Find vertical shores and 2 
inch diameter cylinders spaced 8.5 feet o.e. 
horizontally and 4 feel o.e. vertically. (See 
Figures l 4 3 for typical installations.) 
"PJ A trench is dug in Type B sou that does 
not require sneeting. but does experience 
some minor raveiing of the ttench face. Toe 
trench is 18 feet deep and 9 feet wide. From 

Table D-1.2: Find vertical shores and 2 inch 
diameter cylinder (with special oversleeves 
as designated by footnote =2) spaced S.S feet 
o.e. horizontally and 4 feet o.e. vertically, 
plywood fper footnote (g)(7) to the D-l table) 
should be used behind the shores. (See 
Figures 2 4 3 for typical installations.) 

(4) Exampie 4: A trench is dug in previously 
disturbed Type B soiL with characteristics of 
a Type C soil, and will require sheeting. The 
trend» »18 feet deep and 12 feet wide. 8 foot 
horizontal spacing between cylinders is 
desired for working space. From Table D-1.3: 
Find horizontal waie with a section modulus 
of 14.0 spaced at 4 feet o.e. vertically and 3 
Inch diameter cylinder spaced at 9 feet 
maximum o.e. horrrontally. 3X12 timber 
sheeting is required st close spacing 
vertically. (See Figure 4 for typical 
installation.) 

(5} Exampie 5: A trench is dug in Type C 
sou 9 feet deep and 4 feet wide. Horizontal 
cylinder spacmg in excess of 6 feet is desired 
for working space. From Table D-l.* Find 
horizontal waie with a section modulus of 7.0 
and 2 inch diameter cylinders spaced at 8.5 
feet o.e. horizontally. Or. find horizontal wale 
wtth a 14JJ section modulus and 3 tm-n 

•   diameter cvunder spaced at 10 feet ax. 
hflazoniaily. 3oib wales are spaced 4 feet o.e. 
vertically. 3 x 12 amber sheeting is required 
at close spacing vertically. (See Figure 4 for 
typical installation.) 

(g) Footnotes, and general notes, for Tables 
D-1.1. f>-7-2, D-U. and D-1.4. 

(1) For applications other than those listed 
in the tables, refer to f 1928.85ZXc)(2) for use 
of manufacturer's tabulated data. For trench 
depths in excess of 20 feet refer to 
3 192Ä852tc><2; and 11928.852(c)(3). 

(2) 2 inch diameter cylinders, at this width, 
shai' have structural steel tube 
(3Jx 3J X 02a7SJ oversleeves, or structural 
oversleeves of manufacturer's specification, 
extending the full, collapsed length. 

(3) Hydrauiic cylinders capacities, (i) 2 inch 
cylinders shail be a minimum 2-inch inside 
diameter wrtn a safe working capacity of not 
leas than 18X00 pounds axial compressive 
load at maximum extension. Maximum 
extension is to mriude full range of cylinder 
extensions as recommended by product 
manufacturer. 

(fi) 3-inch cylinders shail be a minimum 3- 
taca inside diameter wtth a safe work 

. capacity of not less than 30.000 pounds axial 
compressive load at maximum extension. 
Maximum extension is to include full range of 
cylinder extensions as recommended by 
product mgm*farfwr«* 

(4) All spacmg indicated is measured 
center to center. 
' (5) Vertical shoring rails shall have a 
minimum section modulus of 0.40 inch. 

(8) When vertical shores are used, there 
must be a minimum of three shores spaced 
equally, horizontally, in a group. 

(7) Plywood shall be 1.125 in. thick 
softwood or &75 inch, thick. 14 ply. arctic 
white birch (Finland form). Please note that 
plywood Is not Intended as a structural 
member, but only for prevention of local 
raveling (slouahuig of the trench face) 
between shores. 
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(8) See appendix C for timber 
specifications. 

(9) Wales are calculated for simple span 
conditions. 

(10) See appendix D. item (d). for basis and 
limitations of the data. 
RUHM COOC 4510-i*-« 
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ALUMINUM HYDRAULIC SHORING 

TYPICAL INSTALLATIONS 

FIGURE NO. 1 
VCMTCU. AUUMJU 
MTWUUJC «Honoa 

tSPOTUUCMO) 

HORIZONTAL SPACING 

FIGURE NO. 2 
vrvncu. AUJOMJU 
HTMUUXttOHM 

HORIZONTAL 
SPACING 

4' MAX. 

VEITICAL SAIL 

VERTICAL RAIL 
MTORAULIC CTLINOER 18" MAX 

4*   MAX 

9 VERTICAL      jS 
»PACING 

PLTUOOO 

FIGURE NO. 3 
VEWTCM. H.UMUJM 

«TACXtOl v> 

VERTICAL   I 
SPACING 

4«   MAX._ 

MTORAULIC 
CTLINOER 

FIGURE NO. 4 
AuwMUM Mrwuuje «NONwa 

rrvMCAu 

HORIZONTAL   SPACING 

UPRIGHT 
SHEETING 

VERTICAL   RAIL 2'   MAX 

2 ' MAX 

VERTICAL 
SPACING 

HTORAULIC 
CTLINOER 
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App«ndlx E to Subpart P—Alternatives to Timber Shoring 

Figure  1.    Aluminum Hydraulic Shoring 

VERTICAL   RAIL 

3 "■ MY0RAUUC   CTUNOER 
3 

\^-l'    MAX. "*"' 

Figure 2. Pneumatic/hydraulic Shoring 

01 Bill 
cr/31 

A 
0000 
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Figure 3.    Trench Jacks   (Screw Jacks) 
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Figure 4. Trench Shields 
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Sloping selected as  the 
method of protection 

Will  soil classification 
be made  in accordance 
with     J1926.652 (b)? 

YES N'O' 

Excavation must  comply with 
one of the following three 
options: 

Option   1: 
,$1926.652  (b)(2)  which 

requires Appendices  A 
and B to be  followed 

Excavations must  comoly 
withfl926.652   (bKl)'which 
requires a slope of 1-^H:1V 
(34c). 

Option 2: 
$1926.652  (b)(3)  which 
requires other  tabulated 
data (isee definition)  to 
be   followed. 

Option 3: 
il926.652  (b)(4)  which 

requires  the excavation 
to be designed by a 
registered professional 
engineer. 

FIGTTRE 2 - SI-OPING OPTIONS 
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Shoring or shielding selected 
as the method of protection. 

Soil classification is required 
when shoring or shielding is 
used.  The excavation must comply 
with one of the following four 
options: 

Option 1 
51926.652 (c)(1) which requires 
Appendices A and C to be followed 
(e.g.  timber shoring). 

Option 2 
§1926.652 (c)(2) which requires 
manufacturers data to be followed 
(e.g.  hydraulic shoring,trench 
jacks, air shores, shields). 

Option 3 
51926.652 (c)(3) which requires 
tabulated data (see definition) 
to be followed (e.g. any system 
as per the tabulated data). 

Option 4 
^1926.652 (c)(4) which requires 
' the excavation to be designed 
bv a registered professional 
engineer 'e.g. any designed 
system). 

FIGURE 3 - SHORING AND SHIELDING OPTIONS 

[FR Doc 89-25217 Filed 10-30-89: 8:45 am] 
BUJNO cooe uio-w-c 
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Appendix F to Subpart P   Setoctfow of Protective Systems 

The following figures are • graphic iummary of the requirements contained in subpart P for excavations 20 feet or less in d=u. 
Protective systems for use in excavations more than 20 feet in depth must be desieed by a registered professional engineer in accordan 
with i 1926.852 fb) and fc). " 

Is  the excavation nwe 
than   5   feet  in depth? 

Is  there potential 
for cave-in? 

NO Is  the excavation 
entirelv in stable rock? 

NO Excavation may be 
made with 
vertical sides. 

YES 

YES Excavation must be 
sloped, shored, or 
shielded. 

Sloping 
selected. 

MO 

Shoring or shielding 
selected. 

Go  to  Figure   2 Co  to Figure  3 

FIGURE   1   -  PRELIMINARY  DECISIONS 

■UJM COO« 4S10-3S-M 
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APPENDIX K 

K.1 HEAT STRESS 

Due to the increase in ambient air temperatures and the effects of protective outer 
wear decreasing body ventilation, there is increased potential for injury, specifically 
heat casualties. Site personnel will be instructed in the identification of a heat stress 
victim, the first-aid treatment procedures for the victim, and the prevention of heat 
stress casualties. 

K.1.1 Identification and Treatment 

K.l.1.1 Heat Exhaustion. 

Symptoms. Heat exhaustion usually begins with muscular weakness, dizziness, 
nausea, and a staggering gait. Vomiting is frequent. The bowels may move 
involuntarily. The victim is very pale, the skin is clammy, and he or she may perspire 
profusely. The pulse is weak and fast; breathing is shallow. The victim may faint 
unless he or she lies down This may pass; however, sometimes it persists and, while 
heat exhaustion is generally not considered life threatening, death could occur. 

First Aid. Immediately remove the victim to the CRZ in a shady or cool area with 
good air circulation. Remove all protective outer wear. Call a physician. Treat the 
victim for shock (i.e., have the victim he down, raise the feet 6 to 12 inches, and 
maintain body temperature but loosen all clothing). If the victim is conscious, it may 
be helpful to give sips of water. Transport the victim to a medical facility. 

K.1.L2 Heat Stroke. 

Symptoms. This is the most serious of heat casualties because the body excessively 
overheats. Body temperatures often are between 107 and 110°F. The victim will 
have a red face and will not be sweating. First there is often pain in the head, 
dizziness, nausea, oppression, and dryness of the skin and mouth. Unconsciousness 
follows quickly and death is imminent if exposure continues. The attack will usually 
occur suddenly. Heat stroke is always serious. 

First Aid. Immediately evacuate the victim to a cool and shady area in the CRZ. 
Remove all protective outer wear and all personal clothing. Lay the victim on his 
or her back with the head and shoulders slightly elevated. It is imperative that the 
body temperature be lowered immediately. This can be accomplished by applying 

ABB Environmental Services, Inc. 
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APPENDIX K 

cold wet towels or ice bags to the head and groin. Sponge off the bare skin with cool 
water or rubbing alcohol, if available, or even place the victim in a tub of cool water. 
The main objective is to cool without chilling. Do not give stimulants. Transport the 
victim to a medical faculty as soon as possible. 

K.L2 Prevention of Heat Stress 

One of the major causes of heat casualties is the depletion of body fluids and salts 
through sweating. Fluids should be maintained in the Support Zone. Salts can be 
replaced by either a 0.1 percent salt solution, more heavily salted foods, or 
commercial mixes such as Gatorade. The commercial mixes are advised'for 
personnel on low-sodium diets. 

During warm weather, a work schedule will be established that allows most work to 
be conducted during the morning hours, before ambient air temperature levels reach 
highs. 

A work/rest schedule will be implemented for personnel required to wear Level B 
or C protection (i.e., an impervious outer f, :rment) with sufficient time allowed for 
personnel to "cool down" (this may requi working in shifts). Two hours i the 
maximum time between breaks at Level B or C, regardless of temperature. At 
elevated temperatures, breaks should be scheduled as follows: 

Maximum Time 
Ambient Temperatures Between Cool Down Breaks 

Above 90°F i/4 hour 
85° to 90°F i/2 hour 

80° to 85°F 1 hour 

70° to 80°F iv4 hours 

K.1.3 Heat Stress Monitoring 

Monitoring of personnel wearing impervious clothing should commence when the 
ambient temperature reaches 70°F, with increased frequency if ambient temperature 
increases or as slow recovery rates are indicated. When temperatures exceed 85 °F, 
workers should be monitored for heat stress after every work period. As a screening 

ABB Environmental Services, Inc. 
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mechanism of the body's recuperative ability to excess heat, one or more of the 
•following techniques should be used. 

1. Measure the heart rate (HR) for 30 seconds, by radial pulse, as early in the 
resting period as possible. At the beginning of the rest period, the HR should 
not exceed 110 beats per minute. If the HR is higher, the next work period 
should be shortened by 10 minutes (or 33 percent), with the length of the rest 
period staying the same. If the pulse rate is still above 110 beats per minute 
at the beginning of the next rest period, the following work cycle should again 
be shortened by 33 percent. 

2. Measure oral body temperature with a clinical thermometer, as early as 
possible in the resting period. At the beginning of the rest period, oral 
temperature (OT) should not exceed 99 °F. If OT exceeds 99 °F, the next 
work period should be shortened by 10 minutes (or 33 percent), with the 
length of the rest period staying the same. If the OT again exceeds 99 °F at 
the beginning of the next period, the following work cycle should be further 
shortened by 33 percent. OT should also be measured at the end of the rest 
period to ensure that it has dropped below 99 °F. 

3. Maintain good hygienic standards by changing clothes frequently, showering 
daily, and allowing clothing to dry during rest periods. Persons who notice 
skin problems should immediately consult medical personnel. 

K2 COLD STRESS 

Cold weather may often cause problems for personnel working outside, even at 
temperatures above freezing. As temperatures drop below freezing, the potential for 
cold weather injuries increases dramatically, as does the potential for equipment 
failure. Because of the considerable danger to personnel, outdoor work should be 
suspended if the ambient temperature drops below 0°F (-18°C) or if the windchill 
factor drops below -29°F (-34°C). These levels represent guidelines that should be 
used as an action level unless the HSO determines and documents otherwise. 
Table K-l, which shows equivalent temperatures (i.e., windchill) for a range of 
ambient conditions, should also be referred to. 

ABB Environmental Services, Inc. 
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Snow and ice increase the risks to personnel and operations through reduced 
visibility, increased potential for falling injuries, reduced on-site mobility, and the 
increased time required to access the site (or off-site support services). 

In view of these factors, it is critical that the HSO establish site-specific safety and 
operating protocols, and that all on-site personnel be made aware of the risks. 

K.2.1 Local Cold Injuries 

Local cold injuries affect specific areas of the body (e.g., fingers, ears, or toes), 
including the more commonly recognized injuries described in the following 
subsections. 

K.2.1.1 Chilblains. Chilblains is a chronic condition affecting the skin and 
peripheral capillary circulation, resulting from prolonged exposure of the bare skin, 
primarily in the extremities, to temperatures at or below 60°F. The best method of 
preventing and treating chilblains is to cover and protect the skin, thereby avoiding 
prolonged exposure to the cold. 

K2..1J2 Frostbite. Frostbite is freezing of the hands, feet, ears, and exposed parts 
of the face as a result of exposure to very low temperatures. Frostbite occurs when 
ice crystals form in the fluid in cells of the skin and tissue. As long as blood 
circulation remains good, frostbite will not occur. 

There are three stages of frostbite: incipient frost bite (frostnip), superficial frostbite, 
and deep frostbite. The classification depends on severity and can range from 
incipient frostbite (frostnip), which affects the skin; to superficial frostbite, which 
mvolves the skin and the tissues immediately beneath it; to deep frostbite, which is 
much more serious with damage that may affect deeper tissue and even bone. 

Symptoms. Symptoms for each of the three stages of frostbite are described as 
follows. 

• Frostnip.   Skin first turns red and then later becomes pale or waxy 
white.   There may be tingling, stinging, aching, an uncomfortable 
sensation of coldness or numbness, or no noticeable symptoms. 

ABB Environmental Services, Inc. 
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APPENDIX K 

• Superficial Frostbite. The skin turns white or gray-white and is waxy 
in appearance. It is firm to touch (i.e., does not move easily) and the 
tissue beneath the skin is soft and resilient. There is a lack of 
sensation in the area. 

• Deep Frostbite. The tissue is pale, cold, and solid with possible 
blisters and swelling. The hands and feet are especially susceptible to 
deep frostbite. 

Emergency Treatment of Frostbite. Frostnip is easily treated in the field by the 
application of body heat, which should be applied before the affected area becomes 
numb. If frostnip affects your fingers and hands, place them against the skin of your 
chest or in your armpits. To warm your face, hold a mitten or scarf over the lower 
part of your face and breathe into it. Thaw frozen spots immediatelv. Do not rub 
affected areas. 

Superficial frostbite usually responds to the application of body heat, as described 
previously. If the skin does not respond to body heat or if it resembles the early 
stages of deep frostbite, follow the emergency treatments listed in the following 
paragraphs. DO NOT rub affected areas. 

For deep frostbite, if possible, the injured person should be taken to a heated shelter 
to avoid further frostbite. If it can be done without the danger of further frostbite 
remove all constricting items (e.g., boots, gloves, and socks) from the injured area' 
RAPID REWARMING WILL MINIMIZE TISSUE LOSS. If possible, warm the 
extremities m a carefully controlled water bath (104 to 106 °F) until tips of the fingers 
or toes turn pink and feeling is restored. If a water bath is not available, either apply 
wet packs (100 to 112°F) to the person's body, or gently wrap frostbitten area in 
blankets or some other warm material. 

DO NOT Attempt to thaw the affected parts by exercising them or heating them in 
front of open fire, heat lamp, radiator, or stove. The person could receive a heat 
injury as a result of sensation loss. 

DO NOT use snow to thaw frostbite. DO NOT rub, massage, or use pressure on the 
affected areas. Keep the frostbitten parts elevated if possible. Watch to see if CPR 
is necessary. Give the victim warm drinks such as tea, coffee, or soup DO NOT 
GIVE ALCOHOLIC BEVERAGES.  Have the victim exercise fingers or toes as 
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APPENDIX K 

soon as possible, but only after they are warmed. DO NOT allow a person with 
frostbitten feet to walk; walking may cause additional damage. 

Medical Treatment of Frostbite. 

• Frostnip. Usually does not require medical care. 

• Superficial Frostbite. Blisters may require medical care. 

Deep Frostbite.  EARLY MEDICAL TREATMENT IS URGENT! 
Transport the victim to medical care facilities at once. 

Prevention of Frostbite. It is far easier to prevent or stop frostbite in earlier stages 
than to thaw and take care of badly frozen flesh. To protect the body against 
frostbite, the following precautions should be taken: 

• Wear enough clothing to protect against the cold and wind. 

• Wear warm gloves and boots. 

• Pull a scarf or jacket flap over the lower part of the face or pull a 
hood tightly around the face. 

• Occasionally exercise the face, fingers, and toes to keep them warm 
and to detect any areas that may have become numb. 

• Crew members should watch each other closely, especially the face, for 
signs of frostbite. 

K2.13 Immersion Foot. Immersion foot (formerly called trenchfoot) is a cold injury 
resulting from prolonged exposure to near-freezing temperatures when standing or 
walking on wet or swampy ground. 

Symptoms. In the early stages, the feet and toes are pale, cold, numb, and stiff, and 
walking is difficult. If preventive action is not taken, the feet will swell and ache; in 
extreme cases, this may result in irreversible damage to the tissues of the foot or leg. 

ABB Environmental Services, Inc. 
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Emergency Treatment of Immersion Foot. Handle feet very gently. DO NOT rub 
or massage. If necessary, clean feet carefully with soap and warm water, then dry, 
elevate, and expose to warm but not hot air. 

Prevention of Immersion Foot. Because the early stages of immersion foot are not 
painful, crew members must be constantly on the alert and check feet often when 
working in cold, wet conditions. Keep feet dry by wearing waterproof footgear and 
changing socks frequently because perspiration, trapped inside waterproof boots or 
heavy footgear, can contribute to immersion foot symptoms. Avoid standing in wet 
areas. If feet get wet, dry them as soon as possible, warm them with your hands, 
then use foot powder, and change to dry socks. If you cannot change wet boots and 
socks, exercise your feet frequently by wriggling your toes and moving your ankles. 
Never wear tight boots. 

K.2.2  Systemic Cold Injuries 

Systemic injuries are those that affect the entire body system. Severe body cooling, 
known as systemic hypothermia, can occur at temperatures well above freezing. 
Hypothermia, which can be fatal, is the progressive lowering of body temperature 
accompanied by rapid, progressive mental and physical collapse. A large percentage 
of wilderness deaths are the result of hypothermia. 

Hypothermia is caused by exposure to cold, and is aggravated by moisture, cold 
winds, fatigue, hunger, inadequate clothing or shelter, and excessive perspiration from 
strenuous exercise followed by too rapid cooling. 

Hypothermia often occurs between temperatures of 30 to 50°F, which most people 
believe are not dangerous. Crew members should be alert for symptoms of 
hypothermia, especially when temperatures are dropping rapidly or when they must 
work in rain, snow, or ice. 

Hypothermia may occur on land or following submersion in even moderately cold 
water (i.e., 65 °F or lower). On land, hypothermia may take a full day or more of 
exposure to develop; however, if the conditions are extremely severe, death may 
occur within a few hours of initial symptoms. 

In cold water, death may seem to be from drowning; in reality, it is usually the result 
of hypothermia. In water, skin and nearby tissues chill very fast; in 10 to 15 minutes, 

ABB Environmental Services, Inc. 

N:\WP51DOCS\HASP\HASP-2.080 K-9 



APPENDIX K 

the temperature of the heart and brain may drop. When the core (i.e., internal body) 
temperature reaches 90 °F, unconsciousness may occur; when body temperature drops 
to 80°F, heart failure is possible. 

K22.1 Symptoms. In the early stages of hypothermia, the body begins to lose heat 
faster than it can be produced, making an effort to stay warm by shivering. When 
the body can no longer generate enough heat to overcome heat loss and the energy 
reserves of the body become exhausted, body temperature begins to drop. This 
affects the ability of the brain to make judgments and also results in loss of muscular 
control. As the body temperature drops, hypothermia symptoms become increasingly 
severe, as shown in the following table: 

SYMPTOMS OF HYPOTHERMIA 
APPROXIMATE 

CORE TEMPERATURE 

Person is conscious, alert with increased 
respiration.  Shivering may become 
uncontrollable as core temperature nears 
95 °F. 

Above 95° 

Person is conscious but disoriented and 
apathetic.  Shivering is present but 
diminishes as temperature drops. Below 
92 °F, respiratory rate gradually 
diminishes and pupils being to dilate. 

95° to 90 °F 

Person is semiconscious.  Shivering is 
replaced by muscular rigidity. Pupils are 
fully dilated at about 86 °F. 

90° to 86 °F 

Unconscious; diminished respiration. Below 86 °F 

Barely detectable or nondetectable 
respiration. 

Below 80°F 

K222 Emergency Treatment of Hypothermia. Move hypothermia victim to shelter 
and warmth as rapidly as possible. In very mild cases, dry clothing and shelter may 
be all that is needed. Gently remove all of the victim's wet clothing (so energy is not 
expended by warming and drying wet clothing) and replace it with a dry set. Give 
the person something warm to drink.  DO NOT GrVE ALCOHOLIC BEVERAGES. 
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ALL OTHER HYPOTHERMIA CASES SHOULD BE CONSIDERED MEDICAL 
EMERGENCIES. PROVIDE EXTERNAL HEAT IN ANY WAY POSSIBLE!  A 
warm bath (with the water kept between 105° and 110°F) is the most effective way 
of warming a victim of hypothermia. NEVER put an UNCONSCIOUS VICTIM in 
a bathtub. 

If it is not possible to give the person a warm bath, use one of the following 
ALTERNATE METHODS: 

• Wrap warm moist towels (or other fabric) around the victim's head, 
neck, sides, and groin. As the packs cool, rewarm them by adding 
warm water (approximately 105 °F). Check the temperature of the 
water with your elbow or the inside of your arm; it should be warm but 
not hot. 

• If you are at a remote outdoor location and cannot use the other 
method, make a "human sandwich" by placing the unclothed victim in 
a sleeping bag (or between blankets) with two other undressed persons 
to provide body-to-body heat transfer. THIS WILL SAVE LIVES. 
Additional sleeping bags or blankets can be placed over and under the 
victim. 

DO NOT wrap a hypothermia victim in a blanket without an auxiliary source of heat 
unless it is to protect against any further heat loss before treatment can begin, or you 
need to go for help and there is no other alternative. 

Continue treatment once the victim has stabilized. Give warm liquids and nourishing 
food if the person is conscious. Check the person for symptoms of frostbite and if 
necessary, give treatment. 

Handle the patient gently and do not allow him or her to walk. Exertion can 
circulate cold stagnant blood from extremities to the central body and cause "after- 
drop," in which the patient's core temperature drops below the level that will sustain 
life. ALCOHOL CONTRIBUTES TO AFTER-DROP. 

KJ22.3 Medical Care for Hypothermia. HYPOTHERMIA IS A SEVERE 
EMERGENCY. GET MEDICAL TREATMENT AS SOON AS POSSIBLE. Even 
persons with mild hypothermia should see a doctor. 
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K22.4 Prevention of Hypothermia. In cold weather, never go into the field without 
wearing adequate clothing. Take a complete change of warm clothes and one or two 
extra pairs of socks (in plastic bags). Wear or carry a windproof, water-resistant 
outer jacket and, in rain or snow, wear adequate raingear. 

Stay dry. If your clothing becomes wet from perspiration, rain, snow, or immersion 
in water, change it as soon as possible. If you start to shiver in a prolonged or 
violent way, seek shelter at once. Shivering may produce heat but it also uses up 
energy. Violent shivering may be an early sign of hypothermia. 

Avoid accidental immersion in water. Practice boat safety and learn cold water 
survival techniques. If you fall into water and you are not very close to shore, remain 
quiet. Keep your head out of water, climb onto the boat, or hold or climb onto any 
other object that will support you and keep you up out of the water. 

IL2.3  Safety/First Aid Equipment 

In view of the causes, results, and appropriate treatment of cold weather injuries 
discussed previously, as a minimum, the following safety equipment should be 
included during cold weather operations: 

extra clothing for all personnel 
blankets and/or sleeping bag 

' high-energy food and drinking water supply 
toboggan 
tow ropes 

In extreme cold conditions, add the following safety items: 

• electric blanket (if an electrical source is available) 
• portable emergency generator (with fuel, oil, and cords) 
• space heater and fuel 

K2A General Winter Operations 

Cold weather conditions can severely affect winter operations. The Site Manager 
and HSO must plan work schedules and project tasks accordingly. 
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IL2.4.1 Preliminary Assessment. If you will be working outdoors in cold weather, 
assess the local weather conditions through the news media (i.e., radio, television,' 
and newspapers) to determine whether work should progress and/or the amount of 
preparation needed. Carefully consider questions such as the following: 

• What are the typical wind and weather conditions for the period in 
which you will be working? 

• Are the areas in which you will work sheltered or open to the wind? 

• Is there a place nearby for periodic warming breaks? Can you obtain 
or heat warm food and beverages there? Is there a source of drinking 
water? 

• Are there ways to rmnimize the length of time that crew members will 
have to work outdoors in the cold? 

• If you use a vehicle for a warming area or will use a heater in a closed 
room, how can you ensure there is adequate ventilation to prevent 
carbon monoxide poisoning? 

K2A2 Scheduling. Wherever possible, try to schedule work during the least severe 
weather. Rotate crew members to keep cold exposures short and allow sufficient 
time for frequent warming breaks. Remember that workers in heavy clothing often 
need more time to complete the tasks and may become fatigued more easily. Be 
aware that operations may have to be discontinued if winds increase or the 
temperature drops. 

Because winter days are short, scheduling should allow time for taking care of 
equipment and supplies before nightfall. Once it becomes dark, it is more difficult 
to gauge terrain, and temperatures are likely to drop. 

K2A3 Site Access. Snow and ice could make travel on site access roads impossible, 
or treacherous at best. Personnel should not be allowed to work on-site if conditions 
could severely hamper the arrival or departure of emergency vehicles. If the route 
to off-site medical faculties is blocked by snow or ice, an otherwise minor injury 
could result in a major medical emergency. If conditions warrant, the following 
provisions should be made: 
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• snow removal/plowing services for site access roads 

• a dependable, four-wheel-drive vehicle available to on-site personnel 
for transporting an injured person to an off-site medical faculty 

• sleeping bags, blankets, a food supply, and water kept on-site in the 
event a sudden storm requires personnel to remain overnight 

The HSO is responsible for deciding when weather conditions make site access 
unsafe, thereby requiring work to stop until conditions improve. 

K.2.4.4 Equipment and Supplies. Obtain equipment and supplies that will help 
prevent cold stress and will help in the treatment of cold stress disorders. Required 
equipment includes a reliable ambient temperature thermometer, a wind gauge, and 
a windchill chart. If the site is potentially windy due to a lack of natural or 
manmade windbreaks (e.g., trees, valleys, and structures), try to provide means of 
shielding workers from the wind. If working at a remote location, carry extra food 
and water because hunger and dehydration contribute to cold stress. If possible, 
make provisions for hot food and beverages. Ensure that emergency communication 
equipment is available and operational for crew members working in the cold, at 
heights, or in remote locations. 

Close attention must be given to the effects of cold weather on field equipment. 
Batteries can be severely affected by cold resulting in disabled radios," air monitoring 
equipment, sampling pumps, and vehicles. A supply of fresh batteries, a sufficient 
number of charging units, and a set of automotive jumper cables should be 
maintained on-site. In addition, the electronics in many field instruments such as PI, 
LEL, and oxygen meters, as well as the chemical reactions in detector tubes (e.g., 
Draeger tubes) can also be adversely affected by the cold. The manufacturers' 
literature must be consulted for minimum operating temperatures. 

If at all possible, monitoring well sampling tasks should not be scheduled during cold 
weather. These tasks generally require the use of relatively delicate pumps; long, 
uninsulated stretches of tubing; and significant quantities of decontamination 
solutions. Unless considerable effort is expended to prevent pumps, hoses, 
decontamination solutions, and sample containers from freezing, attempting to 
sample monitoring wells in cold weather may be counter- productive. Portable 
shelters should be considered if cold weather sampling is necessary. 
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L.1 PERSONNEL DECONTAMINATION 

Decontamination procedures are followed by all personnel leaving hazardous waste 
sites. Under no circumstances (except emergency evacuation) will personnel be 
allowed to leave the exclusion and contaminant reduction zones prior to 
decontamination. A typical personnel decontamination station is shown in 
Figure Lrl. Generalized procedures for removal of protective clothing are as follows: 

1. Drop tools, monitors, samples, and trash at designated drop stations (i.e., 
plastic containers or drop sheets). 

2. Step into the designated shuffle pit area and scuff feet to remove gross 
amounts of dirt from outer boots. 

3. Scrub outer boots and outer gloves with decon solution or detergent and 
water. Rinse with water. 

4. Remove tape from outer boots and remove boots; discard tape and boots in 
disposal container. 

5. Remove tape from outer gloves and remove gloves; discard tape and gloves 
in disposal container. 

6. If the worker has left the Exclusion Zone to change the air tank on the SCBA 
or the canister on the air-purifying respirator, this will be the last step in the 
decontamination procedure. The tank or cartridge should be exchanged, new 
outer gloves and boot covers donned, and the joints taped; the worker then 
returns to duty. 

7. Remove outer garments and discard in disposal container. 

8. Remove respirator and place or hang in the designated area. 

9. Remove inner gloves and discard in disposal container. 

10. If the site requires use of a decontamination trailer, all personnel must shower 
before leaving the site at the end of the work day. 
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NOTE: Disposable items  (i.e., Tyvek coveralls,  inner gloves,  and latex 
overboots) will be changed daily unless there is reason to change 
sooner. Dual respirator canisters will be changed daily, unless more 
frequent changes are deemed appropriate by site surveillance data or 
personnel assessment. 

Maximum and minimum decontamination layouts for PPE Levels A through C are 
shown in Figures L-2 through L-6. 

Pressurized sprayers or other designated equipment will be available in the 
decontamination area for washdown and cleaning of personnel, samples, and 
equipment. 

Respirators will be decontaminated daily and taken from the drop area. The masks 
will be disassembled, the cartridges set aside, and all other parts placed in a 
cleansing solution. Parts will be pre-coded (e.g., #1 on all parts of Mask #1). After 
an appropriate time in the solution, the parts will be removed and rinsed with tap 
water. Old cartridges will be marked to indicate length of use (i.e., if it is possible 
to evaluate the remaining utility of the cartridge), or discarded in the contaminated 
trash container for disposal. In the morning, the masks will be reassembled and new 
cartridges installed, if appropriate. Personnel will inspect their own masks and 
readjust the straps for proper fit. 

L2 SMALL EQUIPMENT DECONTAMINATION 

Small equipment will be protected from contamination as much as possible by 
draping, masking, or otherwise covering the instruments with plastic (to the extent 
feasible), without hindering operation of the unit. For example, the PI meter can be 
placed in a clear plastic bag to allow for reading the scale and operating the knobs. 
The PI meter can be partially wrapped, keeping the sensor tip and discharge port 
clear. 

The contaminated equipment will be taken from the drop area and the protective 
coverings will be removed and disposed of in appropriate containers. Any dirt or 
obvious contamination will be brushed or wiped with a disposable paper wipe. The 
units can then be taken inside in a clean plastic tub, wiped off with damp disposable 
wipes, and dried. The units will be checked, standardized, and recharged as 
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Figure L-5 
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Figure L-6 
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APPENDIX L 

necessary for the next day's operation, and then prepared with new protective 
coverings. 

ABB Environmental Services, Inc. 
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